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Development of artificial hypoglycemic rice from edible leaf grass and its
inhibitory activity on a-glucosidase

JIN Jing-Hong", ZHANG Zi-Ang, YAO Zheng-Ying, LI Nan-Nan

(Nanjing Institute for Comprehensive Utilization of Wild Plants, Nanjing 211100, China)

ABSTRACT: Objective To develop artificial hypoglycemic rice with leafy grass as a nutritional supplement,
optimize its formula, and analyze its inhibitory activity on a-glucosidase and sensory quality. Methods The
orthogonal experimental design was used to optimize the formula parameters of artificial rice, with corn amylose
and rice starch as the main raw materials and edible leaf grass powder as the functional additive. The inhibitory
activity of a-glucosidase was detected by enzyme labeling instrument to evaluate the hypoglycemic effect the
samples, and the food sensory analysis was carried out according to the sensory evaluation method. Results The
water extract of edible leaf grass showed a high inhibitory rate on a-glucosidase with an inhibitory concentration
(ICsp) value 1.189 mg/mL, which was close to the inhibitory effect of the positive control acarbose. The optimized

formula for producing artificial rice from edible leaf grass performed excellently in sensory evaluation, with good
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flavor, texture and appearance. Conclusion

Edible leaf grass has excellent nutritional value and potential

hypoglycemic activity. The artificial hypoglycemic rice develops based on it not only meets the special needs of

diabetes patients, but also provides a new choice for the health food market, and has broad application prospects.
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Table 2 Sensory evaluation form
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Table 1 Orthogonal table for the formula of edible leaf 20 43 MG, JCis A AR, Jomm  6~10
grass hypoglycemic rice NELRRRESF, A7 PR 0~5
K% AR T ACRAHL. BB MRS 8~10

KF AR EHEER  BORIE) COUBFFH ) DOKRIR)

HM260 #Nt)/%  /°C /(t/min) /%
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JENA 100 mL @B Z4K, A FEEFE; B2 h 55
B, 8 h G VKIS 10 min, —40 °C¥E 1 h 5 & T
WAL, SRIFHRES, 4 °C. 12000 r/min £.0> 15 min, B
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Table 3 Table of nutritional components of edible leaf grass

K 57 B LTt il 5 v
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WE )
BEE R 11.1 mg/100 g GB 5009.83—2016 & &h % EFARME M HEIE N ZRE )
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Table 4 Orthogonal table of 4 factors and 4 levels
BETR5/
80 - S A%  BPC  Cl(t/min)  D/% h ;N\
- 1 1 1 1 1 72.2
S 60 |
& 2 1 2 2 2 69.0
£
= 20 | 3 1 3 3 3 74.8
4 1 4 4 4 69.0
20 | 5 2 1 3 3 68.0
6 2 2 4 1 72.6
0 . . L . . 7 2 3 1 4 65.2
1.0 1.5 2.0 2.5 3.0
N 8 2 4 2 2 73.0
Pt F PR TR/ (mg/mL)
b 9 3 1 2 4 65.8
100
10 3 2 1 2 68.6
80 - 11 3 3 4 3 74.4
12 3 4 3 1 65.2
2 60} 13 4 1 4 2 71.4
E 14 4 2 3 4 58.8
* 40t 15 4 3 2 1 71.6
16 4 4 1 3 70.0
20 K, 285.0 2774 276.0 281.6
K 278.8  269.0 279.4 282.0
0 s 10 15 20 25 30 K 2740 2860 2668 2872
A& I3 W 85 VL5 4 W 3 /(mg/mL) K, 2718 277.2 287.4 258.8
PLL £ B K B4 (a) BT BB VA VR (o) R - 2 M T TG 1 10 ki 713 69.4 69.0 70.4
i AE 1 :
Fig.1 Inhibition abilities of aqueous extract of edible leaf grass (a) ks 69.7 67.3 69.9 70.5
and acarbose solution (b) on a-glucosidase activity
ks 68.5 71.5 66.7 71.8
M Ta, b AfRIARH, B ROK S Y i W A . oa . i
2.0 mg/mL B30 R B4l 76.7%, #2IE 2.0 mg/mL i 68.0 : ' '
BT A W IR ROCR, @ SPSS B TS B B R 54 43 32 71
I K 3 9 A 28500 ) R B (inhibitory concentration, 1Cs) gy A ey A,B;C4D;s 81.0

B} 1.189 mg/mL, B2 PR BMEAR 1Cso{H 1.226 mg/mL,
SR DR S RIS 2 2 ARl AT B EL A R RO
B RSRAEY), H R KRB 7E BT ik A E] 125 mg/mL
B, HX oA RS T IO 2 mg/mL AT
FEPRIUCIAR Y, SRR e L R A 2.5 mg/mL
B} X - B RS P A 2R 52904, B A g
TR 2
23 BMEAKIZEE S IEZSE S

Fie B3 1 A Z FKOE F IBM SPSS Statistics 26 4
7% 4 (4 I F 4 KV IE 38 3R) IR SQEAE S0 7 250 T 38 o

H2e 4 AT LAE H, 2 kB K ST 2k 2
i D>C>B>A, RIZK US> WUBEAT 55 3o > 115 B > K 4%
TER HM260 ¥R, SR A SRS S RILA A
H: FOKEEEE R HM260 FINE 15%, HEE 105 °C, B2

x5 EXSIRFENHE

Table 5 Analysis of variance table for orthogonal experiment

i iﬁu amE Wiy F BN
BIERAL 235450 12 19.621 2.624 0.232
I 76950.760 1 76950.760 10292.121 0.000
Al% 25.660 3 8.553 1.144 0.457
B/°C 16.348 3 5.449 0.729 0.599
C/(t/min) 55.015 3 18.338 2.453 0.240
DI% 119.070 3 39.690 5309 0.102
2= 22.430 3 7.477
BIt 77208.640 16
BIEE BT 257.880 15

R*=0.913(I4&J5 R*=0.565)
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Fig.2 Inhibition of a-glucosidase activity by water extract of edible
leaf grass rice
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