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Abstract: [ Objective ] The optimum resin for purifying total triterpenoids from Callicarpa nudiflora Hook.
et Arn. was selected from kinds of resins, and the optimum purification conditions for total triterpenoids , which
derived from callicarpa nudiflora Hook. et Arn. through AB-8 resin, were investigated.[ Method ] The optimum
operating resin was chosen from kinds of resins based on the static adsorption rate and static desorption rate of
total triterpenoids.Utilizing the concentration of total triterpenes as reference , the optimal static/dynamic adsorp-

tion—desorption conditions for purification of total triterpenes were achieved.[ Result ] Among of the resins, AB—
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8 was determined as the optimum operating resin, the best conditions were as follows : (1) static adsorption: pH
was 5, temperature was 35 °C, adsorption time was 8 h; (2)static desorption : desorption time was 4 h, desorp-
tion temperature was 55 °C, and anhydrous alcohol with pH 2; (3)dynamic adsorption : concentration of the sam-
ple solution (V,....* V,u=2"3) was 1.5 mg/mL, velocity of flow was 3 mL/min; (4) dynamic desorption: anhy-
drous alcohol at the flow rate of 3 mL/min.[ Conclusion |Under the gained conditions, the percentage of total tri-
terpenes (28.11% ) obtained by static purification was 3.96 times higher than that before purification. Further,
the percentage of total triterpenes(31.33% )obtained by dynamic purification was 4.42 times higher than that be-
fore purification.

Keywords: Callicarpa nudiflora Hook. et Arn.;total triterpenes ; macroporous resins ; purification
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Tab.1 Factors of the orthogonal test applied in static adsorption of total triterpenes

K- K& Factor

Level AR JE Temperature B pH CI}1E] Time
1 30 5 4
2 35 6 6
3 40 7 8

®2 EDiERSHREZIKEERKFE

Tab.2 Factors and levels of orthogonal test applied in static desorption of total triterpenes

IR K% Factor

Level AR Temperature B pH C B} [A] Time
1 50 2 4
2 55 3 6
3 60 4 8
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Tab.3 Static adsorption and desorption characteristics of 11 Kinds of resins
for the total triterpenes of Callicarpa nudiflora Hook. et Arn.

W ERRE W Bt Adsorption fRILIA, % B} 5%/ % (/%
Resins A, A, AA Desorption Adsorption rate Desorption rate
D101 1.45 1.218 0.232 0.100 16.33 43.10
DM21 1.45 0.877 0.573 0.216 39.52 37.70
HPD725 1.45 1.021 0.429 0.219 29.59 51.05
DM-2 1.45 1.035 0.415 0.117 28.62 28.19
X-5 1.45 1.221 0.229 0.146 15.79 63.76
AB-8 1.45 0.834 0.626 0.508 43.17 81.15
DM21D 1.45 1.144 0.306 0.253 21.10 82.67
DM130 1.45 0.901 0.549 0.280 37.86 51.00
HPD-1000 1.45 0.906 0.544 0.223 37.52 40.99
RIERE Polyamide 1.45 1.037 0413 0.257 28.48 62.23
DM20 1.45 1.021 0.429 0.181 29.59 42.19
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Fig.2 Effect of adsorption time on adsorption of total triterpenes Fig.3 Effect of pH on adsorption of total triterpenes
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Fig.4 Effect of temperature on adsorption of total triterpenes
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Fig.5 Effect of time on the desorption of total triterpenes ~ Fig.6  Effect of temperature on the desorption of total triterpenes
1.0 C 1.1
0.9F 1.0 .
[ 0.9F /
0.7k \. 08r "
3 C 3 o07p "
mE 0oL \ o
R osf — RE OSf
BZ oaf X g oosp
< - < 04r[
0.3 F r
L 03F
02 02
0.1 0.1 .
00l . 1 . 1 . 1 . I 0.0L—1 . 1 . 1 . 1 . L
2 3 4 5 6 ' 60 70 80 90 100
pH ZEEHE Ethanol concentration
BI7  pH i IR 1 52 ) 8 LR RN fifp W AKCR B R W)

Fig.7 Effect of pH on the desorption of total triterpenes
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Fig.8 Effect of ethanol concentration on the desorption of total triterpenes
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Tab.4 Orthogonal experimental design and data processing of static adsorption
I FEZ Number - HF /Factor - WW%;
AR Temperature B pH C i [A] Time adsorption rate

1 1 1 1 0.653 308
2 1 2 2 0.640 101
3 1 3 3 0.554 255
4 2 1 2 0.482 277
5 2 2 3 0.556 896
6 2 3 1 0.626 894
7 3 1 3 0.626 894
8 3 2 1 0.632 177
9 3 3 2 0.650 006
K, 1.5500 1.8250 1.4570

K, 1.679 0 1.578 0 1.5750

K, 14520 1.664 0 1.716 0
K, 0.516 7 0.608 3 0.4857
K, 0.55917 0.526 0 0.5250

K, 0.484 0 0.5547 0.5720

R. 0.1227 0.034 7 0.088 0

(R Ky oKy 0 B 0K 1 4 5 5

E R=FIZ K, K,y K, il —h/ M) -

(Kl,,KZJ or I@l shows the factors of each level of the average content of anthocyanins, R is the same factor of the maximum and

the minimum from kh,[zzj,[@j).
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BRI L , I (B R pHL, 26 507 22 0 W4l Rk, & IR Z A 22 5 A 35, SR i 22 b s 22
I HTA SR AB=8 XTRRAE SR B =0 B fe HEME BT 25 PF O AL B Co IMILEZR S5 T8 1 2 AB-8 U i fi
ARSI B A5 P IR) 8, 9 pH A 5, i EE 35 °C

x5 BERMEXRETAESN

Tab.5 Variance analysis of static adsorption based on the orthogonal design

15 11T 78457 o ¥r - B
Source Sum of squares Mean square Significant
BEIERER Correction model 0.017a 6 0.003 0.588 0.740
I Intercept 3.267 1 3.267 664.464 0.002
A 0.011 2 0.005 1.082 0.480
B 0.001 2 0.001 0.104 0.906
C 0.006 2 0.003 0.578 0.634
2% Error 0.010 2 0.005
J3 Total 3.295 9
FEIE B AT Total adjusted 0.027 8

P<0.01 /R 25 5 35 5 P<0.05 Ron 225t 3
P<0.01 shows extremely significant difference ; P<0.05 shows significant differences.

(2) FRASIE IE SIS . H13R 6.7 Z0 M al A1, 4% DR 3 X Bk s At W A3 R S M) B8 R 2 1 R/ IMER U Ay i i
TR, VR pH AR N 8] o ZRE AR 2E 0T T 28 0BT 4l 2R AT, AB—8 R HRAL SR 5 =itk i) Bre AR P 2% 1A
ALB, Gy, (8L g WIS TR T S =00 AP A ) 2 ML e /1, ) 4 8 P TV ) 10 B S8R I B2 18, 1h G G AB-8
TR R e A A AR AR ALB,C, BRIV IS 8] 4, SRV pH A 2, fIGIRLIEE 55 °C, SR 100% .

F6 FBEMREZRWIZITSHIBLE

Tab.6 Orthogonal experimental design and data processing of static desorption

Ab B K3 Factor WA
Number A Temperature B pH C H[A] Time Absorbance
1 1 1 1 0.650
2 1 2 2 0.565
3 1 3 3 0.704
4 2 1 2 0.795
5 2 2 3 0.776
6 2 3 1 0.585
7 3 1 3 0.777
8 3 2 1 0.567
9 3 3 2 0.641
K, 1.919 2.222 1.802
K, 2.156 1.908 2.001
K, 1.985 1.289 2.257
I?I, 0.640 0.741 0.601
K, 0.719 0.636 0.667
K, 0.213 0.430 0.752
R 0.505 0.311 0.152

(R, Ky Ky R A K T T ST At 9% Rl P09 K, Ky Ky A — /MDD
(I%,/v,sz or IQ shows the factors of each level of the average content of anthocyanins , R;is the same factor of the maximum and

the minimum of klj,sz and IQ).
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xR7T BERREZRHTFESN

Tab.7 Variance analysis of static desorption based on orthogonal design

b 111 A5 F1 o ¥7 - B
Source Sum of squares Mean square Significant
KEIERER Correction model 0.065a 6 0.011 5.021 0.175
I Intercept 4.080 1 4.080 1 887.036 0.001
A 0.010 2 0.005 2.306 0.302
B 0.020 2 0.010 4736 0.174
C 0.035 2 0.017 8.020 0.111
%2 Error 0.004 2 0.002
ST Total 4.150 9
K IE R ETT Total adjusted 0.069 8

P<0.01 /R 2250 5 P<O.05 R 225 %

P<0.01 shows extremely significant difference ; P<0.05 shows significant differences.

2.4 AB-8ERIBEXTIR L LBk B = ik 3h SR Bt 5 R R i

2.4.1 EHREREIT AB-S R AR AS Bh AR MM AR 69 Hok  fh 2 8 W, R [RI VR B R = 2B I R
(V51 V=2:3) LA 2 mL/min Ji ¥ 3 3 B A )5, kT A0 20 9 7E 18 .32.54 .90 . 180 mL &b, Fifi %5 b FE I
VR B T, T o V) A, LD R VRO R AR T R e R A R R ORI BR (E R
VMR ok v M A R S ol A R Ak B D AN R AR TR WA 5 7T 2 R R R R A S B T A
RO RE . 4 EREWHR B R 1.5 mg/mL B, 8% B0 ot Jh 0 R T 628 () 5 A 5 B4, 5 8 e AE D RV Uk B
A1.5 mg/mL,

®8 _LHREMKE X AB-8 Bi B 5h A5 IR M 6% i B0

Tab.8 Effect of sample concentration on the dynamic adsorption of total triterpenes on AB-8 resin

Ve 5/ (mg - mL™) {3 £ /mL &5 I (8] /min
Concentration Leakage point Leakage time

0.5 180 90

1.0 90 45

1.5 54 27

2.0 32 16

2.5 18 9

242 EHiRRET AB-8 B A AE 0 AR M AR A Hem R 9N, FARREN 1 mL/min B, R A&
H R e e, A P i K 5 VLA 2.3 F1 4 mL/min B T Y 5ORT AR B B FE b5 G A 5 mL/min B R RS
e B AbR Fe/ N o TR R TR /NG DR R BE 8 T e o b S5 R A Ak, DA T AT R TR A e B 2 e
BRI, DR I R A 02 ) Rk S A R TR i A R (L 3 e /N DU S BT AR I ) et 23 B ORI, 25
B2 TEI AR S TARRCE, B E 3 mL/min A RcfE B

R9 LR ERT AB-8 B AE B 74 UR B 14 A8 £ 540

Tab.9 Effect of sample flow rate on dynamic adsorption of total triterpenes on AB—8 resin

W/ (mL-min™") e A5 /mL 15 I 1] /min
Velocity of flow Leakage point Leakage time
1.0 70 70
2.0 52 26
3.0 48 16
4.0 44 11

5.0 30 6
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Hjﬁﬁi%lﬁ TR R 3 mL/min K A v I Fig.9 Effect of ethanol concentration on dynamic desorption
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of total triterpenes from AB-8 resin
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Tab10 Effect of eluent flow rate on dynamic desorption of total triterpenes from AB-8 resin

i/ (mL-min™) Velocity of flow VEMLZ 5 /mL Elution terminal Ve E] /min Elution time
2 90 45
3 81 27
4 80 20
5 75 15
6 72 12
3 &5 it

3B 3o % BT 11 X A6 S Bk = B 15 A R b=a b
AT 07 0 ) 5 5 TR SR AL & 0 B 5 0% O A p——
Jy AB-8, AW [FF %K 43.17% , B S R 2N 81.15% 1R
37 EH B AB—8 A 5 7 5 A 56 ke =i 2 PR 22 4%
PEFHEATIE SR , B AB—8 MRS A ALARAE 468k =5 A0S T
CAAE I s (1) ERAS IR B < B pHLS , W B 35 °C W2 FRHRF ] 8 hs
(2)ESASAFNG  PEBEAFIE] 4 b, EIBEIRE 55 °C,pH2 O TEK 215 (3)
TSGR e E 1.5 mg/ml 40% B RV, T 3 mL/min AR
(4) AL L 3 ml/min (9 TK ZBEVEMG . 7 A& 4 WO
f BRI ER D S =R s o et gy ERIOLTLT )

2 3,964 , A SUALJF T A R =i (31.33%) B850 Fig 10 Colorof untreated triterpenc solution (a)
R4 B 4.42 4 , L2401k B U5 V03 o 72 i 25 4 ¥ 0% (1R 10) & with respect to the purified one(b)
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