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Effects of wheat bran on physical property and starch
digestibility of crisp biscuits

LI Yue, LI Peng-Fei, QIU Xin-Ru, YI Chun-Ying, LIU You-Xue, GAO Wen-Hui, KONG F eng*

(Agricultural Science and Engineering School, Liaocheng University, Liaocheng 252000, China)

ABSTRACT: Objective To investigate the effects of wheat bran on color profiles, physical properties and starch
digestibility of crisp biscuits. Methods The wheat bran was added to wheat flour in different proportions (0-50%)
to make biscuits. The solvent retention capacity of the mixed flour, color profiles, spread ratio, hardness and starch
digestibility of biscuits were determined. Results The results showed that adding wheat bran resulted in the
increase of solvent retention capacity value of water and sodium carbonate, the decrease of solvent retention capacity
value of lactic acid and gluten performance index (4.71%-33.20% and 25.73%-34.11%), and caused the color of
biscuits to darken. When the wheat bran content was greater than 20%, the spread ratio and hardness of biscuits
increased (53.54%—64.31% and 135.98%—408.53%). In addition, the addition of wheat bran reduced the starch
digestibility of biscuits to a certain extent. There was a strong positive correlation between wheat bran addition and
physical properties of biscuits, and a negative correlation between wheat bran addition and glucose content at digestive
end of biscuits. Through principal component analysis, 2 principal components were extracted, and the cumulative
variance contribution rate was 85.3%. Conclusion The addition of wheat bran to an appropriate amount effectively

improves the crispiness of biscuits, inhibites the digestion of biscuit starch to a certain extent, and increases the
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functional properties of biscuits. It can provide a reference for the further development of wheat bran products.

KEY WORDS: wheat bran; crisp biscuit; solvent retention capacity; spread ratio; starch digestibility
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values of flour blends
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2.3 EHEXIERME T EEM RS

PET R ETMIRA RS, HIRET . DB,
RZHNEE T B RV T R E IR AR, BRI M,
MGEF A FBGAF 23 A5 P BRME  h D T A B
FEFNGEJE R RAE, I 3 W, R T o e —
FE MR o ARG DT AT A, BRI 50T R A
B (7=0.963, P<0.01). B (=0.940, P<0.01)%H 2 FEI1EAH
Ko W 3 s, ZERSINEN 0~20%0T, PFT ) R i
TR EH A (P>0.05); IR 20%~30%0F, BFT 1 E
B I K (P<0.05). ZZERASIMGEEN 30%~50%HT, PF 1Y
FIEJR T TG B AR A(P>0.05) . SIE JRE = % 37 1 1A 2 ik 1
SN, SOZER 2RI 5y & BRI 22 Bk i & B & 4 K

8000 - a 18
e [ wi k3

6000 |- a 46

Lo
£
= 4000

b b
b c o
d
2000 e e 42
0 0
0 10 20

30 40 50
ZEFRIS L/ Y%

3 2Bk T Py PR BT A R
Fig.3 Effects of wheat bran on the physical properties of biscuits
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carbohydrate in biscuit

x1 BTFESHOMEXRM

Table 1 Correlation among various parameters of biscuit

miH W LA-SRC

SC-SRC  Suc-SRC  W-SRC  GPI

JERRRE WEAE L a’ b"  Chroma 5%

W 1.000

LA-SRC 0.121 1.000

SC-SRC  0.919** 0.224 1.000

Suc-SRC ~ 0.882*  0.562 0.870%  1.000

W-SRC ~ 0.935%*  (.383 0.850%  0.954** 1.000
GPI  -0.712 0.601 —0.615 —0318 -0.470
MEFERE  0.963%*  0.121 0.923*%* 0.827*  0.864*
MR 0.940%*  0.395 0.832%  0.953%* (.989**
L —0.970** 0.072 —0.898* —0.759  -0.823*
a 0.940%* —0.117 0.915% 0719  0.767
b*  —0.188 0.394 0.185  0.009 —0.189
Chroma  0.660 0.179 0.875%  0.614  0.527
WA -0.876% —-0204 -0.749 -0.766  -0.838*

1.000

0.888* 1.000

—0.968** —0.838* 1.000

0.949** 0.774 -0.990**  1.000

-0.012  -0.199 0.161 —0.072 1.000

0.777 0.526 -0.711 0.773 0.576  1.000
-0.932*%* —0.890* 0.855* —-0.792 0.126 -0.580 1.000
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