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Optimization of Fermentation Process of GABA Production of Guangdong
Hakka Rice Wine by Response Surface Methodology
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Abstract  Effect of red koji additive amount, temperature of main fermentation stage and time of main fermentation stage
on GABA of Hakka rice wine was studied at this article, and fermentation process conditions were optimized by response
surface methodology. The results showed that red koji additive amount, temperature of main fermentation stage and time of
main fermentation stage had large effect on GABA of Hakka rice wine. The model equation y=298.36+40.84A+27.68B+
5.02C-14.10AB+11.71AC+52.21BC-41.44A’-26.54B*-30.01C? (A for red koji additive amount, B for temperature
of main fermentation stage, and C for time of main fermentation stage) was get by optimizing red koji additive amount,
temperature of main fermentation stage and time of main fermentation stage by response surface methodology. The optimum
fermentation conditions were red koji additive amount for 6.5%, temperature of main fermentation stage for 32 °C, time of
main fermentation stage for 6 d, GABA content of Guangdong Hakka rice wine at those condition reached 309.09 mg/L more
higher than commercial Hakka rice wine. Hakka rice wine brewed by above optimum fermentation conditions and commercial
Hakka rice wine of Huanglong was similar in taste.

Keywords Guangdong Hakka rice wine; GABA; fermentation process; response surface methodology
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®1 SUBEBEHERENER

6M/min ARSAEA/%  BAHAEB/% R/
mL * min

0 100 0 1

19 100 0 1
18.1 4 57 1
20.6 0 100 1
235 0 100 1
24.2 100 0 1

26 100 0 1
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BERST [E] BB SE M BK SR TE MR T2 5, WAL RUEDY
AR R EFRYRR S, R4 GABAKE, [FAY
B AR ZEMREHE, HRTRESFIFHEH
VEA UENE SN, AR GABA, Y EEBERTH N
7 dit, GABAMIEBEBFERE AR K. HEMEE
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3 THREFRRETCABARKINZ T RER B4 ORmMENEEREAIERY
F% twmmEs ESEA/C A/ Gﬁi",é‘f’/ EABAS RN
1 3 28 5 176.74
2 2.2 31 7 157.66 .
3 5 31 7 298.42 ”;
g
4 5 31 7 298.42 -
5 5 31 7 298.42 «
6 5 31 7 298.42 g
7 5 27 7 206.06
8 5 31 4 231.16
9 7 28 9 192.24 _
10 3 34 9 246.94 C: i S0028: g———
11 5 31 7 297.31 )
. 5 N ; E_— E5 aiRmEFIFEEnEHEEERX
13 7.8 31 7 273.16 GABAZ ERINT
14 5 31 10 245.36
15 7 34 5 185.94
i
F4 ERAFERHE ¥
FERR BWMA Fif  Hx  Fii Pob>F BER s
Model 9  36851.63 409463 888585 <0.0001 HBF é
A—-%rh 1 667013 667013 1447500 <0.0001 B BF .
Adm-g
B-%&8 1 306544 306544 665240 <0.0001 HEF e
BE P~ 200"
C-i8 1 10082 10082 21879 <0001 HEF c: mmpaya >0 300 A: LR /%
w ) Ee6 FEHBEFNFEEEEERX
AB 1 397.88 397.88 863.44 <0.0001 HEF GABAS EHEIN
AC 1 27417 27417 59497 <0001 MEF
ok
BC 1 545186 545186 1183121 <0.0001 HMEH DAL R e 5 SR A1y Bt 2y 22 . oM A
A 1 1324493 1324493 2874316 <0.0001 A EH }%E‘P’ FH RO 16 2 06 6 KB GABA B 2 il
B I 543206 543206 1178824 <oom1 AxF  ATHAE, REIE S CABAR LA N LD U
c 1 694792 694792 1507784 <0001 #EF  ME6.5%, FEERAE32 €, FEEEAFH6 d, HARMAFT
%E 5 230 046 GABA % 5i£%1309.09 mg/L.
% AR 1 0.074 0.074 0.13 07335 FRBH 2.5 KFREK
iz ] i e Yo R
L B HRARRIT R (RS) RUATIRIERE, LIRIE2.4
A : 36 853.93
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3, M E mE4~EeRT R . C, FEEATHEG6 d, A FGABAT #i55]309.09

E: “Prob>F" <0.05, KA XA ERAZFR %
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mg/L,
®5 WiEAWiRITHR

A5 trdifmE/n ELMBE/SC I8 E/ G‘;B;%L?/
1 7.8 31 7 273.16
2 5 35 7 284.36
3 5 31 7 298.42
4 6.5 32 6 309.09
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BA -5, SREAREGEMERFTEEREH
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40.84A+27.68B+5.02C-14.10AB+11.71AC+52.21BC~
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