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Effect of Calcium Chloride and Acid Condition on free GABA
content and Pasting Properties of Germinated Brown Rice

“Khao Banna 432” (Oryza sativa L. cv. PCRC92001-432)
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ABTRACT

The effect of calcium chloride and acid condition on free GABA content and pasting
properties of germinated brown rice (Oryza sativa L. cv. PCRC92001-432) was determined. The
experimental design in CRD was conducted by using 8 soaking solutions consisted of different
concentrations of 0, 0.5 and 1.0 mM of calcium chloride at pH 3 and 5 controlled by citrate
buffer designated as; P3 (citrate buffer pH 3), P5 (citrate buffer pH 5), C5 (0.5 mM CaCl,), C1 (1.0
mM CaCl,) C5/P3 (0.5 mM CaCl,, pH 3), C5/P5 (0.5 mM CaCl,, pH 5), C1/P3 (1.0 mM CaCl, ,pH 3
and C1/P5 (1.0 mM CaCl,, pH 5). The non germinated brown rice was served as control. The
result showed that moisture content ranged from 6.60-7.15%. The highest free GABA content
120.79 mg/100 g of germinated brown rice produced from brown rice soaked in C1/P5 and were
higher than those from soaked in calcium chloride and citrate buffer only. Then, soaking in 8

solution peak viscosity and set back from trough decrease while reducing sugar increase.

AdAy: uraldaunaslsd an1lense NuBasy AnauRnIsWAsuwUaInLile

Keywords: Calcium chloride, Acid condition, Free GABA, Pasting properties
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wU991INAB19BNLEAIINITAAS INTIASIATUVD
uls Fadudnuasdiiadusiodudfiiiunisiia
wanwds Yaeelidumaduanaveserlulaa
waverlulamniivazundeusofuesdmlseiuse
lelasiau wagduthilefuagoanainluana v
AR dusdnlvl Tnoazuansiauniafiudy
nanuviaiigaiidosainnisiniFedassaing
Tndveauds Ingannani1snaass NUIAINLDYVB
asazangiiesanas andiey 5 1l few 3
danaliuilsdnnndesseniidinisautudifianas
pgitpd1AYNI9EnA (p<0.05) 911 75.60 RVU
Ty 2132 RV widenmsifiuanududuves
a1sazarounaifeunaslsaaind seeu 0.5 mm
TUdu 1.0 mM Adaralrudsdindesseniiaing
Ausivesudefianasegrefifodifynisada
(p<0.05) 971 4.92 RVU Uay 1.96 RVU auasiu
wazilethdnndswwdluaisazarsuraidounas
lsAsruivansazanetninesmsn (C5/P3 C1/P3,
C5/P5  uay CL/P5) Fanudtmnuduansazans
uanidounaslafigunaranfiesvesarsazansdi
ansnas denaliuilsiandaseniidinisiusanas

pgailydAyn1eatia (p<0.05) agsening 0.24-

1.04 RVU
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2l Temperature Profile - =
- 100
200 o
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=) - 80 )
= 150 T
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z =
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:E E
- 100 et
L 40
50
- 20
0 J 0
0 2 4 6 8 10 12
Time (min)
U 1 nempuaudiauauvidavewdednndeseniiuginiviuu 432 Audluaisagaisieg

vHuaan 48 Hlus

FIANNINNNSHRIABANTATANY P3, P5, C5
waz Cl 91NNANIITNAABILAAILIIIUINEILS0aR
AsAumIveatsdIndasitiuwl 432 16 Iy

a1 oA

AswydMnassluansazangiviasTmsnadad

WwINANUsTnaudulUSunLAaLdauAabsAnd
AU TURNTULINNIINSRIT Il uaNSazane
wAALREUARalsAYSRa1Tarata U Nas s seng

LRE?

A519f 1 Aunmmaaivazaaudfiiuanuviinvesudsinndeseniiudluaisazanenie WWunan

48 g
anumgfiisu ArAamia (RVU)
z Usua y - o Stirring “
AUTIY R draasniag 1AAY Ay Ay Ay
e s GABA Bd3e number - A1ns
(%) (mg/100g) wia wiln wiia wiln
(mg/100g) (cP) R . . Auma
Q g ean ganne
t 7.02 3.07 11.30' 1,930.50° 88.52" 173.65° 12823 37447  245.70
Contro
(0.01) (0.08) (1.53) (66.01) (0.55) (2.90) (0.66) (327 ‘(189
6.84 16.37° 572617 310.00° 79.55° 7268°  2528°  46.60° 21.32°
P3
(0.01) (0.04) (17.17) (7.07) (0.55) (3.45) (1.47) (3.00)  (1.53)
6.86 31.87° 398.44° 1,295.50" 84.48™ 96.92°  8860°  164.20° 75.60°
P5
(0.03) (0.93) (18.85) (57.28) (0.57) (2.55) (1.98) (3.68)  (1.70)
6.74 30.81° 268.007 148.00° 83.63" 16.44° 4.80° 9.72 4.92°
cs5
(0.05) (0.11) (19.80) (1.41) (0.55) (0.85) (0.00)  %(0.06)  (0.06)
7.15 33.29° 265.00 96.00" 84.48™ 1580° 3765 5367 192
c1
(0.06) (0.39) (37.34) (2.83) (0.57) (2.21) (0.00) (0.00) (0.51)
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A519f 1 Aunmmaaiivazaaudfiiuanuviinvesudsinndeseniiudluaisazanenieg WWunan

a8 714 (si)

anumgisu ArAamia (RVU)
z Usua y - o Stirring -
ANTY _ daasaad HinA1U - a1 a7
#0717z s GABA dd3e number - A1ns
(%) (mg/100g) win wiln wiia wiia
(mg/100g) (cP) o . . fAug
Q g fan gavne
y 6.79 22.42° 30,765.99" 43.50° 79.59° 2.08 004" 040° 024
C5/P3
(0.03) (0.01) (415.61) (3.54) (0.79) (0.11) (0.00) (0.10) (0.20)
, 7.02 21.26" 33,353.01° 40.00° 79.70° 1.08' 012  020¢ 032¢
C1/P3
(0.03) (0.24) (166.30) (0.00) (0.00) (0.48) (0.06) (0.06) (0.00)
y 6.67 111.04° 9,632.80" 201.00° 85.29" 2584 10727 2324° 1252
C5/P5
(0.03) (1.60) (220.18) (2.83) (0.60) (2600 (091) (153  (0.62)
6.78 120.79° 13,074.08° 61.50° 79.15° 5.84' 036" 1.40 1.04"
c1/Ps
(0.08) (2.46) (99.97) (9.19) 1.12) 011 017 %0.06)  (0.23)

wnewe: © Anedsvesdeyarivuaiifsnusimeiuluunga et Smnuuandededifoddyneaia (0<0.05) waz () fe daudeauu

WInIgIUTRIloya

Tilasinsm e 3 (P3)
uaa@eNAanlsAAUdLdY 0.5 mM (C5)
uaasnAaplsnaIdLdY 0.5 mM TulWiwesdinsy few3 (C5/P3)
uaaenAaslsaaududy 1.0 mM lutiwesBnsy few3 (C1/P3)
uaasnAaplsnAIdLdY 0.5 mM TulWiwesTnsy fews (C5/P5)

uaaenAaslsaaududy 1.0 mM TutiwesBnsy fews (C1/P5)

1NNIIATIVABUANUFURUTVRIAMAIN
MaAduazn19anennUe 1IN aDaANUYIN
nsisuveseulsinoarueaafiinaniain

v w1

nszUIUNITIenTaLNdndafinuduiusiuen
AN LAkn Auntln wazUSINANAATAIE A
wainslugui 2 (a, b wag )

2500

(@

Stirring number (Cp)

1000

500

5 l--__
Control Ps m (=3 (=)

Tilasinsm ey 5 (P5)

uaa@eNAanlsAAUdLdY 1.0 mM (C1)

Toewlednindesenildn SN fianas th
wnedaeuleivoanuefiaaiinisyieudiiiudu
JedamalvitindeseniiAinnuningign (peak
viscosity) fianmas Tuvadhimasmdiivsunad

WILTY AIUENeU

a/r3 cuPs CWPS cues

Types of solution
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(b)

Peak viscosity (RVU)
g

80

60

A0

mn

. H B _
Control P5 ] (=] Q

—_— l -
cuPs CPs cuPs

(s

Types of Solution

Reducing sugar ( mg/100 g)

0 — —

Control PS5 P3 (=3

[} C5F3 CLF3 C5F5 CUFS

Types of Solution

P v v ¢ v 1% [ a" | ! [
EUVI 2 LLammmauwuﬁmammmwm’aﬂaawaﬂwuqm:}mum 432 VILL?ISLUﬁ’]ﬁaSa’]EJG]’NS] Wuan

48 a4 (a) Stirring number (b) Peak viscosity kag(c) Reducing sugar

AyUNan1ITIdeuazdaLauDIUL
INKANITNAABINULN A15LIT1INABY
fga1saratsuAalfunaslsnsiuivaIsazaie
Tawed  Tesmsifinanududurewnaidounas
IsauagArfitovvosasazatetvinesTnsy dana
TidnndessaniiuTunnans GABA dasy aindins
wrluasazasunal@ounaslsanseaisazans
Twlosdmsnifissegadies  Faannefidusua
GABA Baszgeiign Ao n1suddiandessende

A15aranunAaLYuNAaRlsAANUTNTY 0.5 mM Tu

asazaneUesasym pH 5 Hunan 48 dalus

va v

wiluvueifigafuinindessonasiinuaudaniu

o
o

NU

De

aumiiafianas Usinanmaimdfiiuty
Tun1sdrd1anadessenaatiuun 432 Tlddu
AunANYBINAR A9 ad e eSS I
GABA uazAmauldisuauvilaaiugiuanyuy
YosnARA e Fennidonan1izn1sendily GABA
dasvUiuugegnaisidenldfunandasiils
FRINITANUTUNLALIN LFU NARAUIILAINTBU

visewdnduagUyinla
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