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Extraction and Purification of Polysaccharides from Sanziguben Recipe and Their Immune Activity

OU Lijuan ,HUANG Aihua,YU Yang,WANG Qing
(College of Chinese Medicine ,Guangzhou University of Chinese Medicine ,Guangzhou , Guangdong ,China 510006 )
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Abstract: Objective To optimize the extraction, separation and purification process of polysaccharides from Sanziguben Recipe
(SRP) ,and to investigate their immune activity. Methods The extraction process of SRP was optimized by the L,(3*) orthogonal
test with extraction time,extraction times and solid — liquid ratio as investigation factors and with the content of total polysaccharide
as the evaluation index. The extracted SRP was purified by DEAE — 52 cellulose column and Sephadex G — 100 gel column. The
immune activity of SRP was investigated with the production of hemolysin, carbon clearance index of mice,killing activity of natural
killer (NK) cells and proliferation index of spleen lymphocyte as the indexes. The experiment was divided into the normal control
group, model group, Sanziguben Decoction (SZGB) group and SRP high — and low — dose groups. Results The optimal extraction

process was two times of extraction, 1:20 of solid - liquid ratio and 2.5 h of extraction each time, and the average content of
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polysaccharides was 105.32 mg/ g. Compared with those in the model group,the hemolysin production, corrected clearance index

and killing activity of NK cells in the SZGB group and SRP high — and low — dose groups increased significantly (P < 0.05),and

the proliferation index of spleen lymphocyte in the SRP high — dose group increased significantly (P < 0.05). Conclusion The

extraction process of SRP is stable and feasible,and SRP can improve the immune function of immunocompromised model mice.

Key words: Sanziguben Recipe;polysaccharides;extraction ; purification ; orthogonal test;immune function;mice
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e (U734 By 125 245 B 4 A3 BR 28 /), 41524 18091821) 5 i
YR LL AN A (SRBC, Hr B 4 F 2 1 1 ) M A 5 505
1) ; RPMI 1640 2 jfd 35 77 3 ( 36 [ Gibeo 28 H] , it5
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(X, wg / mL) R R A AR WO RE (V) AR FREA T 11
U, f5 WA 7R Y = 0. 245X - 0. 023 8(R> = 0.997) . 4%
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W R LR 56 28 R 0 2) 43 2020 AR R H FE 24 i (—35 ) )
FRARE DA TRE 28 R v A M AR [l 5R
25 S A RO I RSD 43 314 0. 26% (n = 6) 1. 19%
(n=6).1.98%(n = 6) , FRIUVAHE B R AT, sl i i
WAE Z R E S h NIRRT, ik EEMERLF, 1
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Tab.1 Factors and levels

K HZ A(h) H&B(OR) H#%C
1 1.5 1 1:12
2 2.0 2 1:15
3 2.5 3 1:20

F2 L(3F)EXRWIEZITRER
Tab.2 Design and results of the L,(3*) orthogonal test

A% BHEA BHEB BHZEC B 5 HEeF(mglg)
1 1 2 1 55.23
2 1 2 2 97.20
3 1 3 3 84.62
4 2 1 2 76. 83
5 2 2 3 99. 20
6 2 3 1 98. 05
7 3 1 3 86.73
8 3 2 1 106. 62
9 3 3 2 95.01
K, 79.02 72.93  86.63
K, 91.36 101.01 89. 68
K, 96. 12 92.56  90.18
R 17.10 28. 80 3.55
R3 HAESWER
Tab.3 Results of ANOVA
FERR BEFFA AWE Az Fia P
HIE 59 213. 876 1 59213.876  148.754 0.007
A 889. 241 2 444, 621 1.117 0.472
626. 566 2 313.283 0.787 0.560
219.217 2 109. 608 0.275 0.784
E 796. 13 2

E:F,,5(2,2) =19.00,

Note: F, (s(2,2) = 19. 00.
2.1.3 BiFRE

Fehb Ty L IRR R T2kt 30y SR DA RS it
17 T 28k, S S 2 h Y & 50 105,32 mg / ¢
(f93.0.98%) ,RSD }93.07%(n =3) K& R
BRI G R i e, HE R, TZ2RE A HL,
2.2 SRP #H&

B4 Mg pr ik o R (i 50 i) IR &85, A
B 24 W, IR IS T e ik T AR, A2k

52

JEWL, 80 C 1 60 r/ min 5 T Vi EJFA KT 1/ 4,
595% CBE(1:4,m [ V)IRAT, 4 CHUE 24 h, HHLE L,
Bk FIE W AR AUTIEY , 60 C T, RIS SRPU,
2.3 SRP $E4ig1

DEAE - 52 ZF 4E 2 E - 2R H] Sevage WEBREH H 5 , HX
1E 3 1Y SRP, BoK , 843 WS AL 1. 0 mg / mL ) SRP ¥
W, SRR B B ST I DEAE — 52 R4 24P 4RIk
FHZE187K 0. 1,0.3,0. 5 mol / mL i NaCl I VR , 4
BAEE 2045, 545 10 min, JHCN 1. 0 mL / min, 42 [ 3B
AU RS VR, LA ) — BRIBRTATE 490 nm I K
AT 2 WS o LA B S N AR bR MR A Bk i Ak b
ORIV 4R o 45 5 DEAE — 52 £F 4 2 H: % SRP ELA5 #
AT ES R, A BIAEIK 20 1,0. 3 mol / mL NaClIE R
Wb 53 B8 1 W AT, WSO A TR IR IR A i 44 AL BL C
60 C N el 75 Ko vle i Ve B th 4 DL %1 2.

W
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1.6 3 B L
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B2 SRP DEAE - 52 £ 4 =45 50 it g 2%
Fig. 2 Elution profile of SRP by DEAE - 52 cellulose column

Sephadex G — 100 & A+ : BU B3k A, B, C IS W
5 mL, 43 50 &) 2 F- A 4 /) Sephadex G — 100 B &+
Hr, DL#E 7 0. 1 mL / min B 7K BB, 5248 10 min, Y EE
VR, PRI — SRR K AE 490 nm 5 K A0 2 W
JE S DA G B S AR B MOS0k A A B 22 1 e 5 it
BRI A TCHE ST B DRI SR A Rt — 2B 1Ak
LY B Ry B, HLUETE AT RIFR , 260 B A B — 4%,
B R 50 s i A 2 PR S R i 4 0
B, A RFE— 200 B Ve i 2k DL IET 3.
2.4 INRREINEE RN 3K
2.4.1 /NREmLE ARSI RO B4 B0 E

W5 50 JUNTH ZINER 3k 28 % BRAT (SRR ) B
HOEEERBUK) = F AT R (SZGB)41(4 700 mg / kg)
K SRPA i 74 (SZGB 4,1 010,2 020 mg / kg) , %%
10 HoEE AR, B H 1R ESE 1S A2 12K
N, I T S PR 2 (120 mg / kg) LA S il e 2 T REAIG
/N BB | [ I Y T B 5% SRBC 88U R IR 4 2
51K HUA I FVE W, A 2. 5% SRBC . 1: 10 K B
AMA A IR AT, SRR RE S DL AR B K R A
FIFE i o £5 FF i 37 C/K T 40 min, J5 & 7KK 110 min
LV 02 000 1/ min 5.0 10 min, B35 200 pl,
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PLZS FIRE SR 2, DL AR AFE 540 nm P54 A0 7 750
IO EE L) DI AA 2 i 1 2 AR A o [R) IR ERO/ N B
e e R AR TR A (), 3 LT 7 /) B A 2
e LA 10, RVA5JL 0 5 50 i 35 450 5 1E 6 B4 e
A ABL TR L 4 I 3R A B D R A R O R
BRI (P < 0.01) ; 5HERIL Ho 4, SZGB 21 K& SRP I | &
7R 21 3 0 2R A i RN (P < 0. 05) ST WL 4,
T4 BERMEERBRHIBRIEH IEREIEHELE (X 25,0 = 10)
Tab.4 Comparison of hemolysin production,thymus index and

spleen index in each group (X +s,n=10)

215 B R 45 3 TEREF5 2
I A R4 1.5999+0.2578  17.99+£5.35 55.72+9.93
A 0.0960+0.0114% 12.03 +3.58" 29.16+5.80"
SZGB 21 0.1070£0.0045 10.88+3.62 28.80+6.90
SRPI&AlZ40  0.1075+0.0050" 10.84+3.31  26.47+3.57
SRPZ# &4  0.1086+0.0062" 10.68+3.14  29.46 +8.47

E: 5 EF A RALE P < 0.05,7P < 0.01; 5AEER 200
#,"P < 0.05,"P < 0.01.%5F,

Note: Compared with those in the normal control group,*P < 0.05,
#p < 0.01;Compared with those in the model group,”P < 0.05,”P <
0.01 (for Tab.4-5).

2.4.2 NERBREE L

[ 2. 4. 1IN I E o M 4R 25 R IRGR 255 5 1 R
P DK T SR B AR, 20 TS S 2,20 min HRAE 5
B K AT 20 L, J58 S50 Ak B0 /0N B, B0 JHF P R L
7 BIFR i 0T 6 ) o DABAR (A 570 nm %4 b P
W SR, 4% T A H R I 48 £ (K) RN I 56 15 48 2K
(), VA o Fern il B VS B8 1 o 5 1 BRAL %, i 2]
o b FFEAR(P < 0.05) s S L #5 , SZGB 41 J SRP
. E A EA o BETHE (P <0.05) 31 WS,

o logOD, - log OD,

®5 BHNKHMFGEESILE(X £5,n=10)
Tab.5 Comparison of of «,killing activity of NK cells and SI in
each group (X +s5,n=10)

A3 a NK 20 24 % 12 (%) SI
EFARA 3.5340.37 20.10 +2.59 2.02+0.85
AN 3.11+0.46° 15.47 £ 1.38° 1.04+0.28
SZGB 4L 3.43£0.15 17.17 0. 96' 1.37+0.30
SRP&A &4 3.70+0.27 18.95+2.71° 1.63+0.73
SRP & /£ 41 3.72+0.40° 19.05+2.42" 1.81+0.74

2.4.3 /NEONK % 7 ML

BULAC 1 AR YAC - 14000, LABSRRER 2% vk (PBS)
VAL FE 2 2 x 106 mL- 1 ITA LR 1 wmol/L 1Y
DG Ye R CFSE IR 2] A Y4 £ 10 min, 2 000 r/ min 5.0
10 min, 3 B, LA 10% BG4 1035 /9 RPMI 1640 15
FEUR VAN B 2 1 x 105 mL- 1, 52643 Ry 1E % IR
2 ARHUL SZGB 41 e SRP A | 5 751 2 41 o B30z 44 ffg
(/INBRIBL4 i) K ¥R A0 (YAC — 1 4000) 4% 100 wL, il A
96 L U A N (R LA Ry 50: 1) 37 C TR HE 294 h,
WA AN S mL O, T mL PBS, 1200 r/ min &0
10 min, & W5, FH 400 wL PBS B2 4 it , /i 20 wL PI
VW, et 5 min, DA 220 HASC A3 B 240 0 T O LA
CFSE 1 PTWURH P4 4t f R ST 0 40 B, 42 A I NK 540
WM (%) = (SRE AT R - IEFE X AT R) /
(100% — IF & %t BEZHAET- %) x 100% J 315 NK 21 il 5%
P P CIE 5 X6 BEZH B0 T 38 02 48 2R I AR, 20 L B
YAC - 14§ & IET-3) o 5 1E 5 % R4 L, AR 2
NK 20 A8 A5 36 PF B 0855 (P < 0. 05) 5 SRR A b,
SZGB 4 Jz SRP I | 5 771 28 NK 41 A % 05 76 1 2 38
(P <0.05) FEIFES,

2.4.4 NRJEME g g S ap 14 15)

[ 2. 4. VIR )Tl 8 25 R IR 2 JE 2R 1 R,
FHUME NG AL FE /)N B, I T HBCHE JGUITE , &5 R0 ) 4 1AL 240 L
W, 1200 r/ min 550> 10 min, Y54 200 M0 , FH I 25 88 4l K
VLN, LA 1. 8% B AAL IR K 2 H A%
RS RURLLANML , VEVRIREL AR 2 Yk, & 10% B4R

WG
1.6

[SRIEEN

SO

I
ON kO ®

t, = 1
Viha
o= UF X 43‘ i3 _
FRE + MRz
0D} t,(2 min) MLFEAA ODE , 0D, 4 1,(20 min)
MAEA OD1E .
U35 W
1.81 1.6
1.6 1 14
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L 0
0.64 0.6
0.4 0.4
0.2+ 0.2
0 BH 0

13 5 7 911131517 19 21 23 2527 29
A

|||||||||||||||

13 57 911131517 19 21 23 2527 29

B

LI B I S e s e B B e B e e e B
1357 9111315171921232527293133353739414345
C

A B4 A B4 B Com4C
B3 Sephadex G — 100 % B AE B

A. Component A

B. Component B C. Component C

Fig.3 Elution diagram of components by Sephadex G — 100 dextran gel column
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I35 ) RPMI 1640 15 32 B AN A E 2 2 x 10° mL~ !, 4f
MG FE R B LN 0. 2 mL 40 i £ 52 0. 01 mIL ConA,
LA ConA AYFLAEXT AR , L RPMI 1640 15 32 AFE 25 A
X R AR 34N 4L . 5%C0,.37 C A AR T
BiFR72 h, THEFREEAHT 1 h, AL/ N IS 100 wL B
FEW L TH W, A CCK - 8, 5L 0. 01 mL. DL bRIXAE
450 nm AR E WO RS IS £ (ST = (ConA FLIK
JEHE - 25 XTI OB ) 7 (it BEALIROB I - 28 (vt
WRLH WO E ) o 5 1E H X B 4] H A, A5 7 44 ST &g 35 P 1%
(P<0.05); SR AL, SRP 7 41 ST g & T+ i
(P<0.05) WS,

3 iTig

A58 HoBE SZGB H 1Y 22 B B H St B 25 5L
AU A 1) T A e £ 2 IR 2 R ] Bkt O R
T2 AE  2) SRP il A5 I, T E— s R L35 255
3)SRP il £ 1o P B o ek A il () ST, mT — e AR R e
2552 5 o e MESE 45 1 MER SRP 2 SZGB & UK IR 2
il A5 2] AE R A FE b, 278 T SCER R IE i /K S BT
B, R 2 R AL R A B 0 R
60 °C T8 5 15 21 119 22 W8 8 it LA 5 7 R 2, A
5% o SRP AAE R A0, 42K F 60 CH 4R .

AW ST SRP R FH Sevage EBREE 1, [RIB 38 T
Z2WE R RN 11U R R A A8 Ak 45 R BR 2 11 )5 SRP 46
JER i AR R I 34, 1%, B /D, X S il 2 4l
b Z RN T sl Wy 9256 1 2 R R I, A B 5T
K AR B 26 1 89 SRP /0N B S0 98 T e 1 A9 F 5

BILAAR 9 532 T B AL 35 1A W S 928 A% — W 4 i
TiIhe  NK 4 3 P F0 A0 M G 4 A5 e 7 UAR g
r o ) 38 U 2R A B (VR B i ) /N BRI 45 g )
(P — EL AR M A ) K 4H i %475 35 A4 Rk 2 4
JHL 3458 S50 (T 40 i S BE TR ), B 1T SRP X S e T g Ik
RTINS 45 R R, SZGB Fl SRP H BB AN [F] 2
JEE B TR /N B 02 T R 7 AR VR A 2 T T RECR
Hp 2 PR TES A AL R K & T, 3R
4 =0 B 4 A G028 D RE T g2 L s LR Sy 1 i
BLIRARZ — 5 ConA I /)N BRI K E4 200 b 348 4 S0 560
T AT SRP & A A AR AL B Geit 24 3 S R 7
2 28 7 1A FH T BB SS 5 SR - BN A M T g
NK 4 6 376 P4 77 T 324 B 1) RO R00R s SRP EE SZGB X
/N E e BAT A B E A .

ZE LR R T AR — e s T
SRP AR BUR , 20 B ali Ak N SRP gk — 2 1 R B bR ERF 5
BEE T IR AN SE P ERIESE T SRP LA 4 9 AR )N
R E D RE I AE F  AELAE S B LA 5 T A 52 3%, A
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