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Preparation of Steamed Chestnut with Extract of Polygonatum, Citrus
reticulata and Crataegus pinnatifida, and the Antioxidant Activity of
Its Polysaccharide on Serum of D-Galactose Induced Mice
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Abstract: Objective: To obtain easily digestible and antioxidant chestnut steamed products to promote the development and
utilization of chestnut medicinal and edible functions. Method: Using extract solutions from Polygonatum, Citrusreticulata
and Crataegus pinnatifida to steam and process chestnuts, total polysaccharide content and sensory evaluation as indicators.

The quantities of three traditional Chinese medicine food additives, namely Polygonatum, Citrusreticulata, and Crataegus
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pinnatifida were optimized through single-factor experiments and orthogonal tests Lo(3*). The effects of chestnuts on the
small intestine movement of normal mice before and after processing were observed using charcoal powder propulsion
method. The mice were induced to produce oxidative stress by D-galactose and their serum was isolated. The content of
catalase (CAT), hemeoxygenase-1 (HO-1), superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), and malo-
ndialdehyde (MDA) in each group of mouse serum was detected using enzyme-linked immunosorbent assay (ELISA). Resu-
1t: Based on single-factor and orthogonal experiment results, the optimal formula for steamed Chestnut with Polygonatum,
Citrusreticulata, and Crataegus pinnatifida was determined as follows: 91.95% chestnut, 3.45% Citrusreticulata, 2.30%
Citrusreticulata, and 2.30% Polygonatum, with a total polysaccharide content of 97.10+0.16 mg/g. The charcoal powder
propulsion experiment showed that the charcoal powder propulsion rate in the processed chestnut group was significantly
higher than that in the chestnut group, with a statistically significant difference (P<0.01). The ELISA detection results show-
ed that compared to the blank group, the levels of CAT, HO-1, SOD, and GSH-Px activities in the serum of the model gro-
up decreased (P<0.05), and the MDA content increased (P<0.05). The levels of CAT, HO-1, SOD, and GSH-Px in the
serum of the vitamin C group, chestnut group, and steamed chestnut group increased (P<0.05), and the MDA levels decr-
eased (P<0.05). Among them, the CAT activity in the steamed chestnut polysaccharide group was significantly higher than
that in the chestnut polysaccharide group (P<0.05). Conclusion: This study provides a medicinal and edible processed ches-
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tnut that is easier to digest than regular chestnuts and exhibits stronger anti-aging properties.

Key words: chestnut; homology of medicine and food; polysaccharides; oxidative stress; antioxidant activity
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Table 2 Sensory evaluation standard of chestnut
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Fig.1 Effect of Polygonatum dosage on sensory evaluation
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Fig.2 Effect of Citrusreticulata dosage on sensory evaluation

17 F— A

2.1.3  UAEHEXPERE OB ikl 3 or, 78
AR SR PP 59452 B LU B9 A8 I A 28 n 5 Se kg
JnJE TR RS SHESIERT 3.0 g JE T TR, X
S F T LA AR AT TR, 3 S U BEAR K, (H s e
Z 2 PHEEGETMEEL IR, F2m 1, S 2UsE i1
PrAg o3 AR, WOEBULAE RS 3.0 g A7 F—
Al

90 -
85 -
80 -
75 -
70 -
65 -
60 -
55 -

50 T T T T T 1
0 1.5 3.0 4.5 6.0 7.5 9.0

L (g)

B3 L R AN A5
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Table 3 Scheme and results of orthogonal experiment design

SRS A B C X1 X2 Yl Y2 Y
1 6 45 3 6696 803 48.63 27.01 75.64
2 6 3 2 7776 80.7 5647 27.14 83.61
3 6 1.5 1 69.24 81.6 5028 27.44 77.73
4 45 45 1 9139 858 6631 28.66 95.17
5 45 3 39399 892 6826 30.00 98.26
6 45 15 2 9639 845 70.00 2842 98.42
7 3 45 2 7409 813 53.81 3734 81.15
8 3 3 1 82.85 80.5 60.17 27.07 87.24
9 3 15 37020 78.6 5098 2643 77.42
Kl  78.993 83.987 87.100
K2  97.283 89.703 85.400
K3  81.937 84.523 85.713

R 18290 5716 1.700
e XUA B2 (mg/g), X2 RN (4), YN B Z R
PO, YRR E VRS IOy, Y SRS . MR R kG
Y1=(70/F KB LB &) < B2 & B X1 BRE M A 0 AT 4
Y2=30MAR R E PS50 < B E PRS0 X2; LR A E Y=Y 1+Y2,

K4 LEGVENTIIENT

Table 4 Comprehensive analysis of variance

W= Wz Form AdiE FIt FlagE &N
A 578.707 2 22.875 19.000 *
B 59.801 2 2.364 19.000
C 4911 2 0.194 19.000
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525 FEHAR L, AR/ U HEE SR/ N T 25 1
21, AT i P25 5 (P>0.05) , ZEHil A 2 4H /N B #E
PEAR 25 P (P<0.05); SHREELHAALL, Zihil i 5EeH
JoEiE AR 353 5 (P<0.01), VLI 4, R ME | 1l
. BOREZE S RS R R e Bt N B Mgz sl

100 = _—
80 -
L s B
< 60 4 e
% Z
=
4 40 4
E
20 <
0 T L} L)
=Kl W 2

K4 MRS/ Nz s
Fig.4 Effect of Chestnut on small intestinal motility
E: 525 HAIRT I, "P<0.05; SHRERLLXT L, **P<0.01.
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X.(P<0.001), SOD B i $15 (P<0.05), MDA %k
W ERRAIR, 227 HA G5 X (P<0.01), SRIIZE R

150 -

100 4

it (pg/mL)

s

R SNSRI, A
A

MDA

2 (nmol/L)

e

® 5 I SOD. GSH-Px. HO-1. CAT. MDA & &

Fig.5 Content of SOD, GSH-Px, HO-1, CAT, and MDA in the serum
T Has XTI, *P<0.05, #P<0.01, #P<0.001; SHEIUL X LY, *P<0.05, **P<0.01, ***P<0.001; 5 IE LM N} L, &P<0.05,
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B I . B ZEEHIE PR SE B R AP AL
R, A MEE D-gal 5 RA/NRIE, RS, SRS
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