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Abstract: Rice bran is the main by-product of sea rice and sea red rice. It contains many nutrients and
physiologically active substances. The use of it and the development of new products are conducive to the
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effective use of resources. Using sea rice bran as raw material, the production process of rice bran biscuit is
optimized through single factor test and response surface test. Combined with texture, electronic nose
measurement analysis and sensory fuzzy evaluation method, the influence of the addition of rice bran powder,
butter, and white sugar on the color and flavor of the rice bran biscuits is analyzed. The results show that the
best formula for sea rice bran biscuit is: low-gluten flour of 63.5%, corn flour of 23.68%, clear noodles of
13.16%, eggs of 26.32%, butter of 59.38%, granulated sugar of 31.12%, rice bran powder of 10.53% (Based
on total flour quality (100%)). Rice bran biscuits of such formula scored highest on sensory ratings. The
texture analysis found that with the addition of rice bran increasing, the hardness, toughness and brittleness of
the optimized biscuits rose first and then fell, and the color continually deepened. The results of the electronic
nose showed that there were differences in the flavor characteristics of biscuit products with different
formulations. The biscuit products of each formulation were sensitive to nitrogen oxides and sulfides.
Through principal component analysis, different biscuit products can be easily distinguished. This research
aims to develop refined processed products of sea rice by-products and to provide references for the
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comprehensive deep processing and utilization of grain by-products.

Key words. seawater red rice; rice bran; biscuit; formula; response surface; quality analysis
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1 15.79 73.68 31.58
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Fig.1 Effect of seawater rice husk bran, butter and sugar addition on biscuit quality
TE: a. by ¢ IFRRARKEE , B AR FR N x0T R E R, B R/NE FRERR REEX S, P<0.05, .
Note: a, b and c respectively indicate the sensory effects of different amounts of rice bran, butter and fine granulated sugar on biscuits.
Different lowercase letters in the figure indicate significant differences, P<0.05, same as bel ow.
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Table4 Response surface design and results

SIS A B c Y-EE 5 5)
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2 0 0 0 88.35
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5 1 1 0 62.81
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7 0 0 0 87.22
8 0 0 0 88.67
9 1 0 -1 71.30
10 0 -1 -1 77.75
11 1 -1 0 66.43
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R BRI, RN AR A .
TN R R I 2 RN B B sE HAE R
2.2.4 B pPu Ak e N 4

PR 5 i 7 T A 8 0 45 380 7 KRR T o 4 11
BAE T4 KRBT N & 10.53%. BHE N
i 59.38%. ANEPHEVR NG 31.12%, FEMLARMET
RENW TR TONE S 91.14 4y, TE LTI 4
PEF AT, WE = UCPAT, SR E T4
Jy (89.45+2.74) 41, HTUIMMEAHZETE£2%LA N ,
5 WH o i T A AR 00 A5 B ) e T2 A A o

2%

EIET

23 RMSH

I AL 6T F KRB I, SRR 3. Mk
BE AR N3G K, RBEDET R MEE . B0 A
JE 5 B ST B S D R A RO i =
10.53% 1 15.79% iy f T A BE w5 T H Ath = 21
( P<0.05), 10.53% KM 11 i B fre i, KR AR
X TG 2 R (P>0.05 ), 4 KM N &=
k1 10.53%I, i B g feal o BG ARG ES n
i, PR ARRE , DR R TRERE ;Y
DKOBIE VS £ 184 R 38— g PR BE B, KoM R A (R MoK
PE SRS BT KGN, N2
e, INTTREAR T A g 2o

=B /g 1390
25000 emfiigser) %,
= Fi/mm a é7 T
S 2000 R 7 125
::m)b &0 b b b b E
=1 - =
SET dp 171208
2 B
1000 —_2_% /
%5 / 15
500 /
0 1 1 1 1 1
0 526 1053 1579 21.05

KBRS /%

3 KRR MEX R T
Fig.3 Effect of seawater rice husk bran on biscuit texture
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Table6 Datamatrix of different biscuits aroma components

R b 0% 5.26% 10.53% 15.79%  21.05%
0% 1.000 0.998 0.998 0.999
5.26%  1.000 1.000 0.999 1.000
10.53%  0.998 1.000 0.999 0.998
15.79%  0.998 0.999 0.999
21.05%  0.999 1.000 1.000 0.998 1.000
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