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Abstract: Objective To study and optimize the extraction technology of polysaccharides from Acanthopanax senticosus (AS)
waste residue by response surface methodology (RSM). Methods Phenol-sulfuric acid method was used to quantitatively analyze
polysaccharides from AS waste residue. Based on single factor, the extraction process factors of polysaccharides from AS waste
residue were optimized by RSM. Results The best conditions for the response surface optimization were as follows: extraction
temperature was 80 C, extracting time was 1.5 h, and liquid-material ratio was 21. The extraction rate of polysaccharide was
10.14% under the optimal conditions. Conclusion The extraction conditions of the polysaccharide from AS are optimized by
response surface method. This data can provide a theoretical basis for the further exploitation and utilization of the subsequent waste
residue of AS.
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1.1 MR

FITOIARYI W T 258 i1, 4 LA 290
K58 BT 3 S B0 % 5w IR O e A )
Acanthopanax senticosus (Rupr. Maxim.) Harms -/
25 KMy (A5 20161107) RERER (L5 20160211)+
TR CEE, TN PR TAPRA s 8% 5 R
i, 65 20171219, FESE=98%, PUZEE
VIRHE AR A BRI i adi.

1.2 {4&

HWS-11 fHif /KB4, M E IS E R A,
BT RF, TRBHRE AR ek s
A RAT; AT W eETE, Bl aiEi
AR AA
2 FEESHER
2.1 ZHERHRE

RAE (P EZGH) 2015 4ERR, AREC— @ 200l
WY, 70% CEEMARENASEEL 1 h, FHHEEUE 1)
) T AR 245 T 8 R4S 00 FOIAR B 324 BRI
RIEF 20 g5 IIN—EARFARIZRIRK,  In#k(alim
FEHL 2 h, W4, BET, 200 FOIAR IR 729 2 371.35
mg, %N 1.86%.

22 EREEERVNE

221 FRAEMIZRIILH] CRE-REEDTD  H%E
R 6 B 6 IR 0.100 g, BT 100 mL &, 7%
TR E 2%, R 1t DU 60 B 0T R VL VR 04 0.2 0.4,
0.6. 0.8, 1.0 mL T- 10 mL &3, ZMKENEE
1 mL, KU 1 mL 9 S%AMER . 5 mL iKER
2, 100 ‘C/KFRFFEEINFA 0.25 h, 20 C/AKFAE 0.5
h, AN 6 T 490 nm AR E HROGRE (4),

KH Excel BTS20 EIRE CRRAKR) BTt B
1 4 fH (DA FEATEIR L, REETRER
Y=10.775 X+0.106 9, »=0.993 4, FHIZFENIHR
BKES A HAEARIFMEHEXR.
222 HHKRER WS RSB M 100 mg
BT 100 mL &I, Z818/K 2 2%, AR &L 0.20 mL
T 10 mL &, % “2.2.17 T FEAENE 4 18,
THE ZFEPE R,

2 WEHEEUR = 2 PRI th 280 52 15 B 2 10 T R R
S 2 22 W 5 T4 1 22 R
2.2.3 FEEEIRL  HCH AN R RIET, TS
48 6 YURE, KIGH RSD N 1.4%, SoRiUaskss
FE R AT
224 EEMERE AEFHEI “2.2.27 TUF
W6 s % “2.2.17 TURHAEN I A 14, RE
RSD N 1.5%, BoRALEE T,
225 FGEMEIRALE  MKIKLE 0. 100 20, 30, 40.
5060 min Wl 52 i S A {E, 73 RSD 45 0.8%,
TERAHAE 1 h WAEH FEE .
2.2.6  INEEEISCRIREE  HEREEL 6 43 R 2 %0
TR ) TR B 54 2 BV, 1l Fedh a3
0.2. 0.4, 0.6+ 0.8. 1.0, 1.2 mg %z FExTIE 5, 1K
JUMA 1 mL B 5% KB, 5 mL KERER, 100 C
IKAFEEN# 0.25 h, 20 C/AKTAA 0.5 h, L4
FEHEETT 490 nm &b, MESH 4 1H, RGP
RN 99.1%, RSD N 1.3%, Bos A ke Rl
HERIf.
23 BEZRXLW
2.3.1  FREUES AR IR AR 20 S BRI FUnAR
TR 20 g« ZE087K 400 mL BT 1 000 mL [ ke
e, A HREC 1.0, 1.5, 2.0. 2.5 3.0h, UE,
Wi, PRGN 4 5 2R AGRARF 80% 2,
FERREED O (FAREG S5 R B R, DL 80% L%
TWEEDURTAR 2 B R oK), BTt SRH
HRI-BR RIS T 490 nm ALK 4 {8, THEIRICE.
SERAREUR Y BN 4.18% 9.18%. 7.98%. 7.46%.
7.13%.0 25 R R RTREUN [AIE 1.0~1.5 h B2 HCE T
R, 1.5 h J5 2 REPRICR RS TR, XTI RE 2
DRI Ay B o B BT (] R RE G, AR SO AR % 7
MK TF 200 E, SEEHERIERE TR,
UeAh, SREUN A KIS 2 AEE ARG 2, %
PE AL PR, RIS RS- BN ]2 1.5 ho
2.3.2  SREUE XTSRRI o) BOR AR
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JEFEW) 20 g 7EEE/K 400 mL BT 1 000 mL [ kS
i, 2 HIE 500 604 70 80+ 90 CILKME Tt
ITHEE, eIk, W4, RGBT IIN 4 5 Rk YE
AR 80% LB IF IR VTSR, BUTE IR T
KRB -BRIRE T 490 nm AR I 4 18, THEIRE
R 5 PLER Y HIN 6.11%-6.98%+7.23%19.03%-
6.42% . 45 HRAIEICRELE 50~80 CHI I #H £ 1E
FEIR R, 80 CHIHI IR K 740 2 B8 1) $E HU AR 1A )
AR, $RIUREAE 80~90 CIFRENR Eifjiash,
AR IR — I G 5 R AT A2 DR DL e il BE R AR 1
SRR ZHE, B A R AT R b, A
T 2 HE ISR RIS A PR AG. [RIk, ) TR IR 57
Y2 WE I SRR IR 2 80 C o
233 ORHEXHRECER P S i O AR R
FM)20 g BT 1000 mL BJERHEA, 43I LL 10,
20, 30 40, 50 (PRI ELREATHREL, JEIE, K4H,
RGO 4 £ EIRGEARFRT 80% LIV
FEUE R, BOTEVIIE T, SRR -BRER % T 490
nm KATI A {5, THEIRECE. 25845805000
2.03%-+ 9.12%- 3.43%. 2.87%. 2.34%. 45HRFEH
TORHELAE 10~20 B4 R T i, OBk ELAE 20~
50 B HREURIZMET B, 1X 0] G2 BT i F RS
DS, AFITFZRERIMIRE R . MRS,
B3 BEVE R B 2R E, I B H Al
R IR BT 5 5 DT S5 70 1) DR PR 7400 22 W (0
ERLEE, ) T AR 2 3247 22 W P s AR 0K} EE A 20
2.4 Mo SIS

1% HL Box-Benhnken HCh2H A R BT DLEAL A 2%
(RS aG LA ) 3 R 3 KPP T sRsedeit, bl
FOIME F 2 BRIt UG R T KK P LR 1.
1) FH e S Ty 0T DA B R 2R ST 445 SR 9 A ) i H B
] (A HREGEE (B). Wk (O 3 MEAE,
DAFRECE (V) AW RAE AT 04T, LI R IR 1,
I 17 HSLE, HFOSEENE 1. 7. 9. 124 17
M, HAHNAEF LR, =4ETAN AL B, C
HUE, e, JLEE 5 R, Ak
T SEIR IR 2 . ANOVA 2 Hr 45 58 W3 2.

3NHFAEAR R EE TN Y=10.15—
0.16 A—0.024 B+0.39 C+0.058 AB+0.080 AC+
0.075 BC—2.61 A>—2.87 B>—2.74 C2, 1*=0.9469.
MR 2 W4 BT T DLAIE 2 =9.588, o IhsE
WOTEVEE, RUITTREHT 3 IR 3 KPR Jskn]
TR, B 2 P AR AT, 30 TR R 379 % 0 1)

F1 CEURREBUAMMNESLEREER
Table 1 Experimental scheme and results of reflux

extraction for response surface

TS A/h B/C C Y%
1 1.50 (0) 80.00 (0) 20.00 (0) 10.43
2 2.00 (+1)  90.00 (+1)  20.00 4.43
3 1.50 90.00 10.00 (-1) 421
4 1.50 70.00 (1) 30.00 (+1) 473
5 2.00 70.00 20.00 474
6 1.50 70.00 10.00 4.04
7 1.50 80.00 20.00 9.78
8 2.00 80.00 30.00 5.01
9 1.50 80.00 20.00 10.21

10 2.00 80.00 10.00 4.13
11 1.00 80.00 10.00 476
12 1.50 80.00 20.00 10.15
13 1.00 80.00 30.00 5.32
14 1.50 90.00 30.00 5.21
15 1.00 90.00 20.00 4.49
16 1.00 70.00 20.00 5.03
17 1.50 80.00 20.00 10.19

#*2 WIRE ANOVA SHfisER
Table 2 Response surface of ANOVA analysis results

i ZE SRR Rl HEE F{E P1E
R 107.55 9 15005  <<0.0001
A 0.21 1 2.16 0.150 1
B 4.512X1073 1 0.057 0.818 7
C 1.23 1 15.48 0.005 6
AB 0.013 1 0.17 0.695 8
AC 0.026 1 0.32 0.588 4
BC 0.022 1 0.28 0.6115
A? 28.68 1 360.10  <<0.000 1
B2 34.68 1 43542 <0.000 1
c? 31.55 1 39614  <<0.000 1
2 0.56 7 — —
ZH 0.34 3 2.04 0.2512
afiiR %= 0.22 4 — —
MEZ  108.10 16 — —

PR Z A2 BA CPIREm 14y B, SoR-F 5 I
S RAEA R KIHIEC R, P # A OUE B A 2R 7%
Fo M B VEMAG IS =& 1) 3D B 1. HE 1
AT, BB G SR R, B A-B 3D AT,
i ] 5 A R IIAC BARA, 3 A3 ) R A
ISP IRA RS, XaTRelH TR &
AL LR, 1 A-C 3D AL, WEZIAAER
BEKIIREM,  SEBRME K B R FIROR LA Y 6 98
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() AR 2 AT R S 9 R BT 75 R BSF TB) A 1.5 he iR
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RSN, SERRFEECE SN 10.09% - 10.23%
10.11%, “FHMEN 10.14%, IUELE RS HSHRER
AL, R PSEE RAER T 5E.
3 g
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