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Abstract: In this study, six different macroporous adsorption resins
were evaluated for their use to purify lignans ethanol-extraction of
camphor tree leaves,a suitable macroporous adsorption resin was se-
lected as the purification material. The effects were investigated,
such as sample concentration, flow rate, volume of sample on ad-
sorption rate of macroporous resin, and the effects of concentration,
flow rate and dosage of eluent on desorption rate of the macroporous
resin were also studied . The optimal purification process of lignan
with the macroporous resin was studied by the orthogonal
experiment. The purification parameters optimized by adsorption and
desorption were determined as follows: sample loading amount
7 BV, sample concentration 2.12 mg/mL, flow rate 1.0 mL/min,
dosage of desorption ethanol solvent 80% , flow rate 2 BV/h, eluent
volume 8 BV. Under the optimized conditions, the yield and purify of

lignans were 66.68% and 15.91% ., respectively, which indicated that
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the macroporous resin has better purification effect on lignans in
camphor leaves.
Keywords: Camphor tree leaves; lignans; macroporous adsorption

resins; purification
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KA G : AB-8.X-5.D101 B, 22 8 = 5 B I B 3 4 B
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YNGE
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AGE
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B2 ] 5

L4 B B4R 2% . DBS-100 #Y, B pALES T B IR
NEIE

P EMTAE . @15 mm X 200 mm, | F AR B FH
RS
1.2 AHiE
L2.1 ARGV HI A BRI VR T, 105 CC R N R
30 min, ¥ BRI ZE 70 CH A LT R RS 60 H
O, AR AR I 3 W R A R B VR A IR IR & AT L &
B2 Z W6 IE T BRI 3 WK, I Z B8 2 1 2 64T e 4 » 2 B3 i
BEAHR A
1.2.2 frdEdh gl R4S SCERC15], LU bR T 1R B oA A 1
it WA o Tl 2R T R -y = 11.327 52 +0.022 77, AH K R
HR?=0.999 5,
1.2.3 PR B4R B i 22

(1) KL B %8 i 19140 22 56 95 %0 2 BN K L g
B 24 h BT AWK B R FHK K 9594 S B
SRR PP PR AT, IF LA R R U R P T R
B4 FLI A M JC RS bR J5 457 1k o 8RS T 5% NaOH I T2

W13 h gk vk E pH Ayt de S 420 HCL i R L
3 b Al K VR F U Rk R R B AL T A Y AN
RALW G A 2L 1.
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Table 1 Physical properties of different macroporous resins
N (tfﬁju/) o
AB-8 550 P K 450~500 13.0~14.0
X5 Pttt Ok 500~600 29.0~30.0
Dlol EwerE Kok 500~550 9.0~10.0
HPD722 B B 485~520 10.0~11.0
HPD600 W Y 500~550 10.0~12.0
NKA-9 e 1 Py 250~290 15.5~16.5

(2) AN [R) R FL W B ARE i Xk A il 2% 25 % B 5 7 3
R B AR I A R AT 1Y) 6 RS R 2 AR R AL IR 45 5.0 ¢ FHETE
P A MR D 2,65 mg/mL K R KL W 30 mL,
WELET 25 CHBZKTIRE 24 h, B 60 r/min, ff
W B 56 4 S o 3k U T U P R S N T Rk B . W 58
A6 B s A 100 mL ZE48 /K ik 2 46 1fd JC IR HOR R B8 I
HoAh 2= 5T, I OE 400 T £ Wik 4 m A 50 mL & B #0
90%% ML BE B 25 C EIREIRH, 60 r/min ¥ H R
PE 24 b TR RWLE o U L 0 R UK B KRR R A T R
Fi (D) ~ O34 WBR 9 LW Bt & R S iR S

il 3RO
(G —CH XV,
Q = — v (D
WI:C°*C X 100% (2
Co
C, XV,
Q, = M (3)
W, = g— X 100% €Y
A
Qi — LW B & . mg/g;
W1 __ ﬂlﬁfiﬁ}?,%,
Q. — LW & . mg/g;

Co—— WL BRI RE il b AR BT - me/mL s

Cr— W BAH i U b A IR R BT B  me/mL s
Vi — R A mL;

M— R IE Bt . g

Co— W P AR i 2 BB R mg/mL;

Vo, — R AR B, ml
(3) AL R B4R i 114 2Ty 245 W5 B A W a3« o 4 o TR A 381
Y 3 R RFLABE (X-5.AB-8.D101 )4 5.0 g, I k5 4%,
AET I A 2.65 mg/mL R RN AR 30 mL #EAE 5
il E AR 1.5 mL/min, WA U WL PR 100 mL 4l 7k
TRGEART IR AL B 5 50 mL ARERAY Bl 9006 1Y & BEHEAT %
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Br s W A WROR . DU 9 o O B R MR R IR R L OE
A3 R (2) | (4 T 5 HEWR A % I ik g R %6
1.2.4  RALWE BRI CAD-8 %) 0 25 W% -7t 12 38 20

(1) FFLAR B 5 i~ W s 1 2 T 28 0 2 ik L 790 Ak 240 ok
M RFLB NG 5.0 ¢ FHETE M . A 2.65 mg/mL A NI§ % Hl
P 30 mL, % #F 25 CEEFE KRS LL 60 r/min JRHE. 47
0B 2, 4.6,8,10, 12,24 h J5 M HETE R b ORE % W R
0.05 mL [ ¥ 3. I 2 v K fig 28 R 42 T 5 L ik 2 L 22 1
S B 2h 2 il 2R s 1 BB 1.2.3 AR T R L o W AR 2, 4,6,
8.10,12,24 h Jg M HETE I RS 25 IR 0.05 mL fif W I T
Hh R 2 R ik B 3 F 0 % SO e AR BE R A L S
f R Bl ) 2 i R

(2) 1 AR JO e e 0T IR 3050 2R 114 552 W0 < R 22 R T T3 Ak 2
KL G 5.0 ¢ FHETZM L im A 50 mL J5i ik vk 4 31
4 0.53,1.06,1.59,2.12,2.65 mg/mL [ A J§ 2 M40, B4
BT 25 CHEBEES LA 60 r/min $RIE 8 h, B4 WHHE .
T I 5 I8V P AR i 2 0 o e R TR B R

(3) LT 43 BONT fife W sk R 114 5% W) < R 8 A T T30 4k 3

PRI G 7 64 5.0 g THEIB M S A 30 mL J5T & ik
JEH 2.12 mg/mL AR AR, BT F 25 C [HIERE
PR, LA 60 r/min #R¥E 8 b, 7553 W B - 5ok vl o 0 8 VR R
JIR 2 B JoE i B L A 100 mL ZE 08K i Yk U8 B AR 2 R
T JCHE OB AR B L I8 R K 4 )5 A 50 mL (R BUAR B4y
MH 10%,30%,50% ,70% ,80% ,90% ,95% 1) Z, VA WL »
BT 25 CHRBEIR AT IR$E 7€ 60 r/min 544 &
$E 10 o FE 40 W 3k v L 0 A R P A NS 2R A T VR
AR TP ARIE R & h.
1.2.5  Beid KL B 20 25 W B W 9 1 28 I 50t Ak AR iR
FCFLAR g 0 75 R R A O 38 45 R 16 4% 2.12 mg/mL BE SR
BR800 £ T Ry U B R A2 AT Sl A W i A% 1 B 4R
LR IR R AR B 3 T @15 mm X 200 mm 3% 55 2 #r
e,

(1) ket R % B IOR B h 2.12 mg/mL (¥ 4% 0 K g
RO 8 BV, L 1 mL/min 1 b A 3 3 2 33 W g k2, 2L
1 BV R o BEC B V. 40 08 1.2.2 oy vk T S R
W AR RS Z ke B 2 il i g8 il 2R . v B AR B O A R R
B YA A b A A flg 38 0 e vk B ol i T R R K I
FEhE,

(2) FHEVEH R % 5 6 BY RN 2.12 mg/mL [ #%
A NS ZOH IR 5 Y. 489 EL 0.5.1.0,1.5.2.0.2.5 mL/min
RS AT S A W R 58 4 B 10 mL S S AR
i H R R 1.2.2 Hh R T E A HE R AR B B L T SR
JIE 0 IR o

(3) ¥k B B R vk RO AL K R RO O N
2.12 mg/mL R A BE ZMLHR W LA 1.5 mL/min ) 3% |-
B FRIR B 56 4 S5 7 BV KB T K UL R AR A ol
80% Z VAW A M LA 1,2,3,4,5 BV/h 3 B 3EAT i W% i Bk
JBE . LA 1 BV Sy B4 43 B4R i W BV, # R 12,2 v
FE fif W HR R N 3 05 T R DA O A B A R A R R B
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B hy Y\ A 255 1 R M o 2%
(4) IEZZIRE - th F 3h 251 50 5 B 20 52 S e KL AR
Xof A B 20 W - A o R PR M A B PR R e e bR
FHIE B8 580 P Ak LA i 2l 25 W - A IR ol 2
1.2.6 ARIRRMRKLAFEME 2 HICH20] 4B H R G
AR S R B R AT,
G, XV,
Cy XV,
K
Pi—KRIEFEMGE, %
Co— R W A B R 0 & W ¥ mg/mL;
VWAL, mL;
Co— W B AT ¥ W Th AR R 28 0 ¥R ¥ > mg/mLs
Vo — W B AT AR, mL,
2 RGN
2.1 KL R Bl A% B 0 ik
2,11 ARIRIAR ALV B AR B i A5 W B 5 W ME R FR AR 2 T
H1L,X-5,AB-8.D101 A 3 Fh AL B 14 W B B A% 0% 1 i 240 £
FHAl 3 F . fH 2N X-5,AB-8. D101 %1 3 F o FLA A% B 1% Bt
TSt 1 50 K o 3 R R e I A R R % S R P R L
VT R T AR 2 58 3 R R A B A W B B g W M e L AR
T 3 H e 366 G 40 Ak B AR i R IR 38 1 LR
2.1.2 FCFL W B AR g (X5, AB-8, D101) 3y 25 W BF-fife 0
fie I 1AL, X-5,AB-8. D101 % 3 Fh Ak LW A 1 0% ft 2
ERARE ALJE AB-8 BRI AL g 14 fift R B 8 e+ HoAlh
2 P AT RESEIZ NG MMM 5 K g 24 TR M E AL SR A
K, KILR S AB-8 B K Bt A AL b R
2.2 KRFLWHBRAE (ABS B)EERM-MRIKKWER ST
2.2.1 KAL W BFHRY A #0285 R B - W 2l Jy 2 £k P L 2 )
AR I eh R g 280 B R R R 43 B AE 8,10 h s B m
G, FEATE B, 0 B AL B VR R A W (DA
2.2.2  bREWR TR XTI B PERE O B 3 FoR BRI
JE X AL B W B R S . el TR 3 T BB R VR B Y
BT KL NG B 0 B 2 S B T L TR M B AR
B I BB AR R 2R 43 7 AT L 550 FE 4 4 A o EG Rk
12N P T B R B 5 24 R MR 2,12 mg/mL

2 6 T RS IR R AR R I AR

Adsorption and desorption capacity of six macro-

P, x 100% & (5

Table 2

porous resins towards lignans (n=3)

WIS LR L/ e A 7 it/
) W/ % T E WL
145 (mge+g b g H
X-5 12.0442.62% 74,10+4,72> 8.4140.68> 71.354+1.87%

AB-8 13.2341.94* 77.0943.62* 11.06+1.61* 74.,454+1.97¢

D101 12.34+2.44% 70.81+2.32> 9.2440.96> 70.37+2.13%

NKA-9 6.72+1.14¢ 38.61+2.78¢ 3.87+1.17° 50.37£3.63¢

HPD720 7.28+£1.21% 45.4943.03° 4.2340.48° 54.26+2.69"

HPD600 4.24£0.76¢ 21.45+1.79¢ 1.3040.33¢ 31.26+£2.75'

T [FF R R AR R 25 F i 3 (P<T0.05)



RIS E N

2018 % 3 #

I W R 78 o 4 W R 3 5 DR o 22 I I A JRE 3 DI AL AR i X
AR Ne 2R A IR B BE D WA B R BE R LD AR IR T VAR K R
RS B P BT 0 4 RO b 4 A RS2 B B S BORE i 04 )
R e D218 T B AL AT AR I A VA 3 n e i 4 2 Al
W2 A S W B A 5T A 1 ol L i B R R R . R
PEREWR Oy 2.12 mg/mL MY ARNE R #AT EAE,

2.2.3  CEERFRS O R PERE RO & 4 W]
RAR G OB AR RS K AL R 1 A 1% %t ARG, B & B 1A AR5
B ARR R I W TR P R AE RS
Ko B BRI B R8O R ARG B,
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70r 2
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40t
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a

22 W 5

S A %

b

U
Adsorption and desorption rate/%

-8 D101
RALBY 2

Different macroporous resins
ASTR) TR AR R 2 S P 3 (P<C0.05)

A1 X-5.AB-8.D101 A X 5UAt g 3h & o M L AR R Ak
Figure 1 The capacity of dynamic adsorption and desorption
of X-5, AB-8 and D10l macroporous resins
towards lignans (n=3)
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Figure 2 The kinetic curve of static adsorption and desorp-

tion of AB-8 macroporous resin (n=3)
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Figure 3

Influence of sample concentration on the

adsorption efficiency (n=3)
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TR o
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Figure 4 Influence of ethanol concentration on the

adsorption efficiency (n=3)
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1LV 7 A5 < AREAR A I 2K AL I AR IR 20k T 21k

WAL MW kB s B 6 BV B, K IR ik E 5 F
0.21 mg/mL. 250 ERERHBE A 1096, Bk 213k 88 5700 [
M E Bk EHEEY 6 BY A ik

2.3.2 FFEEEEZE K 6 WA, (nuuﬂ‘?&*ﬂﬂ‘é%‘?&ﬁﬂﬁ
AR BRI Lo DR DR O R R R OB T R
G F T B T B TET ™ A 224 9 o R L AR T R Y R
A5 B A I R R 3 8 R U HE AT RE 5 T O A L VR R
I A BR 3 43 RT LA FIARE B 70 43 4 s W PR R A HL A SR
T 1g S AR KT . LS % &L L 1.5 mL/min
HRPEAT LA,

—_
[\S]

,_.
(=}
T

0.8F

0.6

0.2}

AAR R L
Concentration of lignans/(mg + mL™)

0.0 . . . . . )
0.0 0.5 1.0 1.5 2.0 2.5 3.0

AR
Rate/(mL + min™)
B 6 LAfak E TR A e

Influence of sample

Figure 6 loading flow rate on the

adsorption efficiency (n=3)
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WS, 5 B0 0 A AR T S Bk P gk O 9 o
23 JIE A AR I (] L 255 25 R 5 2 BV/h e 34T 5 R
B2 4% . bl U AR AR 1R T v G ot £k 1R T A e I 1R B

8 BV LA,

2.3.4 EXZRABLAGE RS REAE R ISR, B
DR AR VR R R VR A 4 AR B4R
FHEH A ANIKF LT Lis WHIERZRE L LA 80% 2 Wi i
VR ABR 2RA5 3 L R 4t BE AR S 3P b e 1F 32 i 3 R & K7
W2 3.

_ 14T
E gk —m 1 BV
A —e—2BV/h
2 —4—3BV/h
= 1.01 —~+-4BV/h
o E —e—5BV/h
% E o8t
w &
= % 0.6f
¥ £
£ 0.4
=
é" 0.2+
YC
CSool o s
o 1 2 3 4 5 6 7 8 10 ll
GtHE 1A
The volume of Pluenl]BV

B 7 MRk AT BLALR 69 R
Figure 7 The effect of different desorption velocity on
desorption efficiency (n=3)
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R 4TTHLHERRXN ARG REWMEE . B
BRI B> EARR R > VR . AB-8 B K FL AR
Al e B P e R i 2R Al RE Y R R A B > R I A >
R R P > A A 3 e Kl 3R AR A R Al R A
PUE X AB-8 B AL I B W B A BE 1 532 o 2 B AN [ H:
o, ERE T AR K .

DA 2 4l B2 355 5 224 R X AB-8 B K LA I 4k
AROR T8 L B & R e R B S AT R, AT R 1Y B 40K

F3 EXRBERKFER

Table 3 Factors and levels of the experiment
KT A RREEE/ B EREEAR/ CUEd=/ DR
BV (mL+min~!)  (BV+h')  Fi&/BV
1 4 1.0 1 6
2 5 1.5 2 7
3 6 2.0 3 8
4 7 2.5 4 9

x4 KREZHERM-BREZKWZITRESR
Table 4 Orthogonal array design and results for optimization of

dynamic adsorption and desorption of lignans

E PR/ PAiE/
=5 % %

1 1 2 3 3 2 62.50 11.07
2 2 4 1 2 2 59.28 9.11
3 3 4 3 4 3 53.11 7.86
4 4 2 1 1 3 65.82 15.65
5 1 3 1 4 4 51.11 9.02
6 2 1 3 1 4 57.69 9.83
7 3 1 1 3 1 67.13 15.85
8 4 3 3 2 1 61.54 11.56
9 1 1 4 2 3 58.29 10.97
10 2 3 2 3 3 56.34 12.67
11 3 3 4 1 2 54.38 11.42
12 4 1 2 4 2 66.41 16.82
13 1 4 2 1 1 58.28 11.43
14 2 2 4 4 1 52.23 9.65
15 3 2 2 2 4 57.68 11.33
16 4 4 4 3 4 67.33 15.29

N

i

K; 58.08 55.84 58.72 63.33 58.39

K, 65.28 59.50 58.06 55.72 58.45
R, 890 6.54 2.18 7.16 2.26
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PR .B.C A D WE 4 HIURSE 1.2.3 KFEUF .15 AB-8
B AL R MR B 3h 3 W M- W R H A Ak T2 KN
AyBCo Dy 5 1 AR RAFF N 8 h5 % £ 4 R X AB-8 B K
FLH B Al Ak R HE T LUAS AR Ak T2 44 AiB.CiD; .
R 40 0 A i 3R 7 T P S R )L 3R AR B & K 35 R
15 o 10 e A5 B A NG 3 A g AR SR Al b A A R R
BEARRA . LR A IRARNR R R MLl ik B alifh T2 e il
%M ABICo Dy L B AR 7 BV, AR 1.0 mL/min, 3
BRI 2 BV/h, YR 4 8 BV,

2.3.5 MISEAE L E AN IRIESCH 0 I A5 0 B % 1 st
B A B O 32 Al AB-8 B AL i 28 25 W B S O S 4 L 45 3
AL T2 5tk . ERER 7 BV, EREWE 2.12 mg/mL,
R 1.0 mL/min, PR £ B AR 20 80 Y0, Uk B I
2 BV/h, e I 8 BV 78 I & 1 F #E4T 3 4755 5%,
HARNE R AFEIT NN 69.79%4,67.68%,62.58% , -5 %K
66.68 % s 4 JBE 43 R 15.89% .18.57 % . 13.28 % , V- ¥ 4 i Hy
15.91% , SEREYIZ T EHLMFTEHE,

3 i

AR I 1 e X 6 i R AL R AR B 2 AT B A A
AB-8 B AL B AR N hy #5485 I o K N 36 4l Ak 1 0 E BB
SR o 300 3t 5 I A L 5 - T B DR 3R AR B A K I
2SI A5 0% T 2 M S 4k 2% 1 9 A Jue e 4 0 F AR R
JIG A5 S M4l 43 9] Ry 66.68 %6, 15.91 % 4 %5 4l 1k Al A g K
B W B U AL B B A S RO AT S R A e
AN Tl Ak A 7= DA B 5 3R A3t — i BRI KR .

I SR AL R B B S B AR B FH 92 L FR A Tl 1k
Az e, B R b B R T RE A5 43 B S AL SR R HAR L
I K FLR RS Bl 5 G il i Bl AR sl s A 9 A A B U v
FHEABNA TG e R BB — M EEBEH. 5
b B FREZEMNE I AN T A B 76 R p &l — 2oy
HLER B8 W0 A B0 7= 1 T, 5 W 0 2 e IR A
BT e — o L A B U IR
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