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84-2 MEIMIATBUIAANWUGIIUAY Bacillus subtilis
Enhancing of Germination and Seedling Growth of Aroma Vegetable Soybean Cultivar

Chiang Mai 84-2 after Seed Coating with Bacillus subtilis

UL 11eA! dnsmae nelannt
Lanunivnfivls paugrdnnssunsinung uninerdoulld
Nararat Thawong' Jakkrapong Kangsopa'’
Division of Agronomy, Faculty of Agricultural Production, Maejo University.

*Corresponding author. E-mail address: jakkrapong_ks@mju.ac.th ; Telephone: 094-737-4598

o o

WNFUUNAIIY 20/QUNINUS/2566; Tuiwiluunaany 20/811AN/2566; Jufinausuunag 6/wneu

UNAnNga

umaaesililingusrasdifieAnyinaveansiadeumdndaniu 8. subtilis seanuseniazmIaiapiulnvesfunddundesin
aanduneuiug Wedln 84-2 duflunisvaaes a Wesufuanismeluladudaiusarunivivls angndanssunisnems
WINREUILY 1MWRUN1TVARBILUU Completely Randomized Design (CRD) avavaauluaninviesujifinsuagluaninvsieg
Tnefinanismnaesdal] Wensiaaeuluanmiesfifinig nudh winfindeuseasadeudsedisuasnsiedouwdnadie
B. subtilis 8751 2 %v/v SAnssengsiign fie 85 % danluanmmiensiadeusdng B subtilis §731 2 %v/v dAusenuas
arundalunssengsiian Sniamsiadeuwadag 6. subtilis Sn31 2 %v/v Smsiinnuendu muEITINIINNIALANGNS
TumsadidlenSouiisuiusdadilsindeu dluaniwmmenuinsiedounnnssdsiinnuendundunnniiudaillgniadey
uarmadevdannnssuislidmaliimdnandu dvinuisduuandstuiudedldlfiedou fufunsafeusdade 6
subtilis 8051 2 %v/v sz fivnzandmivilfiedousmiundaiusimdesiinannauveniug Jodlvsl 84-2

o v I3

Fdnfey; MsensziuANNLERTS nsiedeumdnitug Bacillus subtilis favdesilnan
Abstract

This experiment aims to study the effect of coating seeds with B. subtilis on the germination and growth of the
Chiang Mai 84-2 variety of aromatic vegetable soybean seeds. The experiment was conducted at the Seed Technology
Unit, Department of Agronomy, Faculty of Agricultural Production, Maejo University. Completely Randomized Design (CRD)
was used as an experimental design in laboratory conditions and Sand conditions and the results are as follows, seeds
coated with the coating substance without B. subtilis and seeds coated with the coating substance with 2 %v/v of B.
subtilis showed the highest rate of germination at 85 % of the total number of seeds. Regarding seeds grown in sand as

a nursery material, those coated with 2 %v/v of B. subtilis had the highest germination and speed of germinations.
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It was also found that seeds coated with 2%v/v of B. subtilis had longer shoot lengths and root lengths and the
differences were statistically significant compared to uncoated seeds when examined under laboratory conditions. For
the seeds grown in the tray using sand as a nursery material, it was found that those in all treatment groups had longer
shoot lengths than uncoated seeds. None of the seed coating methods affected shoot fresh weight and shoot dry weight
when compared to uncoated seeds. Therefore, 2%v/v of B. subtilis is the recommended ratio to be used for coating the
Chiang Mai 84-2 variety of aromatic vegetable soybean seeds.

Keywords; Seedqualityseedenhancement, Seed coating, Bacillus subtilis, Vegetablesoybean
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gadesilnan (Glycine max (L) Merrill.) w3edussdJu \uiiwedafeatudumdassialuuiszunndaiunnisiv

a

Wenluszeziinfvzruazdliddedsy (Fehr and Caviness, 1977) dumdesiinandnduiinnianuddgyniaiuasegia

voUszwelneddendoanluguuuuinanutuds lnedsoanlulssmadgUu Jundn Tudagdulddnisusuugeaiugn

q

wanzaulunsmizdgnlulsema fie Aamdesiinannaunouiiug Wodlval 84-2 1uiugdumdesilnanitliuinsgiu
dmdunsdseeniususnvessemelne Snuaudifiay fe fnduneundreluwe Wediludiien 5wl (Ruviun,
2555) é‘ﬁaaﬁswaﬂuﬁamﬁaﬁmamﬁmmﬂﬁué’aaGmBADHZ(Glycine max betaine aldehyde dehydrogenase 2) ifl
unuwlunsdaaseansusenounadnnm feanssswmefiinauvey 2-acetyl-1-pyrroline (2AP) 384 GmBADHZ dina
THiAnnsasuuUasesdfuIUaLaz g aiaufmun (premature stop codon) ¥ilmsdansizsieulesivinldliauysal
wazAnnsadalusiuiifaunfauliiausarhenld (Qian et al, 2022) FoilfiAansademmentun Mndefvosnis
a¥reasvenluduvdesilnandanann Fuilinamglgnduvdesilnandufivnadonuisiléfuamdenmizlgn
ogslsfAnuilunmamzugndundesiinaninuasnsdodddsdaiusiiudnounn Wesndundesiinaniiniueeniiusy

Litfesndn 65 Wesidus dwaliinuasnsiidunuiinduainmsldwdaiugduduuunndmsunisesausund

3

ndgmdinarilinisensedugunmuiaiuiundaslinannawinniswiglgnainnsetisanusunanisidudn

1Y) s 1 ) A

Wugnidlyanigeuennunsld Wnedssendldinaluladnisndeuwdniug Siudugdunidnduasunisasgfiulnveiiy

9 9

(plant growth promoting microorganisms) Falundlslunsufifvesnisuilaymiiuudafililssansamgeuasinunz

v LY

dusuiiiiseshluiuusenu annisldansiall andununsndsuwazilufinsiudaunden (Kesan, 2007) lnsnisiadau

aa

wanluisnisiimansazauiifianvazurauidmannedwes (Thin polymer) waudaingliadanasou o Rves
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2558) nsbyauvsgnduasunisasaivlnvesiivgu Bacillus subtilis Fadugdunsdinuldlusssunfauisoadiaeu

q
1%

lnavesiinuneanimwindey arsialuazanuiauls (Kloepper et al., 2004) 80113 B. subtilis danautAa1N1TOMEN
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(Lakshminarayana et al., 1992) maﬂsxéjumﬁazmwawxlamﬂmﬁhiaxmaﬁw (Kundu and Gaur, 1980) N1SHaRNTA
dun3gnsnaziilu (IAA) FaeLiun1sia3uessInkaza1au (Oteino et al, 2015) F9iinasian1sdwasuNIsasyiulnues
fwfunnUu fanu 8. subtilis Fsflanumunzausenisininussgndldsuiunisndeudniusiuviosinaniiowsey
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2. ¥an gunsal wAzIENIIY

2.1 MIR3ENGATASIATOUIAANS

nsnmaesillansiafoundaiusninisin (UTsmesa Suwosiutuuua $1in) ErneSeumaiedounanisdn
Lazunndue 80:20) anntiuiaNaNsauiu Bacillus subtilis MBI 600 (Integral®, BASF) (AUt uresTIuIUTe
2.2x10'° gad/Nadans) Aeuidutuuandstu Tnonsveassianunsautseantdidu 6 ns5uds fil wialiedou (T1),
WAAAEEURTENTIAREUNNINSA LB EaRen (T2), lWanadousauiu B. subtilis finadutu 0.5%v/A (T3), 1%/
(T4), 1.5%v/v (T5) wag 2%v/v (T6) mﬂﬁ?uﬁﬂqmmimﬁauLwiasﬂi‘iﬁﬁmmﬁauiwﬁuLmﬁﬂﬁuﬁ:ﬁ"amﬁmﬁﬂaﬂ 145 n5Y
whwdafinunisindeullananududienistanmuduluuanusta (KKU40-2) Sailunsiedeudnuasiie 9 lu
anmveslfjumnisuasluaninmsng

2.2 nMsnsIRdaUAMANAARUSIuan TR sUR TRNS

\ENAdaURIEAS Between of paper (BP) viviun 4 91 9 g 50 wn mﬂﬁy'uﬁﬂﬂl’ﬁﬁé’mwmwmaﬂﬁqmmﬁ 25
psrwalded AiAuTudIng 80 Woddud fauduuas 180 pE lhuamann 24 Falusuavthundssidudnuazaes
wiasing 9 feil

ns9ensINLsn Ussdiuansiuausniivenly
wiagnssus neuiudowdniinisiensiniianiueni 2 Sediuns luiuil 1 uay il 4 vdmnmamiznaaeuaanIn

waniug antusnnamesidudnistensinaugasiuialdainaunisi (1)

o Srunusniluaiude
$oEaYNITNIINLIA = ——————— x 100 (1)
FruuuEaing

A5luN1SIeNTINKSN 59U UTINAITAML 81 2 Tadwes TunnFudsuadud 1 eiudl 4 wdsnisinz 9niu

AumANslunisensInusn mulnlaainaunisy (2)

< HaTvessnivenuusiazu
Auslunssensin = ——— 2
FnnuTuraanig

~
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Tun TuAuunesidudANLeenNaNLASUed

a [ & o I v v a v
Ausen Useilludwuuaniisenilusundt Uniludui 5 wagiui 8 anniu

ISTA (2019) Funadldainaunsi (3)

. Sunudaiiondusundrund
39UALNNIIBN = - — x 100 (3)
Sudafinng
< A o < = v a9 o A =% o & o <
ﬂ')']llLﬁ'ﬂ‘Uﬂ'ﬁQ@ﬂ‘UigLNUQWU?UL@JaWV}aWN”ﬁﬂQ@ﬂL‘U‘Uﬂaq‘Uﬂm&Lu’Juw 5 097UN 8 GU']ﬂUUﬂTU'JmV]']ﬂ'J']lILi'ﬂ‘Uﬂ'ﬁﬁ@ﬂ
alanedl Aunaldanaunisy @)

(AOSA, 1983) dmsuanuslunissenvaaudniug ((u/u) A
(@)

Fruusunarunineenluunasiu

Anuslunsen = ———
PIUIUIUNRAINY

nanadglunisten Ussiludunarundlagvinisiuadusendundiunilunn q Tulagduyniunaudiun 1-8 Tunds

Wiz (Ellis and Roberts, 1980) aaaglumssen (Fu) furadldainaunisi (5)

o Gi1XD1XG2XD2+ ...+ Gn X Dn
nataaslunisien = —————— (5)
UUAUNAIUNG
WD Gy, o, oy p AD IIUIUAUNAIUNATGOATUA 1,2, s n (N = ..) WAZ Dy, o, oy n ABD INUIWIUNA 1,2, ., n (N =)

NAIMNTUNZ AR
ANMSUAINYNMAUL AINEIITIN BALAINULNMHUNAT VINNITIAAINUEIIAULALAINNLIITINT 8 Tuna e (final
count) du1g1ar 10 Ay lagUseliuanuenisuinaniaudidugeuauislatslu diumnug1sninainlausineia

= ! ¥ ¥ o O ' = 2/ v ' [ a
ufisUanesn duanuenduniasiaianawivatesniuielatelu Ingldldussvininiedueuiiung
Tudruvesdmtdnanuasdmtnurisiund) dudedmtnaundniieny 8 Tunduniy duunssuias 10 au lagldiaTes

I = ] I3 v
P TUNTY

MINTIFBUANNINIANTUTIIENTIE (Sand test) w3eumsefifivuiaiiauelagsoukunzuNTIVWIALANA9 Y
WU LUAAT LARBUAIUANTLAR UL 899819 A 8ILAZIUA AT LARBUAQY B. —subtilis 7 ANULTUTY 2% v/v dsuali

[ ¢ a a Y o = a = 9] g & o &
Laquﬂuaﬂaﬂlﬂ 0.8 UagaLung LLa’Ju’]Vlﬁ']ﬁllﬂau@l'ﬂ%amqmﬁﬂ“u 105 99ALGAYd WU 24 ?nillﬂ MNUULNIZLUANNUTNN

NTSNABIIIU 4 91 9 ag 50 LA
A15M5I9FDUAINNIEN Usilunanuna1un@nsawsni 5 Ju (First count) kag 8 Tunaanig (Final count) LWLy

uisnsneaeuluanmiesufiRin1snuidsues ISTA (2019) mnusenveawdniug (%) Awinldainaunisi (6)
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v “ o . Srnudundunaisenlusiasu
J0UATANLNBNVOUNAANUG = — X 100 (6)
Frnuiundanig

NIRTI9UNTINENUAY UT2idun1599n189 Cotyledon 103AUNaINILAARININANUALTULNIAINNTZUENTIY TuTun

1 4ag Yui 4 ntuihlumuamnsesasnisinanuiusuialsainaunisi (7)

v Ly A dnuves Cotyledon iluaiiufiu
Spsazmsinaniufiy = — X 100 (7)
Srudniinng

nsnsrvdouaLIlunsiaiuRugunIaiun1sIenves Cotyledon vassiundrdaimiesiinaiuiuduuniunniu

o
o

HITUN 1 DTN 4 ndanITng ntueumANuslunsinanufusuulaanaunisn (8)

wasawes ($1uou Cotyledon fluaiufnluusaziu)

(8)

AU lunsluawuiu = ———
MUIUIUNRAUNY
dmsuanugnafundt nstaauenndundt duangiay 10 fu tneUssdiuanueniduinandaisly Seaesn
Tngldliussindmhodusuiiung Salhndnaawasiminuieiund dudadmindundriideny 8 Tundunz duan
nssuidnisay 10 du Tneldiesosdalimbeadunsu
2.3 M3nszidaya
vhmsnneideyanuamdsiuguasnsidsuuianunimsdaiusiamdomudnuaesng 4 19URUNTAaes
kUU Completely Randomized Design (CRD) mesﬁayjaLU@%L%uﬁmiaaﬂﬁﬂLLsﬂ ALIONTBALAALBTAT TN AR
1081433 Arcsine Transformation wazil3suiisuaiadelneds Duncan’s Multiple Range Test (DMRT) mm‘fuﬁ']m

Bpszideyanvaifelusunsudusogy

3. WAN13IBUALINUTIINANTTIAY

3.1 n151A suudasquanaaug s avdseilnaanduafsuludnsauiy Bacillus subtilis Tugnw
o iAnsuazanInngg

definnsanmsiasuulasiuaunmessdaiuidundesinaavduadouwdndaniu 8. subtilis finududud
WedldusianusengauazunnisiulumsadfdlowSouiisuiunsnisnsdy 9 uanillensaseunnuilunssenuas
naedglunisson wuin nnsaAshiwndsidlunsadfiflonsaaeuluaniwiesfifinis daunmaaeluanin
n9enUin winTedeuse B subtilis Aty 2%v/y dawalvidannuen uazanandalunissenauinniinanssuds
uenaniinuiiudafindeudemsnfeudisesrafedmaliudadavdeddnanaisluniseninnnitudaiindey

o8 B. subtilis ANIIUTY 0.5%v/v Llansiaaauluaninmsiy (a9 1)
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v & 1 a & o a i ) . a ! a i & ay My A 1
LLaﬂ\ﬂ‘ViL‘Viu’nﬂ'ﬁLﬂa@‘ULNa@ﬂfJL‘Via@ﬂi'ﬂllﬂﬂ B. subtilis 2 %v/v lINaENLfﬁllfﬂaﬂ'mllﬂ@ﬂll”lﬂﬂ'mLﬂJﬁﬂWiﬂJiﬂLﬂaa‘U LB

'
v 6

nsdaumdaniugiandedlilddmasiennuuwiusaudaiugiiiuguiionsivaeuluanmiesufiins wianmmsie
| < & 1 . IR P < | & ay vy oA v |

WU WUAATARBUAY B. subtilis ANILUUTU 2%v/v dausalunissenunnninudanlilaiadeu wanalwmiiuiinig

a < O a ] Y] . Y] ' \ a Y @ & A < ] A X yu A 1
\WMFRULARNIMERITINAY B. subtilis Tudns1 2%v/v ansatisduasuliudniumdedianuudusiguinduladont
Tuannwinasunlamangauioswn B. subtilis @35190UlaaUasNIlANNANNITONUADANNWINA DU Lsuunyay vinli
amsaeengndiiulszlosdneislad lng B subtilis TA1NAINITARAAIDDNTDITULAZTOS IUUT NI A 1-
aminocyclopropane-1-carboxylate (ACC) deaminasetfiapiunusiutofiaulagazininaisy ACC waaldsuluidu a-
ketobutyric uazuonludeniinasanisduasunissonvoauan (Arshad et al., 2007; Glick et al., 2007) NaN15NAAD
FOARABINU INTNIY LarAny (2564) NUINTARDUINAATLEN WA INAY Bacillus thuringiensis 831 0.1, 0.2 Uag

]

0.3 fiagans wundanusenauInnIuasilllasunIsAdaU (Bnsned wazAne, 2564)

A15199 1 n1seen Anuslunissen waznatadslunisienveauandimviaesiingn wdandeudiudu Bacillus subtilis MLanAeRY 1l

nageulueslfiAnsuazan1mmey

anmviesuumng? anmnse?

398N AN naade MmN AN Vaade

(%) Tumssen  Tumissen (%) Tumsson  Tunissen
A3517% (Aw/3) (fu) (Auw/3) (Fu)
wanlindou 78 b 15.43 4.45 60 P 11.90 b¢ 5.38
waaAdaumsansiAdouie e LA 85 @ 16.48 4.60 55 ¢ 11.00 © 5.48 2
WanAGOU +B. subtilis 0.%5v/v 79° 15.50 4.49 62 ° 12.30° 5.39 @®
WanAGeU +B. subtilis 1%v/v 79° 15.40 4.51 60 ° 12.00 ° 537
WanAGeU +B. subtilis 1.%5v/v 79° 15.63 4.36 62 ° 1230 ° 5.34°
WaaAdau +B8. subtilis 2%v/v 85¢ 16.24 4.30 70° 14.00 @ 5372
F-test * ns ns * * *
CV. (%) 8.16 8.52 4.50 4.57 6.50 3.44

aad o o

ns, * lunneamsatifuazuandnanadiafidediAny P<0.05 muddiv, ¥ uasdeyanusennoutaniwsgyideyan1vata 1ng3s arcsin

ZyynetangluneduiiinusmeimonysipeanulifidedAgy P < 0.05 lng DMRT

3.2 mswasunlasinunsiasyiulnvesdianielindanauniiouwansauiu Bacillus subtilis Tudnw

o UAnsuazanInngg

'
a

A a a a a v ) a Y] ) a & Y] . '
LN@WqumqﬂqﬁLUaEJ‘ULLU?Nﬂ’]'ﬁLQ?@L@UIW%@Q@Uﬂa’]ﬂQLV]aENEilﬂ'ﬁ@ nang 8 TUNAAFDULUAATINAY B.subtilis WUIN

a A

wanfideusiy B. subtilis ANUTNTY 2%v/v TANENRUNEZMNEA Ao 13.21 Wwufuns wavdamaliniiuendsind

q

winliunnniwdeiliniunisiedovkasuanaeiuluneadd (Ui 1)
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v ¢

aglsfimunuinisiedeutudaiugnnnssuisldd walihudnuisulasihuiasnnuansaduduwdadldaiuns
wdeullonsivaeuluanimesdiRinis Metiflensiaaeuluaninnsie nuinudaiiunsedounnnssuisiianuen
suiinnniwazuanasiulumeada Welsuiuwdailiedeu uavlensiedeudminandunduazdminuisdundn

! aay 1 T w aa A4 o« o & a1 2 a
‘W‘U'ﬂqnﬂﬂiiﬂaﬁ‘luLL@ﬂquﬂuiquqaﬂ@LllaLVlEJUﬂUL@Ja@WVLﬂJN']Uﬂ']iLﬂaE]U (®1319N 2)

U 1 navesnsiaigdulpvessiundrdamdosdieny 8 Ju ndmensaudu Bacillus subtilis 1Wlensraaouluann
ﬁa&ﬂﬁﬂ’ﬁmﬂm&Jﬁﬂiiﬁﬁmimamé’ﬂﬁ T1 = Wankivaau, T2 = LWAALAAOUMEAISARDUNIINITANEIDELREA,
T3 = Wwanwndau + Bacillus subtilis 0.5%v/v, T4 = WaALAADU + Bacillus subtilis 1%V/v,

T5 = wanndau + Bacillus subtilis 1.5%v/v, T6 = WaALAADU + Bacillus subtilis 2 %v/v

YR

AT 2 AUYIFUNET AINE1ITIN UTNRItesIn dmdnandundi wastiininwmasundvessudanusdivdeslnaandundauan

3

33U Bacillus subtilis iANUTRTULANA1TY Wenaaeuluriesujifinsuazaninmsiy

anmeissufuinnist anmnsie!

ANY ANYN? ddn  thwdn ANE vwidn i

AUNAN 310 WASAY  WIRSIN AUNAN AN LAY
As53%3 (LBURLUAST) (wudng)  (Asw) (n3w) (BURLLAST) () ()
wanldimdau 10.84 © 13.17° 1.41 0.29 21.39° 24.78 2.32
LARDUAILATIARDUNEIDE AL 10.62 o 14.39 % 1.50 0.32 23.00 2545 242
WAAAGBU +B. subtilis 0.%5v/v 10.16 © 13.94 2 1.57 0.29 22.86 2 25.35 2.48
WAAAGBU +B. subtilis 1%v/v 10.39 B¢ 13.96 1.56 0.26 2490 @ 25.75 2.52
WAAAGBU +B. subtilis 1.%5v/v 11.29 13.99 2 1.54 0.29 2490 @ 26.83 2.50
WAAAGBU +B. subtilis 2%v/v 13.21° 15.25° 1.48 0.30 25.13¢@ 26.90 2.51
F-test * * ns ns * ns ns
CV. (%) 9.47 10.19 12.62 47.14 3.57 4.81 6.08

aad o o o

ns, *: lduananansadifnazunnanaeadandudAty P<0.05 mua1su, Ymneisneluneduuiiaumesiisnusifeinubifidedfgi P <
0.05 lng DMRT
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MnrammageuNsaiyiiulnvesiundduvdeduanimiesl fuRnisuazanmnaeuandiiiiuin maadouwdn
sauffu B subtilis nnaudutudssalianuendulazanugnsninnniuudailiindeulasianiznisiadouiudn
sy B. subtilis 2%v/v SuunliliruenfulazauenIninimaadoumdniiudu 8. subtilis irnadududy
1 fatlenailonnanmaadeumdaiiiinsthasavauuvioruseu 1 Arvesudaiusisnsindeusdaiugidusaim 6.
subtilis Tdnluiuwaale Tnanisiedeuiudaiugsaudu B. subtilis Aaududu 29%v/v fU3uaves B. subtilis Anluiu

& o ea

waaiugNuInNndngsuisou q vililllenasendia washnegiuwinlaeniuiuunngsdu vnlausaeengradeasy

q

nswsivinvesdundldifiuaniuainis Tae 8. subtilis Sunumddiiansnsodaunsizst Phytohormone lungu
pondu Juivaisadu uax lelalafdufifunuindenisnszfunstensnmuisdnasunmataunsasydulavesdiund,
(Glick, 2012) FeoonFuifusesluudiilulasiaudussduszneu Tne indole-3-acetic acid (1AA) lusendudifivdaaszs
nnnexiluniulamiy Sumumdidsensnssfunsuuaead 15n1svesruInead AUANNITLANTIN Larduds
naiaSvewn iudiu (Martinez et al,, 2013) uanaini 1AA SevimiifinsgduninaiafivaesnfieyinlvdAuiaduda
Winduuagifiuauansalun1sdidessinemns (Yang et al, 2009) Fsaenadasiun1smaaninas oywnm (2558)
s1e91uIMsutandluansazane B. subtilis inanududu 105, 107 wag 108 CFU/ml unan 6 $2lus wudn A
8712510 ANUYNIERU 1}Wﬂfﬂuﬁwwﬁnﬁﬁhqﬁuadﬂqﬁﬁfaﬁﬁ@maaﬁa UONIINHNANIVARDIEY TNTNIY UAzALY

(2561) MadpuLAAUSHNNIAENTINAY B. subtilis WuinAueTIAY wasininandsuainiIudnliniou

5. a3y

n1sAdeuaniugfieaisiadouliisssgufienaziudniiiadousie B. subtilis Audutu 2%v/v daisile
nyrvaeuluan niosujiRinag dauluanimvsienisiadeumdnsae B. subtilis Aty 29%v/v danaliiudniingig

I ' ad v & A & o 61 1Y . oA v v & W

39N wazANslUNITNNINNTINNTINIT AMUNTAGUMAATUETINAY B. subtilis NAMITNTY 2%v/v L TudnT
wuzihdmsuenszaununmwaaiugivdesilnannduneuiiugideslml 84-2
AnRNssuUsTNA

YOUDUANIIHIVT W3521 @35 Imenvanudniug Un1siinwn 2565 dmsunisthewieuduaiuunauidesod waz

YOUDUANAIVIVINYLS ALENENNTIUNITNEAT unTInedeudlanlasineanuasaIniuisliuaide

LaNE1531489
Fnsney n1alann, Russell. KH., bagyyd &3. (2561). #av9IN13911 seed treatment SuAULUATIIS sdULATUATS
WiiulnvesiivronUtenkazNSAULATaIRNNIANEN. 1TETNYAT. 34(3): 385-397.

Fnsway n1alann. (2563). N1siAGEUIAATLE, 2. NAANTIUNTINYAT. 1(2): 63-76.
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MsANEUSZANS AWANTEN AL UL UNZNE1NNATaIUNLAaZDIAUZNaUNNaLAL]
Study of efficiency of cold coconut oils extraction from incubator and its chemical

constituents

Yo ey % N < 1 % a 1 ¢ ° 1
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el AugInenmanswazwalulad N Inendesidgmesys dneies Jwiamwysys 76000
Butsarakham Singchai'” Praweena Panniam® Mananchaya Phimpa! Suphaphon Khundam!

IDivision of Chemistry, Faculty of Science and Technology, Phetchaburi Rajabhat University, Meoung district, Phetchaburi 76000
* Corresponding author. E-mail address: sbungl3@yahoo.com ; Telephone: 0-81995-0713

o

uiisuuma 20/nunud/2566; Suiuilvunany 10/8unes/2566; Jufineuiuunea 24/iunan/2566

UNANED
isfugwinanadulssnoumeianfiulazarsemsuanesiadsaunsainhduiidudiunauresasosdionawazesng 4 1

o v
o @

AUUNNTIVUL

o

nnUszasrLiioding1eioddlsenaunAlveanduneniNannaieAT o uNLALINNTARRALUUALAL NEN3T7

yndenantaludmiamysuiieusoy 2565 afndes 2 neldanneduandty duuildilusiendueamesves
nealuuudaildieneidenies GC-MS adniilildunaads osar dmudonvunnsgiusazai sansidenuinisade
ihifusgnidendosuy Admuagumnd 40 °C Mafies 11 9alus Tnewuinisduazgnadaesnuanniigadidlusd 4 16
1hifuUias 41.00£1.00 ml sesasndaedalusd 5-7 WUsmaniifuais 32.00-32.67 ml Vinasmuvesiuseninildimn
AlFnvuiivsinalndifsstunssurunisadawuus iy Tngldunnsiefissdudodidey 0.05 diduuendrnnaiosuud
osdUsznavmaafioglurasimuannsgiuresinuening nsesdusznoundnldudnsaludu Ao nanlusad nuagnsnassn

3 ) 3 ) o o U a0 ! 3 v v a g o LY ) val a g ¥ U W a a
Usgunad 22.19 way 56.36 % AUa10U HAEINIINTSVIUNTTANALUUAUAN U Unsuiladinduronvosusning feluuided

wansliliiufsrnuanunsnveunsesUiuazUsgdninmeeinssuiunsaiafianunsoaniaiusinandngaasawmaunintila

v
o o w °

Addsy; thiuuzndataly GCMS asdUsznaumaell nsnlusafin nsnas3n

Abstract
Virgin coconut oil contains many vitamins and nutrients that can be utilized specifically as cosmetic and medical
gradients. So these purposes were to analyze the chemical quality of the virgin coconut oil from the incubator and natural
extraction. The meat was purchased at the local market in Phetchaburi province, Thailand in April 2022. There were 2
methods to extract oil under different conditions. The fatty acid composition was determined by GC-MS after esterification.
The available statistical data were mean, percentage, standard deviation, and T-test. The research results showed that
the coconut oil from the incubator at 40 °C was completely extracted in 11 hours. The most oil volume was extracted

at the 4™ hour about 41.00+1.00 ml, followed by the 5"-7™ hour determined an average volume of
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32.00-32.67 ml. Both total coconut oils volume was not significantly different. The oil from the incubator had chemical
constituents that were in the range of good- quality coconut oil standards. There were myristic acid and lauric acid as
major chemical components about 22.19 and 56.36%, respectively. The oil from the incubator had more than the oil
from natural extraction and had an odor of coconut smell. Therefore, this research showed the ability of the incubator
and effective processes can reduce the time and give high yield and chemical qualities also.

Keywords; Virgin coconut oil, GC-MS, Chemical constituents, Myristic acid, Lauric acid
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Analysis of Amounts of Chlorogenic Acid and Caffeine in Arabica Coffee Beans from
Nong Nam Dam Village and Operated under the Royal Project Foundation in the
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Abstract
Nong Nam Dam coffee was an Arabica coffee species that had been harvested the first time in 2022. This coffee is
not well known yet. Therefore, this research aimed to study the total amounts of chlorogenic acid and caffeine in green
and roasted coffee beans, including Nong Nam Dam coffee and five the same type of coffee strains under the Royal
Project Foundation in the North. The coffee samples were extracted by using moka pot. Quantities of bioactive
compounds in samples were analyzed using spectrophotometer at the wavelengths 330 and 272 nm as well as using

70% ethanol and water as extraction solvent. The percentage of chlorogenic acid in all coffee extracts from green
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beans was in the range of 2.46- 3.82%, which was higher than those of roasted beans (0.78-7.78%) and also 4-5 time
higher than caffeine content (p<0.05). The caffeine content of all roasted coffee beans were in the range of 1.76-4.15%
which has significantly higher than those of green beans (p<0.05). Pass the THAI community product standard (Roasted
Coffee) or meet the THAI community product standard (Roasted Coffee). Therefore, this research suggests that Nong Nam
Dam coffee should be promoted as an agricultural product and used to further development for products from Nong

Nam Dam coffee.

Keywords; Chlorogenic acid, Caffeine, Arabica coffee, Analysis
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usuazdnaAsunacTanunssuiunmsfvionsiiunuieu (yuan welve, 2558) iesnyurudumes
the shuaisutdindes Suneuiinszanu Soiamesyd ugmudiiduaiduduniaonfeniningsuned dar
N1 1,000 m anseduimeia ferafuimusshdnfusniilildneend anmlnedtilududiduiu fenudugs

Weanndluanyn lufeususna Ysunamusiusieliade 1,000 mm (535uyey wulve, 2561)
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v
a 62 2/ v o

Usgruilondnndniduinunang uarldSudndandunundunigiunieutunvaassugnnuiuudunisain
fanwdeldandeuiavonisinunsmdn Tud 2565 nurensrdnvesuesiildgnifussnsmiiglugsdamin
TnéiAssafausnifledunsdauasulivssseuiundgnniulensdnidufinassgiaieatemeldliuigue fafy
uzideTaadlalunmsiiensimnsneael sitnuazasiduluniunlensdnmuesid Wensaaeumamuammand

vaanun1Tinmuesm uazeuiisuiununaneiugiiedsnunlgnlulssme

2. 989 aunsal kazasn1539e

9 9

2.1 NSA38UNILNAIDENS

a

TnedudanunAu (green coffee bean) wagnunm (roasted coffee bean) (U7 2) feogenunnussitdane

Y
Wugensdnilasuanueuasigianginnguniwivesyusunuesic dunudn 5 siadununainnisgelududi

Sudenuranareiugersiinifivgnaneldnisguaveyaiidlassmanaslunmeamie lillswadieganiunfuidu

=2 %

CA-CF hazd19819n AU FA-FF frag1enlauniinisauwiakazAiuindd sauulun1sidedasindlsg1auuala

= ° 9 IR a o Y o Y] 1%
ALLRYAAIUSUNLNAD @IUNLNAVUIUIUANIU LLa')u’]‘/LUaﬂﬂmqllsﬂa 2.2

JUT 2 dhegrandaniunliviasma

2.2 MsmsgNasananIn

AunsktuannIwen (moka pot) Aauaasluguil 3 Aun1snaassves Mitek et al. (2021) Afsulglunisinsennium

Y

¥
av A o o 1

anlumaiianisanauuy percolation Tun1sideihidegrsniun 12 g adpmei 120 ml Idamisnuauszana 6 uil
wansadnilinsesvarsoundinnslmdugumglives avaieniy 70% onueausun 5 ml aaednsidiu 1:100 uay

1:200 feutluinAinsaanauuas §eiA3e UV-Vis spectrophotometer (31 SP8001 ¥B4 Metertech) ¥n1snaaes 3

%1 USununsaraslsidnuazatnduludaniunfvkasMusdidassiniieg 197seauaAuatiu 0.05
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2.3 MslanziIUTIunIaaaalsltnuasandy
Fadun1sdauuain Belay and Gholap (2009) NMstasaunswuInsgIuNIAAaelsddn senianududy 2.5-20
¢/ml Tu 70% tevuealuy dildinA1n1sgandunasiiaiue1Indy 330 nm NSR3ENNTINIINTIIL ANNBUTENIN

Asdudy 5-20 20 ¢/ml Ty 70% tevuealuui dluinAnspaniuasaue1InaY 272 nm

sUN
Y

3 4annInen

3. NAN13TIABUALINUTIINANTTIAY
nsasenTIlimsgIunsanaelsItinuaza By ludvihazane 70% wmuea Tugeanududy 2.5-20 ¢/ml lagnis

TafANN1sAANAURANET ANMHEIAAY 330 Wag 272 nm (Navarra et al., 2017) (U7 4) Wudnsmvasansumnsgu e R?

= 0.9998 uazR’= 0.9996 AEWU
nMuAvLaznuAINg 6 Fliadlusunsanaslsddnlaiuaneiuin agsening 2.46-3.82 uag 0.78-1.75% aua1du

ad

nnfegnuRvesivsinaiosazninraslsidnganinudafiegdfideddyvnsadfiszau 0.05 (13197 1) 99073

| a

Bnseianudunsanideniosinfiternuin ynadanuniusazniudissiinnudunsnsouludasriiievszning

5.34-6.03 foganui 6 sllavesudnfiukazmiiuiinanmiduliuansisiuain egsgning 0.43-0.82 uaz 1.76-4.15%

aud1AU Nnfegunuilivsiiviinasevazamduganinudafvegrslideddyneadiffisedu 0.05 F1n15199 2 N3

6 a

WedBunslinnsivinnansanaelsitinuazaundulaglfvaingiis aunlvsalalilumsinszifiazan 9o wagl

AuUFpssuUssununn
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0.800

0.600

ANNISAANEULAY

? 0.400

0.200

0.000

1.200

1.000

ANNNTHANTULE

nsanaslsIun

y = 0.0501x + 0.0071

R? = 0.9998 ‘
o
.-'..'-
.--.."
..-""+
+‘.‘,-'
X
o
5 10 15 20

ALty (pe/ml)

ANNDY
y = 0.0528x - 0.0002 )
R? = 0.9996 e
T
.-'.-.-
o’
’
'S .
5 10 15 20

AN (ug/ml)

JUN 4 nsmlinmsgiuvesnsanaelsdtdnuazaidy
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198N15398A5 9119350159949 Navarra et al. (2007) 1unisandunaunisanavinliluduldssasadvazliuvinane

'
a 1

danndey LeswnBidulunisasuiinuaBulsuatnfoamduuenainnsanaslsdindelanaslsiivnu Aeutily
Arsediomaiamaadainsalnd )Adnan et al, 2020 (M3AnwUSnaasddyaesiisuanminudanunivuas
AsnuameukazunazdeamNdIRy wazatndeennmen wuitnuWAuIUTInunIe Aaslsddngsniinundanez
nsnnaelsidngnyimeilelauanufeuiililunisi mafazdszdunnduveansiunnsisluamgumndily) Belay
and Gholap, 2009 (nevnlunsanaslsainansausunm 4.0-8.4 %luwdaniuniu
wilunsvnaesiifivinamniionadesniniimanioumsioguasildnnufouguslunuidoves Belay and
Gholap (2009) WiudanunAuudluindusdnuasnaneidunan 1 9lus Inglieufeugu  wiewiousietne us
n93denailduonnmen nassina 6 wiflunanisuuargungiiflilurnmniosiasfoadon oradsuasiamiu
wafisvesnsnnaalsitnld wirsddadedesaeiug geniafiuisuardundoufivgniinanouimuasddyse
(Navarra et al,, 2017, U5z watiu, 2560) dauvSununwduludaivazdesniiudads nuudmaluwdniiv
Usenad 0.97-1.22 % (Belay et al., 2008) a'auiumﬁmﬁa%ﬁﬂ%mmmm%qqLﬁmmﬂﬁmﬁﬂmaamﬁﬂmLLWﬁLm
Lﬁaﬂmﬂﬁaﬁqmmﬁqqﬁﬂﬁlﬁﬂ%mmsuaamﬁmmwalﬁi’mumﬁu?jqwuﬁmmmw\ISuqqLﬁal,ﬁauﬁ’uﬁmﬁmmﬁ@ﬂmw
wia mMundaneiusensnynuiniifnmadstivssnoumenuniifiaiuadusnvomytumeniduas nuiiongly
vioswnaafiddeideaiuinanumdulndidssiulutisiiogluAmnsg uuesnunAIn AT ILYLITY (UNY. 268/2558)
(EriinnunnIgIUNEnAueignannTTL NTENTREMNTTL, 2558) T8 4.8 wih 2 Tuudanulundiosdfesazamidy
Livfesninfosas 1 wazamsgIumuUIENIAYBINTENTINESITAUGUIT BN U AUl 197 w.a. 2543 (519R991YLIUAY
atulszmail (25449) 4o 4 (3) InmurwidifesazauBulaitosndt 1 % MaEnisivunuIRsT NN WA Ve WAy
lilgddermualadiieitestunsanraslsidnusedidln wilasilunmusduaznunsanaslsddnannnitnmduussaa

4-5 i et uegiuladeviinniuneie (guan walns, 2558) wazlunisaavauuinsgiuwdaniwiduilylanivue

Y <3
USununsamaslsddnll uimnguilnadesnisniunfilinasreauamaisusiaanunadnfivsuunsaviiadaie vin

v
o (% £%

SudsgmuUTinaimzatansavi igusinaliguainia {Hesnaunsayiganseiuiima ann1seniau Aueuya

daszuazanludiuld (ywan walnsl, 2558)

N v Na = a Y
M1319% 1 5@Ela56?]aﬂﬂi@ﬂa@liﬁ]uﬂiuLua@ﬂr]LW\lﬂ‘U LT A7

Code %CGA S.D. Code % CGA S.D.
CA 2.752 0.05 FA 1.55b 0.02
CB 3.82° 0.04 FB 0.95° 0.01
CcC 3.69° 0.05 FC 1.29° 0.09
cD 3.09° 0.07 FD 0.78° 0.01
CE 2.46° 0.02 FE 1.66° 0.02
CF 3.06° 0.06 FF 1.75° 0.04

A o o

mnewe: Snushuansaiuluinvineedlnuuandvegelidudfgmeatianseauaiuiestu 0.05
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An57991 2 Seazmwiduludaniuliusasen

Code %caffeine S.D. Code %caffeine S.D.
CA 0.71° 0.01 FA 3.44° 0.02
CB 0.59° 0.03 FB 3.19° 0.13
CcC 0.57° 0.01 FC 3.41° 0.10
cD 0.43? 0.02 FD 1.76° 0.08
CE 0.46° 0.01 FE 4.06° 0.07
CF 0.822 0.02 FF 4.15b 0.20

newe: snwsiuandsiulunamnefislanuunndegiiied Aymeadfnsyduanudedu 0.05

4. a3u
Y ' < & a A A A Na 2 a = A A ' 2 o
MagauaanIuing 6 vliandnymuinivsunaunsanaelsitnluuansiu 2.46-3.82% FaluTinaganinluwands @
UsinammBunuinluwdnmaziusunn 1.76-4.15% Fadiusunaganinluudafuyniiegna uagyndiegianiwniiviuiu
- : . « y o ¥ aa & v
ANNBUNINNTIT 1 % aglunauEiuInsg U wiLnuUsenIAveenIensIasIsua Auanauidedaguladiinium

1Y

wueahmansatllasmsendnduduainensiiddyrioduaiunisudnlunisenainnssumnaniunle

AnRnssUUsTAA

AT UNUATUAYUAINUI NGRS TIVAYNYTYT JTnNTY3

LaNE1531489

NIALARLININYAT NTENTILNATLAzAVNTal. (2557). MaLitudseAnEninnssAnniu. tlenansivnnsil 3/2557.
pSadl 1. ngawe: TssfuniyauuannsaimainuasuisUssmelnedin,

e walng. (2558). mLLWL‘ﬁaqsumw. 9m13. 45(4), 15-21.

ssuyny Wiallwe. (2561). mafnwUimnanivihlussuuing gnetuwisfuiingganu. NsETunnYs. 2(1). 46-65.

fswa Hygfuwena, waravsiad Ann. (2554). uavasn IV uiIToasrUssnauLazgnEN s e YYada sy Ya oA .
FPNUIIY.

U5z wytiun. (2560). panImuannwne)s10 masnalautfundsen1sn1eldguuuunIsugnuuus 199 ve9s1 491975
Wuge11 Urnlnaiiam) #710a277 euneuasie Tanindeasie Usyaninermansurdudin. innlendeusll.
el

d1INNUIATTIUNENTUNRAFIMNTIN NTENTIQAAMNTTY. (2558). UsenIAdIdnNIIuLINTTIUNART Y anaImnssal
AUV 2032 (w.A. 2558). as¥uil 3 Augnou w.a. 2558,

swﬁ%mLUﬂmaUUU'ﬁzmﬂﬁ'ﬂU. (2544). nuwEuALaN .n http//:fic.nfi.or.th/law/upload/file1l/TH 103 . pdf.
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Production of beer from local glutinous rice in Phetchabun
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undnge

Afeiifumsfnumnesdadesandrndoesdulufominmysysal dun 41amilen nue Smiendeng uazdrunde
Aauia Ingidnunaniuueafd1a@alusnsaiu 2:1 (G1nien - Neadw19a18) vinn1suinaie Saccharomyces cerevisiae
(SafAle 5-04) iluiaan 15 Fu flgaungd 20 °C vmsiiasgiviinalulasiaudase (FAN) USuavesudeiiazanevnld (T5s)
ihama3fadlusuveanglaa uazueanesed nanandiliiluussdunsszamduta Tneldfnaaoufilsishunstindusum 12 au
wismnagoudufesliiimhna uasiininia nansinyimuindesiinanandrmier nve (RD6) TU3ana FAN TSS uay
nglea gafign nefunliiiozanaimaenszeznanisvin uasiunaueanesediuiunagan lnefldnunrdimdosaing 9
nsnadeunsUsTamduianuinguiienuveu RD6 Misinmanglaa 4 % (RD6G) unfian FeflazuuugsiigrainnisUssiiu
meszamdudalunndu Tasandeiausuuzgmaaeulinnuiiui fndudildussauwAuld savadldvunmiull wasianimue
unnndetnedy deeraduamglisudsemulditenindietnedu nmamsdnvuandifuidinenmuesiimieluriosiu
Feanunsavuudsziidudes Fesduuumdunsiiugarmaasugiivvesinvosdiuliuiinunsns

o o w o

s v a v a ¥ = o A L% ¥ a dy
ATEIAGY; LUET U1ILAULT U1ILAULD AV6  YNILNULINIRUNT VTIAULILVY Y

Abstract

This research was to study the production of beer from local glutinous rice in Phetchabun province, were RD6, Kiaw
ngoo and Lum Pua, was made by mixing it with wheat malt in a ratio of 2:1 (glutinous rice: wheat malt) fermentation with
Saccharomyces cerevisiae (SafAle S-04) for 15 days at 20°C. Free amino nitrogen (FAN), total soluble solid (TSS), reducing
sugar (glucose) and alcohol content were examined. The products used for sensory evaluation using 12 untrained
panelists, were divided into no-sugar-added and add sugar beer. The results showed that beers produced made from
glutinous rice RD6 (RD6) had the highest content of FAN, TSS and slucose, with a tendency to decrease over the
fermentation period and has the highest alcohol content with a bright yellow appearance. Sensory tests revealed that

the tasters had the highest preference for RD6 added 4% glucose (RD6G), which scored the highest among all
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assessed topics. Sensory tests revealed that the panelists had the highest preference for 4% sglucose-enriched RD6
(RD6G), which scored the highest among all assessed subjects. From the suggestions, the testers commented that there
is a smell that is not too strong, the taste is not too bitter and more sparkling than other samples. The study shows the
potential of local glutinous rice that can be processed into beer, which will provide farmers to increase the economic
value of local rice.

Keywords; Beer, Glutinous rice, RD6 glutinous rice, Lum Pua glutinous rice, Kiaw ngoo glutinous rice

1. unmi

LY Y B~

Jesilunilslueseshuwoansgediniunuaziinisuslaafuegawnsuansanniiantulan lagldsunsdaduduindu

o
9 |

\wiashusanisududuany sosnthauuazen Ineidestugnuantulasnszuiunisfuuasadnuesudads dudauseds
udadagiununnuadinuasionvuvounisiutes delsemalneduussimanisivszavuieonlunsiude § e
finsanludsasmsnsnaimuindesiidndinluBsarmansaingsiigalunaundssiuueanssed lnsildndiu
71.3% way 54.3% ludaSinnuuasyan1vemaiaiel osduuoanosedionun sosasunfeqsn daldndau 26.7% uas
37.9% TuaUTunaumazyann aua1au (153, 2565) tngaunantunisuiinidesdiuninazlenlddiuisiad Falu
Hagtusinisugnlutszelne egndlsAmufadaindseguiedisuivinviaduy fudalulseme
desndssmalnefnandanisnisnensnielulssmaliviasnnuagnannvats Taedriudunddunondeid
nsimgUgnunniigalutssmelne vlsiisedaiuanuddyosmulssuinlne i dundnsunidesdudamuuly
fandiuyadliuidn dadunsaduayunineinslulssmafioanduyumandnsiuiaanUmanisiudmineins
MnAUsEne et didnatunimanuarldustleniannnisnnsluvssmaliinniu wWesnndsemelvedunasves
TagAundniiannsoldlunszuiunsdadefldivarnatssiin wu seaddrunidend deamsotuudndedls
TndiAssiuseaduiag (ui3sni, 2550) lumsideadaiTalsdnwmingiuiiflusesiu WWud 91amien nus 41mies

L% ¥ = a

& = a & o v v ¢ 9} Ao v ' A g
AN LLagsﬂ’]')LWUEJ'JLSUEJ')ﬂ sUQ@Jﬂ’]ﬁUQﬂLUu%']u’Ju@J’]ﬂlu’ﬂﬂ'ﬂr)ﬂl’wsﬂiuim UINALNUINOAUNUNYINANNUTEINA Lol Uu

q

)}

nsiiuyarrandnuazilugnndndesluvissdusoly

2. Ta9 aunsal wazdsnsiaY

2.1 dngav

2.1.1 $17l8lun1smaaes ldun d1amien nve RD6) ramieadduia (LP) Framiendoag (KN) 91ndania
wasysal wagdmandandwmiauassvdn

2.1.2 L%aﬁgauﬁé maﬁuﬁ: Saccharomyces cerevisiae SafAle S-04 (Fermentis, France)

2.1.3 gaUdondin Amarillo PELLET HOPS (T90) (Amarillo, USA)
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2.1.8 nswsENnead Ww3euuant1and 375 nfu wwdiduian 5 9w, andunsesiedivniviaiinseguunzni
FAUNNN 8 YU, INUUNTBINILANVIVINIegUURENE satvn 8 Hu. anawull 72 F9lus agnuinsinvesudn

Paandaziusen (Ui 1) ntudiluiliuvaniiveldlutuneunismsin

(3 £ 1

'E‘Uﬁ 1 é’ﬂwmwmuaawmmumnwwuﬁumm 72 W.

2.2 mawdsudrmieafuasiadodad

2.2.1 thimmieildlunismasesiinas 750 nu unduliunn urth 2 . vimsteoudrian

2.22 maiudad 2.15 nfu adluiidsn Alfndunounsiindes Gunou 2.3) 5 fadans daliidunandidly 15
it ndsndurhmsunidiBadiuiidsmdntuudaidisn 15 uni

2.3 3nsndinies

vimswanidos TnedauuaininiSues Born to beer (2021) Wag Bom to beer (N15dpansduyana, 23 gy
2565) Tagvhnsrutnuzanes 4.5 an augamgll 75 esmigaiia antulindomiesfitudauazeuiolilidudh
Hufou aruauenmnliegsewing 66-67 ssmwaifiea Wunm 2 Falus mnduihluuenninlagldthuniusinisdis

1

wiwtnnandnediutny (udwnuiendniney) lnglduiigumagll 75 esriwai@ea U 1.25 805 3ntuNaudIng

Y
v v <

aasduswiudnilidenfislisunesyudil wdinnsdusaidunal Wil 40 andudivgeUd ATen 1 Usuna 1.6 ndu
wavin1sAusiadn 20 Wil easulamuAtauuniivdenulianategsening 74-75 ssrwaldua wavinnisiiugeyd
AT 2 1y 4.8 n3u wanlidAuld Yarhnsld 20 vdsntwihnsuiveamgiivesndsnliidilndgamgiviedlasnis

wvsiamuastutwartilunseenieinuiue adudainauin 5 ans Wwudadnweseuld (2.2.3) 30 uvinnis@e air-lock

wently wilnfigamgl 20 ssruwaideauian 15 Ju

30



13E1TIVINTAYYY Ny v9 wazayulng ISSN 2985-0177 (Online)

@UUTN 2 HauUNIIAY - SUINAY 2566)

~ v s A = ° as
EU‘Vl 2 ANRUUDAR LWDLATYUUILITN

vdaanuly 15 u hibesildluussgunvunn 330 faddns Tnouvadu 2 yansveaes Tag af 1 1luussquan
yhnsaie udlunseignmgil 20 esmiwaldea 15 Ju uavyad 2 winsisansararehaanndlasa 30 %
vInaz ¢ fadans 1luussguin mindefionmgll 20 ssrwaldea Wunan 15 Yu illensu 15 Ju thita 2 YANINAADY
lunpaeudnuaeneUszamduiaveudes

2.4 NMFAATIZAUAIN

2.4.1 Usunalulnsiaudase (Free amino nitrogen; FAN) loSsuansazane S1 Useneumag Na,HPO, 25 n5u, K.HPO,
15 n%4 ninhydrin 1.25 n¥uua fructose 0.75 n$u azanslutinduuduuusinnslils 1 ans ansavans 52 Usvneuse
KIO; 0.5 n3u avansluiindu 125 fadans antuia ethanol 95% 100 fiadans vnsUsuUsunsdu 250 dadans
dreiindu wezansazanelnaduuasgiu lnadu 26.8 fadans avansuazusudiunsmsiindu Wiy 25 Sedans ¥
nsideans 1:100 AeuthlUlHlunsiesied Fein1sisnsinsed lasthdedradesunienis 1:50 gaansazane
freg19 2 edans Tdlunsaannassuunanans nasazats S1 41w 1 Geddns Jad iluduludidenutu 16 uni
ylsBulnsnisualuth Ussana 20 wift andudsaisasans s2 $1uau 5 Gadans weilidrtu viluiadinisganu
wasinueniadu 570 uiluans 390 blank test Inglfinduunuiiogns Ssanunsafuinianm free d-amino

nitrogen Tuansazanglnaduuinsgiu (W15mi, 2554) auaunisi (1)

(Ag7g vessedns X 2 X msidean)

USunad FAN (fiadndu/ans) = -
(A7 vesmsazanglnaduinnsgi)

2.4.2 USinameaudeiiazanetinld (Total soluble solids: TSS)

Im51eeels Hand-held refractometer (N-1QL, Japan)
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2.4.3 thiaifatlusuveanglea

W3uNANSazans 3,5-dinitrosalicylic acid (DNS) 1.0% ww3sulagle DNS 5 nsu avanslutngu 125 fadans
NaOH 8 % U3u1¢s 100 Hadans ﬁﬂiﬂﬁjuquiWQﬁﬂ%’au 9N potassium sodium tartrate 150 n¥u 910ty
Wil Na,SO5 0.25 n3u Usuusunmsanvinglela 500 fiaddns Lﬁuiﬂumm?mﬁﬁqmmﬁﬁm

AeredinUiinainaiiag lngnaisazatedaegnafidesnsiingiesiuiinms 1.0 $0880s iuaisazans
DNS U33ms 2 fiadans Tmlwiaealnsameindelsivasn udaimasnlusluiiifenduna 5 unit dhanug
Bufidunen 5wl dluinemagandusasiinnuenadu 570 uiluues vhmssuaiiahmaiidly
suvaanglaalneldnsinnsgruasazaronglaa Amnududu 5 10 15 20 25 fadnsu/fladans (53951 wazAne,

2559)
2.4.4 Y3u1aduoanaged
Apszailagly Alcohol Refractometer (TI-RWAO025A, Singapore)
2.4.5 And
Fn1sAneIANAR8LATee Konica Minolta CR- iadans nasniwugdv vnsiacd 10 Tnensidaegrades 400

v

Tnaguiinliwuuiuiieg e Yinsieseidiegsee 91 udmnaede 3

2.5 MINnaauN1sUsTaaUNE

mi"?mswﬁﬂssmmé’uﬁa%aLﬁﬂ%ﬁ]ﬂ%ﬁ%uﬁhjshumi?lmlmi’mu 12 au Aifluszaunsallunishandes Tneazyiinas
T¥Azuuy 1ne 5 9-Point hedonic scale (1 = lsiwausnnilan, 9 = vousnniign 1HEmaaouda (12 au Tazuuu dadesy
dnwarUsng & ndu sand saduifalulin wagaruweulag sy

2.6 NMSIATILUNIEDA

v o A sa a v ~ v &
NSNAABUNNUTLEMNFUNAVDILUYTNNARIINVIIAUD 3 a']EJWUﬁq

aa

2.6.1 mydareinuam Wi Unalulasioudesy Viinuwesudsfiazareld dhaaimd Anseiuiun
woanased And

2.6.2 NM3ATIVADUANN NN NUsEamMAUREvR NG 0
Free1avinmaass 3 91 uaziiasziaimeadAlagldununisneasswuy Completely Randomized Design

(CRD) FtAs1g%AuLUSUTIU (Analysis of Variance: ANOVA) waziUSaulfisuainuunnm1suesa1adelaneds

a

Duncan's New Multiple Range Test (DMRT) fsrfuAnudesiufesas 95

3. NAN15398LazaNUS1ENANISIVY

a ¥

nsiaszimUsnuesiilululasiaudasy (Free amino nitrogen; FAN) vauidesiingnand1 3 agwug (3U# 3)

wudndedandnive 3 angiudasiiusuna FAN anawnaenszeziiaIn1swlin 15 Tu
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0.0060
0.0050
0.0040
0.0030

0.0020

Free amino nitrogen (mg/L)

0.0010

0.0000
o 1 3 & 4 12 15

Time (Day)
R DE  elles KD o—— P

U7 3 ezillululasiaudase (FAN) Tue 15 Ju vesszeziiainisvdn

WeNinsa1a1nAn FAN (Fufl 0) wudn W0esinanand1imiles nu6 (RD6) 3R FAN gafign (0.0050 fladnsu/ans) &

L% = v IS

NsrAUANUTDAU 95% (P<0.05) AuLTesNuanannd M nieimauna (LP) wag

a

fuuanaeiuegelidediAgynieaia

=

Prandlendeag (KN) egnelsiniuuiunn FAN Ailddadosniiuiuia FAN fmugadlunisudnides edaeglugig 220 -

350 mg/l (lvady, 2558) Usunad FAN fisnazdawanonisiasquesdan sauteensudlunsudinfisassae (u13sni, 2554)

[

Felunsdsluasadlyldduwraslulasiauiivaluseninanszuiunisrinenadanalynisulunisudniindule L

12.00
e
@& 10,00
2.
z 8.00
2
u £.00
el
E 4.00
0
Tal
r 200
B
= Q.00

0 3 [ 9 12 15
Time { Day)

—5—R06 —J—-KN —fe—LP
JUN 4 Usinauweanesed Tuyas 15 Tu vessendnaniswdin
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16.00
1400
1200
10.00

B.OD

Glucose (mg/L)

6.00
4.00
2.00
0.00

a 1 ] =] a 12 15

Time (Day)

e RDE eogeskN - gy P

U 5 USinawesudsitazanetilsvianun (TSS) Tugas 15 Juveamndnszesiiainismdn

Alcobol % (whe)

1 4 & 9 12 15

Tirne (Day)
=06 —g=KN =P
JUN 6 USinanhaaiiag (nglaa) lugas 15 Twvesmsinszegiiainimdin

NNANITIATIZNUTUIULBANDTRA (FUN 4) WulUSuuLeanesedveeiva1ufiiagi1e duwiliuiiudunqaen

szegnanlunsuiinis Ju lnefud 15 RD6 fUSunaueanssedas fian (P<0.05) Wity 6.00 + 0.26 (U3As/J3ua3)

A o a

#OAAADINUNUITBYDY BUTTAY WazAmy (2565) Nvinswasnliaindalnawnunie Saccharomyces cerevisiae WU
USunuueanesediiulunaonszeviiallunisuin JeUsunaleansgeanuinninfleg1sduiusiaiiswinainusuim

2 o Tyvae a - qa ¢ = Y oA =
voudefiazaneiilivionun wasUSinanhnasiag (nglaa) Nunndifed1sdu (U7 5 wax 6)
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nswasundasmes TSS waznglaa (g‘dﬁ 5 wag 6) nudimsdsuuladludnuaiiedu Tneaziivsinuanaaile
srovalumsninifiunnndy Sswudn RD6 azdiuiun TSS uaznglaagenindiegidunasnsrozinailunisvin Tng
DR6 A1 TSS Turag 13.37-9.73 8 USNY waziiuTunaunglaglurag ans/dadn$u.181-86.39 FansanasvosuTum
7SS warnglaaaedaruduiusiuuinuveueanssediifindu uandiduindadinmiluldifeasudundinuas
Iondndaaidulndueniuea (493 uavany 2563; UNAA wazANYII2556 ; S3Wa 2558; 8assa wazlauna 2549;

Chinenye, 2021; Vikash et al,, 2021; Okeke et al., 2015) nansveassidenadasiuiuideresunisn (2554) sl

a

nskandesaningauimlaluriosdu wudsun TSS wagimanglaaluuimiinda 3 gieduwiliuananussesiia

q

v '
a o a

o N o 1% ) aw v s cav v v '
YAINTVUN UDNIINULIFDAARDINUVINUINEVBY UTENINUS LazAy (2563) Vl’lmimamlau%immmaiumamzwﬂﬁ

'
1 )

dutssauazundly Ssnan1sinuinui WoAuganszuaunssinuiinashmaifdaranaatuiu dansfhiiniaiing
USinnanasiiinninfanssuvestasifimaudemhmaimdlinaisduieanseed uavaenadosfunuidevesnaun
Lazasdnd (2564) Avinnandnlnianassiisisauiiuiuna TSS azanasszninsszeziailunisvidn uasuTunm
ueanosad Ity

IINNANTAANIUATE L*, a* uay b* (1131991 1) nuirdveadesine 3 gan1snaaes Suwiliuiaglunisadnanniuein

s

Ju? 0 198 RD6 way KN 1esasiianwmus@inioaing d@iu LP 98Aaud19fiukad avanand s bauasininuuwansneiu

[

anallesnandvesdaiudinfwandieiu Tnedandeimduiiiurzddnvazeenlumeddung dwdn 2 aeiudas

3

o = = < o N e a v = o A w i A v o oA
UanNWedU1? qjﬂﬁ]%LﬁUlﬂsﬁﬂﬁ]qﬂLUEJ?V]NﬁmSU']'QLWUEJ'Jﬂ']ﬁlIN'J AT a¥ Lay b* iﬂﬂlﬂﬂ LHBMNEUNAUNIBYNNBDUY

A9 1 HANNSHASIERAMTUN 0 1 wag 15 vaansvaindes

Color Mean L*, a*, b*

L* a¥ b*
a Day 0 Day 1 Day 15 Day 0 Day 1 Day 15 Day 0 Day 1 Day 15
RD6 57.06 + 56.66+ 67.17 + 1.22+ 1.17+ 1.49 + 5.78+ 5.95+ 2.63+
5.588 4.728 2.07 0.178 0.138 0.108 1.98¢ 1.558 1.08¢
KN 61.18 63.95+ 68.94+ 0.15-+ 1.12+ 0.50+ 9.43+ 3.50 + 4.39+
+1.49% 3.80" 3.324 0.18° 0.228 0.11¢ 0.738 1.73¢ 0.938
LP 38.16+ 54.60+ 45.48 + 1517+ 10.04+ 11.03+ 16.11+ 231+ 15.78+
4.33¢ 7.458 1.718 1120 3.24" 1.46" 1.33" 13.26 A 1.514

mnewme : fdnws A-C Tuanesiulureding uansnuwandsegslsdAgmsaiinseduanuntedu Soeay 95
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a v

A15199 2 ARdeaviuumasravdudaveudesiindnandramiles nu6 (RD6) T1awmies nu6 i D-glucose (RD6G) Tawmilendeng

(KN) Trawmilendieng iy D-glucose (KNG) Tranileamauda (LP) wag drunieasauda 1du D-glucose (LPG) 1ag3T 9-point hedonic

scale
AvBLLLRAETNUSTa AN
eblgl a AR nau P GHIAG AU ULAYTIL
RD6 7.39+ 0.73" 6.75+ 1.40%¢ 6.22+ 1.3885¢ 6.47+ 1.218 6.64+ 1.138
RD6G 7.53+ 1.11° 7.81+ 0.92* 7.33 + 1.31" 7.72+ 0.85" 7.78+ 0.90"
KN 6.19+ 1.438 6.22+ 1.77¢ 6.72+ 1.19"8 6.78+ 1.248 6.36+ 1.598
KNG 6.58+ 1.618 7.61+ 1.25" 731+ 1.82% 7.64+ 1.36" 7.61+ 1.36"
LP 7.47+ 1.59* 6.17+ 1.66° 556+ 1.71¢ 6.33+ 1.678 6.50+ 1.808
LPG 7.67+ 141" 7.17+ 1.48"8 6.28+ 1.865 6.94+ 1.938 7.06+ 1.94"8

Mg : fdnes A-C Muandsiulureduiifediu uansnuuandiuegdiduddyniatianssduanudedu Souay 95

gﬂﬁ 7 dgpadesildarnnsudn (A = LP; B = RD6; C = KN)

nsnageunIUszamduia wusnsveasseenidu nau 2 Aewdeslufvaisazaiy ihnanndlnsauag oSk
manndlnsa (RD6G KNG wag LPG) fuadauiusduiu au annuanisvaaounnaussamduda wuingduliasuuy
WAEFUAve LPG unnfigawiniu 7.67 azuuu Tudu savi gnaseuduiinnuey RD6G KNG uwag LPG snnflgawiniu
7.81 7.61 uaz 7.17 AzWUY ALAIRU (P>0.05) A1undunuin RD6G KNG uay KN liazuuuladogafign (P>0.05)
Anudnwuzveseduiainaaouliinzuuu RD6G wnnflgawinty 7.72 azuuu Wefinnsanasuuueisfuauveulassu
wuEmageUiinNATeY RD6G 1NTignviidy 7.78 ASLUL IINKATBSATILLANIUUTARB MRS amMdLE WU

Avaaeuduiinnnugeu RD6G uniign Fsldsuazuuunnuveunnfianlunniide Feiaueuuzgnagoulinnuiuii
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finduildussauiuly savdnldunanniull waslianugiunnninfedidu Seraduamsliiulssnulddieni

feg19du WaSsusuiuidesnianisamuindesiuanladndured saUdiaudauin wazianuuuuinnii

4. a3d

a

= a = s ¥ g‘/’ U [ 1 = a U ¥V
INNITANYINTHNANLUYIINNY1ING 3 FENUT WU RD6G fiagiuun1suseifiunauseamdunageignlunnaiunis

U q q

' v
A

UsaLlu LagaINNITIATIERAMAIN WU RD6 HUSHNa) FAN TSS nalad wazkeanesed aian ieduannssuiunis
v A sy va o S A ] = DA gy - o A & A & o a A
windesnlasidnuadiniowing nuanmsfnwuansliiudi RD6 fdnsaniagldlunisvindes Wewinluingiud
=~ D= =~ o dll = =~ v v N A v ¢ 16 & N ] a qv
finswnzUgnlurissduuasiisanilias eSeuiieuivtiandvsedivisiad daasilunsiiuyarmaasugialiun
= A = ~ A a H ¢ o ' o a vow =
nERINT JadlaIeuiieu KN uag LP wudiluSunaninia weansses Nigandt uazevedeududdvinzuuuninuimela

gengalunisfinwiasall

AnAnssuUsznA
ANZEITURTRUAM ANEINEIMansuazwAlulad WIne1desvdgmesysal Nlalianuewaszilage eIy

azantunisidiniasdiowazgunsal lunsvirwddeil idusegaslulanmed

L@NENT81999

v
aa

lyady aug. (2558). n1smian1dzd wunzaulunisudmdesandilnedudiudsznoundnlae i S a uil A

o

novauasarn1sUszendldlunndniledseauigeamngsy. s189uM5338. awnivimalulagdinin dindv

wAlulagn1snuns wnmendemalulaggsuns.

113591 lwend. (2554). NSLUIUNITNIINLDYSINNTNQAUNUEALUTDIRY. SI1891UNNSIVY. ANUNIUANENTTUNITANLESY

9

Wemans ITunasuInngsy INe1§EaUasIYEIL.
o a L3 & o L3 a L3 ¥ v Y = 3 ¥
unea il warauysal Uszasaduns. (2556). nsudaliniaingnanlagldnismdnaegadnianisén. 1sasnis

WAILgUBULAEAMN NN, 1(2): 81-88.

v ¢

= v a a d' o ¢ o v v & = 3
YT @OUALDIN FNINT FWNT LAZIAIAY LNET. (2563). aﬂ’ngwL‘VT@J’]%?{NFLUﬂ’]'ﬁmllﬂi’gua’]ﬂauiﬂEJFLGUﬂa’]LGUE]LLUU@iQLGUaa.

q q

MIESNERsAIEnskasinAlulad. 1(1): 49-61.

f aa v §

Uszniius @sdusuas algua waulans uavazesdfing dulaun. (2563). n1sAnwinuaudRmaaiivaznisussamduda
vatliinszlguuazhiinseiduunangnudou. 1MIaTITeNmMae A UITud. 13(1): 111-119.-119.
Sywa AsUselasy. (2558). nandmeideuwuuliiainuidule (Citrus maxima (Burm.f) Merr.) /ugunaunanaaaeLdule

LﬁG’ILLﬂN. NIANTIVINTNTIDUNANTTUATIUTD. 25(3): 449-457.
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Effect of supplementation of Emblica officinalis, Allium sativum, and Triphala

in dairy cow feed on immune and milk production
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ayulnsisauyialifinadenislinaninuiug ssdusenaviiuy YSinalemnineadlutiug Amdaiaiven uinuii ayulws
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o o w

Aandgy; szuden nszien esHan 9113 lesauy

Abstract

The experiment is intended to study the effects of Emblica officinalis, Allium sativum, and Triphala supplementation
in dairy feed on immunity, blood hematology, milk yield and milk composition. Four Black-and-white breeds of mid-
lactating dairy cows (average body weight at 430 kg) were managed to randomly receive 4 types of herbs in the 4 x 4
Latin square design. The experiment was divided into 4 periods and each period lasted 21 days. The experimental
treatment was the type of herbal supplement in Total Mixed Ration (TMR) at 2 % dry weight as follows: 1) Control group
(no herbal supplement), 2) dried fruit Emblica officinalis, 3) Allium sativum, and 4) Triphala; contains 3 herbs in 1:1:1 ratio
(Emblica officinalis: Terminalia chebula: Terminalia belerica). TMR contains chopped rice straw as roughage, with a ratio
of roughage to concentrate feed at 20:80. The results showed that all three herbs were not affected by milk yield and
milk composition and somatic cell count (SCC). However, the three herbs resulted in higher levels of immune proteins,
especially IgA and IgG in blood, than the control group (P<0.05). Immune protein levels are no different among herbal
groups. According to the results of the experiment, it can be concluded that the use of dried fruit Emblica officinalis,
dried fruit Allium sativum or Tripala in the TMR diet to feed dairy cows can be used for 2 % in ration which has a
stimulating effect on immunity and have no negative effect on productivity in mid lactating dairy cow

Keywords; Emblica officinalis, Allium sativum, Triphala, Feed, Lactating dairy cow
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ANSIINTIUER IALILDDY LALNUINULY LT DUAINAARDUSEANSANNNSULNLUNTLNIZNLN WATARNISHNAR ALY
1NNISNABIVDY Kumar et al. (2016) W11 n1stasunauzyudauualue1nis (substrate) s¥aU 1 2 waz 3 Wosuiud

[ 1% a

wud nsdeglaluvaeanenswedinguis wardunieingiiuaulunguiatuiiefisuiunguamuny uazds

q

a

wuhnaaiusauzadouhly auvsdlusiufiugatude wssmisaunsnannsidauiating suideiivasedy
dninudn Wetwanzrutonundssnsedoun nui nmaaiuwauzaudoulurue 20 nfilusmsiinsedounfu 1
Alan¥u sz 2 Wesidusluoims) shlvuandmirufinsnuiarannisndaufaivulunssneiinuasdlaidug
ynaaurogunIndn fuazesdusznou vesluify Tuthuy 91n891uT83 Kamra et al. (2006) AildsusmaLideluns
yeapsislsyAninmmasudinisudauiaiimulunssmendnludeifendomesasatnanauslnedeeniuea wui

o w A v aa

fUsgansnmas uwin1maaesasdudidniddliveyadnin nsuileuliansdrdyfe 9adgu (allicin) Mstasunseiioundly
onsdnTiAnnBestiaiiusyavsnstesldveslnrurlunaeanaaes liudndiuues C3 anniswaniing 2nn1snAaes
Y89 Wanapat et al. (2008) #u11 mstaiunsziivundluommstuiidsiudussiugailidadin C2:C3 anas 9119w
Usemnsluladhanas uasiuaugaveslulnsinulasannistululasiou ludeiifsndes fufuingusvasdussnmnnasil

eAnwfmaveanisiatuayulng ugvudeu avelve nsziiey uazaSuarluomislaunsiegiduiu waznisiinands

Jrunlulasauy

2. a9 aunsal wazIsn19idy

Fnivnans : Tadnuusseznanswensliiiug s1uau 4 &

2.1 A9naas (Treatment) WAZHAUNISNAADS

Fweaedfe nseesuayulng wazgasanulnsuanseiu 4 sedu T9unun1snaassiuy dxa Latin square S¥gLan
NAaY 4 Szuy 9 ay 21 Ju s2ezUSU 14 Su uazszoznnans 7 4 8113 Total Mixed Ration (TMR, an314t 1) i

weSuayy 3 ¥ila Nszau 2 Wesidudluems TMR dail
- 9113 TMR (AIUAL)
- 9113 TMR + nauzymdauwisun 2 Wesidudlue1ms TMR

- 9915 TMR + nseuieuuiius 2 Wesidudlue1mis TMR
- 99115 TMR + AsHan (Haauslng+uzarudeu+ausiivnn, 1:1:1) 2 wWasidudluaimis TMR

2.2 IMITUAZAITINNTS

v

Idomstusazanmsverudursdridusmsuauasudi w5eTMR dnbilanaasseglunanduies Tun uazhou

a

wismidnddeiuldegadassnisiaun Juaz 2 a9 W wanfu

= Y

2.3 nstuiindayauaznisgunusiaegng

2.3.1 msduiindoya
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2.3.1.1 msdufindeya vhmstufinnsdsuuanimdnueda Tnevinisfahmindewd saammases warly
Fugavievesusiaztanisvaas ieldlunisduiauiinunisiuld uaznsdsuuas yatmidn (weight change)
V03lANAABY

2.3.1.2 ¥rmstufinU3unanisidemsneu wazenstu Tnedaiminemsieuls uasvinisdiemsiimde
(feed refusal) panlunsudvesriudnll wazuadinamsivldlussasiuiudiielfomstutazomsmenuneay
Wuwaglems TMR Sanudulduiaivly

2.3.1.3 yinmstuiinwandniiuunniy

A15799 1 @runanwaraIrUsEnaumaAlivee I sHaNAsuaIL (Total Mixed Ration, TMR) Nl4agalauunaaas

[tem

Ingredient: (% of dry matter)
Rice straw 20
Cassava chip 53.3
Soybean meal 16.0
Molasses 2.8
Urea 1.7
Salt 14
Mineral Mix! 1.9
Sulfur 0.4
[tem

Chemical composition: (% of dry matter)

Dry matter? 47.3
Crude protein (% of dry matter) 14.9
Neutral detergent fiber (% of dry matter) 4a4.1
Acid detergent fiber (% of dry matter) 31.2
Ash (% of dry matter) 7.4

(Al mix each kg contains): Iron 2.14g; lodin 0.15g; Sulfhur 11.82g; Copper 0.23g; Magnesium 0.96g; Sodium 2.68g; Manganese 7.21g;
Cobalt 0.03g; Phosphorus 19.60g; Selenium 0.003g; Zing 0.16g; Calcium 204.03¢. utiiitelfenmsduuarammsnerunaudnfunazls

219115 TMR Sanuaulsiwsiaiuly

2.3.2 MIduAUFIBENEULAUMIBE 190 MINIA NATUN 15 Uaz 7 VOIUAAZYINNITNAGDI LAZAIDENDIMNTNETUTIN
wazflide vn 9 Uil 1,7, 14, 15, 16, 17, 18, 19 uay 20 vasuaazy9n1svnass Ineiuduaesdiuluviunudivay

Us3784 500 N3U ddruindeariundainmin waveun ssrwaea Wunan 10024 F2lusaintudaiivinndsauiiatingn
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mandesidudvesinguits %)DMiTus udaihluue 72 ssmueaidoa Wunan 60 thlvouiigamad 2 wagdud (
fadiuns e 1 ihunzunswumhluiiesgsimesddsznoumand Toun faquite (OM), 161 (ash) uaglusiumeny
(crude protein, CP) 113511955114 U89 AOAC (1997) 31A3512%911 acid-detergent fiber (ADF) wae neutral-detergent
fiber (NDF) #1135n15984 Goering and Van Soest (1970)

2.3.3 \fivdhegnaden fuan 0 war 4 Flusvesnislions Tutufl 21 veswdaztninimeaes Tnawfuanidudensi
AlAums (coccygeal vein) wdaldadluvaeniiuidon 2 viaen vaendl 1 Aevaeniiuidenditansiudenudsia EDTA e
1lUBinsedt amalafininen (complete blood count: CBO) FaUsznausie wadiindenuns uaswadidndonun
vaondl (seAuteagadfinientnazisiiianneniduiu Aevaeaiudeniflanstudenudei heparin wagtluty

a . a < P & ' a g v A o a I3 Y] a
LUAIEN (centnfuge) NAIULIITOU 3, UINLALLAUAIU 15 FBUNDUMN s[fUL’Jﬁ'] 500plasma L‘W@u’]ll']')Lﬂﬁqgﬂwqﬁgﬁugﬁﬂiu

(%

\don (blood urea-nitrogen, BUN) lagld Test kit LLazmﬁ‘lmﬁamﬁﬁ&%ﬁaqﬁﬁmuﬁm Immunoglobulin Tne3saianTnl
3%a (electrophoresis)

2.3.4 amsduifuiaogrsium Tuiufl 20 uay 21 vesusiten1maaes Tnsifufogsiumd wasiieludndy
60:40 udnhludinszimesiusznautinuy Tsaws Tusulusuy (milk fat) wazvewdeitladlelatu (Solid Not Fat)
diensanaounmniniim TagldiaTes mikoscan. wagnmaUimasadluiiu (somatic cells count, SCC) Tngldiados
Fossomatic 7DC

2.3.5 ma‘iL@m31/?6{’1’@336‘1/1NaﬁﬁﬁﬁayjaﬁlﬁmﬂﬂWimammﬁwmﬁmiwﬁmmuﬂiﬂmmwu Analysis of
variance (ANOVA) aaiunun15nnasd Iaeld Proc GLM (SAS, 1996) 1USsulfisun1Lad suoamsamusa 33

Duncan’s New Multiple Range Test

3. NAN1599ULATBAUTIINANITIY

IINHANITVIAaRINUIN nsiasuayulng Nwanzyuleou nsslen waznsnarluemislasauuinavilviseaulusiu

[

piifuiulasane 1gA uag 186 luliden geniingualuau )P<0.05) usitdaeuiiuseninanguiaiuayulng sedu

Y 9

TsAugdinuduldunnenedu (m15199 2) msiasunauzvuden nseiisy wazainarluemislasaunlidnasionis
wWaguwUasamaladiainen nisiasuayulnslueims TMR eslaunlifinasdoUsunauaraesdusenauinunfawmnseg 3

nauzu ey @ualny way auaiwmn Jdruusynovvesaswnuduluusuumn 9 LATHNUITYNUIN LNUTURINITE

AsTAUNITURIaEslabatanwadta )Francisco et al,, 2012) A9t N1SLEsUNE NN kagASHa1vnluseaulUTAY

q

[
@ o

a v PN & <, v o ¢ a
AUAUNUY NN |gA ey |gG L‘Wllq@?]ua']ﬁ]L‘Uuwall'ﬁ]']ﬂﬂ’]iﬂﬁ%@!‘l{mqiﬁaﬂaqi‘lsﬁiﬂ‘lﬂusﬂa\ﬁLLVluuusLuuﬁsU’]ll{jall LLaga’]{L"’UIm

Y 9

¢ v v W o Y = A Y o P ~ v aa Lo A va & v
laufianuduiusiunisnsziunisasielusiugdduiu nssifieufiansuszneudadou Jallindsfinaantfduansiu (
& i a

a a av i v aa aa v a o Ay o
auyadasy wazllnuide (Areola et al, 2015) wuassadduduasifidiertedtunsdunsesiussuugifuiulag

[y

v = ¢ = & ] S a = Ay v Y ¢ ]
nsviu wad (B-cell) Fuduwadidinidonvnifindnarslusiuginuiu wasnszdunisuasansialaladainadidaiton

v 1%
v v ¥ U =

917 (Washiya et al,, 2013). fstiulanlasunseisndainaritilushugiisuiuiudu

Y
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4. agd
wavosnsasuayulnsluamns TMR Alddoslainuuszoznansasulddn naasuanulng WWud wauzwdon
nszfien wie ainanluevns TMR fisesty 2 wWedidus lufluadesinauazesdusznauthum winuimsiasuayulng
Fanauzuilon nssiten uazsinanluomslausiinarilsssdulusiunfduiilnaenis 1gA way 16 gendngueuau
NnHamInassainsnagUliimaaiy nauzvnlonuiunaziden FnsuifivuuiunaziBen vie A3uail sey

¢ ¢ o Y L4 v £ ay o [ 1 t% a
2 LU@?L‘UU@]UWM‘UﬂLLMﬂU@WWﬁ TMR 221'111'150ﬂi%QUﬂﬁiﬁiﬁ\‘i{]MﬂMﬂULLaS‘lNﬁQB\IaV}’Na‘UMaﬂW{L‘VINﬁNaW

q

15199 2 UARINAYDIBMITHANATUAIU JTotal Mixed Ration, TMR) #ilfiaelanguaiuas Jcontrol) waga1mns TMR Mduaulnslaun

19

nauzuutenun (Emblica officinalis) AsTABNWaUn (Allium sativum) Wag ASHAN JTripala; AVUNAUVD masuaqaaguiwsmamﬁam dndn

=

v
o [

wzywdonanelneauaiion 1y 1:1:1) fisgdu 2 WesidudiminuisildiGesdesauusyesnanaveinisinandniuuseidauiuuaze

-]

nalaininen
Emblica Allium
ltem ontrol Tripala SEM P value
officinalis sativum
Blood Chemistries and Immune
IgA (Mg%) 167.0° 175.0° 175.72 176.0° 5.4 *
IgM (mg%) 85.3 84.3 80.3 84.6 24 ns
IgG (mg%) 720.7° 731.3° 730.3? 730.0° 3.0 *
Hematology
White blood cell (x 10%/uL) 1.3 1.3 1.3 1.3 0.5 ns
Red blood cell (x 10%/uL) 35 4.1 3.8 3.9 0.5 ns
Hematocrit (%) 20.3 22.2 20.8 21.2 0.7 ns
Blood platelets (x10%/uL) 1.7 1.6 1.3 1.4 0.2 ns
PMN (%) 75.3 78.8 76.8 7.4 2.0 ns
Lym (%) 24.5 21.2 230 22.2 2.0 ns

SEM = Standard error of mean. ns = non-significant differences (P>0.05) * significant differences (P<0.05)

PMN= Polymorphonuclear (wadiunidenunviaiawdvadun) Lym= Lymphocyte (wadidindenuriyile dulles)
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AT 3 WAPINAYDIRIMNINANATUAIY )Total Mixed Ration, TMR) fildideslanguaiuau )control) kare1ms TMR Mfinayulnsloun wa
wzvudenun (Emblica officinalis) nIeiileuuisun (Alium sativum) wae AsHan )Tripala; ddunauved Havesayulnsunasiden dndiu
wyutlen:auelneavaiionn W 1:1:1) Asvav 2 wWesi@udhminuiildiaedannasirerenananiazasrusznavinudlulasauussey

NANIVDINTS IWINANARUNUL

Emblica Allium
[tem Control Tripala SEM P value
officinalis sativum
Production, (kg/day)
Milk yield 9.0 8.9 8.9 8.9 0.3 ns
Milk composition, % ns
Fat 4.6 4.6 4.5 a.6 0.3 ns
Protein 35 3.2 3.2 3.2 0.2 ns
Lactose 4.4 45 4.5 4.4 0.1 ns
Solid not fat 9.4 8.6 8.7 8.5 0.5 ns
Total solid 14.0 13.2 13.0 13.2 0.5 ns
Somatic cell count (x10°) 2.23 2.37 2.05 2.25 0.35 ns

ns = non-significant differences (P>0.05) SEM= Standard error of the mean

a a

naAnIINUsENIA

Anrf{3dveveunmuaYd@nmans AuznIweInssITNNA uInendomaluladnuusnadan Inenunanauas 7
S1unemuazmnluiFesasdninaaes HeajiRnms naongunsniiadosiions 4 fanans Tumsdniumsiselundel
veveunamInedomaluladsunsnadany fatuayuyuidoaeliniide suszanufiu 17u. Ussian Fundamental

Fund Usgantauuseunad 2564 (N1UnIgau)
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uNAnEa

msvhlelasiwsiiila (hydro-priming) 1u3nswilsiivasdaaiunissenveasdniyus seoznafimnzaudmiunsudiudnd]
AusmzzasuazuandiulUluiivudazeia natlunsudiudedadudsddyuesnmsilnsidafeAnwsreznani
wngandmsunmailalasinsifweuudadyvroauen aruudaus WAz AUl VRIRUNA Ty uei UG RPF 4 e
winugiyslnallusseginanfiuandrsiuiomn 4 nssuds fail wiaflldeumslngl T0) wiafldunsingid 3, 6, uag 9
Falua T2), T3) wag T4) sudisu nudinsdadaadiniunsilelasingids dealdfinsasundasiunuamvosudnlunn
dnwaz fnugaueaiund uaznatedslunssentesniudailiiunsing lneamzwdaiiunmsilelasingifig 3
#lus fanusonsinusn enudlunissensinusn anusen autirlunisien Anugeesiundngeiianainynnssds msgadu
Aruduvesudnfyraudingszesd 2 vomagaind 7 alusuerAuanasii 18 Sluwdigaduanutu fadumsvinlelasinsiid 3
Falus uazonmgii 25 ssmnwaldoa Iunauarguvniuusthdmiunmsenssiunaamsdniusvoandadauaiug RPF ¢ 7f
A NElS

Arddsy; Ayue lelaslnadfis nisgahveawdn n1ssen

Abstract
Hydro-priming is a method of seed preparation that helps to promote the germination of hemp seeds. As each
individual type of plant requires a specific priming duration differently, studying and identifying the appropriate priming
duration is critical. This research aims to identify the most appropriate duration for the priming of hemp seeds in order to
promote the germination, vigour and growth of RPF 4 hemp seedlings. In this experiment, hemp seeds were treated by

using four different methods. These are seeds that were not hydro-primed (T1), and seeds primed for 3, 6, and 9 hours

a7
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(T2), (T3) and (T4), respectively. The results showed that seeds that were hydro-primed showed improvement in every
aspect of seed quality including better seedling height, and a less mean germination time than non-primed seeds.
Particularly, seeds that were hydro-primed for 3 hours had the highest radicle emergence, speed of radicle emergence,
germination percentage, speed of germination and shoot lengths among all treatment groups. In terms of moisture
absorption, it took 7 hours for the hemp seeds to enter phase Il of seed imbibition and 18 hour of seed imbibition to end
after initial moisture absorption. It can be concluded that hydropriming seeds for 3 hours in a temperature of 25 °C is the
most recommended duration and temperature for improving seedling quality of low-quality RPF 4 hemp seeds.

Keywords; Hemp, hydro-priming, seed imbibition, germination

1. umin

fey3 (Cannabis sativa L. subsp. Sativa) Uszinm Fiber Hemp tdufinsiuduaindeniunldlugnamvnssudme
Desnnduledguadiviinuvesvaglaags ausaduniuanizeng q 168 siliduledanuudusuazanuudunss
g9 (@duimunanamnssudme, 2565) Fafyanug RPF 4 WudgyweUszunnduleiudu fggnisugnaudianuifeaiudn
o ¢ @ A = o Y o LA 4 2 o SR T
wugeglutiusieunguaiauaufsunay (@afuldeuasinuiuies, 2562) Walnunsniiufguudnaiugudideuiu

=3 v

winusliluanmeamgivieuiiotnnfivsinauinuaseindenisianis dwalmudaiugiyyadeununinlasiaga

1% '
aa o w

wszinigyeaauluiednduuinndt 30% (Callaway, 2004) Wweafuia pea Afudulussdvsznaureuudn
dewaliudndovaninlaitg eosniduneluwdeianulnediaeseendnduveanuusulunaiau wazns
donanmuedlusiu wannfiufiudussdvsenauiinnulisenisiuiny wu aamall Mty waznisuaniUaeuues

wia LARN1TPRNBLATURE1ITINSBINIAlUIT UL TUTAY YI19HeRTIN1SHTIN ANULTILTILAaEANNIENYRILEARanale

I3 LY

%981 (Dell & Beweley, 1989) Snviawdniayraduwdanuu Achene Wienvouudnreudrauds wazmun vilinnsda
ruvosidluluwdeamsadlléd dmaliudasenldddaduligmamsumamneugnuoanuasnslél (Asna et
al., 2020)

msvilelasinssiis (hydro-priming) ﬁaLﬂui'%miﬁﬁguﬁugmﬁw%’umiwﬁ&mmnmammmﬁmﬁuﬁ: dlosnduisaine
frunuiuasdadufinsrodauanden (Taylor et al,, 1998) nMavilelaslnssifadunsiiudemudluihfiszornamis
wietaelih @ lunowdn Wovliduenudoniuudaseuas Tnsszesandimunzaudmiunisutiudnd

AU IzizawazanaatulUTuwwrazsiia (Selvarani & Umarani, 2011) szegialunisudiudndadudsdden

17

Tunslnsdudn nduihwdalvananuduliyinduanudusususdnihlufushviieseniswizlan de Avesnisvi
lelaslnsdfisanunsataeiiulosidudanuen wazdwvanssazanadslunissendnsie (Yall, 2558; Dutta, 2018)

seeunsinsdudadyessiuduiviveisedu weluvatenisindvesudn dwalilivesidunnnusenvesiguaiiy

v '
=2 [ L3 A

¥ e o
nuluaTeidlTngUuszaed Wi

v
[ =

499U (Onol & Yildirim, 2021) fatun1s@ afnwsTeEafwmuzaudmsunisvinlalag

a

Insiiflswosudnigyvesiananueen mNuLTass waznsasyiularesiunaniyweiug RPF 4
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2. 789 aunsal uazIsn133Y
aflunsmeass a iesufuRnmamaluladwdaiug awdniels aazndanssunisnuns swiivetdoudly
2.1 nslwsdudnnugiayys
nsvanosiltiudaiustyraiug RPF 4 ddldnggnisndnudniugl 2564 Auamdniudaiuganinensnsluiiui

@ @

FUNOWUNTY TINIARNIN ﬁ’i'ﬁmﬂmﬁmﬁ@ﬁuﬁ:ﬁﬁ Tnewseaningu 1,000 Jadans sewdataws 35 n3u duudatys
Insfluhnduilnsenlilussornaiinandnstuded wiailiiunisingd T, wiadlnsideinduiing 3, 6 uwaz 9
2l T2), T3) wae T4) mudndu andutiadalunssuds 2, 3 uar 4 Wilugauaugumnid 25 esaneaidea e
asuiuaaan twdalusdaznssudsunduinduduiinaadaliuie anduinudalusraznssads Wannnuduse
\AsanATTULUTANLIS Fu KKU 40-2 lunan 48 Falus gamgd 35 esmuaidea auldniuiulndifestuaudu
Fusudl 10£1% udathwdafiiunsinsinanaaeusaamadniusluanimiosUfoRnas

2.2 nMansaRdeuANNTUYaNAAT s IsInsdidaiiszeznauandieiy

thidaluusaznssadimuded 1 uudihfisseznawandietu 7 seduite 0, 6, 12, 18, 24, 30 uay 36 Falue ud

PAALINTI9ERUNSUAsULUaIANLTUAILTITN1589 ISTA (2004) Faasifuanududanus vildainaunisd (1)

o

4 4 W milnaaudaig — dhnilnuisudaiug
(%) ANMUIUNAANUS = —— x 100 (1
miinaadn

~

2.3 nsnsIRdaUAMAWAARUIuan TR sUR TRNS

¥n1svade UM TN NNERFI87F Between Paper (BP) vviaviua 4 61 9 ag 50 win ansuhluligaauau
ool figaumgdl 25 ssmwaidoa AuTudusivg 80 % Anrundunas 180 lulasluasomaaunsdedund Tiuas
nasaan 24 falus antulssfiudnvadesng 9 NAINIUNTVNAADY il

mansrdeumwenTnuInUssidiunssensinluutasnssuisnaans vh 4 6 lneSuiuidowdadnisendaruen 2
faduns Tuiuil 2 vdsanmgvageuaunimsdaiug (Enswe wazane, 2564) dmiuofiduarusonsinusnmls
NnauNsT (2)

Frunusnilsen
(%) AINUIBNIINWTN = ———— x 100 2)
FMUIULLAAVIENY
MInTIRapUAINEIUNTeNTINKSN AxRtiunssensnyn iy Welwdaiinsionsnfinauen 2 fadwas luiuil 1
- 2 Jumdsnmsing v 4 Grlunnnssuds (Fnsned uagay, 2564) Feiiarsanlaaneuialunissensinusn (59n/4)

wildanaunisy (3)

« navinves(Fruusnilenluusasiu)
AULSIIUNITIBATINWSA = — (3
Funuiundanig

N
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v o 2 o 2 v 1% a v o o o & 5 aa
N199137DUAINUIDN @ijﬁ]uuf\nuaouaﬁmqaﬂLUumu’ﬂaqUﬂfﬂiu’]um 3 hagduUn 7 IWU‘V]’]‘WQWQJW 4 94 Iunﬂﬂiiu’iﬁ

NATuAMIUEIIUANIBNTDIR AR AT (ISTA, 2018) wldanaunisi (4)

¢ 2 v v ow Srunudediondudundund
WosIduAMLIBNURIRUNAAYTS = x 100 @)

o g A
FUIUHAANENIY

mM3nTvaeuAUTlunsenasRtusundUnAlun 9 Ju dasiun 3 Ju ulieiun 7 udinismnzwde vih 4 Gl
NN33U3T (ISTA, 2018) dwsuanudilunisien (Fu/fu) wildainaunsi (5)
(Srunusundrdnifienluusazu)

AALTIUNISION = HATINTDY — (5
MUIUITUNRAINE

MsnTIaeuANET W ILarA e TN TReUsiutul 7 ndinawizda vilasnsdudundidiuau 4 €1 9 az 10
Fu Tneauesuinsunlauduauieatssen (shoot apex) drumnuensn aanlauduasnauiislatesin (Bak
and Anderson, 1973)

MTIATIZRNERR 19uNUN1SNAABILUY Completely Randomized Design (CRD) W3suifisuaiadevesisnis
Iw33ilae 75 Duncan’s New Multiple Range Test (DMRT) d3uad1usanveuaaulasdoyalasldis Arcsine

transformation te3ATILIMNEDR waglinseiteyamelusunsulinseimeadndsagy

3. NaN15398LazaNUTIUNANISIVY

3.1 mMaAgunUasnnuTuva LAty v

[

Tusserusnudngaduamtuegnernd whildhudatyueildsummiulugag 6 Haluusn anudumelusdei
yaifiatusgerndaluynnssuds Geeed 1) GUamd 1) lussezuanvonisgat wiavhnisgainedesiad ns
WasuwlasiiAntuluszesd wu Aanmsuaaduluvaeiidnsgeuusuues DNA wayvlulnaounds (Varier et al.,
2010) ndsaniudaiinisgaduaratuegiedi 4 (szesdl 2) Sudutaswesmafnnssuaumemsduadaelundauas
psAUszRaUR q melumdn wu Honszdulilusiuvdsudunsaesily ulavdeuluidunglea uazglasa wdlsdu
WU %QW@Q’N’mmd’]‘f‘i’ﬁ]&;’Qﬂﬁﬂ‘ﬂ‘tﬂﬂﬂﬁLﬂg’e’]‘u&’f’lEJﬁ'liEJWﬁﬂiﬁﬂﬂ%uiﬂuﬂimﬂumiﬂaﬂ‘U@dLMﬁ@IuﬁWﬁUGiEJVLIJ (Bewley
et al, 2013; Dalil, 2014) (7-18 $la9) uazifiaidngdlusdl 18 whnddnsnisgadueutiuiiiindu esninise
ns1nusn shlvduilumageduanutuisdusasiannsolufusiung (Hussain et al,, 2016) (szeedl 3) efinsan

(Y

= ] @ o ca o o 2 A = a - < = &
sUAMA 2 nuudafidunsilelasinsdiien 6 uay 9 Falue FudnmsusuanuinaUionveuudn elaagady
AuTudunat 6 Falus (Uamd 2 : T3 wag T4) lusagiiwdadldniunisinsivaziudaniunisvitlelas lnsdfien 3
Flaa BufimsSuanuinadionvesudadalasuauaui 12 49lus (FUa 9 2 : T1 uag T2) wenandwinfiniunis

Tnsaiit 6 uaz 9 T3l Aunaiudruvassnusnaaudlasuauun 12 alus (Uamd 2 : T3 uag T4) uandunui
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& Ao ¢ & PN o 2 o A 2 vyve & A o
waailiunsinsiuaziudaniiiunisingia 3 43lue iudiuvesnnusnaRINNLaalasunnuduin 18 Filus
(3Un Tl 2 : T1 uae T2) Faandbiiuinudafiiiunisinsiinisdsuulamneaisingivesnissensinlisituile

= a ) 2 av oM v ¢
wWisusunuwwaanlilapiunislnsyd

35.00 m
3 3000 I 1l JURE. PP ory
S PRSP, tod
e - e =]
£ 2500 ety T
c LT (] 25°C
£ =
c 2000 %
8 o0 ==& == Non-Primed
o 3. = =5 == Hydro-priming 3 hr.
35
% 10.00 " = =@ == Hydro-priming 6 hr.
o]
S 500 = —¢ == Hydro-priming 9 hr.
0.00 T L 1 T T 1

0 12 .
Hour of imbibition
JUN nsilasuudasrnuduvedudniys

o7l A T1 - waedlieunslngl, @ T3 - mslnsiiwdad 6 42lus O 12 - mslwstiwded 3 42lus, €74 - nns

Insiludnd 9 9l

12Hr 18 Hr 24 Hr 30 Hr 36 Hr

0
i
)
'

@

U7 2 nslasunlamnenienmssninanisgainveuanigyifionmgl 25 ° C Scale bar, 5 Tadluns.

<
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3.2. nswAsundaspaunimannugiyvamaamnisinlalasinsiia

nAsAnwINsinsmdniyvnieislalasinsiisseganfuanstatunuin waadyvafinulnstinaeislelas
Tnsaifad 3 alus fnnssensinusn wazausilunisanusensinusnasiignie 18% waz 9 $1n/4u mudwy (JUami
3 A ua B) Wefinnsanfidnuauzannuiilunissen wudnudaiilnsdil 3 waz 9 alus danuddlunissengannnituay
WANENIAUNTINIBNI5aU 9 (JUAWTl 3D) druwdadayueiiniunstngii 3, 6 way 9 il fiesidudnuenlyiwansig
Y] | I3 ¢l & a ! W aa A ~ = Y @ av M Yo ¢
i egelsimunislngidi 3 FilusdinnusengannniuasuandsiulunadfidioIsuiisuiuwaailalariiunising

(sunmi 30) atimsinsiudndumaiinisnsiviedaasunisyieures malate synthase uay isocitrate lyase ¥1191u

Y
v

lpdvy Peadvayulaiuddeulddunmsivlawmsaladiuiu ne d-amylase inislelasladudaudanvdeuluduiinia

waamavzgnadlyidundsnuunduuileieldlunszuiunisienvesudn uenaniinistnssiwdngs vashe ATP uay

' v
a = (Y '

Aszvunsmelatiudy shuludalnea ezlaag waglusfeaniudy (Kamithi et al., 2016) gnfa0819917U15sa8%

| ¢ & aa % a4 a X ' = = = Y] & a1 ¢ = 1 '
N']UﬂWﬂ:WﬁllLuaﬂﬁlgmﬂﬂﬂﬁiﬂmaﬂ a—amylase IULNaWWLWNﬂJu 2.8 1M Lll@LU?EJ‘ULWEJUﬂULNaﬂV]VL@JNWUﬂqibLWﬁ@J WAINARD

' ¥
a I3

A399NVDILAATILNNAITUINNLAL (Pawar and Laware, 2018)

Y

100 - 10.00
(A) %00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

& <

an o

Radicle emergence (%)
(roots/day)

Speed of radicle emergence

(@] 450

4.00
350
3.00
2.50
2.00
1.50
1.00 4
0.50
0.00

B0 -

&0

40 4

Germination (%)
Speed of germination
(plants/day)

=] b

S & o
éff g ﬁf f‘ﬁ ‘

- & o so a ¢ a1 ¢
JUT 3 uansnaun ndanugiayweiiunsinstduasildiunisine -

Y

(A) 115991511 (%) (B) AU57IUN1599n91n (510/51) (O) AMNIan (%) waz (D) Anusalunissan (Gu/Yu)
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3.3 nsilasuniasiiunissyiiulnvasdunangyvanainisinbalastneiis
nAsAnwINsiUasuwlaInunsiasivlnvesiunayrandsnisinlelasingd nudnisinsdiudnday vanieis

lalaslnsddanszozaniiunndeiu dealinnugavesiundiiysawaziianaislunissenianuuansesiunieada

(15199 1) wanduldnuanuuana1meadAnanevarANe1I5 N s N1sinstmdadywenieislelasingifien 9

aaa a

Falug W‘U'J'wﬁuﬂﬁwﬁzymﬁmmqqﬁumﬂﬂdqﬂiiﬁ'ﬁﬁu 9 wardildnanadslunissentosniingsuissu waxfiaiy
wansnaitsndniosiunisinduadefyseieitlelasinediled 3 Falus (319 D) nnsitmuressniing udsals
arwannsolumslfasemsiifiutudiel i sanmaniydulafiasdtu (Muhammad et al,, 2015) uenaniigatiuld
Tudadgueiiunsinailuynnssuisiianugauesiunduaznanadslunissenlddnininudadlaikiunising]
(3197t 1) mevilalasnsifahlfAnnszuunmsunvedduildnsedunissennielundn dualiilszoynailunissen
1§17 nazdundudanss nTnudad llanunsings (Harrs et al, 2002) @enadasiyu Golizadeh et al. (2015) 7

o = ¢ & a v 3 d g Y ) v @ a a &
V]']ﬂ']iﬁﬂ@’]ﬂ']ilWillLlla@LLﬂuu’]UaiallﬂUU']ﬂauLUUL’Ja'] 18 SU'JT&N aQNaSLWLNaWQJﬂT}NQ@ﬂLW@J%\?GUU

ANTT 1 AHgwL ATNENITIN warkaadslunisienveaudaiyweinunisinsdlnedslalasinadiis deavivaeuluanmiesufiRins

Shoot length Root length Mean germination time
Treatment! (cm) (%)° (cm) (days) (%)
T1 3.7¢c 2.5 6.25 a
T2 52ab (+40) 3.1 5.50 bc (-12)
T3 4.5 bc (+21) 3.0 574 b (-8
Ta 54 a (+45) 3.2 512 ¢ (-18)
F-test x* ns x
CV. (%) 12.74 30.67 5.83

adou o

ns, **: lauaneanisadftasiananasadfindedidey P<0.01 anudidy, 1 T1 : waedldsunisinsd, T2 - wdefilnsdd 3 d1lug, T3 @ waa

Alwsaif 6 Falus way T4 - waadilnsia 9 Falug, 2 ddnwsiuanansiulunedudifeaiunansdsnnuuanansiunadfegneiived i, e

571280835 DMRT 3favluradulasifudanunansiaidadianiiuiu (+) was anad () dawSeudsuiudailalasunislnsg

4 a3u
nuavesnsvilelasinsdfisdmiuiyveiug RPF 4 isvazanfiuansdeiu wdnhumizasisdeunaudniugiu
anmiesujuRinisagulein drundaiivilelasinsdfen 3 4alus anwnsaiuanuenuwazaundusavoauaniywsa

danalvinunafgyraiinsiaumuanuguiingunulume

1% '
LY o a

Aaunsilelasinsaifien 3 43lue wazgaumglin 25 esrnwadea unauavoungluugihdmsunisenseau

(% o

& o & < s Aa oV
ﬂmﬂ'ﬁ/\lLNaﬂWUﬁq%aﬂLNaﬂﬂmsﬁﬂwuq RPF 4 Wﬂiﬂmﬂqwm’ﬂ@l

o
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AMAINYAERTLATNTNYINTAISNEAS.
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http://thailandhemp.info/thti/hemp-shell-fiber.php?menu= 281
anuidbuariauiuias (eadn1sumu) (2562). Wughgueiuwdaiudiuseanungme.

AudleTuii1o Aa1AL W.A. 2565 91N https://www.hrdi.or.th/articles/Detail/47.

Asna, A. C., Joseph, J., and Joseph John, K. (2020). Botanical Description of Bitter Gourd. /n The Bitter Gourd
Genome. Cham: Springer,. pp. 7-31.

Baki, A.A., and Anderson, J.D. (1973). Vigor determination in soybean seed by multiple criteria Journal of Agronomy
and Crop Science, 13(6), 630-633.

Bewley, J.D., Bradford, K.J. Hilthorst, HW.M. and Nonogaki, H. (2013). Seeds: Physiology of Development,
Germination and Dormancy, 3™ Edition. New York: Springer.

Dutta, P. (2018). Seed Priming: New Vistas and Contemporary Perspectives. Advances in Seed Priming, 3-22.

Callaway, J.C (2004). Hempseed as a nutritional resource: an overview. Euphytica, 140, 65-72

Dalil B. (2014). Response of Medicinal plants to Seed priming: A Review. International Journal of Plant, Animal
and Environmental Sciences, 4(2), 741-745.

Dell Aquilla, A. and Beweley J.D. (1989). Protein synthesis in the axes of polyethylene glycol treated pea seed
and during subsequent germination. Journal of Experimental Botany. 40, 1001-1007.

Golizadeh, S. K., Mahmoodi, T. M., and Khaliliagdam, N. (2015). Effect of Priming of (KNOs, ZnSQ,, Distilled water)
on rate Germination and Seedling Establishment on Cannabis seed (Cannabis sativa L.). In Biological
Forum 7(1), 190.

Harris, D., Tripathi, R. S., and Joshi, A. (2002). On-farm seed priming to improve crop establishment and yield in
dry direct-seeded rice. Direct seeding: Research Strategies and Opportunities, International Research

Institute, Manila, Philippines, 231-240.


http://thailandhemp.info/thti/hemp-shell-fiber.php?menu=281
https://www.hrdi.or.th/articles/Detail/47

L

915615IYINIAYYY Ay wazayulng ISSN 2985-0177 (Online)

v 9

(AUUTN 2 HWauUNIIAN — SUANAN 2566)
|

LONE1591984 (Aln)

Hussain, S., Khan, F., Hussain, H. A., and Nie, L. (2016). Physiological and biochemical mechanisms of seed priming-
induced chilling tolerance in rice cultivars. Frontiers in plant science, 7, 116.

ISTA. (2004). International Rules for Seed Testing. Seed Science and Technology. Glattbrugg: Switzerland.

ISTA. (2018). International rules for seed testing, Edition 2018. International Seed Testing Association, Bassersdorf.

Kamithi, K. D., Wachira, F., and Kibe, A. M. (2016). Effects of different priming methods and priming durations on
enzyme activities in germinating chickpea (Cicer arietinum L.). American Journal of Natural and Applied
Sciences, 1(1), 1-9.

Muhammad, I., Kolla, M., Volker, R., and Gunter, N. (2015). Impact of nutrient seed priming on germination, seedling
development, nutritional status and grain yield of maize. Journal of plant nutrition, 38(12), 1803-1821.

Onol, B. and M.U. Yildirim. (2021). Breaking seed dormancy and regeneration in Cannabis sativa L. International
Journal of Agriculture, Environment and Food Sciences, 5(4),709-719

Pawar, V. A, and Laware, S. L. (2018). Seed priming a critical review. Int. J. Sci. Res. Biol. Sci, 5, 94-101.

Selvarani, K., & Umarani, R. (2011). Evaluation of seed priming methods to improve seed vigour of onion (Allium
cepa cv. ageregatum) and carrot (Daucus carota). Journal of Agricultural Technology, 7(3), 857-867.

Taylor, A. G, Allen, P. S., Bennett, M. A., Bradford, K. J., Burris, J. S., & Misra, M. K. (1998). Seed enhancements.
Seed Science Research, Vol. 8(02)., 245 - 256.

Varier, A., Vari, A. K., and Dadlani, M. (2010). The subcellular basis of seed priming. Current Science,450-45



915815393y Aty wazayulns ISSN 2985-0177 (Online)

(AUUTN 2 HWauUNIIAN — SUANAN 2566)

UNANMUIY

= a Q‘ a =
UsmquaaﬂsfmLLazqwﬁé’ﬂua%aammawmanmfaLsaa

Total phenolic content and antioxidant activity of Tagetes erecta L. flower tea

Yusf udd Ufaas g3t and augausng! wiUsen quauen! nssding auyg! 919a9ee andeu”
lamivemansiazinaluladnisens AuenineInssTTugd uning1dumaluladsvuinadaiu Ienunanauns 9Lneanalau
Jrinanauns 47160

Budsarakham Saetang! Paphatsorn Sukri' Suparat Danudomrak® Pornprapha Chunthanom!

Kannika Sombun® Jaruwan Donthuan'”

!Department of Food Science and Technology, Faculty of Natural Resource, Rajamangala University of Technology Isan, Sakon
Nakhon Campus, Phanh khon district, Sakon Nakhon 47160

* Corresponding author. E-mail address: jaruwand@hotmail.com ; Telephone: 0-4277-1816

TunFuunAy 23/qunius/2566; Juiuilauneanu 17/8u1An/2566; TulineusuunAu 7/uw1e1/2566

UNAnNga

I

gy

noUsEasdilefnugriiueyyadaszuarUinaiueansuesasatnainaenaaiies (Tagetes erecta L) ¥
Tngartnseinfou dasatnumadeuyIuuiueansaudis3s Folin-Ciocalteau qiuouyadaszdieds 2,2-diphenyl-1-
picryhadrazyl (DPPH) Wag FRAP assay 1NKANNSNAABINUIIGNEAUeYYadass wasUTinuiiuednsiusinrunnsnsiuegnadl
Hod1Agyn19ada (p<0.05) miaﬁ’mé’wﬁwmmﬂmaﬂmaL‘%’aqaﬁﬂ%mmﬂuaﬁﬂiwazﬂwﬁw 0.54+0.05 — 0.98+0.08 mg GAE/g DW

LazqvdFueyyadaTziIu38 DPPH Way FRAP assay agluvag 11.93 + 0.43 - 33.65 « 1.07 mg/mL Wag 0.52+0.00 - 0.79:+0.01

Lmol Fe™/g DW suddu

o w =~

ARy 11 ABNANISe a1sUszneuTiuedn auStueuyadase

Abstract

The aim of this research were to study on antioxidant activity and total phenolic content from Tagetes erecta L.
flower tea extract. All types of Tagetes erecta L. flower teas were extracted by boil water. The total phenolic content
was analyzed by Folin Ciocalteau. The antioxidant activities of the extracts were evaluated using 2,2-diphenyl-1-
picrylhydracyl (DPPH) assay and FRAP assay. The results showed that there were differences (p < 0.05) in antioxidant
activity and total phenolic content. The aqueous extract contained total phenolic content in the range of 0.54+0.05 -
0.98+0.08 mg GAE/g DW. The antioxidant activities by DPPH assay and FRAP assay were in the range of 11.93+0.43 -
33.65+1.07 mg/mL and 0.52+0.00 - 0.79+0.01 pmol Fe”*/g DW, respectively.

Keywords; tea, Tagetes erecta L, phenolic compound, antioxidant activity
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1. umin

ouyadasy (free radicals) mnefsansisldidnnseulaniied (unpaired electrons) Tuszmey ni3eluana nuldynus
seluAuanden luadiauarluead Tnoewizegebenszuiumandandinunelueaduionnnssuiunsiuunuesda
(metabolism) ayyadaszanunsnyhatsdluanaynussam fluwaduazdulsznovoneadasddin Wy afin (lipid)

s

Tusfu (protein) toulesl (enzyme) uaziiloidarieniu (connective tissues) Faiuamgliwadme maianisnaneiug
voaddueluwaduazneliiinlsanieg loun 15av9n (aging) 1saugLSs (cancer) 1sawalavnaiden (coronary heart
disease) lsamnudde (Alzheimer’s disease) LHudu (uniy, 2556)
asiuouyadasmdumsiitetostuniedudijiteneendindu (Kumar, 2014) lagludsddinagiissuunstiostu
navanewaduaziiaidonnayyadasy Ussnaudeansdnusyyadaszinninevateyiaiiviutiafunnseiuly Wy
woulwsl Infud wazansusznouituedn Wudu arsuszneviiuednifunguansyAsgivinuldvialuludn nals 1l o

wuuznen uarderlnuan 1Wudu asuszneviluedndrulngaznulugleyiuduazvieololawesvomaliud lelevian

faa

Tud vianluead A15ATu uaznsailludin ety 2555) lnvansiueuyadassinaiinalnnisitaudiueysadase

@ a

AR UMANELUY WU ANdueUYadasy (radical scavenging) AM5FUSINSYNUYeIeenTIAUNUINBIaNATEU (singlet

oxygen quenching) Furiulansfianuisaissujisetoendinduls (metal chelation) ngauiseinisasiseuyadase

(chain-breaking) L?ﬁqué (synergism) (q%%’u, 2556)

'
a o a

AnI3es (Tagetes erecta L) Wuliiusgduiiiauiudaludnglnuazfunma iufivasplnsiianansoiuoyyadass
Frudeuuaiise dunissniau dudes dedunend uastiesnuiuiauna esnaeluasatnainaenaides
Usznoauluaie ansdAwysng o i a@13nqu flavonoids, polyphenols, saponosides, organic acids kag sacharides 8n
Wasanuans carotenoid Tud3unaigs (Benko et al, 2019) wagisreaudildlunisunmdunudindiu (Nehr, 1968) Uaariu
uziauaziasun1sieuvesiduiu (Chew et al, 1996 ) n138udansiineandinduvaslusuluiead (Zhang et
al, 1991) mstlasfunrmidevnevousadiinaneyyadasy (Martin et al, 1996 ) annFoadunenliffulsvinnisd
fouthanuilaelusUuuuine 1wy mnenanides way thnenanides iuiy feidueiesiuillddumnuiontuogie
nfrsvnaialan nsuslaavisenliidumadenviawonniesduiioauan uagludlagiuiindnsasivinenlsiuinue
vanewiin 1wy nenuiingls aennsuiisy endydu (3o uasWuSANR, 2553) ABNNMATY (33UST UAENTTANA, 2560)
poNNIzFEInnT Aondnyu aeniath (aams uavane, 2562) \udu Fufuilefivasmenuazussnausavesuanfagivn

Ya v

a o = o = o 3 a4 a & a K v a o & 1
ﬁ\»ﬂ ﬂﬁ]ﬂuqﬂﬁ]ﬂﬁn’lLia\?quwu’]L‘UusmﬂE]ﬂﬂ’nL'i@\‘iNausﬂﬂsdﬂllQWﬁIUﬂqimquawaaaaig (E]’]'g‘ﬁ LLaWjﬂiﬁl‘u, 2564) uanannu

a = a

1nn1sAuadInud Tuwe nuatu fuv wae ued WWuividnduvenwasdarsdueyyadasedndiie unanuidadl

a a

TogUszasAliiafnwigninisiusuyadaseuarUTuaa1susenauiluednuear1nenaiiedgnseng 9 inaun el

Tuwe nraTu Jum way ued
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2. 79 gunsal uazdsn1sidey
2.1 NSASPUBINDNAIIIDY

a

Wiudegenanaiies 39 luwe auau Jwi waz usdluandineslay Sinanauas thandavhanuazen aen

a o A

A1LTBY AUATU kae Uzl Andananizdiunaunen dui dadenaniglu duluwenazdaiududubn 9 aanuui
Aegiavualuaufigaumgil 40 °C U uazilen warter activity (ay,) 091 0.6 ABNATITBINB UL LUA
ulanduven ihdmdsznauniauafiiuniseuwiala i ssurinenaisedasussyldlugw 4 gasaalife ansi 1

Y

(Tea 1) Usznouluse nduaenanii3esi 1.55 niu (96.875 Wosldus) Teouura 0.03 n$u (1.875 wWesidud) uazluwme
DU 0.02 N (1.250 Wosldus) gnsil 2 (Tea 2) Usznaulufe ndumenn1iiiesds 1.55 n3u (96.875 Wefldus) T
DU 0.03 N3 (1.875 Wesiud) uaznmarusuwsia 0.02 N3 (1.250 Wesldus) gnsil 3 (Tea 3) Usznaulude ndy
AaNA3a9Aa 1.55 N3 (96.875 Ladidust) Tsauuha 0.03 nu (1.875 woesidud) wazfiuviouusia 0.02 n¥u (1.250
Wosldud) uazgnsi 4 (Tea 4) Usznauludmendunenn1iiesds 1.55 n$u (96.875 1Wesidud) Taouua 0.03 nfu
(1.875 Wosidud) uazugdauuwis 0.02 N3 (1.250 WWasidus)

2.2 M3ATPUYINBNATINTDY

ihwnenauiosudargns 1.60 ¢ usluthdougumnll 80 °C USuas 20 mL Wuian 5 wift wdamnnsesdae
nszawnsed iivldvndv e lunadevantivesansadinanm aonanidesdel lnsasadnainvinonaniFesmn
%ﬁmﬁwmmiugﬂmmﬁmﬁmﬁq

2.3 mMsmiTnueansusznauiluaingin (AnuUasan Kim and Lee, 2002)

ARATANAYINBNATNTBIMTBNIALNAZN (Gallic acid) 100 lulasans Wiua13azany Folin-Ciocalteu Ut 10%
U313 400 lalasansuazansazanelaiiounaisuaiun (Na,COs) gy 7.5% Usunas 1.0 fiaddns annduifuuinau
U3uns 2.0 fiaddns el iudeindes Vortex mixer 1unan 1wt udaedisliludifiouin 30 unit udahlufne
nsganduuasiinueadu 765 uwilumns lagiedosauninslnindines thagandunasiiliuFoudiuiunsaunadn
wmsgiu Tnewdeuaududi 0.1 0.2 0.4 way 0.5 fadn3u/dadans vinsndeusiogiay 3 91 lneseaunalumie
YoIATNTUALYAVBINTAUNGANFBAIBENYINBNATITEY 1 NFU (Mg GAE/g DW)

2.4 qNSAUBYYABATEA87S DPPH assay (fauuasann Singh et al,, 2002)

ANENTANAYIABNATILTEY IBINHUTUTHINT 100 lulasans Winatsazang 0.1 mM DPPH Usuns 3 fladans wel
difudeiaTes Vortex mixer unian 1 unit wdludedisliludidiauny 30 wift tilutnAinisgandunasiinrmemadu
517 wiluwwns Wnewnd ssaUninslaindiines (spectophotometer) ¥msnaassfaeteas 3 91 Wisuiisuiuns
wasgIuiniud Menuraludmududuresmsatniidudsouya DPPH 14 509% (Cs) dmiusosaznissusseyya

a

dasTAILININAEUNIST (1)

. o & - control OD—sample OD
TYATNITYULIDUNADAIE = x 100 (1
T control OD

e

~
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2.5 quisAuBYyLaBasEA1833 FRAP assay (#AuUasain Ronald et al., 2005)

L3 8UATAZaE FRAP (Ferric reducing antioxidant power reagent) Fawauszwing acetate buffer (pH=3.6) AU
Wudu 0.3 Wans TPTZ (2,8,6- tripyridyl-s-triazine) panandudu 0.01 Tuans fiazanglu HCL pnandudu 0.04 Tuans uaz
0.02 Ta1s FeClye6H,0 Anududu 0.02 Tuand lusnsndiu 10:1:1 (i) wiul3luiisie ANENSANAYINABNATITBINTO
FeSOg TH,0 U3anas 100 lulasans nansazany FRAP 2.7 §adans wazth DI 200 lulasans wenlidniu udwaials
Tuiifinfigaumgiivies iunan 30 unit thandadnsgandusduuasiiaaueniadu 593 uiluas AMusumgmsiuoyya
daszrnedn  FRAP assay newUTeuisuiunsnuinggiu FeSO, sneanuluming pmol Fe?'/g DW

2.6 MslATvidayaneEia

MaunuMInaaesUUduduysal (CRD) $1uau 3 61 Jamwideyalneldlusunsudiiasy ilefesesiauulsusu

(Analysis of Variance) \Wisuilsuaiadelagld Duncan’s multiple-range test fissfupnudeiiudosay 95 (p<0.05)

3. WaN15I98uaranUIIENaNISINY

3.1 YSunailuednsaunies Folin-Ciocalteu

nsnasost enldinduivaraelunsataasusgneufiuednanuaenaniides seihilmulaonivguuas
Hunsifieuifssfunisiusiludingss fsnnanisaasmuinasasadeiniusinaansussnevilueanaonadosiu
AN venanidmuiniluivhazaneiianunsaatnansussnevilueanluwldidsdenadesiunuisoves
Tuiys wazAuy (2562) uar INNT uazAuy (2561) USINailuednsiuvesasannvnenaA1sed 91U 4 619819 Lana

a [

Tums199 1 mMuddSuraduednsnlagtdSeufigununsINuINSFIUNTALNAANIUSUN 1 NUIIEISENAIINYIABN
&9 Y

o (% aa

A a A = a 1 U 1 = o £ A a A aj a 1
AL9DIUUTUY WUDANTIULANANNNUDYUULEIAEYN19ED (p<0.05) miaﬂmmﬂmﬂaﬂmaLiamﬂﬁmquaam’mag

o

'
1 =

11274 0.54+0.05 - 0.98+0.08 mg GAE/g DW %aé’aaﬂwwﬁﬂ%mmﬁuaﬁﬂﬁwqaﬁﬁjﬂ fo Tea 4 A1 0.98+0.08 mg GAE/g
DW

1.0

0.8

0.6

Absorbance

y = 2.062x + 0.0731
R? = 0.9989

0.4

0.2

0.0
0 0.1 0.2 0.3 0.4 0.5 0.6

Concentration of gallic acid (mg/mL)

JUN 1 NTENATEINTRINTARNAEN
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A157199 1 USunafluednsiuuesansannaingnenn1iiaeg

Sample Total phenolic (mg GAE/g DW)
Tea 1 0.54+0.05°
Tea 2 0.55+0.05°
Tea 3 0.60+0.02°
Tea 4 0.98+0.08°

aa o o w1 19 o o

NUBUR: >0 G'ht,aﬁuﬁaeﬂul,l,mf?faLﬁmnuwuaﬂmmﬂumaﬂuamwmmLmnmaﬂuamq HedAyN19adia (p<0.05)

14

3.2 9N5A1UBULADHEIIAI8AS DPPH assay uaz FRAP assay

9
Tvu

NTIATILNgNIAURLYATATEAILTS DPPH assay UWay FRAP assay ¥04a13aA31NY1ANATIT0TIUIU 4 FIBE
wanslum3n9d 2 wag Auagnsiueyyadaszeieds FRAP assay InsluSsulfisuiunsinluinsgiu Feso, Tugud 2
Q‘ a 1% aa 1 £ ] a v o @ aa
WuirannInNvInenAIsesllgsA1ueULadaTEaI8IS DPPH assay WagFRAP assay uansnafiuegeiiyddgynieais
(p<0.05) qnEAUeYYABaTEA8I5 DPPH assay i1 ICs, 08Uy 11.93+0.43 - 33.65+1.07 mg/mL Tea 3 danafu
puAdaTEAINan den 1Cs Wiy 11.93+0.43 me/mL nSAUBULABATEAILTS FRAP assay 31A1 agluyae 0.52+0.00 -

0.79+0.01 pmol Fe?"/g DW Tea 4 fqvsdusuyadaszgeiign druviniu 0.79+0.01 umol Fe?"/g DW

51471 2 NBAUOYYADATZVDIATANAIINYINDNATITDT

b

DPPH FRAP
Sample

(ICsp, mg/mL) (Lmol Fe?*/g DW)
Tea 1 33.65+1.07° 0.66+0.01°
Tea 2 15.66+1.38° 0.52+0.00¢
Tea 3 11.93+0.43 0.63+0.03¢
Tea 4 16.63+1.39° 0.79+0.012

aa o o w1 19 o

e ab,c. Mavieglunuinafeiuniiisnusmiumsiusgisdmuunnsisiuegsdidoddgmsa

D)
=)

(p<0.05)

1.6
1.4
1.2
v 1.0

2 y = 0.0071x + 0.0797

206
% R? = 0.9988
0.4

0.2

0.0
0 50 100 150 200 250

Concentration of FeSO, (mg/L)

U 2 N3 MUAIFIUVRY FeSO,

Y
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v a 1%

v v H a4 £ aa = 2 Ao a

a']iaﬂ(ﬂﬂ']EJu’]f\]’]ﬂ%’]ﬂaﬂ@n?Liaﬂuqmﬁmquauyjaaaig@'38'36 DPPH ag FRAP Ejﬂ LU B9INYIND AT DINUUTU0
=
3]

a1sUsenouiiuednasignidiueyyadase e DPPH way FRAP awnuludie deaenadesiunuidevesdndes uas
ANE (2562) war Iuies wazane (2564) BevinsAnwidunailuednsiuuasnsiueuyadasevesansainmeuan
ABNATILTEY NUTMBNANISBINTIUSIENTUsENBUTIueAnaselgnadueyLaBasyaie s DPPH ganulume Tea 4 &

UsENaUMENdunanaseead 1.55 N3u (96.875 wWasidus) F9auntia 0.03 n5U (1.875 wWosidus) wazuvdauwia 0.02

NS (1.250 Wesidus) JgvssueuyadaszuazUinamusinsiugafiannsyiusenaunenuzadedignosueyyadasy
5

wazUIunuiuednTingdenndaaiuuITeVInUAT TfaU uavamy (2548) NANwIgNSATuBULATATEYRIADN

T ADNNZE LazABNAUNI

4. &3y

Ly

NNMsANYIgVEAUBULABasElarUTINaTveAnluasainnnena1ses 31w 4 gas nudasainnieul

NYINBNANLTBIUARLEATHNEA LYY ATaTzuarUSINUuednTINuANA Y Tnenudnasainainynena1dised

a v

Usunauiluednsineglugie 0.54+0.05 - 0.98+0.08 mg GAE/g DW qm‘éﬁmawaaassma?‘% DPPH assay i1 ICs; 8¢
Tut29 11.93£0.43 - 33.65+1.07 ¢/mL N3 F1ueyyadaszA1835 FRAP assay A1 0gluta3 0.52+0.00 - 0.79+0.01

umol Fe?*/g DW waznuinUSunamuednsiuiianuasnndesiugnsnueyyadasenieds DPPH uay FRAP

a a

NRRNIsUUILNIA

YOUANAIY VI IAARSwazmAlUlaEN1591M13 AMENITNEINTEITUYIR U Inerdemalulagsvusnadai el

A o [

waanauasdmsunseilean uivinidy veurumnvinunddusulunsiduluasail

LONE5D19D9

s
a2

n3aun AvLIUNS uazusng Anseqn. (2553). M3AnwgMsiueyyadaszvesmnonlil. 1266-1274. duidle 15 dmney
2565. https://grad.dpu.ac.th/upload/
content/files.

s Usenua, nsnqual qaaew, ineuund W uaza19550 andeu. (2561). HATIMMYTILALIEEYIAINITYIY
seUTuaasUsznauiuednsiukarnisituauyadasslurinendydu. 1nsasnisunndunulvewaznisunmd
Makdien. 16 (aUuiivey 3): 372-379.

v o

Fulles vug, Wwugtyted dannsel, una Wsadn LazsIns Ynisedsen. (2562). Navedasainais1nINAenaIses

43

o
YY)

EU q
lun1siueyyadassuazdudafanssuveneuludueari-azluaa uag wean-ngladiag. wnunwns. 47 (2): 293-
306.
Fuiles vug, allan geens, suned lnnwal Lazsns YnyiIessen. (2564). Usinaasngnuall Lazn1saueuladaseyas

A5ENNANABNATIIOEITIAR. ITATNEATNIZIBULNA. 39 (4): 264-273.
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Effect of Bacillus spp. on growth and quality of wheatgrass
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=~ i £ v

1§ adlinenuiuvafiBoduaiunisadyiulnvesiiv (PGPB) aunsaiiunsndnasoongviiagnszdunsaiyiulavesials
sl PePB Fuduuuimmiddunafiunmuamidasumslituihdusugeudnadld dafuilenageunnuansadnanes
PGPB FwimsAnidenuunaiiiseana Bacillus $1wau 8 lelgianuviimsveaeu lnsuusnisvageuidu 3 dw laun 1) nsuseidu
AaauURvaswuaiiselunisadne indole-3-acetic acid (IAA) azaneveawln wazn3slulasiau 2) Msvndeudninavesiuailiese
AUIBNLAZAINWISIVBANANTIEE way 3) NsvadeunavawuafiselunsduasunissyiulauazAunnuasugaudin
a1d fmenshiuuaiidelagdsnsutudauaisnissadussudand mmedeunuin msudwdalunviuassuuaiiselifinase
ANUIBNLATANLTSeNNEnT 19 wasnisudwdnlunriuassuuafiseneulgnliiinalunisnszdunisaiyiulauas
AN mHarAnRUsouTNad seslsfinunissadunddeuriuassuuaiide Snavilidusoudnadimuendusaziinan
ity usildfnalunafivauniwvessandadugeudnand wednanimeaeuuandiifiuirdnenmlunisdaasunisaigivie
YRIRUBUT AR IANANNSNRUSAUSEAUNTAS IAA Waz Bacillus spp. uslelwian 1w BO7 fdnaninlunisdaasunisiiule
LagAuAMYBIBIFUsouT1NAE agslsAmudndudewinis@nvifufudedumismsiimnganlunisldussloviann

wUATLSELa R U

DA
19 °o v w1

fy; UAUAUERUTIENE ANAIMNIAlATWINTG Aaliilad wuASEduASUNISRSRULAYDINY

o

Aan

Abstract
Wheatgrass juice contains diverse nutrient-rich compounds, particularly chlorophyll, making it valuable as a remedy for
conditions related to hemoglobin deficiency. There has been reported that plant growth promoting bacteria (PGPB) are able to
increase the production of active compounds in plants as well as improve plant growth. Therefore, PGPB may serve as an option
for improving nutritional value of wheatgrass juice. In order to test such ability of PGPB, 8 isolates of Bacillus spp. were selected f
or evaluation, which was divided into 3 parts, which included 1) evaluating their abilities to produce indole-3-acetic acid (IAA),

solubilize phosphate and fix nitrogen 2) testing their effects on germination and seed vigor, and 3) testing their growth and quality
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promoting effects on wheat seedlings, following soaking or soil application. It was found that soaking seeds in bacterial
suspension had no effect on germination rate and seed vigor as well as has no effect on seedling growth and quality of wheatgrass.
However, applying bacterial suspension to soil resulted in improved shoot length and fresh weight though quality of wheatgrass
remained unaffected. It was also notable that bacterial potentiality to improve growth of wheat seedling may be related to the
level of IAA that bacteria could produce. This work suggested that certain Bacillus spp. isolates, such as isolate BO7, had potential
to help improving growth and quality of wheatgrass. However, further research is required in order to develop suitable technique

for the application of these Bacillus spp. to make them more effective in the future.

Keywords; wheatgrass juice; nutritional value; chlorophyll, PGPB

1. UNUI

(%

A % a g = N av Yo a N g4 A ' =
WrAuAugaud1Iad Wunilmnadenilasuanulisugslungudsnguain laeieindauamilaguinisgs Jed
F189°U31 WIANAUaUTIENE Ta51m5ene 9 11nndi 90 vlla o1 lee1ns Aaslsilad nalaa way Imdiueng 9

(83m wazAne, 2555) InganiyagiaganaslsiadannuiinliuinfAusussudnaagsnnadusosas 70 va909AUTENRUNS

v 1

iianue deillassassndanstuilulnaduludindenuns lnoaaslsiasnsedulrsnanivasiamseviminiunuslulnadu

q

Tunnzandlulnaduld (Padalia et al., 2010) usnainilluthAudussutnaddidansiWlndunioui Nanunsadesiu
uz\59 wavdnansivlagangluiuuazidenls (Thammana, 2016) seamauianidasunmsuaraudeslunisuslon

YIAUAUDIUT1IANE YNIALNISHAINIITNSHANAI U DU NIEE LML UTLENTANUINT U LYW NITITWUSALUUNEAY NS

9

Wenldianugnaaenaunisguainuazduasun1siiukanandusaud1iand (a15n uazany, 2555; Kaur et al., 2021)
FauandbiiuinisdanissesnsmnzUgninanifinasenandnuaznauninvessugoudnadld agalsi audinainy
aulalunsuszandlduuaiiiodaasunisasyivlnuesiia w3e plant growth promoting bacteria Wion1snanAuaaY

1818 FuTuIBnTinm anunsavszendldlalunisndnduseudiandluszuudunss Melliseaunisld PGPB vy

a (%

HandauazaiieauaunIudelsaliiuiy wasdsdrgliiivaruisanarminaslduseloviainsinemisiaogiadl
UsgAnBnmanndu (Glick, 2012) wenanANLENIYeY PGPB fildnanuudaiu dafinsmeaud PGPB Ssanansn
nsgfunsaanseongrsTEUstlovimdlaruinislufiols wu sensedunisadsiiuedn walsiiuess Watluesd uas
woulnlwenfuluanserueile (Rahman et al, 2018 ; Efthimiadou et al,, 2020) naeaauanssaLiisUIanaslsiladiu
file Tnedisneeudn Bacillus spp. SinavilidurSsfivsunanaslsiladio T uaznaslsiladsaunfinduld (Ahmed and
Hasnain, 2010) ImEJmmmmmlumiﬂiw’jumiw%mLﬁ‘uimLLazmia%’ﬁamiaaﬂqmﬁuﬁwaa PGPB wiand durudiu
AniaRTanvaIees PGPB 1wy msduaiuanandulsslonivessinomnsdediv uay msduasedt 1AA Geinalunns

1Y < a 1Y 2 o & .
NILAUNITIBNVBAULAA UALNITLIIYVDITIN AABAIUNTAINLIAFVBINY (Glick, 2012)

1%
@

RN RSV REY

@

noUsvasALionadoudnSnaved PGPB ngu Bacillus spp. Aan1stasqiulanagnislinanansu

v

goudmad swdenwannaslsitas JuduaisesngrsfidrfgluiAuduseudad wagdonnumuvesinAudY

1%
°

goudand wadunuimalunisuszgndlduuafiseninanlunisifindsz@niamnisudndusoudiandiiionsaui
soly
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2. Ta9 aunsal wAzIsTN13IY

2.1 MageuAnauTRvasLUAiEY

Tumsisvildmdenuuaiiseluana Bacillus $1uau 8 lelaian ?qu,wﬂlﬁmﬂauiu‘ﬁuﬁﬂ’]iﬁyuv\luﬂﬂmaﬂ@uﬂﬁﬂwﬂﬂﬁi
Wauhegatladsuiewnainnszsvid sunenevasnin Jmindednl uasvhnisasisseudSinamsudn 1AA
vesuuniiSe Tnaidesluemsvageu (1% Peptone, 0.5% NaCl, 0.6% Yeast extract, 0.01% L-tryptophan, pH 7.6
) Wlunan 48 $lus Aeuiteziiilunasounsiindifleviiufisensu Salkowski’s reagent wazUszifiunrandutuves 1AA
AuuaiiendnldlasnisiIsudisuiu 1AA 1nsgru Ingldiaies spectrophotometer (Metertech, SP-8001,Taiwan)
AIUIIAA U 530 nm NAABUNITAZAI8NDANAULBIATS Pikovskaya’s agar (Himedia, India) wazUsziduseau
anuanunsalunsaraeneanalagldadsinisazarenaaiin (Phosphate Solubilization Index : PSI) Fauaguann
HaTmvedurugudnandlaiulaladmsaigiduiugudnandlalail (Oves et al., 2017) uagnT19mdu nifH Tudluy
YoauAiFelay Polymerase Chain Reaction sgasnisuazlnsiuesves Poly et al. (2001)

2.2 myvszfiuanuaunsavasuuaiielunisdadasunissen wazanundussvasuandaana

\deawuaiizelueimis Tryptic Soy Broth (TSB) ﬂ?‘ﬂqm (0.85% Tryptone, 0.15% Soya peptone, 0.25% NaCl,
0.125% K,HPO, thag 0.125% Glucose, pH 7.3) ﬁqquﬁ 30 perwaldea Wunan 18 $alus mntuuSumududuves
wruassuvaiiiedietrdsindodu 2 x 108 CFU/mL Tasniswisufisusuaraugueseadi Taldainiad eg
spectrophotometer fiA3E1IAAL 600 Nm MAABUANNANINTAINNSANESINSIEN warAuLdauswonudatnnand
TnemsuddalunuaiiSefindenlfidunan 20 Falus wasimsuunsyammnedieds between paper nadau 3 41 41
av 100 Wan 1Autoyanueentouudn ¢ uaz 8 Ju ndumy wasAuInaudng) udausnINEaTINYeIn N IRuY
AMLETITINAAUDSEUAA1NION (Abdul-Baki and Anderson, 1973)

2.3 mavsafiuanuaunsavesuuaiizelunsdaaiunisaiyifuln uazamnmussidudusaudiiga

2.3.1 33n1sudiadn urwdn 20 ¢ luuuaiiSefnsendedimsietuiude 2.2 andumzwdelunsniwun 13 x
13 x 5 cm. IngldTanUgnueneninnaufunmesnsdu 1: 1 fiunsiiahde sadeidendeuiing 150 mL n
duazibu vhnismeasses 3 9 Wedugoudnandergasu 7 Yu nsiudeyaminntnaenandugeudnandsonsni
uazdudusou 10 fu iietanrmendu dutdnandy tudhuieiu waevhmstssdiununmeesihduduseudnailae
nsldfuseutngd 10 ¢ Ausariesruth Yausunstndudild arndudniduildiFoansdae 80% acetone 20 win
udrimAinsgandunasineLr3es spectrophotometer finmenIndy 470 645 uay 663 nm Wiemuinnaslsiladlagly
@1N15989 Arnon (1949)

2.3.2 Famssndund wrwdaluidelndenewmsidwiiertuiunisud dedundiasu 3 Tu wlsuuaiuass
wuATiie 2 x 10° CFU/mL Wudeatumsutwdn wdsadunddnandumunssailuraadulaeld3ums 100 mL waz

nsiudeyariufeatunisuduiniiefusautiiadenaasu 7 fu
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2.4 msaszidaya
ATIERANULUTUTIUNWEDR Analysis of variance (ANOVA) vasdaya 8n31n159en duilanuudansswesudin Ay
g1 mtinauan intinduwie dhnlinandensnin ANUVY Lazeaeliilad 91Nt LWSsuWisuARisvedayane

7% Duncan’s New Multiple Range Test (DMRT) s¥AuUAALTD1IU P<0.05 AATIRRaN1INAaesismianslusunsy R

3. Wan133Y

3.1 KANINAFIUAMENUAYDILUATILTY

wuafiSefigndadenulélunimaaeuiionun 8 Telean annsondn 1A 16 7 Telewan uazarareealald 6 Tole
wan uilvuimdladisadntos wazhinuleluandiitu nifd dui3adnenmlunsnssiulasiou willelaian BO7 awnse

HER IAA uaglvianduiinisavaneneanasiian As 14.98 ug/mL wag 1.84 mudIiu (157199 1)

o

15197 1 wan1sesavdeuAuantalunisudn IAA azatenealn wagn15n53an1588Y nifd e Taanuansalunisesdulasiaures

wuAfilsy Bacillus spp. 37w 8 lolwian

IAA conc .
isolate PSI nifH
(Mg/mL)
BO1 0.00 1.08 -
B02 0.79 1.00 -
B0O3 2.76 1.06 -
BO4 231 1.10 -
BO5 0.78 1.04 -
BO6 2.19 1.20 -
BO7 14.98 1.84 -
B0O8 3.05 1.00 -

anewn: viangds liwudu nifd

3.2 NavaduAfelunN19duEa5uN1599N BAZAULTILITIVDUAATNIEE
WaRTMIENANNIUNSUILUATISY Bacillus spp. 919 8 leleian waviwdndadanniunisuglutingu divesidusninu
390 4A AMULTILTIVRIRUNALULANANIAUNIERR TUNISNAFBUNIADIASI (IS99 2)

3.3 mMsussiiuauansavasuuaiFelun1sdaaiun1sasyaule uazaun nYaAuAusaut1Iaa

a 1

mMsnageuMmeIsnIsutuannsudnindadlusuiuassuuafiseneulgn fnasenuendu wasnandnionyni

H &

V99AUsIUT MG agsltdAynvana uwalulinadetninaauaziininuiiresnueaut1iend agelsnniy wiiinis

wiwdatulelaian BO7 fnavinlviduseudmanalinnuendugeian wiliwandeanduseuildanwdaiiniunisuglui
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wueriuiunsudluleluan 807 Wnandnseniafigeninnisudluleluandu o uilinaliwandrsainnisududnly

[ v
° ¥ '

1 (137197 3) Tudhunavesmsududarenunmyesiduiugeutngad wuin msududaluiuaiiGefunneeiu ua
FlFUsInanaslsiladd uarUsinanaslsiladsaluidususeudnea fanuuansnstuseeiifodfymeadn wildd
HaforY wazUSunuaaslsiadievesiaudusoudand Tnonsudluloluian B4, BO5, BO6 uag BO7 ilnavinls
thauuseutnandivsinaeaslsiiadtiutunnniinisudluih Andudesas 10.76, 12.76, 7.59 waz 10.40 auddy
witladfiedfyn1eada (3197t 4) Tudruveslsnaeaslsiladsiulinalulufianaientuaaslsiladd Tnonsuslulely
Lam BO4, BO5, BO6 way BO7 ddwalvifusaudnaraiusunanaslsiadsiu dadusnnninnisudlui Andudesas 8.04,

o

2.90, 6.06 taz 7.72 amanu welididudAgniseda (a5199 4)

PITNT 2 HaveINsLYAnluLuATSY Bacillus spp. fan159en kagANULIWTwaRLEnTIENE

experiment1 experiment 2
treatment

%germination vigor index %germination vigor index
BO1 86.00 + 4.97 1454.46 + 100.37 99.00 + 0.00 2153.25 + 37.81
B02 81.33 + 3.86 1623.68 + 120.51 98.67 + 0.94 2303.94 + 68.31
B03 T77.67 +4.50 1609.84 + 262.82 99.00 + 0.00 2315.28 + 78.38
BO4 81.67 +2.49 1714.75 + 292.74 98.67 + 0.94 2389.14 + 80.01
BO5 80.33 + 6.94 1638.22 + 210.82 97.00 + 0.82 2091.13 + 88.07
B06 81.00 + 4.97 852.94 + 67.45 99.00 + 0.82 2516.22 + 21.10
BO7 86.67 + 4.92 2013.92 + 202.53 98.33 + 1.70 2332 .61 + 113.27
BO8 78.33 + 8.18 1716.96 + 393.66 97.67 + 1.89 2412 41 + 253.27
control 92.33 + 3.09 2165.95 + 149.77 98.33 + 1.70 2265 .12 + 185.52
f-test ns ns ns ns

e deyanandluguvesanade £ sd, ns lnuanuuandmeadia = p < 0.05 Anedeniiudieiidnusideriulupeduilieiu

laifiauunnaneiuniseda Wewseuifisusaeds DMRT p < 0.05

nsnadeuRIEIEmITaRuseunsIalILaRsLUATiSelinaReA e Y uaztvinanvesiuseud1iad agnedl
Hodnynsadn usldfinasotminuis wasnandadensnivesiuseutand odlsfinu wuediSennleluan snifu
BO1 dwalidugdeudnanaiianuenminniinmssadie ededifoddamiadn Tnssunddnaailssuleleaan Bo3
fafiennuendugeiian Sanueduiifisdudesa 5.93 WeaiSeuisuiufudeudmmaiisndei (s 5) Tusu
voahuiin leloian B4 uay BO5 vilsiduseutnanaithwminaniutugsiian Andufesas 18.75 uag 17.50 nudiu
dowssuifleuiususeudnandfisadaeth (maed 5) ludunavesmssannusssuuaiiGeronmunmeasidususeu
a3 wuih mssanuaesuuATiSefiuansnefu SuavhliuTinuesslsiadluthdusugeudiand Sanuunnsieiu
pgelitadAyn1ada wililinasonnuvinu lnensasisuriuasewuailisennlolsian enviu BO1 uay BOS fnavilv

fupautEANUSI s lsTadiLTLLA lwansesiunsEdfilaSsuiguiunsIndus o Ut AR 18U (IN5197 6)
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M5197 3 wavesnsuYAndaEluwuAiSe Bacillus spp. Awananeiu ( leleianB01-B088) Aenisiasyivlnvesiuseud1iaa

shoot length shoot fresh weight shoot dry weight weight/tray
treatment

10 plants cm 10 plants (g) 10 plants (g) 10 plants (g)
BO1 12.50 + 0.17d 0.93 £ 0.02 0.12 £ 0.00 34.20 + 2.32c
B02 12.81 + 0.42cd 0.97 = 0.05 0.12 £ 0.00 34.32 + 1.53c
B0O3 12.83 + 0.30cd 0.97 £ 0.07 0.12 £ 0.01 34.22 + 0.65c
BO4 13.81 + 0.28ab 1.08 + 0.06 0.13+£0.01 37.25 + 0.7db
BO5 13.43 + 0.40abc 1.07 + 0.08 0.13 +£0.01 36.69 + 0.49bc
B0O6 13.66 + 0.46ab 1.05 + 0.05 0.13 + 0.00 39.27 + 0.78ab
BO7 13.87 + 0.29a 1.05 £ 0.06 0.13 + 0.00 40.93 + 2.19a
B0O8 13.06 + 0.42bcd 0.99 + 0.07 0.13 £ 0.01 3752 £ 2.51b
control 13.85 £ 0.78ab 1.13 + 0.07 0.14 £ 0.01 41.51 + 0.93a
CV% 3.17 a1a
f-test *x ns ns o

e UayaunansluguresAnade = sd, ns**, = ** LinuAuLANAImEiap < 0.05 uANA1IAUNIEaA p = 0.01 wag 0.001

o w I ad doe v v w o o W U A W = | aa A ~ S Y an
AU, V’Y]LaaEJ‘Wﬂr]ﬂUW’JSJGYJ@ﬂwﬁLﬂU’Jﬂquﬂ@aﬂuLﬂﬂ’Jﬂu lmuﬂﬂmLMﬂmﬁﬂuWNﬁam WiaUaumeun8s DMRT p < 0.05

13197 4 naveansuwandaandtusunaiiise Bacillus spp. Aiwansineiu (lolean B01-8088) AoamnmvasnAwsiugoudIand

chlorophyll content

treatment total soluble solids °Bx

chlorophyll a chlorophyll b total chlorophyll
BO1 6.87 £ 0.24 562.69 + 29.41 423.86 + 122.52bc 986.26 + 157.27 bc
B0O2 7.07 +£0.21 524.82 + 15.13 322.38 + 68.31c 846.97 + 85.86C
BO3 6.67 £0.12 585.13 + 3.65 485.89 + 98.24ab 1070.71 + 101.53 ab
BO4 6.97 + 0.26 61554 + 7.53 586.33 + 27.86a 1201.49 + 36.42a
BO5 6.73 +0.12 547.71 + 105.28 59691 + 9.27a 1144.26 + 132.6 ab
BO6 6.73 +0.29 610.22 + 10.84 569.54 + 65.04a 1179.40 + 77.13a
BO7 6.67 + 0.09 613.79 + 12.66 584.44 + 60.91a 1197.85 + 75.72a
BO8 6.77 +0.21 603.58 + 14.57 492.49 + 43.08ab 1095.74 + 44.02ab
control 6.47 + 0.34 582.99 + 23.71 529.38 + 59.68ab 1112.03 + 88.68 ab
V% 13.64 8.78
f-test ns ns ** il

mnewme UoyauansluguvresAnaie + sd, ns,*, = ¥ ldnuauuand1an19aiifip < 0.05 unnd19iun1eEda p = 0.01 uay 0.001

v v Y

o w ] a oo a 1Y) v ¢ 1Y) 1 v aa A = = Y aa
AUAINY, Anadefinmiumemsnusifganulureduiieiu ladauuanaieiunieda Wellseufisusme?s DMRT p < 0.05
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M99 5 WaTeINTIRAUERUTNEdM B UATIREBacillus spp ANy Teleian 8B01-B08 fon1siasyiAulnvssiusoutand

shoot length shoot fresh weight shoot dry weight weight/tray
treatment

10 plants cm 10 plants g 10 plants g 10 plants ¢
BO1 11.33 + 0.52de 0.85 + 0.07abc 0.10 £ 0.01 31.31 £4.28
B02 11.94 + 0.06cd 0.83 + 0.07bc 0.10 £ 0.01 37.08 £ 0.99
B0O3 12.87 + 0.53a 0.89 + 0.06abc 0.11 £0.01 38.67 £ 0.71
BO4 12.80 + 0.03ab 0.95 + 0.02a 0.12 £ 0.00 37.21 + 1.80
BO5 12.51 + 0.50abc 0.94 + 0.07a 0.12 £ 0.01 35.82 £+ 2.10
B0O6 12.18 + 0.69abc 0.89 + 0.08abc 0.11 £0.01 37.96 + 1.64
BO7 11.90 + 0.14cd 0.91 + 0.02ab 0.11 £ 0.00 37.88 + 0.36
B0O8 12.15 + 0.04bc 0.91 + 0.03ab 0.11 £ 0.00 36.27 + 2.47
control 11.17 + 0.05e 0.80 + 0.02¢ 0.10 £ 0.00 37.54 + 0.62
V% 3.15 6.28
f-test xxx * ns ns

e UayaunansluguresAnade = sd, ns**, = ** LinuAuLANAImEiap < 0.05 uANA1IAUNIEaA p = 0.01 wag 0.001

o w I ad doe v v w o o W U A W = | aa A ~ S Y an
AU, V’Y]LaaEJ‘Wﬂr]ﬂUW’JSJGYJ@ﬂwﬁLﬂU’Jﬂquﬂ@aﬂuLﬂﬂ’Jﬂu lmuﬂﬂmLMﬂmﬁﬂuWNﬁam WiaUaumeun8s DMRT p < 0.05

AT 6 HAVRINTIARUBEUTIAAMIBRUATISE Bacillus spp. Tuans1aiu lolean 8B01-B08 soAmN MBI IAURUEUTIA1E

chlorophyll content

treatment total soluble solids®Bx

chlorophyll a chlorophyll b total chlorophyll
BO1 6.97 £ 0.21 587.04 + 15.24b 315.61 + 30.88b 902.42 + 44.02b
B0O2 6.93 + 0.39 627.12 + 12.76a 681.91 + 123.62a 1308.62 + 135.16a
BO3 6.57 £ 0.19 614.11 + 17.82a 580.96 + 66.31a 1194.71 + 82.40a
BO4 6.57 + 0.05 629.06 + 11.26a 583.34 + 100.23a 1212.03 + 90.23a
BO5 6.63 + 0.05 589.18 + 12.86b 408.45 + 43.17b 997.34 + 54.13b
BO6 6.70 + 0.08 634.61 + 10.25a 597.51 + 31.34a 1231.74 + 25.54a
BO7 6.77 + 0.09 625.25 + 15.46a 589.56 + 132.76a 1214.44 + 147.42a
BO8 6.87 + 0.17 632.03 + 4.10a 680.83 + 95.03a 1312.45 + 96.63a
control 6.30 + 0.28 627.81 + 3.31a 720.95 + 41.14a 1348.32 + 43.90a
V% 2.00 14.46 7.49
ftest ns *xx *xx xx

e deyauansluguvresanady £ sd, ns**, = ** linuanuuanameadifp < 0.05 unnd1aiunieadia p = 0.01 wag 0.001

v v Y

o w ] a oo a 1Y) v ¢ 1Y) 1 v aa A = = Y aa
AUAINY, Anadefinmiumemsnusifganulureduiieiu ladauuanaieiunieda Wellseufisusme?s DMRT p < 0.05
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4. 3130lnan1539e

Bacillus spp. WunguuuaiiFeifinmsldiiensduaiunmaaiqdulavesivegianinens iesaniissansnmly
nsuasnualiussleminnsnemns msnsefunsatiuinvesiidluanmunfuaranimeadon aufnisnsedu
AUATUN UG D LT ALALLUAI AN UNY %‘:QLflumamammmmmﬁwmﬂwm&Jsuaat,wﬂﬁl,%'&majuﬁ (Radhakrishnan et al.,
2017) Tun1sdneluadei I8vin1snsavaey Bacillus spp. $1uau 8 lelaanuasnui fnauandRlunsdansedt 1AA Tu
seuiuansneiu Tnsunslelsianliannsodunszsi 1A 16 waglelaaniingn 1A Isniigadeloluan Bo7 dudulels
anfiansnsnaraeeaialigsiianiuiu egslsimulanudu nift Fsdsiamuannsalunseiulanaulunnleluan
dlenadoumnzadad e unsutluwriuase Bacillus spp. 1 8 lelwan firmandudi 2x10° CFU/mL Wunan
20 Falaa nudn ledfinaserusenuarisiinuuduswodined naloafumszsreznatiunisu wazaududy
YosuvIuaRsLUATISefinasanIusenveLLdnfisusarslauansstueenly fanisAnwives Starovic et al. (2013) 7
wumsudiudn marshmallow Tu Bacillus sp. anansaifiuanusenldgeiigaloldmndudu 1x10* CFU/mL iuna
24 Falug wivnug 2 Falus lidnegldanududule ldfinareninusen venaniinsAneinisudiudedrily Bacillus
spp. ALEdY 1x107 CFU/mL e 2 $alus vilddadanuudwswenudndfiatuts 108.70% (Rajer et al, 2022)
sehunalunsutuazanudaduresuafiBeildlunsaseuiioneldmnzaiuagadnad vlvlidiung

feveuaiefuiontesueraiinudenisiasyivlavestuseudiudariunsutluuniuassuuafiFenauins
Ugn dlvinasronsiiulavesiuseudnad sedumnaumnu wazUSinaunaslsilad Tussduiliuandasetiosnitnisus
wialuih eilduegivlelean Ingloluan BO7 uansdnnmgeiigalunisduaiunisaiagivlnvesndidnadluiu
ALEMIRULasNARARRER way Aunisduasunsnanaaslsilasluidudugeutniand sdaslsinunisliuuniise
Ine3Bnssnduseudnandeny 3 fu fnasonsasyidulavesiuseudnandfdaaunitnisududn TnouuadiSenansle
Toaninarilsifuseutmanaiienueuessiminansuganiduildlésuwafide uwinssndugoudnaddeuiuans
wuafiSe ldfinavhlinunmusniduduseudnandnluduarmu wasUnunaslsil adunndnsninnissaiiund
navpskuARiSeiiidenniulnveuseudnaariunnmeiul uandliifiuicedoitenaiinasedsyavsamluntsduasa
nssgiulavesiivreswuafiseld dawenandaduanududusazszoznalunisutuds vlauaramuaunsaves
Bacillus spp. lun1suananseng 4 fuansnaiu ensfinadeuszansalunisanasunisiadasivlnvesuadiield luns
390il leloaniidnnsuan 1AA wazarareneamalags 1wy BO7 dnalunsduaSumsasyiulnvesiugoudiadlannii
Toleiandu o Feaenadasiusenuannisnageulutuldduansinislasuleleanves Bacillus findn IAA TéUTum
gsniilnalunisnszdunisiadaudulaifaaundt (Ahmed and Hasnain, 2010) lunsmaasaiferfudamuiuuaiiise
Bacillus inan 1AA IégadanunsanseduliifunSsndnaaslsiladie was O ldnnnindudu Fsmsfinsmaaeuludnma

laununsiintuvesnaslsilaa o1aazidunaniainuunu 1IAA 9 Bacillus spp. Nldnaaeundnlalugnmiivageu J

e

Usaliiesmeiiazyilidnadinsidvladusinivindy (Junalilidifianisnssdunisduasizinaslsilad viadl
U3unas 1AA nnzanlunisnsgiunisnevaussluiivuiazyiindauuwanediaiu (Glick, 2012) nslasu 1AA Tuusunai

guiulvenaiinalunsaudennusenuaznisasaivlnvesiivls InedsenuiuaiSeiings 1AA Tudunanniitg

70
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a a

gudanissenvesiudnaningiu lesin 1A pnuuaiiisenafiufduiusiuivuesadu uay lelaladu dady
gosluufiAeatosiunszuiunissen dmasuniunssenveaudnld (Tabatabaei et al., 2016)

Snuiladladefifinaresefunisnevauewesinande nmeaeu Tnenssadusausiouvivassuuafiselinad
AnTnisutiwde sgalsAnunisiiuuaiidounfivenrildedsnisdu q Ssenveglinaiinninld wu nsudsinlu
wuAiSe uardaruuyiassuvafienslulituanesiue’ dwalinandn maadyiuln uasUSinuasoIvsvesanTe
\woIfiuAy (Esiken et al., 2010) WuRenfunslLuATISemsly wagymeRuLndalng dwalunisifivaaadndalnauay

Usunaumaslsiladluludilnale (Efthimiadou et al., 2020)

5. d3U

sAfedldvhmsdnmdneamusauuaiiFeluana Bacillus $1um 8 lelean Tunsnszdumaiasydulauasdaesa
nsaf1sansoongrsisinuamslavuinisludugeutnaa lnsusazloluaniinnuaiusalunisadna 1AA uas azane
oawlnldluszduiunndnaiu udliwudu nifs lunnlelaan winanismsageuauaunsanaeifluiesfiinisosd
AUmaINanY wiliagvieutianuaninsalunisdaasunusentarauauLlwusvenNinvetuailise ag1alsh
pauafiieusleluaniauannsalunsnszdunsisiapivlnvesiugoutmald lnsanzegisdslunsmaaoulss
wuafiGelasnssadundrinand Alsmaiidaauninmsudsudanouugn uwinsldunuaiiGeinateeseuuunaslsilad
uay ATIVIUTeNthAuFuSaut A nuuaiidea 8 loluian wut lolwian BO7 Bewdn 1AA I¢geiian uasdien Pl
figsiian Saruausalumsduasunsiulnvesiusoutnadlifluiaeiing feliannsnesuielfuidninduna
wnAuandidind1vemuaiisevseld Mmmegeulasnsnszdunsasne IAA veswuaiiSeneuldvinismagey viely
supernatant #ildlun1suiviesadeadnand wielduuafiSesiasne 1Aa Idnnndn enaieliaunsaesueaudusiug
veaUTual IAA funisiiiulauaznisassanseengnivestiandld fafuniseeimuiuuniie Bacillus wandiield
Usglovidsdndudosdinsfnuidiuiy velufusinvesuuaiides BnsliuuaiiSesofiofvazay uazdnmdiui
wanzaudnsudandlunisiavdnasunisaiydulnuaznisadisaisosngni vesiivld aaonaudesriied sy

Uaannglun1suslaa

AnRnssuUsTAA

NATsidudrunisedasansiaukasnanidsaureslsewmaiiasassunleuny Thailand 4.0 wazlAsinisnIs
] a a a Ql'd [ U 6§ a d’lj d' dy 1 6 =% -y v
msmmmwmﬂmaﬁamaaﬁ;aumEﬂumumm’mauwuﬁﬂmwuunﬂiuwumﬂ'm/\lm\lvihsuaqquaﬂﬂmmiwmmmEJ
goslasoullonmnannszsvis sunenesaziin Saniadeddn faduayusudssnalasdineu nus. s¥a nus-
60-001



91581539 SYYY ARy wazayulng ISSN 2985-0177 (Online)

@UUTN 2 HauUNIIAY - SUINAY 2566)

LONA1981989

ansm Yuudl , Aanfu funsyms wazmggaun fiyad) 2555 (Msitaunianmenisliusslomianmndugeudnad 1u
funundvinsngueaudidediniamilanouvusazainmionauas Useinl 2555 Aivalan. nsun1sina
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AN TNVDINAANUN VI INNAURBNANIITINUTOLENY (Tagetes erecta L.) HEALNY
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Product quality of tea fromn American marigold (Tagetes erecta L.) flower petals

mixed with flavor herbs
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UNANED

v
av dAao s A

n53dedfiTngussasdiafnuivliauazUsnuvesiivayulnsusssanasnfuiiinadonunmvesdndnsignainndunen

1 a a

A1ses neandndariuaslinsizinunmedndueian lun anudy a, USuanteqdunidnmun Baduaze uazimeen

Q
£

AN ARSI lawn A1d L*, a* uwag b¥, pH USunaesudaisnuniiazansn Sauviamadeunn s ulssamdudsa

WedAndanansyivunzan nulnanduginainniunenanisesrauduasiivayulnsudiniu 3 e loun Tune nenued was

AaNNMATY tnedAuTUIENINg 9.29-9.87% HA1 aw 581NN 0.52-0.56 LaqAuvsevimunaiusunm 396-1,117 CFU/g Basuays

N1

U3 3.3-7.0 CFU/g lovsynuindand L* wioanuaindlutie 58.29-60.53 md -a* vivedidenlugie -5.92 8 -6.50

74
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ANd b* viedwaedluYe 26.84-30.17 &A1 pH lutag 5.05-5.13 drudsinuvesdsimuaiiavaretn dawindu 0 waziileth

v
° v

W made AN MMIUYsEandudanud Svesdimainndunenaiiesranduagluing uagt1ynNnauaenA1ISeIHES
JawaraennraruldnzuuuiniigauazunnasegadidedAnyiudivanndunenaiisewandawagnonizd (P<0.05) dundu
waysavIAvemngns liunndviuegedideddgmeada (P>0.05) nseeususinvesiyannaunenaiiemanduazlumedl

AzLLINNTIAR (P<0.05) gRsvfivigaulsznausie NauAaNA1ILTes 39 warluimeglud3unn 96.77, 1.94 uay 1.29% aua1fu

ANEATY; ABNANITEY AENNVAIU Aanugd U3 luwne

Abstract

This research aimed to study the types of aroma and flavoring herbs that affect the quality of tea products made from
marigold petals. The study involved product development and quality analysis, including measurement of moisture
content, a,, total microorganisms, yeast, and mold. Tea quality was analyzed based on color values (L¥, a*, and b*), pH,
total soluble solids, and sensory evaluation to determine suitable tea formulas. The results showed that tea products
made from marigold petals mixed with ginger and three aroma herbs, namely pandan leaves, jasmine, and rose, had a
moisture content between 9.29-9.87% and a,, between 0.5217-0.5626. The total microorganism count in the tea products
was between 396-1,117 CFU/g, while yeasts and molds were between 3.3-7.0 CFU/g. The L* or lightness of the teas ranged
from 58.29-60.53, -a* or green ranged from -5.92 to -6.50, and b* or yellow ranged from 26.84-30.17. The pH of the teas
ranged from 5.05-5.13, while the total soluble solids (TSS) were 0. Sensory evaluation revealed that the color of tea made
from marigold petpals mixed with ginger and pandan leaves, as well as the tea made from marigold petals mixed with
ginger and rose, had the highest scores and was significantly different from the tea made from marigold petals mixed with
ginger and jasmine (P0.05). However, the tea made from marigold petals mixed with ginger and pandan leaves had the
highest total acceptance score (P<0.05). Therefore, the recommended tea recipe includes marigold petals, ginger, and
pandan leaves in the amounts of 96.77%, 1.94%, and 1.29%, respectively.

Keywords; marigold (Tagetes erecta L.), rose, jasmine, ginger, pandan leaf

1. umin

ATISoIvaEENE LS LwiﬁﬁsmﬂgﬂﬁamaSmam%h"u (American marigold) #38A1L399UONTAU (African marigold)
oglured Asteraceae fidoimunmansie Tagetes erecta L. (Kaplan, 1960) Wulsineniififiududaluingluazeism
1% uardinsvgnegraundvangluvssmaaniou andeadunenlfudaniedfontunuiinelugiuouie Wy i
p130s ¥In130e Wudu renaaiFesiivsslminnn FeldTuaruiisniuuseniumnniu Wesnilansddynguuenln
flad (Xanthophyl) TuuSmnasnnuazanilngfuansgiiu (Lutein) Saduansiusyyadassinuunlundunonaniiies
vhshidestusidanuauaaiiiudunsesenin Jesiuwadvesseuszamandon lnsannisiineyyadasy 39

annsadosiunsiislsedenszanuazlsnsesunimidould (Schalch et al, 2007) uenantiu Mahantesh et al. (2012)
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seeuimenaniFesiivszaninmlumaduasiuoyyadasygs awnsoldvidndnuilsading MAnduiesan
ouyadasy uazdsannsotnlfiduoaulnaiiedesiuniesnulsaldvasin (Manikandan et al, 2016) 1 @13
afnnnennFesdgrslunsdestunaiinlsauzds (Chew et al, 1996) SudsnaiinufAsen autooxidation Tuiead
TasTu (Zhang et al,, 1991) ﬁﬁ’ﬂamwﬂlumiﬁmauyjaéaiz (Martin et al., 1996) fi']'qamwm’]aaﬁums@ams’]mw
(Fullmer and Shao, 2001) LLazﬂanh"umil,ﬁmiimmmmﬁﬁmmm’mmmmﬁuﬁﬁu (Ebrahimi et al., 2016) 1 du
in3ospuiildSumnufsufuegeanirsuneilan vrdauangenseuvesiun (Camellia sinensis) Turuiauiain
UsgimAdu (Kumar and Shruthi, 2014) wagwndsvsnesiudmnayulnsdnsae dslsnnmsthayulnsusiunssuiunis
wUssusenmamnuiavioauuis udahnAusafemaudlutiifeu Yagtugumliaruddytegunimnnty il
Ussinnalivioayulng warsussanilifdunananady [unilldsuanuioniniu (nad gudide, 2021)
\desnmaenlsifiauseulousnnefiazannsavilaalsiduyszdilasunmnnuadiadss madlqunmduuniogud
(naen Funsesa, 2540) nMstheenlinulszuidundadasivnunuevatesia Wy aenaivan (35500 Nalny uazay
, 2560) AENNWANU (3UsT War uazANz, 2017) AenLugauAYsaLingls (Han et al, 2019) Wudu msuslaasnenld
HumadenniseuaiesiuiiogunminglunenliiiosdUsznouuasaninguiaie iflquinisiuoyyadasy uasd
nAuex (N30 ATLIUNS wasusENR Anseans, 2553) uonnbudsinisthiivasulnanaunenlsifleifiasswanves
ARSI WU vluAniinaunenaTeslusnsdIu 1:1 (faen vrande wavdaSensal Fenmau, 2563) NLUIUNTITHEN
Paansnhldiefussduaiidouuivgeannsa e fivayulnsasiunszuaunisiuds udasuuelfidnag
nouusTgEasdmunsutihdoufiensiu (nesnuauems, 2509) fatu §ideTeiuunfniiagiauinansusisnen
aiesnauiivayulng uazdinsizsinaunmudndust TaotndusenaniSemwanfiviiintusdrsunsvansuas dostian
Sussmuiilousesauaznau wagldnandnminanivvdelmiidgaamuaziinruasadofiodunadenvilaveanis

9

TRIGTEY
2. 989 aunsal uazIsn133Y

2.1 MIN3BUYIINNAUADNANISDINENNYEHULNS

iudegsfigludminanauns laun renaniiSesaneiudewsiu (Tagetes erecta L) Aennmatuuazaenuzd a19vi
AnuazeMLdIFadonaNzedLveInduaen dauds 91 gladiarlue Saieruazernuasiuduiurunaidn vh
wislugeuaufou (Tray dryer) figaumgdl 45+5°C auuisudodian ay A1 0.6 Mntudalunsenzneandosielngou
WLUTEIN 10 W (3FUST Yars uazAns, 2017)

2.2 Anwvlinvasiayulnsusasd

ihnduaenaniFes wauiivasulnsiilousiasand 3 wila loun azlad 39 uastn ushsdundunenanaides 1.5 nfu

(96.77%) stofiwasulnsusesa 0.05 N3 (3.23%) 74 3 gns uTsywosrLdanszay udslutiifion 200 mL Yaeh u

5 W17 U1909Y0NKAIMAABUAMAI NN UUTEaNFUNARUULSEE W UANYEU (Ranking test) lagldnaaaunuy
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AsHnKY (semi-trained panelists) 31131 30 AU EBfUATEAUNTIIAYLUL 3 = YoUuINTIdn Ui 1 = Youley

Mgn Andenvlinvesiivayulnsuissaniangay

2.3 fnwusunaasiivayulnsusese

FanaUnNANIS DI 1.5 nSu mauﬁ%guimuﬁqﬁ&immiﬁmLﬁafﬂusﬁa 2.2 TudSunausnaiy 3 s¥au(0.03 NSy, 0.05
N3u wag 0.07 NSU) 53 3 AT UTTITRIY WAITIY] NAADUANATNNIAUUTEAMEIRALUUSENEAUANNYOU ARLEeN
Usinaswesiivayulnsusesaiivaza

2.4 Anwviinvasivayulnsusdiniu

ihndunenaniFewanfivayulwsusssaldriiumsindonainde 2.3 snnauiuiivayulwsiindu nesdleusendu 3

wiln loun Tuwe aennuau renued Tud3una 0.02 n$u 59w 3 gns TeszsiamnIne taun ALTY A1U3Buee AOAC

a a6

(2000) Ysueudndase (a,) eeldiaseainA1usunaudasslue1ms (AQUA LAB 4 TE) USHNauaaqaunsgnianin gas

9

WAZT1 WA nTeinainmu1v laun Ardaaeweieadnd Hunter lab Colorimeter (ColorFlex §u CX 1498) 58Uy

a

)
CIE sneauduan L*, a*, b* lngan L* ivuaa1adadng (Lightness) dA 0-100 Tae L=0 wanedsd@nlaaziinduden

(% |

= = oa 2 | i & &4 o a 3 1 =% v aq
UOY L=100 WN’]EJQQanﬂf\]gaTNLUuaEU'VJ AUAT a* LARIANULUUALAINI DALV IWEJ a* lumn + MNWEJE]MG]Q@J&LLGN

=® o = % =

waz a* e - mnefeingddden a1 b* uansrnududivdomseduntu lae b* ue + munefeingfidmvdes waz b

q

v
.2 aa o a

Judn - nunefiaingldiky, enudunsa-aig (pH) Tneldp3oeTn pH meter wazdSinamesdviomaiiazanelaluih
(total soluble solids: TSS) Ineld Hand Refractometer LLé"mmaaUQmmwwNéf’luﬂssamé’mﬁaimiﬁi’f 9-point hedonic
scale test Tufud ndu savi wazmseeusulaesin fuunszdunslviazuu fe 1= luiveuiign aufis 9-veuuniian
THimaaeunuuisinsudiuou 30 au Aadenvdisvesiivayulnsunauiivnzay

2.5 MIAATidayan1eana

MuHUNMIMARBILUUFuaLysal (completely randomized design: CRD) $1uau 2 91 insrzvidoyalagldlusunsy
d1593U 1leAns1gvinuuUsUsIU (Analysis of Variance) nadoummuani1svesAadsvessumnudy a, pH,

& Y

TSS warUsunauanaaunsgnig Turkey’s test Ladd LSD @1MSUNSNAERUAMNTOULUULIEIaAU (Basker, 1988) uag

q

Turkey’s test @MMSUNIINAFDUANULOULUU Hedonic scale M1AUANLTDIU 95% (P<0.05)

3. WAN15IBUATAAUTIENANTIVY
3.1 vyiinvesivayulwsusssaiiinenaunmnanio
ihndunenaaiFessaufivayulwsusis 3 viia 1w eglad 39 uazdn vevluthfou udmaaeunmnmynadulsyam
SufauuuBssdduarumey Tivammanosasfwnsd 1 nud denanndusennnifesaudldfunsuuumiuvey
IV

d' 3 = = ' ' H = = I ' °
lﬂﬂ‘V]ﬁﬂ (P<0.05) LLGlmsmmﬂﬂaumaﬂm?lﬁaﬂwaumﬂﬂﬂuLLGmGlNﬁ]’lﬂuWWﬂﬂﬂaUﬂE]ﬂmﬁL’iENNaiJSUWaEJNJJUEJm UNN

atid (P>0.05) gnsivisngaulausznaume NauAanNA1ILIed 1.5 NS Haudse 0.05 Ny
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Marigold petals tea mixed with flavored herbs

Score Rank Lemongrass Ginger Galanga
Rank sum 57° 782 45"k
Rank sum average 1.90 2.60 1.50

o U a 9

e AzkuuARUANNYeUTINATS s Rnian AwanAiunuLwIve ety Sanuuandsiuegrdifeddyneadfiiszdunig
s 95%

3.2 AnwSunavesivayulnsudesa

UNFUABNAIATDY 1.5 NTU HANTIUTUATU 3 SeAuAa 0.03, 0.05 waz 0.07 NFU NAABUANNINNINAIUUTEAM
dudatugmaaeudulneiBiesdduiieofnusziuauiiafouvessandusiivunzay Tinanismaassagudsmnaed 2
wuih thannduaenaaiFessauds 0.03 nu VLéf'%’UﬂzLLuuﬂ’nwzjaUMﬂﬁqmwihjLLMﬂﬁhammfﬂmmﬂﬂﬁumﬂmaﬁaq
Kawds 0.07 n3u eensditedndymneadn (P>0.05) dauthwainndunenamideswands 0.05 niu ld¥umiuveutiosiian
anutliiumndnanmimannduaenanideswands 0.07 n¥u Jsfmiengrsniinaudsdeniiande 0.03 niu itethly

7AaRILAINAUNAR S uIFa LU

A15199 2 NanadauNaAuUsEEMALRALUUANSS B P uTasivIndunana1LS s s luUS IR

Score Rank Ginger quantity (gram)

0.03 0.05 0.07
Rank sum 69° 50 ° 61°°
Rank sum average 2.30 1.67 2.03

o

Wneme AzLULEIRUATINTR UTIATd s iniiEnunnssiumuwaueuinefia Sauuaneniussiiedigmeatattssfumuidedty os%

3.3 Anwnviinvesitvayulnsudangy

thndunenn1aiies 1.5 nfu wauds 0.03 n¥u uazfvayulnsiifinduvon 0.02 nfu ldun lume enud uazmen
AU AizsiA1ANTy a, UsunandeqAunidvianun Saduazs Idnanismaaedennsied 3 uasdanemtine
Asziad (L% a*, b¥), pH, TSS lanan1snaasssanisiedl 4 LazNAdaUAMAINNIA Ul TEAa AR alay 9-points

hedonic scale test WHANISNAABDIFINITINA 5
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Product quality of tea Pandan leaf Jasmine Rose

aw"” 0.56+0.01 0.52+ 0.01 0.55+ 0.01
Moisture (%) 9.83+0.09 ® 9.29+0.19 © 9.87+0.02 ®
Total Microbials (CFU/g) ™ 1,11741,219 3964474 77441062
Yeast and Mold 7.0+2.0 3.3+3.2 5.3+4.5
(CFU/g) ™

v o

e Snusdfiniidnfiuanssiumuuiueuineds fianuuanesiuegadidudAymsadafiseduanudediu 95%, ns nuneds lid

AMUUANANAUDE NI T AYNIERRTNTEAUAMUTRNIY 95%

o
A a (9 =S

INNAUABNATISDINANT Ay ulnsuianduns 3 via wudie a, Usunandoqdunidviaun dasduazsn

o w aa

wanenariueg i@ Ayneadia (P>0.05) Anuiuvesinaunenus AlUTINutoaNgn (P<0.05) Aa 9.29% FeaanAdad

]

'
o

fluAn a, NAeudIAeUsEIN 0.52 ANE L¥, a%, pH uaz TSS vastwmnsiiegeliunnedieiu (P>0.05) A1d b* vaaul

a

a aa A a M o w8 =
inaunonuzalamasswniigawsliwnnssiuihandinaslume (P>0.05)

v

A13197 4 AuANTEIHANSTIUITAIINNAURBNATITIHaN AT iAW lnTusianEaY

Tea quality Pandan leaf Jasmine Rose

Color:

L*ns 58.29+2.58 59.29+4.68 60.53+4.81
a*m™ -6.34+0.43 -6.50+0.32 -5.92+0.24
b* 28.67+2.18%° 30.17+0.29° 26.84+0.54°
pH ™ 5.05+0.01 5.11+0.13 5.13+0.04
TSS(°Brix) " 0.0+0.0 0.0+£0.0 0.0+£0.0

N o

e Snusiuidniiunndeiunusuieunineds fanuuanaeiuedns Sluddymeadfnseauanudiodu 95%, ns vuneda lidl

o o aaa o

ANUANANAueNliTyd Ay nsaiaNTs AT 95

NNANIINARRIN ALY sTAaMENTaN U Fveshvansinaulumewazaonnuaiulinzuuuiniigauasianeng

v '
o ¥ & o a o o aa

agadldeddnyduinugasiiunenued (P<0.05) diundunassaviivesnanshiwandeiusgraddoddgynisad
(P>0.05) Msaususiuveshmansiislumednzuuuinniian (P<0.05) Fadengnsuwisndumelune Asiundnsdoueian
naunenanewaNiivayulnsUsznoumeniunenaises 1.5 n3u (96.77%) U 0.03 NS (1.94%) uagluime 0.02 Ny

(1.29%) dnwJugnsprniivfivanzey



o

91581539 SYYY ARy wazayulng ISSN 2985-0177 (Online)

v 9

=

@UUTN 2 HauUNIIAY - SUINAY 2566)
|

15197 5 AUl sEamdudavesinanniunenarisewandauasivayulnsuwiiniu

Flavored herbs

Sensory evaluation

Pandan leaf Jasmine Rose
Color 7.37+0.93° 6.60+1.30° 7.30+1.06 ®
Aroma ™ 6.57+1.52 6.53+1.07 6.77+1.19
Flavor ™ 6.77+1.25 6.89+1.33 6.60+1.45
Overall liking 7.87+0.73° 6.90+1.30° 6.97+1.03 °

a o

e Snusdfiuidnfiuanssiumuuaueuineda danuuandsiuetdidedAgnnadanssdiuanudesdiu 95%

a o ¢ = & = = & | a = ¢
f’]mﬂqwsuENNafﬂﬂm‘”sﬁ']ﬂﬁUﬂaﬂﬂquiaQNaﬂJW%aHUIWiVlﬂamiuﬂ?qusuu‘luLﬂu 10% GNE]Qﬁ[,ul,ﬂiu%mmg’mm’mﬂizﬂ’lﬂ

u

[
o a

gnmun Gaiuazs aglunamuInIgIuNEn S uTiyuyY L399

a

NILNTNEAITITUAY 1389 ¥191NAY druUTuaudeqdun

anh

unfadlliiy 1x104 Talatinasagna 1 NS4 wazsfedtio

See

AUl TINU (UHY.996/2548) NMnuaUIauRaunSe

¥
[ fala 1

1 §eapnnanInUUTUIUANNTY NARAMNITIAT a,,

e

s |a °

A1 10 lalafineda0819 1 NSU dIUAT a, VOIHARAAUTUSU0ue
Tutiae 0.52-0.56 Faganimnuanuiiuraseanfeunazd w1y 10 Wil feaumgdl 80, 90 wax 100°C Tneflen a,,
Uszannd 0.42, 0.40 uag 0.37 MNAU (33UST WaAS uazAmy, 2017) UaAringsuismsiuidinaden a, uNni
3 lesanwansusinidviuisnensevaufeuigumadisniide 40-50°C uagldnanlunisduiiumnennmaiy
(w 10 ui) orsrluthiouudmuiamnmveshwnduaenanZemauduarlune tvndunenmaiiesuauds
uazAeNLzd 1wndunennniFomaniuaznonnraiy Tawdeseuder Jein L* wihfu 58.29-60.53 daflrnaruadng

ganinveenuiuaz TUNdANYNU 56.05 UdllA1 a* Wity -5.92 s -6.50 ¥3eildlyT Bawansaminneniiung Tl

Y

WYINAU 16.47 AS0UFWAT @3UAT b* 111U 28.67-30.17 F9lFMADIURENINUITIABABAUALIUNLAIMINAY 33.20
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Abstract

The research topic is amixed-method research using both qualitative and quantitative aspects. Data collection
was carriedout using participatory action research (PAR) and focus group processes. The opinions of the sample were
gathered from 48 people from different sectors, including researchers, honorary exhibitors, and experts who have
contributed to hemp fiber products, using questionnaires and interviews as research tools. The research results for
Objective 1, promoting value-adding of hemp fiber products through storytelling, found that the Dao Mang Hemp
Community Enterprise in Mae Rim District, Chiang Mai Province, gained knowledge about storytelling to promote local
identity, which is highlighted by writing wax candles with various patterns on hemp cloth that depict the way of life of
the Hmong ethnic group. The logo, which features a seated weaver and the Thai letter "Dao Mang" in white against a navy
blue background, conveys the meaning and origin of the community enterprise. The word "Dao" means cloth in the
Hmong language, while "Mang" means hemp. For Objective 2, promoting creative design, the community enterprise group
received knowledge and a greater understanding of creative design. The three community enterprise groups designed 26
clothing sets and solicited opinions from the sample group on five issues: 1) functionality, 2) beauty, 3) good design
concept 4) responsiveness to the needs of most people, and 5) reasonable price. It was found that the overall level was
high, with all issues receiving high ratings. For Objective 3, promoting digital marketing, the hemp fiber product community
enterprises have entered the SMEs-OTOP FINVER platform, a public marketing system for small groups, after previously
using only Facebook Pages. The platform's concept is "Tens thousands of people share, millions of people see, hundred
thousand people buy by Thai people for Thai people" in the digital age of online marketing. After hemp products were
developed to add value through storytelling, creative design, and digital marketing, sales increased by at least 10-209%,
despite experiencing the COVID-19 situation during the vears 2021-2022. Factors contributing to the success of the hemp
fiber community enterprise group in Chiang Mai Province include working in the form of civil society, which is cooperation
between the public sector, the private sector, and the public sector, and public relations that use pictures, news, and
video clips through various online media. As a result, the products are widely known both domestically and internationally.

Keywords; Community Enterprise Group, Hemp Product, Storytelling, Creative Design, Digital Marketing
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Abstract

The aim of this research was to examine the impact of supplementing the diet with golden shower on egg productive
performance. Sixty Hybrid breed laying hens, aged 40 weeks, were allocated to 4 treatments, each comprising 3 replicates
of 5 laying hens. Each group was assigned a randomly selected experimental diet supplemented with golden shower at
levels of 0, 5, 10, and 15 g/ke, respectively, for a duration of 8 weeks. Egg-productive performance, encompassing factors
such as body weight, feed intake, feed conversion ratio, and hen-day production were monitored throughout the
experimental period. Results showed that all productive parameters were not significantly different (P>0.05). However,
introducing golden shower into laying hen diets did not adversely affect the health and survival rate of the hens.

Keywords; golden shower, egg, egg productive performance

1. Introduction

Eges are widely acknowledged for their considerable nutritional value, serving as a low-calorie yet nutrient-
dense food choice, rich in selenium and vitamin D (Réhault-Godbert et al., 2019; Zhang et al., 2000). They provide
an excellent source of high-quality protein, essential fatty acids, phospholipids, sphingomyelin, lutein, zeaxanthin,
various bioactive components, antioxidants, and choline (Zdrojewicz et al., 2016; Sanlier et al., 2021) Additionally,
eggs are cost-effective and versatile, suitable for preparation in a variety of foods, desserts, and beverages
(Fredriksson et al., 2006). Due to these attributes, consumers show a preference for egg consumption, leading to
a rapid expansion in egg production. Consequently, commercial egg production continually evolves to enhance

production efficiency and quality to meet consumer preferences for freshness, cleanliness, size, and nutritional
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content. Various factors influence efficient commercial egg production, with laying hen diet representing a
significant factor impacting productivity in chicken egg production. Presently, the ege production sector plays a
crucial role in formulating diets for laying hens. Many feed formulas include synthetic additives to stimulate
growth, increase food intake, and improve productivity. Nevertheless, the incorporation of these synthetic
components may have repercussions on the health of laying hens and could result in the presence of harmful
residues for consumers. Hence, opting for supplements in laying hen diet derived from natural sources can be a
viable alternative, avoiding potential adverse effects (El-Sabrout et al., 2022; Ratananikom et al., 2019).

Cassia fistula L., a member of the Fabaceae family, is commonly found in tropical regions, and in Thailand, it
is known as the golden shower. This medium-sized perennial tree typically blossoms from February to May,
displaying hanging clusters of numerous yellow-petaled flowers. Besides its ornamental significance, it is cultivated
for its nutritional and biological attributes. According to the study from Ratananikom et al. (2021), the golden
shower boasts a high carotenoid content, with B-carotene as a prominent carotenoid pigment. The study also
highlighted its robust antioxidant properties against 2,2 - diphenyl-1 - picrylhydrazyl (DPPH) and 2,2 '-azino-bis (3 -
ethylbenzothiazoline-6 - sulfonic acid) (ABTS) radicals, indicating potential inhibition of oxidative mechanisms
(Ratananikom rt al., 2021). In Thailand, during the Songkran festival, substantial amounts of blossoming golden
shower are intentionally employed in ceremonies and subsequently disposed of as waste. The repurposing of
this waste as a source of feed additives for laying hen diets aims to enhance egg productivity while aligning with
sustainable living practices is challenging. Consequently, this study seeks to evaluate how supplementing laying

hen diets with golden shower impacts egg productivity.

2. Material and Methods

2.1 Sample collection

Petals of the golden shower were gathered at Kalasin University in the Mueang District of Kalasin Province,
Thailand. Subsequently, they underwent drying in a hot air oven at 60°C for a duration of 24 hours before being
finely ground into powder. The resulting dried golden shower powder was then securely stored in an airtight bag
for subsequent analysis (Ratananikom et al., 2023).

2.2 Anumal study

Approval for all animal-related experiments was obtained from the Institutional Laboratory Animal Care and
Use Committee of Kalasin University (Ethics Approval Number: KSU-AE-004/2566). Sixty Hybrid breed laying hens,

40 weeks old, were allocated into 4 treatments, with each treatment consisting of 3 replicates, each containing 5
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laying hens. Each group was assigned a random experimental diet supplemented with golden shower for an
8-week duration.

Treatment 1: Control diet

Treatment 2: Control diet with golden shower supplementation at 5 g/kg

Treatment 3: Control diet with golden shower supplementation at 10 g/kg

Treatment 4: Control diet with golden shower supplementation at 15 g/kg

In the process of dietary formulation, the control group adhered to a maize-soybean diet outlined in Table

1, following the guidelines presented by SkFivan et al. (2015).

Table 1 Ingredient composition of the basal diet!

Ingredients Amount (g/100 g diet)
Fish meal 10

Corn 35

Soybean meal 15

Broken rice 15

Rice bran 15

Limestone 2

Shells 7

Premix? 0.5

Salt 0.5

! The ingredient composition of the basal diet was was obtained and presented in the study from Ratananikom et al. (2023).
2 Concentrate mixture including (per kg of diet): vitamin A 32000 IU; vitamin D3 6400 mg; vitamin E 8 mg; vitamin K3 3 mg; vitamin B1 4 mg; vitamin B2 8
mg; vitamin B6 4 mg; vitamin B12 0.02 mg; nicotinamide 16 mg; pantothenic acid 4 mg; choline 400 mg; folic acid 0.4 mg; manganese 68.8 mg; iron 140

mg; cobalt 0.4 mg; copper 4 mg; zing 40 mg; methionine 80 mg

Table 2 displays the proximate analysis of both the control diet and the experimental diets utilized in this
study. The findings indicate that incorporating golden shower supplements into the experimental diets at levels
of 5, 10, and 15 g/kg did not result in differences in the percentages of dry matter, ash, crude fiber, crude lipid,

crude protein, and nitrogen-free extract (P>0.05).
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All laying hen treatments were housed in cages in open-housing system and were fed twice a day at 110 ¢
And fully provided clean water as well as 16-hours constant light were maintained, according to method described
by Lokaewmanee et al. (2009) [11]. Various productive performance parameters, including body weight, feed
intake, feed conversion ratio (FCR), hen-day production, and livability, were monitored throughout the

experimental period.

2.3 Statistical analysis

The experimental design was completely randomized design (CRD). Data with a normal distribution were

analyzed using one-way analysis of variance (ANOVA), followed by least significant difference (LSD) with a

significance level of Ol = 0.05

Table 2 Nutrition values of experimental diet

Level of golden shower supplementation in diets (g/kg)

Nutrition values (%)

0 5 10 15
Dry matter 90.27+0.60 90.13+0.72 90.36+0.32 90.17+0.66
Ash 9.72+0.04 9.08+0.08 9.59+0.61 9.84+0.53
Crude fiber 3.11+0.11 4.38+0.09 4.41+0.25 3.62+0.36
Crude fat 2.04+0.20 2.54+0.06 2.35+0.02 2.45+0.07
Crude protein 17.15+£0.58 17.18+0.01 17.18+0.01 17.17+0.01
Nitrogen free extract? 58.24+0.20 56.94+0.09 57.83+0.08 57.09+0.02

! The nutrition values of experimental diet was obtained and presented in the study from Ratananikom et al. (2023).

? Nitrogen free extract (% = 100 - (% Moisture + % ash + % crude fiber + % crude fat + % protein)

3. Results and Discussion
3.1 Effect of golden shower supplementation on productive performances

Table 3 illustrates the impact of golden shower supplementation on productive outcomes. It distinctly
indicates that feed intake, hen-day production, FCR, and egg mass did not exhibit significant differences among
the treatments (P>0.05). Furthermore, the inclusion of golden shower in laying hen diets did not yield any adverse

effects, as 100% livability was observed across all treatments.
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Table 3 Effect of golden shower supplementation on productive performances

Level of golden shower supplementation in diets (g/kg)

Productive performances

0 5 10 15
Feed intake (g/chicken/day) 90.91+0.50 90.97+0.81 90.88+0.34 90.89+0.27
Hen-day production (%) 90.85+0.21 90.39+0.34 90.52+0.18 90.12+0.35
FCR (g/kg of egg) 1.89+0.02 1.760.07 1.91+0.05 1.81+0.04
Egg mass (g) 52.68+0.30 53.19+0.42 52.89+0.32 52.91+0.27
Livability (%) 100 100 100 100

Proximate compositions of control diet and the experimental diets with golden shower supplementation at 5,
10 and 15 g/kg were not different. These diet formulas shared common conventional structure as approximately
17.5 % crude protein, which commonly used by feed producers and enough for growth (Skfivan et al., 2015;
Lokaewmanee et al., 2009). In addition, other nutritive values such as crude fiber, crude fat, ash, nitrogen free
extract, and dry matter were not significantly different among the experimental groups. As a result, there was no
difference (P>0.05) in feed intake, hen-day production, FCR, egg mass, and livability. In other word, golden shower
supplementation had no influence on egg production and did not interfere the mortality rate among the
experimental groups (P<0.05). This outcome aligns with numerous prior studies indicating that pigment
supplementation is not linked to alterations in the productive performance of laying hens, as demonstrated by
Lokaewmanee et al. (2011). Their study found that adding marigold extract in laying hen diet at 10, 20, 30 and 40
me/kg had no significant effects on feed consumption, body weight, hen-day production, and egg mass. SkFivan
et al. (2015) also found that using marigold flower extract in laying hen diets at 150, 250, and 350 mg/kg did not
influence on feed intake and FCR. Similar conclusion was also found by Lu et al. (2013), indicating that combining
marigold petals into laying hen diet at 40 g/kg did not change any egg-productive performance.

Nonetheless, the study from Ratananikom et al. (2023) showed that introducing golden shower into laying hen
diets, particularly through supplementation at 15 g/kg of feed, could significantly intensify the color of the yolk.
The redness score (a*) of the yolk in the experimental group fed with golden shower at 15 g/kg was notably higher
than that of the control group (10.05+0.44 compared to 6.79+0.94, respectively) (P<0.01), leading to an increased
accumulation of carotenoids in the yolk (31.86+2.19 ug/g of yolk dry weight). Furthermore, the enhancement in
yolk color intensity due to golden shower supplementation positively influences consumer acceptance scores for

yolk color, particularly at the 15 g/kg supplementation level. Hence, golden shower petals can serve as a valuable

natural colorant for laying hen diet (Ratananikom et al., 2023).
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4. Conclusion

In conclusion, the inclusion of golden shower petals in laying hen diets does not influence alterations in egg
productive performance, encompassing factors such as body weight, feed intake, feed conversion ratio, and hen-
day production. Moreover, introducing golden shower into laying hen diets does not adversely affect the health

and survival rate of the hens.
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