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Abstract: [ Objective | This study aims to investigate the in vitro antioxidant activity of polysaccharides

from Sini Decoction and optimize the parameters of its water extraction and alcohol precipitation process,
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thereby providing a reference for the development and application of Sini Decoction polysaccharides in fields
such as healthy livestock and poultry breeding and research and development of green feed additives.| Method ]
An in wvitro antioxidant activity evaluation system was adopted. The in witro antioxidant capacity of Sini
Decoction polysaccharides was assessed by determining their scavenging abilities against DPPH free radicals,
hydroxyl free radicals, and ABTS" free radicals. Single—factor experiments were conducted to examine the
effects of extraction time, liquid—material ratio, and extraction temperature on the extraction rate of the
polysaccharides. The Box—Behnken design and response surface methodology were employed to optimize the
extraction conditions. [ Result |Sini Decoction polysaccharides exhibited significant scavenging effects on DPPH
free radicals, hydroxyl free radicals, and ABTS’- free radicals, confirming their good in witro antioxidant
capacity. Additionally, the optimal extraction conditions for Sini Decoction polysaccharides were as follows :
extraction time of 75 min, liquid—material ratio of 20 mL/g, and extraction temperature of 86 “C.Under these
conditions, the polysaccharide extraction rate reached 3.22% , which showed no significant difference from the
model—predicted value of 3.232%. [ Conclusion | The extraction process of Sini Decoction polysaccharides
optimized by combining single—factor experiments with response surface methodology is simple and feasible.
Meanwhile, it is confirmed that Sini Decoction polysaccharides possess excellent in vitro antioxidant activity,
which lays an important foundation for their in—depth research and product development as a natural
antioxidant in the fields of animal husbandry and veterinary medicine.
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Tab.1 Factors and levels in the response surface experiment
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FIZE BT AB \BC #6) DU 7 Z2 B4R IR Y (E 19 52 I e 2 (P<0.01) , — IR0 B FIZE I AC KT Y {E 1 5%
Wi 2 35 (P<0.05) , T — Y0 A X VAR SN 535 (P>0.05) o PR F {7 7T %0, 34N PR 25 0) DU 3 3% 22 W B
RS VT A C B AIA, ENERIGE B0} A E R]

F2 WEARBEITSESR

Tab.2 Response surface experimental design and results

58455 Experiment number A B C Y/%
1 -1 0 -1 1.41
2 1 0 1 1.74
3 0 0 0 3.32
4 1 1 0 1.45
5 -1 0 1 2.20
6 0 0 0 3.18
7 -1 1 0 2.21
8 0 -1 1 2.26
9 -1 -1 0 1.47
10 1 -1 0 2.38
11 0 0 0 3.06
12 1 0 -1 1.59
13 0 0 0 3.27
14 0 1 1 2.65
15 0 -1 -1 2.39
16 0 0 0 3.17
17 0 -1 1.27

#3 EEEFESH

Tab.3 Analysis of variance for regression model

He U -5 FIH1 L) FiH P B
Source Sum of squares  Degree of freedom Mean square F value P value Significance
]
8.2200 9 09130 57.18 <0.000 1 wE
Model
A 0.002 1 1 0.002 1 0.13 0.726 8
B 0.105 8 1 0.105 8 6.63 0.036 8 *
C 0.599 5 1 0.599 5 37.54 0.000 5 wE
AB 0.697 2 1 0.697 2 43.66 0.000 3 wE
AC 0.102 4 1 0.102 4 6.41 0.039 1 *
BC 0.570 0 1 0.5700 35.70 0.000 6 ok
A’ 3.1500 1 3.1500 197.30 <0.000 1 ok
B 0.8813 1 0.8813 55.19 0.000 1 ok
c 1.5200 1 1.5200 94.93 <0.000 1 wE
W 2%
0.1118 7 0.016 0
Residual
AU
0.071 6 3 0.0239 2.37 02111
Lack of fit
afiiR s
0.0402 4 0.0100
Pure error
B
8.3300 16
Cor total

FRIRFETAE 5% KV WFNE o FORZETAE 1% KPR EME

* significance at 0.05 level, ** significance at 0.01 level,
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18 B Design—Expert 13.0.1.0 #0422 il = PR 22 3¢ B A FH e 1o 17 1] 0 45 v 2 141 (151 8~ 141 10) o 45114k
)T R R L 25 2 B T LA S e 79 K] 3 A8 B A0 PSR 557 , A T ROBR A2 JE R 1B T L T 4 53 A B 23 4, I 3ROR R
PR32 A B T 35 5 AR S, A TR R L 28701 03 1, IR S8 AR IR o A7 i 17 TG
) 3B A T DA s ke < A1 3 % i 7 P 5 i R B, 5 i e B BE N L 0T & IR R A EAR A s, [z
IRFREEL,

F Pl 8 T 2RI, i 7 LT 174 T 28 I i L 56 e e S B Ay Y Sk () R TR0, 3R TR TR T (A) FIBORHLE (B 1Y
2& HAE R DU 33037 Z2 A PR OB 2 A A . o FERORL G (B) 5 il b Ay o 7 T 2 5 i AR [i]
(A BETEBEW , ELVRORHEE (B) B A5 v 48 43 A % 2 T K, Ul 5 4R LA T A L, VRORE B X IO 33 7 22 4 e
I ES Ay TE .

P/ %

Extraction rate

N
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Liquid-material ratio
N
PHFE/%
Extraction rate

WORHEL/ (mL-g)

I I
72 78

FEHLAS [)/min

Extraction time
P8 AR HRURT ] 5 YRORE L 1ty 45 2 4 P 5 i T 73 A
Fig.8 Contour plot and response surface plot for extraction time and liquid-material ratio
Fy P21 O Wl 280, w7 AT 24 5 A L B W , 25 v £ VT DA o I 2 (L e I8 AN A, 58 B i BB 1] (A) i
WG (C) W5 AT FIR 0 SR B 82 Wi B 3 o e, i 3 AR QRLIE (€) 77 1) L iy o 17 v 72 1 4
PSRRI 6] (A) B, SR WITE T PR 2R A9 52 800, SR BBGHL B  336 97 Z2 B R BCR B B2 M TR

IR /%

Extraction rate

P 7799

PRIV E/°C
Extraction temperature
8 &
/%
Extraction rate

%
a

72 78
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9 PRI ] 5 B IBCH B A 25 e 2k P e L 1T 7 B

Fig.9 Contour plot and response surface plot for extraction time and extraction temperature
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FH P 10 7T T w7 T {5 S B DA i A 2, 45 s 2 DAt LR LA A S8 e ok I, SRR (B)
SRR E (C) BYZ AR DA DU 7 22 AR R AT 5200 o o JOREEE (B) 75 16] B4 Wi 137 1 2 A e BBt
JE(C) BN 28 , HARBURIE (C) 45 Rk oA B 4, R IR X 24 N RIS AR v, S G B i
HHECXS 22 S AR A S M B 3
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Extraction rate

o
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21
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Fig.10  Contour plot and response surface plot for liquid-material ratio and extraction temperature
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i 1 Design—Expert 13.0.1.0 TRA T H0L G 10 IRl A RS AU 33— 25 40T, 0 1 DU v 2 W 0 B L FR B S RO
PLHUATE] 74.618 min JEREHE 19.891 mL/g FRBUEE 86.124 C. 254156 S5 S ARAE A v 414 K DU 3 37
ZME AR BT 25 I R g B B ] 75 min JRCRFEE 20 mL/g FEBURE 86 °C. FEM ST HEAT 3 AT IR IE
PRI, 15 2 DU 2 BB BN 3.22% , AR FUINAE 3.232% SEARALT , 7040 Ud B 1 3% [ml A B 70 f
P, SR FH A 1 T8 325 DA PO 39637 Z2 B A SR BT 2 A AR T A 74
34 #

VU3 IR BRI ) 2 R B T2 R R =R 2 M A i 22 SR Ty, HLA Il A JE Il BH R
ZIR . ARBIFSE R %07 ) & 2RI PE o, v Z2 WSS o0 R SRS AR 1 AR W 3 P T 5 52 DG .
PRSI F W, DU 77 22 W B B Y A BRI BRAE T, S/ AR B R I R B sl A e s 2 A
TRAE B FHE , DA 78 E— 2 X He SR T 20047 T R4k .

FELEDTEE T H, Z BT A AR PLEIP S B e S B T SR 3 A K e e A B o AR 2
JrIE™ ., HAT, & T a2 TR E R R A IR . AR AR FE 1.6 mg/mL BTt ik B T,
VU355 7 Z2 45T DPPH I R RN 2 R 2R B T BR 2 53 501 AT 35 73.05% 5 48.98% 5 7F 10 mg/mL Bt W B2 T,
XFABTS [ FH T B 26 85 34 97.40% , 7843 Ut I L BT b 2 A IR SMIL LA RE T, iz 2 7 2 W54 )
RS IR s T A R A R AR AL T IR

ZHER PRI T A R i AR BCR S AR TG e o PRI R AT ARG FL X 224 45 A 1
NN N R R it — 2 4R T DU v 22 W A S O R A o R R R A, R o 1 AT
1) Box—Behnken 11, R GE LA /K BT T2 i A B IR 8] R0RH LU R IO BE S5 OGS B0, e 4
FE A T2 55 AR U B] 75 min JROBHEE 20 mL/g FRIGELEE 86 °CL %451 T 2R IRIL 3.22%, 1
W07 2 WEAE - R b R HEAG I 2 5 AR R SR At T A5 it

JRUAE U35 Z2 10 T 2R A S AR SME M S T B Bt iR (B TR PR o filan , U533
Z IR ROC 2 1 R BB, LR SR D9 B S Re 38 B4R 24 7 s A A it — 2 B0 E . ok
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KA FE ] IR AT 2 W R ASA AT , ) P S 95 3h Wy R AN 1) 7 8 T BRI 25 G B AR HIBIL A A, LA
B DU 22 55 24 5 S D REVE DR b RS2 B

4% #

VU 3 V% Z2 A B A B AR SN A RE ), #F — 8 W T X DPPH F ph 3k 5% [ R 36 L ABTS - FH i 3
(AR B3 258 53 3 P 3K 73.05% . 48.98% . 97.40% , >y HAE B B2 e PR K ARDARRAS 5] 451 3 iy - i B 4t 7 3 ek
oo R, DAROKIR AR VL Ry BE Rl 8 1 20 DR 22356 245 45 Wk 107 11 15 Box—Behnken ¥ 31, 5 1 U339 224 K
PRI AE T 25 MR BN E] 75 min RO 20 mL/g SRBUEE 86 °C, 7RI 414 N HEHURIA 3.22% ,  Hibw
HEAL 25 5 7= L AL T & Bt T s S %
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