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Abstract : In order to establish a purification process for total saponins of Schefflera arboricola Hayata, nine kinds of macro-porous
absorptive resins were tested and AB-8 was selected for its excellent absorptive and desorptive properties. Then the process
parameters were optimized by single factor tests and uniform design, and statistical methods. Using recovery rate as index, the
optimum conditions were obtained as following: sample mass concentration 0.976 g/L, feed rate 2.2 mL/min, elution rate
3.6 mL/min, eluant amount 3.0 BV (1 BV =80 mL) ; recovery rate reached 62.17 % and purity was 41.22 % . Using purity as
index, the optimum condtions were obtained as following; sample mass concentration 0.976 g/L., feed rate 2. 8 mL/min, elution
flow rate 0.8 mL/min, eluant amount 0.6 BV ; purity reached 49.79 % and recovery rate was 41.25 % .
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1.1 (U RS

IS R BE AT, BRI AT ,40 em x 2 em; S ARAT WL 43 6O B 1, TU-1810 L 5E 8f 4¢ , BTO0O-100M %Y ,

MR C MR R, W 3T M EUE 2RO A RS ] (1645 :060228 ), HY AR 24 2% B 24 FH AR P 200
AP I 4 TE O b 3 (Schefflera arboricola Hayata) T #§ 25 Jk , By i, o 0, 45 FH o R L W2 B A4 A
D101 ( REig ik T BR A Al ) ; AB-8  X-5 NKA NKA-9 (g JF K fL T.J ) ; HPD100 , HPD300 ,
HPD500 .HPD600 (il b i M 52 B AL T A FRA W) o

B FF RO TR AR A, 0 A b 2 5 A R E BT (6451 110709-200304 ) A I L DK R
1o R L L BEY Ry B A BT Al
1.2 ZLWHE
1.2.1 Lot ER LM XRGPERILRAGN T SHEIHRT], BB HRREIRE 1.952 ¢/L,
1.2.2 XILMEe ML 2L A KkFen 2 X DI01,AB-8 X-5 NKA NKA-9 HPDI100, HPD300,
HPD500 \HPD600 % 9 F Y-S5 B g, DL 95 % L BE(IRFAr 40, IR IR E Bt , 1K e % 2 0Bk, 78
TR7KIR T, 25 F o X2 A KL i ok 0, P UE 4R W% T )5, v 0 AR BB A AR 4% 1.00 g(m, ) , 105 C it T )5
PRIC A (my ) 0 HAE KA (M) B M = (my —m,)/m, x100 %
1.2.3  XIUAIE# SR M- MR 525 BRI — & & (A2 T 1.00 g 48 T g ) 28 791 4b 381 1) 4% 7
SRR, BT 100 mL BEAR, IMASRIGK 50 mL(¢, =0.488 g/L),30 C,120 r/min W ff 24 h, I & &2
A (), S LU B = [ (¢ —¢,) x50) ]/1.00; #38 tH F & 2 W B rY #8 A , A L e 1
K bR B 2% 1S T SR 4E W T B S — B AR A 20 mL 70 % 2P, 30 °C IR 2 WK, 3 h, it
U, VR, ARV S U, E A E S0 mL, P HE AR T R AR (cy ) ) S A R R =
(¢, x50)/[ (¢, —¢,) x50] x100 % ,
1.2.4 k3L AE2h &R M- MR M 52 30 HERRAREL— 2 & (A4 T 10.00 g 26 T g ) 1. 2. 3 35 i L 1Y
PEREAZ AT (0 3 Fh R AL IR , 18325 4, L 2 mL/min (93 3 EAE (¢, =1.952 g/L, » =100 mL) , [d] if LA
IFi) 9. 8 A0 W R T %) 3, 048 2 BV A R B, T S BRI B 2 vk i R R R T A R, T R
TR () MBS R i = (¢; —¢,) x100/10, F§LL 2 mL/min (%3 38 F 120 mL 2818 K ¥k 2 2%
[, SR J5 A R 3 4 B 100 mL 70 % £ W6 B, W0 6 A Y 1 000 G 12 O et VAR 32 (e ), O 80 2 i O A
R= (¢, x100)/[ (5 —¢,) x100] x100 %
1.2.5 MEERLA KRS HKGEFE % 1.2.4 WHEEHE . L (c=1.952g/L,v =100 mL) , 55 H
120 mL 7K ¥, 45 30 mL U&E 1 4y, FEAR K 10 % .30 % .50 % .70 % .95 % Z,fE4% 40 mL LA 2 mL/min
BT S A TR, A 10 mL i 1 003, 20 003000 A2 45 3 43 B B S22 i, AR i AS [ AR R 80 2 e e i 1)
A Y 2200 1 Y 0 TR AR LA B
1.2.6 ¥4t R T L AH SHCH8], R DPS I LK U, (67) 3518 R L HHAR & 14F;
B — 5 2 KL IR (A 24 F 10.00 g 4Tl ) 18 725 B A 08 1 2 BAF B A, Sk DR FL AR R e A 4 85 1) 52
M PR 28 A AR SRR Y pH (B, RO B, DR T, VA S, R R P o A AT AR A

2 RS

2.1 KFLI A 5 7S U B — A O B SC 36 55 3 785 W P — % IR Bff SE 36
IR AL W B i o 28 85 22, AN () 05 I 100 235 R R M PR AN ), JEG R RS 0 g P B 22 S A5O3 1 )
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Table 1 Results of static adsorption-desorption experiments with macroporous resins

W i 2 o/ o/ &/ WA HO W L/ (mg-g7") A SR O Y %/ %
resin types (g-L™") (g-L™H) (g-L™") static adsorption amount static desorption rate
D101 0.488 0.178 0.169 15.50 54.52

NKA 0.488 0.275 0.112 10. 65 52.58
NKA-9 0.488 0.297 0.089 9.55 46.74

X-5 0.488 0.266 0.115 11.10 51.66
AB-8 0.488 0.172 0.192 15.80 60.76
HPD-100 0.488 0.183 0.167 15.25 54.79
HPD-300 0.488 0.177 0.178 15.55 57.21
HPD-500 0.488 0.214 0.152 13.70 55.48
HPD-600 0.488 0.191 0.106 14.85 48.37

1)y : LRETRATUR U JE sample initial conen. 5 ¢ : 25 W fF - #5 #¢ & static adsorption equilibrium conen e, « 8 25 fiff W B - A7 4k - static

desorption equilibrium concn.
H1Z 1 Al %0, D-101 (AB-8 (HPD-300 jX 3 Foft 4} Jlis % e 25 Ll W BRF 525 760 ik 02 B R 2 45 oy, (EL S B A 7
Hh R DL Bl S R ATE RO Bl 28 0 R A A R RE R AT — 2P 5 SR L A5 R LR 2
®2 KABEHERMERMEEER"

Table 2 Results of dynamic adsorption-desorption experiments with macroporous resins

i 2 2 e/ es/ es/ A LML (mg g™ ) BRI A%
resin types (g-L™") (g-L™H) (g-L™") dynamic adsorption amount  dynamic desorption rate
AB-8 1.952 0.273 1.483 16.79 88.33
HPD-300 1.952 0.453 1.349 14.99 90.00
D101 1.952 0.409 1.322 15.43 85.68

1) ey : ERER AR M E sample initial conen. ; s + B 75 ik W B SF- i v B dynamic

desorption equilibrium concn.

MF 2 AT LA 3 B AR 12 25 o IR BN AR B, SR B T 1S me/g A A, Bl A A W BRS R L AT AE
85 % LI, e AB-8 5l 25 L R i R 20 2 figk W BE 3 23 i) GA 3 T 16,79 mg/g Fil 88.33 % , i HPD-
300 11 i MBS 3 5 KT BE W% BT B fie /0N, D101 9 Ll W% B 58 R fige 182 Bf 3R 229 /0 T AB -8, R 4l H: 258 4 P B 1k
FI AB-8 RUA s I T L i 3 SR R AR Al T AT

¢y BHASW BFFSF-#794¢ BE dynamic adsorption equilibrium concn. ;

2.2 REERBRFGRS LR

3% AB-8 R AL BRI IR BRS04 i o A
TR T R AR A S T A R . AR P T LA R [R]
PR R 23 B ) 2 T ik W2 B 3 Y B9 BE 0 28 0 K, £ 10 % ~

R 3 AB-8 B K7L M A A A Ok B O AR
EEHERETK
Table 3 Changes of total saponins contents in

eluates from AB-8 resin column

30 % CBEVEMLIX N, BOR T REB BN B R R ﬁ*‘;ﬁ eI T 1%$A$/g
Y;ESO% Z;@?ﬁ;ﬂ] 70% Z@Yf’ﬁﬂﬁ‘égl‘ﬁ],ﬂfﬁﬁﬁﬁﬁﬁww 1~6 7J( water 9.882
M 70.46 %, R ERE T 2R, 0T 24 E 7~10 10 % EtOH 8.999
S EREEJEH 1.5 BV (1 BV =80 mL, T 7)) Ak ZE IS . 44k 11~14 30 % E1OH 12.577
. A Lo 15~18 50 % E1OH 39.199
l’l 30 % Z@?%Hﬁﬁ*%’ﬁﬁﬁ 70 % Z@?%Hﬁ#q&%/t []1_ 19~22 75 % EtOH 79.106
SR RAFIA . 23-26 95 % EtOH 27.878
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Table 4 Results of U,, (6" ) uniform design test on AB-8 resin

B C D

WO b BRSO mmamev wmaw F WRE AR
test No. (g L) conen. (mlL- min~ ) elution agent (ij min~ ) pH value (v) (Y,)
feed rate volume elution rate

1 1.464 0.8 1.2 1.6 8.0 53.31 40.33
2 2.928 2.4 2.4 3.2 8.0 56.64 35.62
3 2.440 1.6 0.6 4.0 6.8 41.33 36.82
4 0.976 2.4 1.2 4.8 6.2 50.21 35.96
5 1.952 1.2 3.0 4.8 7.4 57.67 33.07
6 0.488 2.8 1.8 2.4 7.4 56.37 41.55
7 1.464 2.0 3.6 4.0 5.0 60.15 35.28
8 0.488 0.8 2.4 3.2 5.6 57.71 39.16
9 2.440 2.8 3.0 1.6 6.2 59.16 37.75
10 1.952 2.0 0.6 0.8 5.6 42.79 50.06
11 0.976 1.6 3.6 0.8 6.8 61.42 41.23
12 2.928 1.2 1.8 2.4 5.0 56.14 37.85

1) FREE R 100 mL every feed volume was 100 mL; fr 4 i 56 ¥ 75 25 JR B2 4F all tests run at room temp.

DAL it S22 2 R 28 R AL i A A W B L 58 0 A R BT A A 1 Al B R AN e A o 2R
3 %4 B DPS Bd ab B R G5 22—k Z2 00 2055 A 11 UA 40 AT, 445 1 50 D EE RN S R 22 5, A9 3 [l 05 O R L
Y, =32.078 + 11. 0258 + 16. 022C - 5. 074B* —4.170C> = 0. 826A- B —0.371A+ D +3.863B- C(F =
121.736,P =0.002,R =0.997 7,Ra =0.993 6 ) F[a] |1 5 #£ 2. ¥, =46.005 +4.167B —-4.013D - 0. 5894
C-1.539B-C+0.741C-D(F =33.4587,P =0.003,R =0.9825,Ra =0.9677) , A& I M G i1 = B i
PIAS DT R B R S B Geat 22 X S A I YR R R E SRR B pH A S 2 T IR
GIENES o WTE S 108

HECETN G Y, =66.235 R H AR ZEY 4:4=0.488,B=2.2,C=3.0,D=3.6,E=7.5fl
Y, =52.06 K HAHZEHAS:A=0.488,B=2.8,C=0.6,D=0.8,E=6.8, —H %3k A FIE/IMA,
RS BRERAE i A B R /N, B b A 0T S MR B R /N 2 3 U s A 4 43 B I 80 R RE ) B AR BT LA JS 28
T2 ABYA 0.976, JUAs W19 5 BT 5RA5 Y', ,, =65.78,Y", . =51.88,

g B, 25 LR BRI IEM bR Mk i TS B8O ERERUT R 0. 976 /L, b FE Wi
2.2 mL/min YRS A & 3.0 BV ZEBEEE 3.6 mL/min, 25 LB A4 R IEAN s bR, L T2 3 50
H e DREW SRR 0.976 /L AR 2. 8 mL/min \PEME A i 0.6 BV PEME 7 E 0. 8 mL/min,
24 REIZSHNWBIERBERS S

FERR 2.3 WL IE T2 S8, DRI IR VR, 45 3 LG 3 SR IR S AN 48 bR 1B 2 2 9K
ISR AR 62,17 % , BB A 41.22 % 5 DAL 3% SR 1 215 9 07 f 358 Br A9 1 40 41 2
YRR U6 235 00 S8 B IR 41.25 % PS4 Ky 49.79 % o S iF IR 50 45 5 5 [ 0H BRI (B S A W) A
Ui AT RS T A A L IR T S iR R e

3 4%t

3.1 AB-8 UL AR AR X L i 2 5 B BT R A A R B B M R L L B A b TR R 3 2 i g
RAHIAR T 16.79 mg/g 1 88.33 %

3.2 DLERATICR(Y,) MLE AT AL (Y,) RITdEbr R0 pH (L D AEVREE | b RE DR B | R O I
VB30 A 45 T Z XM S AR A 09 FR . Y, =32.078 + 11.025B +16.022C - 5. 074B° - 4.170C° -
0.826A-B -0.371A-D +3.863B + C fl Y, =46.005 +4.167B —=4.013D —0.589A4- C —1.539B- C +0.741
C-D,IHFRBUA E RA, A G 2E 3 Lo IR pH (B S8 8 IS 4l B 14 00 | 3 52 i)

3.3 DL U R O FE AR, AL W BFE A B B4R Al Ak b ok B R R T e R R R
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0.976 ¢/L. FFEWE 2.2 mL/min PEL ) & 3.0 BV (1 BV =80 mL, T[] ) .¥EMi i & 3.6 mL/min, i
BN 62.17 % , BB ATAERE 41.22 %, LA S AR IR0 T2 S 80 - 1R R0 & B
0.976 g/L, E A3 # 2.8 mL/min | ¥ it 7] & 0.6 BV | ¥k fii i # 0.8 mL/min, & % 4 ¥ 3 4l £ K
49.79 % ,IFK 41.25 % |
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