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Occurrence and spatial scale of hypoxia
in the upper Gulf of Thailand

Manuwadi Hungspreugs
Fellow of The Royal Society of Thailand
Penjai Sompongchaiyakul

Department of Marine Science, Chulalongkorn University

Following the increase in awareness on the environment of the Gulf of Thailand and
more qualified marine scientists following the extensive international cooperation programmers
since the 1970’s, more detailed knowledge on the Gulf of Thailand was discovered. One main
feature discovered was on “Hypoxia”in the Gulf of Thailand, which emerged after more
frequent and systematic monitoring of the Gulf. The problem appeared to cause more
frequent and more severe eutrophication since the 1980’s, some causing fish kills on certain
coastal zones due to low dissolved oxygen in the bottom water offshore. The oxygen
depletion phenomenon is primarily due to high consumption of oxygen through decomposition
of organic matters, not only dead algae, but also organic matter loadings from river discharges
into the Upper Gulf both in dissolved and particulate. Evidences show that there is limited
water exchange between the Upper Gulf water to the more open Lower Gulf and South China
Sea. So most discharged organic matter from river accumulates in the sediments of the Upper
Gulf. Demineralization process of organic matter causes the oxygen depletion in the bottom
water. Changes in surface water circulation from the Southwest monsoon to the Northeast
monsoon cause the low-oxygen lower layer to find its way to the surface along the coast
causing harm to the marine biota as seen on Bangsaen Beach and Hua Hin Beach every year,

and the severity is increasing.
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wialulagnisseyenanuwaldnlud® (Auto identification %30 Auto-ID) 1uAlagsIuwes
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[y a

weluladeng o figunsal wdesile vie swuu aunsasvyUsieing Awes vieuiusdnisne 9 1alne
§alusld Tneluszuu Auto-D sihagdseneusediufisuniesudoya wazduiivihnisuszanana
wdrdwdeyaindsruuneuiunesiaglidesdiaute missyiendnuaidnludftiaundudedesns
WindszaninauazUszdnsaiw anaudanainvesywd Lazannaivesnindeundeiiuteya
walulagnisseyienanwaldnludadlavareguuuy loun walulagsiauis (barcode) walulaguns
aundn (smart card) mAlulag@mnas (biometric) Fafumaluladnsszyondnuwalannisinanin
Y35 usEUUNISEIdeamn (voice recognition) szuuanefinitadle (fingerprint scan) svuy
nFaLNULIUAT (iris scan) wmAlulagnis3draedu (signature recognition) uazinalulagnisszy
Laﬂé’ﬂwaﬂ@aisi’fﬂ?{umm?{f‘mqm%am%ww%ﬁ (Radio Frequency Identification Technology #38
RFID)

1 ! ¥ % A

psAUsEneUYeIensiewlefilog m dausetu fe diulhoszyvidennn deeragauiinlifuing
fisraula uagenatufindeyaiAsatuingiuly dhessyiliteionds newdneunes (transponder,
transmitter and responder) Ingsfalui3endn uiin (tag) druilaesie druvesgunsaifildlunisey
waslTou Bunin NuEdNes (transceiver, transmitter and receiver) W3ai3unlaggodn WW3vwe U
(reader) Vi1 b daufindedoarstulasiunduauiing diwflarufe dulssnanauanivdoya
visedUlulasInsiwaiesfioonuuulneiame vieszuulszaanansuiiimes lnefia3ossuens
Feulssdoasiunouinmesniiuasveaniovisianizi (Local area network: Lan) #3ovneadu
AAIvegiaIetnelians (wireless lan)

waluladsiawiaidesiinfiddny fe Wussuuiieldifiessgnufon (read only) liiawnse
Wasuulasteyatiegluunilanld in3essmazeuldidenglnduioifiusiauns uayingioser i
druwealuladnisseyendnualfeedunudinggritaunduiiotnldlumsssyiendnualfnglu
seozlnaldlaglisndudosdinisdudia (contact-less) uinausafissuuartuiindeyald Jsannan
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1gUandogeany (chikungunya) Lﬁﬂﬂﬁﬂﬁ@lﬁ%’a%@uﬁuaﬁ T¥aeglunseuns Togaviridae.
Genus Alphavirus \Jun1w1vuLen Makonde Useimnaunuaniis nIduwensn uvain 1rese (bend)
sreeuadausnlu na. oexe Tsndlildlsalml figadumve Tnganzgaaatiu (Aedes aegypti)
Wazea18aIu (Aedes albopictus)

Tseldandogaaneinisssuialuanioutu Sszesfindauszana b-¢ Yu ndangstaaed
01msld fiu tande muas Ianduusvana e-e Tu Tneasusnglundamnild o-m u ermstaede
wFunendaiild wazenmegurunansdundt Inetaldstoralug fevds wasutnseisdadn
wu fadte Tuglvgvdedaeeny enmsuiadeguusannndludn msssuinlvgvedsaingulu
WA, odew Ny La Reunion nangiusenvasuening msszunlveliluninszatseganiiewing
wazwuinlafainisnaneiug ludamuwes £1 gene (A226V) ¥inlwidunswuguazveesuanldaly
g9a18aIU (Aedes albopictus) MIszuInigdude Tu w.e. bego Wignsain dulailide wuaidey
wdningussmelneiitaniavoununialilu ne. wede Mntufrosanuuulnauradngdomiad
ogetulumafimmie nssruinannIudedimiausEauATaus nans wa. bedl Taaflinganis
szum waslimsnudszuneussmelutisnandingn ndsnlsaunda souilu wa. bees 19T
nsssuiavedlsaiindulum S fedussernmandreniald Wilaiinisssuinanainyssme
diouthu massuinasaliginedununn wareguiulszanm o Wou lsndsasly

Tu we. bees nMaszunvaslsaldvindoysarsldiAndudnluduie arefugiinuinng
WasuwUasiugnssy Tudiu £1 gene 210 A226V (valine) nduan1nids Ae 226 1w A (alanine)
Soszuningussiafanunaziinaina Tu wa. beso Uszmalvenuameiugiinanszuiad
Finaga Tufoufiguisu bese WumeusiRoiuitame Whladndelada gnundunang
anew (I583gy7) nsszuialanszatgegneininwnslunials waznuinduinlufeungainieudsisiou
unsrauludanineng 4 iwu uin asan szues aufeliagtiufdaulseiey

mszialunganm Watulufougatay wa. beoe uunieunas vjang wasdhdumds
thazinanmsiedeuieiugiuvesaulne winsszunldldnhauasiisnwugtagltiun mstesty
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LAYSEYIA mﬂammmwgﬁaqﬁwqﬂﬂ PNEAITIVBITEIWAASFOE NI F9De sano WUATY
noaa1sansglu a.A. bobe finansznusogunmvislinuuszloviuazliine fuilanddndusead
Ausiaziaenuslaa laglaniznaninmonsinaseinnnen Jaenadilnyinusinauniiuly

HANAMIDIMTI19UTZANNEA UszNaumeTueImsyuTaaaItundIngninanyuus
Wielifidnwarnseuuenyulunguilaatureu wu ndreuen latn waglnguudmen wuyse Tasiie
| ) o I A A s A Y ° DA A &
dunaunanvasvesattukazinanvundfouteand Fulingimuegaiy vilvinquiuslnamdulse
Aa ~ P = VY e & A aou X
Fawandioniswiingmulueims vslaaliled Jaduiuvesnuidedl

a o '3 J v =1 % ¥ [~4 1 [y 3 Y (v (v

nanfugamTIandliinginy Wudaidudimaumannaun lnefessudnuuy
Y9IV AEN1TAARUTNITINN (bio-modification) 151105V TRT I UERNS U9en kAUl
Vil andunzmizildenaan oidutnndsasueen trlvuamduwts wdnauduwdad1ivn
o & o & . - & - 1%
iniuveanadty (batter) uazinaauuuds (breading) HBYUBIMNTNOATIILUUN YURTLYDLNAITY
waznuuiiluguresmartuwdiguindasunds dadundeuuilnavesnguauiiilan lnedyadnig
MInaALgLTes o MATLINTUTEEAE © 91N A.A. boor T4 A.A. bolm (e.bl TUAUABAANS
anig)

NUAFBHEATUN 911591991 NI TN NUUTEANDIMTYUNEN ToENAIBE1N b 1509FD
MAeremieind Tuwid (e&oo) auudsunannnudstiniamualanmenisnauwdstinen
o Mugundstnndonsugen m Wug (@ravideiug nv. o, 11IIMUTVINENNER oo WAz

]

tug n.me) IilndAsstundsguneaiivhannuiand uiliauemdaruinisnnndt uaveusiu
tlounin Fedviefiuslnamluazdidulse “@auen”

MAderennsd AUFMYINING (ooe) Idimuindnuusdaunonanuisinimuald
shemssauuteing o fugfuudedinndeaiuen o wug @rmidoriuddulines e, T1dsiug
Unus1il o wagdndiugivalan o) iduruadwddalidundavuudsgunealalndidesiu

wnanvundsnvinnnuland wilinuamidlaguinisuinnd lusudsnauesiueyyadass wazan
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29AANIIUANNAINYVIAEYeRaUNIE Inslanzdad lulnasegsssunalulsemelny
Aunsdnansydanulansniuarluiiiaigovesiiv 1y Adluvesivly uaziliowovesluiy
duRusAuigmardiissauivihmihiiduluiusssumdnenisiialsavasiivaingdunse
Juamalse saumiseradieduasunisasayiulavesiglaenisasisasduaiunisiadey nuideil
fingusvasdliafnwianuvainvatgvesdadanislutnilasldisnendenisinisiieade sy
nsdnduunlngaynsulsussauluanamenTnzieumlouesdmuiinalelnduaausiim
A o way A b Faiisdesvunlryvesdueisiduelslulau (D1/D2 region of large subunit rRNA
gene) ka¥N1TIATIFNANUFUTUENIITAUINTT (phylogenic analysis) TngUszasRanead1amilede

‘ﬂ' IS & 1a saa o ] [ a 14  a vya o Y 1
WemdadnuUndnidnenngesdmsumsauaunisdiinimeedsadninnng §i3eldiegns

Ut G« H2196719 91N & TR wendadls bl lolyian WaTnsuunnuI bam lolganidudas
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f¥snudaluts b IduvesBaden <o al7d Feusenoudie e alidlulnduuudaledslam
(phylum Basidiomycota) uaz em aU34d tulWauusaladulan (Ascomycota) @udn » lolyian
Hudadatadlnl o s34 Feldesunsuaziauessiediu Hannaella siamensis way Yamadazyma
epiphylla uenaninuinan m leloaniuwlduiuiadadddlnlly © ana fle Vishniacozyma
(o lolgian) wag Rhodotorula (b lelwian) aaﬁﬁwuﬂaaﬁqmﬁa Moesziomyces antarcticus Fawulu
vo.c Wosidudvaiiegne Suiulelsanlulidunudnledelan (e Wesidud) asniilelaanly
Indunealadelan (oo Wosidud) idadanidludnsn <z Telaan uUszdiuauainise
Tun1sdudenaiaigaannglsadn ¢ aldd Ao Cunularia lunata anmalsadanng (dirty
panicle disease), Fusarium moniliforme aﬁmaiiﬂﬂa@ﬁﬂmu (bakanae disease), Rhizoctonia
solani a’lmqiiﬂmuiu WA 9 (sheath blight disease), Pyricularia grisea &1 Lwaiiﬂi‘wﬁ (blast
disease), Helminthosporium oryzae mmaisﬂ‘luqﬂﬁﬁgwma (brown spot disease) Tngldnatia
wzisdaduarsamglsasusulurumnde mnnmeasmuin Torulaspora indica o aewus
(DMKU-RP31, DMKU-RP35) wag W. anomalus DMKU-RP25 gUJﬂﬂ’]iL‘ﬁiy‘UaﬂﬁﬁﬁLﬂﬁliiﬂ“ﬁlﬂ
i1 @ a0Tdld Tneda1n 13808999 do-es Wodiud uonandu F8afdn oo aewuiluana
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mu%f{i’aLﬁ'mﬁ’uﬁzymmi%’maﬁuaamsjmsﬂﬁzﬂauﬁﬁwmué’awjuau(ﬁ (Robotic Assembly
Line Balancing Problem, RALBP) iinduidundusniioiiou e neassuiiinuun §3dunguuinie
Rubinovitz wag Bukchin, 1991 ﬂzgmﬁjagimaiﬁﬂagmﬁlmgﬂ’jw Aa Ugyyinsdmnaanenisuseney
Tutlywn RALBP aziimslivusuduazgunsaldaluffihmhiunueunuusznevluaenisusenou
wuuBangu mavsseeiiaznaniaimumanaentiaiaives RALBP dausefnaudsilagtu el
nsusseneiladewasiuseansam gussengduauseinnveadym RALBP sananuussinvves
TA59a%19M 5V uvesaensUsENeUneY ualswlsdesdnatamuuuIAa 4M (Man, Machine,
Material wa Method) uenainiu nsusseeidildinauennuiidsulunsiwaundgymilae
nideusazng shumsmnauazgUuanidifunoundwesside Weuansdidunayaudusiug
Mdoulosszminanuddosng 9 uazvnefigafiamavesnuiseiieatu RALBP azgnszylsimuuas
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Tunsdeansuaoufinneitunsududeddnvireniiunesitila Jagtusdanm
ﬂauﬁamai‘ﬁgﬂﬁmﬁuﬁummﬂmh ©0,000 AN Isi’fﬁgﬁuizwﬂamﬁaLG}@%WW@TMQJ ABUNILADS
YUIANANT FUSALNU wAULERUSBInSANTivuIannnT syuudumesiidn wazsiuludesyuuiledmse
Lulaslnsiwaiwesang 9 Mwieeuiinesgnvawlluniaudueniauls (Hardware) seuudfuanis
(operating system) fiaAawas (middleware) @enAwIs (software) FfmthituasTedy

AMEARNNIABS NBILINveslaniaulag v1ad wuulda (Charles Babbage, .7l bmne-
o) UnARAMEARTTTMSINGY TN twa Tuseu Wvlay (JUsinsumesaulsnuadlan, We. ond-

baed) AU UILUUT277 THa 1T gUBNUN1ITHI9UT9LAS 89l @ 1u1saA1UIad Bernoulli

a Ql'

numbers ABNAMDSVDI ¥1ad huuDd LurauRwasiLsnvadlan WursuRLADSLUULTINAT

[
A aa

Tduilusaziduduiuuresnauiiunesiugadn 4 11N eco U raufiunesiasesdiduns
(Wswnsuwazdoya) Tuguresnisnaieg edwinauniugy wu qu Jacquard wdnaduiesesiiun
Y I3 = a < o d' ° = ~ v v
WIefndennsMvTensEhe InesEansalnzsuansiavianunsananldlulusunsudnnaanilale
[ £d Y a L 1 . = a [
waztluruluulmimunszuueouiamesadelniues Alan Turing alUBIN W ILEASUUANIENA
1y David J. Wheeler
Tl sinnisladngrveaniweeuiiunesidu ¢ ga Ao (o) 8AN1Y1LATDY (Machine
= & & a 5 a =
Language) F4TUNTWINUFIUABNTIADTIUTTUULAVFIUEDY AD 0 UaY 1, (b) ANTYILOALTUUE
(Assembly Language) @ stdun1w1szauni (Low-level Language) Ttswan1w18ngwunumid sl
ABNTILADS LTELazaEnINNIIN1¥ILATEY WATENSTEUAIFITIRa1EARIAUNIB AT (o) 8A
A¥132AUER (High-level Language) Faluniwiiadnendsiuniwiuywduasuyudidiladnenaey
Tuunld b Usziande Yszsanildaeulniass (compiler) uwualusunsuiuatuluasadealiidy
TUsunsuFunldanu uazUszanilddumeiniwes (interpreter) wialusunsuauatuniagAds
5e7319l99U (@) gANIWITEAUFININ (Object-oriented and Semantics-based Language) bak
AlUIHNTULTITAY (object-oriented) N301T9A1UNUE (semantic) Fadildiueg1anainvang
wnu1edagtu uag (@) gAn1w1533Uv1A (Natural Language) @4ina99zinlusuinnuasisnena
A10130UATOINENIUYBILIILLBREY N1WIABUNBADTTITAUINTNFULDU UNATAAAIINNTT
WIPAFVDINILINNTT b NWTAY 30T NTRIINTURTBIRRLTImESHNAILINTT lUgwNaY

anunsafnAdmdudoulalaslifealouneazdenlulusunsy WesseyennunenIsvsetofleiduy
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ﬂ%qﬁummﬁﬁamﬁumﬂﬁa JavaScript, Java, Python, PHP, Perl, C, C#, C++, Ruby, Objective-C,
Swift, TypeScript, Scala, Shell, Go, R, PowerShell, Haskell, Kotlin uaﬂmﬂmwmamﬁamai‘m%
Tusuiald Fsllawineuiamesildianzns 1wy mwiildlussuudanisgiudeya sl uas

NoSOL, N ilalunsi@eusu wwu HTML, XML, CSS, LaTeX
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nMaan1suanluladwaiiiuduegnasailosnglulsene Tnedily w.a. beoe Usemaing

[ a

Imaan1suaslulefwauinid ool a1UaRTHETU dINalNAUILEYE1UBY e.mb A1UARTHETU
9(: =) %) 1 = v al LY} 6 1 a = a
Undesinanaggnilelumendwesea nsaluliu ueanesed wavay TuuSuuuin Fadanuanysn
uwagdowunsiidnneulaesgdiwinaen 1Adeldnwniwaalalasiaunaznisiidauideain
nszurunsHantulafwansouiudisnssuiuniseandinduniefissuiisenduadlmniden
Tneanlomidolane lasldindeanaid a.m W1 ALY UNSA-LUASUAUWIIAU m.eo USUIAILSS
U1 & nFusednT AUdLLEY Eaa HaTIRAREAISINIUALRT kAR & TaluTigumnivios
(U210 mo B9ALTaLTd) d@1unsnidun1s@nevinveslane (Au, Pt, Pd wag Ni) Mitdeadly
Tnndlelaeanladludsunaievas o Inetmin (Mi/Tawo) §33enuinviavedanslidmadenisan
A N a 3w ) ' A v o W ' | a A W
Alen Jlod Wy wayluiiu eg1sidedifey undwanonisuanlalasiau Ine Ndudunninlunis
nanlalasiaueesdns W Asera1unsaseslaaall : Pty/Tao > Pdi/Tago > AU/ Taoo > Nit/Tago
AanAaItUNaYDd Work function vadlangidausazyiin druiasudunisaneiusuiulanzide
wnalaLisy (Fegar o-« Wneuimnin) lulnnideulaeenled (Pd./Tawo) H3T8NUIRNTUATEN
Pd3/Taoo Anudunnmlunsuanlalasiauainign fe anunsandnlalasiaulaads eae dadluasie
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Vaccine is a type of medication prescribed for preventing the development or treating,
primarily, infectious diseases. Currently, there are vaccine related inventions that can be
employed for tackling other conditions, i.e. allergy and malignancies.

Further, in the «case of certain tumors, a cancer vaccine would be
an additional tool for successful therapy by means of the immune system’s ability to

reorganize and destroy cancer cells, the so-called antibody drug conjugates.
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®) Kulkantrakorn K, Chomijit A, Sithinamsuwan P, Tharavanij T, Suwankanoknark J,
Napunnaphat P. 0.075% capsaicin lotion for the treatment of painful diabetic neuropathy:
A randomized, double- blind, crossover, placebo- controlled trial. Journal of Clinical
Neuroscience. 2019;(62):174-179; doi.org/10.1016/j.jocn.2018.11.036
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@) Nguyen T, Chanpongsang S, Chaiyabutr N, Thammacharoen S. Effects of dietary
cation and anion difference on eating, ruminal function and plasma leptin in goats fed under
tropical condition. Asian-Australas J Anim Sci. 2019; doi:10.5713/ajas.19.0288

o) Chaisakul J, Alsolaiss J, Charoenpitakchai M, Wiwatwarayos K, Sookprasert N,
Chaiyabutr N, et al. Evaluation of the geographical utility of Eastern Russell’s viper (Daboia
siamensis) antivenom from Thailand and an assessment of its protective effects against
venom-induced nephrotoxicity. PLoS Negl Trop Dis. 2019;13(10):e0007338; doi:10.1371/
journal.pntd.0007338

o) Poapolathep S, Giorgi M, Chaiyabutr N, Chokejaroenrat C, Klangkaew N,
Phaochosak N, Wongwaipairote T, Poapolathep A. Pharmacokinetics of enrofloxacin and its
metabolite ciprofloxacin in freshwater crocodiles (Crocodylus siamensis) after intravenous
and intramuscular administration. J Vet Pharmacol Ther. 2019;00:1-7; doi.org/10.1111/jvp.
12791

&) Poapolathep S, Giorgi M, Chaiyabutr N, Klangkaew N, Phaochosak N,
Wongwaipairote T, Poapolathep A. Pharmacokinetics of ceftriaxone in freshwater crocodiles
(Crocodylus siamensis) after intramuscular administration at two dosages. J Vet Pharmacol
Ther. 2019;00:1-6; doi:10.1111/jvp.12801

&) Chaiyabutr N. Pathophysiology of renal injury in snake bite. Toxicon. 2019;
158:515; doi.org/10.1016/j.toxicon.2018.10.059
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Thai emotional speech corpus from Lakorn (EMOLA). Lang Resour Eval. 2019;53(1):17-55;
doi.org/10.1007/s10579-018-9428-9
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@) Charoenphandhu N, Aeimlapa R, Sooksawanwit S, Thongbunchoo J,
Teerapornpuntakit J, Svasti S, Wongdee K. Responses of primary osteoblasts and osteoclasts
from hemizygous ﬂgtobin knockout thalassemic mice with elevated plasma glucose to 1,25-
dihydroxyvitamin D3. Sci Rep. 2019;9(1):13963; doi:10.1038/s41598-019-50414-7

) Tiyasatkulkovit W, Promruk W, Rojviriya C, Pakawanit P, Chaimongkolnukul K,
Kengkoom K, Teerapornpuntakit J, Panupinthu N, Charoenphandhu N. Impairment of bone
microstructure and upregulation of osteoclastogenic markers in spontaneously hypertensive
rats. Sci Rep. 2019;9(1):12293; doi:10.1038/541598-019-48797-8

o) Aeimlapa R, Wongdee K, Tiyasatkulkovit W, Kengkoom K, Krishnamra N,
Charoenphandhu N. Anomalous bone changes in ovariectomized type-2 diabetic rats:
inappropriately low bone turnover with bone loss in an estrogen-deficient condition. Am J
Physiol Endocrinol Metab. 2019;317(4):E646-E657; doi.org/10.1152/ajpendo.00093.2019

&) Eaimworawuthikul S, Tunapong W, Chunchai T, Yasom S, Wanchai K,
Suntornsaratoon P, Charoenphandhu N, Thiennimitr P, Chattipakorn N, Chattipakorn S.
Effects of probiotics, prebiotics or synbiotics on jawbone in obese-insulin resistant rats. Eur
J Nutr. 2019;58(7): 2801-2810; doi.org/10.1007/500394-018-1829-4

&) Wongdee K, Rodrat M, Teerapornpuntakit J, Krishnamra N, Charoenphandhu N.
Factors inhibiting intestinal calcium absorption: hormones and luminal factors that prevent
excessive calcium uptake. J Physiol Sci. 2019;69(5):683-696; doi.org/10.1007/s12576-019-
00688-3

o) Eaimworawuthikul S, Tunapong W, Chunchai T, Suntornsaratoon P, Charoenphandhu
N, Thiennimitr P, Chattipakorn N, Chattipakorn S. Lactobacillus paracasei HIIO 1
xylooligosaccharide and synbiotics improve tibial microarchitecture in obese-insulin resistant
rats. J Funct Foods. 2019;59:371-379; doi.org/10.1016/.jff.2019.06.004

) Khuituan P, K-da S, Bannob K, Hayeeawaema F, Peerakietkhajorn S, Tipbunjong
C, Wichienchot S, Charoenphandhu N. Prebiotic oligosaccharides from dragon fruits alter
gut motility in mice. Biomed Pharmacother. 2019;114; doi:10.1016/j.biopha.2019.108821

) Tithito T, Suntornsaratoon P, Charoenphandhu N, Thongbunchoo J, Krishnamra
N, Tang IM, Pon-On W. Fabrication of biocomposite scaffolds made with modified
hydroxyapatite inclusion of chitosan-grafted-poly(methyl methacrylate) for bone tissue
engineering. Biomed Mater. 2019;14: 025013; doi:10.1088/1748-605X/ab025

«) Thiengwittayaporn S, Phatwong S, Kangkano N, Charoenphandhu N. Efficacy of

triamcinolone injection with or without oral meloxicam for treatment of anserine syndrome:
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@) Phrompet C, Sriwong C, Srepusharawoot P, Maensiri S, Chindaprasirt P,
Ruttanapun C. Effect of free oxygen radical anions and free electrons in a Cal2Al14033
cement structure on its optical, electronic and antibacterial properties. Heliyon. 2019;5(5);
doi:10.1016/j.heliyon.2019.e01808

o) Petcherdchoo A, Chindaprasirt P. Exponentially aging functions coupled with
time-dependent chloride transport model for predicting service life of surface-treated
concrete in tidal zone. Cem Concr Res. 2019;120:1-12; doi.org/ 10.1016/j.cemconres. 2019.
03.009

o) Chindaprasirt P, Rattanasak U. Characterization of porous alkali-activated fly ash
composite as a solid absorbent. Int J Greenh Gas Control. 2019;85:30-35; doi.org/ 10.1016/
j.ijgec.2019.03.011

&) Rattanachu P, Tangchirapat W, Jaturapitakkul C, Chindaprasirt P. Strength, elastic
modulus, and creep of high-strength concrete produced with bagasse ash and recycled
concrete aggregate. J Test Eval. 2019;49(2); doi:10.1520/JTE20180427

&) Dueramae S, Tangchirapat W, Sukontasukkul P, Chindaprasirt P, Jaturapitakkul C.
Investigation of compressive strength and microstructures of activated cement free binder
from fly ash-calcium carbide residue mixture. J Mater Res Technol. 2019;8(5):4757-4765,;
doi.org/10.1016/j.jmrt.2019.08.022

o) Nuaklong P, Wongsa A, Sata V, Boonserm K, Sanjayan J, Chindaprasirt P.
Properties of high-calcium and low-calcium fly ash combination geopolymer mortar
containing recycled aggregate. Heliyon. 2019;5(9); doi.org/10.1016/j.heliyon.2019.e02513

) Chuewangkam N, Pinitsoontorn S, Chindaprasirt P. Properties of NdFeB magnetic
cement. Cem Concr Compos. 2019;103:204-212; doi.org/10.1016/j.cemconcomp.2019.05.010

&) Sukontasukkul P, Chaisakulkiet U, Jamsawang P, Horpibulsuk S, Jaturapitakkul C,
Chindaprasirt P. Case investigation on application of steel fibers in roller compacted
concrete pavement in Thailand. Case Stud Constr Mater. 2019;11:e00271; doi.org/10.1016/
j.cscm.2019.e00271
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®) Chutima P, Tanchanapradit S. Productivity improvement with parallel adjacent
U-shaped assembly lines. Adv Prod Eng Manag. 2019;14(1):51-64. doi.org/10.14743/apem
2019.1.311

) Chutima P, Tanonthong W. Two-sided assembly line car sequencing with a fuzzy
adaptive coincidence algorithm. International Journal of Industrial Systems Engineering.
2019;32(1):71-102; doi.org/10.1504/1JISE.2019.099777

o) Supapan J, Chutima P. Defect Reduction in the Manufacturing Process of In-
Mould Decoration of Injection Moulded Components. Materials Science Forum 2019;962:
181-188; doi.org/10.4028/www.scientific.net/msf.962.181

&) Chutima P, Kirdphoksap T. Solving many-objective car sequencing problems on
two-sided assembly lines using an adaptive differential evolutionary algorithm. Engineering
Journal. 2019;23(4):121-156; doi:10.4186/€j.2019.23.4.121
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®) Huanbutta K, Yunsir AG, Sriamornsak P, Sangnim T. Development and in vitro/in
vivo evaluation of tamarind seed gum-based oral disintegrating tablets after fabrication by
freeze drying. J Drug Deliv Sci Technol. 2019;54:101298; doi.org/10.1016/].jddst.2019.101298

) Benjasirimongkol P, Piriyaprasarth S, Sriamornsak P. Improving dissolution and
photostability of resveratrol using redispersible dry emulsion: application of design space for
optimizing formulation and spray-drying process. J Drug Deliv Sci Technol. 2019;51:411-418;
doi.org/10.1016/j.jddst.2019.03.005

o) Weerapol Y, Nimraksa H, Paradornuwat A, Sriamornsak P. Development of
ready-to-use products derived from Bacillus subtilis strain CMs026 for plant disease control.
BioControl. 2019;64(2):173-183; doi.org/10.1007/510526-019-09929-1

&) Benjasirimongkol P, Piriyaprasarth S, Sriamornsak P. Design and optimisation of
resveratrol- loaded porous calcium silicate powders for dissolution and photostability.
Heliyon. 2019;5: e01399; doi:10.1016/j.heliyon.2019.e01399

&) Sutthapitaksakul L, Sriamornsak P. Influence of process parameters on the
characteristics of hydrophilic drug-loaded microparticles through double emulsion solvent
evaporation technique. Key Eng Mater. 2019;819: 252-257; doi.org/10.4028/www.scientific.
net/ KEM.819.252
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o) Benjasirimongkol P, Piriyaprasarth S, Sriamornsak P. Effect of formulations and
spray drying process conditions on physical properties of resveratrol spray-dried emulsions.
Key Eng Mater. 2019;819:246-251; doi.org/10.4028/www.scientific.net/KEM.819.246

&) Benjasirimongkol P, Piriyaprasarth S, Moribe K, Sriamornsak P. Use of risk
assessment and Plackett-Burman design for developing resveratrol spray-dried emulsions: A
quality-by-design approach. AAPS PharmSciTech. 2019;20(1):14; doi.org/10.1208/512249-018-
1220z
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quantitative trait loci for salt tolerance in Zombi pea [Viena vexillata (L.) A. Rich]. Euphytica.
2019;215:208; doi.org/10.1007/510681-019-2530-2

) Laosatit K, Kikuchi S, Muakrong N, Srinives P. Prebreeding and genetic
enhancement in Jatropha through interspecific hybridization. Jatropha, challenges for a new
energy crop. Vol 3: A Sustainable multipurpose Crop. 2019;63-78; doi.org/10.1007/978-981-
13-3104-6 4

o) Chankaew S, Monkham T, Pinta W, Sanitchon J, Kaewpradit W, Srinives P.
Screening tolerance to phosphorus deficiency and validation of Phosphorus Uptake 1 (Pup1)
gene-linked markers in Thai indigenous upland rice germplasm. Agronomy. 2019; 9(81):1-11;
doi.org/10.3390/ agronomy9020081

&) Somta P, Kuswanto K, Srinives P. The genetics of pandan-like fragrance, 2-acetyl-
1-pyrroline, in crops. AGRIVITA. 2019;41(1):10-22; doi.org/10.17503/agrivita.v41i1.2085

&) Ha J, Shim S, Lee T, Kang Y.J., Hwang W.J., Jeong H, Laosatit K, Lee J, Kim S. K,,
Satyawan D, Lestari P, Yoon M. Y., Kim M. Y., Chitikineni A,Tanya P, Somta P, Srinives P,
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517-530; doi:10.1111/pbi.12995
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2019;36(9):1527-1535; doi:10.1007/511814-019-0326-7
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®) Rattanakul C, Lenbury Y, Suksamran J. Analysis of advection-diffusion-reaction
model for fish population movement with impulsive tagging: stability and traveling wave
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0.075% capsaicin lotion for the treatment of painful
diabetic neuropathy: A randomized, double-blind,
crossover, placebo-controlled trial
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Objective: A randomized, double-blinded, crossover, placebo controlled trial was
conducted to evaluate the efficacy and safety of 0.075% capsaicin lotion for treating
painful diabetic neuropathy (PDN). Patients and methods: PDN subjects were
randomized to receive 0.075% capsaicin/ placebo for 8 weeks, then crossing over to
the other treatment after a 4-weeks washout period. Primary endpoint was the change
in visual analog scale score of pain severity. Secondary outcomes were score changes
in Neuropathic Pain Scale, short-form McGill Pain Questionnaires, and proportions
of patients with pain score reductions of 30% and 50%, and adverse events.

Results: A total of 42 subjects were enrolled, 27 completed at least an 8-week treatment
period. Intention-to-treat analysis showed no significant improvement in pain control
with capsaicin lotion compared with placebo for all pain measures and proportion of
patients who had 30% or 50% pain relief, respectively. Per protocol analysis were
consistent. Capsaicin lotion was well tolerated but local skin reactions were common.
Conclusion: In patients with PDN, the efficacy of 0.075% capsaicin lotion was similar
to placebo but was well tolerated. More work is needed to assess different capsaicin
formulations.

Full article in Journal of Clinical Neuroscience. 2019;(62):174-179; doi.org/10.1016/j.jocn.2018.
11.036
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Effects of dietary cation and anion difference on eating,
ruminal function and plasma leptin in goats
under tropical condition
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Objective: This study was carried out to determine the effects of elevated dietary
cation and anion difference (DCAD) on dry matter intake (DMI) and ruminal
fermentation pattern in lactating dairy goats under tropical conditions.

Methods: Ten dairy goats were divided into two groups of five animals each. The
groups received diets at different DCAD levels, either a control diet (22.81 mEq/100 g
dry matter [DM], DCAD-23) or a DCAD-39 diet (39.08 mEq/100 g DM, DCAD-39).
After parturition, DMI and water intake were recorded daily. Ruminal fluid and urine
were collected, and nutrient digestibility measurements were carried out at 8th weeks
postpartum (PP-8). Blood samples were collected at PP-4 and PP-8 to measure plasma
leptin.

Results: Dry matter intake/body weight (DMI/BW) at PP-8 of the animals fed the
DCAD-39 diet was significantly higher than those fed with DCAD-23 diet (p<0.05).
Animals fed with DCAD-39 consumed more water than those fed DCAD-23 over 24 h,
particularly at night (p<0.05). Ruminal pH, acetate concentration, and urinary
allantoin excretion increased with the DCAD-39 diet, whereas ruminal butyrate
concentration was lower with the DCAD-39 diet. On the other hand, other ruminal
parameters, such as total volatile fatty acid concentration, propionate molar
proportion and acetate/propionate average ratio, were not affected by increased
DCAD supplementation. Apparent digestibility was improved by increased DCAD
supplementation. Plasma leptin concentration was higher with DCAD supplementation.
Conclusion: When feeding goats with DCAD-39 under tropical conditions, an
increase in DMI was associated with improved apparent digestibility of nutrients,
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ruminal fermentation and microbial protein synthesis. An increase in plasma leptin
concentration could not explain the effect of high DCAD on DML

Full article in Asian-Australasian Journal of Animal Sciences 2020;33(6): 941-948; doi.org/10.5713/
ajas.19.0288
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Evaluation of the geographical utility of
Eastern Russell’s viper (Daboia siamensis) antivenom
from Thailand and an assessment of its protective effects
against venom-induced nephrotoxicity
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4 Institute of Pathology, Ministry of Public Health, Bangkok, Thailand

5 Department of Preclinical Science, Faculty of Medicine, Thammasat University, Rangsit Campus, Pathumthani,
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6 Queen Saovabha Memorial Institute, Thai Red Cross Society, Bangkok, Thailand

7 Snake Farm, Queen Saovabha Memorial Institute, Thai Red Cross Society, Bangkok, Thailand

8 Department of Pharmacology, Faculty of Medicine, University of Malaya, Kuala Lumpur, Malaysia

Background: Daboia siamensis (Eastern Russell’s viper) is a medically important snake
species found widely distributed across Southeast Asia. Envenomings by this species
can result in systemic coagulopathy, local tissue injury and/or renal failure. While
administration of specific antivenom is an effective treatment for Russell’s viper
envenomings, the availability of, and access to, geographically-appropriate antivenom
remains problematic in many rural areas. In this study, we determined the binding
and neutralizing capability of antivenoms manufactured by the Thai Red Cross in
Thailand against D. siamensis venoms from four geographical locales: Myanmar,
Taiwan, China and Thailand.

Methodology/Principle findings: The D. siamensis monovalent antivenom displayed
extensive recognition and binding to proteins found in D. siamensis venom,
irrespective of the geographical origin of those venoms. Similar immunological
characteristics were observed with the Hemato Polyvalent antivenom, which also uses
D. siamensis venom as an immunogen, but binding levels were dramatically reduced
when using comparator monovalent antivenoms manufactured against different
snake species. A similar pattern was observed when investigating neutralization of
coagulopathy, with the procoagulant action of all four geographical venom variants
neutralized by both the D. siamensis monovalent and the Hemato Polyvalent
antivenoms, while the comparator monovalent antivenoms were ineffective. These in
vitro findings translated into therapeutic efficacy in vivo, as the D. siamensis

UNANYBNANUANUNLUINTEITIVINITUIUIVIAVDITTU UL NIAFUITN @11ININYFERNS SITUUNRYEANN



@&en

SR

monovalent antivenom was found to effectively protect against the lethal effects of all
four geographical venom variants preclinically. Assessments of in vivo nephrotoxicity
revealed that D. siamensis venom (700 pg/kg) significantly increased plasma
creatinine and blood urea nitrogen levels in anaesthetised rats. The intravenous
administration of D. siamensis monovalent antivenom at three times higher than the
recommended scaled therapeutic dose, prior to and 1 h after the injection of venom,
resulted in reduced levels of markers of nephrotoxicity and prevented renal
morphological changes, although lower doses had no therapeutic effect.
Conclusions/Significance: This study highlights the potential broad geographical
utility of the Thai D. siamensis monovalent antivenom for treating envenomings by the
Eastern Russell’s viper. However, only the early delivery of high antivenom doses
appears to be capable of preventing venominduced nephrotoxicity.

Full article in PLoS Negl Trop Dis 2019;13(10): e0007338; https://doi.org/10.1371/journal.pntd.
0007338
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Pharmacokinetics of enrofloxacin and its metabolite
ciprofloxacin in freshwater crocodiles
(Crocodylus siamensis) after intravenous and
intramuscular administration
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To the best of the authors' knowledge, pharmacokinetic information to establish
suitable therapeutic plans for freshwater crocodiles is limited. Therefore, the purpose
of this study was to clarify the pharmacokinetic characteristics of enrofloxacin (ENR)
in freshwater crocodiles, Crocodylus siamensis, following single intravenous and
intramuscular administration at a dosage of 5 mg/kg body weight (b.w.). Blood
samples were collected at assigned times up to 168 hr. The plasma concentrations of
ENR and its metabolite ciprofloxacin (CIP) were measured by liquid chromatography
tandem-mass spectrometry. The concentrations of ENR and CIP in the plasma were
quantified up to 144 hr after both the administrations. The half-life was long (43-44 hr)
and similar after both administrations. The absolute i.m. bioavailability was 82.65%
and the binding percentage of ENR to plasma protein ranged from 9% to 18% with an
average of 10.6%. Percentage of CIP (plasma concentrations) was 15.9% and 19.9%
after i.v. and i.m. administration, respectively. Based on the pharmacokinetic data,
susceptibility break point and PK-PD indexes, i.m. single administration of ENR at a
dosage of 5 mg/kg b.w. might be appropriate for treatment of susceptible bacteria
(MIC > 1 pg/mL) in freshwater crocodiles, C. siamensis.

Full article in | Vet Pharmacol Ther. 2019;00:1-7; doi: 10.1111/jup.12791. Epub 2019 Jul 4.
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Pharmacokinetics of ceftriaxone in freshwater crocodiles
(Crocodylus siamensis) after intramuscular administration
at two dosages
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One of the major obstacles to the successful treatment of infectious disease in
freshwater crocodile species is incorrect dosing of antibiotics. There are few reports
on pharmacokinetics and dosage regimens of antimicrobial drugs in crocodiles. The
purpose of the present study was to clarify the pharmacokinetic characteristics of
ceftriaxone (CEF) in Siamese freshwater crocodiles (Crocodylus siamensis). Freshwater
crocodiles, Crocodylus siamensis, in breeding farms were treated with a single
intramuscular administration of CEF at two dosages, 12.5 and 25 mg/kg body weight
(b.w.). Blood samples were collected at preassigned times up to 168 hr. The plasma
concentrations of CEF were measured by a validated method through liquid
chromatography tandem-mass spectrometry. CEF plasma concentrations were
quantified up to 72 and 96 hr after low- and high-dose administration, respectively.
The Cmax values of CEF were 24.61 +5.15 pg/ml and 26.39 + 2.81 pg/ml at dosages of
12,5 and 25 mg/kg b.w., respectively. The AUCst values increased in a dose-
dependent fashion. The half-life values were not statistically different between the
groups (around 20 hr). The average binding percentage of CEF to plasma protein was
53.78 + 2.11%. Based on the pharmacokinetic data, susceptibility break-point and the
surrogate PK-PD index (T > MIC, 0.2 pg/ml), i.m. administration of CEF at a dose of
12.5 mg/kg b.w. might be appropriate for initiating treatment of susceptible bacterial
infections in freshwater crocodiles.

Full article in | Vet Pharmacol Ther. 2019;00:1-6; doi: 10.1111/jup.12801. Epub 2019 Jul 29.
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Pathophysiology of Renal Injury in Snake Bite

Chaiyabutr N
Queen Soavabha Memorial Institute, Bangkok 10330, Thailand

Envenoming following snakebite is a health problem in the tropical regions of the
world. Acute kidney injury (AKI) is one of the most important causes of death in
patients bitten by snakes of the class Viperidae and Hydrophidae. According to
snakebite from snakes of the class Viperidae, most AKI cases are caused by Russell’s
viper accidents in Asia and by snakes of the genus Bothrops and Crotalus in Latin
America. The most important of all renal syndromes is acute renal failure (ARF),
which has been reported with varying frequency in different studies. Among many
venomous shakes, Russell's viper (Daboia siamensis) is one of the common biters
capable of delivering of lethal venom and it is responsible for a substantial number of
deaths in many Asian countries. Many hypotheses still exist for the mechanism behind
the venom effect of Russell's viper observed in AKI. The aim of the present review is
to assess the relevant aspects of AKI associated with Russell viper venom in animal
models and study some of the mechanisms possibly involved in genesis of the renal
injury. Russell's viper venom has a complex chemical composition consisting mostly
of potentially toxic proteins, peptides and several enzymes including phospholipase
Az, metalloprotease, L-amino acid oxidase and phosphodiesterase. These properties
may dominate the clinical presentation causing local injury as well as haematological,
cardiovascular and renal functions. Experimental works in animals and in vitro have
elucidated the pathophysiological mechanism of renal injury from the effect of
venoms and its fractions. The mechanism of venom and its fractions action due to
changes in either extrarenal or intrarenal factors has been studied in experimental
animals. The extrarenal factors are involved changes in general circulation.
Mean arterial blood pressure, heart rate and cardiac output decrease whereas total
peripheral resistance increases after envenomation. Changes in renal functions are
associated with changes in cardiovascular system. Common effects on renal
hemodynamics occur during envenomation. Decreases of glomerular filtration rate
and renal blood flow are apparent which is associated with an increase in renal
vascular resistance after envenomation. The mechanisms of renal hormonal
interactions among catecholamines, the prostaglandin system and the renin-
angiotensin system are involved in modulating a number of changes in renal function
after envenomation. Russell's viper venom is able to affect renal tubular cells directly.
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Direct nephrotoxicity of venom action is studied in the isolated perfused kidney.
Characteristic polarization of the renal cell membrane, changes in mitochondrial
activity and in Na,K-ATPase activity of renal cortex and medulla during
envenomation by Russell's viper venom are elucidated. Venom and its fraction effects
on vascular ion channels and transport of ions across renal tubular epithelium have
expanded knowledge on the mechanism of venom injury. Direct tubular toxicity,
systemic inflammation, oxidative stress, and induction of apoptosis in tubular
epithelium are noted.

Full article in Toxicon. 2019;158:515; doi.org/10.1016/j.toxicon.2018.10.059
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Developing a Thai emotional speech corpus from Lakorn
(EMOLA)
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Advances in emotional speech recognition and synthesis essentially rely on the
availability of annotated emotional speech corpora. As a low resource language, the
Thai language critically lacks corpora of emotional speech, although a few corpora
have been constructed for speech recognition and synthesis. This paper presents the
design of a Thai emotional speech corpus (namely EMOLA), its construction and
annotation process, and its analysis. In the corpus design, four basic types with twelve
subtypes of emotions are defined with consideration of the Pleasure-Arousal-
Dominance emotional state model. To construct the corpus, a series of Thai dramas
(1397 min) were selected and its video clips of approximately 868 min were annotated.
As aresult, 8987 transcriptions (of conversation turns) were derived in total, with each
transcription tagged as one basic type and a few subtypes. Finally, an analysis was
conducted to describe the characteristics of this corpus in three sets of statistics:
collection-level, annotator-oriented and actor-oriented statistics.

Full article in Language Resources and Evaluation. 2019;53:17-55; doi.org/10.1007/510579-018-
9428-9
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Responses of primary osteoblasts and osteoclasts from
hemizygous B-globin knockout thalassemic mice with
elevated plasma glucose to 1,25-dihydroxyvitamin D3
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B-thalassemia is often associated with hyperglycemia, osteoporosis and increased
fracture risk. However, the underlying mechanisms of the thalassemia-associated
bone loss remain unclear. It might result from abnormal activities of osteoblasts and
osteoclasts, and perhaps prolonged exposure to high extracellular glucose. Herein, we
determined the rate of duodenal calcium transport in hemizygous p-globin knockout
thalassemic (BKO) mice. Their bones were collected for primary osteoblast and
osteoclast culture. We found that BKO mice had lower calcium absorption than their
wild-type (WT) littermates. Osteoblasts from BKO mice showed aberrant expression
of osteoblast-specific genes, e.g., Runx2, alkaline phosphatase and osteocalcin, which
could be partially restored by 1,25(0OH)2Ds treatment. However, the mRNA expression
levels of RANK, calcitonin receptor (Calcr), c-Fos, NFATc]1, cathepsin K and DMT1
were similar in both BKO and WT groups. Exposure to high extracellular glucose
modestly but significantly affected the expression of osteoclast-specific markers in WT
osteoclasts with no significant effect on osteoblast-specific genes in WT osteoblasts.
Thus, high glucose alone was unable to convert WT bone cells to BKO-like bone cells.
In conclusion, the impaired calcium absorption and mutation-related aberrant bone
cell function rather than exposure to high blood glucose were likely to be the principal
causes of thalassemic bone loss.

Full article in Sci Rep. 2019;9(1):13963; doi.org/10.1038/541598-019-50414-7
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Impairment of bone microstructure and upregulation of
osteoclastogenic markers in spontaneously hypertensive rats
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Hypertension and osteoporosis are the major non-communicable diseases in the
elderly worldwide. Although clinical studies reported that hypertensive patients
experienced significant bone loss and likelihood of fracture, the causal relationship
between hypertension and osteoporosis has been elusive due to other confounding
factors associated with these diseases. In this study, spontaneously hypertensive rats
(SHR) were used to address this relationship and further explored the biophysical
properties and the underlying mechanisms. Long bones of the hind limbs from 18-
week-old female SHR were subjected to determination of bone mineral density (BMD)
and their mechanical properties. Using synchrotron radiation X-ray tomographic
microscopy (SRXTM), femoral heads of SHR displayed marked increase in porosity
within trabecular area together with decrease in cortical thickness. The volumetric
micro-computed tomography also demonstrated significant decreases in trabecular
BMD, cortical thickness and total cross-sectional area of the long bones. These changes
also led to susceptibility of the long bones to fracture indicated by marked decreases
in yield load, stiffness and maximum load using three-point bending tests. At the
cellular mechanism, an increase in the expression of osteoclastogenic markers with
decrease in the expression of alkaline phosphatase was found in primary osteoblast-
enriched cultures isolated from long bones of these SHR suggesting an imbalance in
bone remodeling. Taken together, defective bone mass and strength in hypertensive
rats were likely due to excessive bone resorption. Development of novel therapeutic
interventions that concomitantly target hypertension and osteoporosis should be
helpful in reduction of unwanted outcomes, such as bone fractures, in elderly patients.

Full article in Sci Rep. 2019,;9(1):12293; doi.org/10.1038/541598-019-48797-8
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Anomalous bone changes in ovariectomized type 2
diabetic rats: inappropriately low bone turnover with bone
loss in an estrogen-deficient condition
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Estrogen deprivation accelerates bone resorption, leading to imbalance of bone
remodeling and osteoporosis in postmenopausal women. In the elderly, type 2
diabetes mellitus (T2DM) frequently coexists as an independent factor of bone loss.
However, little is known about the skeletal changes in a combined condition of
estrogen deficiency and T2DM. Herein, we performed ovariectomy (OVX) in
nonobese Goto-Kakizaki (GK) T2DM rats to examine changes associated with calcium
and phosphate metabolism and bone microstructures and strength. As expected, wild-
type (WT) rats subjected to ovariectomy (OVX-WT) had low trabecular bone volume
and serum calcium with increased dynamic histomorphometric and serum bone
markers, consistent with the high turnover state. T2DM in GK rats also led to low
trabecular volume and serum calcium. However, the dynamic histomorphometric
markers of bone remodeling were unaffected in these GK rats, indicating the distinct
mechanism of T2DM-induced bone loss. Interestingly, OVX-GK rats were found to
have anomalous and unique changes in bone turnover-related parameters, i.e.,
decreased osteoblast and osteoclast surfaces with lower COOH-terminal telopeptide
of type I collagen levels compared with OVX-WT rats. Furthermore, the levels of
calciotropic hormones, i.e., parathyroid hormone and 1,25(0OH)2D3, were significantly
decreased in OVX-GK rats. Although the OVX-induced bone loss did not further
worsen in GK rats, a three-point bending test indicated that OVX-GK bones exhibited
a decrease in bone elasticity. In conclusion, T2DM and estrogen deficiency both led to
microstructural bone loss, the appearance of which did not differ from each factor
alone. Nevertheless, the combination worsened the integrity and suppressed the
turnover, which might eventually result in adynamic bone disease.

Full article in Am ] Physiol Endocrinol Metab. 2019;317(4):E646-E657; doi.org/10.1152/ajpendo.00093.
2019
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Effects of probiotics, prebiotics or synbiotics on jawbone
in obese-insulin resistant rats
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Purpose Chronic high-fat diet (HFD) consumption results in gut dysbiosis, systemic
inflammation, obese-insulin resistance, and osteoporosis of the jawbones. The probiotics,
prebiotics or synbiotics alleviated gut dysbiosis and the metabolic disturbance in
HFD-induced obesity. However, the effects on jawbone properties have not been
investigated. This study aimed to investigate the effects of probiotic Lactobacillus
paracasei HII01, prebiotic xylooligosaccharide (XOS), and synbiotics on the jawbone
properties along with metabolic parameters, gut and systemic inflammation in HFD-
fed rats.

Methods Forty-eight male Wistar rats were fed with either a HFD or normal diet for
12 weeks. Rats in each group were subdivided into four subgroups to be treated with
either vehicle, probiotics, prebiotics, or synbiotics for the additional 12 weeks. Blood
samples, gut, bone marrows, and jawbones were collected to determine metabolic
parameters, inflammation, and bone properties.

Results The HFD-fed rats developed obese-insulin resistance, as indicated by
increased body weight, dyslipidemia and decreased insulin sensitivity. Serum
lipopolysaccharide levels and interleukin-6 mRNA expression in the ileum and bone
marrows were elevated. Altered bone metabolism and the impaired jawbone properties
were evident as indicated by decreased bone mineral density with increased trabecular
separation. Reduced ultimate load and stiffness were observed in HFD-fed rats.
Treatments with probiotics, prebiotics or synbiotics in HFD-fed rats improved

o

UNARYBNAINURANUNILINTAITIVINTUILIAVDIS 1T UAARAE AAALNTN d1TTnInendans s1vUfingann



®@Dm

SR

metabolic parameters and reduced inflammation. However, no alterations in jawbone
properties were found in all treatments.

Conclusion The osteoporosis of the jawbone occurred in obese-insulin resistance, and
treatments with probiotics, prebiotics and synbiotics were not sufficient to improve
the jawbone properties.

Full article in Eur | Nutr. 2019;58(7):2801-2810; doi.org/10.1007/500394-018-1829-4
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and luminal factors that prevent excessive calcium uptake

Kannikar Wongdee'-?, Mayuree Rodrat?3, Jarinthorn Teerapornpuntakit?#4,
Nateetip Krishnamra22 and Narattaphol Charoenphandhu?356

Faculty of Allied Health Sciences, Burapha University,Chonburi, Thailand

Center of Calcium and Bone Research (COCAB), Faculty of Science, Mahidol University, Bangkok, Thailand
Department of Physiology, Faculty of Science, Mahidol University, Rama VI Road, Bangkok 10400, Thailand
Department of Physiology, Faculty of Medical Science, Naresuan University, Phitsanulok, Thailand

Institute of Molecular Biosciences, Mahidol University, Nakhon Pathom, Thailand

The Academy of Science, The Royal Society of Thailand, Dusit, Bangkok, Thailand

D O A W N =

Besides the two canonical calciotropic hormones, namely parathyroid hormone and
1,25-dihydroxyvitamin D [1,25(OH)2Ds], there are several other endocrine and
paracrine factors, such as prolactin, estrogen, and insulin-like growth factor that have
been known to directly stimulate intestinal calcium absorption. Generally, to maintain
an optimal plasma calcium level, these positive regulators enhance calcium
absorption, which is indirectly counterbalanced by a long-loop negative feedback
mechanism, i.e., through calcium-sensing receptor in the parathyroid chief cells.
However, several lines of recent evidence have revealed the presence of calcium
absorption inhibitors present in the intestinal lumen and extracellular fluid in close
vicinity to enterocytes, which could also directly compromise calcium absorption. For
example, luminal iron, circulating fibroblast growth factor (FGF)-23, and stanniocalcin
can decrease calcium absorption, thereby preventing excessive calcium uptake under
certain conditions. Interestingly, the intestinal epithelial cells themselves could lower
their rate of calcium uptake after exposure to high luminal calcium concentration,
suggesting a presence of an ultra-short negative feedback loop independent of
systemic hormones. The existence of neural regulation is also plausible but this
requires more supporting evidence. In the present review, we elaborate on the
physiological significance of these negative feedback regulators of calcium absorption,
and provide evidence to show how our body can efficiently restrict a flood of calcium
influx in order to maintain calcium homeostasis.

Full article in | Physiol Sci. 2019;69(5):683-696;, doi.org/10.1007/512576-019-00688-3
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Lactobacillus paracasei HII01, xylooligosaccharide and
synbiotics improve tibial microarchitecture in
obese-insulin resistant rats
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High-fat diet (HFD)-induced obese-insulin resistance negatively affects bone via gut
microbiota dysbiosis-triggered systemic inflammation. The biotic treatment can
improve metabolic status in HFD-fed rats. However, the microarchitectural analysis
by bone histomorphometry of the tibia have not been determined. Forty-eight male
Wistar rats were fed with normal diet or HFD for 24 weeks. At week13, rats were
received either a vehicle, Lactobacillus paracasei HIIO1, xylooligosaccharides, or
synbiotics. Blood analyses and tibial histomorphometry were performed. We found
that L. paracasei HII01, xylooligosaccharides, and synbiotics improved obese-insulin
resistance and systemic inflammation in HFD-fed rats. These biotics equally increased
bone volume fraction and trabecular thickness, reduced osteoclast surface and active
erosion surface, increased the double labeled surface, mineralizing surface, mineral
apposition rate and bone formation rate of HFD-fed rats. In conclusion, these biotic
therapies exerted an enhancement of bone microarchitecture in HFD-fed rats possibly
by mitigating osteoclast-mediated bone resorption and promoting osteoblast-induced
bone formation.

Full article in | Funct Foods. 2019;59:371-379; doi.org/10.1016/;.jff.2019.06.004
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Prebiotic oligosaccharides from dragon fruits alter gut
motility in mice
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Dragon fruit oligosaccharide (DFO) has a prebiotic property which improves gut
health by selectively stimulating the colonic microbiota. Altering microbiota
composition may affect intestinal motility. However, no study has been done to
understand the DFO effects on gut motor functions. This research thus aimed to
investigate the DFO effects on mice colons compared to the prebiotic fructo-
oligosaccharide (FOS) and probiotic bifidobacteria. The mice in this study received
distilled water; 100, 500, and 1000 mg/kg DFO; 1000 mg/kg FOS; or 10° CFU
Bifidobacterium animalis daily for 1 week and some treatments for 2 weeks.
Gastrointestinal transits were analysed and motility patterns, smooth muscle (SM)
contractions and morphological structures of the colons were assessed.
Administration of FOS, 500 and 1000 mg/kg DFO significantly increased fecal output
when compared to the control group. In mice treated with FOS and bifidobacteria, gut
transit time was reduced, while upper gut transit was increased in comparison to DFO
groups. Spatiotemporal maps of colonic wall motions showed that DFO increased the
number of colonic non-propagation contractions and fecal pellet velocity, consistent
with the results from groups treated with FOS and bifidobacteria. DFO also increased
the amplitude and duration of colonic SM contractions. Histological stains showed
normal epithelia, crypts, goblet cells, and SM thickness in all groups. In conclusion,
DFO increased colonic SM contractions without morphological change and acted as
a bulk-forming and stimulant laxative to increase fecal output and intestinal motility.
Thus, DFO as a dietary supplement may promote gut health and correct
gastrointestinal motility disorders.

Full article in Biomed Pharmacother. 2019;114; doi.org/10.1016/j.biopha.2019.108821
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In the present study, composite scaffolds of chitosan-graft-poly (methyl methacrylate)
(Chi-g-PMMA) and mineral ions-loaded hydroxyapatite (mHA) (obtained by the
hydrothermal treatment of hydroxyapatite (HA) in a simulated body fluid (SBF)
solution (MHA@Chi-g-PMMA)) were prepared by the blending method. The physical
properties, bioactivity, biological properties and their capabilities for sustained drug
and protein release were studied. Physicochemical analysis showed a successful
incorporation of the mineral ions in the HA particles and a good distribution of the
mHA within the Chi-g-PMMA polymer matrix. The compressive strength and the
Young's modulus were 15.760 + 0.718 and 658.452 + 17.020 MPa, respectively. In
bioactivity studies, more apatite formation on the surface were seen after immersion
in the SBF solution. In vitro growth experiments using UMR-106 osteoblast-like cells
on the mHA@Chi-g-PMMA scaffold case showed that the attachment, viability and
proliferation of the cells on the scaffolds had improved after 7 d of immersion. The in
vitro release of two compounds (the cancer drug, doxorubicin (DOX)) and bovine
serum albumin (BSA)), which had been attached to separate mHA@Chi-g-PMMA
scaffolds, were studied to determine their suitability as drug delivery vehicles. It was
found that the sustained release of DOX was 73.95% and of BSA was 57.27% after 25
h of incubation. These experimental results demonstrated that the mHA@Chi-g-
PMMA composite can be utilized as a scaffold for bone cells ingrowth and also be
used for drug delivery during the bone repairing.

Full article in Biomed Mater. 2019;14:025013; doi.org/10.1088/1748-605X/ab025f
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meloxicam for treatment of anserine syndrome:
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Objectives. To compare the effectiveness and safety of oral meloxicam after
triamcinolone acetonide injection alone for treatment of the anserine syndrome.
Methods. A randomized, double-blind placebo-controlled trial was conducted in 64
patients with anserine syndrome given an injection of 20 mg of triamcinolone
acetonide. The patients were randomly separated into two groups: Group A received
oral meloxicam for 7 days (n = 32) and Group B received placebo tablets for 7 days
(n = 32). At three weeks after the injection, primary outcomes (patient’s symptomes,
physical signs and pain visual analog scale) and adverse reactions were assessed by
an independent, blinded evaluator.

Results. The success rates were 50% and 40.6% for Groups A and B, respectively. No
significant difference of the success rates between the two groups was observed
(p = 0.62). Common adverse reactions were found to be pain after the injection and
dyspepsia.

Conclusions. Injection of triamcinolone acetonide seems to be sufficient and safe to
treat the anserine syndrome. The adding of oral meloxicam, and perhaps other
NSAIDs, does not improve the efficacy of triamcinolone acetonide in the treatment of
the anserine syndrome.

Full article in Muscles Ligaments Tendons J. 2019;9(1):138-144; doi.org/10.32098/mltj.01.2019.21
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Effect of free oxygen radical anions and free electrons in
a Ca12Al14033 cement structure on its optical,
electronic and antibacterial properties
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The aim of this work was to investigate the effect of free oxygen radicals and free
electrons in a Ca12Al14033 (C12A7) cement structure on the optical, electronic and
antibacterial activity of this material. Ca12Al14033 was successfully fabricated via rapid
heating to high temperatures by high frequency electromagnetic induction.
Cai2Al14033 cement samples were characterized using XRD and UV- Vis- DRS
spectroscopy. The morphology and chemical composition of the samples were also
investigated using SEM and EDS techniques. The presence of free oxygen radicals
(Ozions) in the insulating structure of Ca2Al14O33 was confirmed using Raman
spectroscopy showing a spectrum peak at 1067 cml. The excitation of free electrons in
the Cai2Al14033 cement was indicated by UV- Vis absorption spectra at 2.8 eV and an
optical energy gap of 3.5 eV, which is consistent with the firstprinciples calculations
for the band energy level. The effects of free oxygen radicals and free electrons in the
Ca2Al4Os3 structure as antibacterial agents against Escherichia Coli (E. coli) and
Staphylococcus Aureus (S. aureus) were investigated using an agar disk- diffusion
method. The presence of Ozanions as a reactive oxygen species (ROS) at the surface
of Ca12Al14033 caused inhibition of E. coli and S. aureus cells. The free electrons in the
conducting C12A7 reacted with O2 gas to produce ROS, specifically super oxides

(O2), superoxide radicals (O27), hydroxyl radicals (OH") and hydrogen peroxide
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(H202), which exhibited antibacterial properties. Both mechanisms were active against
bacteria without effects from nano-particle sized materials and photocatalytic activity.
The experimental results showed that the production of ROS from free electrons was
greater than that of the free Oz-anions in the structure of Ca12Al14O33. The antibacterial
actions for insulating and conducting Cai2Al14033 were different for E. coli and
S. aureus. Thus, Ca12Al14033 cement has antibacterial properties that do not require the
presence of nano-particle sizes materials or photocatalysis.

Full article in Heliyon. 2019;30:5(5):¢01808; doi: 10.1016/j.heliyon.2019.e01808
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Exponentially aging functions coupled with
time-dependent chloride transport model for predicting
service life of surface-treated concrete in tidal zone
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This study aims at proposing exponentially aging functions coupled with time-
dependent model of surface chloride and diffusion coefficient for concrete with
surface treatment. The proposed functions enable to avoid three limitations in a
previous study; inconsistency of material aging behavior, reliance on available surface
chloride functions, and unpredictability of service life in some case. The proposed
functions are applicable to concrete sealing and coating models introduced in this
study. As a tool, the finite difference and the downhill simplex methods in Fick-based
approach is developed. The proposed functions are validated by comparing to
experimental results of five surface treatments applied on tidal-zone concrete, and
other studies. Accordingly, the service life of concrete with surface treatment can be
predicted. To examine the aging, a terminology called “remaining effect of surface
treatment” is defined. Limitation of the proposed functions is discussed, and the ratio
of aging functions is proposed for sensitivity analysis.

Full article in Cement and Concrete Research. 2019;120:1-12; doi.org/10.1016/].cemconres.2019.
03.009
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Characterization of porous alkali-activated fly ash
composite as a solid absorbent
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This research proposed the synthesis of porous alkali-activated fly ash (AA-fly ash)
composites with a simple method for COz capture application. Two types of foaming
agents, viz., zinc stearate/ H2O2 and Al powder, were used to produce pores in the
materials. Results revealed that porous AA-fly ash composite with a density of
1 g/cm3 could be fabricated. Using Al powder, the method obtained a porous AA-fly
ash paste with surface area of 36 m?/ g, values which were higher than those of zinc
stearate/ H2O2. The AA-fly ash composite was crushed and applied as the CO: gas
absorbent. The absorption rate was 0.12 g CO; per gram of porous AA-fly ash
composite, suggesting that the porous AA-fly ash composite can be used as a solid
absorbent. In addition, the production process is simple and cost effective.

Full article in Int | Greenh Gas Control. 2019;85:30-35; doi.org/10.1016/j.ijggc.2019.03.011
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concrete produced with bagasse ash and
recycled concrete aggregate
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In this study, the mechanical properties of a high-strength recycled concrete (HS-RC)
incorporating ground bagasse ash (GBA) were evaluated. Recycled coarse aggregate
(R-CA) from concrete demolition was used as a full replacement for natural coarse
aggregate (N-CA). The GBA was used to partially substitute 20-50 wt. % of the
ordinary portland cement cementitious material. The results indicated that the
replacement of N-CA by R-CA led to a slight reduction in the compressive strength of
the concrete compared with that of conventional high- strength (CT) concrete.
However, the R-CA had a clear negative impact on the elastic modulus and creep
strain of the HS-RC. The HS-RC mixtures prepared with 20 wt. % GBA had a higher
compressive strength than the CT concrete at later ages (90 days or more). Likewise,
the GBA slightly reduced the creep strain, whereas the HS-RC with and without GBA
had an approximately 20 % lower elastic modulus than the CT concrete. In addition,
the creep strain of concretes containing R- CA and GBA was related to their modulus
of elasticity and compressive strength, which could be calculated by a proposed
equation and were compared with the results from the predicted model given by ACI
209.2R-08, Guide for Modeling and Calculating Shrinkage and Creep in Hardened
Concrete.

Full article in | Test Eval. 2019;49(2); doi:10.1520/]TE20180427
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This paper investigates compressive strength and microstructural properties of
activated cement free binder from fly ash (FA) - calcium carbide residue (CC).
Different activation methods to enhance the strength of the FA-CC mixture were used
including the follow-ing: 1) curing at elevated temperature of 60 °C, 2) adding 1%
NaOH by weight of binder and 3) combining both 1% NaOH by weight of binder and
curing at temperature of 60 °C. The compressive strengths of mortars with different
activation techniques were determined at 3, 7, 28, and 90 days. Microstructural
properties of activated cement free binder from the FA- CC mixture, that is, XRD
patterns, SEM microscopy, EDS analysis, and degree of reaction were examined.
Results from this study revealed that the activated cement free binder from FA-CC
had components of Ca, Al, and Si and indicated CSH and CASH likewise the end
products of pozzolanic reaction. Use of activation techniques had significantly affected
on the microstructure in cementing system. The activated cement free binder from
FA-CC mixture with addition of 1% NaOH and curing at 60 °C increased binder
strength and promoted the formation of CSH, CASH, and some amount of NASH
phase or hybrid C(IN)ASH.

Full article in | Mater Res Technol 2019;8(5):4757-4765; doi.org/10.1016/j.jmrt.2019.08.022
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This study presents the properties of a recycled aggregate geopolymer mortar made
with a blend of high- calcium fly ash (HCF) and low-calcium fly ash (LCF). An
experimental study was divided into two series. In series I, an effort was made to
produce a more durable HCF geopolymer by partially replacing a portion of the HCF
with LCF. A mortar with a 50:50 weight blend of HCF and LCF provided a high early
strength and showed excellent potential in an acidic environment. In series I, recycled
aggregate was used in the LCF-blended HCF geopolymer mortar. The results showed
that the compressive strength of the geopolymer mortar decreased with an increase in
the recycled aggregate content. The results also indicated that application of the
mortar made with recycled aggregate under aggressive conditions should be avoided.
However, a mixture with 25% recycled aggregate showed a compressive strength
similar to that of the control mixture containing 100% natural aggregate.

Full article in Heliyon. 2019;30:5(9): 02513, doi.org/10.1016/j.heliyon.2019.02513
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Properties of NdFeB magnetic cement
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Enhanced functional properties of cement pastes were achieved by introducing hard
magnetic powders (NdFeB) into cement mixtures. The magnetic cement (cementitious
magnet) employed a simple and inexpensive cementitious process to form complex
NdFeB magnet shapes. NdFeB particles were distributed uniformly in the cement
matrix. The density and compressive strength of the magnetic cement composites
increased with the NdFeB concentration. Magnetization (stable up to one year) also
increased with NdFeB powder but the coercivity did not change. The saturation
magnetization (~85 emu/ g) and coercivity (~7000 Oe) of the magnetic cement
composites were larger than pure Ni, cubic or hard ferrites. The energy product
(BH) max was found to be ~1.0 MGOe, comparable to ferrite bonded magnets.
Permanent magnetic behavior was demonstrated by using the magnetic cement for
lifting metallic pieces or other magnetic cements. The endurance of the samples was
also tested in two artificial environments.

Full article in Cement and Concrete Composites. 2019;,103:204-212; doi.org/10.1016/].cemconcomp.
2019.05.010
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This case study aims to investigate the improvement in mechanical behavior of roller
compacted concrete pavement (RCCP) mixed with steel fibers. Hooked end type steel
fibers were used at 0.5 and 1.0% by volume fractions. The modified Proctor test was
adopted in the mix proportional process to determine the optimum moisture content
for each type of RCCP. The Vebe consistency test was used to determine their
consistencies under surcharge load. The experimental series consisted of compression
and flexural performance tests to investigate the development of compressive
strength, strain energy density, flexural strength, flexural toughness, and residual
strength at different concrete ages. Tests were carried out at 3, 7, 14, and 28 days.
Results showed that the water requirement and density of fiber reinforced roller
compacted concrete pavement (FRRCCP) were slightly higher than those of RCCP.
The compressive strength was found to decrease by 1-2% with an increase in fiber
content. However, flexural strength, toughness, and residual strength improved
significantly with the addition of steel fibers. All mechanical properties were found to
increase with age.

Full article in Case Studies in Construction Materials. 2019;11:e00271; doi.org/10.1016/j.cscm.
2019.e00271
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A novel configuration of assembly lines was proposed in this research, namely parallel
adjacent U-shaped assembly lines (PAUL). Typically, in a multiple Uline facility, each
U-line is designed to work independently which may cause some workstations were
not fully functioned. The PAUL aimed at increasing the utilisation of the whole facility
by allowing cross-trained workers to work on the opposite legs of the adjacent U-lines
(multi-line workstations). This configuration is easier to implement than parallel
U-lines due to no restriction in terms of the lengths of U-lines to be paralleled and
hidden expenditures that could be incurred in shop floor reconstruction. Since the line
balancing of the PAUL is NP-hard and many conflicting objectives need to be
optimised simultaneously, the evolutionary meta-heuristic which was the hybridisation
of the multi-objective evolutionary algorithm based on decomposition (MOEA/ D)
and particle swarm optimisation (PSO), namely MOEA/ D-PSO, was developed to
effectively solve the problem. In addition, the decoding algorithm to convert the
solutions obtained from MOEA /D-PSO into the PAUL'’s configuration was proposed.
The performance of MOEA/ D-PSO was evaluated against MOEA/ D and multi-
objective particle swarm optimisation (MOPSO). The experimental results reveal that
MOEA/ D-PSO outperformed its rival algorithms under the convergence- related
performance.

Full article in Advances in Production Engineering & Management. 2019;14(1): 51-64;
https://doi.org/10.14743/apem?2019.1.311
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The car sequencing problem is a constraint satisfaction problem that has attracted the
attention of academia and practitioners for many years now. In this paper, the
industrial version of the car sequencing problem is extended to reflect more real
operations in practice by using a two-sided assembly line instead of classical single-
sided one. The fuzzy adaptive extended coincidence algorithm (COIN-F) is developed
to optimise the multi-objective car sequencing problem in a Pareto sense. The relative
performance of COIN-F is compared against COIN-E, NSGA-II and DPSO.
Experimental results demonstrate the effectiveness of COIN-F over the contestant
algorithms, especially in the search for the approximate true-Pareto frontier.

Full article in International Journal of Industrial Systems Engineering. 2019;32(1):71-102;
doi.org/10.1504/1JISE.2019.099777
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The purpose of this research is to reduce the defect rate from the manufacturing
process of in-mould decoration (IMD), the process combining PET film with
decorative patterns are moulded together with ABS resins, which has been developed
to reduce the secondary process of decorative screen printing. Recently, the case study
company has produced components with a high defect rate, which increased sharply
to 22.3% in June 2018. The major causes of the defect resulting from PET film peeled
off. In order to reduce the defect rate, the five steps of the DMAIC Six Sigma
methodology are implemented. The detail of the IMD manufacturing process was
studied to identify appropriate measurement methods and factors affecting PET film
peeled off by using the cause and effect diagram and its scoring matrix. Then the
prioritized factors were analyzed and selected from FMEA to conduct the design of
experiment (DOE) to find significant factors and optimal parameter settings for
improvement and control process to prevent reoccurrence. After improvement of PET
film peeled off by setting appropriate parameter as well as implementing control plans
and Standard Operation Procedure (SOP) to eliminate other defects from in-mould
decoration process, the result shows that the defect rate of in-mould decoration
process decreased from 22.3% to 0.7% in July 2018.

Full article in Materials Science Forum. 2019; 962:181-188; doi.org/10.4028/www.scientific.net/
MSF.962.181



oldo)

SR

Solving many-objective car sequencing problems
on two-sided assembly lines using
an adaptive differential evolutionary algorithm

Parames Chutima'22 and Trirat Kirdphoksap'

! Department of Industrial Engineering, Faculty of Engineering, Chulalongkorn University, Bangkok 10330,
Thailand

2 Regional Centre for Manufacturing Systems Engineering, Chulalongkorn University, Bangkok 10330, Thailand

3 The Royal Society of Thailand

The car sequencing problem (CSP) is addressed in this paper. The original
environment of the CSP is modified to reflect real practices in the automotive industry
by replacing the use of single-sided straight assembly lines with two-sided assembly
lines. As a result, the problem becomes more complex caused by many additional
constraints to be considered. Six objectives (i.e. many objectives) are optimised
simultaneously including minimising the number of colour changes, minimising
utility work, minimising total idle time, minimising the total number of ratio
constraint violations and minimising total production rate variation. The algorithm
namely adaptive multi-objective evolutionary algorithm based on decomposition
hybridised with differential evolution algorithm (AMOEA/ D-DE) is developed to
tackle this problem. The performances in the Pareto sense of AMOEA/ D-DE are
compared with COIN-E, MODE, MODE/ D and MOEA/ D. The results indicate that
AMOEA /D-DE outperforms the others in terms of convergence-related metrics.

Full article in Engineering Journal. 2019;23(4):121-156; doi:10.41864j.2019.23.4.121
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To overcome swallowing problems, particularly among the aging population, oral
disintegrating tablets (ODTs) have been developed to disintegrate instantly in saliva.
Here we developed novel diclofenac sodium ODTs by freeze drying and evaluated
their efficacy using in vitro and in vivo tests. A sugar alcohol, mannitol, sorbitol, or
xylitol, was used as the excipient and tamarind (Tamarindus indica) seed gum (crude
or modified forms) was used as a binder in the freeze-dried tablets. Tablets with
appropriate portions of the sugar alcohol (30-60 mg) and gum (50-100 mg) showed a
good appearance. However, those containing mannitol had better appearance and
integrity and were easier to remove from molds than those containing sorbitol or
xylitol. The tablet properties thickness, diameter, and weigh variation were controlled
to monitor tablet quality. The ODT formulation containing diclofenac sodium,
polyethylene glycol (PEG) 4000, modified tamarind seed gum, and mannitol showed
the shortest disintegration time (less than 2min) in phosphate buffer (pH 6.8).
Moreover, this formulation achieved 100% drug release in less than 6 min. These data
warant the application of freeze drying using gum as a binder for the fabrication of
ODTs containing heat-sensitive active pharmaceutical ingredients.

Full article in | Drug Deliv Sci Technol. 2019;54:101298; doi.org/10.1016/).jddst.2019.101298
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A redispersible dry emulsion (DE) containing resveratrol (RVT) was developed using
low-methoxy pectin (LMP) and caprylic/capric glyceride (CCG) as the emulsifier and
component comprising the lipid phase, respectively. The effects of formulation and
the pump speed of spray dryer on the resultant redispersed emulsion size, angle of
repose, and spraying efficiency were investigated and optimized using the Box-
Behnken design. Redispersibility was used to estimate dissolution properties of RVT-
DE. Experimental results showed that the size of the redispersed emulsion was
affected by LMP and CCG concentrations. An increase and decrease in LMP and CCG
concentrations, respectively, resulted in smaller emulsion droplet size and more rapid
drug dissolution from RVT-DE. The angle of repose in RVT-DE was also influenced
by LMP and CCG concentrations. RVT-DE generated using low LMP concertation and
high CCG concentration showed a low angle of repose, indicating good flow property.
An optimized formulation containing 2.75% w/w of LMP and 7% w/w of CCG
sprayed at a pump speed of 10.1 mL/min prepared within design space satisfied all
criteria i.e. small redispersed size, good flow, and high spraying efficiency. The
photostability of RVT in RVT-DE was significantly higher than that in intact RVT.

Full article in | Drug Deliv Sci Technol. 2019;51:411-418; doi.org/10.1016/j.jddst.2019.03.005
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Bacillus subtilis CMs026 is used for plant disease control. However, use of biocontrol
for crops is limited by variable performances of control agents. Therefore, this study
aimed to develop a ready-to-use, bacteria-based, highly stable, solid dosage
formulation for plant disease control. Incubated broths containing B. subtilis CMs026
were centrifuged and sterilized. Supernatants were mixed with silicon dioxides and
dried at 80 °C for 48 h. Agar diffusion test using active antifungal substance, surfactin,
as a marker revealed the efficacy of dried broth. Subsequently, products were
prepared by mixing dried broths with 6% disintegrant, followed by compaction. The
compressed tablets were stable after storage for three months. In vivo experiments
against Alternaria brassicicola in Chinese kale (Brassica alboglabra) revealed that the
products reduced percent crop loss from 88% to 40%.

Full article in BioControl. 2019;64(2):173-183; doi.org/10.1007/510526-019-09929-1
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In this study, resveratrol (RVT) was loaded onto porous calcium silicate (PCS)
powders to improve its dissolution and photostability properties. The effects of
RVT/PCS powders that included varying amounts of low-methoxyl pectin (LMP),
ethyl acetate (EA) and PCS on drug loading capacity, encapsulation efficiency and
drug dissolution at 5-min intervals (Qs) were investigated using a Box-Behnken
design. The experimental results demonstrated that the EA and PCS amounts
significantly influenced drug loading capacity. Encapsulation efficiency was affected
by EA amount, whereas the amount of PCS had a significant effect on Qs. Empirical
experiments demonstrated the reliability of mathematical models. A design space was
established based on the criteria set for maximizing each response of the RVT/PCS
powders. An optimized formulation containing 2.6% w/w LMP, 19% w/w EA and
13% w/w PCS prepared within the design space satisfied all criteria. The dissolution
and photostability of RVT in the RVT/PCS powders were significantly improved.
Further, the bulk density of the PCS powders in RVT/PCS was increased by LMP. The
Box-Behnken design used in this study provided an improved understanding of the
effects of formulation factors on RVT/PCS powder characteristics as well as the
optimization of RVT/PCS powder formulations with the desired properties.

Full article in Heliyon. 2019;27:5(3): e€01399; doi.org/10.1016/].heliyon.2019.e01399
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Influence of process parameters on the characteristics of
hydrophilic drug-loaded microparticles through double
emulsion solvent evaporation technique
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The purpose of this study was to investigate the influence of process parameters on
the characteristics of microparticles using double emulsion solvent evaporation
method for encapsulation of hydrophilic drug. Donepezil hydrochloride (DPH),
a reversible cholinesterase inhibitor, was selected as a model hydrophilic drug. Prior
to conducting an experiment, the target particle size of microparticles was set at
approximately 200 pm. The investigated process parameters include pH of outer
water phase, stirring time, polymer amount, and volume of outer water phase.
The results showed that DPH-loaded microparticles was successfully prepared in two
steps. In the first step, the primary emulsion was prepared by dissolving DPH in
distilled water before emulsifying in dichloromethane (DCM) containing different
amounts of poly(butylmethacrylate-co-2-dimethylaminoethyl-methacrylate-co-methyl-
methacrylate) (PBM-DM-MM) using ultrasonic probe. In the second step, the primary
emulsion was emulsified in polyvinyl alcohol (PVA) solution by overhead stirrer to
prepare double emulsion. After solvent evaporation, the microparticles were collected
by centrifugation and washed with distilled water. Based on the statistical analysis,
stirring time, polymer amount and volume of outer water phase were the main
significant parameters influencing particle size of microparticles.

Full article in Key Eng Mater. 2019;819:252-257; doi.org/10.4028/www.scientific.net/KEM.819.252
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Spray-dried emulsion is one of the useful strategies to enhance dissolution properties
of poorly water-soluble drug for example resveratrol. Physical properties i.e. particle
size and moisture content of spray-dried emulsions could affect their quality
attributes. In this study, Box-Behnken design was performed in order to determine
effect of formulation and spray drying condition parametersi.e. feed rate on responses
including particle size and moisture content of resveratrol spray-dried emulsions.
The spray-dried emulsions were prepared by varying content of low-methoxyl pectin
(LMP) and caprylic/capric glycerides (CCG) and sprayed at different feed rate.
Box-Behnken design results reveled that the particle size of spray-dried emulsions
was significantly influenced by the content of LMP, interactions between LMP and
CCG, interactions between LMP and feed rate. LMP content showed positive
relationships with the particle size. The content of CCG had negative significantly
effect on moisture content of the spray-dried emulsion. Mathematical models
describing the relationships between studied parameters and responses provided
good predictability. Based on model, the optimal formulation was prepared using
2.6% w/w of LMP, 9% w/w of CCG, and feed rate of 6.8 mL/min and the small
particle size (~5.9 pm) and low moisture content (~5.6%) were obtained. The spray-dried
emulsions were successfully prepared with satisfy quality. The Box-Behnken design
would be an effective tool to elucidate influence of formulation and spray drying
conditions on particle size and moisture content of the spray-dried emulsions. Further,
the design aided in developing and optimizing the spray-dried emulsions with
specified quality.

Full article in Key Eng Mater. 2019;819:246-251; doi.org/10.4028/wwuw.scientific.net/KEM.819.246
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Use of risk assessment and Plackett-Burman design
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a quality-by-design approach
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In this study, the resveratrol spray-dried emulsions were developed using a quality-
by-design approach. Further, the product and process factors that affected the quality
of the spray-dried emulsions were analyzed and illustrated using an Ishikawa
diagram. The product and process risks were prioritized using a risk-ranking system.
The low methoxyl pectin (LMP) amount, caprylic/capric glyceride (CCG) amount,
homogenization time, homogenization speed, inlet temperature, pump speed, drying
airspeed, and de-blocking speed were observed to be the eight highest risk factors.
Further, the criticality of these eight factors on the responses was determined using
the Plackett-Burman design. Increasing the LMP amount increased the particle size,
whereas increasing the CCG amount enhanced the drug-loading capacity and drug
dissolution at 5-min intervals (Q5) and decreased the moisture content. Q5 was
positively affected by the homogenization speed and pump speed; however, it was
negatively affected by the LMP amount. The spraying efficiency was affected by the
pump speed and the LMP amount. Further, the risk level of the homogenization time,
inlet temperature, drying airspeed, and de-blocking speed were reduced. However,
the LMP amount, CCG amount, homogenization speed, and pump speed were
observed to remain at high risk and require further investigation. The risk assessment
and Plackett-Burman design mitigated the risks and identified the critical factors that
affected the quality of the resveratrol spray-dried emulsions and the spray-drying
process.

Full article in AAPS PharmSciTech. 2019;20(1):14; doi.org/10.1208/s12249-018-1220-z
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Zombi pea [Vigna vexillata (L.) A. Rich] is an underutilized legume crop, with highly
diverse wild species that carry genes conferring resistance to several biotic and abiotic
stresses. The objective of this study was to construct a zombi pea genetic linkage map
and locate quantitative trait loci related to salt resistance. A zombi pea F2 population
(159 individuals) developed from a cross between the salt-resistant wild zombi pea
accession JP235908 (var. ovata; female parent) and the salt susceptible cultivated
zombi pea accession TVNu240 (var. macrosperma; male parent) was genotyped with
simple sequence repeat (SSR) and restriction site-associated DNA sequencing (RAD-
seq) markers. A genetic linkage map with 10 linkage groups (LGs) was constructed
based on 379 markers (136 SSR and 243 RAD-seq markers). The map spanned
793.25 cM, with a mean distance between adjacent markers of 2.14 cM. A comparative
genome analysis revealed high macro-synteny between zombi pea and mung
bean/adzuki bean, although several chromosomal translocations likely occurred in
zombi pea. The salt tolerance of the F2:3 population was evaluated at the seedling
stage under hydroponic conditions. Inclusive composite interval mapping identified
three quantita tivetrait loci(QTLs)(qSaltol1.1 on LG1, gSaltol2.1 on LG2,and gSaltol6.1
onLGb) related to the salt resistance of the F2 population. The gSaltol1.1, gSaltol2.1,
and gSaltol6.1 QTLs explained 13.3%, 7.6%, and 8.1% of the salt-resistance phenotypic
variance, respectively. A comparative genome analysis revealed that qSaltoll.1 may
correspond to the Saltoll.1 QTL conferring salt tolerance in beach cowpea [Vigna
marina (Burm.) Merr.], which is a halophytic species. Moreover, two genes encoding a
plasma membrane H+-ATPase and a gene encoding a cation/proton exchanger may
contribute to the salt resistance of zombi pea and beach cowpea. These findings may
be relevant for the breeding of salt-resistant zombi pea plants.

Full article in Euphytica. 2019;215:208; https.//doi.org/10.1007/510681-019-2530-2
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Although scientists consider Jatropha as a potential energy crop, not much
achievement has been made on its genetic improvement mainly due to its low genetic
variation. Attempts have been made to cross J. curcas with the other Jatropha species
to enhance its variation. Although there are roughly 175 Jatropha spp. known, less
than 10 species were reported to set fruits with J. curcas. Yet all crosses were achieved
only when J. curcas was used as the female plant, except with |. integerrima (peregrina)
that enabled a limited number of successful reciprocal crosses. The cross |. curcas X J.
integerrima is the most promising and being studied in many aspects of genetics and
breeding. Cytologically, the F1 hybrids show disorder of chromosome segregation
during meiosis, causing almost half of the microspores to contain irregular number
(10 and 12) of chromosomes. Most F2 plants have more chromosomes of J. curcas than
J. integerrima, and yet interspecific translocation was frequently found. When the
progenies were further intercrossed, the resulting clones exhibited many characters
not found in the J. curcas germplasm. They were traits related to seed and oil yield,
fatty acid composition, plant architecture, biomass yield and quality, and ornamental
characteristics. The clones show much higher genotypic and phenotypic variation in
seed yield, oil content, 100-seed weight, and canopy size as compared to J. curcas and
thus serve as promising genetic resources for Jatropha improvement in the future.

Full article in Jatropha, Challenges for a New Energy Crop . 2019,63-78; https.//doi.org/10.1007/
978-981-13-3104-6_4
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Phosphorus (P) deficiency is a major factor limiting rice yield throughout the world.
Fortunately, some rice accessions are tolerant and can thrive well, even in soils with
low P content. The ability to uptake P is heritable, and thus can be incorporated into
rice cultivars through standard breeding methods. The objective of this study was to
screen for tolerance to phosphorus deficiency and validate the tolerant accessions with
phosphorus uptake 1 (Pupl) gene-linked markers in Thai indigenous upland rice
germplasm. One hundred sixty-eight rice varieties were screened in a solution culture
and assigned a phosphorus deficiency tolerance index and plant symptom score.
Eleven upland rice accessions (ULR026, ULR031, ULR124, ULR145, ULR180, ULR183,
ULR185, ULR186,ULR213, ULR260, and ULR305), together with the lowland rice
cultivar (PLD), were classified as tolerant. They were each validated by nine markers
linked to the Pupl locus and observed for the expected polymerase chain reaction
(PCR) product of 0 to 9 markers. The presence or absence of the tolerant allele at the
Pup1 locus showed only a slight relationship with the tolerance. Moreover, some lines
such as ULR183 and ULR213 expressed high tolerance without the Pupl-linked gene
product. Both accessions are useful for the exploration of novel genes conferring
tolerance to phosphorus deficiency.

Full article in Agronomy. 2019; 9(81): 1-11; https.//doi.org/10.3390/agronomy9020081
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The main advantages of pandan (Pandanus amaryllifolius Roxb.) is the fresh leaves
which mainly used for the pleasant fragrance in cuisine. 2-acytye-1-pyrroline (2AP)
(also known as 1-(3,4-dihydro-2H-pyrrol-5yl) ethanone) is the principle volatile
chemical responsible for the fragrance in pandan. 2AP was identified for the first time
from the cooked rice. Many cultivars of certain crops also produce pandan-like
fragrance/2AP including rice (Oryza sativa L.), sorghum (Sorghum bicolor (L.) Moench),
mungbean (Vigna radiata (L.) Wilczek), soybean (Glycine max (L.) Merr.), coconut
(Cocos nucifera L.), cucumber (Cucumis sativus L.), wax gourd (Benincasa hispida), and
taro (Colocasia esculenta (L.) Schott). The fragrant crop varieties command higher price
than non-fragrant cultivars. Breeding for fragrance is a main goal in breeding
programs in these crops. Although genetics studies revealed that the presence of
fragrance in crops is monogenic trait and that mutation(s) resulting in null or reduced
function of betaine aldehyde dehydrogenase 2 (BADH2)/amino aldehyde
dehydrogenase (AADH) causes production of 2AP, the level of the fragrance is
quantitative in nature. In this paper, we review and discuss the genetic controls of the
fragrance in some crops.

Full article in AGRIVITA Journal of Agricultural Science. 2019; 41(1): 10-22; http.//doi.org/
10.17503/agrivita.v41i1.2085
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Genome sequence of Jatropha curcas L.,
a non-edible biodiesel plant, provides a resource
to improve seed-related traits
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Jatropha curcas (physic nut), a non-edible oilseed crop, represents one of the most
promising alternative energy sources due to its high seed oil content, rapid growth
and adaptability to various environments. We report ~339 Mbp draft whole genome
sequence of |. curcas var. Chai Nat using both the PacBio and Illumina sequencing
platforms. We identified and categorized differentially expressed genes related to
biosynthesis of lipid and toxic compound among four stages of seed development.
Triacylglycerol (TAG), the major component of seed storage oil, is mainly synthesized
by phospholipid:diacylglycerol acyltransferase in Jatropha, and continuous high
expression of homologs of oleosin over seed development contributes to accumulation
of high level of oil in kernels by preventing the breakdown of TAG. A physical cluster
of genes for diterpenoid biosynthetic enzymes, including casbene synthases highly
responsible for a toxic compound, phorbol ester, in seed cake, was syntenically highly
conserved between Jatropha and castor bean. Transcriptomic analysis of female and
male flowers revealed the up-regulation of a dozen family of TFs in female flower.
Additionally, we constructed a robust species tree enabling estimation of divergence
times among nine Jatropha species and five commercial crops in Malpighiales order.
Our results will help researchers and breeders increase energy efficiency of this
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important oil seed crop by improving yield and oil content, and eliminating toxic
compound in seed cake for animal feed.

Full article in Plant Biotechnology Journal. 2019;17(2):517-530; doi: 10.1111/pbi.12995.
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The aim of this work was to prepare the metal oxides modified carbon (C-MOx) that
was used as the support for a PtCo catalyst. Effect of C-MOx support on the oxygen
reduction reaction activity and stability of the PtCo catalysts in acid electrolyte and in
proton exchange membrane fuel cell was explored at ambient pressure. It was found
that the use of respective C- MOx support changed the morphologies (degree of
alloying and particle sizes) as well as the electrochemical properties (electrode
resistance and electrochemical surface area) of the obtained PtCo catalyst. In addition,
it enhanced the formation of Pt atoms with a small d-electron occupancy, which
consequently affected positively the ORR activity of the PtCo catalysts. Among the
three utilized C-MOx support (C-TiOx, C-CeOx, C-MoOx), the C-MoOx exhibited the
highest ORR activity in an acid electrolyte monitored in terms of kinetic current
density and the highest current density of 570mA/ cm?2 at 60 °C and 1 atm (abs) in a
proton exchange membrane (PEM) fuel cell. In addition, it also achieved a comparable
stability of PtCo catalyst to that of C-TiOx support, which were higher than that of the

commercial carbon support.

Full article in Renew Energy. 2019;139:679-687; https://doi.org/10.1016/].renene.2019.02.100
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Four types of semiconductors were used as photocatalyst to convert glycerol to other
value added compounds at identical testing condition in the presence of H>O: as the
electron acceptor. The results demonstrated that the band gap energy affected the
photocatalytic activity of glycerol than the crystallite size and textural property of the
utilized photocatalyst. The SiC, Bi2O3 and ZnO achieved almost complete glycerol
conversion at 8 h of reaction time, which was significantly higher than that of TiOx.
Similar types of products, including dihydroxyacetone, glyceraldehyde, glyceric acid,
glycolic acid and formic acid, were generated via all explored photocatalysts.
Interestingly, one additional compound known as glyoxylic acid, an important
intermediate of organic chemicals, used in medicine, spices, pesticides, paint, paper
and food, was produced via Bi2Os. The reaction mechanism and the pathways of
photocatalytic conversion of glycerol via Bi2O3 were proposed. Finally, the reusability
of Bi>Os photocatalyst was explored.

Full article in Korean | Chem Eng. 2019;36(9):1527-1535; doi: 10.1007/s11814-019-0326-7

UNARYBNAIURANUNLLINTAITIVINTUILIAVDIS1VTUNARAE AAALNTA d1TnINendans s1vUfingann



oOxe

SR

Analysis of advection-diffusion-reaction model for
fish population movement with impulsive tagging:
stability and traveling wave solution
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So far, mobility in fish population has not been given sufficient attention, although
movement and spatial heterogeneity can be an important dynamic feature that plays
a critical role in their exploitation. Having a qualitative framework to describe and
estimate movement and growth based on tagging data is necessary for efficient control
and management of the fishing industry. Here, we construct an advection-diffusion-
reaction model for the fish population structured to track the population densities of
both the tagged fish and the tag-free fish, in which the impulsive tagging practice is
incorporated, while continuous tagging is assumed to be done on off springs of
trackable tagged fish, or on those in the same swarm as the trackable tagged fish.
Using the traveling wave coordinate, we derive analytical expression for the solutions
to the model system. We derive the explicit expression for the level of tagged fish
which increases in a periodic impulsive fashion. Stability and phase plane analyses
are also carried out to determine different behavior permitted by the model system.

Full article in Adv Differ Equ. 2019;(1):218; doi.org/10.1186/513662-019-2153-x
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Drug resistance has become a problem of grave concern for members of the medical
profession for many decades. More and more bacterial infections cannot be contained.
Therefore it is of imperative importance for us to be able to keep drug resistance under
control. Mathematical models can help us to discover possible treatment strategies
that could alleviate the problem. In this paper, the dynamic behavior of drug
resistance is investigated by studying a model system of differential equations
incorporating a delay in the process whereby the sensitive bacteria (bacteria that
antibiotics can still attack) is converted into the resistant bacterial strain through
plasmid transfers. We give the conditions under which a Hopf bifurcation occurs,
leading to a periodic solution. The result indicates that the conversion rate and the
delay play a significant role in the development of drug resistance. Also, the impact
of periodic antibiotic intakes is taken into account, making the model an impulsive
one. Each time a patient takes antibiotics, a fraction y (0<p<10<p<1) of sensitive
bacteria dies, but resistant bacteria are left to grow and multiply in periodic bursts.
Analysis is carried out on the impulsive system to find the stability criteria for the
steady-state solution where bacterial strains are washed out. Numerical simulation is
carried out to support our theoretical predictions.

Full article in Adv Differ Equ. 2019;(1):274; doi.org/10.1186/513662-019-2216-z
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Stability analysis and traveling wave solution of
a reaction—diffusion model for fish population
incorporating time-dependent recruitment intensity
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From the standpoint of fishery management, an essential component of the basic
information upon which policy can be based consists of intelligence from field data
and computations. In certain situations, these studies can provide quite a great deal of
the necessary information. However, in other situations they have not been able to
give unequivocal answers to important questions, especially where several influential
factors are involved in the whole jigsaw of the complex fishery system, in which their
relative abundance may vary with the intensity of the recruitment effort or with
spatial migration. Here, we propose and analyze a reaction-diffusion model for the
fish population incorporating time-dependent fishery intensity. Using the traveling
wave coordinate, we derive analytical solutions to the model system. Conditions on
the system parameters are derived which ensure stability of the system under study.
Phase portrait and traveling wave solution are plotted and discussed in order to gain
better insights into the spatial movement of the fish population in time.

Full article in Adv Differ Equ. 2019;(1):1-8:205; doi.org/10.1186/5s13662-019-2140-2
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Compactness of operator integrators
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A function f from a closed interval [4,b] to a Banach space X is a requlated function if
one-sided limits of f exist at every point. A function a from [a,b] to the space B(X,Y),
of bounded linear transformations form X to a Banach space Y, is said to be an
integrator if for each X-valued regulated function f, the Riemann-Stieltjes sums (with
sampling points in the interior of subintervals) of f with respect to o. convergein Y.
We use elementary methods to establish criteria for an integrator o to induce a
compact linear transformation from the space, Reg(X), of X-valued regulated
functions to Y. We give direct and elementary proofs for each result to be used,
including, among other things, the fact that each integrator o induces a bounded linear
transformation, @, from Reg(X) to Y, and other folklore or known results which

required reading large amount of literature.

Full article in Operators and Matrices. 2019;1,13(1):93-110. doi:10.7153/0am-2019-13-06
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Overexpression of Epstein-Barr virus-encoded
latent membrane protein-1 (LMP-1) in
oral squamous cell carcinoma
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2 Department of Oral and Maxillofacial Pathology, Faculty of Dentistry, Mahidol University, Bangkok 10400,
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Abstract Background: As oral cavity is the main location of Epstein-Barr virus (EBV)
latency and shedding, and as EBV-encoded latent membrane protein-1 (LMP-1) has a
crucial role in cell transformation, association between EBV infection, LMP-1
expression and oral malignancy is of interest. Although EBV DNA has been detected
in oral squamous cell carcinoma (OSCC), studies on LMP-1 expression in OSCC and
oral potentially malignant disorders are scarce and still controversial. This study
aimed to evaluate the expression of LMP-1 in OSCC and oral leukoplakia (OL).
Methods: Biopsy specimens of 36 OSCC, 69 OL with and without dysplasia and 10
normal oral mucosa were assessed for the expression of LMP-1 using
immunohistochemistry. In each case, at least 1000 cells were counted. Cells with
staining were considered positive, classified by location as nuclear, cytoplasmic and
nuclear plus cytoplasmic staining. Percentage of positive cells at different locations
and of total positive cells were determined. For statistical analysis, SPSS version 21
was used. Statistical significance was considered at p < 0.05.

Results: LMP-1 was expressed in all studied specimens. In terms of percentage of total
positive cells, LMP-1 expression was higher from normal mucosa (26.36%), OL
without dysplasia (28.03%), OL with dysplasia (34.15%), to the significantly highest,
(59.67%) in OSCC. In addition, cells with nuclear staining alone, cytoplasmic staining
alone and cells with nuclear plus cytoplasmic staining were significantly higher in
OSCC compared to those of normal mucosa, OL with and without dysplasia.
Conclusions: LMP-1 was overexpressed in OSCC. Our analysis on subcellular
localization of LMP-1 in OSCC revealed prominent distinguished pattern, cytoplasmic
distribution. Further studies in cell lines and animals are required to clarify the
association between this EBV-encoded proteins and oral carcinogenesis.

Keywords: Epstein-Barr virus latent membrane protein-1 Oral squamous cell
carcinoma Oral leukoplakia

Full article in BMC Oral Health. 2019; 19(1):142; doi: 10.1186/512903-019-0832-3.
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Silk sericin as a bio-initiator for grafting from synthesis
of polylactide via ring-opening polymerization
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In this study, a new graft copolymer (SS-g-PLA) was constructed by combining sericin
and polylactide (PLA) via ring-opening polymerization (ROP) having Sn(Oct)z as a
catalyst. In this synthetic strategy based on the grafting from concept, sericin molecule
acts as a bio-initiator where its hydroxyl groups existing in serine units. The effects of
polymerization parameters, including reaction temperature, the concentration of
catalyst and sericin, on the copolymer structure and properties were investigated. XPS
spectra of S5-¢g-PLA copolymer showed C1S and N1S signals clearly and differed form
that of the neat PLA. 2D HMBC NMR spectra showed correlation assigned to the
carbon atom of PLA polymer chains and hydrogen atom in hydroxyl group of serine.
Molecular weight of the graft copolymer by GPC was in range of 4000-5600 g mol-1.
From soxhlet extraction, the results showed that PLA content in the graft copolymer
molecules increased with increasing sericin content. The weight ratio of PLA to sericin
in the SS-¢g-PLA5, SS-g-PLA10 and SS-¢g-PLA15 graft copolymers were 0.6:1, 1.4:1 and
2.1:1, respectively. By nitrogen analyzer, % protein increased significantly with
increasing sericin content. Thermal analysis showed that the graft copolymer
presented a single glass-transition temperature (Tg) belonging to PLA. This Ty
decreased with increasing sericin content. The thermal degradation temperature (T4)
of S5-g-PLA copolymer decreased to about 60 °C. Furthermore, SS-¢-PLA is expected
to utilize in biomedical applications.

Abstract of an article in European Polymer Journal. 2019;121: 109265, doi.org/10.1016/
j.eurpolymj.2019.109265
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Structure, dissolution, and plant uptake
of ferrous/zinc phosphates
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Development of slow release fertilizers by tuning dissolution kinetics can reduce the
environmental impact of (micro) nutrients added to crops. Mixed metal compounds
may have different dissolution kinetics and plant uptake than single metal compounds.
In this study, mixed Fe(Il) / Zn(II) phosphates (0-100at% Zn) were prepared by
aqueous precipitation and their structural characteristics and dissolution kinetics in
a sand column were measured as model for divalent metal and phosphate release in
soil. Three minerals were identified, namely vivianite (Fe3(POs)2 8H20) at 0-20 at% Zn,
phosphophyllite (ZnxFe(POs)2 4H20) at 20-79 at% Zn, and hopeite (Zn3(POs)2 4H20)
at79-100 at% Zn. The Fe-rich materials had high SSA of 42-64 m? g~1, which decreased
to <4m? glfor >79at% Zn. The Fe K-edge and Zn K-edge XANES spectroscopy
measurements show that the samples had comparable local structure and contained
13-72% of Fe as Fe(Ill) due to partial oxidation. In the sand column, Zn(II) and Fe(II)
phosphates dissolved near-congruently at steady state (>7h), whereas mixed
Fe(Il) / Zn(Il) phosphates showed preferential release of Zn over P and Fe, likely due
to reprecipitation of Fe. Pot experiments demonstrate that Zn from Fe(II) / Zn(II)
phosphates is absorbed by bird's eye chili plants (C. Annuum), in agreement with the
preferential dissolution of Zn(II). These results may provide insight into the
dissolution of other divalent metals, which not only aids in the growth of plants and
resulting foodstuff but ultimately leads to reductions in environmental contamination.

Abstract of an article in Chemosphere. 2019; 223: 310-318; doi.org/10.1016/j.chemosphere.2019.
02.024
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Synthesis of hydrophilic silica nanoparticle and
its application as self-cleaning coating for solar cell panels
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In past decades, nanotechnology has attracted much attention among researchers and
industries due to its high potential of adding significant values to the original
materials. Thin film coating with nanomaterial can provide new properties and
enhance performances of pristine surfaces for certain applications. In this research,
we investigated the development of superhydrophilic self-cleaning coatings for solar
panels using colloidal silica nanoparticles. The coatings consist of colloidal silica
nanoparticles with the average size of 30 nm, sodium dihydrogen phosphate and
boric acid under various formulations. The coatings can be applied by simple painting
or fine spraying. The light transmittance of the coated samples was characterized by
UV-visible spectrophotometer. The water contact angle (WCA) was measured by a
contact angle instrument. It was observed that the optimum weight ratio of silica
nanoparticles : sodium dihydrogen phosphate : boric acid was 22:1:1 with contact
angle of 1.83° and transmittance of 65%.

Full article in IOP Conf Series: Materials Science and Engineering. 2019; 652:012039; doi: 10.1088/
1757-899X/652/1/012039

UNARYBNAIIUANUN LLINTAITIVINTUILIAVDIS1VTURARAL AAALNTA d1TnINeda@ns S1vUAngann



bo&

SR

Marine toxins and nephrotoxicity: Mechanism of injury
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Marine toxins are known among several causes of toxin induced renal injury.
Enzymatic mechanism by phospholipase A: is responsible for acute kidney injury
(AKI) in sea snake envenoming without any change in cardiac output and systemic
vascular resistance. Cnidarian toxins form pores in the cell membrane with Ca influx
storm resulting in cell death. Among plankton toxins domoic acid, palytoxin and
maitotoxin cause renal injury by ion transport into the cell through ion channels
resulting in renal cell swelling and lysis. Okadaic acid, calyculin A, microcystin LR
and nodularin cause AKI by serine threonine phosphatase inhibition and
hyperphosphorylation with increased activity of Ca?*/calmodulin - dependent
protein kinase II, increased cytosolic Ca?*, reactive oxygen species, caspase and P53.
Renal injury by planktons is mostly subclinical and requires sensitive biomarker for
diagnosis. In this respect repeated consumption of plankton toxin contaminated
seafood is a risk of developing chronic renal disease. The subject deserves more
clinical study and scientific attention.

Full article in Toxicon. 2019;161:44-49; doi: 10.1016/].toxicon.2019.02.012.
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The probability of a sequential Plasmodium vivax
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Background: Adding 8-aminoquinoline to the treatment of falciparum, in addition to
vivax malaria, in locations where infections with both species are prevalent could
prevent vivax reactivation. The potential risk of haemolysis under a universal radical
cure policy using 8-aminoquinoline needs to be weighed against the benefit of
preventing repeated vivax episodes. Estimating the frequency of sequential
Plasmodium vivax infections following either falciparum or vivax malaria episodes is
needed for such an assessment.

Methods: Quarterly surveillance data collected during a mass drug administration
trial in the Greater Mekong Subregion in 2013-17 was used to estimate the probability
of asymptomatic sequential infections by the same and different Plasmodium species.
Asymptomatic Plasmodium infections were detected by high-volume ultrasensitive
qPCR. Quarterly surveys of asymptomatic Plasmodium prevalence were used to
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estimate the probability of a P. vivax infection following Plasmodium falciparum and
P. vivax infections.

Results: 16,959 valid sequential paired test results were available for analysis. Of
these, 534 (3%) had an initial P. falciparum monoinfection, 1169 (7%) a P. vivax
monoinfection, 217 (1%) had mixed (P. Falciparum + P. vivax) infections, and 15,039
(89%) had no Plasmodium detected in the initial survey. Participants who had no
evidence of a Plasmodium infection had a 4% probability to be found infected with
P. vivax during the subsequent survey. Following an asymptomatic P. falciparum
monoinfection participants had a 9% probability of having a subsequent P. vivax
infection (RR 2.4; 95% CI 1.8 to 3.2). Following an asymptomatic P. vivax
monoinfection, the participants had a 45% probability of having a subsequent P. vivax
infection. The radical cure of 12 asymptomatic P. falciparum monoinfections would
have prevented one subsequent P. vivax infection, whereas treatment of 2 P. vivax
monoinfections may suffice to prevent one P. vivax relapse.

Conclusion: Universal radical cure could play a role in the elimination of vivax
malaria. The decision whether to implement universal radical cure for P. falciparum as
well as for P. vivax depends on the prevalence of P. falciparum and P. vivax infections,
the prevalence and severity of G6PD deficiency in the population and the feasibility
to administer 8-aminoquinoline regimens safely.

Full article in Malar ]. 2019;18(1):449; doi.org/10.1186/512936-019-3087-1
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Estimates of Plasmodium falciparum migration may inform strategies for malaria
elimination. Here we elucidate fine-scale parasite population structure and infer
recent migration across Southeast Asia using identity-by-descent (IBD) approaches
based on genome-wide single nucleotide polymorphisms called in 1722 samples from
54 districts. IBD estimates are consistent with isolation-by-distance. We observe
greater sharing of larger IBD segments between artemisinin-resistant parasites versus
sensitive parasites, which is consistent with the recent spread of drug resistance. Our
IBD analyses reveal actionable patterns, including isolated parasite populations,
which may be prioritized for malaria elimination, as well as asymmetrical migration
identifying potential sources and sinks of migrating parasites.

Full article in Nat Commun. 2019;10:2665; doi.org/10.1038/541467-019-10121-3

°

UNARYBNANURNUNIUINTATIVINTUIUI VIRV UNRLELAAFUNTN dninInendians snaludfingant



beo

SIIRGIUAM

Evolution and expansion of multidrug-resistant malaria
in southeast Asia: a genomic epidemiology study

William L Hamilton?, Roberto Amato?, Rob W van der Pluijm3, Christopher G Jacob?,
Huynh Hong Quang®, Nguyen Thanh Thuy-Nhien®, Tran Tinh Hien®, Bouasy
Hongvanthong’, Keobouphaphone Chindavongsa’, Mayfong Mayxay?®, Rekol Huy?,
Rithea Leang®, Cheah Huch?®, Lek Dysoley®, Chanaki Amaratunga'®, Seila Suon®,
Rick M Fairhurst'®, Rupam Tripura®, Thomas J Peto3, Yok Sovann'!, Podjanee
Jittamala'?, Borimas Hanboonkunupakarn'2, Sasithon Pukrittayakamee'3, Nguyen
Hoang Chau®, Mallika Imwong'4, Mehul Dhorda’, Ranitha Vongpromek'é, Xin Hui S
Chan?, Richard J Maude'’, Richard D Pearson?, T Nguyen*, Kirk Rockett'8, Eleanor
Drury#, Sénia Gongalves*, Nicholas J White3, Nicholas P Day?, Dominic P
Kwiatkowski'?, Arjen M Dondorp?® and Olivo Miotto?®

! Wellcome Sanger Institute, Hinxton, UK; Cambridge University Hospitals NHS Foundation Trust, Cambridge,
UK

2 Wellcome Sanger Institute, Hinxton, UK; MRC Centre for Genomics and Global Health, Big Data Institute,
University of Oxford, Oxford, UK

3 Mahidol-Oxford Tropical Medicine Research Unit, Mahidol University, Bangkok, Thailand; Centre for Tropical
Medicine and Global Health, Nuffield Department of Medicine, University of Oxford, Oxford, UK

4 Wellcome Sanger Institute, Hinxton, UK

5 Institute of Malariology, Parasitology and Entomology, Quy Nhon, Vietnam

6 Oxford University Clinical Research Unit, Ho Chi Minh City, Vietnam

7 Centre of Malariology, Parasitology, and Entomology, Vientiane, Laos

8 Institute of Research and Education Development, University of Health Sciences, Vientiane, Laos; Lao-Oxford-
Mahosot Hospital Wellcome Trust Research Unit (LOMWRU), Vientiane, Laos

9 National Center for Parasitology, Entomology, and Malaria Control, Phnom Penh, Cambodia.

0 aboratory of Malaria and Vector Research, National Institute of Allergy and Infectious Diseases, National
Institutes of Health, Rockville, MD, USA

" Provincial Health Department, Pailin, Cambodia

2Faculty of Tropical Medicine, Mahidol University, Bangkok, Thailand

SFaculty of Tropical Medicine, Mahidol University, Bangkok, Thailand; The Royal Society of Thailand, Bangkok,
Thailand

"4Mahidol-Oxford Tropical Medicine Research Unit, Mahidol University, Bangkok, Thailand; Faculty of Tropical
Medicine, Mahidol University, Bangkok, Thailand

Mahidol-Oxford Tropical Medicine Research Unit, Mahidol University, Bangkok, Thailand; Centre for Tropical
Medicine and Global Health, Nuffield Department of Medicine, University of Oxford, Oxford, UK; Worldwide
Antimalarial Resistance Network (WWARN), Asia Regional Centre, Bangkok, Thailand

6Mahidol-Oxford Tropical Medicine Research Unit, Mahidol University, Bangkok, Thailand; Worldwide
Antimalarial Resistance Network (WWARN), Asia Regional Centre, Bangkok, Thailand

7 Mahidol-Oxford Tropical Medicine Research Unit, Mahidol University, Bangkok, Thailand; Centre for Tropical
Medicine and Global Health, Nuffield Department of Medicine, University of Oxford, Oxford, UK; Harvard TH
Chan School of Public Health, Harvard University, Boston, MA, USA

8Wellcome Sanger Institute, Hinxton, UK; Wellcome Centre for Human Genetics, University of Oxford, Oxford,
UK

Wellcome Sanger Institute, Hinxton, UK; MRC Centre for Genomics and Global Health, Big Data Institute,
University of Oxford, Oxford, UK

20Wellcome Sanger Institute, Hinxton, UK; MRC Centre for Genomics and Global Health, Big Data Institute,
University of Oxford, Oxford, UK; Mahidol-Oxford Tropical Medicine Research Unit, Mahidol University,
Bangkok, Thailand; Centre for Tropical Medicine and Global Health, Nuffield Department of Medicine,
University of Oxford, Oxford, UK

o

UNARYBNAIIUANUN LLINTAITIVINTUILIAVDIS1VTURARAL AAALNTA d1TnINeda@ns S1vUAngann



beo

SR

Background A multidrug-resistant co-lineage of Plasmodium falciparum malaria,
named KEL1/PLA1, spread across Cambodia in 2008-13, causing high rates of
treatment failure with the frontline combination therapy dihydroartemisinin-
piperaquine. Here, we report on the evolution and spread of KEL1/PLA1l in
subsequent years.

Methods For this genomic epidemiology study, we analysed whole genome
sequencing data from P falciparum clinical samples collected from patients with
malaria between 2007 and 2018 from Cambodia, Laos, northeastern Thailand, and
Vietnam, through the MalariaGEN P falciparum Community Project. Previously
unpublished samples were provided by two large-scale multisite projects: the
Tracking Artemisinin Resistance Collaboration II (TRAC2) and the Genetic
Reconnaissance in the Greater Mekong Subregion (GenRe-Mekong) project. By
investigating genome-wide relatedness between parasites, we inferred patterns of
shared ancestry in the KEL1/PLA1 population.

Findings We analysed 1673 whole genome sequences that passed quality filters, and
determined KEL1/PLA1 status in 1615. Before 2009, KEL1/PLA1 was only found in
western Cambodia; by 2016-17 its prevalence had risen to higher than 50% in all of
the surveyed countries except for Laos. In northeastern Thailand and Vietnam,
KEL1/PLA1 exceeded 80% of the most recent P falciparum parasites. KEL1/PLA1
parasites maintained high genetic relatedness and low diversity, reflecting a recent
common origin. Several subgroups of highly related parasites have recently emerged
within this co-lineage, with diverse geographical distributions. The three largest of
these subgroups (n=84, n=79, and n=47) mostly emerged since 2016 and were all
present in Cambodia, Laos, and Vietnam. These expanding subgroups carried new
mutations in the crt gene, which arose on a specific genetic background comprising
multiple genomic regions. Four newly emerging crt mutations were rare in the early
period and became more prevalent by 2016-17 (Thr93Ser, rising to 19-8%; His97Tyr to
11-2%; Phel45lle to 5-5%; and 11e218Phe to 11-1%).

Interpretation After emerging and circulating for several years within Cambodia, the
P falciparum KEL1/PLA1 co-lineage diversified into multiple subgroups and acquired
new genetic features, including novel crt mutations. These subgroups have rapidly
spread into neighbouring countries, suggesting enhanced fitness. These findings
highlight the urgent need for elimination of this increasingly drug-resistant parasite
co-lineage, and the importance of genetic surveillance in accelerating malaria
elimination efforts.

Full article in Lancet Infect Dis. 2019;19(9):943-951; doi.org/10.1016/51473-3099(19)30392-5
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Background The emergence and spread of resistance in Plasmodium falciparum malaria
to artemisinin combination therapies in the Greater Mekong subregion poses
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a major threat to malaria control and elimination. The current study is part of a multi-
country, open-label, randomised clinical trial (TRACII, 2015-18) evaluating the
efficacy, safety, and tolerability of triple artemisinin combination therapies. A very
high rate of treatment failure after treatment with dihydroartemisinin-piperaquine
was observed in Thailand, Cambodia, and Vietnam. The immediate public health
importance of our findings prompted us to report the efficacy data on
dihydroartemisinin-piperaquine and its determinants ahead of the results of the
overall trial, which will be published later this year.

Methods Patients aged between 2 and 65 years presenting with uncomplicated
P. falciparum or mixed species malaria at seven sites in Thailand, Cambodia, and
Vietnam were randomly assigned to receive dihydroartemisinin-piperaquine with or
without mefloquine, as part of the TRACII trial. The primary outcome was the PCR-
corrected efficacy at day 42. Next-generation sequencing was used to assess the
prevalence of molecular markers associated with artemisinin resistance (kelch13
mutations, in particular Cys580Tyr) and piperaquine resistance (plasmepsin-2 and
plasmepsin-3 amplifications and crt mutations). This study is registered with
ClinicalTrials.gov, number NCT02453308.

Findings Between Sept 28, 2015, and Jan 18, 2018, 539 patients with acute P. falciparum
malaria were screened for eligibility, 292 were enrolled, and 140 received
dihydroartemisinin-piperaquine. The overall Kaplan-Meier estimate of PCR-
corrected efficacy of dihydroartemisinin-piperaquine at day 42 was 50.0% (95% CI
41.1-58.3). PCR-corrected efficacies for individual sites were 12.7% (2.2-33.0) in
northeastern Thailand, 38.2% (15.9-60.5) in western Cambodia, 73.4% (57.0-84.3) in
Ratanakiri (northeastern Cambodia), and 47.1% (33.5-59.6) in Binh Phuoc
(southwestern Vietnam). Treatment failure was associated independently with
plasmepsin2/3 amplification status and four mutations in the crt gene (Thr93Ser,
His97Tyr, Phel45lle, and Ile218Phe). Compared with the results of our previous
TRACI trial in 2011-13, the prevalence of molecular markers of artemisinin resistance
(kelch13 Cys580Tyr mutations) and piperaquine resistance (plasmepsin2/3 amplifications
and crt mutations) has increased substantially in the Greater Mekong subregion in the
past decade.

Interpretation Dihydroartemisinin-piperaquine is not treating malaria effectively
across the eastern Greater Mekong subregion. A highly drug-resistant P. falciparum co-
lineage is evolving, acquiring new resistance mechanisms, and spreading. Accelerated
elimination of P. falciparum malaria in this region is needed urgently, to prevent
further spread and avoid a potential global health emergency.

Full article in Lancet Infect Dis. 2019;19:952-961; doi.org/10.1016/51473-3099(19)30391-3
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Background. Antibodies to the blood stages of malaria parasites enhance parasite
clearance and antimalarial efficacy. The antibody subclass and functions that
contribute to parasite clearance during antimalarial treatment and their relationship
to malaria transmission intensity have not been characterized.
Methods. Levels of immunoglobulin G (IgG) subclasses and Clq fixation in response
to Plasmodium falciparum merozoite antigens (erythrocyte-binding antigen [EBA]
175RIII-V, merozoite surface protein 2 [MSP-2], and MSP-142) and opsonic
phagocytosis of merozoites were measured in a multinational trial assessing the
efficacy of artesunate therapy across 11 Southeast Asian sites. Regression analyses
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assessed the effects of antibody seropositivity on the parasite clearance half-life (PCu),
having a PCy, of <5 hours, and having parasitemia 3 days after treatment.

Results. IgG3, followed by IgGl, was the predominant IgG subclass detected
(seroprevalence range, 5%-35% for IgG1 and 27%-41% for 1gG3), varied across study
sites, and was lowest in study sites with the lowest transmission intensity and slowest
mean PC,. IgG3, Clq fixation, and opsonic-phagocytosis seropositivity were
associated with a faster PCy, (range of the mean reduction in PC, 0.47-1.16 hours; P
range, .001-.03) and a reduced odds of having a PCy of <5 hours and having
parasitemia 3 days after treatment.

Conclusions. The prevalence of IgG3, complement-fixing antibodies, and mero-zoite
phagocytosis vary according to transmission intensity, are associated with faster
parasite clearance, and may be sensitive surrogates of an augmented clearance capacity
of infected erythrocytes. Determining the functional immune mechanisms associated
with parasite clearance will improve characterization of artemisinin resistance.

Full article in | Infect Dis. 2019,;220:1178-1187; doi.org/10.1093/infdis/jiz247
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Background. Plasmodium vivax is the main cause of malaria in Nepal. Relapse patterns
have not been characterized previously.

Methods. Patients with P. vivax malaria were randomized to receive chloroquine (CQ;
25 mg base/kg given over 3 days) alone or together with primaquine (PQ; 0.25 mg
base/kg/day for 14 days) and followed intensively for 1 month, then at 1- to 2-month
intervals for 1 year. Parasite isolates were genotyped.

Results. One hundred and one (49%) patients received CQ and 105 (51%) received CQ
+ PQ. In the CQ + PQ arm, there were 3 (4.1%) recurrences in the 73 patients who
completed 1 year of follow-up compared with 22 of 78 (28.2%) in the CQ-only arm
(risk ratio, 0.146 [95% confidence interval, .046-.467]; P < .0001). Microsatellite
genotyping showed relatively high P. vivax genetic diversity (mean heterozygosity,
0.843 [range 0.570-0.989] with low multiplicity of infection (mean, 1.05) reflecting a
low transmission preelimination setting. Of the 12 genetically homologous relapses, 5
(42%) occurred in a cluster after 9 months, indicating long latency.

Conclusions. Although there may be emerging CQ resistance, the combination of CQ
and the standard-dose 14-day PQ regimen is highly efficacious in providing radical
cure of short- and long latency P. vivax malaria in Nepal.

Full article in | Infect Dis. 2019;220:448-456; doi.org/10.1093/infdis/jiz126
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The emergence and spread of multidrug-resistant Plasmodium falciparum in the Greater
Mekong Subregion (GMS) threatens global malaria elimination efforts. Mass drug
administration (MDA), the presumptive antimalarial treatment of an entire population
to clear the subclinical parasite reservoir, is a strategy to accelerate malaria
elimination. We report a cluster randomised trial to assess the effectiveness of
dihydro-artemisinin-piperaquine (DP) MDA in reducing falciparum malaria incidence
and prevalence in 16 remote village populations in Myanmar, Vietnam, Cambodia,
and the Lao People’s Democratic Republic, where artemisinin resistance is prevalent.

Full article in PLoS Med. 2019;16:¢1002745; doi.org/10.1371/journal.pmed.1002745
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Background: Plasmodium falciparum infections with slow parasite clearance following
artemisinin-based therapies are widespread in the Greater Mekong Subregion.
A molecular marker of the slow clearance phenotype has been identified: single
genetic changes within the propeller region of the Kelchl3 protein (pfk13;
Pf3D7_1343700). Global searches have identified almost 200 different non-
synonymous mutant pfk13 genotypes. Most mutations occur at low prevalence and
have uncertain functional significance. To characterize the impact of different pfk13
mutations on parasite clearance, we conducted an individual patient data meta-
analysis of the associations between parasite clearance half-life (PCi/2) and pfk13
genotype based on a large set of individual patient records from Asia and Africa.

Methods: A systematic literature review following the PRISMA protocol was
conducted to identify studies published between 2000 and 2017 which included
frequent parasite counts and pfk13 genotyping. Four databases (Ovid Medline,
PubMed, Ovid Embase, and Web of Science Core Collection) were searched. Eighteen
studies (15 from Asia, 2 from Africa, and one multicenter study with sites on both
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continents) met inclusion criteria and were shared. Associations between the
log transformed PCy/2 values and pfk13 genotype were assessed using multivariable
regression models with random effects for study site.

Results: Both the pfk13 genotypes and the PCi/> were available from 3250 (95%)
patients (n = 3012 from Asia (93%), n = 238 from Africa (7%)). Among Asian isolates,
all pfk13 propeller region mutant alleles observed in five or more specific isolates were
associated with a 1.5- to 2.7-fold longer geometric mean PCi/2 compared to the PCy,2
of wild type isolates (all p < 0.002). In addition, mutant allele E252Q located in the
P. falciparum region of pfk13 was associated with 1.5-fold (95%CI 1.4-1.6) longer PCi /2.
None of the isolates from four countries in Africa showed a significant difference
between the PCi/2 of parasites with or without pfk13 propeller region mutations.
Previously, the association of six pfk13 propeller mutant alleles with delayed parasite
clearance had been confirmed. This analysis demonstrates that 15 additional pfk13
alleles are associated strongly with the slow-clearing phenotype in Southeast Asia.
Conclusion: Pooled analysis associated 20 pfk13 propeller region mutant alleles with
the slow clearance phenotype, including 15 mutations not confirmed previously.

Full article in BMC Med. 2019;17:1; doi.org/10.1186/512916-018-1207-3
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Sequential open-label study of the safety, tolerability, and
pharmacokinetic interactions between dihydroartemisinin-
piperaquine and mefloquine in healthy Thai adults
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Artemisinin-based combination therapies (ACTs) have contributed substantially to
the global decline in Plasmodium falciparum morbidity and mortality, but resistance to
artemisinins and their partner drugs is increasing in Southeast Asia, threatening
malaria control. New antimalarial compounds will not be generally available soon.
Combining three existing antimalarials in the form of triple ACTs, including
dihydroartemisinin (DHA)-piperaquine + mefloquine, is a potential treatment option
for multidrug-resistant Plasmodium falciparum malaria. In a sequential open-label
study, healthy Thai volunteers were treated with DHA-piperaquine (120 to 960 mg),
mefloquine (500 mg), and DHA-piperaquine + mefloquine (120 to 960 mg + 500 mg),
and serial symptom questionnaires, biochemistry, full blood counts, pharmacokinetic
profiles, and electrocardiographic measurements were performed. Fifteen healthy
subjects were enrolled. There was no difference in the incidence or severity of adverse
events between the three treatment arms. The slight prolongation in QTc (QT interval
corrected for heart rate) associated with DHA-piperaquine administration did not
increase after administration of DHA-piperaquine + mefloquine. The addition of
mefloquine had no significant effect on the pharmacokinetic properties of
piperaquine. However, coadministration of mefloquine significantly reduced the
exposures to dihydroartemisinin for area under the concentration-time curve (-22.6%;
90% confidence interval [CI], =33.1, =10.4; P = 0.0039) and maximum concentration of
drug in serum (-29.0%; 90% CI, —40.6, —-15.1; P = 0.0079). Mefloquine can be added
safely to dihydroartemisinin-piperaquine in malaria treatment. (This study has been
registered at ClinicalTrials.gov under identifier NCT02324738.)

Full article in Antimicrob Agents Chemother. 2019;63(8):e00060-19; doi.org/10.1128/AAC.00060-19

UNARYBNAIIUANUN LLINTAITIVINTUILIAVDIS1VTURARAL AAALNTA d1TnINeda@ns S1vUAngann



o

SR

Asbestos bodies burden in the autopsy lung tissue
from general Thai population
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Background: Chrysotile asbestos has been used in Thailand for over 30 years mainly
in asbestos-cement wall and roof tiles. In non-exposed subject, asbestos fiber can
contaminate in ambient indoor and outdoor environments.

Objective: The aim of the present study is to evaluate the current prevalence and
volume of AB load in general Thai population.

Methods: Lung tissues were obtained from 200 autopsy cases. Asbestos Bodies (AB)
were identified with light microscopy using the tissue digestion and membrane
tiltration method. Results are reported as AB/g wet lung tissue.

Results: AB was identified in 97 (48.5%) out of 200 cases. The AB level ranged from
0.19-14.4 AB/g wet lung. Most of the positive cases (99%) have less than 10 AB/g wet
lung. Only one case exhibited a high value at 14.4 AB/g wet lung. Age, gender,
occupation and hometown were found to have no effect on AB burden in autopsy
lung tissue from this study.

Conclusion: The prevalence of AB in autopsy lung tissue from general Thai population
is 48.5% and the AB level ranges from 0-14.4 AB/g wet lung in consistent with non-
occupational asbestos exposure level regarding several reference reports.

Full article in The Open Resp Med ] (TORM]). 2019;13:5-10; doi: 10.2174/1874306401913010005
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Tobacco harm reduction

Somchai Bovornkitti-2

" Department of Medicine
2 The Academy of Science, The Royal Society of Thailand, Bangkok, Thailand

Cigarette smoke contain approximately 250 different chemicals known to be harmful
to human health. Thousands of harmful chemical substances produce by the
combustion of tobacco. The health impacts such as cancer and chronic lung disease
are not only associated with smokers but also people who are exposed to secondhand
smoke. Tobacco Harm Reduction is a concept to minimize the impacts of tobacco on
the individual and on society at large. A key component of this strategy is using
alternative source of nicotine as a substitute to tobacco cigarettes. Electronic cigarette
and heated tobacco are alternatives that might have potential in reduce harm from
smokes. This paper elaborates on available research associated with electronic
cigarette and heated tobacco with harm reduction and risk perspective.

Full article in Trends Telemed E-Health. 2019;1(5). TTEH.000522.2019
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edible chitosan films via addition of gelatin and CO-
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Glycerol, gelatin and CO; were used to prepare chitosan-based packaging films with
improved mechanical properties and seal strength. Nuclear magnetic resonance
spectroscopy, X-ray diffraction analysis, Fourier transform infrared spectroscopy and
dynamic mechanical analysis were conducted; the results were used to explain the
mechanical and sealing properties data. Film color was also measured. Combined
addition of glycerol and use of COz to treat the film-forming solution led to decreased
film crystallinity and glass transition temperature, resulting in improved film
mechanical properties. Addition of glycerol and gelatin resulted in enhanced
molecular interactions between chitosan-gelatin and improved sealability of the films.
Films with the best mechanical and sealing properties were obtained from a solution
with 25% (w/w) glycerol and treated with CO; and from that with 25% (w/w)
glycerol and 10% (w/v) gelatin, respectively. Films with addition of both glycerol and
gelatin exhibited lower lightness, but higher yellowness than the commercial stretch
film.

Full article in Int | Biol Macromol. 2019;131:589-600; doi.org/10.1016/].ijbiomac.2019.03.067
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Effect of filling ratio and tilt angle on the performance
of a mini-loop thermosyphon
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The thermal behavior of a compact mini-loop thermosyphon is experimentally
studied at different filling ratios (20%, 30%, 40%, 50%, and 70%) and tilt angles (0 deg,
30 deg, 45 deg, 60 deg, and 90 deg) for the heat loads of 20-300 W using distilled water
as the heat pipe fluid. The presence of microfins at the evaporator results in an average
decrease of 37.4% and 15.3% in thermal resistance and evaporator wall temperature,
respectively, compared with the evaporator with a plain surface. Both filling ratio (FR)
and tilt angle influence the heat transfer performance significantly, and the best
performance of the mini-loop thermosyphon is obtained at their optimum values. The
thermal resistance and thermal efficiency values lie in the ranges of 0.73-0.076 K/W
and 65-88.3% for different filling ratios and tilt angles. Similarly, evaporator heat
transfer coefficient and evaporator wall temperature show significant variation with
changes in filling ratio and tilt angle. A combination of the optimum filling ratio and
tilt angle shows a lowest thermal resistance of 0.076 K/W and a highest evaporator
wall temperature of 68.6 °C, which are obtained at 300 W. The experimental results
recommend the use of mini-loop thermosyphon at an optimum filling ratio for
electronics cooling applications, which have a heat dissipation of 20-300 W.

Full article in | Therm Sci Eng Appl. 2019;11:061013; doi.org/10.1115/1.4043464
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The heat transfer and pressure drop characteristics of R-134a during evaporation in
smooth and dimpled tubes are experimentally examined. All test sections used in this
study are double-tube heat exchangers, where the hot water in an annulus transfers
its heat to R-134a in the inner tube. The experiments are conducted in a mass flux
range of 300-500kg/m?s, heat flux range of 20-30kW/m?, and evaporating
temperature range of 7-13 °C. Smooth and dimpled tubes with a length of 1500 mm
and an inner diameter of 8.1 mm are tested. The results indicate that the tube with
protrusions enhance the heat transfer up to 70% along with a pressure drop increase
up to 587% over the smooth tube. The effects of relevant parameters on heat transfer
and pressure drop are explored. In this experiment, the heat transfer enhancement
factor falls in the range of 1.26-1.7, while the pressure drop penalty factor fluctuates
between 3.78 and 6.87. In addition, the efficiency index is applied to estimate the
performance of dimpled tube. It is found that all efficiency index values are in the
range of 0.18-0.42.

Full article in. Int | Heat Mass Transf. 2019;144:118688; doi.org/10.1016/].ijheatmasstransfer.2019.
118688
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Mesoporous graphene adsorbents for the removal
of toluene and xylene at various concentrations
and its reusability
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As novel technologies have been developed, emissions of gases of volatile organic
compounds (VOCs) have increased. These affect human health and are destructive to
the environment, contributing to global warming. Hence, regulations on the use of
volatile organic compounds have been strengthened. Therefore, powerful adsorbents
are required for volatile organic compounds gases. In this study, we used graphene
powder with a mesoporous structure to adsorb aromatic compounds such as toluene
and xylene at various concentrations (30, 50, 100 ppm). The configuration and
chemical composition of the adsorbents were characterized using scanning electron
microscopy (SEM), N2 adsorption-desorption isotherm measurements, and X-ray
photoelectron spectroscopy (XPS). The adsorption test was carried out using a
polypropylene filter, which contained the adsorbents (0.25g), with analysis
performed using a gas detector. Compared to graphite oxide (GO) powder, the
specific surface area of thermally expanded graphene powder (TEGP800) increased
significantly, to 542 m? g1, and its chemical properties transformed from polar to non-
polar. Thermally expanded graphene powder exhibits high adsorption efficiency for
toluene (92.7-98.3%) and xylene (96.7-98%) and its reusability is remarkable, being at
least 91%.

Full article in Sci Rep. 2019;9:10922; doi.org/10.1038/541598-019-47100-z
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In this study, we aimed to develop a method for modifying SUS304 with micro/
nanoscale holes using an electrical etching technique, and evaluated its impact on the
anti-fouling performance of chevron plate heat exchangers. The modified SUS304
specimen exhibited hydrophobic wetting characteristics; however, water droplets
stuck to the wall under inclined orientations at angles of 30° and 60°. We coated the
modified SUS304 specimen with polymer (polymethyl methacrylate; PMMA) and
hexagonal boron nitride (BN) particles to realize the hydrophobic and
superhydrophobic wetting characteristics. To evaluate the anti-fouling performance
of the heat exchanger, we carried out fouling acceleration experiments in a 2000 ppm
CaCOs solution for 2 h. The anti-fouling performance was determined by measuring
the overall heat transfer coefficients during fouling acceleration experiments. As the
operation time increased, the CaCOs particles were deposited on the surface of the
heat exchanger, the overall heat transfer coefficient decreased, and the fouling factor
ultimately increased. Out of bare, modified, PMMA- and BN-coated heat exchangers,
the PMMA-coated heat exchanger exhibited the strongest anti-fouling performance,
with the lowest increment in the fouling factor. Based on analysis of the contact angle
hysteresis (CAH) in each case, we suggest that CaCO3 particles in solution would be
deposited better in the case of the highest CAH. This is possible in cases without the
triple contact line, and is caused by filling the polymer into micro/nano holes on the
modified surface.

Full article in Int | Heat Mass Transf. 2019;144:118634; doi.org/10.1016/j.ijheatmasstransfer.2019.
118634
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The role of surface modification technology in augmenting condensation heat transfer
from surfaces had been recently of significant interest due its application in various
industrial systems. In this work, steam condensation test was conducted to estimate
the heat transfer characteristics of bare vertical copper tube, helically grooved vertical
copper tube with and without coating. The pitch helical grooves were varied by
3.17 mm, 4.35 mm, 6.35 mm each with depth 0.4 mm and the bare, grooved copper
tube coated with chlorotriethylsilane of thickness 150 pm. Experiments were
conducted by varying the degree of sub-cooling from 3.8 °C<AT <28.5°C. Results
showed that helically grooved copper tube outperformed bare copper tube for the
range of sub-cooling. Among the grooved copper tubes, tube with pitch of 6.35 mm
showed an enhancement in condensation heat transfer coefficient up to 37.1%
compared to the bare copper tube at a degree of sub-cooling AT =28 °C. Furthermore,
coating the grooved copper tube of pitch 6.35 mm chlorotriethylsilane reported a heat
transfer improvement of 67.7% at a degree of sub-cooling AT = 28 °C compared to bare
copper. However at low degree of sub-cooling (AT <17 °C) even though similar trend
was observed it cannot be quantified due to the large experimental uncertainties.

Full article in Int Commun Heat Mass Transf. 2019;108:104312; doi.org/10.1016/
j.icheatmasstransfer.2019.104312
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The most crucial step towards conducting experimental studies on thermophysical
properties and heat transfer of nanofluids is, undoubtedly, the preparation step. It is
known that good dispersion of nanoparticles into the base fluids leads to having long-
time stable nanofluids, which result in having higher thermal conductivity
enhancement and lower viscosity increase. Ultrasonic treatment is one of the most
effective techniques to break down the large clusters of nanoparticles into the smaller
clusters or even individual nanoparticles. The present review aims to summarize the
recently published literature on the effects of various ultrasonication parameters on
stability and thermal properties of various nanofluids. The most common methods to
characterize the dispersion quality and stability of the nanofluids have been presented
and discussed. It is found that increasing the ultrasonication time and power results
in having more dispersed and stable nanofluids. Moreover, increasing the
ultrasonication time and power leads to having higher thermal conductivity and heat
transfer enhancement, lower viscosity increase, and lower pressure drop. However,
there are some exceptional cases in which increasing the ultrasonication time and
power deteriorated the stability and thermophysical properties of some nanofluids. It
is also found that employing the ultrasonic horn/probe devices are much more
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effective than ultrasonic bath devices; lower ultrasonication time and power leads to
better results.

Full article in Ultrason Sonochem. 2019;58:104701; doi.org/10.1016/j.ultsonch.2019.104701
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In this paper a brief review on application of nanofluids in heat exchangers has been
addressed. One of the barriers to increase the capacity of different industries is the
lack of response of heat devices in higher capacities. In addition, increasing capacity
leads to an increase in pressure drop and this is one of the most important restrictions
on the large industries. Conventional methods of increasing heat transfer greatly
increase the pressure drop, and according to the results of previous studies, using the
special nanofluids, the thermal efficiency of the heat exchanger can be increased
significantly, which is one of the most important thermal devices in the industry.
In this research, firstly a review of nanofluids studies and introduction of nanofluids
is presented, then their simulation methods are investigated, and finally, studies on
the used tubes in the heat exchangers have been investigated, and studies of the plate
heat exchanger, helical heat exchanger, shell and tube heat exchanger, and double-
tube heat exchanger have been examined. The enhancement of thermal and hydraulic
performance of heat exchangers is very important in terms of energy conversion, and
also is important in the economic recovery of systems through savings. This paper
examines previous studies on heat exchangers and using of nanofluids in them. The
purpose of the paper is not only to describe the previous studies, but also to
understand the mechanisms of heat transfer in the field of using nanofluids in heat
exchangers, and also to evaluate and compare different heat transfer techniques.
Finally, it can be concluded that the nanofluids in most cases improve heat transfer,
which reduce the volume of heat exchangers, saving energy, consequently water
consumption and industrial waste.

Full article in Energy Convers Manag. 2019;198:111886; doi.org/10.1016/j.enconman.2019.111886
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One of the primary factors affecting the amount of worldwide energy consumption
and greenhouse gas emissions is cooking. Solar cooking is an appropriate solution
because it is both inexpensive and expandable. To illustrate modern advancements
and the current status of solar cooking technology, this paper presents a review of
recent experimental and analytical socioeconomic studies on solar cookers. The
experimental studies have been divided into three categories based on different solar
cooker structures: (i) box types, (ii) concentrating types, and (iii) panel types. Next,
different designs are investigated according to their direct or indirect heat transfer
modes and optional equipment for latent heat and sensible heat type thermal storage
units. Moreover, reviews of studies concerning social and economic points of view
and analyses of solar cooking technology are included. Different designs and
configurations of solar cookers are compared for their performance, including
economic aspects. Finally, some applicable solutions for current drawbacks are
presented as a pathway for further investigation in solar cooking technology.

Full article in Renew Energy. 2019;140:419-435; doi.org/10.1016/;.renene.2019.03.021
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This study presents the thermal performance of laterally perforated plate-fin heat
sinks (LAP-PFHSs) with different numbers (Np) and diameters (Dp) of circular
perforations. Based on the same plate fin dimension, the available diameter of circular
perforations is limited by their number. The largest diameters of perforation for
Np=14,27 and 75 are 10 mm, 7 mm and 4 mm, respectively. The computational results
of solid fin heat sinks (SFHSs) and LAP-PFHSs are validated with the measured data
and experimental data from the available literature. The comparison results of LAP-
PFHSs give the mean absolute error of about 3.6% and 5.3% for the pressure drop and
thermal resistance, respectively. According to the numerical results, the LAP-PFHS
with Dp =3 mm and N = 75 exhibits the highest heat transfer rate, about 11.6% higher
than that of the SFHS. Finally, the thermal performance factor, which is a
consideration of the Nusselt number and friction factor, is proposed to find the
suitable design parameters. Under the same conditions, the optimized LAP-PFHS
demonstrates 10.6% greater thermal performance and 28% lower volume of heat sink
material than SFHS.

Full article in Int | Heat Mass Transf. 2019;138:293-303; doi.org/10.1016/].ijheatmasstransfer.2019.
04.027
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This article presents new experimental data on the influence of phase shift, air
velocity, heat sink base surface temperature on heat transfer coefficient, and pressure
drop of airflow through sinusoidal wavy plate fin heat sinks (SW-PFHS) and crosscut
sinusoidal wavy plate fin heat sinks (CCSW-PFHS). Sinusoidal wavy plate fins with a
wave length of 18.68 mm, amplitude of 2.0 mm, and phase shift of 0°, 90°, and 180° are
used. For CCSW-PFHS, the sinusoidal wavy plate fin is cut transversely at crests and
troughs with a 2 mm length. The test runs are performed at an air velocity ranging
between 1 and 5m/s and a heat sink base surface temperature of 70 °C, 90 °C, and
110 °C. The results show that the higher phase shift and air velocity lead to the
enhancement of the heat transfer coefficient and pressure drop. Conversely, the heat
sink base surface temperature has a slight effect on the heat transfer coefficient and
pressure drop. The heat transfer coefficient of SW-PFHS is enhanced when increasing
the phase shift compared with a phase shift of 0°. Under the same phase shift,
the Nusselt number of CCSW-PFHS is higher than that of SW-PFHS by about 5.9-
19.1%. The CCSW-PFHS with a phase shift of 180° yields the highest TPF.

Full article in Int | Heat Mass Transf. 2019;137:565-572; doi.org/10.1016/j.ijheatmasstransfer.2019.
03.114
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of ferrofluid flow under the influence of constant and
alternating magnetic field by InfraRed Thermography
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Convective flow of single-phase ferrofluids under the influence of constant and
alternating magnetic field has attracted attention as an effective strategy for enhanced
heat transfer in mini/ micro thermal systems. In the present study, an attempt has been
made to gain deep insight of the heat transfer characteristics of single-phase ferrofluid
flow in a heated stainless steel tube under the influence of constant and time-varying
magnetic field. The governing parameters are mainly the magnetic flux density (B)
and perturbation frequency (f) of the applied magnetic field. Three magnetic flux
density value of B=0G, 700 G and 1080 G have been used for constant magnetic field.
Constant value of B=1080 G was used for alternating magnetic field while,
frequencies of applied magnetic field has been varied from 0.1 Hz to 5Hz. Flow
Reynolds number was kept constant to Re = 66. Some 2-D numerical simulations have
also been performed to qualitatively support the experimental data. The study is
focused to delineate the mechanism of augmentation of heat transfer through the
interaction of available force fields, i.e., interplay of magnetic force and inertia of the
tflow, and also the effect of various time scales on the flow and thermal behavior. Major
inferences of the study are (a) on the application of external magnetic (constant and
alternating), heat transfer augments (b) existence of a threshold frequency of external
magnetic field for maximum augmentation as outcome of advective time-scale and
magnetic perturbation time-scale. InfraRed Thermography (IRT) has been used to
measure the wall temperature, while, some bright field visualizations have also been
done to qualitatively support the explanations of experimental data.

Full article in Int | Heat Mass Transf. 2019;135:1233-1247; doi.org/10.1016/j.ijheatmasstransfer.
2019.02.050
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Effect of uniform/non-uniform magnetic field and jet
impingement on the hydrodynamic and heat transfer
performance of nanofluids

Rajesh Nimmagadda', Herman D. Haustein', Lazarus Godson Asirvatham?,
Somchai Wongwises3#

T School of Mechanical Engineering, Faculty of Engineering, Tel Aviv University, Ramat Aviv 69978, Israel

2 Department of Mechanical Engineering, Karunya University, Tamilnadu, India

3 Fluid Mechanics, Thermal Engineering and Multiphase Flow Research Lab. (FUTURE), Department of
Mechanical Engineering, Faculty of Engineering, King Mongkut's University of Technology Thonburi, Bangkmod,
Bangkok, Thailand

4 The Academy of Science, The Royal Institute of Thailand, Sanam Suea Pa, Dusit, Bangkok 10300, Thailand

Effect of uniform and non-uniform magnetic field and jet impingement on the
hydrodynamic and heat transfer performance of nanofluids has been investigated
numerically. Five types of magnetic field with different strengths (Ha = 0-40) are
applied externally to the flow domain under direct and transverse jet (cross-flow)
impingement conditions. The effect of Reynolds number (Re = 200-600), nanoparticle
type (Cu, Al, TiO», and hybrid (Cu + TiOz)), nanoparticle diameter (dp = 20 nm-80 nm)
and concentration (J=1vol% to 3vol%) on the hydrodynamic and heat transfer
behavior under uniform and non-uniform magnetic field are predicted. The presence
of magnetic field introduced a Lorentz force responsible for higher values of flow
velocity particularly near the walls resulting in the enhancement of average Nusselt
number. Moreover, the direct and transverse jet against the applied uniform/non-
uniform magnetic field also enhanced the local flow velocity near the impingement
region leading to enhancement in the local Nusselt number. Transverse jet exhibits
higher average Nusselt number in comparison with direct jet. A maximum heat
transfer enhancement of 173% is obtained for 3 vol% Cu nanofluid under magnetic
field. Moreover, two equivalent nanofluid pairs are also identified that will provide a
better switching option in thermal management of high power electronic devices and
nuclear reactors.

Full article in ] Magn Magn Mater. 2019;479:268-281; doi.org/10.1016/j.jmmm.2019.02.019

UNARYBNAIIUANUN LLINTAITIVINTUILIAVDIS1VTURARAL AAALNTA d1TnINeda@ns S1vUAngann



e

SR
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Over the last decades, the science of solar cells has been substantially soared; however,
the existence philosophy needs to follow almost the same mechanism due to the
known limitations. Building upon this fact, until now, several generations of solar
collectors have been introduced to the field of renewable energies. This current study
reports an analytical investigation of the new compact design of evacuated heat pipe
solar water heater integrated with latent heat storage tank. This device has a set of
evacuated heat pipe solar collector (ETHPSC) arrays directly connected to a tank,
which is filled by paraffin wax as the phase change materials (PCM). This work is
carried out in two steps. Firstly, the system is modeled theoretically by applying the
mathematical equations by using MATLAB in order to study the thermal performance
of the thermal battery. Afterwards, a parametric and comparative investigation is
conducted to study the performance of the system with different PCMs, different
climate condition and different flowrates. This study is also carried out to compare
the model with the conventional system. In the baseline system, and for the best
chosen PCM, the system efficiency is between 32 and 42% in low solar radiation days,
while it is in the range of around 40 + 3% in the high radiation intensity days, whereas
these magnitudes are ~57% and higher than 50% in the new design, respectively. The
efficiency of the new design, for all three types of PCMs, in a typical sunny day is in
the range of the 36-54%, while, interestingly and positively, this efficiency increases
to the range of 47-58% in a typical cloudy/rainy day. On the other hand, this trend
happens reversely for the conventional system. Overall, the average efficiencies of the
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proposed system are increased from approximately 10% to 58% for three different
PCMs in compared to the baseline.

Full article in Sol Energy. 2019;185:424-438; doi.org/10.1016/].solener.2019.04.046
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This paper presents the application of Artificial Neural Networks for the simulation
of the performance parameters of a hybrid thermoelectric generator, using the
artificial neural networks tool in the MATLAB software under various temperature,
load and series condition. The simulated parameters (till an input heater temperature
of about 250 °C) are compared with experimental results and the average error
between the experimental approach and ANN based approach for all the parameter
values is less than 3%. This low error value shows that the experiments need not be
repeated for input temperatures above 250 °C which is quite complex. Hence, the
effect of temperature gradient on the hybrid thermoelectric generator performance
upto 350 °C of the hot side temperature with a single module and “N” no. of series
connection have been estimated using ANN methodology. Experimental results
suggest the necessity for ANN based approaches for hybrid TEG applications.

Full article in Sustain Energy Technol Assess. 2019;33:53-60; doi.org/10.1016/].seta.2019.02.008
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The effects of tape insert material on the flow and heat
transfer in a nanofluid-based double tube heat exchanger:
Two-phase mixture model
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The present study dealt with the numerical simulation of nanofluid flow in a double
tube heat exchanger equipped with twisted tape. Alumina/water nanofluid and pure
water are considered to be working fluids. A two-phase mixture model was employed
for nanofluid flow simulation. The effect of nanofluid and twisted tape on the
hydrodynamic and thermal performance of the heat exchanger was studied. Next, the
focus was placed on the effect of the surface roughness (material type) of twisted tape
on heat transfer and pressure drop in the heat exchanger. The results are presented as
the temperature distribution, velocity field, Nusselt number, and pressure drop for
various Reynolds numbers, nanofluid concentrations, pitch ratios, and tape insert
materials. The results revealed that the use of twisted tape improved the Nusselt
number up to 22%; also, adding alumina particles to water augmented heat transfer
up to 30% and increased pressure drop up to 40%. Tapes with more roughness
provided heat transfer enhancement of up to 16%, whereas the friction factor
increased up to 21%.

Full article in Int | Mech Sci. 2019;156:397-409; doi.org/10.1016/].ijmecsci.2019.04.009
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We studied the effect of varying the entry and exit angles of Venturi nozzles on the
formation of microbubbles in Venturi nozzle-type microbubble generators. We 3D-
printed nozzles with five entry angles (15, 22, 30, 38 and 45°) and five exit angles (15,
22, 30, 38 and 45°). For the visualization experiment, we inserted the nozzles into a
cover case made of aluminum and transparent acrylic. We measured the pressure
drop and the air flow rate with respect to the entry and exit angles, determined the
diameters of the bubbles using a digital camera, and analyzed bubble breakage by
observing the behavior of the bubbles using a high-speed camera. We confirmed that
the exit angle (not the entry angle) is dependent on the pressure drop and found that
the air flow rate did not vary linearly with the fluid flow rate, as expected according
to Bernoulli's theorem. Instead, it tended to remain constant or decrease as the fluid
flow rate increased due to the abnormal flow. The sizes of the bubbles decreased as
the exit angle increased, except in cases where the outlet angle was greater than 30° at
high flow rates (260-300 LPM). We observed a change in bubble size with respect to
exit angle. According to our visualization, the bubbles were broken by the flow
separation at the beginning of the divergence at the exit.

Full article in Int | Heat Mass Transf. 2019;136:1127-1138; doi.org/10.1016/].ijheatmasstransfer.
2019.03.040
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on interfacial thermal resistance and the surrounding
molecular nanolayer of CNT and graphene flake
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Heat transfer at the liquid-solid interface, especially when the particles are at
nanoscale, can dominate the thermal properties of nanofluids. In this study we
investigate the liquid-solid interfacial thermal resistance (Kapitza resistance) and
particularly analyze the structure of the formed molecular nanolayer around the
carbon-based nanoparticles. Employing non-equilibrium molecular dynamics simulation
and thermal relaxation method, nanofluids systems with nanoparticles with different
diameters and surface wettabilities were investigated. Simulation results reveal that
carbon nanotubes (CNTs) with smaller diameters more effectively attract base fluid
and thus show lower reduced Kapitza resistances. It was found that the thickness of
the nanolayer around the nanoparticle is independent of the carbon/water interaction
strength. As expected, it was shown that the value of Kapitza resistance decreases
when the interaction strength increases. Based on our acquired results, a correlation
was proposed for the interfacial thermal resistance of CNT/water and graphene/water
with respect to the intensity of wettability of nanoparticles surface. The insight
provided by our atomistic simulations can provide a better understanding of heat
transfer in nanofluids systems wherein an accurate local description of heat transfer
is crucial.

Full article in ] Mol Lig. 2019;282:197-204; doi.org/10.1016/j.mollig.2019.03.003
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This is the Editorial article summarizing the scope and contents of the Special Issue,
Non-Equilibrium Thermodynamics of Micro Technologies.

Full article in Entropy. 2019;21:501; doi:10.3390/e21050501
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Experimental and numerical study on heat transfer and
flow characteristics in an alternating cross-section
flattened tube
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An experimental and numerical study on convection heat transfer of water flowing
through an alternating cross-section flattened (ACF) tube are investigated in this
paper. The thermal-fluid characteristics were evaluated by numerical simulation. The
test run conditions covered a mass flux of 200 to 800 kg m™2 s71, a heat flux of
10kW/m?, and an inlet temperature of 40 °C. The results showed that the Nusselt
number increased with the increase in mass flux. Moreover, the heat transfer was also
affected by the flow characteristics. Vortices were formed at the curved wall, and their
intensities were increased along the flow direction. It was also found that the heat
transfer and pressure drop were larger than that of the circular tube. However, the
thermal performance was greater than the pressure loss penalty. The comparison
results showed that the ACF tube had better performance than the circular tube.
Further, the details of heat transfer, flow resistance, and fluid behavior were
investigated and discussed in this study.

Full article in Heat Tran Asian Res. 2019,;48:817-834; doi.org/10.1002/htj.21407
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In the present study, the thermal performance of an air-cooled, flat-plate heat sink in
forced convection was performed using a three-dimensional analytical model.
To validate the present model, this solution is compared with numerical and
experimental results that agree. This research studies the influence of heat sink
thermal performance and of environmental parameters on the heat sink’s stability
against thermal stress, which is essential for manufacturers’ goals. The effective
parameters on heat transfer rate from the surface of heat sink were investigated.
Reynolds and Nusselt numbers, heat transfer coefficient, fins height, and fins number
were studied under various air flow velocities. In addition, the thermal stress
(structural stability method) was investigated. Enhancement of the airflow velocity
caused the Nusselt number value to incline, which increases the heat transfer
coefficient. Increasing the Reynolds number from 3.80*10% to 2.28*10* leads to less
thermal stress by 47.36%, less deformation by 50%, less surface temperature by
28.57%, and, consequently, less geometry failure. Results depicted that pure
convection has less heat transfer by 1.66% compared with convection-radiation heat
transfer, and enhancing the fins number and fins height reduces the surface
temperature by 25% and 20%, respectively. As a result, the chosen range of the
Reynolds number is totally suitable for this high-temperature device that does not
allow thermal stress to deform the fins of the heat sink.

Full article in Int | Heat Mass Transf. 2019;134:1218-1226; doi.org/10.1016/j.ijheatmasstransfer.
2019.02.029
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Journals can persuade authors to learn publishing’s ethics
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Some researchers, even professors in universities, sometimes do unethical actions
unintentionally due to lack of a mentor in their academic life. In this opinion piece, we
aim to show that journals and publishers can play the role of a mentor for authors of
scientific articles, especially young M.Sc. and Ph.D. students, to teach them the ethics
in research and publishing. In this way, both journals and researchers will benefit from
such a plan.

Full article in Sci Eng Ethics. 2019;25:631-633; doi.org/10.1007/511948-018-0021-9
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Purpose - The purpose of this study is to conduct a numerical analysis of flow and
heat transfer of water- aluminum oxide nanofluid in a channel with extended surfaces
in the presence of a constant magnetic field. The channel consists of two parallel plates
and five obstacles of constant temperature on the lower wall of the channel. The upper
wall and the inlet and outlet lengths of the lower wall are insulated. A uniform
magnetic field of the magnitude B0 is located beneath the obstacles. The nanofluid
enters the channel with a uniform velocity and temperature, and a fully developed
flow leaves the channel.

Design/methodology/approach - The control volume-based finite difference and the
SIMPLE algorithm were used for numerical solution. In addition to examining the
effect of the Reynolds number, the effects of Hartman number, the volume fraction of
nanoparticles, the height of obstacles, the length of obstacles and the distance between
the obstacles were investigated.

Findings - According to the results, the heat transfer rate increases with an increasing
Reynolds number. As the Hartmann number increases, the heat transfer rate increases.
The heat transfer rate also increases with an increase in the volume fraction of
nanoparticles. The mean Nusselt number is reduced by an increasing height of
obstacles. An increase in the distance between the obstacles in the presence of a
magnetic field does not have a significant impact on the heat transfer rate. However,
the heat transfer rate increases in the absence of a magnetic field, as the distance
between the obstacles increases.

Originality/value - This paper is original and unpublished and is not being
considered for publication elsewhere.

Full article in Int ] Numer Methods Heat Fluid Flow. 2019;29:1249-1271; doi.org/10.1108/HFF-06-
2018-0277
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The use of an air-cooled micro-channel heat sink is becoming increasingly widespread
to cool supercomputers. Passing air through micro-channels, which acts as an
absorber, is the main heat transfer mechanism for cooling the main board of
supercomputers. The present study aims to investigate the 3D flow of air on the
performance of micro-channel heat sinks in which the channels can have five different
configurations (e.g., circular, hexagonal, rectangular, triangular and a straight slot).
The effect of the flow rate (Reynolds number) and inlet temperature of air on the
Nusselt number, heat transfer coefficient, pressure drop and required pumping power
were investigated. The results showed that among the five channel configurations, the
triangular shape provides the highest thermal performance for cooling a specific
micro-channel heat sink. However, with respect to manufacturing cost, the straight
slot configuration is recommended. In the next stage, the effect of the manufacturing
material was considered with respect to aluminum, alumina (92%), cobalt, stainless
steel, copper, and silver thermal conductivity. In the final stage, the effect of the air
flow rate on the thermal stress and deformation of the geometry were studied, which
provided that the coolant flow rate from 60 to 120 CFM prevents body failure. The
results of this study could be helpful in the design of the cooling system of
supercomputers.

Full article in Appl Therm Eng. 2019;150:1078-1089; doi.org/10.1016/j.applthermaleng.2019.01.051
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Magnetic refrigeration is an environment-friendly cooling technology and an interesting
potential replacement for the vapor compression refrigeration system. This paper
presents a linear reciprocating magnetic refrigerator prototype that operates at room
temperature by using gadolinium parallel plates under a maximum magnetic field
intensity of 0.94 T. The design, installation and preliminary results are reported.
The temperature span and cooling capacity are studied in a function of cycle
frequency, and the results show the cycle frequency effects on temperature span and
cooling capacity. The maximum temperature span and cooling capacity for cycle
frequency of 0.16 Hz are 1.3 K and 4.68 W, respectively. The results from the
experiment will be a guideline to determine the maximum performance of the
magnetic refrigerator prototype.

Full article in Int ] Air-Cond Refrig. 2019;27(1):1950002; doi.org/10.1142/52010132519500020
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A miniature vapor compression refrigeration system using R134a is investigated for
electronics cooling. The system consists of four main components: an evaporator,
a compressor, a capillary tube, and a condenser. The evaporator is a micro-channel
heat sink with 106 rectangular crosssectional channels. Each micro-channel has
a depth of 450 pm, a width of 150 pm, a wall thickness of 150 pm, and a length of
20 mm. Experimental conditions include compressor speeds ranging between 3000
and 6000 RPM and heating power of 100 W, 150 W, and 200 W. The experimental
results show that increased compressor speed could reduce the surface temperature
of the heater but also decrease the coefficient of performance (COP). The highest COP
gained is 9.069 at a compressor speed of 3000 RPM and a heating power of 200 W,
which yields the heater surface temperature of 73.3 °C. This miniature vapor
compression refrigeration system could be used for electronics cooling with the most
suitable conditions at heating power of 200 W and compressor speed of 3000 RPM.
The proposed system is not suitable for electronics cooling at a heating power of
100 W and 150 W, because the heater surface temperature is less than 40 °C.

Full article in Case Stud Therm Eng. 2019;13:100365; doi.org/10.1016/].csite.2018.100365
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It has been more than two decades since the discovery of nanofluids-mixtures of
common liquids and solid nanoparticles less than 100 nm in size. As a type of colloidal
suspension, nanofluids are typically employed as heat transfer fluids due to their
favorable thermal and fluid properties. There have been numerous numerical studies
of nanofluids in recent years (more than 1000 in both 2016 and 2017, based on Scopus
statistics). Due to the small size and large numbers of nanoparticles that interact with
the surrounding fluid in nanofluid flows, it has been a major challenge to capture both
the macro-scale and the nano-scale effects of these systems without incurring
extraordinarily high computational costs. To help understand the state of the art in
modeling nanofluids and to discuss the challenges that remain in this field, the present
article reviews the latest developments in modeling of nanofluid flows and heat
transfer with an emphasis on 3D simulations. In part I, a brief overview of nanofluids
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(fabrication, applications, and their achievable thermo-physical properties) will be
presented first. Next, various forces that exist in particulate flows such as drag, lift
(Magnus and Saffman), Brownian, thermophoretic, van der Waals, and electrostatic
double layer forces and their significance in nanofluid flows are discussed.
Afterwards, the main models used to calculate the thermophysical properties of
nanofluids are reviewed. This will be followed with the description of the main
physical models presented for nanofluid flows and heat transfer, from single-phase to
Eulerian and Lagrangian two-phase models. In part II, various computational fluid
dynamics (CFD) techniques will be presented. Next, the latest studies on 3D
simulation of nanofluid flow in various regimes and configurations are reviewed.
The present review is expected to be helpful for researchers working on numerical
simulation of nanofluids and also for scholars who work on experimental aspects of
nanofluids to understand the underlying physical phenomena occurring during their
experiments.

Full article in Phys Rep. 2019;790:1-48; doi.org/10.1016/j.physrep.2018.11.004
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Modeling and simulation of nanofluid flows is crucial for applications ranging from
the cooling of electronic devices to solar water heating systems, particularly when
compared to the high expense of experimental studies. Accurate simulation of
a thermal-fluid system requires a deep understanding of the underlying physical
phenomena occurring in the system. In the case of a complex nanofluid-based system,
suitable simplifying approximations must be chosen to strike a balance between the
nano-scale and macro-scale phenomena. Based on these choices, the computational
approach - or set of approaches - to solve the mathematical model can be identified,
implemented and validated. In Part I of this review (Mahian et al., 2019), we presented
the details of various approaches that are used for modeling nanofluid flows, which
can be classified into single-phase and two-phase approaches. Now, in Part II,
the main computational methods for solving the transport equations associated with

°

UNARYBNANURNUNIUINTATIVINTUIUI VIRV UNRLELAAFUNTN dninInendians snaludfingant



&

SIIRGIUAM

nanofluid flow are briefly summarized, including the finite difference, finite volume,
finite element, lattice Boltzmann methods, and Lagrangian methods (such as
dissipative particle dynamics and molecular dynamics). Next, the latest studies on 3D
simulation of nanofluid flow in various regimes and configurations are reviewed.
The numerical studies in the literature mostly focus on various forms of heat
exchangers, such as solar collectors (flat plate and parabolic solar collectors),
microchannels, car radiators, and blast furnace stave coolers along with a few other
important nanofluid flow applications. Attention is given to the difference between
2D and 3D simulations, the effect of using different computational approaches on the
flow and thermal performance predictions, and the influence of the selected physical
model on the computational results. Finally, the knowledge gaps in this field are
discussed in detail, along with some suggestions for the next steps in this field.
The present review, prepared in two parts, is intended to be a comprehensive
reference for researchers and practitioners interested in nanofluids and in the many
applications of nanofluid flows.

Full article in Phys Rep. 2019;791:1-59; doi.org/10.1016/j.physrep.2018.11.003
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grafted microchannel: An analytical solution
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We investigate the flow dynamics of an incompressible fluid in a polyelectrolyte
grafted rotating narrow fluidic channel under the influence of an externally applied
electric field. Here, we invoke an analytical formalism to solve the transport equations
governing the flow dynamics in the rotating environment. We bring out the rotational
force driven complex flow dynamics in the channel as modulated by the soft layer
induced alteration in the electrostatic potential under electrokinetic actuation. We
observe that the flow reverses at the centre of the channel for higher rotational speeds,
emerging from an intricate competition among the rotation induced Coriolis force and
the electrical body force due to the electrical double layer phenomenon. We show that
an increase in the thickness of the polyelectrolyte layer (PEL) increases the transverse
electrostatic potential, which upon interacting with the externally applied electric field
alters the flow dynamics non-trivially in a rotating platform. Furthermore, we show
that the frictional drag, stemming from the presence of ions in polymeric chains in the
PEL enhances the resistance to the flow field, leading to a reduction in flow velocities
in the channel. Finally, we explain the consequential effects of grafted PEL as realized
through the thickness of the layer and the PEL drag on the alteration in the volume
transport rates in the channel.

Full article in Phys Fluids. 2019;31:022009; doi.org/10.1063/1.5086327
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Irreversibility analysis in a slip aided electroosmotic
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The effects of joule heating and the conjugate heat transfer
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In this article, we discuss about the entropy generation minimization in a slip-
modulated electrically actuated transport through an asymmetrically heated
microchannel. While investigating the underlying thermo-hydrodynamics towards
minimizing the irreversibility of the system under present consideration, we take the
combined effects of Joule heating and the conjugate transfer of heat into account in
this analysis. We primarily focus to tune the relevant thermo-physical as well as
geometrical parameters towards minimizing the global irreversibility of the system.
We show that the cooperative-correlative effects of the temperature gradient (between
walls and fluid) and viscous dissipation in the system, as modulated by the slipping
hydrodynamics stemming from the interfacial electrochemistry and Joule heating
effects originating from higher conduction currents, bring in a change in the
underlying thermal transport characteristics of heat, leading to an alteration in
thermodynamic irreversibility in the system. We unveil optimum values of
geometrical and thermo-physical parameters for which a change in thermal transport
of heat as triggered by the viscous dissipation and joule heating effect leads to
a minimum entropy generation in the system. Moreover, we show that the ionic
concentration of the electrolyte present in the fluid can fetch a reduction in the
irreversibility as well. We believe that the insights gained from this analysis may be
useful for constructing the well-optimized futuristic micro heat exchanging
systems/devices, typically used in MEMS.

Full article in Anal Chim Acta. 2019;1045:85-97; doi.org/10.1016/j.aca.2018.08.058
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This paper presents new selection and correction factor charts for the sizing of
adiabatic helical capillary tubes operating with alternative refrigerants. The mathematical
model is based on the conservation of mass, energy, and momentum of fluids in
capillary tubes. In the two-phase flow region, the developed model is based on the
homogenous flow assumption. It is verified by the accuracy of the results of
comparison between simulation results and experimental data in open literature.
After the developed model is validated, selection and correction charts that include
the important parameters are proposed for sizing adiabatic helical capillary tube.
The present charts are proposed for R-134a, R-404A, R-407B, R-407C, and R-410A, and
a wide range of operation. These newly developed selection and correction charts can
be used to select helical capillary tube size from flow conditions and the mass flow
rate or to predict the mass flow rate from capillary tube size and flow condition.

Full article in Sci Technol Built Environ. 2019;5:1-10; doi.org/10.1080/23744731.2018.1490131
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An experimental investigation is conducted to determine the effect of dimpled depth
on the condensation heat transfer coefficient and pressure drop of R-134a flowing
inside dimpled tubes. The test condenser is a double tube heat exchanger where the
refrigerant flows inside and water flows in the annulus. The inner tube is a 1500 mm
long and 8.1 mm inside diameter. The experiments are carried out for one smooth tube
and three dimpled tubes having dimpled depth of 0.5, 0.75, and 1.0 mm. For each test
tube, several test runs are performed over mass flux range of 300-500 kg/m?s, heat
flux range of 10-20 kW/m?, and condensing temperature range of 40-50 °C.
The experimental results reveal that the dimpled tube presents the significant heat
transfer enhancement and pressure drop penalty. The tube with the highest dimpled
depth yields the highest heat transfer enhancement and pressure drop penalty up to
83% and 892% higher than those of the smooth tube, respectively. Additionally,
the overall performance of dimpled tube is evaluated in term of efficiency index.
The new correlations including the effect of dimpled depth, dimpled pitch, and helical
pitch on the Nusselt number and friction factor of R-134a in dimpled tube are
developed.

Full article in Int | Heat Mass Transf. 2019;128:783-793; doi.org/10.1016/].ijheatmasstransfer.2018.
09.039
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Turbulent heat transfer characteristics of Graphite-SiO2/Water hybrid nanofluid flow
in a horizontal smooth tube with and without quad-channel twisted tape (QCTT)
inserts is investigated experimentally. The hybrid nanofluid is obtained using two
different nanoparticles: Siliciumdioxid (60%) and Graphite (40%) with pure water as
base fluid. Experiments are conducted for two different volume concentrations, 0.5%
and 1%, respectively. The length of quad-channel twist tape inserts are between 0 and
42 cm with constant twist ratios of 5. The Reynolds number is varied from 3400 to
11,000. According to the results, Nusselt number of the case with hybrid nanofluid
increased with increasing mass flow rate and volume concentration. Also, heat
transfer coefficient increased with increasing length of twisted tape insert. Moreover,
friction factor increases with increasing volume concentration for increasing Reynolds
number whereas and friction factor increases with increasing the length of tape
inserts. Pressure drop increases with increasing mass flow rate and increasing volume
concentration. Finally, the regression equations are found to be well-matched with the
experimental data within the deviation band of £5% for Nusselt number and +10% for
friction factor, respectively.

Full article in Int Commun Heat Mass Transf. 2019;107:1-13; doi.org/10.1016/].icheatmasstransfer.
2019.05.013
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This paper presents the experimental investigation and comparison of thermal
performance of plate fin heat sinks combined with copper foam, flat plate heat sinks
combined with copper foam, and plate fin heat sinks. The effect of air velocity, pore
density of the copper foam, and heat flux on thermal resistance and pressure drop is
investigated. The experiments are carried out at air velocity ranging between 1 m/s
and 5 m/s and heat flux ranging between 9.48 kW/m? and 12.59 kW/m?2. Copper
foams with similar porosity and different pore density of 30 PPI, 40 PPI, and 50 PPI
are used. The experimental results showed that the thermal resistance of PFHSfoam and
FPHSfoam is decreased by 13.57% and 10.89% when the pore density increases at a low
mass flux (G < 2.89 kg/m?" s for PFHSfoam and G < 3.88 kg/m?- s for FPHSfoam).
However, at a high mass flux (G > 2.89 kg/m? - s for PFHSfoam and G > 3.88 kg/m?"s
for FPHStoam), it is decreased by 7.97% and 4.39%. The thermal resistance of PFHS,
PFHSfoam, and FPHSfoam changes slightly by the varying heat flux. The total pressure
drop of PFHSfoam and FPHSfoam increases by about 1.72 times and 2.02 times on
increase in the pore density between 30 PPI and 50 PPI. Under a similar pumping
power, PFHSfam gives the lowest thermal resistance, and thermal resistance of
PFHSfoam and FPHSfoam is lower than that from PFHS by about 40.74% and 25.18%.

Full article in Heat transf Res. 2019;50(16):1595-1613; doi: 10.1615/HeatTransRes.2019025541
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This paper presents an application of the heat pipe to enhance the performance of the
air conditioner. The study is done in two steps. First, the effect of pertinent parameters
on the heat transfer rate of the heat pipe set is investigated. Then the heat pipe set is
installed in the split-type air conditioner and tested in the actual condition. The heat
pipe set consists of a heat pipe, holder, and plate fins. The length of the heat pipe is
300 mm. The working fluid inside the heat pipe is deionized water. Two different
geometries of holder which are A-geometry and B-geometry are used in the study.
Both holders are made of copper. The numbers of heat pipe in each set are 2, 4 and 6.
The experimental results show that the maximum heat transfer rate obtained from the
heat pipe set is about 240 W at the air velocity of 5 m/s and the heater surface
temperature of 70 ‘C. The heat pipe set with A-geometry consisting of 6 heat pipes is
the best configuration. However, this configuration provides the highest air-side
pressure drop because of the highest velocity. The best heat pipe set is installed at the
outlet of the compressor in the air conditioner with a cooling capacity of 9,000 BTU /hr.
The experimental results show that the energy efficiency ratios (EER) of the air
conditioners with heat pipe set are slightly higher than those of the conventional air
conditioner. The EER of air conditioners with copper holder of heat pipe increases
about 3.11%. The results from the present study are important for enhancing the
performance of the vapor compression refrigeration system.

Full article in Case Stud Therm Eng. 2019;15(100531); doi.org/10.1016/].csite.2019.100531
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Thermal oils due to their high ability in cooling and lubricating have many
applications in high-tech industries such as automotive industry. Dispersing
nanoparticles in a thermal oil (which the resulted new liquid is called nanofluid) can
modify further the cooling and lubrication efficiencies. This review paper aims to
present the recent advances in the preparation methods and thermophysical
properties measurements of oil-based nanofluids. Effects of various parameters such as
nanoparticle concentration, size, and temperature on the values of properties
including thermal conductivity, viscosity, density, and specific heat are reviewed.
The correlations available for the properties of oil-based nanofluids are gathered from
the literature that could be a worthy source for those who aim to work on oil-based
nanofluids.

Full article in Powder Technol. 2019;352,209-226;doi.org/10.1016/j.powtec.2019.04.054
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Determination of some domestic radiators’ thermal
capacity numerically
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Free convection and radiation comprise the heat transfer mechanisms through which
a hydronic household radiator conveys heat from its surface to air and surrounding
surfaces. It should also be noted that their performance could be enhanced by
improving surface geometries as well as increasing temperature levels. In the present
study, heat transfer rates and convective heat transfer coefficients occurring through
the investigated radiators, were numerically examined. To this end, radiators at two
different dimensions having two different geometric shapes were drawn and
analyzed in the program Ansys 17. The heat transfer rates obtained from the program
were validated via radiator producer catalogues. Furthermore, the influence of
parameters, such as water velocity in the radiators and thus mass flow rate,
temperature difference between water inlet and outlet and also between radiator
surface and surrounding air on convective heat transfer coefficient over radiator, were
scrutinized.

Full article in | Therm Eng. 2019;5(4);251-270;doi.org/10.18186/thermal.581754
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In this paper, a three-dimensional multiphase model of the polymer exchange
membrane (PEM) fuel cell is simulated to study the effect of assembly pressure on the
contact resistance between the gas diffusion layer (GDL) and bipolar plate (BP)
interface. The results reveal that the increase of assembly pressure is associated with
a decrease in the contact resistance between the GDL and BP interface, which results
in reaching an ideal fuel cell performance. The performance improves until the
assembly pressure of 4.5MPa and it slightly drops with a clamping pressure of
5.5 MPa in the ohmic loss region of the polarization curve. Additionally, the variation
of the electrical field in a cross-section of the channel length shows that the intrusion
of GDL into the flow channel increases with increasing assembly pressure; consequently,
the maximum electrical current will increase. The cell temperature rises at higher
assembly pressure when considering the thermal contact resistance. This increase is
higher on the cathode side because of the existence of the reaction heat source.
Additionally, it is found that the distribution of electrical potential and oxygen
concentration is more uniform at higher clamping pressure. This results in the
development of the PEM fuel cell life cycle.

Full article in Energy. 2019;179;490-501; doi.org/10.1016/j.energy.2019.05.031

UNARYBNAIIUANUN LLINTAITIVINTUILIAVDIS1VTURARAL AAALNTA d1TnINeda@ns S1vUAngann



©oe)

SR

Analysis of effects of Joule heating and
viscous dissipation on combined pressure-driven and
electrokinetic flows in a two-parallel plate channel with

unequal constant temperatures
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In this article, we perform an entropy generation analysis for the micro channel heat
sink applications where the flow of fluid is actuated by combined influences of applied
pressure gradient and electric field under electrical double layer phenomenon.
The upper and lower walls of the channels are kept at different constant temperatures.
The temperature-dependent viscosity of the fluid is considered and hence the
momentum equation and energy equations are coupled in this study. Also,
a hydrodynamic slip condition is employed on the viscous dissipation. For complete
analysis of the entropy generation, we use a perturbation approach with lubrication
approximation. In this study, we discuss the results depicting variations in the
velocity and temperature distributions and their effect on local entropy generation
rate and Bejan number in the system. It can be summarized from this analysis that
the enhanced velocity gradients in the flow field due to combined effect of
temperature-dependent viscosity and Joule heating and viscous dissipative effects,
leads to an enhancement in the local entropy generation rate in the system.

Full article in Proc Inst Mech Eng E. 2019,;233(4);271-879; doi.org/10.1177/ 0954408918809612
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Scientific journals publish different types of articles including original research
papers, review articles, communications (technical notes), opinions, letters to the
editor, and so on. It makes sense that the review process of letters to the editor
(correspondence) or opinion pieces are done promptly (even less than 1 week) because
these are not usually peer reviewed and the decision can be made by the editor in chief
or his/her associate editors. However, how about original research papers?
Unfortunately, some scholars believe that if the review process of an article finishes in
a short time (for example 1-2 weeks) and it gets accepted or gets revised, the quality
of journal is dubious. However, now is the century of technology and the internet,
it is not like 20 or 30 years ago when researchers had to submit a hard copy of their
papers by post and wait for a decision for at least 2-3 months. Now, the submission
process of almost all journals is online, and the manuscripts can be submitted to
reviewers in a few minutes. Therefore, in such conditions, if a paper is submitted to
2-3 expert reviewers and they provide a decision (either revise or reject) in a few days,
it is not reasonable for the editor to delay a decision by 2-3 months after the
submission! Of course, we are talking about prestigious and established international
journals and not predatory journals (Memon 2017) in which there is no a real peer
review procedure. This letter aims to change the mind of some scholars.

Full article in Sci Eng Ethics. 2019;25;1255-1256,doi: 10.1007/511948-018-0046-0
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and entropy generation in a vertical cylinder
under heterogeneous heat flux using nanofluids
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Purpose - This study aims to investigate a three-dimensional computational
modelling of free convection of Al2Os water-based nanofluid in a cylindrical cavity
under heterogeneous heat fluxes that can be used as a thermal storage tank.
Design/methodology/approach - Effects of different heat flux boundary conditions
on heat transfer and entropy generation were examined and the optimal configuration
was identified. The simulation results for nanoparticle (NP) volume fractions up to
4 per cent, and Rayleigh numbers of 104, 10> and 10® were presented.

Findings - The results showed that for low Ra (10%) the heat transfer and entropy
generation patterns were symmetric, whereas with increasing the Rayleigh number
these patterns became asymmetric and more complex. Therefore, despite the
symmetric boundary conditions imposed on the periphery of the enclosure (uniform
in ©), it was necessary to simulate the problem as three-dimensional instead of two-
dimensional. The simulation results showed that by selecting the optimal values of
heat flux distribution and NP volume fraction for these systems the energy
consumption can be reduced, and consequently, the energy efficiency can be
ameliorated.

Originality/value - The results of the present study can be used for the design of
energy devices such as thermal storage tanks, as both first and second laws of
thermodynamics have been considered. Using the optimal design will reduce energy
consumption.

Full article in Int ] Numer Method H. 2019;30(1);119-142; doi.org/10.1108/HFF-12-2018-0731
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The fuel cell is an electrochemical energy converter that directly converts the chemical
energy of the fuel into electrical current and heat. The fuel cell has been able to identify
itself as a source of clean energy over the past few decades. In order to achieve the
durability and stability of fuel cells, many parameters should be considered and
evaluated. Therefore, in this study, a single-channel high-temperature polymer
exchange membrane fuel cell (HT-PEMFC) has been numerically simulated in three-
dimensional, isothermal and single-phase approach. The distribution of the hydrogen
and oxygen concentrations, as well as water in the anode and cathode, are shown; then
the effect of different parameters of the operating pressure, the gas diffusion layer
porosity, the electrical conductivity of the gas diffusion layer, the ionic conductivity of
the membrane and the membrane thickness are investigated and evaluated on the fuel
cell performance. The results showed that the pressure drop in the cathode channel
was higher than the anode channel, so that the pressure drop in the cathode channel
was higher than 9 bars but, in the anode channel was equal to 2 bars. By examining
the species concentration, it was observed that their concentration at the entrance was
higher and at the output was reduced due to participation in the reaction and
consumption. Also, with increasing the operating pressure, the electrical conductivity
of the gas diffusion layer and ionic conduction of the membrane, the performance of
the fuel cell is improved.

Full article in Appl Sci. 2019;9;3633; doi:10.3390/app9173633
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Closed-box loudspeaker systems (CBLSSs) are compact and simple air-suspension
loudspeaker systems, and their low-frequency responses are determined by two
fundamental parameters: resonance frequency and total damping. Recently, electronic
devices have come to require more compact designs, so the volumes of loudspeaker
should be reduced. However, a small loudspeaker cannot retain sufficient acoustic
space, resulting in poor low-frequency acoustic performance. Herein, we investigated
acoustic characterization of the CBLSS with different filling materials such as
thermally expanded graphene oxide (TEGO), activated carbon, graphene platelets,
and melamine foam (MF). Upon the powder-based test, the resonance frequency of
the loudspeaker decreased and resulted in a volume increasing effect inside of the
loudspeaker. The TEGO shows almost double volume increase rate, compared to
other particle-based filling materials. Employing hybrid filling material that consists
of TEGO in an MF cage (TEGO@MF), the volume increase rate of the novel
loudspeaker was over 24% at 300 cc. Because of the high adsorptive characteristics
and thermal properties of TEGO, the acoustic performance in the low-frequency
domain was clearly enhanced, despite the reduced mass loading. Furthermore, these
properties were observed to be highly effective for enhancing the low-frequency
acoustic performance of the larger loudspeaker, achieving a volume increase rate of
49.5% in a 700 cc enclosure.

Full article in Appl Mater Interfaces. 2019;11;35941-35948; doi.org/10.1021/acsami.9b07965
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Purpose - The purpose of this study is to numerically investigate the effect of jet
impingement, magnetic field and nanoparticle shape (sphericity) on the
hydrodynamic/heat transfer characteristics of nanofluids over stationary and
vibrating plates.

Design/methodology/approach - A two-dimensional finite volume method-based
homogeneous heat transfer model has been developed, validated and used in the
present investigation. Three different shapes of non-spherical carbon nanoparticles
namely nanotubes, nanorods and nanosheets are used in the analysis. Sphericity-
based effective thermal conductivity of nanofluids with Brownian motion of
nanoparticles is considered in the investigation. Moreover, the ranges of various
comprehensive parameters used in the study are Re = 500 to 900, St = 0.0694 to 0.2083
and Ha = 0 to 80.

Findings - The hydrodynamic/heat transfer performance of jet impingement in the
case of vibrating plate is 298 per cent higher than that of stationary plate at Re = 500.
However, for the case of vibrating plate, a reduction in the heat transfer performance
of 23.35 per cent is observed by increasing the jet Reynolds number from 500 to 900.
In the case of vibrating plate, the saturation point for Strouhal number is found to be
0.0833 at Re = 900 and Ha = 0. Further decrement in St beyond this limit leads to
a drastic reduction in the performance. Moreover, no recirculation in the flow is
observed near the stagnation point for jet impingement over vibrating plate. It is also
observed that the effect of magnetic field enhances the performance of jet
impingement over a stationary plate by 36.18 per cent at Ha = 80 and Re = 900.
Whereas, opposite trend is observed for the case of vibrating plate. Furthermore,
at Re = 500, the percentage enhancement in the Nuavg values of 3 Vol.% carbon
nanofluid with nanosheets, nanorods and nanotubes are found to be 47.53, 26.86 and
26.85 per cent when compared with the value obtained for pure water.
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Practical implications - The present results will be useful in choosing nanosheets-
based nanofluid as the efficient heat transfer medium in cooling of high power
electronic devices. Moreover, the obtained saturation point in the Strouhal number of
the vibrating plate will help in cooling of turbine blades, as well as paper and textile
drying. Moreover, the developed homogeneous heat transfer model can also be used
to study different micro-convection phenomena in nanofluids by considering them as
source terms in the momentum equation.

Originality/value - Impingement of jet over two different plate types such as
stationary and vibrating is completely analyzed with the use of a validated in-house
FVM code. A complete investigation on the influence of external magnetic field on the
performance of plate type configuration is evaluated. The three fundamental shapes
of carbon nanoparticles are also evaluated to obtain sphericity based hydrody-
namic/heat transfer performance of jet impingement.

Full article in Int ] Numer Method H. 2019;29(12);4948-4970;doi.org/10.1108/HFF-04-2019 -0328
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spontaneously formed nanocellulosic fiber from lime
(Citrus aurantifolia Swingle) residues to improve
stability of sterilized coconut milk
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Feasibility of using nanocellulosic fiber (NF) from lime residues as a stabilizer for oil-
in-water emulsion was investigated. One-step process to simultaneously prepare an
emulsion and NF is proposed. NF could spontaneously form by adding appropriately
prepared fiber powder into the test emulsion viz. coconut milk, which was
subsequently subject to homogenization and sterilization. Properties of the samples,
that is, microstructure, rheological properties, emulsion stability, and color, after
sterilization and after 8-week storage at 30 °C were determined. Sterilized samples
exhibited pseudoplastic behavior. Samples containing higher NF concentrations
exhibited higher viscosity; viscosity remained constant throughout the whole storage
period. High emulsion stabilities (>97%) were observed for samples containing 0.4 to
0.8% (w/v) of NF. L*, C*, and h* of the samples were 79 to 80, 8 to 10, and 90,
respectively. Three-dimensional network of NF (diameters < 50 nm) attached to fat
globule surfaces formed during homogenization is postulated to help stabilize the
emulsions.

Full article in | Food Sci. 2019;84:3674-3681; doi.org/10.1111/1750-3841.14937
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Sulforaphane formation via endogenous route is known to be less effective.
Exogenous hydrolysis of the sulforaphane precursor is therefore of interest. Here,
myrosinase activity was first determined to identify a suitable source of the enzyme
from selected Brassica vegetables. Extracted enzyme was then evaluated for its thermal
stability to establish a condition for extraction. Chinese flowering cabbage was
selected as the source of myrosinase; suitable extraction condition was at 40 °C for
90 min. Enzyme extract was used to hydrolyze glucoraphanin standard into
sulforaphane at 30 °C and pH 6. Exogenous hydrolysis reached the equilibrium with
the reverse reaction after 30 min; sulforaphane concentration remained unchanged
afterward. Molar fractional conversion of glucoraphanin into sulforaphane at 30-min
hydrolysis was around 48%. In comparison with exogenous hydrolysis by myrosinase
extracted from broccoli, which indeed exhibits higher activity than the enzyme
extracted from Chinese flowering cabbage, no conversion of glucoraphanin into
sulforaphane was unexpectedly observed.

Full article in Sci Rep. 2019;9:9882; doi.org/10.1038/541598-019-46382-7
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Light-emitting diodes (LEDs) of different wavelengths or colors (i.e., white, red, blue,
and green) were used to treat postharvest okra, which is a rich source of phenolic
compounds. Relationships between changes in the activities of key enzymes involving
in the formation of phenolics (i.e., 3-deoxy-D-arabino-heptulosonate 7-phosphate
synthase, chorismate mutase, anthranilate synthase, and phenylalanine ammonia
lyase) and their contents upon different LED light treatments were for the first time
investigated and are fully discussed. The contents of three intermediate amino acids
(i.e., phenylalanine, tyrosine, and tryptophan) that formed during light treatments
were also measured to confirm the enzyme activities data. White and blue light
treatments increased the content of phenolics in the treated okra, while red and green
lights increased the formation of other compounds. These results could be well
explained by the changing levels of the measured enzyme activities and amino acids
contents.

Full article in Food Bioproc Tech. 2019;12(11):1945-1954; doi.org/10.1007/s11947-019-02359-y
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Dysphagia or swallowing difficulty is a common morbidity experienced by those who
have suffered a stroke or those undergone such treatments as head and neck surgeries.
Dysphagic patients require special foods that are easier to swallow. Various
technologies, including high-pressure processing, high-hydrodynamic pressure
processing, pulsed electric field treatment, plasma processing, ultrasound-assisted
processing, and irradiation have been applied to modify food texture to make it more
suitable for such patients. This review surveys the applications of these technologies
for food texture modification of products made of meat, rice, starch, and
carbohydrates, as well as fruits and vegetables. The review also attempts to categorize,
via the use of such key characteristics as hardness and viscosity, texture-modified
foods into various dysphagia diet levels. Current and future trends of dysphagia food
production, including the use of three-dimensional food printing to reduce the design
and fabrication time, to enhance the sensory characteristics, as well as to create
visually attractive foods, are also mentioned.

Full article in Compr Rev Food Sci Food Saf. 2019;18(6):1898-1912; doi.org/10.1111/1541-4337.
12495
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Impacts of spray drying conditions on stability of
isoflavones in microencapsulated soybean extract

Chalida Niamnuy'"2, Jongrak Poomkokrak', Peerapan Dittanet’,
Sakamon Devahastin3*
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Soybean extract rich in isoflavones has attracted widespread attention for dietary
supplement and pharmaceutical purposes. However, it has poor solubility and low
stability. Encapsulation using spray drying is a good alternative for overcoming these
problems in soybean extract. Isoflavones profiles in soybean extract are altered during
encapsulation and storage. The objective of this work was to investigate the effect of
spray drying conditions on the isoflavones profiles and the various properties of
microencapsulated soybean extract. The studied parameters comprised the type of
wall material (maltodextrin [MD], gum arabic [GA], and p-cyclodextrin [fCD]), inlet
air temperature (130-170 °C) and storage time (0-6months), while the investigated
properties included moisture content, particle size, hygroscopicity, morphology,
isoflavones content, encapsulation properties, and Fourier transform infrared
analysis. Type of wall material had a more significant impact on the properties of
microencapsulated soybean extract than inlet air temperature. The degradation of
total isoflavones during storage mainly depended on the inter-conversion level of
isoflavones during encapsulation, hygroscopicity and heating history of
microencapsulated soybean extract. The use of fCD as wall material could preserve
total isoflavones after encapsulation and storage at 0.1-1.3 and 2.4-3.1 times that in
the case of MD and 1.1-1.3 and 1.5-1.8 times that in the case of GA, respectively.

Full article in Dry Technol. 2019;37(14):1844-1862; doi.org/10.1080/07373937.2019.1596120
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Anthocyanin accumulation and differential gene
expression in wild-type and mutant Syzygium malaccense
fruits during their growth and ripening
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Ministry of Agriculture and Cooperatives, Bangkok 10900, Thailand

Ripe wild-type Malay apple (Syzygium malaccense) cv. Saraek fruit epidermis is red,
whereas a mutant has a white skin. Wild-type and mutant fruit were used as a fruit
model to study the regulation and gene expression patterns of anthocyanin
biosynthesis and a myeloblastosis (MYB) transcription factor during growth and
development. Fruit size, color, anthocyanin composition, and the expression of genes
involved in anthocyanin biosyntheses were determined during fruit growth and
ripening. Wild-type ripe fruit had a greater diameter and fruit mass than the mutant.
The total anthocyanin content was approximately nine-fold higher in wild-type red
fruit than in mutant white fruit. The major anthocyanin in the fruit skin of the wild-
type was cyanidin-3-O-glucoside with minor amounts of pelargonidin-3-O-glucoside,
peonidin-3-O-glucoside, and cyanidin-3,5-O-diglucoside. No anthocyanin was found
in mutant fruit. The accumulation of cyanidin-3-O-glucoside during fruit growth and
ripening was correlated with red color development and activities of phenylalanine
ammonia lyase (PAL) and UDP-glucose:flavonoid-3- O-glucosyltransferase (UFGT).
We cloned fragments and characterized seven genes involved in anthocyanin
biosynthesis pathway namely phenylalanine ammonia lyase (SmPAL), chalcone synthase
(SmCHS), chalcone isomerase (SmCHI), flavanone-3-hydroxylase (SmF3H), dihydroflavonol
4-reductase (SmDFR), leucoanthocyanidin dioxygenase (SmLDOX), and UDP glucose-
flavonoid- 3- O- glucosyl transferase (SmUFGT), as well as a MYB transcription factor
(SmMYB). The expressions of all the genes were determined by semi-quantitative
reverse transcription (RT)-PCR and quantitative real-time RT-PCR. The skin of wild-
type fruit contained transcripts of all above mentioned genes, whereas the mutant
fruit showed no SmUFGT and SmMYB expressions, which correlated with the absence
of anthocyanin accumulation during fruit growth and ripening. These results suggest
that lack of anthocyanin biosynthesis in mutant fruit may be via the regulation of
UFGT and MYB transcription factor expressions.

Full article in BIOLOGIA PLANTARUM. 2019;63:710-720; doi: 10.32615/bp.2019.068
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Herbicide-tolerant endophytic bacteria of rice plants
as the biopriming agents for fertility recovery and
disease suppression of unhealthy rice seeds

Chakrapong Rangjaroen’', Saisamorn Lumyong?3#, William T. Sloan®
and Rungroch Sungthong®

! Department of Agricultural Management Technology, Faculty of Science and Technology,

Phranakhon Rajabhat University, Bangkok 10220, Thailand
2 Microbiology Division, Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200,
3 (T?Zilz{:: Zf Excellence in Microbial Diversity and Sustainable Utilization, Chiang Mai University, Chiang Mai

50200, Thailand
4 Academy of Science, The Royal Society of Thailand, Bangkok 10300, Thailand
5 Infrastructure and Environment Research Division, School of Engineering, University of Glasgow,

Glasgow G12 8LT, UK
Background: Dirty panicle disease (DPD) caused by several fungal phytopathogens
results in damage and depreciation of rice seeds. Unhealthy rice seeds with DPD are
potent reservoirs of pathogens and unable to be used as seed stock as they can spread
the disease in the paddy fields leading to the severe loss of rice yield and quality.
In this study, we aim to search for beneficial endophytes of commercially cultivated
rice plants and utilize them as biostimulants in seed biopriming for fertility recovery
and disease suppression of unhealthy rice seeds.
Results: Forty-three bacterial endophytes were isolated from rice plants grown in the
herbicide-treated paddy fields. Five isolates of these endophytes belonging to the
genus Bacillus show excellent antifungal activity against fungal pathogens of DPD.
Based on germination tests, biopriming unhealthy rice seeds by soaking in bacterial
suspensions for 9 or 12 h was optimal as evidenced by the lowest disease incidence
and longer shoot and root lengths of seedlings germinated, compared with controls
made of non-treated or hydroprimed healthy and unhealthy seeds. Pot experiments
were carried out to evaluate the impact of seed biopriming, in which the percentage
of healthy rice yield produced by rice plants emerging from bioprimed seeds was not
significantly different, compared to the controls originating respectively from non-
treated healthy seeds and chemical fungicidetreated unhealthy seeds.
Conclusion: Biopriming of unhealthy rice seeds with herbicide-tolerant endophytic
bacteria could recover seed fertility and protect the full life cycle of emerging rice
plants from fungal pests. With our findings, seed biopriming is a straightforward
approach that farmers can apply to recover unhealthy rice seed stock, which enables
them to reduce the cost and use of agrochemicals in the commercial production of rice
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and to promote green technology in sustainable agriculture.
Keywords: Bacterial endophytes, Phytopathogenic fungi, Dirty panicle disease, Rice,
Seed stock, Seed biopriming, Herbicide-tolerant bacteria.

Full article in BMC Plant Biol. 2019;19:580; doi: 10.1186/512870-019-2206-z
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Phylogeny and morphology of Lasiodiplodia species
associated with Magnolia forest plants
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Two new species of Lasiodiplodia (Lasiodiplodia endophytica and Lasiodiplodia magnoliae)
are described and illustrated from Magnolia forests in Yunnan, China. Endophytic and
saprobic Lasiodiplodia pseudotheobromae and endophytic L. thailandica are new records
from this host. The internal transcribed spacers (ITS), part of the translation elongation
factor-1a (tefl) and partial p-tubulin (tub2) sequence data were analyzed to investigate
the phylogenetic relationships of the new species with other Lasiodiplodia species.
Lasiodiplodia magnolia is phylogenetically sister to L. mahajangana and L. pandanicola
but morphologically distinct from L. mahajanganain having larger conidia.
Lasiodiplodia endophytica is most closely related to L. iraniensis and L. thailandica and
the three species can be distinguished from one another by 2 base pair differences in
ITS and three or four base pair differences in tefl. The new collections suggest that
Magnolia forest plants are good hosts for Lasiodiplodia species with endophytic and
saprobic life-styles.

Full article in Sci Rep. 2019,;9:14355; doi: 10.1038/541598-019-50804-x
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Clitopilus lampangensis (Agaricales, Entolomataceae),
a new species from northern Thailand
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A new species of agaricomycetes, Clitopilus lampangensis, is described based on
collections from northern Thailand. This species was distinguished from previously
described Clitopilus species by its pale yellow to grayish yellow pileus with the
presence of wider caulocystidia. Molecular phylogenetic analyses, based on the data
of the internal transcribed spacers (ITS) and the large subunit (LSU) of the nuclear
ribosomal DNA, and the second largest subunit of RNA polymerase II (rbp2) genes,
also support the finding that C. lampangensis is distinct from other species within
the genus Clitopilus. A full description, color photographs, illustrations and
a phylogenetic tree showing the position of C. lampangensis are provided.

Full article in MycoKeys. 2019;58:69-82; doi: 10.3897/mycokeys.58.36307
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Optimization and characterization of red pigment
production from an endophytic fungus,
Nigrospora aurantiaca CMU-ZY2045 and its potential
source of natural dye for use in textile dyeing

Nakarin Suwannarach'2, Jaturong Kumla'2, Yuzo Nishizaki®, Naoki Sugimoto?,
Jomkwan Meerak', Kenji Matsui* and Saisamorn Lumyong'2°
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Some of the most important natural pigments have been produced from fungi and
used for coloring in food, cosmetics, textiles, and pharmaceutical products. Forty-
seven isolates of endophytic fungi were isolated from Cinnamomum zeylanicum in
northern Thailand. Only one isolate, CMU-ZY2045, produced an extracellularly red
pigment. This isolate was identified as Nigrospora aurantiaca based on morphological
characteristics and the molecular phylogenetic analysis of a combined four loci (large
subunit and internal transcribed spacer of ribosomal DNA, B-tubulin, and translation
elongation factor 1-alpha genes). The optimum conditions for red pigment production
from this fungus were investigated. The results indicated that the highest red pigment
yield was observed in the liquid medium containing glucose as a carbon source and
yeast extract as a nitrogen source, at a pH value of 5.0 and at 27 °C with shaking for
5 days. The crude red pigment revealed the highest level of solubility in methanol.
A fungal red pigment was found to have high stability at temperatures ranging from
20 to 50 °C and pH values at a range of 5.0-6.0. Based on liquid chromatography-mass
spectrometry analyses, the red pigment was characterized as bostrycin. The extracted
pigment was used for the textile dyeing process. Crude fungal red pigment revealed
the highest staining ability in cotton fabrics and displayed excellent fastness to
washing, which showing negative cytotoxicity at the concentrations used to cell
culture. This is the first report on bostrycin production from N. aurantiaca.

Full article in Appl Microbiol Biotechnol. 2019;103:6973-6978; doi: 10.1007/500253-019-09926-5
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First report of fruit rot on cantaloupe caused by
Fusarium equiseti in Thailand

Wipornpan Nuangmek?, Worawoot Aiduang?, Nakarin Suwannarach®,
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Fruit rot is one of the most important diseases of cantaloupe. In June 2016, fruit rot
was found in cantaloupe fruit (Cucumis melo var. cantalupo) in Phayao Province,
Thailand. The causal fungus was isolated from lesions and identified as Fusarium
equiseti based on both morphological characteristics and phylogenetic analysis of
combined sequences of the internal transcribed spacer of ribosomal DNA, translation
elongation factor 1-alpha and p-tubulin genes. Cantaloupe fruit inoculated with the
isolated fungus developed symptoms similar to natural ones in the field. This is
the first report of cantaloupe fruit rot caused by F. equiseti in Thailand.

Full article in | Gen Plant Pathol. 2019;85:295-300; doi:10.1007/s10327-019-00841-1
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Two novel species of Marasmius
(Marasmiaceae, Agaricales) from lower northern Thailand

Nopparat Wannathes?, Nakarin Suwannarach®®, Jaturong Kumla®<
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Two new species of Marasmius secton Sicci are described based on field work
conducted in Phu Hin Rong Kla National Park, Thailand. Marasmius thailandicus is
characterized by small, thin yellowish white basidiomes, ellipsoid basidiospores and
dimorphic caulocystidia. Marasmius rongklaensis is distinguished by a conical,
velutinous pileus, ellipsoid basidiospores, dimorphic cheilocytidia and pileipellis
a hymeniderm with pileosetae. Comprehensive description along with illustrations,
photographs, and a comparison with phenetically similar taxa are provided.
The taxonomic position has been confirmed by phylogenetic analyses of the internal
transcribed spacer (ITS1-5.85-1TS2) sequences of the ribosomal DNA.

Full article in Phytotaxa. 2019;403(2):111-121; doi: 10.11646/phytotaxa.403.2.4
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Fungal diversity notes 1036-1150: taxonomic and
phylogenetic contributions on genera and
species of fungal taxa
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This article is the tenth series of the Fungal Diversity Notes, where 114 taxa distributed
in three phyla, ten classes, 30 orders and 53 families are described and illustrated. Taxa
described in the present study include one new family (viz. Pseudoberkleasmiaceae
in Dothideomycetes), five new genera (Caatingomyces, Cryptoschizotrema, Neoacladium,
Paramassaria and Trochilispora) and 71 new species, (viz. Acrogenospora thailandica,
Amniculicola aquatica, A. guttulata, Angustimassarina sylvatica, Blackwellomyces lateris,
Boubovia gelatinosa, Buellia viridula, Caatingomyces brasiliensis, Calophoma humuli,
Camarosporidiella  mori, Canalisporium dehongense, Cantharellus brunneopallidus,
C. griseotinctus, Castanediella meliponae, Coprinopsis psammophila, Cordyceps succavus,
Cortinarius minusculus, C. subscotoides, Diaporthe italiana, D. rumicicola, Diatrypella
delonicis, Dictyocheirospora aquadulcis, D. taiwanense, Digitodesmium chiangmaiense,
Distoseptispora dehongensis, D. palmarum, Dothiorella styphnolobii, Ellisembia aurea,
Falciformispora aquatic, Fomitiporia carpinea, F. lagerstroemiae, Grammothele aurantiaca,
G. micropora, Hermatomyces bauhiniae, Jahnula queenslandica, Kamalomyces mangrovei,
Lecidella yunnanensis, Micarea squamulosa, Muriphaeosphaeria angustifoliae, Neoacladium
indicum, Neodidymelliopsis sambuci, Neosetophoma miscanthi, N. salicis, Nodulosphaeria
aquilegiae, N. thalictri, Paramassaria samaneae, Penicillium circulare, P. geumsanense,
P. mali-pumilae, P. psychrotrophicum, P. wandoense, Phaeoisaria siamensis, Phaeopoacea
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asparagicola, Phaeosphaeria penniseti, Plectocarpon galapagoense, Porina sorediata,
Pseudoberkleasmium chiangmaiense, Pyrenochaetopsis sinensis, Rhizophydium koreanum,
Russula prasina, Sporoschisma chiangraiense, Stigmatomyces chamaemyiae, S. cocksii,
S. papei, S. tschirnhausii, S. vikhrevii, Thysanorea uniseptata, Torula breviconidiophora,
T. polyseptata, Trochilispora schefflerae and Vaginatispora palmae). Further, twelve new
combinations (viz. Cryptoschizotrema cryptotrema, Prolixandromyces australi, P. elongatus,
P. falcatus, P. longispinae, P. microveliae, P. neoalardi, P. polhemorum, P. protuberans,
P. pseudoveliae, P. tenuistipitis and P. umbonatus), an epitype is chosen for Cantharellus
goossensiae, a reference specimen for Acrogenospora sphaerocephala and new synonym
Prolixandromyces are designated. Twenty-four new records on new hosts and new
geographical distributions are also reported (i.e. Acrostalagmus annulatus, Cantharellus
goossensiae, Coprinopsis villosa, Dothiorella plurivora, Dothiorella rhamni, Dothiorella
symphoricarposicola, Dictyocheirospora rotunda, Fasciatispora arengae, Grammothele
brasiliensis, Lasiodiplodia iraniensis, Lembosia xyline, Morenoina palmicola, Murispora
cicognanii, Neodidymelliopsis farokhinejadii, Neolinocarpon rachidis, Nothophoma quercina,
Peroneutypa scoparia, Pestalotiopsis aggestorum, Pilidium concavum, Plagiostoma salicellum,
Protofenestella ulmi, Sarocladium kiliense, Tetraploa nagasakiensis and Vaginatispora
armatispora).

Full article in Fungal Divers. 2019;96:1-245; doi: 10.1007/513225-019-00429-2
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Apophysomyces thailandensis
(Mucorales, mucoromycota), a new species isolated from
soil in northern Thailand and its solubilization of
non-soluble minerals
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A new species of soil fungi, described herein as Apophysomyces thailandensis, was
isolated from soil in Chiang Mai Province, Thailand. Morphologically, this species was
distinguished from previously described Apophysomyces species by its narrower
trapezoidal sporangiospores. A physiological determination showed that A. thailandensis
differs from other Apophysomyces species by its assimilation of D-turanose, D-tagatose,
D-fucose, L-fucose, and nitrite. A phylogenetic analysis, performed using combined
internal transcribed spacers (ITS), the large subunit (LSU) of ribosomal DNA (rDNA)
regions, and a part of the histone 3 (H3) gene, lends support to our the finding that
A. thailandensis is distinct from other Apophysomyces species. The genetic distance
analysis of the ITS sequence supports A. thailandensis as a new fungal species. A full
description, illustrations, phylogenetic tree, and taxonomic key to the new species are
provided. Its metal minerals solubilization ability is reported.

Full article in MycoKeys. 2019;45:75-92; doi: 10.3897/mycokeys.45.30813
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Cacaoporus, a new Boletaceae genus,
with two new species from Thailand
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We introduce a new genus, Cacaoporus, characterised by chocolate brown to dark
brown basidiomata and hymenophore, tubes not separable from the pileus context,
white to off-white basal mycelium, reddening when bruised, amygdaliform to ovoid
spores and dark brown spore deposit. Phylogenetic analyses of a four-gene dataset
(atp6, tefl, rpb2 and cox3) with a wide selection of Boletaceae showed that the new
genus is monophyletic and sister to the genera Cupreoboletus and Cyanoboletus in the
Pulveroboletus group. Two new species in the genus, C. pallidicarneus and C. tenebrosus
are described from northern Thailand. Full descriptions and illustrations of the new
genus and species are presented. The phylogeny also confirmed the reciprocal
monophyly of Neoboletus and Sutorius, which further support the separation of these
two genera.

Full article in MycoKeys. 2019;54:1-29; doi: 10.3897/mycokeys.54.35018
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Optimization of high endoglucanase yields production
from polypore fungus, Microporus xanthopus strain KA038
under solid-state fermentation using green tea waste
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Polypores are diverse macrofungi that have been extensively studied for their
lignocellulolytic enzyme production capabilities. Currently, these enzymes are being
used for many industrial purposes. However, the high cost associated with their
production is the main barrier to their broader application. This work aimed to study
the optimal medium and conditions for endoglucanase production using solid state
fermentation. Seven polypore strains were used for endoglucanase activity screening.
The fermentation experiments were carried out in 250 ml Erlenmeyer flasks with
green tea waste as a substrate. Notably, Microporus xanthopus strain KA038 showed
the best level of activity (38.62 IU/ gds). Various parameters such as moisture content,
nitrogen source, initial pH value, inoculum size and incubation time were considered
to determine the optimal conditions for endoglucanase production. The optimal
medium consisted of green tea leaves as a carbon source, beef extract as an organic
nitrogen source, NH4H>POs as an inorganic nitrogen source, pH 7.0 and an incubation
temperature at 30°C for 4 days resulted in a high enzyme yield with M. xanthopus
strain KA038 (81.8 IU/ gds).

Full article in Biol Open. 2019;8,bi0047183; doi: 10.1242/bi0.047183
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Characterization of biosynthesis pathway and
optimal condition for melanin pigment production
by an endophytic fungus,
Spissiomyces endophytica SDBR-CMU319
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Melanin is a natural pigment that is produced by filamentous fungi. In this study,
the endophytic species, Spissiomyces endophytica (strain SDBR-CMU319), produced
a brown-black pigment in the mycelia. Consequently, the pigment was extracted from
the dried fungal biomass. This was followed by pigment purification, characterization
and identification. Physical and chemical characteristics of the pigment showed acid
precipitation, alkali solubilization, decolorization with oxidizing agents, and insolubility
in most organic solvents and water. The pigment was confirmed as melanin based on
ultraviolet-visible spectroscopy, Fourier-transform infrared, and electron paramagnetic
resonance spectra analyses. The analyses of the elemental composition indicated that
the pigment possessed a low percentage of nitrogen, and therefore, was not
3,4-dihydroxyphenylalanine melanin. Inhibition studies involving specific inhibitors,
both tricyclazole and phthalide, and suggest that fungal melanin could be synthesized
through the 1,8-dihydroxynaphthalene pathway. The optimum conditions for fungal
pigment production from this species were investigated. The highest fungal pigment
yield was observed in glucose yeast extract peptone medium at an initial pH value of
6.0 and at 25°C over three weeks of cultivation. This is the first report on the
production and characterization of melanin obtained from the genus Spissiomyces.

Full article in PloS ONE. 2019;14(9): e0222187; doi: 10.1371/journal.pone.0222187
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Two new Erythrophylloporus species (Boletaceae) from
Thailand, with two new combinations of American species
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Erythrophylloporus is a lamellate genus in the family Boletaceae that has been recently
described from China based on E. cinnabarinus, the only known species. Typical
characters of Erythrophylloporus are reddish-orange to yellowish-red basidiomata,
including lamellae, bright yellow basal mycelium and smooth, broadly ellipsoid,
ellipsoid to nearly ovoid basidiospores. During our survey on diversity of Boletaceae in
Thailand, several yellowish-orange to reddish- or brownish-orange lamellate boletes
were collected. Based on both morphological evidence and molecular analyses of a four-
gene dataset (atp6, tefl, rpb2 and cox3), they were recognised as belonging in
Erythrophylloporus and different from the already known species. Two new species,
E. paucicarpus and E. suthepensis are therefore introduced from Thailand with detailed
descriptions and illustrations. Moreover, two previously described Phylloporus species,
P. aurantiacus and P. fagicola, were also revised and recombined in Erythrophylloporus.
A key to all known Erythrophylloporus species is provided.

Full article in MycoKeys. 2019;565:29-57; doi: 10.3897/mycokeys.55.34570
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Limacella bangladeshana, first record of the genus
in Thailand

Jaturong Kumla', Nakarin Suwannarach', Saisamorn Lumyong'?
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Mushroom specimens collected in Thailand were identified as Limacella bangladeshana,
based on morphology and LSU and ITS sequence analyses. A full description and
illustration are provided. This is the first record of the genus Limacella from Thailand.

Full article in Mycotaxon. 2019;134(3):529-534; doi.org/10.5248/134.529
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First report of Lasiodiplodia theobromae causing
fruit rot disease on melon (Cucumis melo) in Thailand
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Melon (Cucumis meloL.) is a popular fruit that is cultivated and consumed in Thailand.
In March 2019, fruit rot was observed on approximately 25% of melons collected in
Wang Thong, Phitsanulok Province, Thailand. The decayed area started from the base
of fruit, appearing as black spots surrounded by a dark brown margin. The internal
decayed area appeared rotten and was surrounded by water-soaked tissues. Tissue
segments (10 x 10 mm) from the margins of the internal diseased tissues were surface
disinfected with 1% NaClO for 1 min followed by 70% ethanol for 10 s and washed
three times with sterile distilled water. Ten disinfected tissues were placed on potato
dextrose agar (PDA) and incubated at 25°C for 3 days. Five fungal isolates, all with
similar morphology, were obtained. Three isolates (SDBR-CMU351, SDBR-CMU353,
and SDBR-CMU354) were selected and used in this study. Fungal colonies were
initially greyish-white and then became dark gray with age and produced a dark
pigment after incubation on PDA at 25°C for 1 week. Mature mycelia were septate
with irregular branches. Globular or irregular pycnidia were observed on PDA at 25°C
after 3 weeks. Conidia produced in pycnidia were initially unicellular, hyaline,
granulose, subovoid to ellipsoidal, and measured 20 to 27 x 10 to 16 um. Mature
conidia became darker, uniseptate, and longitudinally striate. Paraphyses produced
within the tissues of pycnidia were hyaline, cylindrical, aseptate, and up to 70 pm
long. All selected isolates were initially identified as Lasiodiplodia theobromae (Pat.)
Griffon & Maubl. (Alves et al. 2008). The internal transcribed spacer (ITS) region of
rDNA, B-tubulin (TUB) gene, and translation elongation factor-alpha (TEF-1) gene
were amplified with published primers (Glass and Donaldson 1995; O'Donnell et al.
1998; White et al. 1990). The ITS (MN093981, MN114215, MN114216), TUB (MN11415,
MN369577, MN369579), and TEF-1 (MN114216, MN369578, MN369580) sequences
were deposited in GenBank. Maximum likelihood analyses were performed using
RAXML version 7.0.3 (Stamatakis 2006) based on multilocus alignment. All selected
isolates clustered with L. theobromae with 100% bootstrap support. Each gene sequence
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revealed 100% similarity to the L. theobromae CBS 164.96 ex-type sequences. Therefore,
all selected isolates were identified as L. theobromae based on morphological and
molecular evidence. Pathogenicity tests were performed by inoculating 10 melon
fruits after surface disinfesting in 1.5% NaClO, rinsing twice with sterile distilled
water, and wounding (de Oliveira et al. 2014). Conidia were collected from 3-week-old
PDA cultures and suspended in sterile distilled water. Twenty microliters of conidia
suspension (6 x 105 conidia/ml) were dropped onto the wounds. Ten control fruits
were inoculated with sterile distilled water. The tests were repeated twice. Fruits were
incubated at 25°C. After 5 days, gray mycelia covered the wound, and the same
internal symptoms described above appeared. Fungi were reisolated and confirmed
as L. theobromae by both morphological and molecular approaches. The control fruits
remained asymptomatic. The occurrence of postharvest fruit rot on melons caused by
L. theobromae was reported in Brazil (Marques et al. 2013) and Italy (Bertetti et al. 2012).
To our knowledge, this is the first report of the presence of L. theobromae causing
postharvest fruit rot on melons in Thailand.

Full article in Plant Dis. 2019;104(1); doi: 10.1094/PDIS-07-19-1454-PDN
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Candida xylosifermentans sp. nov.,
a D-xylose-fermenting yeast species isolated in Thailand
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Three strains, representing a novel anamorphic and D-xylose-fermenting yeast species
were isolated from moss (ST-302T), seawater (ST-1169) and peat (DMKU-XE12)
collected from the southern part of Thailand. The three strains had identical sequences
of the D1/D2 regions of the large subunit (LSU) rRNA gene and the internal
transcribed spacer (ITS) regions. Candida flosculorum CBS 105667 and Candida
sharkiensis CBS 11368T were the most closely related species with 7.9 % nucleotide
substitutions in the D1/D2 regions of the LSU rRNA gene, and 10.3 and 12.6%
nucleotide substitutions in the ITS regions, respectively. Phylogenetic analysis based
on the concatenated sequences of the ITS and the D1/D2 regions confirmed that the
three strains represented a distinct anamorphic species in the Clavispora clade.
Therefore, the three strains were described as a novel species, for which we propose
the name Candida xylosifermentans sp. nov.

Full article in Int. | Syst Evol Microbiol. 2019;69:2674-2680; doi: 10.1099/ijsem.0.003505
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Yeast communities in sugarcane phylloplane
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The study aimed to investigate yeast communities in sugarcane (Saccharum officinarum
Linn.) phylloplane in Thailand by a culture-dependent approach using a direct
isolation method; namely, plating of leaf washing for yeast isolation. A total of
150 yeast strains were obtained from 79 sugarcane leaf samples collected in ten
provinces. Identification on the basis of the D1/D2 region of the large subunit (LSU)
rRNA gene sequence analysis revealed that 126 yeast strains (84%) were identified to
be yeast in the phylum Basidiomycota and 24 strains (16%) were in the phylum
Ascomycota. Basidiomycetous yeast consisted of 27 known species in 18 genera viz.
Cystobasidium, Dioszegia, Dirkmeia, Hannaella, Jaminaea, Kwoniella, Langdonia, Moesziomyces,
Occultifur, Papiliotrema, Piskurozyma, Pseudozyma, Rhodosporidiobolus, Rhodotorula,
Saitozyma, Sporobolomyces, Symmetrospora and Tremella, whereas, ascomycetous yeast
consisted of three species viz. Candida parapsilosis, Kodamaea ohmeri and Meyerozyma
caribbica. In addition, the most common known yeast species detected were Dirkmeia
churashimaensis with relative frequency and frequency of occurrence of 12.0 and 22.8%,
respectively. Subsequently, seven strains were found to be five new yeast species,
which were already proposed as Kalmanozyma vetiver, Wickerhamiella siamensis,
Papiliotrema siamense, Hannaella phyllophila and Occultifur tropicalis. The results of this
study revealed a higher number of yeast strains and species in the phylum
Basidiomycota, which agreed with other reports. However, the present results are
opposite to those of our previous study when the enrichment technique was used for
yeast isolation.

Full article in Microbiology (Moscow). 2019;88(3):353-369; doi: 10.1134/50026261719030135
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Tremella saccharicola f.a., sp. nov.,
a novel tremellaceous yeast species
isolated from tropical regions
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Ten strains representing a single anamorphic novel yeast species were isolated from
the external surface (DMKU-SP23 and DMKU-5P40) and tissue (DMKU-SES89,
DMKU-SE99, DMKU-SE100 and DMKU-SE147) of sugarcane leaves in Thailand, and
phylloplane (IMUFRJR 52034) and rhizoplane (IMUFR] 52036 and 52037) of sugarcane
and associated soil (IMUFR] 52035) in Brazil. These strains showed zero to two
nucleotide substitutions in the sequences of the D1/D2 region of the LSU rRNA gene
and zero to three nucleotide substitutions in the internal transcribed spacer (ITS)
region. Tremella globispora was the most closely related species, but with 1.7-2.1%
nucleotide substitutions in the D1/D2 region of the LSU rRNA gene, and 5.3-6.0 %
nucleotide substitutions in the ITS region. Phylogenetic analysis based on the
concatenated sequences of the ITS and the D1/D2 regions showed that these 10 strains
represented a single species belonging to the genus Tremella (class Tremellomycetes,
subphylum Agaricomycotina) that was distinct from related species. They therefore
represented a novel species of the genus Tremella although the formation of basidia
and basidiocarp were not observed. The name Tremella saccharicola f.a., sp. nov. is
proposed. The type strain is DMKU-SP23T (=NBRC 109698™=BCC 611867).

Full article in Int | Syst Evol Microbiol. 2019;69(7):2010-2016; doi: 10.1099/ijsem.0.003420
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Selection of thermotolerant Saccharomyces cerevisiae
for high temperature ethanol production from molasses
and increasing ethanol production by strain improvement
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A thermotolerant ethanol fermenting yeast strain is a key requirement for effective
ethanol production at high temperature. This work aimed to select a thermotolerant
yeast producing a high ethanol concentration from molasses and increasing its ethanol
production by mutagenesis. Saccharomyces cerevisiane DMKU 3-5087 was selected from
168 ethanol producing strains because it produced the highest ethanol concentration
from molasses at 40 °C. Optimization of molasses broth composition was performed
by the response surface method using Box-Behnken design. In molasses broth
containing optimal total fermentable sugars (TFS) of 200 g/L and optimal (NH4)25O4
of 1 g/L, with an initial pH of 5.5 by shaking flask cultivation at 40 °C ethanol,
productivity and yield were 58.4+0.24 g/L, 1.39 g/L/h and 0.29 g/g, respectively.
Batch fermentation in a 5 L stirred-tank fermenter with 3 L optimized molasses broth
adjusted to an initial pH of 5.5 and fermentation controlled at 40 °C and 300 rpm
agitation resulted in 72.4 g/L ethanol, 1.21 g/L/h productivity and 0.36 g/g yield at
60 h. Strain DMKU 3-5087 improvement was performed by mutagenesis using
ultraviolet radiation and ethyl methane sulfonate (EMS). Six EMS mutants produced
higher ethanol (65.2 £ 0.48-73.0 £ 0.54 g/L) in molasses broth containing 200 g/L TFS
and 1 g/L (NH4)2SOs by shake flask fermentation at 37 °C than the wild type
(59.8+£0.25 g/L). Among these mutants, only mutant S087E100-265 produced higher
ethanol (62.5+0.26 g/L) than the wild type (69.5+0.02 g/L) at 40 °C. In addition,
mutant SO87E100-265 showed better tolerance to high sugar concentration, furfural,
hydroxymethylfurfural and acetic acid than the wild type.

Full article in Antonie van Leeuwenhoek. 2019;112(7):975-990; doi: 10.1007/s10482-019-01230-6
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Functional analysis of Mig1 and Rag5
as expressional regulators in thermotolerant yeast
Kluyveromyces marxianus
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To analyze the glucose repression mechanism in the thermotolerant yeast
Kluyveromyces marxianus, disrupted mutants of genes for Migl and Ragb as orthologs
of Migl and Hxk2, respectively, in Saccharomyces cerevisine were constructed, and their
characteristics were compared with those of the corresponding mutants of
S. cerevisiae. MIG1 mutants of both yeasts exhibited more resistance than the
corresponding parental strains to 2-deoxyglucose (2-DOG). Histidine was found to be
essential for the growth of Kmmigl, but not that of Kmragh, suggesting that MIGI is
required for histidine biosynthesis in K. marxianus. Moreover, Kmragb and Schxk2 were
more resistant than the corresponding MIG1 mutant to 2-DOG, and only the latter
increased the utilization speed of sucrose in the presence of glucose. Kmragb exhibited
very low activities for gluco-hexokinase and hexokinase and, unlike Schxk2, showed
very slow growth and a low level of ethanol production in a glucose medium.
Furthermore, Kmragb, but not Kmmigl, exhibited high inulinase activity in a glucose
medium and exhibited greatly delayed utilization of accumulated fructose in the
medium containing both glucose and sucrose. Transcription analysis revealed that the
expression levels of INU1 for inulinase and GLK1 for glucokinase in Kmrag5 were
higher than those in the parental strain; the expression level of INU1 in Kmmigl was
higher, but the expression levels of RAGI for a low-affinity glucose transporter in
Kmmigl and Kmragb were lower. These findings suggest that except for regulation of
histidine biosynthesis, Migl and Ragb of K. marxianus play similar roles in the
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regulation of gene expression and share some functions with Migl and Hxk2,

respectively, in S. cerevisiae.

Full article in Appl Microbiol Biotechnol. 2019;103:395-410; doi: 10.1007/500253-018-9462-y
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Delta-9 fatty acid desaturase overexpression
enhanced lipid production and oleic acid content
in Rhodosporidium toruloides for
preferable yeast lipid production
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The oil plants provide a sufficient source of renewable lipid production for alternative
fuel and chemical supplies as an alternative to the depleting fossil source, but the
environmental effect from these plants’ cropping is a concern. The high oleic acid (OA;
C18:1) content in plant-derived products provide advantages of multiple uses with
improved oxidative stability and a wide range of applicable temperature. Here we
used a promising lipid producer, the oleaginous yeast Rhodosporidium toruloides, to
attempt to obtain an OA-enriched lipid. Saccharomyces cerevisine OLE1 (ScOLE1) gene
encodes A9 fatty acid desaturase (A9FAD), which is generally known to synthesize
palmitoleic acid (POA; C16:1) and OA, but the functions of putative R. foruloides
A9FAD gene are not well understood. In a complementary test, the RtAIFAD gene
rescued the survival of an OA-deficient ScolelA mutant, and we introduced the
RtA9FAD gene into R. toruloides strains for the production of OA-enriched lipid.
Increasing lipid production was observed in ScOLE1 and genomic RtA9FAD gene-
overexpressing R. toruloides strains. The ScOLE1 transformant output fivefold more
OA content in total amount, with >70% of total lipid. Different enhancing effects from
the protein coding sequence and genomic sequence of RtA9FAD genes were also
observed. Overall, this study resulted in ScOLE1 and RtA9FAD gene overexpression
in R. toruloides to obtain OA-enriched lipid as a candidate source of designed biodiesel
and lipid-related chemicals.

Full article in | Biosci Bioeng. 2019;127(4):430-440; doi: 10.1016/ j.jbiosc.2018.09.005
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Biosynthetic pathway of indole-3-acetic acid in
basidiomycetous yeast Rhodosporidiobolus fluvialis
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IAA biosynthetic pathways in a basidiomycetous yeast, Rhodosporidiobolus fluvialis
DMKU-CP293, were investigated. The yeast strain showed tryptophan (Trp)-
dependent IAA biosynthesis when grown in tryptophan supplemented mineral salt
medium. Gas chromatography-mass spectrometry was used to further identify the
pathway intermediates of Trp-dependent IAA biosynthesis. The results indicated that
the main intermediates produced by R. fluvialis DMKU-CP293 were tryptamine
(TAM), indole-3-acetic acid (IAA), and tryptophol (TOL), whereas indole-3-pyruvic
acid (IPA) was not found. However, supplementation of IPA to the culture medium
resulted in IAA peak detection by high-performance liquid chromatography analysis
of the culture supernatant. Key enzymes of three IAA biosynthetic routes, i.e., IPA,
IAM and TAM were investigated to clarify the IAA biosynthetic pathways of
R. fluvialis DMKU-CP293. Results indicated that the activities of tryptophan
aminotransferase, tryptophan 2-monooxygenase, and tryptophan decarboxylase were
observed in cell crude extract. Overall results suggested that IAA biosynthetic in this
yeast strain mainly occurred via the IPA route. Nevertheless, IAM and TAM pathway
might be involved in R. fluvialis DMKU-CP293.

Full article in Mycobiology (TMYB). 2019;47:292-300; doi: 10.1080/12298093.2019.1638672
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Selection of Acid-Resistant Purple Nonsulfur Bacteria
from Peat Swamp Forests to Apply as Biofertilizers
and Biocontrol Agents
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This study aimed to investigate an inexpensive enrichment medium for obtaining
acid-resistant purple nonsulfur bacteria (PNSB) from peat swamp forests (PSF),
screening PNSB for their biofertilizer and biocontrol properties, and investigating
physico-chemical properties of PSF. Rice straw and G5 broths were used to count
PNSB in PSF of Southern Thailand, and isolated PNSB were selected based on the
release of nutrients (NHs*and PO43~ from various P-sources), plant growth-promoting
substances (PGPS —siderophores, exopolymeric substances, indole-3-acetic acid, and
5-aminolevulinic acid), and inhibiting rice fungal pathogens (Bipolaris oryzae NPT0508
and Curvularia lunata SPB0627). Soil and water samples from primary and secondary
PSF of Kan Tulee showed significant differences only for pH in soil and SO4?~ in water.
Almost parameters of both sample types from Kuan Kreng secondary PSF were higher
than for Kan Tulee site, except pH. PNSB population was low in both enrichment
media and 60 acid-resistant PNSB were isolated. All these were identified as
Rhodopseudomonas palustris. R. palustris KKSSR66 was most effective in providing
siderophores, NH4*, and PO43~; R. palustris strains KTSWR26, KKSSG39, and KTSWR2
in PGPS production. R. palustris KISSR54 showed highest inhibition against both rice
pathogens. They are potentially beneficial PNSB for rice cultivation in acidic soil.

Full article in | Soil Sci Plant Nutr. 2019;19:488-500; doi: 10.1007/542729-019-00044-9
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MIG1 as a positive regulator for the histidine biosynthesis
pathway and as a global regulator in thermotolerant yeast
Kluyveromyces marxianus

Mochamad Nurcholis'-2, Masayuki Murata3, Savitree Limtong?*,
Tomoyuki Kosaka®°€ and Mamoru Yamada'-3°6

! Graduate School of Medicine, Yamaguchi University, Ube, 755-8505, Japan.

2 Department of food Science and Technology, Faculty of Agricultural Technology, Brawijaya University, Malang,
65145, Indonesia.

3 Graduate School of Science and Technology for Innovation, Yamaguchi University, Yamaguchi, 753-8515,
Japan.

4 Department of Microbiology, Faculty of Science, Kasetsart University, Bangkok, 10900, Thailand.

5 Department of Biological Chemistry, Faculty of Agriculture, Yamaguchi University, Yamaguchi, 753-8515, J
Japan.

6 Research center for Thermotolerant Microbial Resources, Yamaguchi University, Yamaguchi, 753-8315, Japan.

Kmmig1 as a disrupted mutant of MIG1 encoding a regulator for glucose repression in
Kluyveromyces marxianus exhibits a histidine-auxotrophic phenotype. Genome-wide
expression analysis revealed that only HIS4 in seven HIS genes for histidine
biosynthesis was down-regulated in Kmmigl. Consistently, introduction of HIS4 into
Kmmigl suppressed the requirement of histidine. Considering the fact that His4
catalyzes four of ten steps in histidine biosynthesis, K. marxianus has evolved a novel
and effective regulation mechanism via Mig1 for the control of histidine biosynthesis.
Moreover, RNA-Seq analysis revealed that there were more than 1,000 differentially
expressed genes in Kmmigl, suggesting that Mig1 is directly or indirectly involved in
the regulation of their expression as a global regulator.

Full article in Sci Rep. 2019;9:9926; doi: 10.1038/541598-019-46411-5
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Furan/thiophene-based fluorescent hydrazones
as fluoride and cyanide sensors
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Four dual optical signalings of fluorescent hydrazone Schiff bases were synthesized
from 1,8- naphthalimide hydrazide and substituted furan and thiophene rings,
employing ethanol as green solvent. All synthesized molecules can detect F~ and
CN-~ with fast response with naked eye color change and quenching of fluorescence.
Most common competitive anions have paltry interferences during the optical sensing
of F~, while only nitro and methyl furan substituted provided good selectivity to
CN- in THF. Substituents on heterocyclic directly affect fluoride capturing sensitivity,
namely, electron donating group provides more sensitivity than with electron
withdrawing groups. 'lH NMR confirms the H-bonding between sensor molecule and
F~/CN-. The detection limits of the four-sensor molecules were found below 0.3 ppm
for F~ and CN~ detection. The magnitude of fluorescence quenching was estimated
through Stern- Volmer plots. Test strips experimentation revealed the on-site solid-
state detection efficacy of the sensors. Addition of Cu(Il) ions to nitro and methyl
furan substituted, resulted in selective discrimination between F~ and CN- in THF.
Computational studies prove the agreement of reactivity for four optical molecules
interaction with F~ and show that substituent at furan/ thiophene does not affect the
sensitivity, this is contrary to traditional school of thoughts.

Full article in Journal of Photochemistry and Photobiology A: Chemistry. 2019;3851:112038;
doi.org/10.1016/].jphotochem.2019.112038
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Influence of carbon nanotube and ionic liquid
on properties of natural rubber nanocomposites
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Some properties of carbon nanotube (CNT) filled natural rubber (NR) composites
were improved by adding an ionic liquid (IL), 1-butyl-3-methyl imidazolium bis
(trifluoromethylsulphonyl)mide (BMI). In this work, the CNT and IL (CNT-IL) were
mixed with NR by latex mixing method. Cure characteristics, thermo-mechanical
properties, Payne effect, electrical conductivity and thermal stability were investigated.
It was found that IL (BMI) accelerated vulcanization reactions and reduced scorch
time. In addition, Fourier Transform Infrared (FTIR) results confirmed the role of IL
in NR composites along with the reaction between CNT and NR molecules.
The temperature scanning stress relaxation (TSSR) measurement was used to assess
thermo-mechanical properties, and a relaxation peak of IL was found due to
interactions of cations and anions in IL (BMI). Furthermore, the Payne effect was used
to qualitatively analyze the roles of IL and CNT in three-dimensional CNT networks
in the NR matrix. It was found that CNT dispersion was finer in the NR/CNT
composites with IL. Furthermore, the NR/CNT-IL composite had higher electrical
conductivity and lower percolation threshold concentration than the NR/CNT
composite.

Full article in eXPRESS Polymer Letters. 2019;13(4): 327-348; doi.org/10.3144/expresspolymlett.
2019.28
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Modifying interlayer space of montmorillonite with
octakis(3-(1-methylimidazolium)propyl)
octasilsesquioxane chloride
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Highly water-soluble material of multi- imidazolium based silsesquioxane cages
(material 2) is a promising candidate for modifying clay mineral interlayer space,
which is successfully demonstrated by using montmorillonite. The modified
montmorillonite can be easily prepared via cation exchange reaction between
material 2 and sodium ions of montmorillonite, dispersed in an aqueous solution at
room temperature. The modified montmorillonite formed a precipitate within a few
seconds. A single layer of material 2 found to be intercalated in the modified
montmorillonite with a maximum interlayer space (d-value) of 18 A (1.8 nm) from
13A (1.3nm) of the unmodified one was confirmed by transmission electron
microscopy (TEM) and X-rays diffraction (XRD). Moreover, the percentage uptake
and nature of incorporation of material 2 into montmorillonite layers were investigated
by thermal gravimetric analyses (TGA), Si NMR and FT-IR spectroscopies.

Full article in Applied Clay Science. 2019;171:6-13; doi.org/10.1016/j.clay.2019.01.022
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Lithium-Templated Formation of
Polyhedral Oligomeric Silsesquioxanes (POSS)
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A coordination complex, lithium hepta(i-butyl)silsesquioxane trisilanolate (1; Li-T7),
a stable intermediate in silsesquioxane (SQ) syntheses, was successfully isolated in
65% yield and found to be highly soluble in nonpolar solvents such as hexane.
The structure of Li-T7 was confirmed by NMR, IR spectroscopy, matrix-assisted laser
desorption ionization time-of-flight mass spectrometry, electrospray ionization mass
spectrometry, and computational simulation, providing detailed elucidation of the
intermolecular self-association of the SQ cage with a box-shaped LisOs polyhedron
through strong coordination bonds. After acid treatment, Li-T7 undergoes lithium-
proton cationic exchange, yielding hepta(i-butyl)silsesquioxane trisilanol (2; H-T7)
quantitatively. The high yield of H-T7 seems to be influenced by Li-O bonding in the
Li-T7 complex that affects the selective formation of hepta(i-butyl)silsesquioxane
trisilanolate and the bulky i-butyl groups which may prevent decomposition or SQ
cage-rearrangement even at reflux under alkaline conditions. Single-crystal X-ray
crystallography confirms the presence of the dumbbell-shaped SQ partial cages
through strong intermolecular hydrogen bonds. Interestingly, lowering the polarity
of the reaction solution by adding dichloromethane results in formation of the cubic
octa(i-butyl)silsesquioxane (3; Ts) cage in a good yield (47%), which is isolated by
crystallization from the reaction solution.

Full article in Inorg Chem. 2019;58(22):15110-15117; doi: 10.1021/acs.inorgchem.9b01836
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YAP as a key regulator of
adipo-osteogenic differentiation in human MSCs
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Background: Mesenchymal stem cells (MSCs) are multipotent stem cells that are able
to differentiate into several cell types, including cartilage, fat, and bone. As a common
progenitor, MSC differentiation has to be tightly regulated to maintain the balance of
their differentiation commitment. It has been reported that the decision process of
MSC:s into fat and bone cells is competing and reciprocal. Several factors have been
suggested as critical factors that affect adipo-osteogenic decision, including melatonin
and smad4. Yes-associated protein (YAP) is an important effector protein in the Hippo
signaling pathway that acts as a transcriptional regulator by activating the transcription
of the genes involved in cell proliferation and anti-apoptosis. The non-canonical role
of YAP in regulating bone homeostasis by promoting osteogenesis and suppressing
adipogenesis was recently demonstrated in a mouse model. However, it is unclear
whether YAP is also crucial for modulating human MSC differentiation to fat and bone.
Methods: The expression level of YAP during MSC differentiation was modulated
using pharmaceutical molecule and genetic experiments through gain- and loss-of-
function approaches.

Results: We demonstrated for the first time that YAP has a non-canonical role in
regulating the balance of adipo-osteogenic differentiation of human MSCs. The result
from synchrotron radiation-based Fourier transform infrared (FTIR) microspectro-
scopy showed unique metabolic fingerprints generated from YAP-targeted differentiated
cells that were clearly distinguished from non-manipulated control.

Conclusions: These results, thus, identify YAP as an important effector protein that
regulates human MSC differentiation to fat and bone and suggests the use of FTIR
microspectroscopy as a promising technique in stem cell research.

Full article in Stem Cell Res Ther. 2019;18;10(1):402; doi: 10.1186/513287-019-1494-4
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Generation of a WWTR1 mutation
induced pluripotent stem cell line, MUSIi012-A-1,
using CRISPR/Cas9
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WWTR1 or TAZ (WWTR1/TAZ) is a transcriptional coactivator that acts as a
downstream regulatory target in the Hippo signaling pathway, which plays a pivotal
role in regulating cell proliferation and anti-apoptosis. It has been shown in other cell
types that WWTR1/TAZ plays a redundant role to its homolog YAP1. Using
CRISPR/Cas9 gene editing, we established the WWTR1/TAZ-KO cell line, which
features homozygous deletion of WWTR1 gene from human iPSCs. The established
WWTR1/YAZ-KO cell line maintained the pluripotent phenotype, the ability to
differentiate into all three embryonic germ layers, and normal karyotype.

Full article in Stem Cell Res. 2019;41:101634; doi: 10.1016/j.scr.2019.101634
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Generation of human induced pluripotent stem cell line
carrying SCN5AC2204>T Brugada mutation (MUSIi009-A-1)
introduced by CRISPR/Cas9-mediated genome editing
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Human induced pluripotent stem cells (hiPSCs) derived from dermal fibroblasts
having wild type (WT) SCN5A were engineered by CRISPR/Cas9-mediated genome
editing to harbor a specific point mutation (C2204>T) in SCN5A, which results in a
substitution of the WT alanine by valine at codon 735 (A735V). The established
MUSIi009-A-1 hiPSC line has a homozygous C2204>T mutation on exon 14 of SCN5A
that was confirmed by DNA sequencing analysis. The cells exhibited normal karyotype,
expressed pluripotent markers and retained its capability to differentiate into three
germ layers. The cardiomyocytes derived from this line would be a useful model for
investigating cardiac channelopathy.

Full article in Stem Cell Res. 2019;41:101618; doi: 10.1016/;.scr.2019.101618
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CD34* cells were isolated from mobilized peripheral blood of a healthy donor and
reprogrammed by nucleofection with episomal plasmids carrying 1-MYC, LIN28,
OCT4, SOX2, KLF4, EBNA-1, and shRNA against p53. The obtained MUSIi012-A cell
line maintained the pluripotent phenotype, the ability to differentiate into all three
germ layers, and a normal karyotype.

Full article in Stem Cell Res. 2019;41:101597; doi: 10.1016/j.scr.2019.101597
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Comparing human iPSC-cardiomyocytes versus
HEK293T cells unveils disease-causing effects of
Brugada mutation A735V of NaV1.5 sodium channels
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Loss-of-function mutations of the SCN5A gene encoding for the sodium channel
a-subunit NaV1.5 result in the autosomal dominant hereditary disease Brugada
Syndrome (BrS) with a high risk of sudden cardiac death in the adult. We here
engineered human induced pluripotent stem cell-derived cardiomyocytes (hiPSC-
CMs) carrying the CRISPR/Cas9 introduced BrS-mutation p.A735V-NaV1.5
(g.2204C > T in exon 14 of SCN5A) as a novel model independent of patient’s genetic
background. Recent studies raised concern regarding the use of hiPSC-CMs for
studying adult-onset hereditary diseases due to cells' immature phenotype. To tackle
this concern, long-term cultivation of hiPSC-CMs on a stiff matrix (27-42 days) was
applied to promote maturation. Patch clamp recordings of A735V mutated hiPSC-
CMs revealed a substantially reduced upstroke velocity and sodium current density,
a prominent rightward shift of the steady state activation curve and decelerated
recovery from inactivation as compared to isogenic hiPSC-CMs controls. These
observations were substantiated by a comparative study on mutant A735V-NaV1.5
channels heterologously expressed in HEK293T cells. In contrast to mutated hiPSC-
CMs, a leftward shift of sodium channel inactivation was not observed in HEK293T,
emphasizing the importance of investigating mechanisms of BrS in independent
systems. Overall, our approach supports hiPSC-CMs' relevance for investigating
channelopathies in a dish.

Full article in Sci Rep. 2019;1,9(1):11173; doi: 10.1038/541598-019-47632-4
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Despite overall progress in improving cancer treatments, the complete response of
mantle cell lymphoma (MCL) is still limited due to the inevitable development of drug
resistance. More than half of patients did not attain response to bortezomib (BTZ), the
approved treatment for relapsed or refractory MCL. Understanding how MCL cells
acquire BTZ resistance at the molecular level may be a key to the long-term management
of MCL patients and new therapeutic strategies. We established a series of de novo BTZ-
resistant human MCL-derived cells with approximately 15- to 60-fold less sensitivity
than those of parental cells. Using gene expression profiling, we discovered that
putative cancer-related genes involved in drug resistance and cell survival tested were
mostly downregulated, likely due to global DNA hypermethylation. Significant
information on dysregulated lipid metabolism was obtained from synchrotron-based
Fourier transform infrared (FTIR) spectroscopy of single cells. We demonstrated for the
tirst time an upregulation of CD36 in highly BTZ-resistant cells in accordance with an
increase in their lipid accumulation. Ectopic expression of CD36 causes an increase in
lipid droplets and renders BTZ resistance to various human MCL cells. By contrast,
inhibition of CD36 by neutralizing antibody strongly enhances BTZ sensitivity,
particularly in CD36-overexpressing cells and de novo BTZ-resistant cells. Together, our
tindings highlight the potential application of CD36 inhibition for BIZ sensitization and
suggest the use of FTIR spectroscopy as a promising technique in cancer research.

Full article in Cancers (Basel). 2019;24;11(4); doi: 10.3390/cancers11040576
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An integration-free iPSC line (MUSIi008-A) derived from
a patient with severe hemolytic anemia carrying compound
heterozygote mutations in KLF1 gene for disease modeling
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We generated an induced pluripotent stem cell (iPSC) line from peripheral blood
mononuclear cells (PBMNCs) isolated from a 1-year old female carrying compound
heterozygote for KLF1 mutations (G176RfsX179 and A298P mutations). Non-integrating
Sendai viral (SeV) vectors containing KOS, hc-MYC and hKLF4 were used for
reprogramming. The established MUSIi008-A cell line contained the same mutations
found in the patient, expressed pluripotent markers, differentiated into cells of three
embryonic germ layers both in vitro and in vivo, and exhibited normal karyotype.
This cell line may provide an alternative renewable source of cells for in vitro disease
modeling of severe transfusion-dependent hemolytic anemia.

Full article in Stem Cell Res. 2019;34:101344; doi: 10.1016/;.scr.2018.09.021
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Physicochemical properties of rice starch
during microwave heating for food product quality
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Rice starch is gradually used as a food ingredient. The characteristics of native starch
are limited for using in some products. Therefore, microwave heating which is a non-
chemically method was used for modify rice starch in this study. Changing of rice
starch properties during microwave heating was investigated aimed for improving
food product quality. Pasting properties of native starch (NS) showed the highest
value for pasting temperature (66.8°C) and pasting viscosity (peak=3,583 cP,
trough=1,542 cP, final=2,805 cP and setback=956 cP) than microwave treated rice
starch (MRS) at 4 different time periods (10 s, 20 s, 30 s and 40 s). The results of pasting
viscosity among MRS at 4 different time periods showed the lower values when
increasing heating time. MRS at 40 s (MRS_40S) gave the lowest pasting temperature
(562.9°C) which was needed lower temperature to gelatinize starch. NS had significant
lower To (60.0°C), Tp (68.8°C), and Tc (75.5°C), and higher enthalpy (12.22 ]J/g) than
the MRS. To, Tp and Tc of MRS was increased when treated time increasing, while
enthalpy was decreased due to starch was gradually gelatinized and loss of
crystallinity. XRD patterns of NS were found to be A-type because it showed peak of
26 at 15°,17°, 18° and 23° while XRD pattern of MRS_40S was changed and displayed
peak only at 20 (V-type). These changing of XRD patterns may due to loss of
crystallinity during heating. The results indicated that microwave heating could
change rice starch properties, especially MRS_40S displayed complete gelatinization.
In addition, MRS_40S could be applied for using as texture improver for some food
products which needs low viscosity e.g. soup, curry sauces and some beverages.

Key Words : Rice, starch, microwave heating, food quality

Full article in | Nutr Sci Vitaminol. 2019;65:5163-5165; doi: 10.3177/jnsv.65.5163
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Gluten-free rice breading using composited rice flour and
pre-germinated brown rice flour for health benefits
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Gluten-free rice breading (RB) is generally prepared by shredding of gluten-free rice
bread. It is an alternative product for Celiac patients, who are gluten allergic. The aim
of this research was to formulate gluten-free rice bread formula by using composited
rice flour (RF) and pre-germinated brown rice flour (PGBRF) from two Thai rice
cultivars, Pathum-Thanil (15% amylose) and Phitsanulok2 (27% amylose) at the ratio
of 1:1, by considering the structural properties of bread, health benefit of breading,
and the properties of breading as coating material of fried frozen croquette (C-) and
compared to those of samples prepared from wheat flour. Increasing PGBRF from 0%
to 50% in gluten-free rice bread formula increased the puffed cell wall of air cell in
gluten-free rice bread. Antioxidative activity of RB containing 50% PGBRF (RB-50%)
was 4 and 9 times higher than RB without PGBRF (RB-0%) and wheat breading (WB),
respectively. WB contained 356,289 mg/kg of gluten, while RB contained less than
2mg/kg of gluten, which could be labeled “gluten-free”. When compared all breading
samples as coating material of C-, oil absorption of C-RB-50% (14.32 %) was 3 times
lower than that of WB (44.36%). Therefore, the RB-50% had health benefits for
consumers who are suffered from Celiac disease and also other health-conscious
consumers considering the higher antioxidative properties and lower oil uptake than
the consumption of WB.

Full article in | Nutr Sci Vitaminol. 2019;65:5206-5211; doi: 10.3177/jnsv.65.5206
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The role of GAD pathway for regulation of GABA
accumulation and C/N balance in
Synechocystis sp. PCC6803
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Synechocystis sp. PCC6803 was engineered by interrupting the a-ketoglutarate
decarboxylase (KGD) and overexpressing the glutamate decarboxylase (GAD)
pathways to create AKgd, GADox, and GADox/AKgd mutants with the aim to enhance
GABA accumulation. Supplementation of 20 mM glutamate or 0.5 mM spermidine
increased the GABA contents by several folds in engineered strains. Supplementation
of glutamate not only increased the GABA accumulation of cells but also improved
the growth rates of engineered strains, signifying that the GAD pathway plays a
crucial role in maintaining the intracellular glutamate homeostasis in Synechocystis.
The high GABA level was detected in GADox/AKgd grown in 0.1% glucose-supple-
mented medium, ~ 240-folds higher than that in WT grown without glucose. Overall
results suggested that the optimization of carbon and nitrogen sources was effective
in enhancing the GABA accumulation in Synechocystis overexpressing the GAD and
lacking the functional KGD pathway. This work provides an insight into the strategy
to improve GABA production in cyanobacteria and possibly in plants as well.

Full article in ] Appl Phycol. 2019;31:3503-3514; doi.org/10.1007/s10811-019-01834-5
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Improvement of photobiological hydrogen production by
suspended and immobilized cells of the N2-fixing
cyanobacterium Fischerella muscicola TISTR 8215
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To develop H> photoproduction by using the N»-fixing cyanobacterium Fischerella
muscicola TISTR 8215, a novel strain isolated from soil in Thailand, the factors affecting
H> production were investigated in this study. Enhanced Hz production in suspension
culture was obtained when adapting the cells under N»-fixing condition (modified AA
medium) with continuous illumination of 250 pmol photons m=2 s1 under aerobic
condition for 24 h, followed by further incubation under anaerobic condition for 9 h
for production phase. The maximum H> production rate was 38.5 pmol mg™' chl 2 h™™.
Low concentration of Fe?* and Mo®*, essential elements for nitrogenase, enhanced H>
production. The enhanced H: production was accompanied by the upregulation of
nifD. On the other hand, an increased hupL transcript level was observed when there
was a decrease of Hz production. In cells immobilization, 1.5% (w/v) agar-
immobilized cells had a 23-fold increase in maximum H; yield compared with that
using free cell suspension at the same cell concentration, i.e., 7.48 mmol H> L1 by
immobilized cells and 0.32 mmol H> L' by suspended cells. Moreover, cell
immobilization in agar could prolong H: production up to 108 h. This study
underlines the strategies toward enhanced and sustained Hz production from
cyanobacteria. Furthermore, it will pave the way for large-scale production of
biohydrogen to be used as an eco-friendly energy resource.

Full article in ] Appl Phycol. 2019;31:3527-3536; doi.org/10.1007/s10811-019-01881-y
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Disruption of cyanobacterial y-aminobutyric acid
shunt pathway reduces metabolites levels in
tricarboxylic acid cycle, but enhances pyruvate and
poly(3-hydroxybutyrate) accumulation
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Department of Biochemistry, Faculty of Science, Chulalongkorn University, Bangkok, 10330, Thailand

The photoautotrophic cyanobacterium Synechocystis sp. PCC 6803 assimilates carbon
dioxide as the sole carbon source, and a major portion of the assimilated carbon is
metabolically consumed by the tricarboxylic acid (TCA) cycle. Effects of partial
interference of TCA cycle metabolic activity on other carbon metabolism have yet to
be examined. Here, the y-aminobutyric acid (GABA) shunt, one of the metabolic
pathways for completing TCA cycle in Synechocystis, was disrupted via inactivating
the glutamate decarboxylase gene (gdc). Under normal photoautotrophic condition,
cell growth and the level of the TCA cycle metabolites succinate, malate and citrate
were decreased by 25%, 35%, 19% and 28%, respectively, in Agdc mutant relative to
those in the wild type (WT). The cellular levels of glycogen and total lipids of the Agdc
mutant were comparable to those of the WT, but the intracellular levels of pyruvate
and bioplastic poly(3-hydroxybutyrate) (PHB) were 1.23- and 2.50-fold higher,
respectively, in Agdc mutant. Thus, disruption of the GABA shunt pathway reduced
the TCA cycle metabolites levels, but positively enhanced the bioaccumulation of
pyruvate and PHB. The PHB production rate in Agdc mutant was 2.0-fold higher than
in the WT under normal photoautotrophy.

Full article in Sci Reports. 2019;9:8184; doi.org/10.1038/541598-019-44729-8
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Efficient hydrolysis of glycogen from
engineered Synechocystis sp.PCC 6803 catalyzed by

recyclable surface functionalized nanoparticles
for ethanol production
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The availability of sugars is a key factor for industrial ethanol production. In this
study, recyclable surface functionalized metal oxides were prepared and used as
catalysts to obtain sugars directly from engineered Synechocystis sp. PCC 6803
(hereafter Synechocystis) biomass. The individual, sulphonated and tungstenated
forms of ALOs;, CaO, Fe3;O4, TiO2 and ZrO; were screened for the hydrolysis of
Synechocystis glycogen under ultrasound irradiation. Among them, the sulphonated
ZrO; produced a maximum fermentable sugar yield of 40.2 g/L, whereas the
tungstenated ZrO: produced 37.8 g/L. This improvement was due to the combined
action of ultrasound irradiation and acidic groups conferred by sulphur or tungsten
on metal oxides. In recycling, tungstenated metal oxides were superior to sulphonated
metal oxides in terms of recovery and hydrolysis efficiency. The compatibility of the
tungstenated metal oxides mediated hydrolysis with fermentation using Saccharomyces
cerevisine MTCC-170 produced the highest ethanol concentration (16.5 g/L), which
favors the overall process.

Full article in Algal Res. 2019;43:101621; doi.org/10.1016/j.algal.2019.101621
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Enhanced dark fermentative H2 production
by agar-immobilized cyanobacterium
Aphanothece halophytica
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Cell immobilization is one of the techniques used to improve H: productivity in
cyanobacteria. In this study, H> production by immobilized cells of unicellular
halotolerant cyanobacterium Aphanothece halophytica was investigated and optimized.
The results showed that immobilized cells of A. halophytica had higher H» production
than free cells under nitrogen-deprived condition. Among various support material
types used, agar-immobilized cells showed the highest H> production rate. Under
nitrogen deprivation, the optimal conditions of cell immobilization for Hz production
were 3% (w/v) agar concentration, 0.2 mg dry cell weight per mL of gel solution, and
0.125 cm? of agar cube. The optimum pH of medium and incubation temperature for
H> production by agar-immobilized cells were pH 7.4 and 40 °C, respectively. Using a
large glass vial and headspace volume resulted in enhancement of H> production by
agar-immobilized cells. Finally, H> production by agar-immobilized cells was analyzed
for three consecutive cycles. H> production could be maintained at the highest level
after two cycles when half of immobilized cells were replaced with fresh immobilized
cells. These findings indicate that the enhanced H: production of the unicellular
halotolerant cyanobacterium A. halophytica can be achieved by immobilization method,
thus providing the possibility to improve Hz production by cyanobacteria in the future.

Full article in ] Appl Phycol. 2019;31:2869-2879; doi.org/10.1007/s10811-019-01822-9
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Utilization of shrimp wastewater for
poly-B-hydroxybutyrate production
by Synechocystis sp. PCC 6803 strain ASphU
cultivated in photobioreactor
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The wastewater discharge from the intensive shrimp aquaculture contains high
concentration of nutrients, which can lead to eutrophication. This study aimed to
reuse the shrimp wastewater for low cost cyanobacterial cultivation to produce
biodegradable plastic poly-B-hydroxybutyrate (PHB). The Synechocystis sp. PCC 6803
(ASphU) lacking phosphate regulator (SphU) could utilize nutrients in shrimp
wastewater for promoting biomass yield of 500 mg L1 after 14 days. The ASphU
showed the highest phosphate uptake rate of 20.16 mggDw~1d™! at the first day of
photobioreactor running. In addition, the nutrient removal efficiencies were 96.99%
for phosphate, 80.10% for nitrate, 67.90% for nitrite and 98.07% for ammonium.
The reduction of nitrate in shrimp wastewater due to nitrogen assimilation could
induce PHB accumulation in ASphU. The highest PHB content was 32.48% (w/w)
DW, with the maximum PHB productivity of 12.73 mg L-1d"1. The produced PHB of
ASphU had material properties similar to those of the commercial PHB.

Full article in Biotechnol Rep. 2019;23:e00345; doi.org/10.1016/j.btre.2019.00345
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Enhancement of lipid extraction for
efficient methyl ester production from Chlamydomonas sp.
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The process development of microalgae oil extraction was optimized in the present
study. The ultrasound was used to disrupt the isolated Chlamydomonas sp. cells.
Among the various solvents tested, hexane showed the maximum extraction
efficiency. Other extraction parameters such as solvent/algae ratio, temperature, and
stirring speed were also optimized and found to be 6:1, 55 °C, and 300 rpm
respectively. The extraction kinetics showed a first-order mechanism. After evaluation
of thermodynamic parameters, the kinetics were found to be irreversible, endothermic,
and spontaneous. The extracted oil was transesterified by stepwise and in situ methods
and both methods showed similar results. Energy consumption is very similar for
both stepwise and in situ transesterification. The methyl ester was characterized by
thermogravimetric analysis (TGA) and the fuel properties were satisfactory when
compared with the ASTM standard values. From the results, it is clear that the
Chlamydomonas sp. under optimal lipid extraction conditions is a potential feedstock
for the production of methyl ester.

Full article in | Appl Phycol. 2019,;31:2365-2377; doi.org/10.1007/510811-019-1758-5
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Low power ultrasound treatment for the enhanced
production of microalgae biomass and lipid content
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The present study demonstrated the effect of ultrasound treatment on biomass, lipid
and total lipid production of Scenedesmus sp. The microalga used in this study was
treated with different ultrasonic power (0-50 W), ultrasonic time interval (0-5 s) and
time (0-10 min). The significant improvement on biomass and lipid content was
achieved at 20 W ultrasonic power, 2 s ultrasonic time interval and 4 min ultrasound.
The overall lipid production was increased from 0.76 to 1.31 g/L under optimized
ultrasonic conditions. On other hand, the Chl-a, carotenoid contents and oxygen
evolution rate were also increased after the ultrasonic treatment with subsequent
improvement in the efficiency of light capturing capacity, defense mechanism and
oxygen evolution rate of cells leading to enhanced biomass and lipid production.
The optimized ultrasound treatment enabled Scenedesmus sp. to increase its biomass,
lipid and total lipid production. Hence proper ultrasound treatment on microalgae is
an effective method improve the biomass and lipid content considerably.

Full article in Biocatal Agric Biotechnol. 2019;20:101230; doi.org/10.1016/j.bcab.2019.101230

UNARYBNANURNUNIUINTATIVINTUIUI VIRV UNRLELAAFUNTN dninInendians snaludfingant



moce

SIIRGIUAM

Crystal structure of dimeric Synechococcus spermidine
synthase with bound polyamine substrate and product
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Spermidine is a ubiquitous polyamine synthesized by spermidine synthase (SPDS)
from the substrates, putrescine and decarboxylated S-adenosylmethionine (dcAdoMet).
SPDS is generally active as homodimer, but higher oligomerization states have been
reported in SPDS from thermophiles, which are less specific to putrescine as the
aminoacceptor substrate. Several crystal structures of SPDS have been solved with
and without bound substrates and/or products as well as inhibitors. Here, we
determined the crystal structure of SPDS from the cyanobacterium Synechococcus
(SySPDS) that is a homodimer, which we also observed in solution. Unlike crystal
structures reported for bacterial and eukaryotic SPDS with bound ligands, SySPDS
structure has not only bound putrescine substrate taken from the expression host, but
also spermidine product most probably as a result of an enzymatic reaction. Hence, to
the best of our knowledge, this is the first structure reported with both amino ligands
in the same structure. Interestingly, the gate-keeping loop is disordered in the
putrescine-bound monomer while it is stabilized in the spermidine-bound monomer
of the SySPDS dimer. This confirms the gate-keeping loop as the key structural
element that prepares the active site upon binding of dcAdoMet for the catalytic
reaction of the amine donor and putrescine.

Full article in Biochem ]. 2019;476:1009-1020; doi.org/10.1042/BCJ20180811
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engineered Synechocystis sp. PCC 6803
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Background: Cyanobacteria are potential sources for third generation biofuels. Their
capacity for biofuel production has been widely improved using metabolically engineered
strains. In this study, we employed metabolic engineering design with target genes
involved in selected processes including the fatty acid synthesis (a cassette of accD, accA,
accC and accB encoding acetyl-CoA carboxylase, ACC), phospholipid hydrolysis (lipA
encoding lipase A), alkane synthesis (aar encoding acyl-ACP reductase, AAR), and
recycling of free fatty acid (FFA) (aas encoding acyl-acyl carrier protein synthetase, AAS)in
the unicellular cyanobacterium Synechocystis sp. PCC 6803.
Results: To enhance lipid production, engineered strains were successfully obtained
including an aas-overexpressing strain (OXAas), an aas-overexpressing strain with aar
knockout (OXAas/KOAar), and an accDACB-overexpressing strain with lipA knockout
(OXAccDACB/KOLipA). All engineered strains grew slightly slower than wild-type (WT),
as well as with reduced levels of intracellular pigment levels of chlorophyll a and
carotenoids. A higher lipid content was noted in all the engineered strains compared to WT
cells, especially in OXAas, with maximal content and production rate of 34.5% w/DCW
and 414 mg/L/day, respectively, during growth phase at day 4. The OXAccDACB
/KOLipA strain, with an impediment of phospholipid hydrolysis to FFA, also showed a
similarly high content of total lipid of about 32.5% w/DCW but a lower production rate of
31.5 mg/L/day due to a reduced cell growth. The knockout interruptions generated, upon
a downstream fow from intermediate fatty acyl-ACP, an induced unsaturated lipid
production as observed in OXAas/KOAar and OXAccDACB/KOLipA strains with 5.4%
and 3.1% w/DCW, respectively.
Conclusions: Among the three metabolically engineered Synechocystis strains, the OXAas
with enhanced free fatty acid recycling had the highest efciency to increase lipid
production.

Full article in Biotechnol Biofuels. 2019;12(8); doi.org/10.1186/513068-018-1349-8
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Metal oxide mediated extracellular NADPH regeneration
improves ethanol production by
engineered Synechocystis sp. PCC 6803
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The ethanol synthesis pathway engineered Synechocystis sp. PCC 6803 (hereafter
Synechocystis) was used to investigate the influence of metal oxide mediated
extracellular NADPH regeneration on ethanol synthesis. The in-vitro studies proved
that the metal oxides have the potential to generate the NADPH in the presence of
electron donor, the usual components of photoautotrophic growth conditions. When
the NADPH regeneration was applied in Synechocystsis, the strain showed improved
growth and ethanol production. This improved ethanol synthesis is attributed to the
increased availability of NADPH to the ethanol synthesis pathway and redirection of
closely related carbon metabolism into the ethanol synthesis. Under optimized light
intensity and NADP addition, the maximum ethanol production of 5,100 mg/L was
observed in MgO mediated extracellular NADPH regeneration after 25 days of
cultivation, which is 2-fold higher than the control. This study indicates the feasibility
of metal oxide mediated extracellular NADPH regeneration of Synechocystis to increase
the production of ethanol.

Full article in Front Bioeng Biotechnol. 2019;148; doi.org/10.3389/fbioe.2019.00148
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Response of Synechocystis sp. PCC 6803 to UV radiations
by alteration of polyamines associated with
thylakoid membrane proteins
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The responses of Synechocystis sp. PCC 6803 exposed to UVA, UVB and UVC for at
least 3 h were investigated with the emphasis on the changes of polyamines (PAs)
levels in whole cells, thylakoid membrane fraction, and thylakoid membrane-
associated proteins fraction. All UV radiations caused a slight decrease on cell growth
but a drastic reduction of photosynthetic efficiency of Synechocystis cells. UV radiations,
especially UVB and UVC, severely decreased the levels of PAs associated with
thylakoid membrane proteins. The decreased PAs levels as affected by UV radiation
correlated well with the decrease of photosynthetic efficiency, suggesting the role of
PAs for the maintenance of photosynthetic activity of Synechocystis. PAs, especially
spermidine (Spd) and putrescine (Put), were found abundantly in the thylakoid
membrane fraction, and these PAs were associated mainly with the PSI trimer
complex. Importantly, the exposure of Synechocystis cells to all UV radiations for 3 h
resulted in the increase of Spd associated with the PSII monomer and dimer complex,
suggesting its protective role against UV radiations despite the overall decrease of
PAs.

Full article in World ] Microbiol Biotechnol. 2019;35:8; doi.org/10.1007/s11274-018-2580-y
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Chlamydomonas sp. as dynamic biorefinery feedstock for
the production of methyl ester and e-polylysine
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An integrated production of methyl ester and e-polylysine from Chlamydomonas sp. was
studied using biorefinery approach. The harvesting efficiency of Chlamydomonas sp. was
increased up to 92% by treatment with a flocculant FeCls at 100 mg/L for 30 min.
The DMC (dimethyl carbonate) mediated enzyme catalyzed in-situ transesterification of
Chlamydomonas sp. yielded the maximum methyl ester of 92% under optimized
conditions. The valued-added product e-polylysine was produced from hydrolysate
obtained from the spent biomass of Chlamydomonas sp.using Streptomyces sp. The key
components of sugar and MgSOs used for e-polysine production were optimized
whereby the maximum e-polylysine production was achieved at 50 g/L sugar and
0.3 g/L MgSOs. The e-polylysine production was further enhanced by supplementation
of important amino acids (lysine and aspartate) and TCA cycle intermediates (citric acid
and a-ketoglutaric acid). The maximum e-polylysine production of 2.24 g/L was found
with 4 mM citric acid supplementation after 110 h.

Full article in Bioresour Technol. 2019;272:281-287; doi.org/10.1016/].biortech.2018.10.026
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Evolutionary engineering of cyanobacteria to enhance
the production of a-farnesene from CO:
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" Department of Food Science and Biotechnology , Sungkyunkwan University (SKKU) , 2066 Seobu-ro , Jangan-
gu, Suwon 16419, Republic of Korea.

2 Laboratory of Cyanobacterial Biotechnology, Department of Biochemistry, Faculty of Science , Chulalongkorn
University , 264 Phayathai Road , Pathumwan, Bangkok 10330, Thailand.

Photosynthetic cyanobacteria can fix CO2 and utilize it as the sole carbon source
for cell growth and production of biochemicals. Here, we metabolically engineered
Synechococcus elongatus PCC 7942 for an enhanced production of a-farnesene by
optimizing the ribosome-binding site (RBS) of the codon-optimized farnesene synthase
gene. The production of a-farnesene was found to be enhanced in strains with a low
translation initiation rate, resulting in a-farnesene production (0.57 mg/(L day)).
Using the RBS variants and random mutations, we performed fluorescence-based
analysis of cells grown in 96-well culture plates to screen the a-farnesene-producing
strains but could not improve the titers of the RBS-optimized strains. However,
evolutionary engineering of the RBS-optimized strains resulted in a twofold increase
in a-farnesene production (1.2 mg/(L day)) compared to the previous study.
Therefore, combining metabolic and evolutionary engineering might be helpful for
enhancing the cellular fitness of cyanobacteria for the production of target chemicals.

Full article in ] Agric Food Chem. 2019;67(49):13658-13664; doi.org/10.1021/acs.jafc.9b06254
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