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ABSTRACT: Objective To explore the effects of the addition of low glycemic index (GI) corns tarch on the

quality of biscuits and the in vitro starch digestibility. Methods Biscuits were prepared using wheat flour as the
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main ingredient and replacing wheat flour with low GI corn starch at 5 kinds of ratios of 0%, 10%, 20%, 30%, and
40%, and the quality characteristics and sensory characteristics of the biscuits was measured and analyzed. Their in
vitro starch digestibility and the rheological properties of the digesta were investigated. Results Crude protein
content was highest in the low GI corn starch biscuits with an addition level of 10%, at (7.65+£0.10)%. Meanwhile, the
carbohydrate content was lowest in the low GI corn starch biscuits with an addition level of 20%, at (66.14£1.50)%.
The addition of low GI corns tarch increased the hardness and crispness of the biscuits, while improving their
chewiness; when the addition was 10%, the biscuits received the highest scores for color, scents, texture, and
organizational structure. As the amount of low GI corns tarch added increased, the estimated glycemic index (eGI) of
the biscuits decreased, and the viscosity of the digesta increased. Conclusion Adding an appropriate amount of
corns tarch can effectively improve the GI value of biscuits, providing a fundamental experimental basis for the

development of low GI foods, and offering new insights into the application of corns tarch in the food industry.
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Table 1 Formulation of low GI corns tarch biscuits (g)

FE i Ik GI FKIE# A3 THI Ry F 43 bRt X N EAWATR

0%k G FEKRTER PFT (VT ) 0 1000 200 200 20 4 10

10%{% GI EAKIEHBET 100 900 200 200 20 4 10

20%AI% GI FAKIER YT 200 800 200 200 20 4 10

30%AI% GI FAKIER YT 300 700 200 200 20 4 10

40%fik GI EARIEMYET 400 600 200 200 20 4 10
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Table 3 Sensory evaluation of low GI corn starch biscuits
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Table 4 Basic nutritional composition of low GI corn starch biscuits (dry weight)

GG K53 1% K53 1% HHEF/% R 5i/% SR/ %  BOKIEY/% fERE/K]
0%k GI & . a e a e a d
KRBT 1.98+0.37 3.90+0.21 6.33+0.32 13.82+0.20 1.79+0.07 72.18+0.60 438.42+17.72
10%f1% GI £ . b . a d ¢ a
KFEMET 2.07£0.27 2.67+0.22 7.65+0.10 18.66+1.10 2.63+0.05 66.32+7.90 463.82+30.15
20%f% GI & b d b e ¢ d a
KR T 3.03+0.21 2.26+0.11 7.04+0.60 18.71£3.90 2.8240.02 66.14+1.50 461.11+45.41
30%fik GI & . . 4 ¢ b b b
KRBT 3.56+0.19 2.39+0.90 6.61+0.06 18.51+1.30 3.08+0.16 68.85+2.20 456.43+9.53
40%f% GI . . . . . . .
KFEMET 3.61+0.26 2.16+0.17 6.86+0.17 17.45+1.30 3.43+0.05 66.49+1.40 450.45+5.38

T Rl =S EE 5 A R 7R 38 B B34 22 5+(P<0.05), FEl.
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FE 11 T T R E TR BURUSE RS 1 R b el A B R 2R
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TE K S 0 X R A A R M B 7 A TR R
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i A SR A, BT bk T IR b, LA o R P OR B R
WITCZAK %5 Pitf 5 S B0 T il i 94 T o i ot I 6 K
MINARAEMAE . 5 o 20%IER N LB DF T4l Lo
fEI RN 7.1020.07, B FIEk KRS, FE0RE
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EOAMAN & s, ST F SR A
JEEE AR B R, IR G K TER VR N 06 T v,
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HE— 5T .
23 BESH
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HET G, DT I R T RN 2 sz

(¥ S i R DO g 6 FR, AR HLBIAG A GI oK TE
YU XT AE 77 A2 . E 520 (P<0.05) ST HEPETAH L,
I G B KRIER AN B E AR T L, SN T a, RUIPET
BEARTR . LIU SV OERFTER A 3 DF T e A o
SR PSRN, L A B R, B
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£S5 K GLEREMRMEI G BRI

Table 5 Effects of adding amount of low GI corn starch on the
texture of biscuits

- i LU (AR
mn//EE mm)
0%(% GI
FKTEH
BT
10%f% GI
FKTEH
BT
20%fI% GI
FOKTER
BT
30%fI% GI
FKTEH
b
40%fIk GI
FKTEH
BT

T EE/N MERE/AN THIEE/mI

7.01+0.04° 26.47+0.38¢ 23.47+0.35° 0.16+0.02°

7.03+0.03" 27.57+1.80° 26.30+0.77° 0.27+0.06°

7.10£0.07* 30.67+2.40° 29.07+1.64° 0.58+0.14°

7.00+0.02° 36.03+1.11* 30.53+1.24* 0.73£0.16°

27.37+1.02° 24.77+1.33* 0.20+0.11¢

7.03+0.01°

0%fIRGIER  10%(RGIEAR  20%RGIE K 30%MRGIEK 40%{EGIFEK
RO s et R v i R 21 7

P AEMR GL I KIE S IO LR
Fig.1 Macro plot of biscuits of the different adding of the
low GI corn starch
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Table 6 Effects of the adding amounts of the low GI corn
starch on the color of biscuits
FEfi L a b AE
0%fik GI
FKRIER  70.78+0.13°
PET
10%fI% GI
EAKIEH  68.23+0.06°
PET
20%({% GI
FKVEH  66.17£0.45°
PET
30%fik GI
FKVEH  61.88+0.27°
BET
40%f GI
EAKIEH  58.67+0.09°
P
T RN TR

3.51+£0.22° 22.75+0.46°

5.5740.18¢ 23.6440.21¢ 3.45+0.16%

5.96+0.07° 23.90+0.03° 5.35+0.14°

6.59+0.03° 24.86+0.33° 8.07+0.51°

7.05+0.15% 25.97+0.11" 11.12+0.22%

24 REITFNSH

B 2 F s TERIME GI R FER X Ao R
(P, AWk, HZI850 . RS AR . BNE G
R TER B BT R BR (0% ) BT 22 18] B T 25 07 1 A7 AE 22
o BEFEEAIWE ST EENEES, i
ZPE HEOE T E, 0% RN 40% 1778 i 35 95 57 (P<0.05),
JR B PR BB R AR, AR 2.3 FRXET (24
RO HTMIAT G - ORTOLA %8N & & #oky s AN P by BUR &
YT B T 9T, B RO S M2 25%.
o 25% TR T g, AH/INAEL BB R O R A
k. I 2 AT%1 40%fI% G TR FERY &5 1 BF 178 1A
ZH LA T T A A 3 22 7 (P<0.05) . [, 10%f1% GT F K
TER O RUFT R EEE . K R SN 1R

@ 0%[RGIE K FEM DT

(ER2S —o 10%EGTEATEBPET
8.8 —o— 20%{RGIERIEMPET
8.4l —o— 30%RGIF K IEHm YT

40%RGIE KM DT

Uk

R HALERY

TE: AR/ NG FoR A B35 2% 5(P<0.05), K 3 [,
2 A% GL EARFEMPF TR I I

Fig.2 Sensory evaluation of low GI corn starch biscuits
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Fig.3 Hydrolysis curve of digestibility of low GI corn
starch biscuite
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Table 7 Effects of the adding amounts of the low GI corn starch
on HI and eGI values of biscuits
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Fig.4 Effects of the adding amounts of the low GI corn starch
commune on the apparent viscosity of biscuit digesta
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