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Optimization of extraction process of Suopiyin and its antioxidant and
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Abstract: [ Objective] Based on classical prescriptions of Xin'an Medicine, a functional food was developed to help exert antioxidant
effects and maintain healthy blood glucose levels. [Methods] Based on the results of single-factor experiments, an orthogonal design was
applied to optimize three factors in the extraction process, namely the solid-liquid ratio, extraction time, and number of extraction cycles.

The extraction yields of total polysaccharides and total flavonoids were used as evaluation indices to determine the optimal extraction
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process. The in vitro antioxidant activity of Suopiyin was evaluated using the scavenging rates of DPPH, ABTS, and hydroxyl (-OH)
radicals. The in vitro hypoglycemic activity was assessed by measuring the inhibitory rates of a -glucosidase and «-amylase. A type 2
diabetes mellitus (T2DM) rat model was established. Fasting blood glucose, body weight, 24-h food intake, and water intake were recorded.
Blood lipid levels and oxidative stress indicators were measured, and hematoxylin-eosin (HE) staining was used to observe histopathological
changes in liver tissue. [Results] The optimal extraction conditions for Suopiyin were as follows: a solid-liquid ratio of 1:10 (g/mL), an
extraction time of 60 min, and two extraction cycles. Under these conditions, the extraction yields of total flavonoids and total
polysaccharides were (9.15£0.25) mg/g and (122.76+1.48) mg/g, respectively. The ICy, values of the Suopiyin extract for DPPH, ABTS,
and -OH radicals were (0.492+0.130), (0.669+0.080), and (14.568+2.010) mg/mL, respectively. The ICy, values for inhibition of
a-glucosidase and a-amylase were (6.006+0.730) and (6.864=+1.060) mg/mL, respectively. These results indicate that the Suopiyin extract
prepared under the above process conditions exhibited good antioxidant and hypoglycemic activities in vitro. In vivo experiments showed
that rats in the model group had significantly increased blood glucose levels and reduced body weight, accompanied by increased food and
water intake. In contrast, the symptoms of polyphagia, polydipsia, and polyuria were markedly alleviated in the Suopiyin group, and blood
glucose levels were significantly reduced (P<<0.05). The serum TC, TG, and LDL-C levels in the Suopiyin group were significantly lower
than those in the model group (P<Z0.05), whereas HDL-C showed no statistically significant difference compared with the model group. In
addition, serum SOD activity in the Suopiyin group was significantly increased, while the MDA level was decreased (P<C0.05). Liver
pathological damage was alleviated, and the number of lipid vacuoles was reduced. These findings indicate that Suopiyin can reduce blood
glucose levels in T2DM rats, improve oxidative damage and dyslipidemia, and alleviate liver tissue lesions. [ Conclusion] The Suopiyin
extract prepared using the optimal process effectively increases the contents of total flavonoids and total polysaccharides and exhibits good
antioxidant and hypoglycemic activities both in vitro and in vivo.

Keywords: Suopiyin; total flavonoids; total polysaccharides; extraction process; antioxidant activity; hypoglycemic activity
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Table 4 Changes in blood glucose level in rats from each
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Table 6 Changes in food intake in rats from each group

group mmol/L g/kg

2151 1E 20 TR 4] FEMARAL T ORUIRAL 2151 IS E| LAY 2] EMRAL ORI AL
WERSERL 5.441.52 18.6+3.81" 17.94-4.40 18.5+3.72 RS 52.6210.93 75.7411.03" 74.4413.127 78.6+15.65™"
18 514074 21.5+£223% 2034329 202+2.45" 1 6414724 705+11.64 57.0£697 82.0+-7.90
2 454121 2424315 21.64£3.97 19.6=3.24 44 7534987 783£936 69.7+£6.75 80.3+£9.52
3 )4 534086 23.942.62" 24.6+2.82 19.0+2.94" 6 J 83.4+8.44 87.74+14.42 7434984 91.7+10.44
4 )3 554123 255+21.87% 2234431 17.3%£3.3" 8 JH 90.711.53 833755 8024823 88.5+11.73
54 5240.65 23.6+3.14" 2284284 164+137" FOGIERLL E # 25 A B (P<0.01) ; HHITAL LA,
6J4 4.740.82 24.6+£2.62" 21.9£3.53 16.7+£2.22" #Jy2 F B I (P<0.05), %% 2 SR B2 (P<0.01).,
7 5.0+1.73 25.0+1.26" 20.64+3.74" 155+1.37"
8 J4 6.120.76 259-2.32% 21.8+431° 16.5+1.63" P b A BT AR (P<<0.05) ,HDL-C & it A7 Fh i B %, (B

T OHIEHE AL, #2250 E (P<0.01) s 5B L
B, %22 57 3 (P<C0.05) , ** Ry 22 i 3% (P<<0.01) .
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Table 5 Changes of body weight in rats from each group

g
415 w4 P2 AR UG
MR 312.54:21.91 335.7+£14.10 329.4414.97 341.049.65
SE
1Ji 345.8418.54 287.2413.53" 28454885  306.417.65

4 365.3+13.68 265.7+18.10% 301.7+17.66" 304.5+18.87"
6 JH
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TSGR A # o 25 F B E (P<<0.01) s SR AL 1L
B, * 22 5 3% (P<C0.05) , ** g 22 S0 W 3% (P<C0.01) .
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Table 7 Changes in water intake in rats from each group mL/kg
4151 T A 5E 1 4JH 6 J4 8 J4
2 HA 103.8+9.76 108.4+10.55 105.3+8.11 110.0411.40 107.74+10.86
R 133.0+9.94" 143.3+11.26" 139.7+8.84" 145.3+9.63" 156.8+10.76"
A AR 2R 136.2+12.47 141.8+10.70 137.0+11.55 135.7+9.32 134.4+10.35"
P UIRZR 131.34+9.53 137.3+11.66 130.4+10.19 133.8+12.34 129.2+9.87"

TOSIER A, N 22 T B (P<T0.01) ; SRR L4, ** ok 22 S 3 (P<<0.01)
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Table 8 Changes of TC, TG, LDL-C, and HDL-C in rats

from each group mmol/L
215 TC TG LDL-C HDL-C
ERA 1.8940.08 0.61+0.07 0.47+0.09 1.14+0.09
A2 6.0140.18" 1.84+0.10" 1.3440.08" 0.58+0.06"
iRl 5.2540.097 1.484+0.08" 0.94+0.12"° 0.62+0.13

T HRUIRZ 4.1040.14" 1.2440.177 0.730.14™ 0.8740.09"
TS IERFA R o 22 R R E (P<0.01) ; SR 1
B, %2 57 3 (P<C0.05) , ** R 22 4 3% (P<<0.01)
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Table 9 Changes of SOD and MDA in rats from each

group
4151 SOD/(U-mL™")  MDA/(nmol-mL™")
IEH 184.09+13.33 538044
ik 97.36+ 14.84" 11.92+1.04"
AR 135.75+9.41° 8.70-+1.40"
IR 155.58+7.94" 6.75+1.33"

TS IEWA R o 25 R (P<0.01) ; SEIE4] H
x5 B (P<0.05) 4+ 2 F A i (P<<0.01),

J
¥ l‘v. \‘

& s
iR R
B7 ZEKXAMIIELERYE LA
Figure 7 Morphological changes of liver tissue in each
group (100X )
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