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The Development of Mix-Germinated Legumes Drink*

Ni-orn Chumsri **, Supphasit Aroonrungsawasdi **, Tawiwan Sareebot **, Kriangkrai Karnchaisri **

Abstract

This research aimed to develop the drink from mix-germinated legumes (mung
beans, soybeans, kidney beans, and black beans) and purposed to study DPPH radical
scavenging activity during sermination, develop the appropriated formula by using sensory
evaluation and examine the chemical composition and microbiological contents of mix-
germinated legumes drinks. DPPH scavenging activity of legumes tended to elevate after
24 hours germination while the antioxidant activity in kidney beans and mung beans
increased about twofold during germination process. The appropriate mix-germinated
legumes formula product receiving the highest sensory score was the ratio of germinated
and non-germinated legumes at 1.67: 1. It contained 35.67 kcal/100 ¢ which composed of
protein (1.50%), carbohydrate (7.13%), total fat (0.14%), crude fiber (0.92%), ash (0.26%)
and moisture (91.08%). Y-aminobutyric acid (GABA) in product was 1.07 mg/ 100 g while
the oxygen radical absorbance capacity (ORAC) was 774.69 umole TE. Moreover, Yeast and
mold, and coliform examination were within the limit according to the microbiological

specifications of Food and Drug administration of Thailand.
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flemszai (legumes) luumaslusiu leemns Indunazussiguiasieg leun daned
uAaLBpuLazLNnt@en (Igbal et al., 2006) LLazs"fqL*fJuLma'qsuaqmiaanqwéwwﬁamwﬁqmﬂﬂ
seleomsdainatieiostunnisielsalifndededs fundoaduundwensnesilusniy
Tneilladugedsrinsanluemnsdmnndyuavinduifledui vazifertuiundesasiiuzua
voauvlsledius uenaniaumaeseneudae 5-conglycine (7S globulin) wag Glycinin (115
globulin) fudiBauszneusnensnexilu gdu (Leucine) wagladu (Lysine) TuuTunadigs (nafina
ysalwalna, 2555) Tusfuatnandidenisnndiunsaesiluinduensiduseladugs 9n
swmu%’awudﬂﬂaﬁuaﬁmmm‘ﬁ"aL%mmmsmamzéﬁ’maLammasaaim‘lmﬁammLLamLma%ﬁLgm
freemsnay wazanseaulasndwelsd wasdlusluduilildievivea-netaainesea (non-HOL-
o) lwdeald (Yao, Zhu, & Guixing, 2014) fauaunluunawestusiu flutuiusiidndiuveinse
Tuulidusvanesumi ﬁiammﬂﬁmazmsﬁ’]q@L.Lazﬁﬁjﬂmaazi’]ﬁiua (Arabinose) @A
Tna(Galactose)  waulua (Mannose)  suiansaniuanglsfin (Galacturonic  acid) 1fu
9fUsEnau (Kan et al, 2017) uenaini dmuarsewnslunguanslulawnseiiduutiiinunis
do8 (resistant starch) Tnefldnduvosezlulaauazozlulamafiugs (Messina, 2014) fdndu
fifiasusznevweulsleendulidsduiiuden warllansusznounalivesduazeluiu Jaduy

anseongvsnetInmilnaleaiulsalsads (Guajardo-Flores et al., 2014)
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oA dumdos duden fuaswazidi Jaduuwvdwodimiiuwazuisineine Tnslaneidleth
¥iarnaq mandunsunszuiunssen (Germination) agyildlduTuansemsiidamAmng
InwuInIsuaraIseangnsn1adan gy 1wy n1u udensaunusi-oxdludalnin (y-
aminobutyric acid, GABA) NNTEUIUNITAATSUBNBATY (Decarboxylation) ¥8InsANGANLIN
(Glutamic acid) anmsissveteuleingniunfinsuendiaa (Glutamate decarboxylase) fina
Pwananusulafinuazanszivalulusiunelaaineseanumuiuusiiuaz ane1nssalomes

(QUNTNT VIENL@ﬂLLf’SWJ’], 2558)
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vioflouluisiafioongrisussufiseeendindu 1dud ngdlulou (Glutathione) Sayiiu
(Albumin) n31uwleTY (Transferrin) 850U (Bilirubin) aimdu (Cysteine) Axaziaa (catalase)
uazqilasoanledfaioung (superoxide dismutase) LHudu uoninidameensldsuarsi
oyyadaszanewns duduuvawesleemnsdamsuilaniiaiateazldiuloomssening 5.2
- 7.8 nfudsganirleomsinansyfindunda whole grains) Tneiduunasvesloormsvia

aza1811 31NN15ANY1V0S National Cholesterol Education Program wu3in1suslaaleeunns



NIATUMIMeGEAsaReY TN 25 atuil 3 nsngiau - fueney 2562 92

¥finaratein 5-10 nSusetuilnavieliLeanuoa-AoLadwasea (LDL-c) anasussuinsagay 5
1INIIWUVDY Messina (2014) WuINtudIf 86 nsU Hleomng 7.50 N5 wazludiung 88.50
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1. mawisudisgiaiiansinizeen (faudasandinsuazane, 2559) uag
nsAnwIAuanansalun1sftusyyadsass DPPH vasdaiiiun1siwizean
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a%aamzaﬂﬂm (diphenyl-picryhydrazyl (DPPH) radical scavenging assay, DPPH assay)
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ansldFunzLuuMsseNs Ul sEamAuiagega tlulinseiesdussnounianil (AOAC,
2000) 48¥31AI129N 19018 MIAENITINAVOLASEIRNANLEATINHIUNITINZI0N USHIa
a1susznaun1uilagislasuninnsiveavatanssauggs (HPLC) (Heems et al, 1998)
ANuaTaluNIFueyyAB ATz Y LAS BsRNEIENIRATURYYAD AT YRteaNEIL  (Oxygen
radical absorbance capacity, ORAC) (Ou et al., 2001) wazlinsgRlsunudaduazsi wazlag
Wasu (BAM, 2002) mmﬁaﬁmummmﬂumémﬁmeﬁms@ﬁ%aﬁw AUNITUANENTTUNITBINNS
wazen Useinalng (N5en3981515048%, 2556)
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3 100 60
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(T3 M HIazaImied)
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AuANUANILATLAZIaTIINGT IWHUNITNARBILULENBE ANy Tal (Completely
Randomized Design; CRD) ¥nnsnaaes 3 91 enciunsnadeunalssamdusa 219ununs
NAABILUU Randomized Complete Block Design ALAS18#MIAIAINLMUSUTIU (analysis of
variance , ANOVA) W3guiilsuanuuansaaesdiade #1835 Duncan’s New Multiple Range
Test fisziuanudoiuiosay 95
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1. Wan1sMIzdendenanssuNIsiusyyadaszYedfaviianieg asazareififites
(DPPH) iuanseyuadasziftnung ilennaeuivansadaiilandiiluamsinueyyadasy awvinli
Arsunseshfifieransas Insduogfuussansnmlunisiueuyadassvesansata daden &
WD aunsuardasn neluduneusinanuiiinisenvessnainduseu (embryonic root)
Aetului Inedifevagnsdudseuyadass DPPH ity 66.32 44.10 50.17 uay 64.00 ANEIY
aruanansaesiilumsinueyyedassduultufutugeandosonasu 24 $3lus sniudeiiiil
amnuansalunsiueyuadaszanandntios Ingludidenazduas damansalunisdu
oyyadastiintundafigdliiunissenysranas 2 wh vafinuaansalunisiueyyadass
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2. HAMSANEINITHAIUIGATLATEIANITINHIUNITINL BN
NINAFDUNNAUUTE AN FUAEVRINARA UIIATDIAUAUNAATIUEHIUANTINZ DN LAAIHA
[V a a a ) <@ I a IJ A o & [
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4 A o & | PN A a & a a A
\ASRIRNaNNAATINHIUNTIONTUgRT 3 HUTIaANY Aslulawmse waglusiu Tnediusua
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A A O I3 | A W W a a Y]
LA3BIANILNANTINNIUNTIBNIANSHUTINYINAY 35.67 AlakAasdse 100 NS ANAINTOIU
N3RAdUaULABATEUBIRBNTLIU (Oxygen radical absorbance capacity, ORAC) dAnadeivifiu
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09 +b*) WU 3.06
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e 3.36° 3.63° 3.86°
i 333" 3.87° 4.03°
ANUYEULAYTIY 337" 3.90° 4.23°

S

VB FIgN¥INNwINgy a b MRaiusnuluIteu vaneds AflasanuuandisiuegditedAty
9eEdANTEeAv.05



NIATUMIMeGEAsaReY TN 25 atuil 3 nsngiau - fueney 2562 95

n13aAUTIENa

1. msmﬂueafman%nisumimuauuaaammm%uﬂma6]
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wavanmrlumsseniinzan dmaldusinmamsadyivtuannsnssuiuunueladuesiiad
nsUanUassansusyneuiiusaiidnduliviudawad (Randhir et al., 2004) viliusanaasdAey
Ty 91n51897UY09 Sangronis wazAuE (2006) nUIINSTUINMSINEIenTvanseangnEnIg
Tramidiutu Puislinamesinfusaruis Tnesyfinfiunismzsenazgaudaeiniiiud 1
Sanfiud 2 Saniiud Teau Sanfuwe nleilsea waznsmmnulnisin WenaNENUIINTEUILATINE
aaﬂa'amaiﬁﬁm5Lﬁ'wﬁumaam’mmmaﬂumié’ma%aaasg ansosuazdnniu Tudeiiasieg
Wiinszurumsananansaivansussnauiluea nsnesiilu wavidlng Randhir et al,
2004) INNSANYIVDY Wongsir kagAmg (2015) WuiimNa1unsalunsinueyyadase DPPH
ey Ferric-reducing antioxidant power (FRAP) YosdnTea TN sngsendissezinan 26
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uoadiuiudulusyerusnuazAssqanaiiossesnatseniindy 91ns1B9IuTes Huane uasmae
(2014)  Fnwin1siUAsunlasmsaauansveInissondunisinazdndeinoasenisLay
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2. msﬁﬂmmsﬁwmgmﬂﬂ%‘aaﬁ'uﬁ"':nl,uﬁm'awhuﬂ'man

ﬂ%uwmﬁaﬁm’mmmwwmamﬁLﬁmﬁuiuqmiaWQﬁqwaﬁaﬂzLLuumiaau%’umqé’mUszam
dudalunnandnvazanasannndusalamzvosifiinunisinzsen laognsdl 1 1Jugnsidad
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