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MmAdeliwIendereenleniiaasusudueialalus (ZnO-MMT) me3siduduuazufisenlalasmesuea lng
nisiduguusAuteuduesalabud (MMT) fdaga1sazany Zn(NOs)y6H,0 Nauidudu 9%, 11%, 13% uay 15%
Tnganaseysung dudulvusnadeu ZnO-MMT fiauidudusig o ntdunegeudngingiiendeganssed
a & | a ¢ 9 v - a s a a s o w A
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Waey ZnO-MMT wndeudiedsssuvifainiutnlsdiuesfoamall 80°C Wansviednd laun aeuiles (I) dawmn
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wessadamln Inunadenerdu uazunaideslansenled IinTevamanududvesdulng naaevandinisdosiu
$48y7 (Ultraviolet Protection Factor: UPF) Anumanyuyasdsonasuasnisdndns wan1s3denuin wduludilsl
\PEDU ZnO-MMT iy daudulvaiindovasusingeuniauily Zno-MMT fifanti Feefiudud
Adudalmdulelmgeduluanaddouldinniy armamuvesdronamesdulmilindouuasidulmiindou
Fae ZnO-MMT ndaglusedy 4-5 (fafinn) uazanunmuvesdronisdnd s adafi 10 eglusedu 4 (@) eth
wulmilunaaey UPF Taaunigndidl UPF geazidunisuenindienuanansalunsdesiugilafnindhiifien UPF s

waztdulruiiadousie 9ZnO-MMT fiauanusalunistesiuseded laluseaufiden lnefiAn UPF winiu 44.86
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Abstract

In this study, zinc oxide pillared montmorillonite (ZnO-MMT) was prepared by impregnation method
and hydrothermal reaction. The montmorillonite (MMT) clay was with Zn(NO,),.6H,0 solution at 9%, 11%,
13% and 15% concentrations. It was then hydrothermal in ammonium hydroxide (NH,OH) solution at 85°C
for 24 hr to obtain zinc oxide pillared montmorillonite (ZnO-MMT). Silk was coated with zinc oxide pillared
montmorillonite (ZNO-MMT) at various concentration. The physical properties of the coated silk
was characterized by using scanning electron microscopy (SEM) and Fourier transform infrared
spectrophotometer (FT-IR). The coated silk was dyed with natural dyes from riceberry leaves at 80°C, for
30 minutes and also mordanted with copper (Il) sulphate, ferrous sulfate, potassium alum and calcium
hydroxide. The color strength, color fastness, UV protection. The results showed that uncoated silk had a
smooth surface, while the coated silk appeared zinc oxide pillared montmorillonite nanoparticles on the
silk surface. This increases the surface area of silk fibers to absorb more dye molecules. Light fastness of
uncoated silk and silk coated with ZnO-MMT at various concentrations average in level of 4-5 (good to very
good) and washing fastness of 10 washed cycle was in level 4 (good). Ultraviolet Protection Factor is a scale
to measure how much UV radiation passes through fabric to skin. A high UPF has better UV protection than
a low UPF. Silk coated with 9ZnO-MMT had the highest UV protection capability with a UPF value of 44.86.

Keywords: Zinc Oxide Pillared Montmorillonite, Silk, Mordant, Riceberry leaves
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wnilmiduTuanafifussdusznouvesdulerinln vidsorathluunsneglusenindassaiislunanavesdulodluy
ntuhindondsdsssuminnluin dsiiduiinassghiaddudu 4 vedne awnsaadeneldidsana
11 200 Auusiel (Frinauimuinsidnmsinens, 2561) 1lsdiued Tdannsuanduiugseninedng
Wwenilatudmumnenuzd 105 Uhudnden aunsagnldnaeniad (guiinermansdn, 2552) uenan
nsUfuUseiugtn msadenuatazauUstlvianndnfedsauitinnudidy luggnisviunasilundrdnai

o

widonnmshunn deuisdnniluinlildsslent fe dludeudulniiodunsaiayaduivlisutan
wideldn1an1sinens (Fnvan wagany, 2553) nanmdyninengnd g33edsauladnwinazdesnisdnaus
nszvIuNswIsNLaznshdsdeenludfiaarfuoudueialalud (ZnO-MMT) unadevuudulvuiideudedann
Tuimlsdiueslneldansyioind Wunisimuisiosen dumisnisiva q uuiledisusuusinuantidul
naenaudsssuAniunlditodudedl ieswnliunngineeinsiiluinmaiaduddon naonaudnu
mnuaansolunstesiuisdyd mnuamuvesdreuasuazmiuamuvesdiensdndseadulnuiidonsiedan
Tudnlsdiued Feasililduinnssudulniianansatosiuiedyl fanunmuresdreuasiazanunmuesise
nsndadfinty unsassyeefidliiutanudeldnamanuastiiunuesng Wusumnsdunsimswenns
fflegunuszgndlilfiAnuselovigean

o

Y89 aunsal uadsnns

1.7a9 aunsal uazansiadl

Wulnuiidnw leun @ilvamua 100/120 D 1ndes 150 Mnuismealuilne $1in Smiamesysal Yag
wluild Toun weusueSalalus uazdsdeenlus Hedlddon thun Tudrilsdiued Tneldduidulu Wvaintu
Twsiaun shualnsiaun sunogdet dminadasiny a1safidld leiud usueusuealalus (Montmorillonite),
Farlumsaeneylawnsn (Zn(NO,),-6H,0) waslanfleulansenlan (NH,OH) ansavarsaauiles (I) dawn (CuSOy),
arsazanelafeulalunean (NaH,PO,) @15azaneinassadann (FeSO,) Inunaifauazay KA(SO,), way

upaLBeslenseanlan Ca(OH),

2. Amsnsanaudslaseadtsusfumitenuaud wesalalud drededlumsaanaslamsa (Zn(NO,),-6H,0)
13 aa a 1 o
A2875N13L8UYN (Impregnation)

WIzuusuauANesalalud 5 NSy Au Ferlumsaeneszlawmsn Zn(NO,),6H,0 AUTNTY 9% 11% 13%
way 15% laguianauInans aNainu 1ndudia15azats Zn(NOs),-6H,0 NkaNAU MMT lagaes ¢ en
d13aza18 Zn(NOs),6H,0 aslu MMT sufldnwasidugu wazidildouigamall 100°C 1uiian 10-15 wail udn
alaen1sAee q Nenasaraly ZniNO,),6H,0 aunua 9 ntuiilusufiaaumgll 100°C Al 1 A Tiuiaaiin

a awu

unualiazdenladugedlossunsuduesalalud (Zn?-MMT) (Rndde, 2558)



= O |

MsasnuRsAtanstazinalulad | U7 4 atuil 2 wgeniau - sy 2566

3. NM5A3EN ZnO-MMT fae3Slalasiesuea uazn1sinseuasazae Cross-link agent 1,000 iadans

iufAsenlelasivesuealaeuials Zn™-MMT 5 N5 wazaisararewanludeulsnsenled (NH,OH)
100 fiaddns adlurinui iujisenlslnsinesuea Inevinnsindndd gumgdl 85°C Wunan 24 dalus nsesshe
yues Inglinszaunsesues 42 ihlveufigamgil 100°C 1uiian 24 Flus
4. MawspraTazaleaTasanuasnIsndauduluudIsasazaasadaen

wisunsndn@din 6% laswia luasazanelufoleluneaina 4% lnsuna Insdsasladoslsluneain
40 n¥u avarlutiindu 1,000 daddns Tensndndin 60 nfu narsaraslnieulalufoulelunoan
940 $iadans Auliansagangidniu (Karimi et al., 2010)

AeaNTaYa18ATeaas Usuing 100 Iaddns nasdninesuuna 250 Saddns uddndulnuwsiazivadluiy
Tuansazansuu 1 $alus tilveufigumgdl 85°C uiu 3 undl andusuigangf 180°C wiu 2 wnfi Adwuss
(Karimi et al., 2010)

5. NSLATHUEITUYIUADYVDIBUYNIABATIEIUTENIN ZNO-MMT
9 9Zn0-MMT, 11ZnO-MMT, 13ZnO-MMT waz15Zn0-MMT ag1saz 3 n3u laludninesauin 250
faddns udufninduyiaims 100 Saddns Iwiuianuudnhluioel (Sonicate) uiu 1 Falus feiesos
Sanladin ddulnuiiiunsaseadadluguasluasuviuaseiedonld udnhldulusramuaugumgda
75°C wiu 1 lus ddulnud uitnudahlueuiigaumad 100°C uw 30 Wit tiduluulig (Sonicate) Fae
hndu w10 Wit tiedseynieuluilifnsunsiseneen (Rnfte, 2558)

6. NMsnseuddau waznisdourduluualedanludialsdiuas

v
°

Faludn 4 Alansu dadudwdn q dluauluisuns 10 des Wunan 2 9alus antunsesaylaidden
nludilsdiues vndulvuiilirdeunavindousedaseanlesiiaarsususuasalaludualudinduduian

10 w9t ntuwdluansazarelnunadeussdy Wual 30 ui snaiddenainludilsdued 100 fadans asly

a

Jninesauin 250 fiaddns dwsazUninesaludenlugmuauanmnll eamgll 80°C ddulnuiiudaisazany
Tnuna@enevduudasdon Wunan 30 wii asudmuananidninesas uazUdesidulnuliduiioumgivies
dndulnuiisunisdenudiawdluaisazatediefind laun arsazatelnunafenerduu3uing 100 addns

s

d1sazarsaeutUes () daia twunzlalasa 100 daddans arsazatswenluidou wessadawnn (1)
wnazlansn 100 Jadans arsazatouwnadoulansenles 100 Sadans Wunan 30 i Asuiuwuaal duduly
Fudamonun naggnidulauiu q diludred sudidnda Aduiduise uesilunaaeuselu (ARos wavanns,
2555; @nNg, 2562)
7. nMadauauUANIInIen Yo dulry

ddulvaiiiunsindoudedeenladiianfueuneialalud Tunedeudugiuinevondulnuneunasnds
\ndeuTdeanlydiendesganssAtiuudens1a (Scanning Electron Microscope, SEM) wagiigaviandnual fae
\A394 Fourier Transform Infrared Spectroscopy (FT-IR ) aududvendulnudierdesind Color Meter CIELAB
Aqudiiesionans uninendusudgauasvsnil Wevndn L*, ¥, b* Saduszuunisussorsduuy 3 7 Tagi
WA L* 99U5581889A0a119 (Lightness) 91nA1 +L* wansdede auludis -L* wansdieden wnu a* agussensia
wnuEnides (a%) luauiauns (+a%) dauunu b* avusseneiaunudannidy (b%) lUmdes (+b%) uay K/S Jadu

3

AvaNAMILTNTRsdIllaIisuiuAN1sAANGULAIYBATarate AN K/S vesTaniiufiasiidindie q duriganduwas



]
a %

MsasnuRsAtanstazinalulad | U7 4 atuil 2 wgeniau - sy 2566

(Absorbance) vasansagaly (ganua, 2560) dsliasziantinisdesiusedyd digiaTesinauaiuisalunis
Uosiugd UV-Vis Spectroscopy 8% Agilent Ju Carry 300 iniiguinsvieaufjiinisnaaeuiagSuseunggiu
21AsATUETIAAY AudIneremansuaziasodilo uminedemaluladqsuns NAaaUAIANUANUYDIABILAS

LALAIAIUAINUYDIARDNNTTNANS

NaN1578

Han1svegeuaudAnlsmMen nvedulnunindesganssamiuuudeansia wuin Wulnuildldindousiy
Fadeanlusiaasueusuesalaludidnuusiuingey Wethidulvulundeusedsdoanlasfiaarfueuiueiala
Tud wudn Vinaitufivesdulnuiidnuuzuguss esnfleynadedeenlesfiaarsueudueialalud sunzey

989N IANTEAY Aalansluguil 1

SEI 15KV WDZmm $S40

(n) SEM Lauiwuw"LMLﬂaaU ZnO-MMT () SEM Laulwmmaau 9ZnO-MMT

(ﬂ) SEM LaulwuLﬂaaU 11ZnO-MMT (1) SEM Laulwumaau 13ZnO-MMT

(f\J) SEM Lauiwumaau 15Zn0O-MMT

Uil 1 amdeidulvailiindou waziadou 9Zn0O-MMT, 11Zn0O-MMT, 13ZnO-MMT Wag 15ZnO-MMT

PMaeveny 10,000 ¥

Faaenadostunnunsduiidumisveangflsiduiiusng arnnsiasesidieinies FT-R dauandlu Ui 2
dulnaadou 9ZnO-MMT, 11ZnO-MMT, 13ZnO-MMT kag 15ZnO-MMT wu31 ﬂiﬂﬂgLLaUﬂwsﬁumaa N-H
Stretching 7is s 3,274-3,276 cm'* (Chitichotpanya et al., 2017) fighuvius 1,621-1,624 cm™ lunaunisdu
voavgtoludiugundl dumis 1,500-1513 cm™ iunaunsduveanyielusdnend dums 1,226-1,227 cm’

\duuaunisduvesnyielusinfiogfl (Dayioglu et al, 2015) siumis 461-615 cm™ 1unaun1sdures Zn-0
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bonding Fsaunsasylainfiunludsdeenledidiluanizeguuiiuiivendulny diuduns 793-794 cm™ uag
1,035-1,038 cm™ tJuuaun15duves ALO uay Si-O A1ua1A Y (Khataee et al, 2016) §earu1saszyldnd

wawsnesalaludnluganizeguuRivendulyy

wWulviuadou 15ZnO-MMT

3,275
300 16 1 1,038~794
545

duluuafiou 13ZnO-MMT

i 15%’%
wulvuadou 11ZnO-MMT ’ 1,036

200 517
o 3275 1,62 7
uluuafiou 9ZnO-MMT 500 1,038 ol5

%Transmittance

\-‘"3 574 M

] 79

ululiadeu ZnO-MMT 1621 1513 1035 461
3,275 1,622 500

waunuesalalud

100

1,035

0 ' T Y T x T r T ) T 2 T z T v T ¥ 1
4000 3600 3200 2800 2400 2000 1600 1200 800 400

wavenumber (cm'l)

Uil 2 Wisuiiiey IR Spectrum w81 Montmorillonite Autdulnuiiliindey wazindeu 9Zn0-MMT,
11ZnO-MMT, 13ZnO-MMT uag 15ZnO-MMT

vl e dulvnudilurdeu wazindaudereantadnaaisusuduasalalud (ZnO-MMT) daun-88v09

{1 o

Tutmalsdiued Wuarstsindudanie o wui arstiefausassdednavilidulnuiiiandnaieiu dlaazuanai

v
a =

Ausenlumusinvesansiieind Jusgivviinvedlans wu Inunal@enezaun ssviedudadiuduloway daeli

dan a9y nlenun1sdeud Uima-indes-1len asuiles () dawa Yrelidfnuasidududnldnunisday
a a ¥ fu W ' vaa P ' a a a a A a & ° |
Agr-umna wessadaun azarglvanndulonardigildsuandsssuvfauanniudududlnug wmn-en du

a

weaifenlansenled aztelidanlandoudsssminnidulfiudinumies (afss uazanins, 2555) faawaded
selddulmandihmadioliduansdiofing Wesndvedudnlsdiuesfudinma avlddimaiainsduileld
Tnuwvadenezduduansviefind Imanddondeldnevives () damn duarsteind Ihandmdendeld
wraideulensonles 1Wuanstieind wazldandinmasuieldmessadamn Wuanstiofnd WeIesudivuand

voudulnuiipdiou ZnO-MMT aadudusing 4 wud dlalndifsadiunnanududu dauandugui 3

\

\

o

A h 4 B \}
(n) Liduastieind @) mwna@euezdy (@) reUwes () dawln () waaweulansenles () wasSadaws

3U# 3 ndvendulnuindondedvedlutnilsdives Wuasdiefndsing q
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80

70 JE

60 -

50 +

40 4

30 4

el

L
)

20 —+ =
b = =
10 Jis* E
[ -6
wWulniliideu 9ZnO-MMT  11ZnO-MMT  13ZnO-MMT  15ZnO-MMT = lbifuuefuaudt = wiesFadamn = asUwasNFawmin
= L~ Lidiy = L* wlosiadawin = L* adwad () dawla = uaadoulansanlus = Tnunadeuezay
= L* unadualonsonlad = L* Tnunardonozdy
] !
(n) A1 L* () A1 a*

50

40

(I

30

20

10

& & & o”é\ &
& S S W S Ny o o S &
& o o o ges o § 5 5 &
e A $ <
&
= K/s Wiidu 5 K/5 wiaifadamia £ K/5 aouwes () Fauln

= hidunaduaui = wlasfadawla = asUwasindawin = ks uandolonsonled 5 K5 Trudeunsdu
= waaloulansonled 5 ThunaBouazdu

(A) b* (9) A1 K/S

3U# 4 A1 L* a* b* uay K/S veadulnuiilindeuuasiniiou ZnO-MMT deudedvedlud1ilsdiues
WuansuRnduingg o
A L* L@ndde AUEINunad
A1 a* wanane Anududung (A1uan) WAy (Anau)
1 = @@ a = 1 G = ’01 a 1
A1 b* waneds Anududiudes (Auan) usedunky (Anav)

A1 K/S hangdd ANANLLUNE

913U 4 wansliiiudn @ulmiliindoudsdeanludiiaarsuoudusialalud (ZznO-MMT) deusedvasly
Tnlsswedifulnunadonezduduastiodnd Iidauainwesd (L) gegawindu 76.47 Tuvasfiduln
filadiou 11Zn0-MMT dousedvadudnlsdiueiidumessadamn siranuainwesd (L9 gegawinfu 82.25
ulmidilsiidoudsdeenlediiaansususiueialalus (ZnO-MMT) deusheduvedlutlsdiued lngliiiuansdiedin
alianandudung () geaawiniu 3.83 luvaeidulnuiiadeu 15Zn0-MMT deusedveslutnlsdiued Tne
Lifnasrredndlidinanduduns @) gsgaminiu 4.60 dulwadiliindeudsdeanledfiaansueusueialalud
(ZnO-MMT) feusedvesludnlsdiue’ Tasldaouies () dauie Wuastrsindlimnududifer @) gen
winifu -5.09 lusaugidulnuiiadou 13Zn0-MMT deusaedvaduinlsdiues tngldneues (1) damn Wuans
Frefndlidranududifen (@) geaawiidy -4.71 dulnuilindeudedoonludfiaarsuoudueTalalud

(ZnO-MMT) Fawsedvesludnlsdueilagldunaidoulansonled iWuastefadlirianuludindes (b awn
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winiu 41.97 luvaugiidulvadiindou 152n0-MMT dousheduvedluinlsdiueslngliunaifenlansenles iduas
Prefndliaranududindes (b)) gegamindu 47.08 @ulnuiildindeudedeanladiaarsueudueialalus
(ZnO-MMT) Fousedvadludnlstiued unsuies () Famn Wuastiedndlimmudud (K/s) geaaini
1.74 Tuvnigidulnuiiiadeu 13Zn0-MMT feuedvedludnlsdiued iiuunaideslansenles eaandud
(K/S) gegaindiu 2.51

lvufifidadnsiige de Wdulvufiladou 11Zn0-MMT Sousnedanluinlsdiued fumesadain

Juansdefed dulvuibilnudunannfigefodulnuiiiadeu 15Zn0-MMT dausedainludnlsdiues Ty

.«:4' a v

arstefndle 9 dulvuililnuddeannian fe dulnuiliwdevwazifuaedives () damnduaisyiefng

dulnuililnudvidewnniian fe ulnufiedeu 15Zn0-MMT uazlfuna@oulansonled \Wuaisiiefnd uas

dulnuitiaanududunfigafeduluuiiadeu 13Zn0-MMT waziiuuraideulansenled Wuaisyiefind

suiuldindeauiiisua L* a* b* uay K/S dulnuiilaldindeuduidulnuiiadeu Zno-MMT tu fiiiesen
@ A ~ oA Ay My A a '

anududiven @) Wissedrndulnildliiadoudaminnd

o

A19°99 1 Anwaunsalumsiusdeivendulnuindeusieddeanlediiaansueusuesalalud (ZnO-MMT)

AnuamsalunisUeosniu

Hosegns A1 UPF
Ssddans1halowan
wulnulaimdau 7.92 Yoy
wdulnuaday 9ZnO-MMT 44.86 Moy
duluAdayu 15ZnO-MMT 29.47 fann

915197 1 wudh dulilsiindevdsdeenladiaarfuoudueialalud dan UPF 7.92 dautdulnuiiiadeu
§8 9ZnO-MMT uag 15ZnO-MMT fid1 UPF 44.86 Wag 29.47 muddy 184910 9Zn0-MMT foyniatdnnin
Fsanunsanszaredauazidluiangduiudulelualding wildansoastounainazsigT1aA8 o du
FeamnsntostudedyTlafiton WosniuiiiafiumnTutuies (Becher et al, 2008) 919ndMl# 1 9ZnO-MMT

fianwanunsatunisdesiuiddanslilewaniiign

A15199 2 AUAINUVDIFRDLAILATAUAINURBNTTNAvaREUlnulindaU wasduluuedou 9ZnO-MMT

waz 15ZnO-MMT daugredveslutnlsdiued Wuaistefndudamnig o

TEAUANNAINU
RN wilaansiefnd dnonisdn
Fnouas #n 1 pde #n 10 p%e
TallAy 4 4-5 3
Wossadaine 4 5 4
Wulwnlindeu AaUWes (I) daLus q 5 3-4
unaideslanseonlan q 4-5 2-3
Tnunadenozau 4 4-5 2-3
TallAy 4-5 4-5 3

dulnuadeu wasSadamn 4-5 5 4-5
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9ZnO-MMT AaUes (1) Faunn 4-5 5 4
upadoulonsenlan 4-5 4-5 3-4
Tnuvalfdenozay 4-5 5 4-5
[EHEEY 4-5 4-5 3

Wulvmdou WiasSadaLnn 4-5 5 4-5

15ZnO-MMT AaUlUes (I) dawme 4-5 5 4-5
upadoulonsenlan 4-5 4-5 3-4
Tnuvalfdenozay 4-5 5 4-5

NAT597 2 KaNSVIAdEUAYINALTEIARBLAY LazALAMUTRIdraNsTndendulvaiildindou wax
Fulnuiipdou 9ZnO-MMT wag 15ZnO-MMT faudasdvadludnilsdiues vaistiefavdadie 4 wuit A
Amuvasdrouanaiseglusedy 4-5 @deRuin) wararunmuvesdentstndiseadulm eilindeuuasidy
Tnufiadou Zno-MMT arududusing 4 ndsdnadsd 1 wdveglusedu 4-5 @dafnn) uaziiledn 10 afs mnu
AuYesdfonsindsvendulnuilindoudis 9Zn0-MMT, wag 15Zn0-MMT agluszdy 4-5 (F-Aunn) ileifs

wasSadaws aaUiles () Fawln waaleulansenlan warlnuwnadeuezdy

ungay

dulnudtliedou waziedoudsroanlusfiaansueusueialaluddousedvasdutilsdiues Tngldastefind
iiasng q wudn Aldavuansnatusenlunuviinvesanstieind Tnedelifiuastiefind wasliinunadonesdy
\Huanstefederlddulnudiina deldneuwediluastiofndesldidulndifen Weldunadoslansenles
uansdeindeslddulnadmdes vasdoldiessadamnivarsiiofndarldidulwudiinnam Fuile

Wisuiisuiianududuresdsdoanlyd wui dldlndiRestunnanududy uiedd@nanmadnies dewdsuriu

= v

duladililsiedoudsdoanledfiaarsueudueialalusd msdnwinisiuisdyiveadulvuiiliindou uazidou
Sadvenladiiaarfuoudueialalud (ZnO-MMT) wudn iulnuilindoudededeanladfiaarsueuduoialalud
(ZnO-MMT) finrwansnsatosiusedyililusefuifsfifon dawmnunmuvedrouauazaiunmuyeadsonis
Fnénsveadulvniiliindeunazindeudidoonlediiaarfuousueialalud (Zno-MMT) feusnedvedluinlsdiued
WiansteAndutiaciig q wudn anuamuresdsenasedlusedu 4-5 @-Aun) wazAuamuvesdnanisdnai
voudulvuriailiindouuazindevdsdoanledfinanfuousueialalud (Zno-MMT) dnadeii 1 eglusedu 4-5
(F-Fan) uandledn 10 A muAmuveRenIsInAsTedUlMLTAREUME 9ZNO-MMT WAz 15ZnO-MMT o

Tuseau 4-5 @-Aunn) Weadnmessadamn aadilas () dawe wealeulansenles wazlnunaoleyay

AnRNIsuUIZANA

VBURUANAIVIV AT ANEINYIAEnT unInedesuigauaysil Naduayuiniesileuazgunsalluns

AMIUUIY
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Essential oils distillations from Limnophila aromatica (Lam.) Merr.,
Alpinia malaccensis, Zanthoxylum limonella Alston

and Kaempferia galanga for use as ingredients in the perfumery industry
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Abstract

From the experimental distillation of essential oils from Limnophila aromatica (Lam.) Merr., Alpinia
malaccensis, Zanthoxylum limonella Alston and Kaempferia galanga for use as ingredients in the perfume
industry. Essential oils from 4 types of raw materials were compared in the quantity of distilled essential
oils, color characteristics, scent, and density to be used as a guideline leading to the production or use of
essential oils as ingredients in the perfume industry. It is necessary to know this information. From the
experiments, it was found that the raw material with the highest percentage of essential oil was
Zanthoxylum limonella at 1.34 %v/w. Next was from Limnophila aromatica (Lam.) Merr., Kaempferia
galanga and Alpinia malaccensis with values of 0.67, 0.46 and 0.45%v/w respectively. The color
characteristics of all distilled essential cils are pale yellow to dark yellow and are clear, not cloudy. The
scent has a clear, distinctive scent according to the nature of the raw materials that are extracted and when
it touches the body. The scent still lasts for several hours. When considering the results of the study of
essential oil density by comparing the calculated and measured values. It was found that the calculated
and measured densities were similar or equal in all the experimental materials. Finally, when considering
the scent or note of each essential oil, it was found that each type of essential oil had different notes
according to the nature of the scent that could be sensed at each time. It was found that Zanthoxylum
limonella Alston essential oils and Alpinia malaccensis had characteristic scent in the top note group.
Limnophila aromatica (Lam.) Merr. essential oil the nature of the scent will be classified in the Middle note
group. Kaempferia galanga essential oil there will be a characteristic of the scent in the base note group.
From the data of this experiment, it was found that essential oils from all 4 raw materials were suitable for

use as ingredients in the fragrance industry.

Keywords: Perfume, Essentials oil, Scent, Density, Distillation
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Abstract

The wireless power transmission demonstration kit has build to study wireless power transmission and
test the efficiency of the wireless power transfer electricity pass lamp bulb rating 220 volt 100 watt. The
methodology of the wireless power transmission demonstration is electric power transfer from the
transmitting coil to the receiving coil for send energy to electric lamp. The results of the experiment to
determine the efficiency of wireless power transfer of the wireless power transmission demonstration set.

The results showed that, the maximum efficiency of the wireless power delivery demonstrator occurred at
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a distance of 9 centimeters achieving an efficiency of 56.33% at an electric power of 318.99 watt, and the
minimum efficiency of the wireless power demonstration set occurring at a distance of 40 centimeters. Had

achieved efficiency of 0.12% at the electric power 0.78 watt.

Keywords: Resonance, Efficiency, Full bride converter
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Assessment of the genetic relationship of aromatic rice using SCoT
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Cophenetic correlation (r) 8¢g# 0.76 fiodndnnaulauiunans uagaiunsaduwunnquauduiusmaiugnssuled
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AdAy: 11avey wnsemngliiana SCoT ANUAURUENITUENTIX

Abstract

Thailand has significant genetic diversity in rice varieties, and aroma is a primary characteristic
representing a high value-added trait. And alleles of the aroma gene are distributed in rice varieties,
especially landrace varieties grown in all country regions. This research aimed to study the genetic diversity

of 26 aromatic rice varieties using the Start Codon Targets (SCoT) molecular marker. Fourteen SCoT primers
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were used, and the phylogenetic tree was constructed using NTSYSpc 2.2 program. The results showed that
the genetic relationship and cophenetic correlation (r) were 0.60-0.86 and 0.76, respectively. According to
genotypic data, the dendrogram showing genetic relationships among 26 aromatic rice genotypes was
classified into two major groups according to phenotypic data. This result indicated that the dendrogram
might be reliable. The obtained data can be used to plan for future rice conservation and breeding

programs.

Keywords: Aromatic rice, SCoT molecular marker, Genetic relationship
UNUI
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unmevareviin sunansidunaunesiifuendnuwaluazifugeiuvesiamenudaziug nssudvesansven
sumevanevdiafinuludng vildtusazsdeiindunesuuansnaf (Bryant and McClung, 2011) 1w $19vesnza
105 93 na unamnilounanlsl (Flowery aroma) $17u1au1ffing uveumiaud e (Nutty aroma) v udu
agnslsfimuansTiaumeumdndinulud fe 2-acetyl-1-pyrroline (2AP) Tneiinduneundielume anunsanuls
yinduwesiuing snifudiuuessin Buttery et al, 1983) usnanidsdidrimoniléisuanuieslulssmalne u
Unus1ill N33 nv6 uazvionwadns 1usy
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wgdiugdniudesiivainvans fadnatuduinlnmuinisgs dulmgasdundudndusson $1andesdd
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douveuwad anmudsanisiinussalaun woulnleeniy (Anthocyanin) wnuuilelseuea (Gamma oryzanol)
An1fud lunquinlailsea Warlouesd #ludn 1Wudu aaindureuuilaadduns nanldvivgeuusiaadnade
(nsuWwuderuuazaiadnisg, 2560) vivbilusunsunisusudseiuginludagtulvaruddglusuamuninnig
Tnvnnmsuasaruiienelavesguslnaundety

= 1Y 1
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dnsulusunsunsUiuugaiugiio msmunuwesSnvideRugnssuvesity tieldlumstantusfivasiionns
fuasnasmsluowian Ussinalvefgunnumatnuatomaiugnasvestgann fassineiud/aneiusul
uaziug A udiosfinszarsogmuviasiudng 4 (Tunnn wazame, 2561) quiufiAnisuasiiviudadonugdn
AR gusisednunusildnunueydnddngnnneialiussunm 24,000 Fregrs Sadudndudet
Uszinaunndn 18,000 f19¢19 F11a1eiugaNInngl 2,000 f3ee1e Y1IRugTuTeInndl 100 g9 41iane
HugaaUsenanInnda 3,000 678813 41301111071 1,000 #39814 wazd193u 9 (Oryza glaberima) $1u
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Start Codon Targeted Polymorphism (SCoT) LﬁaﬂisLﬁummwmawawmnﬁuqmimaq%’nﬁu{luﬂﬁmums
UuUseiiug (Patidar et al., 2022)
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Anwianuduiusinesvugnasurestiaveus 26 wud/aewug drewmaia scoT lnsufAseidens
USENBUAIY ALOULDAULUUANILTNTY 25 urlunsy 1x PCR buffer, 0.25 uM SCoT primer, 0.1 mM dNTPs,
2 mM MgCl, 4ag 1 U Tag DNA polymerase (ThermoScientific, U.S.A) tluldiaT eaifiuuTunnianswugnssy
(C1000™ Thermal Cycler, Bio-Rad Laboratories. Inc) Ineslusunsudmsuiinusinamsueitmumeg s1um
34 50U feil gruvigfl 94 svrwaiBea uaan 30 Tunit nude gamgd 45 esmiwadea Wuna 30 Juf wae
gamnll 72 ssmgaldua Wuian 1 widl Tnevinsnaaeufulnswedioun 18 A Al 14 ¢ fiaunsaiiy
Usuadla lawn SCoT1, SCoT2, SCoT3, SCoT4d, SCoT11, SCoT12, SCoT13, SCoT14, SCoT18, SCoT21, SCoT22,
SCoT23, SCoT30 wag SCoT35 (mswﬁ 1) ﬁwaNﬁmﬂ%aﬁﬁiﬁmmwaaummLLmﬂﬁwnmaQLLaUﬁLﬁuLaﬁLﬁmsﬁu
fuwsoznlsadutu 1 Wesidud WisuisuruauauiSueiiAniufufiidueninsgiu 100 bp DNA ladder
(ThemoScientific, U.S.A)

N15AATIEAAATUNR LSV UGNTTY

nserumaneRuiAEue e Score uauRBUeRldIINNSLENILIRANLLANGN Tnefiansanannnsiinty
voaauitiue Feldadu 1 deiauauiidute A 999 Wameanisaliilsiguvde missing data waziileliiinuay
Adue Wien 0 tdeyaannisanesanefimididueding s Widlunslinsgimanuduiusvesinegrsiivelas
mifffmﬂa:u (Cluster analysis) $7875 UPGMA (Unweighted pair group method using arithmetic average) Tnglaf
TUsunsu NTSYSpc 2.2

A13°99 1 draviedlelndvedlnswesildlunisUssdiuanuduiusnaiugnssuvestnineuriein3saning

luana SCoT

Tnsies anuiandlolna

SCoT1 5" CAA CAATGG CTACCACCA®
SCoT2 5" CAA CAATGG CTACCACCC %
SCoT3 5" CAA CAATGG CTACCACCG ¥
SCoT4 5" CAA CAATGG CTACCACCT ¥
SCoT11 5" AAG CAATGG CTACCACCA %
SCoT12 5" ACG ACA TGG CGA CCAACG ¥
SCoT13 5" ACG ACA TGG CGA CCATCG %’
SCoT14 5" ACG ACA TGG CGA CCA CGC 3
SCoT18 5" ACC ATG GCT ACC ACC GCC ¥
SCoT21 5" ACG ACA TGG CGA CCC ACA %’
SCoT22 57 AAC CAT GGC TAC CAC CAC %’
SCoT23 5’ CAC CAT GGC TAC CAC CAG ¥
SCoT30 5" CCA TGG CTA CCA CCG GCG #
SCoT35 57 CAT GGC TAC CAC CGG CCC ¥

fan: Collard and Mackill (2009)
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nNn1sasedeuateRuiAdueludaney S1uau 26 ug/aeiug Taeldlnswes SCoT S1uau 18 Inswes
wuin 14 Inswed AanunsaiuUiinamduedwinglyd uasliuaudiduionds 12.21 uausiolwsiues (U 1)
Taglnsies SCoT12 Widnunnufduenniigade 18 wou Tuvneilnsiues SCoT2 WidmauunuAiduletes
ﬁqﬂﬁa 8 uau wodimsziilesifusvesuauiiBulefinansaruuanaiaii (Polymorphic band) wuinfidads
90.64 Wasidud lneilnsiues SCoT12 siasidusinisiia Polymorphic band gsilan Andu 94.44 wasifus

(919197 2)
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Uit 1 msnmedevaeaiiiduevesinivien 26 Wud/mewus sewmada SCoT sulnsiwes 523
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M99 2) viexuzd105 3) viewda 4) Blackberry 5) veuszdtagiuns 6) veudadnsnssd 7) veusa
PryAs 8) Miounsesan 9) veugluite 10) vieunonyzv1l 11) e 12) vieuvaans 13) vieugnie
14) weufiwailan 15) inelwe 16) vewdn 17) lawnd 18) weuunedi 19) neustues 20) $13dula

FFA13 21) MeAD 22) V1IN 23) MNUIAT 24) NUNLN 25) VBN 26) ieuT1Ai

A15797 2 AUvENETAIETeIMSNALaURABWeIININsweITIwIY 14 Tuswes Mewmallaniamunsluana

SCoT ludmeu 26 Wug/aneiug

nswes  fwaukaud Monomorphic Polymorphic  wWesi@udnmsiin  wWesidudnisiin
OuLe bands bands Monomorphic Polymorphic
bands bands
SCoT1 12 7 5 58.33 41.67
SCoT2 8 0 8 0.00 100.00
SCoT3 13 1 12 7.69 92.31
SCoT4d 11 3 8 27.27 72.73

SCoT11 9 0 9 0.00 100.00
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SCoT12 18 1 17 5.56 94.44
SCoT13 14 1 13 7.14 92.86
SCoT14 12 0 12 0.00 100.00
SCoT18 13 0 13 0.00 100.00
SCoT21 12 1 11 8.33 91.67
SCoT22 14 0 14 0.00 100.00
SCoT23 12 2 10 16.67 83.33
SCoT30 13 0 13 0.00 100.00
SCoT35 10 0 10 0.00 100.00
e 12.21 1.14 11.07 9.36 90.64
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Feasibility study on using hard resin of ‘Ton Jik’ Taengwood balau tree
(Shorea Obtusa Wall) with multilayer plastic film as materials of ethanol

vapor-controlled release sachets in active packages
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Abstract

The purpose of this research was to study feasibilities in using hard resin of Taengwood balau tree
(KC material) with multilayer plastic films as materials of ethanol vapor-controlled release sachet in active
packaging. The resin and the tree are locally called KeeCee (or KC) and Ton Jik, respectively. This research
developed a prototype of a multi-layer plastic film by applying a KC material solution on the surface of the
ethylene vinyl acetate (EVA) film of which low density polyethylene (LDPE) plastic films subsequently were
laminated on both sides using the heat-sealing technique. The active KC film prototype (LDPE/KC/EVA/LDPE)
was developed further as an ethanol vapor-controlled release sachet, so-called KC sachet. The sachet
comprises with an aluminium laminated film on one side and the KC film on the other and contains a filter
paper pre-saturated with ethanol liquid. The present research studied ethanol vapor released from the KC
sachet within the 250-ml aluminium laminated packages. Ethanol vapor concentrations were analyzed using
the flame-ionized detector gas chromatogram (FID-GC) during 17 days at 25°C and were compared to those
released from sachets of which the material on one side was made of either LDPE (LDPE sachet) or multi-
layer film having no KC layer (2LDEVA sachet). Experimental results show that ethanol vapor concentrations
of all treatments rapidly and continuously increased during 7 days of the storage period. Changes of the
concentrations thereafter became slower and apparently, had steady trends. The highest ethanol vapor
concentration was found in the KC sachet treatment, whilst the lowest one was observed in the 2LDEVA
sachet one. The first-order kinetic mathematical model could well predict concentration levels and their
changes in all treatments (R = 0.99). The highest rate of the concentration changes in the KC sachet
treatment hypothetically was attributed to the plasticization phenomena occurred within the film structures
caused by molecules of both ethanol and KC-based organic compounds, continuously permeating into the

film layers. In addition, the volatiles which presumably were of the KC were released from the KC sachet,
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together with the ethanol vapor. These currently have been identified for types and their anti-microbial

activities for further development of the KC sachets.

Keywords: Ethanol vapor-controlled release sachets, Hard resin of Taengwood balau tree (KC), Active

packaging, Multilayer plastic film
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OTR CTR kag WVTR 11U 2,500 ml m”? day’, 13,500 ml m? day” uag 8 ¢ m? day' auanfu wag (2. 3)

a

Faunaradfnezadidouariiun (AUVPE) muauummwmmu‘umLLﬂaLLav"Lamsmmumum (aimna 2562) muu

U
v

shauufguiniufauaslotliiiansfukiuduiidanarain AVPE lusswinstasnaiiviinisfinw

=)}
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2. nMswseuasazanedulian

saa

FduldUszyniitnisniouaisazaigiyanin (Shellac) ¥951891ulne Khorram and Ramezanian (2021)

e

v
a

wagiisneazidennadl drduliidnuanainniin 100 ¢ nauivaTaza18eNIUBANAAMUTUTY 95% (v/v) USHRT

D ¢

200 ml (Sasrdudulddnaadaieniuea 1:2 wiv) aunailidiiuanduiilunsdugisnivaugumgifn 65-70°C
& o o o O A ] Svwo T &

Junan 6 93lus Ingvinnisauniuaisazaneyn 4 30 wifl nelllunisauniuudazasslaviinisauniusiewliondu
LIAIUIY 5 YT ANEUAIIINLET DATULIAINITAUNIULAL UIE19aZA18N1YIINITNTOIAIENTEAIYNTONUDS 4
(Whatman No. 4) @1sazangiidiunsganensesiduinadunariinduvestuliidnesu 9 annduvinnisifu
nalwesea (Glycerol 99.5% (vAv), Kamaus, Australia) A28AMUAUTY 2.5% (wA) TastuSeuisunulsuing
ansavanefinsesld sisllasndwesearimihidunanafluwes (Plasticizer) ThanuBanguunlasiadanediues
vpsansazaredtuliiannrendsaindulavinisifvansazatsluriadunseuisladlvaidn waziivsnund

gaumgiviessuniniluldlunimeaey

3. M3RUITER APM wazwasnluaun1suaaslassveaniuea

fan APM dmsunsidedidufidunanafnuuunarsdulasfidinusznovresddduldinduesduseney
nsauldunatadnlduszgnd 150199 519911108 Kampawong et al. (2021) §ais1vazisoaail
wistnfldunanaRin EVA uay LDPE aunawinifu 7x7 cm thansazaneddduliissealude 2.2 suvesvhavans
wmuaalugraiimuaugamnfl 65-70°C WWunan 2 Falus mndudivlhifuigumgfivendunar 10 und
Feansazane Bl v mileausanansouriald (Spread ability) Tnevinsdeansazansdd 0.4 ¢ wazthamiil
Adnunilsvesiidumanadin EVA @dydnval fie KC/EVA) mendanssuiunissinans livhnisussnuildunanatin
KC/EVA sagossudnefidunanadin LDPE mmfuﬁ'lLL.N'uT,aMﬂﬁmm%@ummuqmuqﬁﬁ 100°C 2IRUVUNTZANY
Tadsnauuiintivesiidunatadin LOPE Wunan 3 undl anufeuninuiulangldvilvildunaraiinifanisseus
Tngamgiidunanadin EVA ldiAnnsasusafidnuazadionviliianisidendssauduiidunatadin LDPE
eepsusufiian detharudeussnsnuiuildy dwalvflduuiastuiansduiuasiansdamideudon
Uszanuuiusywinegdu anusmnlaesinvesilausiiu 232 pm dunanedusananiiidysnvalvesesdisyney
vosiduusazdu (mnduuengdiluresiidy) fo “LDPE/KC/EVA/LDPE” wagifionnunszduveademiseiion

Tldumanadnuanedudaduiiduusnadin (Active fitm) 31 du KC (U7l 1n)

TSI IILLRILS,
odoteotetetetetetetetetets
RIS
1 X aetetotetitotetetatores
B

35
RRIRRRKS
RIS

[AAAAAAAAAEthanol AAA AA pAAA]

Al/PE

() ()

o~ A

U7 1 wuudiaesumnAnvesfiduuendin KC Fuduflduweniinuszunnildunarafnvanetudaddiuusznouves

1Y

Ul (n) way veamuaun1sUaeslosemelemuealszny d-side-sealed (1)



= O |

MsasnuRsAtanstazinalulad | U7 4 atuil 2 wgewniau - Bsnriau 2566

mendnmastesidamarainuansdy (idldhfduweaiivianyhmsiugiifusesmuaunsudeslessme
wonuaa IneUssgndisnisiiseaulay Kampawong et al. (2021) fis1wazidoadsil 1hfldu KC W@oudsznufiv
fiduozgiifonarfiiun (vurn 7x7 cm wirfuieaosunufidu) Faeauiou (Heat-sealing) 1 03 uguidy
goswunidndaninaiudu (3-side-sealed) 91N UINTZAINTOIIUIN 6x6 cm Fauduuisleniueainan

a = v A

99.9% (v/v) (Usumswiniu 0.4 ml) Tdaslugesmuau udrlantinduidatumeaiuiou duwalildgesuuin

a a

dnuuulaniln 4 du (4-side sealed) (FUT 1) efituilduezgiidonarfiundantfnisTununiawazlotiiis

U

v v
o

wn MatunsUanUdegloszmeleniueadingesnivnu Iuintunutuildudnaunisludnuaenisuantdaos
fEN19iea (One-dimension release) (Utto et al., 2018; Kampawong et al., 2021)

v
a ¢

Tuns3deil3delanssnvesnuauy Adsduuuiiedtuudldianiidu LOPE (30 um) 3o Wdunatedudlad

U q

v
Ao v 3

dmusznauvesdddulddn (LDPE/EVA/LDPE) (176 um) Usenufivilduesgiifonaiiiiug yausvasdvesnisimsey

3 a

gosnruAN tngldfdunarafindu q edunsd@nyinavesviinfidunarafindenisuanvassloszivaenuea
aaiuluns@nuiidaiidmaaes (Treatments) 31U 3 Fmeaes Foinsulmuvilavesildaunatainivimuiia
Jutanueswesaiuaua Usznausae (1) idu KC (Frgavasdannass fe KC sachet) (2) du LDPE/EVA/LDPE

'3

(fheavaidanmans fie 2LDEVA sachet) way (3) Wau LDPE (frgevesdmnass e LDPE sachet)

4. nsnagaun1sUanlaaslassiielanueadnNyaInIuAN

MendeannseugoniuAn w@saudd laaidunisneaeunisiaeslessiveioniueasnnyeiniugu
Usziansing q lagUszgnd3sues a3 uazane (2563); Kampawong et al. (2021) § wdunisuaeslossive
wmuealuszuula TnefiswasiBoasail theesauaun ldadudninesaun 250 faddns (1 vesnIugu
so 1 Tnined) Mnduihdninesussqadlugeesgiidouaniunuas andndennuieulnelises Unninlnddniy
Unndninesiiegnielugs uasimsidusnuifigamad 25°C Wunan 17 fu mnududuveslestmeieniuead
UanUaseuavavanluusseiniavesgeevgdidenandiunldvinnisdinseilugiessesiiainig q Ysznausie
(1) dudun1siann q 1 2lus suasu 6 2l pendsannistavingeezgiidous (2) dndunsinlusey

24 Falus Mendeaindavings auasu 17 Ju dregraveuialuusseiniageezgiidon ldvinisguiv

' v
a a =

(Sampling) fiaeida Gas-tight syringe (Hamilton) Tneg7iindu a uSiuduiarzlunsazyaia1909n154AU
) | v | < | a o o | o < 1% o a v &'
aregalagnineg1esindalagu uinuniiesgdiden daegrauialudulagnirlydadnluias oq
Gas chromatogram (GC 2014, Shimadzu, Japan) Usztan Flame ionized detector (FID-GC) laeilan1izd1unsu
ANSILATIEH a1l Injector temperature 150°C Detector temperature 250°C uag Oven temperature Faiin1s
nunszAuvesgungilind gamgld 80°C 1uian 3 min 9ntugaumgiadusiiednsnsa 10°C min' audia
200°C psgaunniitiidunian 3 min lnedufia Helium vy Carrier gas (Flow rate 50 ml min™) anududu
voalosziveloniueasieuluniieves Part per million #5e pl L el gruaugivesnisiiudaeg1slugig
6 FAUaINAWAUNISAU 1 1 1He9aInTesinUessauIalunITIASIER (Useunad 20 Uil Aefdee19) dunns
Viudegemusau 24 Faluslaiiudiegns 3 91

Tunsfinwil d3deldinavesnisivdsunlasrnududuveslessmeioniueaiiinsziaieislasuilasunsy
P13 W lFludnwrsaunarians (Kinetics) 3ungafudnsisivesnsildsundasanududuveslaseveeniusa
a o =t & ) 2 ' = a &
Nazauluussiduandadunandnisivesnislantdesaingesnuaus lun1sdnwives Isumd wagany (2555)
WU suduresnisidsunvasanuiduduvedlessiveonuealuussydusidududuil 1 (First order) Fauansli

V31U9n515mensilasunlamsonisiiaujisendanuduiusiuanududusas/mMseUsuavesdsn iy
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(w11 Ao Anudutuveslessineieniuealuussdue uaz/mTeusunaieniusavudinilugasniunu)
(Earle and Earle, 2003) Asud3delausvenduuudiaanieadnAans First-order reaction model (aun159 1)

Wemsvihwemaivasuslasanududuvedlosvieioniueanieluussqdoe

C[EtOH _ cbon (1 _ exp(— J EOH l‘)) (1)

max Lst

EtOH
Ct

Avuali Ao anudutuvedloszmeteniueadiviaila q () (WL L) CE% & Aruszananin

EtOH

2O flo Apsnvesdnsnswdsunlasrnududuvedlessineien

Wudugeaavaslessiveloniuea (L L") k

WeAWUUUAN3eSuAUT 1 (day”) waz ¢ Ao ssuziiannisiiiusne (day)

6. LHUNINARDILAZNTITIATIZHNIERR

NNSANYIHANILHUNNSNAADILUY Factorial in completely randomized design laed 2 Uadausznauaie
(1) winfaqueswos Sachet uar (2) srogamsiivinw lunsAnwsaunamansvesnisiudsuudasanududy
voslossmeonuea nsUssanamduUssansvesaunisi 1 Ielduuamnses Nonlinear regression fglusunsy
AOURLABS Microsoft Excel® 2019 (Microsoft Inc.) wazsiun1smudadiladiauelay Avila and Silva (1999)
T8AULLUEI8INTYIUIEAIT LA NN TNAaBIRIANNTTT 1 wanisaenl R? %aﬂizqﬂﬁummnﬁmsmuimsl

Phungam et al. (2018) N33 iiladAnwiluginfounainu-5uinau 2565

NaN1578

Audutuveslestmelenueaivanlaseangeniuans MnUsenn uwavasadluussyiamdaniutueens
aailosaulisiui 7 vemsiiuing antdussavanududuiinisivdsuuvanantesluszeziiainisnedeu
(3U7 2) WeRiasanlutuil 17 veanisiiusne) wui anududuvedleszmeeniusafivanUdesuazazausin
¥9IRIUALY Uzian 2LDEVA uay KC Insiinduwazanaudnioeniuaidudeviinisiieuiisuiueiiin
Tuiui 7 ieilanududuveslessiaieniuealuaniigmsfl (Steady-state concentration Tugiesgningiuil 8-17

- = i = o A | a .:4'
YINITAUINEY) BITUNAIINN1TUanUayIngInIuAN Uszlnn KC sachet HTgAUNEININGINAADIDU 9
Tuvagfinnududun ludmeass 2LDEVA Trsnfign deyaiuantlunisen 1 adunanisinnensidisundas

EtOH &
kl t

ANUTLTUYatlaTEMElENIUBAINAMARDINN 9 AIBENN1TT 1 WUT1 AdUUTEENS fregluszning

0.32-0.45 day ™ Inge1 k"% ypsdanaans KC sachet TAgefian waznudnAdang12vosd maaos 2LDEVA
sachet fiA0an uir duUsEans k2 4p9dmaass LDPE sachet #n31u0989mnan KC sachet 1intoy
Aeudiudugaan (CEO) fivnuiganaunisi 1 vesdmeassisanuiiaioglusswii 23,000-43,300 pl L™ Tag
fidduifioiFesnnargdlusarisn fe KC>LDPE>2LDEVA sachet wisilen R? wa9n1sUszanaanmandududae
aunsft 1 flewintu 0.99 luyndmeass (11397 1)
Toyadadunavesmslinseiufalaslasunsuuansusud 3 lasunlnsunsuvesloszivelenueaiiszozioa
lunisindeufiiuaedun vieiFoninnandimudu (Retention time RT 3o 13an RT) aglutag 8.20 wiil uawdifiui
Tensmveslanulnsunsufidngsninlasnlasunsudy 4 @e1sun a va RT 8u 9) Wefiansanlasunlasunsy

989dMAand LDPE way 2LDEVA sachet %71 H3117U009lASHN IASWASUAILATIZYNAI0E7199 bNaLAeus aLyini Y
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1TAYLRNIEN UT LA NS INUILATUILASLASUVBALENIUBAT ANUTNALABIUS 04117 Y TUN19ATIN UYL WU
1ASUNASHATUTALIAT RT AU 3.5 U7 nusiledlufla819989dannans KC sachet g unlansin= waziaa RT

vadlasunlaunsuiinnuadiatelulsiarAsvenITNTIATIEd (UN 3)

LDPE sachet 2LDEVA sachet KC sachet

50000 - o exp. 50000 o exp. 50000 - e exp.
—-—pred. 1
40000

—-—pred. —-—pred.

.1)

25000 - 0

Concentration of ethanol vapor (pL L

0 5 10 15 20 0 5 10 15 20
Storage days Storage days Storage days

3UN 2 nsidsunvasmnududureslesviveieniueai anuasuaingesniuaus Uselaneng o uazavasly

o ¢ a a a a I3 o o @ ' a v av v
UITYINIAUTIFNUNIDEQAULUINNGUNHU 25°C Wullan 17 U duanual @ WLLamme{Jaaﬂawimmﬂmﬁ

oY} 7

N 1%

nAaas (exp.) kae Wudan Ao Yeyanuidudus Mihuelagaunisi 1 (pred.)

A15199 1 N5ITLABSVDILUUINADINANAANEAS (@UNIST 1) VDIIAUNAFIENSUVDINTSLUA s ULURIAIULTUTY

vosleszimvelonueatuszuuln igamall 25°C WWuan 17 T

YOINIUAL kel (day™) Cran (UL R’
LDPE 0.41 40,495.96 0.99
2L DEVA 0.32 23,873.65 0.99

KC 0.45 43,284.11 0.99
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800,000,000 —— LDPE-1 day 800,000,000 —— LDPE/EVA/LDPE-1 day 800,000,000 ——KC-1day
600,000,000 600,000,000 600,000,000
400,000,000 400,000,000 400,000,000
g 200,000,000 A $ 200,000,000 ) § 200,000,000 |
< <
15,000 15,000 15,000
10,000 10,000 10,000
5,000 5,000 5,000 \_J\A
%4z 3 4567 8§ 9 W01 2B @B %S4 T 3TT 56 7 8 9 0w 2B WA %127 3 2567 8§ 9 W0 2B
Retention time (min) Retention time (min) Retention time (min)
800,000,000, — LDPE-3 days 800,000,000, — LDPE/EVA/LDPE-3 days 800,000,000, —KC3days
600,000,000 600,000,000 600,000,000
400,000,000 400,000,000 400,000,000
§ 200,000,000 & 200,000,000 /‘ € 200,000,000
< <
15,000 15,000 15,000
10,000 10,000 10,000
5,000 5,000 5,000
% i 2 3 4 56 7 8 § M0 A1 2B 4 %2 3456 7 & 9 Mo Wi 2B %42 3 456 7 8 9 Mo 2T
Retention time (min) Retention time (min) Retention time (min)
——— LDPE-5 days —— LDPE/EVAILDPE-5 days  KC-5days
800,000,000, 800,000,000, 800,000,000,
600,000,000 600,000,000 600,000,000
400,000,000 400,000,000 400,000,000
§200,000,000 §200,000,000 A 3 200,000,000
< <
15,000 15,000 15,000
10,000 10,000 10,000
5,000 5,000 5,000
0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 %23 4 56 7 8 9 10 2B W %23 456 7 8 9 0 2B W
Retention time (min) Retention time (min) Retention time (min)
800,000,000, —— LDPE-8 days 800,000,000, — LDPE/EVA/LDPE-8 days 800,000,000, ——KC-8days
600,000,000 600,000,000 600,000,000
400,000,000 400,000,000 400,000,000
8 200,000,000 8 200,000,000/ 8 200,000,000/
< <
15,000 15,000 15,000
10,000 10,000 10,000
5,000 5,000 5,000
%4334 56 7 8 9 W0 @E GG % T2 34 56 7 8 9 01 2B W5 % 453 4 56 7 8 9 10T 2B W
Retention time (min) Retention time (min) Retention time (min)
800,000,000, T LPPEATdays 800,000,000, T LOPERVALOPRAT days 800,000,000, T KC-A7days
600,000,000 600,000,000 600,000,000
400,000,000 400,000,000 400,000,000
§ 200,000,000 § 200,000,000 /\ § 200,000,000
< < <
15,000 15,000 15,000
10,000 10,000 10,000
5,000 5,000 5,000 /\W

ol

0,

0,

Uil 3

Ca

1Y

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Retention time (min)

12 3 42 5 6 7 8 9 10 11 12 13 14
Retention time (min)

15

1 2 3 45 6 7 8 9 10 11 12 13 14 15

Retention time (min)

'3

nwauzves FID-GC lasunlnsunsuvesiiageuia (Gaseous samples) luussasinaiffigasaiunu vian

a9 LDPE 2LDEVA wag KC Favhn1siasgdiluiunng o seninenisifivine 17 fu
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A15anUsI8Na

waanuAuNsUanUdeslosemeienueannusznvlavanUaesieviueadingusseinianigluvesussydo
PADATEYLIIANYBINISANEY N1SUALULUAIANUTUTUYRILDTLELENIURA I UYIMINVBRINISHIUS NW LAELaNY
5 uisn WU nduldegresiasiusniendaainiunisildsundanindulddiniwasdwuildunainiendeain

nsuiusnen 7 Tu (5UN 2) Snwaizassnisuandase (Release profile) Aanaridunaninuuanm1auesauay

U

lasvmelonueadseg nelugesniuau wazusseinaluussadud nalniiifeitesiudnvagnislantasy
aananliiaualy Utto (2014) wag Kampawong et al. (2021) nanilagaude luginsuduvesnisvanlasy
(t = 0) neluvssydaeladlessmetonueauinisluganuau dlosewelomuoadelinnudunionududun

g4 lsrannisavauvedlosumeloniuealantassainding (nsea1wnses) Mdugudlelentueamainigly

9 oA

YOIATUAN FAIEAIILUANAINTENTNANUAULDTEMEIOVUDATENIWRIATUANY AUUTIEINALUUTTYL eIl

q
s

g9 denalvisnsniivesnisantdesleszimeioniusaiiangenungtef 1 vosiing (Fick’s first law) ilana
AUFURUSLT 1INV I8 NI 5IV0IN TN UFINASTUAIIULANASYBIAILRY (Pressure gradient) T aidu
wsaBUsU (Driving force) vasn1sunsnioaslounaa (351and, 2562) e sns1SrveenslanUaesuarnis
Wasuwlasaududuvesloszimeteniuealuussydueifuudliuanasniendsainduil 5 vesnisiAvinw
iesnnszdumnuuansswesnnuiulossmeeusanielureaniuaum uazaeluussyinsianas sulurasin
nsfiuduresanudulessimeieniuoaluussy e WeRarsundouanievdainnafuinw 7 5u nui
nsiAsuuamosnnududulunssyfasiAsd uosuasddan1izfensil (Quasi-steady state) maldsuudas
Fsnanufnananusiuloszvetomueaneluresniunus uazngluussafausideunndaiuiidesas waa
Wuduvadleszimeieniusaludamnass KC sachet & $uil 17 veamsifuinwiiananaadntien (3Uf 2) enailuna
Mnnmsanaswesnnsdiuloszsivelenusaluresmunun MAnanUTaeusamalvusmiliananievas
mnnsvanvaesleszimeienuoalildszezuils anwduiudsevinmnududuedlessimeienusatiaunaiy
Usunasenueavusmiduaudflelunesvenisgadu-n1seie (Sorption isotherm) (Utto et al,, 2014; Utto et
al., 2018)

INHANTANYIFAUNAANENSVRINTIAsULUAIANUNT UL ST IURaRI8auN1ST 1 ¥nlvnsiuInviia

vaatan APM Fadwnvinduresnivaun inasednsndwesmsidsunlaserududu (k2°7) Sulunaainns

a

UanUdaslaseineoniuea (SUA 2 wazn15199 1) 9n511599esn1sidsuiiasanududuvadlaseveeniuealy

U

'
a

denasa KC sachet fr1genindmaasdu 4 luvaednsniiludmaass 2LDEVA fidnfisnan visdannududu

gegn (C2T) flgannnisviunelagaunisi 1 fanuduiusnisuindudasiiivesnisuantaseloszine

Y9 X

LOYINUBAINTBIRIUAL 21NNYTBITNATEN 1 Fagnsnsrvesnisunsiiumnatsunduiuanunuvestufiinaa

v
LYY

AaiunsUanudesonueasingesniIua 1vieanildy 2LDEVA wiefldu KC Fuintuludnsnsisnilosnin
Fanflauiinnuvungsge Jedwmaliiianisavauveslosemeieniuealuseduanududundaminittudmaaes
U 9 (U 2)
N a o i o g v Y v I3 = Y v YR EtOH =
Wefiarsannguesiindding1n viliaaaziulddndnsuiimsivdsuwlasmnudutuiazsedvan C,,.

gegnmIninduludmaaes LDPE sachet Wasinfiaunatadin LDPE danumvunisnitflauvaiedunsaesusean

winansAnulduanslinsiuindameans KC sachet fien k77 waz A1 CEY qandndmnaesdu q e1aduna

) & |

19 ntureTtulddnidudiudsenavvesidunatsdu ¥3Tulddnavarelaludivinaraigienusawaztinng
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v
aa v

JanUaseansusnaudunidnaumesiu wisurduneussedu q Mdudiuusyneuresdddulian anndu

q

€

L)

miﬂizﬂaumé’]ﬁﬁmﬂﬁﬁ?mﬂwuﬂa‘mwmaﬁﬂLLawi’ﬂ,ﬂzjmsLﬁmﬂimgmiaiwmam%m%’u (Plasticization
phenomena) fidsalidnisvenefvesUsunsdase (Free volume) nmelulassadianediued msdeuudadly
TassadadanarvilinssuiunisunsuaznisgeduarsdiglasadiamedimesiAnd ulusnsnsafii iy
(W3 wagAy 2563; Johansson and Leufven, 1994; Utto et al., 2016) miLﬁmﬂﬁﬁ%miwdwﬁ’lﬁuwamsm&lﬁ%
fsunanafniidsmalfiianaradnlotud ui udnsniwesnisduruduilsuredluanaduneussme
I#$usseueg1anisvinsdsludieg 1vssanulunis@nwvinaresnisifudtunenssineainniung
(Clove o) wazidUidesdl u (Peppermint) lul d upounWadn Polylactic acid/Poly (Butylene adipate-co-
terephthalate)/ Thermoplastic starch (Gui et al,, 2022) TumsiimuwesnuaunisUdoslessmelonuoadiiidy
wanafin LDPE waz EVA 1ussdusznau wiows (2563) sreswinlesymeteniusadaduansdunidussinnmils
aunsafaUfAsetuiidumanainisaeuazdmaliifnnaadluestumelulasiaiamediues Midaudfinison
Tiloszinelontueadueinu (Effective film permeance to ethanol vapor %30 FPE) ﬁmﬁLﬁmqaﬁummzﬁ’umm
duduveslessmeiemusaiiiiviu faudunannnaiaufisesenindlossmenusatufiduwaradin uasiilug
nsiananadloedu Tulassadanedimes navesnisiinufiseranadunalarienilalaganiznisuinvesilay
nanafndududoyaddqmilsiuandinsuiimsveeivodeseduasuTinnsdasyludunedues (Miyauchi

va o

et al,, 1996) Tun1sAnwNFoLlaInunN15I988 HI78NULURLULTDIAUYIA1 FPE Uaslauieanuuseinn tnanuin

U

'
'3 o

AN FPE vasilsuwaniinl KC dagefian wazvasiidu 2LDEVA daegn (Lisnsnunaiiiosainegluszninanisdngi)

a s

nndeyalunsiianaradlgedululastaimeiiwefvesildunanainanieniueauay/Mseasuseneudunsd
AfeglumesNunisuniureussive Aiul37edannaziuiinisiianaiad bwedululassadianediues
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Abstract

Nowadays, Thai people have turned to pay more attention to taking care of their health. Consuming
mushrooms is a choice for people who love health that help build a strong body. The mushroom is
considered popular and is used as a very common food such as Yanagi mushroom, Phu Thean mushroom,
also known as Phutan oyster mushroom, etc. Therefore, the cultivation of mushrooms is subject to
environmental restrictions. Resulting in uneven yields throughout the year. Thus, resulting in insufficient
quantity and quality to meet consumer demand. The research therefore brings innovation in the design of
closed environment control systems as smart farm for mushroom incubators to improve performance
mushroom. The objective is to control the environment within the house to have the desired temperature
and humidity with the use of temperature control and humidity control and use a microcontroller in order
for the mushrooms to be intact free from chemicals and diseases caused by insects. This will make the
mushroom weight better. As a result, agriculture earns more per month, which is an ideal occupation in the
COVID-19 situation. The results of the research showed that the size of mushrooms inside a closed
mushroom incubator was about 8.6 centimeters and the size of mushrooms outside the incubator was
about 6.7 centimeters. The experiment yielded 300 identical bales to compare conventional mushroom
cultivation with closed-system mushroom cultivation, which resulted in 29.3% more mushroom weight than
conventional mushroom cultivation. From the experiment of mushroom cultivation with an automatic

mushroom cultivation plant for 1 year, the monthly income can be more than 10,000 baht.

Keywords: Smart farm, Microcontroller, Mushroom
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Electric pneumatic hemostatic machine press system
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Abstract

The purposes of the present research study, the electric pneumatic compression device for stopping
bleeding, are to design and create the devices supporting medical workers who stop bleeding after removing
needles from blood vessels by using the pneumatic system in order to replace the workers who stop
bleeding. After creating the device, the qualities of the electric pneumatic compression device for pressing
the blood vessels were evaluated by five experts and testing the device with 20 volunteers. After testing

the device, the data analysis results from evaluating the electric pneumatic compression device for pressing
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blood vessels by the experts showed that the mean was 4.28. The standard deviation was 0.50. This was
good according to the evaluation criteria. The opinions according to the engineering and medical principles
indicate the applications of the device. According to the effects on the bodies of the 20 volunteers; the
02 sat values, pulses and weaknesses were normal. Two of the volunteers had wounds. Ten of them had
leg pains. All of them had slight numbness. All of them had pale legs, but the symptoms were not severe.
There were mild pains at the pressed areas. This was at the acceptable level and the pressure of the device

was at the level that could stop bleeding after removing the needles from the blood vessels.

Keywords: Machine press, Hemostatic, Electric pneumatic
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Abstract

Alternaria solani, the causal agent of early blight disease, is one of the most destructive pathogens of
Solanumm lycopersicum and reduces productivity by approximately 80%. The aim of this study was to
assess the efficiency of three different plant extracts to control Alternaria solani on tomato under field
conditions. A randomized complete block design (RCBD) was used with four replications and four
treatments, namely Allium sativum L., Carica papaya, Azadirachta indlica, and control (Water). Allium sativum
L. (Garlic), Carica papaya (Paw paw) and Azadirachta indica (Neem) extracts were observed to be more
effective on disease severity and disease incidence during week four with a significant difference (P<0.01)
compared to the control treatment. The plot treated with Carica papaya showed the highest total yield,
followed by Azadirachta indica and Allium sativum L. (1052.8 g, 639.8 g, and 566.8 g, respectively) with
significant differences (p<0.01) while the control treatment produced 265.0 g. The application of plant
extracts revealed a significant reduction of early blight disease as well as an increased total yield of

tomatoes compared to the control treatment.

Keywords: Alternaria solani, Allium sativum L., Carica papaya, Azadlirachta indlica, Phytochemical

compounds
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Introduction

Tomato (Solanum lycopersicum) is one of the most important economic crops and is a widely consumed
vegetable. It belongs to the Solanaceae family and is susceptible to (Foolad et al., 2008) different types of
pathogens. Early blight is the causative agent of Alternaria solani (A. solani), which is one of the most
destructive fungal diseases on tomatoes (Foolad et al., 2008; Roy et al., 2019) and causes yield losses up
to 80% (Khan et al.,, 2012; Pandey et al., 2020). The conidia of A. solan/ survive under the host debris and
its thick wall enables this pathogen to survive in adverse climatic conditions. Temperatures ranging from 8-
32 °C are suitable for the mycelia of A. solanito germinate (Kemmitt, 2002). This pathogen can infect the
leaf, stem, and fruit of tomato plants (Foolad et al., 2008; El-Kholy et al., 2021) by entering tissues through
stomata or wounds (Kemmitt, 2002). To combat early blight disease in tomatoes, synthetic fungicides are
commonly applieds (Akila and Sathiy, 2012; Mugao et al., 2021). Although chemical substances are effective
agents and prevent the pathogen’s development, it poses a life-threatening risk to the lives of non-target
organisms in the environment (Martinez, 2012; Yoon et al., 2013; Ritika and Utpal, 2014). Furthermore, A.
solanimay be resistant to synthetic fungicides, which may leave residue inside tomato fruits. Currently, the
global trend toward sustainable agricultural practices encourages reducing the application of chemical
substances. Therefore, alternative methods of controlling the pathogen without having detrimental impacts
on the environment are taken into consideration. The majority of organic pesticides degrade quickly, leave
no hazardous residues on crops and have no risk to the non-target organism (Kimani, 2014). They present
a safe alternative for controlling fungi and mycotoxins in food and feed as a result (Iram et al., 2015; Prakash
et al.,, 2020). Several plants produce different groups of chemical compounds that offer protection against
phytopathogens (Kagale et al., 2004; Goussous et al., 2010; Sallam, 2011; Romanazzi et al., 2012; Das et al,,
2020). These consist of phenolic compounds such as flavonoids, phytosterols, carotenoids, tocols,
terpenoids, alkaloids, saponins, tannins, aromatic acids, glucosinolates, carotenoids, essential oils,
chlorophyll and organic acids (Adebo and Gabriela Medina-Meza, 2020; Loi et al., 2020; Righini et al., 2021).
Applying plant extracts is one strategy to inhibit fungal spore development on host plants (Sharma and
Kumar, 2009). Naik et al. (2020) reported that aqueous extracts of Azadirachta indica, Ocimum sanctum and
Zingiber officinale at 10% concentration limit the development of A. solani spores accounting for 64.249%,
58.62% and 57.32% inhibition, respectively. Mohana and Raveesha (2007) demonstrated that the antifungal
activities of Decalepis hamiltonii extract, which was able to inhibit mycelial growth of various species such
as Fusarium spp., Aspergillus spp., Penicillium spp., Drechslera spp. and Alternaria spp. Thus, this research
investigates the efficacy of plant extracts from three different plant species against A. solan/ under field

conditions.



MsasinuasAtansiazmalulad | UM 4 atuil 2 ngeaiau - sy 2566

Materials and Methods

1. Treatments and experimental designs
Extracts from the plant species Allium sativum L., Carica papaya, Azadirachta indlica were selected for
the study. Then, the plant materials were washed for 2-3 minutes before drying. A randomized complete

block design (RCBD) with four replications and four treatments was utilized for this experiment.

2. Isolation and inoculation pathogen

Infected tomato leaves and fruits exhibiting symptoms of early blight disease were collected from fields
in Kandal province, Cambodia. A diseased 5 mm portion of the leaf was cut and placed into sterile, distilled
water followed by 0.1% sodium hypochlorite (NaOCl) and then rinsed with distilled water again. The leaf
segments were transferred to potato dextrose agar (PDA) culture media and placed in room temperature
(25°C + 1°C) (Parvin et al., 2021). After mycelial development, spores were isolated under the microscope
and verified according to the morphology and reproductive structure of A. solani Once confirmed, the
spores of A. solani were cultured again to purify the pathogen. Cultured spores were adjusted to 5 X 10°
conidia/ml after 15 days and used to inoculate 30-day-old tomato plants using 20 ml per plant. After
inoculation, plants were covered with polyethylene bags for 48 hours to maintain a high humidity condition.

Then, the plastic bags were removed and plants were maintained under field conditions.

3. Pathogenicity testing

Ten days after inoculation using the methods described in the previous section the leaves of the tomato
plants turned yellow and developed dark ring spots that later turned into necrotic areas. Leaves of tomato
showing symptoms of A. solani infection were used to re-isolate the pathogen in the plant pathology
laboratory, Faculty of Agronomy at the Royal University of Agriculture. The pathogen was cultured on potato
dextrose agar and the morphology of sporulation was characterized using the same technique previously
described. The spores of A. solani was used to inoculate in the experiment once the pathogen was

confirmed.

4. Extract preparation

The plant materials, namely Allium sativum L., Carica papaya, and Azadirachta indlica were dried in the
oven for 1 day at 70 °C. Leaves were then ground in an electric grinding machine to find the powder. The
40g of powder from each plant was soaked for 24 hours in 200 ml of 80% ethanol (Baka and Rashad, 2016).
Next, the suspension was filtered through Whatman’s filter paper and each extract was diluted to 30%
concentration using distilled water and centrifuged for 15 minutes. Plant extracts were applied by spraying

four times at 15-day intervals starting one week after plants were inoculated
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5. Disease severity and disease incidence

Two weeks after inoculation disease severity (DS) and disease incidence (DI) were recorded and plant
extracts were applied (Sallam, 2011). Symptom severity and disease rates of A. solan/infection was scaled
from 0-9 according to Latha et al. (2009): 0 = Healthy, 1 = 1-5%, 2 = 6-10%, 3 = 11-25%, 5 = 26-50%,
7 =51-75%, 9 = > 75% of leaf area infected with early blight symptoms.

Results

The result of disease severity on tomato plants from week 1 to week 4 after spraying the plant extracts
is presented in Table 1. There was no significant difference between disease severity during weeks 1 2, but
weeks 3 and 4 demonstrated significantly different levels of disease severity (p<0.01). Regarding results from
week 1, plants sprayed with extract from Allium sativum displayed the highest rate of disease severity
(15.50%), followed by control (15.00%), Azadlirachta indica (13.25%) and Carica papaya (9.50%). Conversely,
the control had the highest amount of disease severity in week 2 with 62.50%, followed by Allium sativum
L., Azadlirachta indlica and Carica papaya with 43.75%, 37.50%,0 and 31.25%, respectively. For weeks 3 and
4, the control plants exhibited significantly higher disease severity results (p<0.01) compared to plants
receiving extract treatments, while there was no significant difference between extract treatments. The
severity of disease observed on control plants was by far the highest at 57.50% when compared to plants
treated with extracts from Allium sativum L. (23.75%), Azadirachta indica (20.75%), and Carica papaya
(18.25%). During week 4, control treatment still demonstrated the highest percentage of disease severity at
70.75%, followed by Allium sativum L. (25.75 %), Azadrachta indica (24.25 %) and finally Carica papaya
(19.00%).

Table 1 Effect of different plant extract on disease severity of early blight disease on tomato measured

in percentage.

Treatments Week 1 Week 2 Week 3 Week 4
Control 15.00 62.50 57.50° 70.75°
Allium sativum L. 15.50 43.75 23.75° 25.75
Carica papaya 9.50 31.25 18.25° 19.00°
Azadirachta indiica 13.25 37.50 20.75° 24.25°
LSD (P=0.05) 0.7612"™ 0.3242" 0.0022" 0.00"

Note: The value in the table followed by the different letters indicate significate difference among
treatments according to the last significant difference test p<0.01 and p<0.05 using LSD (¥) = p<0.05,

(**) = p<0.01, ns= non-significant.
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Disease incidence results presented in Table 2, which shows no significant difference all treatments in
weeks 1 and 2. In week 1, tomatoes sprayed with Allium sativum L. displayed the highest percentage of
disease incidence at 37.50%, whereas control, Carica papaya extract, and Azadlirachta indlica extract
treatments were all 31.25%. The percentage of disease incidence in the control treatment increased to
62.50% by the second week, while Allium sativum L., Azadirachta indica and Carica papaya extract
treatments showed disease incidence levels of 43.75%, 37.50% and 31.25%, respectively. By weeks 3 and 4,
however, there were significant difference at p<0.05 and p<0.01, respectively. Control treatment plants had
87.5% of disease incidence by week 3, which was significantly higher than plant treated with extracts from
Carica papaya (37.50%) and Azadirachta indica (50.00%). Control plants had 100.00% disease incidence by
week 4, while Carica papaya (T2) had the lowest disease incidence percentage (37.50%) followed by
Azadlirachta indlica (62.50%) and Allium sativum L. (68.75%).

Table 2 Effect of different plant extracts on disease incidence of early blight disease on tomato measure

in percentage.

Treatments Week 1 Week 2 Week 3 Week 4
Control 31.25 62.50 87.50° 100.00°
Allium sativum L. 37.50 43.75 56.25% 68.75"
Carica papaya 31.25 31.25 37.50° 37.50°
Azadirachta indica 31.25 37.50 50.00° 62.50"
LSD (P=0.05) 0.944" 0.3294™ 0.0385" 0.0058"

Note: The value in the table followed by the different letters indicate significant differences
between treatments according to the least significant difference test p<0.01 and p<0.05

using LSD (*) = p<0.05, (**) = p<0.01, ns= non-significant.

Table 3 indicates that there was no significant difference in days to between50% flowering. The control
treatment took more days to flower at 40.50 days, followed by Azadirachta indlica, Allium sativum L. and
Carica papaya at 40.00, 39.75 and 39.00 days, respectively. However, of the number of days it took for
100.00% of the plants in each treatment to flower significant different at p<0.01 which the control treatment
proved the highest with 49.75 days to flower, followed by Allium sativum L. (44.50 days), Azadlirachta indlica
(42.25 days) and Carica papaya (41.00 days). The height of plants treated with Carica papaya extract (99.688
cm) were significantly greater than those of other treatments. There was no significant difference between
the plant heights of Allium sativum L. and Azadirachta indlica extract treatment groups at 87.875 cm and
85.625 cm, respectively. Control treatment plants were significantly shorter than all other_treatments at
75.370 cm. Fruit weight showed no significant differences between all treatments. The Carica papaya extract
treatment group demonstrated the greatest fruit weight at 35.332 ¢ followed by Azadlirachia indica, Sativum
L. and the control treatment with 32.347 ¢, 31.387 ¢ and 28.033 g, respectively. In addition, the total yields
exhibited significant differences at p<0.01. The plot treated with Carica papaya extract showed a significantly
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higher highest total yield (1,071.3 g) than other treatments, while Azadlirachta indlica (639.8 ¢) and Allium
sativum L. (566.8 @) extract treatment plots were not significantly different from one another. The plot
containing plants in the control treatment group had a significantly lower yield compared to plots that

underwent extract treatments (265.0 ).

Table 3 Effect of different plant extracts on days of 50% and 100% flowering, plant height, fruit weight,
and total yield.

Treatments 50% F (days) 100% F (days) PH (cm) FW (9) Total Yield (g)
Control 40.50 49.75° 75.375° 28.033 265.0°
Allium sativum L. 39.75 44.50° 87.875° 31.387 566.8°
Carica papaya 39.00 41.00° 99.688° 35.332 1071.3°
Azadlirachta indica 40.00 42.25 85.625" 32.347 639.8°
LSD (P=0.05) 0.6670™ 0.0011" 0.0025" 0.0772" 0.0007"

Note: The value in the table followed by the different letters indicate significate differences
among treatments according to the least significant difference test p<0.01 and p<0.05
using LSD (*) = p<0.05, (**) = p<0.01, ns= non-significant. 50% and 100% F= Percentage of
flower, FW: Fruit weight, PH= Plant height.

Discussion

The present study illustrated that the application of plant extracts has a significant influence on disease
severity, disease incidence, plant height, time to 100% flowering and total yield compared to the control
treatment. Several studies have reported the effectiveness of various plant extracts in reducing pathogen
development. Latha et al. (2009) reported that the antimicrobial activity of plant extracts inducted the
growth of A. solanimycelium approximately 87%. Plant extracts reduced fungal development by destroying
the membrane and inducing the synthesis of lipids, proteins and nucleic acids (Harris et al., 2001; Bayan et
al,, 2014). The antifungal compounds of plant extracts had the inhibition of fungal mycelium growth
(Anusha, 2003). The chemical compounds attributed to the antifungal activity of plant extract had various
groups such as coumarins, pyrones, steroids, phenolics and phenol acid, flavonoids, isoflavonoids, alkaloids
and other compounds (Jantasorn et al., 2016). The presence of licin in garlic extracts exhibited antifungal
activity that inhibited the development of fungal spores (Satya et al., 2005) and prevented fungal growth
by disrupting the membrane and prohibiting synthesis of lipids, proteins and nucleic acids (Bayan et al,,
2014). Tegegne et al. (2008) reported there were various types of tetra terpenoids and phenolics in neem
extract that were antagonistic to the Alternaria solani mycelium. According to the result, the extract from
Cariaca papaya was the most effective against A. solan/ development and also increased the total yield
compared to other plant extracts and control treatments. Many researchers have reported Cariaca papaya

leaf enriches phytochemical compounds which enable it to inhibit the spore development of pathogens,
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however, these compounds can be different according to the choice of solvent substances. Ethanol is more
efficient at dissolving bicactive compounds than water (Baka and Rashad, 2016) and organic solvents (Lengai
and Muthomi, 2018). Baskaran et al. (2012) reported that the ethanolic plant extracts retained the presence
of alkaloids, carbohydrates, saponins, glycosides, proteins, amino acids, phytosterol, flavonoids and
terpenoids. Noshad et al. (2018) reported that Cariaca papaya \eaf extract exhibited antimicrobial activity
and secondary metabolites which were effective against various fungal diseases. The secondary metabolites
play an essential role in improving plants resistance to fungal diseases. Flavonoid compounds have been
identified as an effective antifungal agents against a vast array of disease pathogens (Salazar-Aranda et al,,
2015; Yang et al.,, 2017; Mohotti et al., 2020) and serve vital roles in the plant such as cell signaling, plant
growth, UV photo-protection, reproduction and transfer of auxin (Buer and Muday, 2004). With regards to
alkaloids, it is known to have a wide range of antimicrobial activity which plays a major role in plant
physiology and host-plant resistance (Dheeb, 2015). Apart from the secondary metabolites, Carica papaya
leaf also contains nutrients such as protein, phosphorus, Vitamins B and E, calcium and sodium (Tewari et
al., 2014). The composition of nutrients in papaya leaf has also been shown to significantly improve the

yield and development of tomatoes (Singh et al., 2000).

Conclusion

The study illustrates that three types of plant extracts, namely Allium sativum L., Carica papaya,
Azadirachta indica can reduce the development of A solani on tomatoes compared to the control
treatment. In this case, the application of Carica papaya \eaf extract had antifungal properties that led to
significant improvements in multiple parameters compared to control conditions and treatments with the
other two plant extract in some cases and was the most effective method to control A. solani. Therefore,
this preliminary study warrants further investigation by isolation and characterization of specific compounds

from plant extracts.
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Quality changes of probiotic beverages from ripe ceylon spinach

(Basella alba Linn.) juice during storage
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o/ 1
UnNAnga

nsudnedesiulnslulefnanimadinudsan nuhgeninadnudiimngaulsenousesandmvosiiag
AnU&s 1wty 11 3, YudSinamesudeiiaransldGusuriiy 10°Brix warUiufesduduity 4 nmsnw
nsd sunlasguninrenad esduinslulednaintwadnudsanlusendnanisifusnuigungd 5°C
Husveziae 21 Tu wuidinsdsuamsiuaiuasnendisadndes iWeduaanisifusnwiuiu 21 fu
\3oshudiin Lactobacillus plantarum TISTR No. 1465 ffnaing (L¥) gﬁ‘ﬁlqm Wi 6.36 Turuefiia3oshiudiis
L. acidophilus TISTR No. 450 fifniuns (a*) uardindes (b*) gefian iy 24.76 uay 3.55 auandu nsdnen
nswdesentinvesuafiiselnslulefn 3 vila laun L. acidophilus TISTR No. 450, L. plantarum TISTR No.
1465 uag L. casel TISTR No. 1463 wuinddnnuwadiisendingsninsesudimvualiidusefuifiuselovise
$ume waenuiidlesrernamaiuinwuviniu wedidelnslulefnusazeliamdesestisluthuadnudaantall
uwanseiuegaiiteddymeada (p>0.05) Tneiisnuwadisentinanandnoaidiosvozmmaivine iy
dloAuganisitusnwiwu L acidophilus TISTR No. 450 fidwnuiwadiisendinunniigawindu 6.21 Son Talad
sofiadans MnuanismanowandfifiuiuuaiiFelnslulofinds 3 v aunsaususldiludnainudean

v

AdAey: nadnuds weseshulnsluledn wuafiBensauaniin nisiwdsunladluszninaiusne
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Abstract

Production of probiotic beverages from ripe ceylon spinach (Basella alba Linn.) juice. It was found that
the appropriate ripe ceylon spinach juice recipe consists of the ratio of ripe ceylon spinach juice : water
equal to 1 : 3, initial total soluble solids of 1°Brix, and initial pH adjustment of 4. The study on quality
changes of probiotic beverages from ripe ceylon spinach juice during storage at 5°C for 21 days, little
chemical and physical changes were observed. At the end of 21-day storage, beverages with the addition
of Lactobacillus plantarum TISTR No. 1465 had the highest lightness (L*) of 6.36, while beverages with the
addition of L. acidophilus TISTR No. 450 had the highest red (a*) and yellow (b*) values of 24.76 and 3.55,
respectively. While the survival of three probiotic bacteria, L. acidophilus TISTR No. 450, L. plantarum TISTR
No. 1465 and L. casei TISTR No. 1463, the number of surviving cells was higher than the specified level to
a level that is beneficial to the body. There were no significant differences in the survival of each type of
probiotic bacteria (p>0.05) with longer storage periods. At the end of storage, L. acidophilus TISTR No. 450
had the highest number of surviving cells at 6.21 Log CFU/mL. Experiments have shown that all 3 types of

probiotic bacteria adapted well to ripe vegetable juice.

Keywords: Ceylon spinach juice, Probiotic drinks, Lactic acid bacteria, Storage

UNUI

a

4 A a o o A - v I3 = a daaa a P
wiesAnlnslulednluiniasnuauainiiszneuiigiwadgdunidnslulofnnddinluusnaunniisameuas

q

a

au130a15933neg lalussuugesamisvesuuudls lneydunidinslulefniiddyfewunilisonsananin
(Lactic acid bacteria) nan@nvesunIvadduvasuuaiiisonsauaninazlaaisnng q NdmafsoqunIn 1oy
nsALANAN NIneEdRn warkuAsledu Juhemuaunuaiisonalsaiegludlduasysuaunasing q Widusenie

o

wu Sudaradunds, anseiunaeiadineson eanedda uazlnsndiwolsrludon, disduaiuszuugiduiy,
diuntsgafuunadesluszuugosemis fnwermsonds dldsniauFess Tsagiud Joatumsaifnunednld
warannsandndanduiidfnladnratsedn wu In1du 1 3ndud 2 Fn1fiud 6 Fnnfiud 12 nsndladdn uas
nsalvan 1Wusu (Vanderhoof, 2001) ilesnuansasiinsluledndrulnginndneenuiluguvesnan foei
uunsin @ afuilaailifieulusitosuaninanisuruaninaluuy (Lactose intolerant) liiawsauilaald
(Rong et al,, 2011) msankanfasinslulefnnmirdnuasiwalifadumadenihadlamzgauieiniu
wazindousiiiuustlovisiesrsnsuazanansamlevnmeynis

fnU&s (Ceylon spinach) #%einenmansin Basella alba Linn. a¢/luled Basellaceae Sondudniiudhu finy
famngfiniavesine ssdnfiddiuiider (InUdmn) uarddufitaauns (inudaua) fnudsiiussloving
ayulns fe uiaudiv, fudu, wnallvl, nan, ¥, uiSaun, wiviesyn, anld, uitawun, dusnszune, deetui
WaNTz wazaan1sYatsvenTadu Wudy (Saikia et al, 2006; Akhter et al., 2008) asddgfinuluinuas
I6uA ansuszneuTiuea, ualsiiuesd, nsalufu, nndy, nsaezdly, wmlnd uazlnsmosfuusindy @uua uay

= a 9

w1A3, 2552) lnedueavenadniinainaisngudniiau (Betalain) (Azeredo, 2009) & sdnauaudfnu
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suyadaszuazazareullaf (1581, 2545) 31nn153iATIvesAUTENBUNILAT NI INAR N UGN ugv1)
Usznausie anudiu, TUshy, lady, 11, aslulawmse wazlwiues windu 96.77, 0.80, 0.01, 0.70, 1.72 uag
0.04 ¢/100 ¢ MNEINU Lazwundunaifon, Weoawesa waginan Wiy 31.86, 266.13 wag < 0.50 mg/100 g

v ¢ ~

MUaRy Wty wazane, 2560) 31nT18UITERounIveEITen U maRnUdgniugvddneamlunis

q

v
v o = a

W unde fusininaingdunid wu 1l uasfumssd wads uazauz, 2560) duiuiafianudululiias
waduedeshulnslulofndmiudingunn
nsliuselomiannimadnuduazuuaiiFelnsluledniyaddyiinsfiasunde wuafidelnslulefnans
Uiuseglumainudildfuasiisuaueadisoniinmiengediaton 5 don lalatirofiading (Log CFU/mL) 34
fodndusesuiidulsylovdnesianie (Therapeutic dose) (Lee and Salminen, 1995; Dave and Shah, 1996)
Tnethivitdmadenssentinvosuuaiiselnslulofnlundnfasiowns Wdud afilon, Anewmeiuoniin, Usiim
pondiau, MuAnnmzutsiuiugaunidviady, nsfianssuds masnautanililuvhussatusivazaniizniaii
$nwn dafunuideiFadlafiosAnsnsdsuslasunmvenaiosulnslulefnoninainudsnluseaing
nafiuinwuazmandesentinvesuuaiiGelnslulefin Toyaildazfuumdunafuyalisudwainyds
anlidusslomideguimanndeiu nitsdadunsaduinnssuemsiinevaussnauuilnafisulssnusiaaish
wazuiuaninaluun wazdsisduaiunislivssloninnfiwviesfunazoyinuiusiviensduaialviinisugn

fnudndueTn

o

Y89 aunsal uaddnis

1. maiusegamainuasgn
iused1awaanvesinUduiug e Faldihamyivanalaoideniivianisnadidvuin 0.5-0.6
fiodumns nfuiionzugnlu Suneidos fwiauasugy mnduhiuenduuasdsanysneon udludaiuas
Adlvuwiadieldlunisveassseoll
2. mim'%amfwaﬁﬂﬂﬁqzjﬂ
ﬁwas‘l’nﬂa"qqﬂmﬁgwfﬁwm'%laqﬁ"’w,wﬂmﬂ Mniunsesuiuuieusnninesn aldina
FnUdsaniielimnasssily
3. yaunsdinsluledn
qaunIdnslulednilélunismaaes fe wuaiiSe L. acidophilus TISTR 450, L. plantarum
TISTR 1465 uay L. casei TISTR 1463 annannduideinermansuazinaluladuisuseimnalng (32.) Ineifusnuilu
819115 de Man, Rogosa and Sharpe (MRS) agar fifinsundwesoa 20% (v/v) ﬁqquﬁ -20°C
4. maweunddeqdunid
AoswuafizeTnslulefnurazeiinluomis MRS broth USuans 250 fladdns fifinnsiugnil
150 rpm #gauvgil 37°C 1uan 24 Falus anduiludunissiinimisaseu 4,000 rpm figamad a°c
WY 10 Wil udadawaddsansazans NaCl avududu 0.9% (wiv) wazhludumissdnads vingnouwadi
IhunUsuTHTisunuadUszana 10° CFU/mL fasansazans NaCl annududu 0.9% (wav) wieldifulnsluledin

Tun1sneassraly



] ]
= v

MsasnuRsAtanstazinalulad | U7 4 atuil 2 wgewniau - sy 2566

5. miﬁ’mLﬁaﬂg_jmﬁwaﬁﬂﬂé’aﬁmmsau
ynamdeuiinadnudsianun 6 gas il edadongasimuzandmiulindaiag esdiu
TnslulofinaniinadnUdsan MeaziBonveuazgninanitanised 1 nawfesninadnudslasidonsine
fnudaanduihazerlushsduiifine anduliviTinaveaudeiiasansldfeirdos Hand refractometer uas
Afiiovsae pH merter muszauiianwlngldimansiauaziuzuniduan awdiu udnilumaeedlsdd
gounfl 72°C w15 it ussyldvnuasthluudiduiigumafl 4°C uiu 24 Falus Mnduilunadeunudnus
mavszamduiadud ndu Anuiien ey wazanuveulasn Tagldvaaouiiludua 50 au e
anstnainUdsiuzaudaeds 9-point Hedonic Scale Tngliazuuunrumouiissdu 1-9 (9 = weusniian, 1 =
youtioniign)
6. miﬁﬂmmsm?{&JuLLanQmmwmmm%ﬁﬂwﬂuhaﬂmmfwaﬁﬂﬂﬁqqﬂluiwdwmsnﬁu%’ﬂm
wismhnadnudmugasidadenidands 5 mnduhlumaneslsdiomumgd 72°C uw
15 il selhifuudnfundndonuaiiFelnslulofnasluluima 15% (vv) uduhlufusnuiigugd 5°C
\uan 21 Ju dusegnalutud 0, 3,6, 9, 12, 15, 17, 19 uaz 21 veamstivinwinTinseiviinaueaudsd
avaneldanunlagld Hand refractometer SaAiionlngldindos pH meter Sinseiusunansauaniniagds
Titration AA"d L*, a* waz b* Ineldiadesiarid Handy colorimeter wasnsiainnisiwiesondinvauunilisy
Inslulednlpeds Standard plate method laglde191115 de Man, Rogosa and Sharpe (MRS) (51891unatdu Log

CFU/mL wannvinisudfiaamadl 30°C 1uian 48 Halua)

A151991 1 MsuLUTEnsIdusEnINaiRalnUdwetn Usunaueandanazansls warseaumauiuananeniuie Ly

Tunswsgutnasnuaa

qmﬁ Sasdthnadnuds : 1t Usinauneadsiiazaneld (°Brix) STAUNLDTY
1 1:3 10 3
2 1:3 10 4
3 1:3 10 5
4 1:5 8 3
5 1:5 8 4
6 1:5 8 5

7. MITNUHUNITNADIALIATIEVBYAN19E]H
o LY ¥ ] |3 s .
n1snegeunUsramduialdununismaasswuuduluudenauysal (Randomized Complete
Block Design, RCBD) Jinsnzsidayanivadiflagldlusunsudniazy SPSS Amsieianuuususiu (Analysis of
Varience: ANOVA) uagtU3auifigunnnuanm1esgnineniadereavsnluus 1neds Duncan's New Multiple Range
Test (DMRT) 7isgauAuidasiu 95 % dun1siinngiguammianigninuasiad [dunun1saaasiuudunaen
(Completely Randomized Design, CRD) 1Az vidoyanivadflagldlusunsudniagy SPSS Tiasizviaiy
wU5U59U (Analysis of Varience: ANOVA) LaglU3gufigunnulanf19senaNaALaasuemsnmue 1neds Duncan's

New Multiple Range Test (DMRT) fisvsuauidiasiu 95 %
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NAN15998 WazN1SNUSIUNE

nansnFengaainnainudsfivnga

wansUssdiuguameUsraduia (e 2) wuditheadnudets 6 ges Tdezuuuaumeuluustay
AuANvELANATUegNltydAyn1eaia (p<0.05) Imaﬁwmaﬁﬂﬂé’aqmﬁ 4 fifnpzuunauveufuALasnaY
UINAAAWIAY 7.20 WAy 6.60 ANERTY Iummzﬁﬁmaﬁﬂﬂﬁaqmﬁ 2 4AAZUUUAIUYBUATUAIIUNINY,

[N

AMULUTET LarANUTBUTINANNTIAR WU 6.78, 6.56 uag 6.78 mMud1Ay MNHansMaaesfilagideldidentina

U

£

AnUdsansi 2 elddnsdrmesimadnuds : U wiriu 1: 3, USulSunavesudsiazanglaisusuwingu 10 “Brix
wardsufievsudusingy 4 Wlddugasuasgudwiundaaiesnulnslulefinaniinadnudwioly esnnld

AZUUUALYBUTINGIER

ansAnsINsAsuasuawvsansasralnslulafnantrainudsgnlussndnanmaifiuinm
MnnsAnunsUAsuasnuninvensiesiuinslulefnandmadnudgnlussminmaiuing lay

Wauuadielnsluledn 3 vila lawn L. acidophilus TISTR No. 450, L. plantarum TISTR No. 1465 wag L. casei

TISTR No. 1463 aﬂwfwaﬁﬂﬂé’qqﬂwwawaﬂﬁﬁ mﬂﬁguﬁﬂmﬁu%’ﬂmﬁqmmﬁ 5 °C 1Junan 21 Ju Aapung

o

wWasuwlasaaunnwluiui 0, 3, 6,9, 12, 15, 17, 19 uar 21 vaen1siivine linanisvnaeasisil

M13199 2 AZUUUANLYBUADE NAY MUY ANUUTYT LarAuYeulagTIN YBaTBIUINARNURING 6 gns

ARAN WY ansii 1 ansil 2 ansil 3 ansil 4 gnsit 5 ansil 6
a 7.04°+1.01  7.00"+0.99  6.20%+1.85  7.20°+0.93  6.32%+124  6.20%+1.31
nau 6.46"+1.22  6.34"+1.00 59654152  6.60"+1.01  650°+1.30 6.30"%+1.22
AYIUNIU 6.52°+1.07  6.78"+1.04 5484152  6.66™+1.12  6.06%+1.11  4.82°+1.42
ASen 5.66°+1.44  656"+1.42  586%+1.62 55054149 594%+1.45  5.06%+1.75

AnuvaUlaesIy  6.40"%+1.05  6.78°+1.17  6.04%+1.55  6.62°+1.11  6.16°+1.08  536°+1.38

UBIR : ARHY 1ATEIMNIUUINAY ANTdauuNINTEIU (n=50) Aladeniddnys * ° uanseiululuiueu

o w

nuefdanuuanaiuegeltud1A9Ens (p<0.05)

P37 3 wanenaAsunlaUnareudsiiaranslftimuavonaasdslnslulefnaninadnudsanly
sgrhamafuinm wamsmasemuinamendsiiazagldtmuaiininudsuwasiosinnanonsyezinains
\Ausnw Teedianegluzas 10.00-10.30 “Brix aenadaafunisnaasses A3an (2548) inuitUnameudsiiazane
Iiamumvesimaliiadulnslulofnimaasuwasiosmnnlutimafving lasthmadunisazgnuuaiide
ihluldlunsairsnsauandndanaliiinavesudsiiazasldanas nansiasgimmaaianuitszeznailunniv
ShuniidvinareUSunawesdeiiavarsldianun (p<0.05) Turnediifleszezinamsiduinviirfuriines

wuafiiselnslulednliiidnsnaseuSunnvesudsiazanelsodeiiveddyneadd (p>0.05) sniuluiui 17 aeq

AsLAUSnNEI
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wivsnwiiigamadl 5°C Juwan 21 Ju

USuauvoandenazansls (°Brix)

- L. acidophilus L. plantarum L. casei
0 10.00”"°+0.00 10.00% "+0.00 10.00% *°+0.00
3 10.20*"+0.00 10.20°%M+0.00 10.20°>™+0.00
6 10.20*+0.00 10.20° ™+ 0.00 10.20°>™+0.00
9 10.13%"°+0.12 10.10“*+0.00 10.17°"%+0.06
12 10.17%"°£0.06 10.17°"°+0.06 10.17°"+0.06
15 10.20""°£0.00 10.13° %4012 10.13°"40.12
17 10.13%**+0.06 10.07%%+0.06 10.20°>4+0.00
19 10.23%"+0.12 10.27%"°£0.06 10.30* "°+0.00
21 10.20""°+0.00 10.20%+0.00 10.07°"+0.12

WEWR : ANadY ATesNUUINAU ALdeuuulnTgIl (n=3) Anadenionys *° uanssiuluwwinmanetdl

o o P

AMUUANANAUB N liTudAgYNIsana (p<0.05), Aladeniionys *® uanansdululuiuoununeil

o

o o °

ANULANsNe e eiitdAgneans (p<0.05), ™ Tunuusununeislifimuunnasegrsitedfy

o

N1980# (p>0.05)

571971 4 uanansdsuulasifitevvoaaiesalnslulefnluszminamaiiuinufiguvnd 5°C Wunan 21
Tu wan1svaaesmudunilinananinies nediafioveyluyae 4.14-4.21 aenAdediunan1snaaeIves
Shah et al. (1995) 7 @nw1n151Ua suulasafiievvesleiisnd fuuaiiSeinsluledin L. acidophilus way
Bifidobacterium spp. navaglusznitamaifiuinuiionmgdl 4°C Wunan 5 dani Tnenuidleszeznaininiu
Shwnnudulefisnasianfiovanas wazaenndestunisinuives nunasal (2557) finudilusswinensifiudnm
1§WﬁﬂIWﬂUTaaﬂﬁquQﬁ 5°C unan 21 Ju Afilerazanas lasefeilanaafinnmafusnvnuuudidudy
wueiiSelnslulefndsnsanunsaadnensauaninlaiantes Jsdsmalimfilosiuuilinanas (Shah et al, 1995) 910
mﬁmiwﬁ%’ayjamqaﬁﬁwu*j'ﬁwzLaaﬂ,‘umiLﬁU‘%Jﬂwwﬁﬁw%waGiaﬁhﬁLaszmam.ﬂ%"aqﬁuﬁlﬁu L. plantarum TISTR

a

No. 1465 Wag L. casei TISTR 1463 sgsiltdud1Agyn1eada (p<0.05) uazwuidioszuziiainisiiusnwintusile

R

veskupiielnslulednlifinaseafilovusuniosnneedidud1Agyniseda (0>0.05)

A13197 4 msdsunlasiiiervesaiosiulnslulefnanimadnudsgnluszninanisiiusnuaamgil 5°C

Wuan 21 Ju

ANTILEY
Fuil L. acidophilus L. plantarum L. casei
0 4.21""°+0.01 4.217™+0.00 4.21%"+0.00
3 4.19™"°+0.00 4.20""+0.01 4.19*>"+0.00
6 4.18™"°+0.00 4.18"+0.00 4.18°"+0.00
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9 4.18™"°+0.01 4.18°"+0.01 4.18"+0.01
12 4.17™"°+0.01 4.17%"+0.00 4.16°™+0.01
15 4.16™ "°+0.01 4.17%"+0.01 4.16°™+0.01
17 4.15™"°+0.01 4.16*"+0.01 4.16°™+0.01
19 4.15™"°+0.01 4.15"™+0.01 4.15%™+0.00
21 4.14™"°+0.01 4.14%"+0.00 4.14""°£0.01

PR : ANadY ATeINUUINAU ALdeuuulnTgIl (n=3) Anadenionys *° uandsiuluwwinmanetdl
ANULANARAUEE TTEE AR N19adA (p<0.05), "™ Tuwuidwazuwiuey nuaru wnedslidaim

o w

uaneNeg1iitydAEsEnaA (p>0.05)

ms197t 5 uanensiasuuUasUSinansarmualusenintsnsiiusne nansnasmuItUsinansediuusli
W ud uidndovaenndestur1iies fuuilduanas §dlunisneaesd wilinavifusnuiias sedy
Tnslulefnaninainudsgniigamafi 5°C ulussviemaiuinufigunginuuaidelnslulefindensifanssy
TunisadransauanindwinliuSunansananuaiiuiu (#3en, 2548; nunasal, 2557; Shah et al, 1995; Yoon et
al, 2004) Tnefiusunansneglugag 0.77-1.64 % (w/v) wagnuinsseznailunisiiuinwiidvinadeusuiaunsa
Wounegeitfudfayneada (p<0.05) luvasiiflossernanmafuinvvinfursiinvesuuaiiielnslulednlid

o o

dvsnanoUsuaunsnegslidedyneada (0>0.05) sntiuiud 19 way 21 99915 AUSI

= A 2 1 4 A a H Y ' 2 o =
A13197 5 MsAsunlasdSununsaauavesaiasmulnslulefnanumadnudsgnluseninanisinusnui

gaumadl 5°C Wuan 21 fu

JSUrunIaiansa (%, w/iv)

un L. acidophilus L. plantarum L. casei

0 0.77%"+0.17 0.84%™+0.03 0.79%™+0.19
3 0.84%"°+0.17 1.08%"°+0.08 0.88%"°+0.06
6 1.18%"+0.06 1.20>™+0.13 1.19%M+0.10
9 1.33°4M40.02 1.34*°+0.02 1.35°™+0.16
12 1.35>"+0.00 1.35>M+0.00 1434013
15 1.40%™+0.03 1.35>M+0.00 1.46™+0.11
17 1.44%>™+0.08 1.38%"°+0.03 1.58%"°+0.05
19 1.44%>%40.08 1.40*%+0.05 1.61>"+0.05

21 1.53%"%:+0.00 1.44>°+0.00 1.64>"+0.10

PR : ANRRY LAT0IMINUUINAY ANTBIULINATEIU (n=3) Aladenildnys *° uanssiulunwinmanetedl
ANUUANANTLDEHTY
ANUUANANTLDEETY

N1980# (p>0.05)

o o

o

o o

o

drAgyn19adia (p<0.05)

drAgyn1sana (p<0.05),

ANRAENNENYS AP wananenulukuiueuuen el

NS Tuuiusunanedlifinnuwsndngesnedive

P

o

Gl

iy
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M3197 6 wansnIUAsuLUAsAIAIETN (L¥) GumLﬂ"%‘laﬁu‘iwiiuiaﬁﬂmﬂﬂ;waﬁﬂﬂé’aqﬂ lagAn L* wansis
anuaiaiieidilng 100 wazuansianuia wWefldlng 0 lnenuieiesiudaranuainseglurag 6-7 naen
svpvnamsfivine seiluinainuddansdueulnlvoiuiiliaihwn st wiliadesduddduaauadnei
aseailesadiiaeudnei nanismeaesiiladenadasiunisAnwives dan niuas (2548) ineasaiunuaiisy
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Abstract

The objectives of this research were to study the effects of the additions of arrowroot flour (5, 10 and
15%) and of the additions of probiotic-encapsulated beads of 5, 10 and 15% on the quality of the mulberry
jelly, as well as total probiotic culture in the jelly products, and its survival rate during the storage. The
results showed that the addition of arrowroot flour affected the texture of mulberry jelly with hardness,
and the springiness significantly increased (p<0.05). The jelly with the addition of arrowroot at 10% was
rated the best for its color, smell, taste, texture, and total acceptance by consumers. The addition of
probiotic-encapsulated beads at 5, 10 and 15% in mulberry jelly resulted in non-significant changes in the
pH, total acidity (citric acid), water activity (A,), hardness, springiness, and color values (p>0.05). However,
the consumer gave the highest total acceptance mulberry jelly with 10% probiotic-encapsulated beads at
the hedonic scale of like-moderately at 7.00 + 0.98. The total of probiotics was 1.84x10° CFU/ml. The study
of the survival of probiotic bacteria in mulberry jelly product in 30 day-storage found that probiotics had
the highest survival at 12 days with a survival rate of 66%, and this total probiotic continued to decline
over extended storage. The developed mulberry jelly had a higher nutritional value and benefits with the
addition of arrowroot flour and was able to maintain the amount of living probiotic bacteria. This provided

the possibility to further develop the product commercially.

Keywords: Encapsulate, Probiotic bacteria, Mulberry jelly, Arrowroot flour
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nswssuawtavineesleu Tduddeile nisteudavingneden 20 nsu sieun 1000 Saddns Auwdslvazany

wagiluliaaudou Mgamall 100 serieadea uiw 15 Wil ausuwlanvzlidnuurla |Wuldedeaty uag

wilen nduihlvldlunsneasstuneusely

3. AnwUSuaveadaienesuiivanzaulundnsiusiioadniou
Tunounsiuaadmioudaulasningns vesivud wazaae (2560) Insvuimiouada dufigamad 100

psrngaidea 1unan 20 unit Ysuarumulild 20%8rix anduidndiinanaaniiu dsedu 1.5 wWesidud
Tngthmindunausionun duudafineietoniisedu 5, 10 way 15 Wedidud dusio 5 w1l awlfeadfidnumyla
vssaadadludienatadin udaAvieadngumadll 510 ssawadea [Wuaan 90 wni ihdegaadvslen
JATAANAINNNNBATNLALLAT]
a. AnwvimnamsiindednuueiiGeTnslulefnfivanzaulundnsiueiead

nswnseanuaiiielnsluladn

nswIsukuaiiselnsluledn Wwuafiiselnslulefinaiewug Lactobacillus acidophilus TISTR1034
U31193 1,000 lulasans 1dedlua1ms Man Rogosa Sharpe (MRS)-broth (8%a Himedia™ , India) Unfigamgs
35 pemwaloa w18 Falus "\J’lﬂﬁ?u@]ﬂa”liaza’lmwﬂﬁﬁﬂ 1 fiaddns ihluiumisasadisefuanusasey
4,000 59U WY 20 Uil gungdl 4 esrwalToa Arawadsisasazarslufounaslsd [Wuty 0.85 Wefldud

AN1UN1T8L8 91U 3 ATY TAAT OD NAINTIIAANANLAY 600 UTTWUAT ATLIANMUSHILUATISENSALANGAN

Sudu 7 1x10° cfu/ml
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=) <
NN IYULUAUN

A v

nsvineukAUgian lagdauuasisves Y3 wavane (2563) lneds sodium alginate (v KC, China)

v v
v a

Tutndu 100 addns WA sodium alginate 2 n3u Aafieliauls sodium alginate paunanysal tha1savaleiaa
guuU Hot plate aaasarvauysaifadidnuela ilidu anntunauwadinsluledn 1,000 lulasdng aulidniu

. v v sk ¢ & quw < W A o & A avy w Y &
nenadluansazaie calcium lactate Wty 2 wWasidus Nalmaawdedi 30 w1 dndadnilaunanduinduiai

v v
] (% o

Aselandl 31U 2 ase dndiadniiuliluaisazany sodium chloride 0.85 Wasidus NAnsadands Tnaiiu

& a A a

Wndnfiguund 3-5 osrmigadoa

q U

5. N5 ATITAFUTANIINBATNLALLAR

v
o o LYY

ihudnfusiaaaniounagouamnimnamenimuasiad fall Yarndeduiavesietnsaniuandnin lngin
Araunda (Hardness) wazA1Aa1u analyzer Wileuiu (Cohesiveness) fewedas Texture analyzer 8%e TA-XT
plusTextura analyser 3u stable micro systems Uszinagangy lagldviadn P/0.5R vunaduruAudnans 0.5 i
Arusalumsin 1 mm/sec quaslufiegnaaad Suiindt niheidudaiu Yadn 1 faegreihnismaass 5 7
(nuafisia wazane, 2560) TaAnd TngtioadmiounnIiasizriand MeLA3es Hunter Lab 1 UltraScan VIS
Uszinelne lagan L* wiaaumuneadng (0 = @a1,100 = @013 ) A1 a* (+a = du9, -a = d1T87) A1b* (+b = @
Waes, -a = AU A1 (pH) Tnewa3es pH meter 14 Sp-2100 B%oSUNTEX SndUTunanhdassieinios
water activity meter §a Novasina iq'u Labmaster-aw “Neo” Ussinaainlgasuaun U"%mmﬂimﬁgwmiugﬂﬂ‘m
30 (AOAC, 2000) F1AT18¥AINT U (Moisture) (AOAC, 2000) TraTgsinUTatalusiu (Protein) tnel43s
Kjeldahl shetp3esiiasziuTanalusiu 8ve Foss jukjeltec™8100 Uszimaiausnsn (AOAC, 2005) U3snailusu
(Lipid) Yiaadvsiouyniasizsilasiu Tngld35 Soxhlet (Soxhlet system) feipdastinsgrivianallusiu e Foss
Fu ST 243 Soxtec™ UszinAausn (AOAC, 2005) FiasizsimuFunandule 8%e Foss Ju FT 122 Fibertec™
Usznamuusn (AOAC, 2005) F1As1e3iLa1(Ash) aaawmn i (Muffle furnace) §%e Thermolyne Sqlu 4790
Useineaasiu (AOAC, 2005) Jasgsisinamsiulanse lnensaananmuimmugns

Wasiudaflulawmse = 100 - Wasidudves (AUt + Wseu + Tusiu + 11 + wdule)

6. IAs1zidSuauaiisensananinluaaividau
Faeg1aaaiuIum 25 n3u ldasga Stomacher (steriblend ™, USA) ifnansazaneidonnsvetludonnaalsn
AfANUTUTY 0.85 Wosidud AvdunaudpgslidnTuuIu 3 w1 Uideg1eild ¥nisidesnaiisesu 107, 107

102, 10 waz 10° YUndreena Usuna 0.1 Haddns Tdasanumnzidin uue miswia MRS (8%s Himedia™ | India)

a

N3 Spread plate wazuufioamall 35 ssrngadeoa Wwnan 48 Falus dudnulaladnivduuueims s1eau

U

Colony Forming Unit (cfu) Aafeggiaadndau 1 n3u
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7. NMINAFBUAMATNNIU ST EMAUAE
Yegneadndeuiiuudainerelesukaidadn Ussiduaunimniedulssamdudanie3s 9-Point
Hedonic Scale Ingldnaaeududiliniunislindu 30 au Yssliuanninniesiulssamdudanienud ndu

sayd \eduda uagaruveulaesin nshinzuuundasiue Ao 1= liveunniian 5 = g9 9=1auNNNian

8. ansIN1550nTInvaslnslulannlunesnuiaaivdau

a

Wnaadnieuiifinisinuuaiiielnlulefin thuussylddaeuds vnsiusnwigamgll 5-10 esrnvaided
WpTgnsINssentinvetuaiiie Tuseninanisfiusnw imsinssivsnanuaiideyn 3 u ussesoa
e 1 1oy

v

9. miApTedayaneadn

mﬁmiwﬁﬂmmwmqmsjmw LA 21N UNITNARDILUY CRD (Completely Randomized Design) N1
gouTUVBIRUIINA IUNUNITNAABILUY RCBD (Randomized Completely Block Design) 3As1eiAnuuysusiu
(Analysis of Variance) wagiiaseianuuansisvesaniadelagds Duncan 's Multiple Range Test (DMRT) fiszsiu

ANULYBLUSDEAY 95 1AUVININNTNARBIIIUIU 3 91

NANI5398 wazn15anUse

nsldudlaineneseulundndusinaintou

PINNTIATIEiesRUsENaUNIINEA T waztafivesUSuaudarinensseyluaainieu fissdu 5, 10 wag 15
Weddud minsedsunns) nmsduudasenedesluusinaifusniuinanenisanaesdn L, a* uay b*
wufinisdusdarinenedeni 5 wWesidud fanuwnndeiunieadf (p<0.05) funisiuudeawineredeniisedu
10 ua 15 wWefidud hndnsoysainms) Fesed 1 LLathwaﬁlmjauiLﬂiwsﬁqmmwﬁﬂmﬁaé’uﬁa NUIT NAYDS

nshuwdavingedenlulinafiivundulinaviliiaadndeudidrmuuduaranudavguiiiuuinuegadl

'
N

WodAnneatd (p<0.05) 9ann1svaasnudn Welinudsiiininduasiiuladaiauinainnundsiiiadueuiu
lngnuan mafiuudasinensten 15 wWesidud fAanunduasdanegugean windu 0.66 AU 0.25 N mud1du
duAnIneg (pH) kagAn Aw Tulmadifuudavinenestounuin ldiauuanaiamieadd WensiiuudsluyTune

PANULINVY WERIAINNTI1N 1
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M13°99 1 AT ginuaAnInenmLazialivesaanlouniidiunauvesUTinautarineeson

ANILATIEN Usinauudainenealen (Wesidud)
5 10 15

Ad

L* 22.63+0.32° 19.21+0.17° 18.91+0.06"
a* 0.95+0.13° 0.52+0.11° 0.50+0.05"
b* 0.80+0.29° 0.25+0.22° 0.16+0.04°
AT (N) 0.56+0.06" 0.63+0.02%° 0.66+0.05°
Audangu (N) 0.21x0.02° 0.23+0.01%° 0.25+0.03"
n3A-A19 (pH)™ 4.40+0.01 4.41+0.02 4.41+0.02

Uiauhdasy (Aw) ™ 0.98+0.03 0.98+0.01 0.97+0.02

nsavaa (Wosius)™ 0.0120.00 0.0120.01 0.02+0.01

nurewin: > luwuiveudauuand19iun19ad @ (p<0.05), ns LdAuuana19iun1eadf (p>0.05) a, b
TuwueudANULANANAUNINEDR (p<0.05)
Frdunnuanismesensdiuldidoduutaieetleouiinadensudsuamsiing fedidsuwanduse
wandnuaizutadelnumnuieuntsazanuaziinmsivasudainynuidudynlann dufednvuzvesnisifniea
Tuutls msfiutdlaszdmasionsmzgriuvesnasddliliidvesdvesaadiinsiadsunlasisnanisnaass uazan

F1891U04 VANT uazaAne 2546 51891431 AuautAwlameieieuidevilianigumgiianludag 69-71°C udd

'
=

an wuh desalinnuniaiutusesdsanmstuiendsunanadiegamgimas fudeduadlundnfusias
dawaliindndusivdortutu Salnavilfaadmlouinnuvindiutufmanimaaes dalasialuutavinesson
Joui 1 lugeamnssuemsiasdiuuin 1 dudunauielomsiiniudunia asi wasdangy 1y
gnanunssudain wedlnes wWnss 9 wasdadomhluldluesiilequaimidesanlindaanusi
MNnMsIATziosAUsznoumaailuad nioud fusuaudasineeten 5, 10 uag 15 Wesidud wui
kavesninuuineelouituiinariliuiialsiusandulslusadvilougafiutu wuufalushugen
TuadiAuudavineoten 15 Weddud MusAunazidolowiniu 12,36 wag 1.18 wWesldud famsad 2 Fanis
npassaziiiuldinnafuutaioetesadlueadvisiivnuamidaruinisld Fseraiadesainlnouds
wiheneteuduutsiifinuamanimsuazansiiiulsslevivarnnanssiin uaza1nsieauLes Al et al, (2017)

o w a

nan153As1gesrUssnoundaiietedeuinululudife wuliuimaisermsidnyvatsasdalann 1Usdu

aslulainsn Loy Bele Innfiukazussneng 9 uandvsinaganninsamslusiu Inefiudum 5.49 Wesdud

mtuagiuldimsiinwtarienslsuasluaadmiouaunsailiiaadnloudauailagunsiniu
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=] ¢ d a N a v |
M1379N 2 @QﬂﬂigﬂaumqﬂLﬂlISLULf\]aaMlIQUV]lI Asinudeinienesou

v 1 & & 6

wdawnenesen (Uasidusm)

6 =1 & & 6
29AUTENDUNILAN (LUBILgUN)

5 10 15
ATy 17.02+6.36° 8.87+4.66 1.32+1.26°
TUshiu 5.77+1.56" 10.18+0.19° 12.36+1.85°
s 0.03+0.02 0.02+0.00 0.03+0.01
wdule™ 0.46+0.07 0.61+0.15 1.18+0.36
1N 0.26+0.12° 0.42+0.01° 0.44+0.02°
Aslulansn™ 78.93 80.51 80.65
AN anuaun (Keal) 331.01° 362.92% 393.12°

wuewn: " lufanuwanenaiunieeadis (p>0.05)

2 Pyl uupulAULANANAUNNEDR (p<0.05)

NFIATIERAUNNNNUTEAMAUNENAZBULUY 9-Point Hedonic Scale vasaaamAuwlavingresieu Tnglyy
VAgauTNTILIU 30 au NlidunsEndy TasuuuauveuAnEnvussud ndu saud eduda wavaruvey
lngsau wudt mainudavineteden 5, 10 uaz 15 wWesidud luwadnisu Juilaaliniseeusuaruveudud

o w

naw sawd eduda Liflanuwandnstuegnaived fyneads wandidiuindendunisiaueainleulay
nssudareedenduilaafiuwiliduanueuluszAureuuunas uagminfiansanauyeu wul guslaali
pzuuusAnALazid odudavonandmiouiiseduediduivesnmaiuutiavneeoud 10 Wediduduiniian
ATLULATNYDY WU 7.03 uay 7.23 Selianuveveglussduroutiunans dmsed 3 fefursiuldiuge
finrsanannisvadeumssensufuilnauasdnuasnitoduiaild Jadonaadmieuiifinsfuntaieislend 10

Wasidudthlu@nwrmanzusunanisiusuaiselnslulefnludusdeld

M19199 3 AzluuNsERNSUN ALY SEAmALTaveUTlna

Usziiunaunm Usinauwdawineneaen (Wesidus)

5 10 15
an 6.37+1.04 6.83+1.12 6.50+1.07
naw" 6.37+1.32 6.50+1.01 6.20+1.19
A" 6.67+1.07 7.03+1.13 6.87+1.31
ileduias 6.37+1.29 6.53+1.25 6.80+1.24
AU ULPETI 6.63+1.12° 7.23+1.04° 6.60+1.00°

wuewn: " lufanuwanenaiunieeadis (p>0.05)

22 Ty ueuilAULANFANAUNNEDR (p<0.05)
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a & a a a '
nstiusindnlnslulednluaadvdau

a A

Nan1sANwIUSIN N SRuadnmunzanluaadvdeu wui wWindnneunismuadliiaaaudsuaziidvuila s

1% aa

2 1(n) wazilawivasluluadvazutduliuiy 90 ui wuindietnilsasidunsantaslasainini 1(3) waziilo

o v
v a a = '

a a @ = a | = = '

W‘ﬂ’]imqNaGU@Qﬂ']iLmllLllWUVﬂumaaVllau 1‘1««!53@U‘V] WHUINVUNUIAE L*, a* hag b* U99.3838 bLllllﬂ'ﬂ']llLW]ﬂWN
aa A o £ v & a @ o o a & 1 . a = a a

NINENALUDLONIUINVU LLﬁ@ﬂ;‘V]L‘ViU']']ﬂ'ﬁW]llLllﬂUVWlLW:J?J']ﬂSUuVLﬁJlJNaﬁ@ﬂ'ﬁLUaEIULL"LJa\'iﬁsU'P)QL‘ﬂaaﬂll@ua’m']sﬂlﬁ]ll

Ipausgiuingafl 15 Wesidud fannsiedl 4

(n)

& & o v a a
VRLUAUNNBDU (M) LAZLIAUNKAY LALLIRAVUDU (V)

CaN
(=
=b.
-
2D

A15199 4 AdvesaadndsundsainnisiudindnluySuna 5, 10 wag 15 Wosidud

USunaudindn (Wasidud)

And
0 5 10 15
L*"S 19.55+0.02 19.54+0.02 19.55+0.03 19.55+0.03
ax™ 1.60+0.06 1.60+0.05 1.68+0.09 1.58+0.05
b*" 0.22+0.02 0.23+0.04 0.22+0.03 0.22+0.03

e " Lifinuuaneaiuniead (p>0.05)

v
4 LYY

naveINTIAziloduda laun Armnundangu wazranuudwendadn lnsdesziueniusenituead

@ o aa i a @ a PN & 1 i i < '
wazilanidvasluannisveaeanuit msdudadnlulSnanauunulilinanenuuerinuwds wage

= ' v a 2 o A s ' v a a 1 v aa
Audanguresilaaduardadnfiegluaaddnudt ynsedudunanisduliianuuanseiunieeads (p>0.05)
o - DA a & a Y s & saq 1 ] YY) N <
Aan3en 5 wandliiuiusamnsadudednlalusedu 15 Wesidudnlifinadenmunmloduiaveand uazdn
= a = 3 v i A v & o v o a '3 v
Inluead Jennisnaasaniuladnnaludgnisinivarsiagldarsdanarsndauninvedniwesqgs lawn
lodeudaiiun Jaduaswedwesdinm waslinuautilunisinlelasiaa dslalaswassiilaseaiiuuvauda &
o = o ' 1 o 9 v o ‘:4' v @
anwastlugngu lnganansagaduarsunsdiuld waganunsadesdulalvanstrduiigniniulilnasenluvme

werduAdsanuisadesdulylvaistrauentuadrludnsludninle (Nezamdoost-Sani et al., 2023) Falyidsnali

a & a o g w & o o & a 1 = & 1 ' a % a
miLmJLiJﬂuwaﬂlﬂiuwaawﬂiﬁfﬂmmwL‘uaammﬁsﬂmL‘ual,ﬂaaL‘UaEJULL‘lJaﬂﬂ AFAATIERAINTA-A1 YSUIUUNDETE
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warUSununsaluaadvdaunuin ludanuwans1aneaas WeotRuuSunansiatni 5, 10 way 15 wUasidud Tu

9194988 AIANS1N 6

AN5197 5 AileduiaveanadniaundsannisiiudindnlulSuia 5, 10 way 15 wWasidua

Usziiunauninilodura(n)

Auudaaad™ Auudadadn™ mudanguiaad™ Audangudindn"
0.17+0.04 37.00+8.67 0.07+0.01 42.54+15.36
0.18+0.04 37.21+8.63 0.08+0.01 51.85+17.01
0.17+0.03 36.48+7.48 0.08+0.01 55.87+21.61
0.16+0.03 38.40+7.95 0.07+0.01 54.10+20.33

wugwan: " luianuwanenaiunieeadis (p>0.05)

=] I a I3 a a a & a a s & &
139N 6 ﬂ’nLﬂ'ﬁ’]gwﬂ!mﬂqv\lwqﬂﬂ"lﬁlﬂqwLﬂﬁﬂJ@QLQaaV@JQULmNLNWUWIUU?N’]W 5, 10 uay 15 1asigun

USunaudindnluaadudeu (Wosidud)

Usuillunmnn
0 5 10 15
pH"™ 4.21+0.01 4.28+0.11 4.28+0.01 4.28+0.02
a,™ 0.98+0.01 0.98+0.00 0.99+0.00 0.98+0.00
US1nansndasnsaviue™ 0.01+ 0.00 0.01+ 0.00 0.01+ 0.01 0.01 £0.01

nugwan: " lidianuuanaaiuniead (p>0.05)

INAITIATITINIUU T NFUTAvaIUS I N sRudadnInslulefnmunzanluaadniau 5, 10 way 15

Wesidud lnen1sinseiamn M1 uUszamduda nageuluu 9-Point Hedonic Scale lngldinnaeudu

v

1w 30 AY Ak unsAnRuliRkuuAI Ut URNAN YL AUE NdY SAYIR Heduld uazAuveulnysIX

a o

' 1l 1 [ 1 o aa a a ® A § 3 12
nwuan lufinuuansneiuedreiidedingyvieada Tunisfuusuadedn 5, 10 waz 15 Westdus Tusunziuu

a1 [

ANUYOUATUE i saYA Weduda wiagnudt avuuuaueulaesin 10 Wesidud fagiigawiiiu 7.00 ad

ANuaUBglusEAUTRUUILNGNY AINITNN 7
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M19199 7 Azluunseeusuneulsramduiavesdusinadenisveusunindusiaaaviou

2 a s & &
LM@UWIULQaaWNQU(LUaﬁLGUUV])

Usuillunmnn

0 5 10 15
ans 6.37+1.19 6.47+1.01 6.43+0.97 6.50+1.11
nau" 6.03+1.03 6.10+1.24 5.83+1.12 6.17+1.19
SR 6.77+1.05 6.73+1.11 6.70+1.12 6.90 +1.06
leduita™ 6.57+1.52 6.53+1.14 6.43+1.07 6.80+1.16
AU ULATI 6.43+1.33° 6.73+0.94 7.00+0.98° 6.57+1.05"

wuewn: " laidanuuandneiunieada (p>0.05)

22 Tyl ueuilaULANAAUNNEDR (p<0.05)

nN1sRaesIATIsiUsInaLuaTiSelnslulednlueadmiounifinsiiudadn Tudnsiduang 9 wuin

s & oA A

Yunaweslsunanuaiiielnslulefndvsunags Wiaiiudnuusunadeadn 5, 10 15 Wesidud dufeiiiessn

§ &

LRAANNNTRUTATNINLIULIN TV AR TIINULUATIS 8TIN15NARDILNUINNITHALIATN 15 1Wasidud T91udu

v = N A

wuaiselnsluladnfdulaasan Aa 2.0 x 10° cfu/ml FuUSeuisuduladriaufuiniusuia 5 Wosigua

LV |

a

A o N a W q o W a A A Aa a | o oA
FIULUATS AU 6.2 x 10° cfu/ml AUaIRU N15ATIINUUSHILUATILS 8N T US U LANA19N UL B931n
Uinaewwuaiiieazgnliludednuasfeifiudiinainiunntufdinaiilivsinauuaiiselnslulefniiiiuuin

YUULRYINY LAAIAIAISIN 8

A15197 8 USunauuafisansaLandnluaaaviley

Usunaudadniuesidud) PuLUASnIALanAn(cfu/ml)
0 lainu
5 6.2 x10"
10 1.8x10°
15 2.0 x10°

A93LATITNN5I0ATINAINNN5ULIAE L DUT LA BIULDINNS MRS Agar karyitn1siiusnulaad vdou
Wuszeziaan 30 Ju wuinsnsnissendinveswuaiiseiiuualiuanased1edne Wesseznainisiiuiiiuuiniy
| < v a a v = Y] | A Aa P al s & &
wisziulauuafiselnslulefnaiuisoegliuiugegais 12 Ju lnenuinddnsnissendinedi 66 wWesidus

ndufiazanauies o uazenan uagluiun 30 aadwuaiidelnslulefnliaunsanuseanuazszeziiaily

¥

nsifiusnuniiled daguil 2 nssendinvesuunaiiseiiegluannsiignaswiliwadvesuuaiiseazsendinlagenin

U

v
&

a ¢ aa a = P a o a ' a P
mMssiumaduaisslnslulefnlaunss F9@9nAd099IN5189UIFLUD UIT havAE (2563) WU NTLAUNALYD

winlnllagnsesuvadvedadineldasvenuedadun wuimminlinidunan 7 5u Sravildduudadi
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ardulalubiddsaadvsinadiuiunawn Wesudsudubuildndndeilufinsvesiu deesuielain
waNAINHATBINTIIUeNNITasaUnTowadlisendIninaniizemsninInauazueanegedadld gamudn

v '

\wanngnvieviuaeeey Uanudeyeaniannlasesaunauilfivesdaiiug 11e991nan1ieveansnvea msuagany

q

ANuSaUTIAnaINNITATindNaliiwasAoy 9 anuTuIaaeENT 9 WosrelIaIn LT

80
6
4
2
0 [l
0 3 6 9 12 15

U

=
N
o

=
o
o

o

nssanddia(tlasidue)
o

o

18 21 24 30

3UT 2 dnnssentinvenuaiiselnslulefnlunadviounidszezatlunisiv 30 fu

unagu

o Aaa ¢ o PR a v . =~ o q v a '
ﬂ']ﬁW@lu']Lf«]aaWN‘Uigiﬁlsnuaquiilﬂﬁ\qu{l@qﬂ IﬂﬂﬂqiLmNLLﬂ\iLWqﬁnﬁluaﬂ llNa‘W']I‘V?L‘ﬂaaNﬂmﬂqquIﬂmuqﬂqi

]

o

TnglamzuTinadaly TUsAuiuty dnvaudavineredeudianunsagigliiaadiianuasianasdangunniy 1wad

lafianulans wasdidlodudaninduite gnlaguslaa Bslunddunsifuuuefiselnslulefnlugudadndemeli

'
a1

pRp ' a ¢ ' a o a ° o & ada o '3
waddlanuiaulanasivszlevidunnnineadmly weswalulagnmsieusalgandaduidnisidiedesiuad
INANMILWINFBY WAzl UANAIR PrelunisiAusnuwadluseeeianisiAuiuIudy wavatalsdnisiiu
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