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Effects of Pretreatment Methods on the Quality of Rice Bran Ferment
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Abstract: In order to study the effect of the treatment of ultrasound, microwave and baking on the quality of rice bran
ferment after fermentation, rice bran was used as raw materials, Saccharomyces cerevisiae and Lactobacillus
plantarum were used as fermentation strains. Based on the effects of fermentation time, fermentation temperature, and
inoculation amount on the content of y-aminobutyric acid content and pH in rice bran ferment, orthogonal experiments were
used to obtain optimal conditions for rice bran ferment. Then, the rice bran raw materials were processed under different
process conditions of ultrasound, microwave and baking, and the effects of different pretreatment methods on the rice bran
ferment were compared. The results showed that the optimal fermentation conditions for rice bran ferment were as follows:
fermentation time 24 h, fermentation temperature 30 °C, and the inoculation ratio of L.plantarum to S.cerevisiae was 1:2
(3% compound fermentation strain). Ultrasonic pretreatment method significantly increased the content of y-aminobutyric
acid in rice bran ferment (P<0.05), microwave had no significant effect on the content of y-aminobutyric acid(P>0.05),
baking significantly reduced the content of y-aminobutyric acid( P <0.05). Rice bran was treated with ultrasonic power 240 W for
24 h, the content of y-aminobutyric acid in rice bran ferment was 2.61 g/L, which was 1.85 times than that of untreated rice.
This article preliminary discusses the effect of different pretreatment methods on the quality of rice bran enzyme in order to

provide a new idea for the subsequent preparation of rice bran ferment.
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1221 BT MRS(g/L): E K 10 g, 24 A

B2 5.0 g, BELEE Y 4.0 g, W4 PE 20.0 g, 0k

80 1.0 mL, -E/KBERR S Al 2.0 g, =I/KHEHELZEN 5.0 g,
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1.2.3 KBEREE T 2R E 5L

1.2.3.1 KIS AKBERE 2R GABA & it & pH 15
M 7EREERFRILPREA 3% E-8 KR EPIFL
FRAT S BRI RHAFR L R 1 1 AEIFLAT A2 1.1 <

10° CFU/mL, BREfFERI24°A 1.5%107 CFU/mL), £ 28 C

BV TR A I 15 5% 12, 24, 36, 48, 60 h, ME
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AT B SR I B FR LE A 12 15 AR AT IR 20 1.1

10° CFU/mL, B 7 RE24°4 1.5%<107 CFU/mL), 435
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J&, ME GABA &M pH W28 k.

1.2.3.3 HEPZUAT T -5 TR o Bk e Fh AR FR LU XS KB
2 GABA LM pH WU PCHIRMERE SR, P
3% HEE KA RIZIAFIEZI2 1.1 < 10° CFU/mL,
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1] 2 BRI B2 AN TR L) ) AT B 5 R B, AR TR
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Table 1  Inoculation volume ratio of Lactobacillus plantarum

and Saccharomyces cerevisiae
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Table 2 Factors and levels table of optimization for
fermentation conditions

K ARBEEI(h) BREERE(C) CHMFUTE : BN RERE(v:v)

1 12 28 1:1
2 24 30 1:2
3 36 32 1:3
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1.2.5.1 A FCHORERII M o BIAEiE s Doy
180, 210, 240, 270, 300 W 2514 F (L BsHEA 75 A ]
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TRy 240 W), 875 L PR R A9 KR G ) & B 5%
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150 sCUHEA D TR 600 W), TR A 3RS FR) KR
P i) A2 PR R TR, B ZLATF B S I BR 4 IR 102 Ll
NKTHERG,7E 30 °C FEFE 24 h,IH: GABA &1 pH.
1.2.5.3 JEIETALFIARMERZ5E XA Rl EA T4
ETHAL I, BRI A 180, 190, 200, 210, 220 °C
(B 5 2 B Ta] A 15 min), B54ERF RIS 5. 15, 25,
35, 45 min(B5 IR EE N 210 °C), KB AR 5 iy >k
R ) A B s Rk, B FLAT R SRR 12 e
ANKBEWE, 76 30 C FH%3% 24 h, I H GABA & &
A pH.

1.2.6 y-Z 5L T MR AR
LT PRI Tk

1.2.7 AMeH BRI 2258 o U0 A 45 e H KA
Jridie

1.2.8 pH il

SR SR -

K pH TN RE A WM ) pHL % IR

2021 4 4 A
Vi EH AT E S
1.2.9 HEHARFEIN S a2 297 50 52 A
P 22 P8R S T o

1.2.10 FLER B W& B E = 8 GB 4789.35-
2016 CEE i T 0 24 A 0 LR PR 56 )1 Ok,
10 A5 RS, AR S5 0) R 107°~107° A R PR TR
AT MRS B5353E |, 37 °C 1537 48 h J5 i3,
12,11 BRI K AR E 284 GB 4789.15-
2016 CEE ST WA B0 45 B AN BT RO ik,
JH 10 f5Ae BRIk, BEARELS 2053 3 107°~1077 Fii B
AT T YPD 15373 1, 28 °C 553% 48 h /51144,
1.3 #iEAIE
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A 0.93 g/L; Bf#E K it (e 2B 4, =4 it 3, 24 %
B A [E] oA 24 h B, KOBERE 3 T GABA & ik B i
K 0.95 g/L. Bl K BEARSEIEAT, AH OGS P27 51
A 22 45 DAL 2R 1 5 i) CAn KoM 1% 25 256 IR ) T FE ) 1T R4
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Fig.1 Effect of fermentation time on GABA and
pH of rice bran ferment

2.1.2 R B A R BERY 2 A 2 AT S
TR EVL RN, K 24 h, K BEW pH 7E 3.41~3.69
ZIa], KIS EEIN 28 C FHE#I 30 °C B, pH R4
P, it 30 ¢ LS pH FREZEE, 2ikF] 34 C b
WEA b, KMEEEER P GABA S EREIRE TR, B
Je L FHE BRI EE T, M ERHRETHE 2 30 °C B,
KRR P GABA & ik B i K(H N 0.88 g/L, Bifi
J& GABA & RN, SN IS ™ GABA 1Y%
B R EEA T GABA B Fid il B W& 30 °C, B
AT 2 D v %o B AR B A R R & 2 i, AT 52
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Fig.2 Effect of fermentation temperature on GABA and
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2.1.3 AEYIFUFT TR -5 R R AR LU B R KOBRE 2 P 1Y)
R AN 3 PR, YR I IR T AL P
F LR, AR T GABA S AR U &
st P b s, B pH TE 3.5 264, IR Bk I B
I TR R W . Y LR A S R R B R LE 4
1:2 BF (6540, KBERER T GABA & B, N
1.17 g/Lo SKJERMFEENT F 57 2 90, A ZUAT PR -5 Ry
P RV A 22 T AH LT PR B R IR E PR AR ISy T s A
W7, X T e PR R A G e A B
BEAFAE R H A= S 2R, RIS A AH GRS i B A 7 LR
PHEL R R A TE "

3 ORFEHEFN L BKRBERE 2 GABA & 5 &% pH Rl 45 54

Table 3 Detection results of GABA and pH in rice bran
ferment with different inoculation ratios

iV GABA % (g/L) pH
1 0.82:0.03 3.49+0.03
2 0.93+0.02 3.580.11
3 1.02£0.03 3.35+0.05
4 0.97+0.02 3.39+0.07
5 1.11£0.05 3.53+0.10
6 1.17+0.05 3.38+0.07
7 1.03+0.04 3.39+0.04

T Kl A R (AR 225 0 = 3.

22 REBEREABFMIERSIRMULER

TEHL N 2R S2 g0 ALl b, Ve R IENTa] (A) | K1
R (B)  FLIR BN S I RHERMAT L (C) =N, L
KIFFR T GABA & B N PFT R R, B 5 il 55 AR
REENUARRE T 254

MR 2R A 1 A IE SIS G5 2R WLk 4, Jr 22
SIPTEE IR I 5. R 5 AT, AR X GABA
PR B 22 WY K /N B>A>C, J7 2253 M3k
IR, R I i BE F O OBJE P 3R A IBE B AT I 35 R
(P<0.05), KRR TRl FIZLIR B -5 1 B B 42 FU T A2 197
T FERN (P>0.05) o EWLSI BT AT A, U A 12
KA ALBLC,, BRI E SN 30 °C, KRR ] 2y
24 h, FURR B S BB HERI ELo 122, HI T 2055
ATEIEAZ R 9 LA b, 75 X IEZC g b4l

R4 ORBERER A L ZRMUE ISR E R (n = 3)
Table 4 Result of orthogonal test for rice bran ferment
fermentation conditions optimization (n = 3)

N =2 A B C GABA® #(g/L)
1 1 1 1 0.74
2 1 2 2 1.03
3 1 3 3 0.72
4 2 1 2 1.05
5 2 2 3 121
6 2 3 1 0.92
7 3 1 3 0.86
8 3 2 1 1.17
9 3 3 2 0.76
k, 0.83 0.88 0.94
k, 1.06 1.14 0.95
Ky 0.93 0.80 0.93
R 0.23 0.34 0.018

5 DUKAEEZE S GABA & & N PEM TR T 25041
Table 5 Analysis of variance using GABA content in rice bran
ferment as an evaluation index

BRI P A Y5 FfH PlE
A 0.0798 2 0.0399 9 0.1
B 0.1845 2 0.0922  20.8045  0.0459
C 0.0005 2 0.0002 0.0526 0.95
R 0.0089 2 0.0044
Vil 0.2736
BEATYIE

23 AEBIZWIERE

SRS IEIE S B A0 Ao 485 S v afg e, LA T
BE 30 °C, KTENTIE] 24 h, FLER T SR A L RN
1:2 B, 45 GABA & &~ 1.41 g/L, It GABA 7=
BT IEASTE O UL ARS8 40 (58 54
A,BLCy S5 1.21 g/L) o BRI, KOBRIE ZR fe h A 1%
T2 R BRIEE R 30 °C, K EERTTE] A 24 h, FLER
SWEREE AL 1:2,
2.4 KEEFALIE T ZREXEEERFT
241 AR SAERORERE R N Rl 3 AT
1, AHEBEE TP GABA PR ABEE BA TIERAVE K
EISETHR BRI AT, T pH SR ISEREINE THE
kA, FEMIE I3 h 240 W B, GABA = HiisF|
I HRAE N 2.61 g/L, BB} pH NHARIE 3.18(1& 3a) .
KRR Th GABA 7 i&=5 pH BfiE & 75 I [a] 24 filr
ST R D R R AR AH ], 28 RS ]
>k 20 min B}, GABA F=igik B & AH 2.59 g/L, IHHT
KEEW pH b 314 3b) ., [Nk, #E A BRI 51
SR TER 240 W, S ETE] 20 min, HATANELE
PR KA 25 R TR A KO 22 GABA & (2.61 g/L)
o T AR BB (1.41 g/L), S AT HE A AT fE 2
TR U A A E S TR ER P gk g, A
J NG A IE R AR RO, >4 % g oA 2B 2
B, AR SE KRR /KA, M2 KA I 22 o pHL A
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Fig.3 Effects of ultrasonic treatment of rice bran on r-aminobutyric acid production and pH of rice bran ferment
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() 2 A 32 B IR, 85 1 e ah My Wi At & kA AR
Ak, PT84 IR B P e, T 4 v I v
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o
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TR (W)

GABA 7= 5P SR, 0 B 288k R A Ak Bt [w)
T, TG R R 2R (BT BRI S5 AR A R 4
14, BiK ZEH 2R 7%, Bk 7R IEAH B AE B B M 4%,
SHBEE ISR PERRAS, AR T R AR, Bk
pH 232 BUSEREANS TH i a2

2.4.3 KR AL PSRRI R (2l gl 5 T
H, BEE R IEIRE TS, GABA F=R 2 5eFm a k%
{IEa%, pH 25 IV FHE e, YREEE A
F] 210 °C i}, GABA J= & N K1H 091 g/L, pH N
3.37(Fl 5a) . MEEKEIEBIRIMLE R, GABA 7= & [H]
P ST S BRI a3, pH 52 SEREAIRS T s A
HREALR S, AT A RF S TR] > 15 min
i}, GABA F=EiA%IR A H 0.91 g/L,pH & 3.32(% 5b).
Ik, ds R KA RTRLRE S 210 °C, KA 15 min,
(R ZERGIE MR BRIKMRE 22 GABA &1(0.91 g/L)
/NTF ARG A B KOS R BR 2 22 P GABA & i

1.69 b —~-GaBa [8
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Fig.4 Effect of microwave treatment of rice bran on r-aminobutyric acid production and pH of rice bran ferment
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Fig.5 Effect of baking treatment of rice bran on r-aminobutyric acid production and pH of rice bran ferment
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Table 6 Effects of different conditions on rice bran treatment on various indexes of rice bran ferment

£zt AAb A Tl Peya
GABAF #(g/L) 1.41£0.08" 2.61+0.10° 1.47+0.09° 0.91£0.06°
E FEHE /1 (U/mL) 22.99+0.12° 21.46+0.09* 10.66+0.17° 9.96+0.09°
A I H KB (umol/L) 103.43+0.79° 109.54:0.54° 105.73£0.32° 126.28+0.73"
pH 3.3840.05° 3.18+0.08" 3.36+0.03° 3.3240.03"
FLBR B A V£ 8 (< 10° CFU/mL) 2.08+0.03° 3.17+0.05° 2.27+0.07° 1.59+0.05¢
PR R BV 2 (x10° CFU/mL) 3.11£0.05 2.97+0.03" 2.57+0.03° 2.39+0.07°

e B A T bR 2 n = 3. RATARVING FREFRoR 225 3, P<0.05,

(1.41 /L), 5B HF R AT BE Sy R 45 A AR vh 2 1 )
TE RIS, 5 RS B A 2548 S AR e, 8k
2 9 SR Ak, A S rY 2 R B T DA RH. L 16 1 7K fi sz
I, PNITTSEZ TR ZR  pH M GABA ™.

2.5 FEIFRALIEFS I KRR R M R0

H KR 43 5 A6 8 75 (240 W 20 min) | fH %
(600 W . 60 s) MJ&##2(210 °C . 15 min) Z54 T Tikb B
Jei, BEAT R A ORI 2R, KRB R T GABAL &5
e H IR b S T pH . FLIR B S BE B TR 7
BEFEAFERIAEINEE IRANR 6 FiR.

F 2 6 A, THAL BEAORE AR 28 A F8 bR i
FONA T . AL PORERZH Y GABA % 1 N FLIR
PR VR B YA Sy s, B pH AR, 43510 2.61 g/
3.17 x 10° CFU/mL Fl 3.18, AAbHHACHMELH 1Y) K 1%
YR A G ) e T A A2, H 5 S A BAOREZH
M2 AN T35 (P>0.05) o K5 R5 A BRAOBIEZH 119 & I MR
A B H R S B R = o 126.28 umol/L, fHH B 48 b5
B b 22T 7 AL ZH (P<0.05), [RI —Fpfiikb 3
7=, AR EE R R b P
3 Zhip

DISKAE A JAe), DAZPLIR B RN B TR Ay A2 I TR R
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