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Abstract: Here, low glycemic index (GI) composite extruded rice was prepared using twin-screw extrusion technology,
with rice flour as the main ingredient and white kidney beans, chickpeas, mulberry leaf extract, and soy protein isolate (SPI)
as auxiliary ingredients; further, the hypoglycemic function of this rice was verified in mice. Optimization of the raw material
formulation of the low GI composite extruded rice using the response surface method revealed the following addition
percentages to be the best: white kidney beans, 39.3%; chickpeas, 30.4%; mulberry leaf extract, 4.6%; SPI, 1.0%. Among
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these, white kidney beans and chickpeas significantly affected the GI of the raw materials of the composite extruded rice. The

inhibition rates of the low GI composite extruded rice in the context of a-amylase and a-glucosidase activity were 33.4% and

53.2%, respectively. Experiments in diabetic mice showed that continuous consumption of the low-GI composite extruded

rice could effectively reduce fasting blood glucose levels, maintain blood glucose balance, and significantly improve the

glucose tolerance in a mouse model of streptozotocin-induced diabetes. This study provides ideas for research on extruded

rice with high nutritional value and good quality so as to meet the low GI staple food needs of individuals with diabetes.
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Table 3 Response surface analysis factor level table
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Table 4 Influence of additive amount of each raw material on GI value
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Table 5 Response surface test

R A-aF2 B-E¥E C-FEeHRRY

5 A% AmE% Fmmgp, OfE
! 35 30 6 56.57
2 35 35 4 54.60
3 45 30 6 53.36
4 40 30 4 54.41
> 35 40 6 53.19
6 40 40 8 49.82
7 40 35 6 52.38
8 40 35 6 53.40
? 45 40 6 49.53
10 40 30 8 54.85
1 45 35 4 50.32
12 40 35 6 52.95
13 35 35 8 54.77
14 40 35 6 52.57
15 45 35 8 50.32
16 40 40 4 51.21
a2 40 35 6 5271
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Table 6 Regression model variance analysis table
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Cc’ 0.83 1 083 435 00754
KE 134 7 019
Kb 072 3024 155 0333 F1EF
#hik £ 0.62 4 0.5
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Table 7 Different sample pairs a-Amylase and a-Inhibition

of glucosidase
5 A a- RANEEY A a- AT
HE/% PHF %
Lid ek 13+0.2° 0.9+0.1°
HHERT B A RA 48.8+0.3° 59.7+0.5°
1& Gl £ A4 EK 33.4+04 532%0.6°
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= —a— X HRAH
g 25¢
: |
% 20+
Z 15t —
i
Ho10fk

5 1 1 1 1 1

0 2 4 6 8 10
ff el / JE

B 2 A B dm xot 47 PR 7 /0 B, 2 BRI 7 ) 2 )
Fig.2 Effects of different samples on fasting blood

glucose in diabetes mice
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Frlgh R, ARG KN, S AHIER RS
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29.4%, 120 min i, 25 HALIHEE S5 V) UG(E TS H B4
b, 4EFEPAT, XIS BEA S T, 5 0 min
FHEC T T 49.27%, Ui B BE SR 838 AR & H
mopE &5, =S8k LEFl, KGIES
B He oK 2H If B4 A 14.63 mmol/L, 5 %] 4414 2
WA B E, 5T A AN [ TH 2% R Sk (1% 5 /N
SR IR B0 A B, A0 4R S B T v B ROR B
F. WK AERMKG E45E k4, i h
R FE RS P, ) g 3, SEIE TR
A .

40 —w—{EGIH AHFEK
35| —— A

—a XA
30+

25+

20 -
15+
10 - )

0 20 40 60 80 l(I)O 12IO
A 18] / min
& 3 REF ST TERF /DN R EE VTN 280

Fig.3 Effects of different samples on glucose tolerance in

IMKE{E / (mmol/L)

diabetes mice

38

% 8 REHmMITAUCHIZNE
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3 g
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5426, KT 55, fFEAKGLEKR. [FB & IAC
Gl B & H KN a- VERBEF a- 6 %508 1 15 (17 40 1
Ty RN 33.4% M 53.2%. HEE T K GI 2 &5
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