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ABSTRACT

The objective of this research was to
determine effect of cooking methods on Y-
aminobutyric acid (GABA) content and physico-
chemical properties of cooked germinated brown
rice (GBR). The GABA content in cooked GBR
prepared by five different cooking methods
(with and  without

washing rice before cooking), microwave oven,

including electric cooker

and two conventional cooking methods (with and
without discarding excess water after rice was
cooked). The that
methods significantly affected GABA contents
(p<0.05). The GABA content of cooked GBR by

electric cooker method (without washing rice

results showed cooking

before cooking) was the highest one, while
conventional method (with discarding excess
water after rice was cooked) was the lowest one.
For cooking quality, expansion and elongation
ratio of all cooked GBR were not significantly
different (p>0.05). In addition, water uptake ratio
of cooked GBR prepared by electric cooker and
conventional methods without discarding excess
water after rice was cooked were the highest. No
significant color difference (AE) was found in each
cooked GBR (p>0.05), while the hardness of GBR
cooked by microwave was the highest (p<0.05). It
was also found that the degree of gelatinization
of all cooked GBR were between 62.14-68.36%.

Keywords: cooking method, Y-aminobutyric acid,

texture, germinated brown rice
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Wutmdufuifend 2555 danngimzivdende
w3esdtmlkidutnndes wisutnndessenlaeg
witindesluaisazarensangaiiniiudy 200
mM fivsuaninaudunsaanddid pH 5.8 dae
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f1ndessensgszuuayginiauaziivinunlin
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lngdinuwlasisves Daomukda et al. [9] fieavas
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senueIfetnfigungives 2 adudalidin
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Table 1 Abbreviation of cooking methods

undt mayssendonstnlifiuuyldfinnsead
(ECO) wilpuauieniuitusn urliifinnsenidaeii
nsysaglulasian (MCO) shlasifutnasludin
ndestenludnsdiudnaetiindu 1:2 (ww) ua
fgunaivieaduna 1 Falus udniluldluvile
wagadmululasian (Daiso, Japan) Tiauseu
Tuwnaululasiavl (LG Ju MC-766YS, Korea) g
aall 540 Fadidunian 6 Wil wazysRameing
T 180 Sadduran 18 wiit andundsdauasls
anudoudrudunat 10 wii nsveuvuida
(CON1) t3pulastAntiadludiindessanly
Sns1daud1adou ARy 1:9 (ww) wa il
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Useuey 20 wrfiaumieliesudssunas 15 unil
Audy aunsetainszmeeonuun Tiaugeu
Fnlunsiodunan 10 vt antundedn wayls
AN5DUTIFB 5 WY

cooking o
description of methods
methods
ECW electric cooker with washing rice before cooking
ECO electric cooker without washing rice before cooking
MCO microwave oven
CON1 conventional method with discarding excess water after rice was cooked
CON2 conventional method without discarding excess water after rice was cooked
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phase A) wazansazatunsalasngeslsosddn
0.05% (TFA; mobile phase B) vJu mobile phase
dnarvazatslude 4.2 USums 10
lulas805 1 1A309 HPLC Aurad3euiiou
U'%mmmsmﬂﬂiW\I:uwmgfluﬁzijﬁuméfﬂﬁw

919136U5831 A3, NMAITUNALULAENI0IMNT AUEIVEIMIERS PnaInsalumInendy auungln wwaeislnd waunu iy nsannaues

Lecturer, Dr., Department of Food Technology, Faculty of Science, Chulalongkorn University, Phayatai Rd., Wangmai, Pathumwan, Bangkok.



MyasmAluladn1semis uninenduasiy U9 10 aduil 1 gaieu 2557 - fugeu 2558 34

wazUTUIUAT GABA 1RSFIUNNIIUAMULTLTUN
wiuau [12] ¥insnnaes 3 €1

5. ASIATITHANTANILATN1BAINVDIT1INEDY
qanﬁw"mmim

thindesseniikiunsnaiis 5 3lute 2
wagfeestndeweniildainnisyavesudasis
TUH1uNsSEUIUMTUBA IR UL S anLTa (RN
annzasuanslude 4) indesizraudfniaadl
AU bAKN

5.1 9 UNISAARAIALUY LazszaunIsIiaL
anlug
ALASIER 108190 ULTIRIULAS D
Differential (DSC)
(PerkinElmer iq'u Diamond DSC, USA) taala74

aaumnndl 30-95°C ludnsnisifingungi 10°C/

Scanning  Calorimeters

YN wardndIundIt1Imau Ny 1:3 11015
RADY 2 9N

5.2 Fuasinluan
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ATIERAMNLUTUTIU (ANOVA) waziUIeutiiau
Aadudi83% Duncan’s New Multiple Range
Test fiszAunudoiu 95% felusunsudase
y19@88 SPSS version 11.0

NAN1TMAABILALIRT 0]
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(Table 2) WUANTNTIAIUNITVEIUAD (expansion
ratio) WA EMI1EI1UN158AR2 (elongation ratio)
yosudnadifikiuniaveia 5 33 ldfienuuaneis
pe9ltydAgy (p>0.05) Teiilenadendniia
HARBNITYE186 wazdndIveddnl Ae Usuiwm
ovillad (amylose) FelunuAdedlddniugdoum
1 wilauiu wanseiuiigLanigdsnisve il
gnIdIUNTVENERINaEN1TEARI LI [13]
Lﬁaﬂmsmé’mwdaumsam%’uﬁﬁ (water uptake
ratio) WuIINIVIMIEndenet 1l LuLiin s
(ECW) n1syeaiensionatiluifliuuuladiini sgnn
(ECO) uazgmsnauuulidnii (CON2) Fndau
n3gaduigean (p<0.05) siadlenaiilesaniadoi
ilinanmastIeanianuuand1eiulann
aungdl dndruvesdnnsoth uaznailunisyed
uansnsiuresusiards [9] Fannsuatis 3 35dnadiy
T&nduvesindeiiginiinimadnuuuidni
(CON1) wagldaruruniinisneaielulasiam
(MCO) 3avilvin1svasuy ECW, ECO uag CON2
é’mﬂﬂwagmﬁuﬁﬁqqmmﬁqmmuwu CON1 uay
MCO
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Table 2 Effect of cooking methods on cooking quality of cooked germinated brown rice

cooking method

expansion ratio™

elongation ratio™  water uptake ratio

ECW 2.69 + 0.27
ECO 2.50 = 0.29
MCO 2.11+0.48
CON1 2.56 £ 0.32
CON2 2.69 = 0.10

1.13 + 0.03 2.43% + 0.08
1.15 + 0.04 2.29%° + 0.12
1.14 + 0.01 2.17° + 0.04
1.11 £ 0.03 2.15° + 0.11
1.12 + 0.03 2.43% + 0.12

Remark: Data are expressed as means + SD (n=3)

3bMeans with the different letters in the same column were significantly different (p < 0.05)

"Not significant (p > 0.05)

2. Usuunuivesdiandessenitinunisvadog
356199
YSuraun1ulud1andossanyegneieds
#1499 wanslu Figure 1 WU3INISYIT1INd0I90N
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Hudfy (p<0.05) T938911A89 MCO, CON2 Lay
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N131977838 CON1 HUSu1autouniin1svenie
ECW tiu unazdunaangamniigessninanisms
#1835 CON1 ilvnundiegluwdatnindossen
azangeenuluildunnitluhendnvesnas
sy ECW Fadslsisnunszuiumsliaudou
d3UN1599978 MCO wag CON2 lat1ans

gniivTuianiuidesniinisvenie ECO il

\losainnnsyasae MCO viliAnamTougsly
natdu sradenaliieulesl sutamate
decarboxylase (GAD) fiffanundaluwdnd an
yhanglueuiiaggnnszdulivhandnedailowdn
T15uldfuaueienainauiou §m31nns
Wasunsangadinlidunuinazasanlusadves
dnndeaseniivafie MCO Jsifaaniinisyesae
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Alulgdu (gelatinization temperature, GT) Wag
sraunIsiiataanflutsdu (degree of
gelatinization; DG) wanslu Figure 2 way 3
AUy 910 Figure 2 Wud GT vesdodnedn
ﬂaEJNEJﬂ‘VNﬁﬂ‘VN 5 3BUANFNAY (p<0.05) Wil
praosnmislinufeu uasUinanilumans
voauiayisilutlidoivilfiAnnisaardludnie
nsgnveadiautiaunnanaiu (18] efansan DG
yestIndosteniiiunefeitaneg (Figure 3)
wuiinisveie 535 deldannsarilidnndessen
fiugdoum 1 vaanldesnsanysal 89 DG Minldeg
lugiefosay 62.14-68.36 Inen15yene ECW,
ECO way CON2 agvhlidnandessananléuniian
dIUN1INIRUY MCO Uag CON1 vilvignandassen
anléfosiian
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Figure 1 Effect of cooking methods on GABA content of cooked germinated brown rice

Remark: Data are expressed as means + SD (n=3)
*dMeans with the different letters were significant (p < 0.05)

OO 63
~ — a
v 62 ab ] a
S _ ,C
2 6l c
L 60 -
€
g 59 -
5 58 -
I |
e 2
" 56 -
A
55

ECW ECO MCO CON1 CONZ2

cooking method

Figure 2 Effect of cooking methods on gelatinization temperature of cooked germinated brown rice

Remark: Data are expressed as means + SD (n=2)
““Means with the different letters were significant (p < 0.05)
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Figure 3 Effect of cooking methods on degree of gelatinization of cooked germinated brown rice

Remark: *"Means with the different letters were significant (p < 0.05)

Sofiansananudiudues DG uaznga
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Table 3 Effect of cooking methods on color of cooked germinated brown rice
cooking method L* " a* b* AE™

ECW 49.01 + 0.39 -0.49° + 0.26 7.42% + 0.82 1.81 +0.25
ECO 48.51 + 0.53 -0.20%° + 0.12 8.51% £ 0.20 2.78 = 0.37
MCO 48.93 + 0.40 018"+ 022 7.85°+1.66 242 +059
CON1 49.36 + 0.51 -0.44° + 0.20 6.37° + 0.60 1.20 + 0.63
CON2 48.38 + 1.34 0.13% £ 0.31 8.23% + 1.13 2.78 + 0.82

Remark: Data are expressed as means + SD (n=3)

2PMeans with the different letters in the same column were significantly different (p < 0.05)

"Not significant (p > 0.05)
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Table 4 Effect of cooking methods on textural properties of cooked germinated brown rice

cooking method hardness (N)

adhesiveness(N.s) cohesiveness

ECW 13.69% + 0.40
ECO 15.02° + 0.54
MCO 20.22% + 0.59
CON1 16.13° + 0.64
CON2 13.33% + 0.68

0.22% + 0.00 0.43% + 0.02
0.20° + 0.01 0.42% + 0.02
0.14% + 0.00 0.38° + 0.02
0.18° + 0.00 0.42° + 0.01
0.22% + 0.01 0.42° + 0.01

Remark: Data are expressed as means + SD (n=5)

*dMeans with the different letters in the same column were significantly different (p < 0.05)
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