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Abstract: Objective Polysaccharides from the leaves of Acanthopanax gracilistylus (AGSL) were extracted with smashing tissue
extraction (STE), isolated and purified, and the properties of their moisture retention and moisture absorption were studied. Methods
Extraction process for AGSL polysaccharides (AGSL-P) was optimized by using the spherical symmetrical design test, and then
isolated and purified through alcohol precipitation, Sevage method, bleaching, dialysis, DEAE-Sepharose Fast Flow column, and
Sephadex G-75 column, and the structure was identified by chemical experiment, IR, and NMR. The properties of the moisture retention
and moisture absorption of AGSL-P, AGSL-P-1, and AGSL-P-2 were studied and compared with common humectants (polyethylene
glycol 400 etc.) in relative humidity 43% and 75%. Results The optimal STE conditions for AGSL-P were as follows: material-liquid
ratio was 1 . 14.5, the extraction temperature was 71 ‘C, and the extraction time was 257 s. With the best extraction conditions, the
yield of AGSL-P was 1.62%. AGSL-P-1-1 was homogeneous polysaccharide with a-configuration, and it may contain glucose,

rhamnose, and galactose. The results showed the absorbent capacity of AGSL-P-1 and AGSL-P-2 was superior to the common
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humectants, polyethylene glycol 400, and moisturizing ability of AGSL-P-2 was amount to polyethylene glycol 400. Conclusion A

steady and convenient extraction technology for AGSL-P has been established using STE method, AGSL-P-1-1 homogeneous
polysaccharide is isolated from the leaves of AGSL has been established using STE method, AGSL-P-1-1 is isolated from the

leaves of AGSL for the first time, and AGSL-P-2 is an excellent moisturizer.

Key words: Acanthopanax gracilistylus W. W. Smith; polysaccharides; smashing tissue extraction; isolation and purification; moisture

retention; moisture absorption
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208 AGSL 2 85 (1 N A ER I T 23T, RS
KBTS Sevag EBREEA . Wi, BT kS
e, R RR R (a3 . 2 SRR 7
BAET 0 AGSL HL 2 WEE— D oy s alidh, JExr
SERSATHI0 S5 08 o RARAE I 2 Bl ARNS 43 7 T K
g AR, WOKPERELT, CCA T A P
B BB FRAREA R . R, A S5 5 AGSL-P
N A4 ) AGSL-P-1. AGSL-P-2 HEAT T {5490 K
WBPEREIIT ST, A EIFRFIH AGS Byt
G
1 XES5HH

UV-1750 4] WA RETE, AR Bidt A w]
JHBE-20A ! [:UH2I#, AL G B AT PR A 7l 5
AUW220D Z73ptfrRF, HAEEAR]: e s
L, FE[E Beckman 21 ; MD7044 #7148, Ll
AR R A A AS 3120A RUHE S TE
G RARFFFERINMER AR AR T4 HH-S
K, T geis THALES) s DZ-1BC BUEA
THAE, BRI RS AR A SHZ-D (11D
REH KA EE, T TR R A

YA LM CAGSL), 2012 4E 8 H X A Tiir

BRI TALARR, 2Rl e H B 25 K27 24 2 Be Xl 1) i
U 58 N ANHFE LN Acanthopanax gracilistylus W. W.
Smith t, HARTEGE, Mol G 40 HifD
o bRA (BRAS H 120815-Y) {-AE T4 &
RS & T 2 T S T R SR

1 BEOOE R, o 2 AR A E T, AR
9, 5 150623-200901, Jii 1 73 £ =98%; AGSL-P,
ASEgE Bl HNAIRBOEEITS: T, RS
EAHL, TR =98%; K. WK, —&H
oo IE T OWE. B 5008, BERAEL . &
i, Ol 400, Haby 1,3-77 . KPR
K AR AR O [ A pr Al 2K A
il DEAE-Sepharose Fast Flow (45~165 um) & H
GE /7] ; Sephadex G-75 I 4 #iij #1. Pharmacia 23 ]
2 FHiE54%
2.1 BIEREENE
200 N RS IR O A B X R BCE T
105 CHEMR TR, M BE e Pra, K2R
125.1 mg, INZEME/KECRK 100 mL %%, Bk 1.251
mg/mL (1) 25 B0 B, 2 .
2.1.2 AGSL-P ffEanffifiles  Ri% P HUE & AGSL
A G 40 HIFD, IMAZEIEK, —E5tE PN
L2 K, B0, 13 EIEW, RATOERTE . BEN
K, B0, BRI S RE R SRR H0h
80%, FHE TUKHI 24 h, B8, B0 305
TUIIK G, IANSEARFAR) Sevage 7] (G4-
IETRE3 DD BREEA. MBRIEHE SR P IA
3% HoOn SRR, ARG NGB HTIS T AE TR 2
NI BT N L R SRR S HCh
80%, FRIRENIY), MK LREVRG, BRI
TrEF TR, 195 AGSL-P kK.
2.1.3  FRAERNZRILRE] M 2N SR T
1.00. 2.00. 3.00. 4.00. 5.00. 6.00 mL 43%% T 100
mL ST, SAERRZIRE, . BRI
I 2.00mL, & THRIELES, M 1.00 mL 5% 4%
WL DL 5.00 mL iRERER . EIEEHE 5 min,
40 ‘CREH NI 30 min, U, WOKBAREE. T8
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PR RIS 490 nm ARG (4D {8, 2%
KVETE . BL A PR, FTEIREE (O Ak
B, 132N [EH 77 4=12.762 C+0.006 8, R*=0.999 4;
LB 12.5~75.1 ug/mL.
2.1.4 AGSL-P #2HUFRNE  MRIEEIETTFH 2
5 R R B T TR B . PR N A S
AGSL-P $£1%.,

AGSL-P {25 = CDM/(WM,)
C VR DRI ATHE )R R IRBE (mg/mL), D AFRREAEEL W
AR Z RS (mg), M AEE 14250 IR R 2
BERA TR (g), My AZIM TR (@)
2.2 AGSL-PEHITZ
221 EAEBFIMIER B AGSL 50.0 g, KA
[PEHGE, A AT 50 LB (0. 10%.
20%- 30%- 40%) 7EFWIAAF N (AL 1 212,
PEHL 3 Yk #5348 3 000 r/min. FEEUNA] A 3 min),
% “2.1.27 TTIR$EEL AGSL-P. Fif$ AGSL-P %
“2.1.47 hIEIESRHOR . LI AR R, BEE L
REAAR B IN, AGSL-P [I$RHURIZ D %,
[FIN2EfE R . SRR B, K2

B hissd, FEERICE N, SRR, 2Rk
B, KU s s b,  AGSL-P 1)
ali B B 2 BE AR TR o E o s . K R R
AGSL-P $##H0R 7, HOmEHRIER AGSL-P 14l
FEPEm, (HRRECRE, HlA . SA%55E, &
FEAK A A S8 (BRI ) o
2.2.2 BRI FR U VIR MR BRI FR 37 R
L, it ERG R, DI s R RE A5
A (A YR, EEUN AGSL-P $REUE M4 KK 3
AR FEEE (XD PREURE (X)) FEHUR A
(X3) NFEENE, DL AGSL-PREUR (V) NH%E
RbR, BEVFERITARGRES . h B fe 2 2
H, BRTETCFRBE 5 IR0k SR B B A g % 52 N
#, SH PRI T B AR IR 3 AE R
BRI FR S B0 B IR EL

I AGSL 2y H0Fy (L 40 HI) 50.0 g, ks
Fro, $LERMEDSFRIREE BT vk “2.1.27 T
LIRS AGSL-P. IZEAT LK 1, BRI AR
itk 1.

N DPS 9.5 AR A RIAT R, KRR

F 1 BKEXFRZITHRE (n=3)
Table 1 Spherical symmetric design test (n=3)

oA X X,/C Xils i E I hE1E/% WEIRZE Y%
1 1:12.8(-1) 56 (1) 205 (-1) 1.02 1.13 -0.10
2 1:12.8(-1) 56 (1) 275 (1) 1.19 1.39 -0.10
3 1:12.8(-1) 74 (1) 205 (1) 1.13 1.03 0.12
4 1:12.8(-1) 74 (1) 275 (1) 1.54 1.61 -0.03
5 1:152(1) 56 (1) 205 (-1) 0.80 0.82 -0.01
6 1:152(1) 56 (1) 275 (1) 1.17 1.35 -0.16
7 1:152(1) 74 (1) 205 (1) 0.76 0.84 -0.06
8 1:152(1) 74 (1) 275 (1) 1.34 1.30 0.06
9 1:12(/3) 65 (0) 240 (0) 1.43 1.42 0.03

10 1:16([3) 65 (0) 240 (0) 1.54 1.43 0.15
11 1:14(0) 50 (—3 ) 240 (0) 1.57 1.51 0.17
12 1:14(0) 80 (3 ) 240 (0) 1.32 1.49 -0.13
13 1:14(0) 65 (0) 180 (/3 ) 0.60 0.65 0.00
14 1:14(0) 65 (0) 300 43 ) 1.32 1.26 0.10
15 1:14(0) 65 (0) 240 (0) 1.59 1.61 -0.05

BARNLLE ZL35 R AGSL-P 12 HUE (V) 5 X, X5,
Xy Z IR I R, TR Y=—24.627 5+
1.528 8 X;4+0.179 5 X,+0.077 2 X3—0.045 7 X;°—
0.001 0 X,°—0.000 2 X5>—0.007 4 X.X,+0.000 8

Xi1X3+0.000 2 XoX3; R=0.948 8, R*=0.9003, F=
5.0179, P=0.0452, S;=0.1660, Durbin-Watson
it d=1.796 2. B3R, F'(9, 5)=4.77("P<0.05),
WRIGHA RN F>F, 1<d<<2, H#ER 2, #i8
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50 C<X,<80 C, $RHUNIIH 180 s<X3<<300 s I,
AR IR Ry R B A A A [
1:14.5, $EB0EE N 71 C, $2HUS A 257 s. B
W AL SE T, AGSL-P #2508 4 1.62%.
223 BGUE A FRWOFEX R A T R IE R X
FRUETHR I P A 48 LR v, U AGSL Zi MR
(1L 40 Hf) 50.0 g, FEEME, % AGSL N
SPEHC T ZHHAT 3 G IE IR, [AI SR IR
VLR P SR BUE SR AGSL-P BEA T RS . B9
PEECEILE A 10 14, $REGEIEN 90 C, $#EHL 3
R, BER 120 min. A FEHEELILN 10 14, $2HK
WEER 60 C, $EHL3 K, BEK 90 min. AR
[ “2.1.27 Wi, Z55 (R 2) Bor, WaRFREE,
Ml S A SEE AGSL-P $EHUE S35 N
1.65%+ 0.86%. 1.06%. tr, [NaUHEHELHEE
AGSL-P 2 2 5 PR 806 (A0 LU AH X 1% 22 4
1.82%, WAk ER(E SR I (T DA S . 3R
257 s (4.28 min) W& ELVREHEIN 120 min.
FPEEL 90 min ) AGSL-P $#2HUR 43 31 51 92%-56%,
HESHERL,

x2 Wb ER
Table 2 Results of validation test

RO e

1 2 3 P RSD/%
WA 165 1.61  1.69 1.65 1.62
[ERIZE. 086  0.88  0.83 0.86 1.94
AR 1.01 106 1.10 1.06 2.83

2.3 AGSL-P B9 B4hik

FREL AGSL-P 1 g %1 20 mL iR+ (PBS) 2%
PR, B0, B EIEWOL 0.45 pm FAFLIERE,
HEUEW N ) DEAE-Sepharose Fast Flow £ [, 435
F1 200 mL PBS 221« 281 7K ) 0.1.0.3.0.5 mol/L
NaCl %A1 0.5 mol/L NaOH ¥EMit, AR EN 1
mL/min, 43BORAE, FREF 10 mL, FZRMm-HR IR YA R
EEATIN AGSL-P (118 o J e I 06 43 BORCHE VE M C
D, &G, HAaTEA32] AGSL-P-1 (46.33%).
AGSL-P-2(9.67%) AGSL-P-3(13.83%). AGSL-P-4
(11.75%), Hr, AGSL-P-1 el % i, &E

AGSL-P-1 #H7 F 5%

H{ AGSL-P-1 ¥} K (463.3 mg) _I= Sephadex G-75
¥, 539 H PBS 2~ 28 17K &% 0.1+ 0.3, 0.5 mol/L
NaCl AT 0.5 mol/L NaOH VEfit, AR 1
mL/min, ZBOlCEE, A 10 mL, FIRE-ARRIEER
EERIN . AR —XEARIE (B 2), BT, HAT
1435 AGSL-P-1-1 (313 mg).
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B
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Fig. 1 Chromatogram on DEAE-Sepharose Fast Flow
column for AGSL-P
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B
2 AGSL-P-1 Sephadex G-75 #H & it 5Bt 4%
Fig. 2 Chromatogram on Sephadex G-75 column for

AGSL-P-1

2.4 AGSL-P Z&H#SHR

241 AZEPEBEST B AGSL-P-1-1, RBCiilk 2
mg/mL (WG, DAZETRAKAVEZS IR, 20 bAonT
WEPEVER T PR R IO R BH X R

HEATHL-IAG AR, =&k SRR N, 453 EoR,
R A . AR e IR 7>
Y5 AGSL-P-1-1 [N, 5 RB N, 3
AGSL-P-1-1 ARG JEN . FRBELE M) ByRRsyr, A
RESE @3 (EASI U IES N %

242 4iEE  AGSL-P-1-1 4 Sephadex G-75 £
G, 1R X FRIEE (B 3D, i8] AGSL-
P-1-1 EAE— AR o G 38 — 2 b

243 406 AR) Kl HU AGSL-P-1-1 £ i 2
mg, MIA 200 mg 2141 KBr fifk, BHERSG G
JEF R B AR e 2T SN R AE 4 000~400
em ' F. 45K 4, AGSL-P-1-1 [ IR I3 A
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B
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Fig. 3
AGSL-P-1-1

A 2P R R 3 430.96. 2 971.03.
2914.95, 2850.47. 1459.61. 1386.92cm . JiH
75 1386.92 cm™ AbJE U, Uil CH, AN .
1637.71 cm™ ' A4 £-CHO Hh C=0 il 4idik
NPT PEG 1420.56 cm™ AL WIS C-H [R175
B FTE, HA C-H (WA ZE 4R SR I T B R AE
W 1 033.98 em ' ALK BRI IS N 1% A B R C-O-C
ghikgh C-O BV a4 51 , /2 12 Bl TR R AE IR
HAE 1010~1 100 cm ™ &b 2 MW, 0] 24
Ni%h a K95, 966.36 cm ' Abh=C-H s ih
PRBE; 873.83 e AL AT BE LI BEE S84 45 PR 5
WIS s 603.21 e A Ay REG IR 242 06F R R 47 41 50
WU, 563.76 cm ™' Ab o HERR Y C-O-C 1) o {7
BRI AR R

Chromatogram on Sephadex G-75 column for

— o /
Y
v \

4000 3000 2000 1000
WeH/em™!
B4 AGSL-P-1-1 B IR iZ%[E
Fig. 4 IR spectrum of AGSL-P-1-1

2.4.4 IZREILHRETIN FREL AGSL-P-1-1 30 mg, ¥
T D0 T, FCHIBURE S ECN 4.0% 0%, TR
WK, BT TH-NMR 35 . B 5 & AGSL-P-1-1 )
'H-NMR &, 64.50~5.40 J& 7 LA X B8, 3
4 ks, b o 4.68 WE S8 ABEHIE S, 15
SR, AR Re S AL RSk A S IR ES . 65.02
WAEFUERTRE 2 a-D-P-FLHE N kA5 5, 6 5.18
WAES T BE R o-D- TR kA5, 6 5.37
AME I TT e a-D-HI BB R kA G T, kA E
SUEHINAE 55.00 LA E, BEHAZHER o #TY, 5 IR

)

o

6.5 5.5 4.5 3.5 2.5 1.5 0.5
J
5 AGSL-P-1-1 i 'TH-NMR i &
Fig. 5 '"H-NMR spectrum of AGSL-P-1-1

EEAT I 25 SR — 2. o0 2R 08 R IE, K>
IR B 0 3.66~4.15 N, ESME,
HEN. 0 3.28 AbrTfg s FAEKEEME S E. 6 1.25
6 1.26 &by FRAHE b FF IR IR Rl . &5
A IR MR, 2T Re & A m% s AR A
FLHE
2.5 DGERMHFRIEMESRIE
2.5.1 AGSL-P SR mminikfetb g i
TR 43 205 B 1% AGSL-P % AGSL-P-1
YR AGSL-P-2 ¥k 5 & I 400 ¥ 1,3-1
TEEROON 5% A, % 10 mL. 40 FIARAE AR
BAERFUIR AT E A 43%F1 75%[0 T 548 4,
20 ClHIR, Wdf. W 12 h FRRE TR, THEWR
W, ESRE 48 he WIRER=W,— W))Wy, W,
LWy N FE SRR 5 T

MK 6 FTLAE Y, FEARXER BN 43%H 58 T,
W Z k7N A AGSL-P-2>AGSL-P-1>1,3- ] >
5% Huh>% £ ¥ 400> AGSL-P. AGSL-P-2 [{]
T 2R A I T () 34 I 34K, 48 h IHTS A IS 2 AT,
FL3) 168 h J5ik 2 5 KR % 69% . AGSL-P-1 [
M ZEAE RN 12 h I FEATE BRI . 17 AGSL 2 KAl
FLAt 3 LRI ) AW 2R AR ZEAN K, BT [R]85  1f
TSI, 48 h I IEAIA B e KRR %

HE 6 WU, EFXHEE N 75%HEE T,
24 h N E KN K AGSL-P-2>AGSL-P-1>1,3-
T EE>5%H > 2 400>AGSL-P; {H{E
48 h W K/ K AGSL-P-2>5%H il >
AGSL-P-1>5 2 "% 400>AGSL-P>1,3- ] %,
AGSL-P-2 1t 24 h I35 25 RIRAEA, it 24 h
M R o WA I TR] R S I 98/ . AGSL-P-1 R
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181 _o AGS-P-2
—&— AGS-P-1
16F s AGS-P

= 5% Huh
14F = % 2, "% 400
—— |37 %

AHRHESE 43%

12+

10+

W/ %

251

MIRESE 75%

/%

0 12 24 36 48

6 BT R E L
Fig. 6 Changes of moisture absorption rate for each sample

with time changing

FAEWNE 12 h INFFEAK B AN, 24 h I 75 21 55 R
W, H 24 h BREMA TR s%HMAE S
T 400 [N e E N TR SR e k. 1,3- T
TR ALY 24 h WA B KRR A, H It 24 h,
WA N, 576 12 h A 2R AGSL-P
W A .

TCRAEFINIRE B 43% IR Pk 2 7E 75%30 5%
o, AGSL-P-2 MR Z #4557 AGSL-P-1. AGSL-P
Je oAt 3 FR LRI o
252 AGSL-P H5{HERMIRIEIERELLER  #RAER)
“2.5.17 T, ERC LT ORE S o TBCE AR AR
BEAHRHEE 2> 90 43%F1 75%1) T s, 20 C
fHilS, %E. 12h GRE s, IHERBER, &8
E 48 he {RR=H/Hy, Hyw Hy NBCEHG%
WK R

B 7 ATRLE H, ANl 43%I 58,
76 12 h BREE KN 5% H > AGSL-P-2>
AGSL-P>1,3-] —fi£>AGSL-P-1> % £ —i# 400.

100
AHRRSE 43%

95

90| — AGS-P-2 VWi
- AGS-P-1 ¥

—& AGS-P i

85| e H il

=% IR £ 400 YR
—— 13- T TR

{REE2/%

80
100

AR 75%

95t

{REE2/%

90

85

(I) 1|2 2I4 3‘6 4‘8
t/h
E7 BHEFRERMERBEEL
Fig. 7 Changes of moisture retention rate for each sample

with time changing

i 12 hE 5% . 1,3-7 . B2 R 400
(10 PR Wi 56 i I (1) %€ T 2% 1% B2 IR,  AGSL-P-2.,
AGSL-P-1. AGSL-P B [A] fE K i i . 48 h
RIS R KN 5% H M >1,3-T [ >% 4
400> AGSL-P-2>AGSL-P>AGSL-P-1. AGSL-P-2
1 AGSL-P fR¥2 %40

L7 BT, FEADAREE R 75%R 55, 1 24
h I PRI RN Ky 5% H il >1,3-T — [ >AGSL-P>
B 400>AGSL-P-2>AGSL-P-1. fF 48 h Iif
PRUER KN 5% H i > & 400> AGSL-P>
AGSL-P-2>1,3-] %> AGSL-P-1. &0 %
W 45 I i) PR S T ARG 5 5% Vi o7t 2 e i) 48 K
MAA FF. AGSL-P-2 fll AGSL-P. % Z ¥ 400
PRUEREAH Y, T 5% Hhmg 2 T BF—2%%. AGSL-P-1
76 12 h R PO F R k. 1,3-7 i1 24
h 5 PR R PR B, SRS AR T 5% H il B4
T AGSL-P-1.

LA KE, AGSL-P-2 NELEMNHRE N 43%
W2 T5% BT, fRIBRAA Em e, HES
W AR FIZE 2 400 AR EL AR E A Y, Ui
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AGSL-P-2 fRIBRLCR B 1T (3] LW, WRIEH, X5 1, S I W EOL R
3 it AN TR 2 1 7 I LU LTS (3] SRR = 91 5
SEL I BRTA0 Fi 82 PR  A 1 5 T 2, 2009, 21(1): 135-138.
FEI SR T2 R E 1 14.5, SRH0EJE 71 °C, [4]  ERAA. BT AZ KB 5 B ol X 858 534 [D]. K
‘ ' L7 K2, 2006.
i H‘ ’ N - )P N 3 5 o
Mxﬁ 11 257 . ?%ff AGSL f’hﬁjﬁﬁﬂfﬁ (5] %dn. PEITTAE RN TN SR04 BILEAE 4 Kt
AGIEAMCHLYI RIS, WAL AGSL-P IR () s g, vt i, Hm% SR T Z ML
MU T AR R . P R B BE ) % BUR L EEE, 2011, 39(6):
F1 it B2 v LAk BY 1) ) BB B A 7y 1B R AR 3294-3297.
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