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Abstract

Cereal is the important food source for humans, especially soy bean and mung
bean. Soy bean is a good source of quality protein that can be a substitute for meat.
Germination process caused to change the biochemical of the seeds, and the
decomposition of the high molecules which leaded to increase minerals, vitamins,
fiber and phenolic compounds etc. The conditions of soaking and germination caused
the major changes. Moreover, prior to consumption, the geminated cereal must be
cooked with the method of cooking could cause changes in nutrients. Therefore, the
purposes of this research were to investigate the change of GABA content, total
phenolic compounds and antioxidant activity of soy bean and mung bean, during
soaking and germination, including the effect of the heat to the substances content
which increased during germination. Soaking the soy bean varieties Chiang Mai 60 and
mung bean varities Chainat 2 with water at 25, 30, 35 and 40 ° C at 3, 6, 9 and 12
hours, respectively. Then, taking the beans from the soaking condition of the GABA
maximum germinated for 0, 12, 24, 36, 48 and 60 hours. The results found that the
temperature and soaking time influenced on the GABA content, phenolic compounds
and chemical property) (p<0.05). When soaked soybeans and mung beans at a higher
temperature, the GABA content tended to higher and gradually lower when soaked
them at a higher temperatures at 35-40°C. The optimum temperature and time of
soaking soy bean and mung bean at 30 ° C for 6 hours due to GABA was the
maximum content at 13.676 and 7.002 mg/100 g, respectively. The total content of
phenolic compounds and antioxidant properties as measured by DPPH and FRAP
methods of soybean found that after soaking their content tended to increase
(p< 0.05), while mung bean tended to decrease when compared to the dry mung
beans (p<0.05). But, when the time and temperature increased the content of total
phenolic compounds and antioxidant properties in both DPPH and FRAB of soy bean
and mung bean tended to higher. The index of selecting the optimum condition of
soaking was the GABA content. Thus, taking the 2 types of beans soaked with water
at 30 °C for 6 hours geminated for 0, 12, 24, 36, 48 and 60 hours. The results revealed

that the germination time affect the chemical composition, the fiber content



increased when the time increased while the content of protein, fat and ash tended
to decrease(p< 0.05). As for the GABA content was higher and the highest when the
germination time for 12 hours which soy bean and mung bean had the GABA content
was 19.118 and 11.630 mg /100 g, respectively, when continually germinated to 24,
36, 48, and 60 hours, the GABA tended to decrease, respectively (p< 0.05). The total
phenolic compounds and antioxidant properties in the DPPH and FRAP of soy bean
and mung bean changed in the same direction, the antioxidant properties increased
when the time increased and the highest amount of germination for 48 hours and
decreased (p< 0.05) when continually geminated for 60 hours. Thus, the optimum
germination time of soybean and mung bean used the content of GABA as an index
by selecting at 12 hours there were 19.118 and 10.663 mg/100 g, respectively. Hence,
to heat the beans for consumption by using the method of conventional boil at
85°C for 20 minutes and microwave boil at 800 watts power for 7 minutes. It was
found that the both methods of boiling affecting the GABA content decreased by
conventional boiling soybean and boiled in a microwave GABA was reduced from
19.118 to 16.706 and 16.001, respectively (reduced 12.62 and 16.30 %, respectively).
While the conventional boil mung bean and boiled with a microwave; GABA was reduced
from 10.663 to 4.923 and 7.809, respectively (reduced 53.83 and 26.77%, respectively). In
conventional boiling soybean affecting the GABA content slightly decreased more
than in boiling with a microwave as 3.68 percent. However, the conventional boil mung
bean GABA decreased more than in boiling with a microwave up to 27.06 percent. The
total phenolic compounds and the antioxidant property were both for measuring by
DPPH and FRAP methods tended to decrease (p<0.05) when taking beans boiled by the
two methods, the heat did not affect the chemical composition (p>0.05). Although
cooking made the GABA content reduced, it remained in soy beans and mung beans
more than the beans which had no germination process. Thus, the soaking and the
germination process could improve the quality of nutrition and pharmaceutical

substances in beans higher.



GUEIVY
309 i
UNARED n
AU 9
VTN TN 2
AVTUN N %Y
T L UM 1
1.1 mmé’ﬁzguazﬁm ___________________________________________________________________________________________ 1
L2 USR] 2
13 WOUWAURINITING 3
1.4 AuNAgIUNTIT/NTBUNUIAMUAAIUNSITY 3
15 BN RN 3
U 2 BFVWONENT e 5
2 RO 5
L N 10
23MIWY 13
2 Y I e 16
2.5 nsawnuLee TGN 26
2.6 ANTUSENOUNUORN 30
2.7 ANSPMOUNABATE 33
2.8 nsgvaunswusgUlaeldanuseou 50
it 3 gunsalwes®ms 58
3.1 QUATOIMIINAROY 58
3.2 gunsaluazansiadiildlumsiesevinauam 58
3.3 quUnsaldwsumsWienuSou 60
3.4 quaseifldlumsussanasa 60
3.5 I/NTNAADS 61



d15U8y (sia)

o o
1309 vl
a a 4
UMY 4 WRWATINTUNANINONDI 64
4.1 a3AUsznoUmuATiUSIIEISNIU (GABA) a1sUszneuiuednyiaviauay
AantRlunsinueuyadaszveIIvaeY Wasd WO 64
4.2 HAYRIRUNAN UazTrean UMWY Dlhed uardled AeUIunaEITNIL
(GABA), ansUsenauiluadnysvun warauaudRlunsieuyadasy . 65
4.3 HavesTEeEIa1lun1sen uMEes Laralle) doUSunu GABA, aifUsznay
= aaa gj QA 4 a
maal, asuseneuiiianviovue uarauaudRlunsieuyedasy . 83
4.4 HaveInTzUINnskUsgy laun masumeauiou medsuuunaay funsly

AMU5BUNMUTATIN AaUSUNM GABA, p9rUsEnaunawmll, @susenauiluaan

o uaramauoRlunsueyyadase 97
Uil 5 AN IIARO 101
VDMUMo 103
UV T 104
MANUIN 113

NSIATIWAAMAIWAIL 114



A15URYA1319

=
A5
2.1 29AUsZNOUNLATIUDIN N DIUAALI

2.2 wionazUsinansalviiuludwdeswazduvdessen

2.3 nsnordlustnaeqludindes Laznandumnou

2.4 93AUZNOUNNATIVDILAN YT kazkllaTen

v | al

2.5 gaumgiszaungNdaiugiivaiiasnegamnsasente

a

4.1 NavetQuUUNil LarsTerIAtUNITLY HUMADY UAzIITeT deUTIaAINTY

Y

a

4.2 WavewRuil karsrezlalunITuy fundes uazdnden AoUsunaEIsnIU

43 navesgunall wazsreviaarlunisus Y998 MA09 wazdTen
eUSunaansUsEneUTiuaantevan (TPC)

4.4 wavesgunall uarsreziiarlunisuy Y938 nA09 wazdnTen

soRaauURluNSINWeLYadaTY (DPPH)

68

72

4.5 NaYeQUUN LarTEaElIaluNMIUIVEINIVRDY UazdITel denuaudRluns

a

Aueuyadase (FRAP)

4.6 NATDITTYLLIANIUNITIBN FBUSUIUANTNIUN TUOANEDY WaLaLTen

4.7 NATDISTYLLIANIUNITION FBIAUTENDUNINLAL VDI0ILNADY

4.8 NATDITTYLLIANIUNITION FDBIAUTENDUNINAL V890387

4.9 NaTBITTELLIANtUNIaN saUsunauansusenauiuean (TPC)

a

4.10 WavassruzaIlun1sIen senmaudRlun1sAUoYYadase (DPPH), (FRAP)

YDIN NGB

75

79

84

86

89

92

411 WaveIsTerIantunsIan seusunauansusenauiuean (TPC)
4.12 wavessruziaIlun1sien senuaudRlun1sAuouyadase (DPPH), (FRAP)

o
VNOIILVY]

94

97

4.13 WaveIN1sRIeNmeAusauantilasINyeId e Lasdauded Aiaaln

800 0 SEuzlIas9e) AuRDUINIAEIIAIUY



A15UYN N
Al %N
2.1 &nvazvedindunies wavdulsznowvesudadamdes 6
22 &nvazvedinduder wazdulssnovveossdadnden 11
23 gheganswasusdadusswinnisudvestuned 14
2.4 FBYLAN) lumssenuesudaiy 17
25 ANWAEASONVOWNEAS 20
26 msdevameevnsAvasadluidludesden 21
2.7 nmagesameemsiiivaraslufieludesd 22
2.8 LRSI IENT GABA 26
2.9 @13511U1 (gamma-aminobutyric acid) AuauduIuslunISWINaeY. 28
2.10 anuduiusvesmundlowadlasuanumesen 29
2.11 1a39a319983 phenolic compounds Fwusnleeidl 30

2.12 a59a319904 Phenolics acids Ainulaenaly syiusvesnsauulesn

WASBUWUSASA cinnamic.._______ 31
2.13 dnunrveseuadasy (free radicals) waransauauyadase (antioxidant) . 33
2.14 maineyyadaszlunszuiunvneglauas (photorespiration) .. 37
2.15 mM3iineyyadaselunszuiunsiuni-eendindu (B-oxidation) 38
2.16 MaineyyadaszluliseuavensyuiumsdunTeiues 39
2.17 maineyyadaszluliterdenendiannseuveinssuviunmsmela__ 39
2.18 1Asa I aMeEIUDY ABTS 42
2.19 anslaseasnaves 2, 2-diphenyl-1-picrylhydrazylradical (DPPH radical)....._......... 42
2.20 nalnnsiinuAsen lipidperoxidation. ... a5
2.21 UQNREIMISIAN TBARS 45
2.22 1A39a379 nitrobluetetrazolium (NBT) ar
2.23 URASENUBS FRAP @SSAY . oo 48
2.24 msvyuivesansUsneviiussydesanlalason 56
4.1 Ginuemutuvestavies waduden 66



A15UYNN (sid)

]
AN
4.3 USuauansusznauilueinvianuavesfaviaes wasfawled
4.4 puaudilun1siueyyadase (DPPH) ¥0e0Inaed kaznilled

4.5 AaauUAnIiueyyadase (FRAP) Yewiingdes Laznided
4.6 aNWULTOINWDN NTTEZIAIWIY VBIUUTDNDN LazdlUe9en

4.7 USHadenINIUIT0I0 AR ILaz LT u I lUSE I NN TN T28LL A6

4.8 93AUTZNOUNLANYRI AR IUTE I NN ONTITEBZIAIA e

4.9 pwUszneunaaiivesdudedlusswinmseniissesnadneg
4.10 Uhinuansusznevfluedniimuavesiaimiesuasdudenlusswinmssen
fisvozaaneng
411 puantAlunsiuoyyadasy (DPPH), FRAP) vesiamdesluseminemssen
fisvezange
4.12 fruandRlunsiueyyadase (DPPH), (FRAP) vesiidenluseninenssen
fisvezaingeg
4.13 Yhinuasmuiludundes uazdudeniinsilaganufouseiBuuuiuuun
ooumgil 85 ° aaneingg
a.14 Ynnuasnmuiludumies uazdauden Mnedusneenadouanlulasiow
sl 800 Fad Taangg
ATNAIAKUIN
N1 N9UNINIFINANLTUTUVBIAITNIUIUNITIATIBAUTUINN U

n 2 n31NIRIgINNIALNaANTUNITIRIIEEUSINMENSUSENRUTIUOAN IR

n 3 nemenuduiussenIAINsganfulaiusinalvaend

n 4 ayvlenudniusseninenisganfulasiuUsinalnaend

92

94

95

97

121
123
124
125



