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Studies on Gluten—free Bread Preparation Using Germinated Brown Rice Compound Powder
WU Hao-tong, DU Jia—yang, LI Dong—hong,ZHOU Da-yu, YANG Li-na, MA Tao"

(College of Food Science and Engineering, Bohai University, Jinzhou 121013, Liaoning , China )
Abstract: Gluten—free bread is prepared from a composite powder consisting of germinated brown rice flour,
and appropriate amounts of soybean flour and corn starch. A mixing tester and texture analyzer were used to
study the effects on germination of adding transglutaminase, L—cysteine ,and rice protein. The effects of brown
rice compound powder on gluten—free bread quality were then studied. Single factor and orthogonal testing, to—
gether with sensory scoring were used to determine the most appropriate amount of each component. The opti—
mized compound powder for making bread contained germinated brown rice flour,soybean flour,and corn
starch, with a mass ratio of 5:2:3. Using this composite powder,0.8% TGase,1.0% L—cysteine,and 2.0% rice
protein were added to optimize the sensory qualities of the prepared bread.

Key words: germinated brown rice compound powder;gluten—free bread;orthogonal test; compound improve—

ment;sensory evaluation
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Table 1 Characteristics of the indicators
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Table 2 Factors and levels of orthogonal experiment for
compound additive formula optimization

K- ATGEH% B L-PBEaERR/% C RKEH/%
1 0.6 0.6 2.0
2 0.8 0.8 4.0
3 1.0 1.0 6.0
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Table 3 Bread sensory scoring criteria
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Table 4 Influence of TGase on the flour properties of germinated brown rice dough

TG By JERET Rwrh  c/ c2/ c3/ c4/ cs/
/% [A)/min  [8/min (N*m) (N'm) (N°m) (N'm) (N:+m)

C1-C2(FEH 51k C3-C2(TEMMIL C3-CATEMMIfL C5-CA(TER Il
FE)/(N-m)

FEE)/(N-m)  #FEZEME)/(N-m)  F#E)/(N-m)

0 1.82 8.20 .13 0.37 1.47 1.00 1.24
0.2 2.57 8.50 .15 051 1.68  0.99 1.18
0.4 3.13 8.30 1.14 044 1.69 093 1.14
0.6 4.05 8.30 1.15  0.68 1.68  0.99 1.18
0.8 4.15 8.30 .15 0.75 1.72 0.94 1.16
1.0 3.18 8.40 1.16  0.90 177 0.99 1.18

0.76 1.10 0.69 0.24
0.64 1.17 0.69 0.19
0.70 1.25 0.76 0.21
0.47 1.00 0.69 0.19
0.40 0.97 0.78 0.22
0.26 0.87 0.78 0.19
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Table 5 Effect of cysteine on the silty characteristics of germinated brown rice without gluten

Lk i fErr ¢y ¢/ €3 c4l G5
IS/ %

CI-C2(FEHH  C3-C2(YEMMl  C3-CA4(TEMMIfL  C5-CA(TER Inl
[A]/min  [A/min (N'm) (N'm) (N:m) (N'm) (N-m) FbF#PE)/(N-m) AR4FEPE)/(N-m) #EEME )/ (Nom) A4/ (N-m)

0 1.82 8.20 .13 037 147 1.00 124
0.2 2.18 4.20 1.12 031 1.56 088  1.07
0.4 2.03 3.40 1.13 028 155 0.84 1.00
0.6 1.90 3.30 .12 028 151 081 1.00
0.8 1.97 3.30 .12 029 151 081 1.00
1.0 2.00 3.10 .12 029 152 078 0.93

0.76 1.10 0.69 0.24
0.81 1.25 0.68 0.19
0.85 1.27 0.71 0.16
0.84 1.23 0.70 0.19
0.83 1.22 0.70 0.19

0.83 1.23 0.74 0.15
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Table 6 Effect of rice protein on the flour properties of germinated brown rice without gluten

KKEH RN REr  CcU c2/ c3/ c4/

WINE/% [A/min  [8]/min (N*m) (N°m) (N°m) (N°m) (N'm)

C5/  Cl-C2(FEH 9L C3-C2(3EMMifL C3-C4(TEMmMIfL  C5-C4(TEM; Il
HPE)/(Nom)

FRE)/(Nem)  BEENE)/(Nom) AERHE)/(N-m)

0 1.82 8.20 .13 0.37 1.47 1.00 1.24
2.0 2.25 8.20 115 0.44 1.62  0.98 1.24
4.0 2.05 8.00 1.14  0.36 1.52 0.86 1.04
6.0 2.28 7.50 1.14  0.39 1.58 093 1.14
8.0 1.18 6.90 1.15 041 1.59  0.98 1.19
10.0 1.75 7.40 1.15 044 1.62  0.82 1.04

0.76 1.10 0.69 0.24
0.71 1.18 0.64 0.26
0.78 1.16 0.66 0.18
0.75 1.19 0.65 0.21
0.74 1.18 0.61 0.21
0.71 1.18 0.68 0.22

B L [R] A2 B[R] A A 1 g5 A o B THE TR
B o X AT RE SR DR — 7 T/ ROK B Ay 35, 1 1A
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T DA T A0 ) 7K S A RS , 35K 2 {1 AT 1A 3 D R 2
a5 BE REAIR2Y, (AT Debet S5 PIIF 57 22 BH yE ) Uk IE 7
FEER P PR ZEAG |, 2R A e v R R A5 381 T R
P v T T P PR M TS R A A e A ] A
PERITCI AR, 2762 BRI &N 2.0%~
4.0% N T ATAS BT RE PR AL T
24 WSR-S B ik

TG DAY JGRE B) RS e 1) AR 1 55 AR R R
P, T AR RS 8] 1T RS Bsf 1D RN 1 55 PR PR FRARL
FAHIR 0.4.,0.4 F1 0.2, & ELES NS 1 A Mixolab
SHCGE Y IE SRR 5 RN 7 s .

3 PP AR T AT A AR S ) SR R B>AS
C, RP L= STG B> OKREH, HihEN
B:AC,, BIUSINEE A TG B 0.8% L—FBE R 1.0% K
KEH 2.0%.
2.5 1A A e 2

ANTRITE 77 TH PATJSAA) 000 o 45 2R L 3% 8.
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Table 7 Results and analysis of orthogonal experiment for
compound additive formula optimization

Cl-C2(EF ...

- W G TR T
N-m)
1 1 1 1 158 6.10 0.74 0.38
2 1 2 2 2.33 3.40 0.67 0.38
3 1 3 3 2.22 8.20 0.60 0.64
4 2 1 2 2.43 7.30 0.57 0.62
5 2 2 3 1.90 6.80 0.56 0.43
6 2 3 1 3.00 9.30 0.34 0.80
7 3 1 3 2.40 5.90 0.61 0.54
8 3 2 1 1.92 7.40 0.53 0.46
9 3 3 2 2.12 6.80 0.48 0.47
T, 140 154 1.64
T, 1.84 1.27 1.47
T, 147 191 161
K, 0.47 0.51 0.55
K, 0.61 0.42 0.49
Ks 0.49 0.64 0.54
R 0.15 0.21 0.06
i B>A>C
o
z;ﬁ BALC,

SPE SRR AN ] PR AN AL AR LU T B 2 22501 ; B
& TG M2 , HARERE G P RINE IR ] 4R e,
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Table 8 TPA detection results of bread dough with different formula

e T/ (g/kg) S FhRIE JBeE LilZe [l 5 44

1 1 270.06+£26.57° 0.93+0.04" 0.79+0" 1 016.77£22.48° 1 037.52+23.87" 0.42+0"
2 1 137.95£22.22 0.94+0.01* 0.82+0.02 934.92+46.66" 890.61+46.98" 0.43+0.01"
3 1 060.04+99.32" 0.92+0.02° 0.79£0.01" 839.13+78.67° 779.80+80.16° 0.43+0.01"
4 12 16.65£78.39" 0.93+0.01* 0.78+0.01" 955.61£51.57" 891.05+44.95" 0.42+0.01"
5 1 231.59+79.48" 0.92+0° 0.78+0.01" 971.12+£54.59" 899.90£52.16" 0.43+0.01"
6 1 034.68+27.54 0.93+0.01* 0.79+£0.01" 823.63+29.63° 772.66+6.71° 0.44+0.01°
7 1410.85+81.37° 0.94+0.01° 0.79+0.01" 1 119.55+55.2° 1 058.60+39.62° 0.44+0.01"
1 384.04+33.21° 0.94+0.01* 0.80+0.01" 1 109.28+31.3* 1 044.34+45.45° 0.44+0.01"
1 324.93+32.38% 0.94+0.01* 0.80+0.01* 1 063.88+16.62 1 005.37+£2.26" 0.44+0.01°

T < [RVF AR 708 .3 22 5% p<0.05 5 A1) AR FROR T 183 22 5+ p>0.05.

EFEIA L2 G 3 a4 s, i et ]
PLEPUE L= Ji 2 o) 1 B 8 49 R 1) 52 il K F TG
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#£9,

x99 AEBARFHATHREEHREETS
Table 9 sensory scores of different recipes of germinated brown
rice gluten—free bread

R oy AR oy
1 60 6 80
2 61 7 70
3 74 8 64
4 75 9 65
5 67 10 20

E VA AR, 6 Sl o e, B
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