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Enrichment Technology of Chlorogenic Acid and Caffeic
Acid from Taraxacum mongolicum by Macroporous Resin

LI Man-yu ™ ,TTIAN Zai, WU Dang-dang
Heilongjiang Bayi Agricultural University , College of Animal Science and Technology ,Hetlongjiang Daqing 163319 , China

Abstract: To study enrichment technology of chlorogenic acid and caffeic acid from Taraxacum mongolicum by macro-
porous resin. Determination method of chlorogenic acid and caffeic acid was established by HPLC. Preparation technology
was optimized by mono factor test and orthogonal test. The optimal conditions were using XDA-1B macroporous resin,
resin; Taraxacum (g:g) =1:5,the concentration of sample solution (pH3) was 40 g ( Taraxacum)/L, the adsorption
flow rate was 4 BV/h,The sample was eluted by water with 8 BV (flow rate was 1 BV/h) and 20% ethanol of 9 BV
(flow rate was 0.5 BV/h) ,respectively. The content and transfer rate of chlorogenic acid and caffeic acid in enrichment
were 50.32 £0.74% ,91.26 +1.06% ,37.94 0. 67% and 90. 14 £0.93% (n =5),total content was 88. 18 +
1.22% (n=5).The content and transfer rate was no difference by the resin with different mass (20-640 g). The resin
could be repeatedly used for 4 times. The process was simple, stable, linear width, strong durability, to obtain enrichment
of effective parts with high content and high transfer rate.
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J7) o WHAELA (R PR H B B2 5 ) , % S5 R X
HE 5 (110753200613 , 5 15 FH , v ) 245 4t A= il
i A T ), WP R % Bt (it : 110885-200102 , 7%
SN E 24 A ) R 2 BT ), D101 XDA-
1B \HPDA40O0 74 LW FFFA3f Big (KIS M 380 SEERL B2 A7 B
7)) ,AB-8 . X-5.S-8 NKA-T  NKA-9 %1 FL 1 [t
BB (R K224 T ), Atk O 06 (35 El Bk
RN ) ek i ey 2l e K (A M e e vy B 1AL A PR 2
Al ERR (fhafal) (SR (fh2ial) ,95% &1
(fk2z4l) .

2 EWFE

2.1 EIFIFEERFUIMERN S ENEFE
2.1.1 &4t
4,35+ ; Diamonsil (5547 ) C g (200 x4. 6 mm,5

pm ) il SR R4 4E : EasyGuard 11 C g Kit {47
FE 2l ShRLEE S PEE 45 s 50 4% WE TR (0 ~
10 min,9:91 ~12:88;10 ~30 min,12: 88 ~17:83) ,
P ;1.0 mL/min; K%K :323 nm AR 35 °C,
2.1.2 AR

HRER TR BEGL 2 13 mg, KSR E , B R
XJHEH 2 10 mg AEEFRE , B 10 mL 285,
TR 50% HH L, 75 53V fife I 28 0 BE 4 D I 1) JoT
TR 1.306 g/ L, WIHERR A9 BT f vk B ok 1..004 g/
L, B R TR A % Bl i 25 W o BUTRL 6 %) B ol A 28 VR
0.5.124.68 mL,REAZE 10 mL, B iRA X
HESHIRS IR, BUIR B0 BT I M IE 2o (0. 45 pum FAL g
JBE) , HEFE 20 L (LB 1-A) , DADETH AR (A) X ik i
(C) AT, ek JE R M H 72 : A = 1. 65 x
10°C -36.7 x 10 (r =0.999 9) , £k i Bl : 0. 065 ~
1.044 /L, WNMERREIA /7 #: A =1.87 x 10°C48.5
x10%(r=0.999 9) , H:HEH :0.050 ~0.803 g/L,
2.1.3 EAMHER

IR ] — e 3 TR B X B I AL, TSR 6 IR
TN e T R, 2t i IR U TG AR RSD 2y 0. 18 %, Wi
MR I T FR Y RSD 4 0. 12%
2.1.4 BETHTH

] — & W S W, 4 il e 0.2 4.8
12.24 h ) 7 0 TE7 FR, &% 5L R 04 TE AR Y RSD Ry
1. 42% ,WIHERRIE T AR RSD 2 1.61%
2.1.5 wREERE

A — s Y HES 6 /7 HEE A 1 mLiEA
Xof BRIV 0 e, AR i AR A R 1Y ] i

N RSD, & JF {2 19 [|] i % A1 RSD 2 99. 21% I
1. 36% , IMERR Y [FTSCRAT RSD A 101. 13% F11.28%
2.1.6  SEAFE P L RE Aok BR 69 4B

BUR AT 20 1 g W% PR, B 50 mL A2
HETE I R0 5 % HR % H B 20 mL, %5 9€
o), FRoE B, B A AL R (3R 250 W, 45 R 40
kHz) ,30 min, O, 0%, FEPRE S, 5% W2
(1) FA S A AR UK B B, BT, B0, B TR
FHISLIERRE (0. 45 pm) P83, #ERE(ILIE 1B) o R
MRy & il 0.41 £0.04%0(n =5) , MIMERR 1Y & 4
0.32 £0.02%0(n =5)

Bl REMBHRARA) FLARRIYWER(B)RE
SYBREN SRR EGEER
Fig.1  HPLC chromatograms of mixed standard solution
(A), T. mongolicum extract (B) and enrichment
sample (C)
1-23 515 chlorogenic acid ;2-IIMERR caffeic acid

2.2 KIMEEEIZHNMRK
2.2.1 kAR HE

BU A g i, B TR, 60 °C 12 h Ry,
HBOHURY I8 o, S % AR E , i 80% L PB4 2 ¥k, 56 1
P10 55,2 hy 55 2 8 i, 1 h, U8, B IFPIIR
PO, ol R e i , 28 JCBE , 102 1R A B 22 R vk
JE LB AR, 5 UL 24 50 g WS %Pk, %
AR 2 USRS B A TR IR EDE Y (B
$EY)) PR, B S A S AT, DU S i R A o e
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TR & AR R 8 0.21 £0.01% 94, 12 +
1.41% 0.17 £0.01% 93.41 +1.59% (n =5), [
%%*éiﬁﬁfz%g%( /4 ) = W@%%mﬁlﬁﬂw‘*/wéﬁ%% ’ @?
%’%%*Uﬂﬂﬂﬂfﬁﬁ%ﬁi( % ) = Wﬁﬁlf@q:u)mujmg/wﬁﬁ% ) E?
%% qj éi)ﬁ ﬁgz E/J ?Fg @ K (%) = Wg;;;%%rhﬁmﬁ/
Wﬁgﬁ:}:gﬁm, @%%% ':F' UJJ[I ﬂﬂfﬁﬁlﬂ@i‘?%% (%) =
W@%‘%%rhlﬁluﬂwﬂiﬁ/wﬁi}%ﬂwﬂuﬂrﬁﬁ
2.2.2 mge AL 22

IR RS 5, A ZE IR Y, I 95% £ %, 7
KW T h s e AR, DL 95% L
(JEH 0.5 BV/h) Yeft 5 BV 218K (i 1 BV/
h) el 10 BV—4% NaOH V)5 3 BV — ZE 1 /K BE i
Z k5% HCL PEJBE 3 BV — Z8 17K Y I 22 rh
B AT H S8 0, A 95% £ B%, %5 AR AE,
.
2.2.3 MR R

2.2, 27 IR @98 A, D8 R S, By 10
g N, AP N (R 2 em x HE 5 100
cm) , FHZEIR/K VR , 22 08 , Ak S P08, B 2 A I A
NEVR T AN R 1k, R o 10 sy b B T 1 s B
THEM IR AEAARFL(BV) .
2.2.4  BHIEF L R

I3 ICE AL PR 1 8 Ff AL W AR IR 25 10 g,
F2.2. 37 B0 ISR AR (VR 40 /L,
pH3) , ZhAS MR 24 h s EAERBERLI A, ] 20 BV
ZEIB AV, W SR /K BRI B, fe 5 FH 50% £ 1 9
BV PR, AR VR C, 43 5 U PER i A (B il C
FHY A 2 S R RN HE R () BT it o R 2 i I AR i e i
(LG EARERE | IR B B A R R e, S
WHEE 3 W, B (mg/g) = (M -M, )/W,
FEIRZ B i (mg/g) = (M -M o -M ) /W, 0 B 52
(%) = (M -M,4-My )/ M. x100% , i@ 5 ( % )
= Myy/(M-M_-Myy, ) x 100% , &4 (%) =
Mg/ Moy, M e B R R 2% D 2/ M 82 J5
(mg) s M s b FE G M R & T 2/ o v 7R o
(mg) 3 M« 7K U8 W o B & it R/ il v R Jot
(mg) s My, :50% £ PPk L Hh 4 Jt IR/ Wi e i ot it
(mg) s W: B BT () , Mgy : 50% £ BEBE WL [
YR e (mg) .
2.2.5 EHRKREEE

F242.2. 37 WU R 235 6 4~ 10 g BEfEHE . B 6
2550 g AT AL 2. 2. 17, 43 S ) vk B R
10,20 .40 .80 .160 320 g ( LAZ5#F31) /L 1 b FEW

(pH3) , ZhASWL I 24 h J5, 7Kk ¥k 10 BV (#i 1 BV/
h) 5 80% £ Bl 6 BV (3 0.5 BV/h)
WA B IO , EAE AT, 33 D AR i R 4 %
B, SLHE A 3 WK,
2.2.6 Rk EE

BL6 1329 50 g AT 2. 2. 17 Pl il e i
40 /L EAEWE (pH3) , 230 LA 1.2.4 .8,
16 .32 BV/h #4178 WS, 7K Pk 10 BV (i 1
BV/h) , fJ5 H 80% £ EEE N 6 BV (i 0.5 BV/
h) AR BRI, A 53 A, 03 g Dt R R i 7R
IR, SCRE R 3 IR,
2.2.7 kA% pHALE

BL6 1329 50 g A TRURY , B FL B 4 B il 5y
A pH A 1.2.3 4.5 F16 A R (VR 40 o/
L), LAy 4 BV/h AT 8h8W M , ZKBE 10 BV (i
# 1 BV/h) 55 HH 80% 2 Wi 6 BV (i3 0.5
BV/h) W SE BV IV, 64 0 BT, 1133 3t D i 11 op
MERR I B3R, SRR E AT 3 IR,
2.2.8 KRIEBLARAR B0 H T

HA G 258 (g g) M 1:2 1:5 F1:8 By —Fp Ll
B EIK AR A . B 20,50 g #1180 g i A HHL
Fdie 2. 2. 17 Befil e i 40 ¢/L By EARI (pH 3) ,
DIViEE 4 BV/h 4730 AW B 5, 20 Sk BB 7 .10
FUISBV (i 1 BV/h) AT 4% A HER BRI
I [T R R TR bR AR, LIRS
3o BRZRFE (%) = M/ My, x 100% , I M, : 1
~1 ASHEAR G IR W BT A [ W) R BT i (mg)
M gy : 2T BB 1R BT A E 4 o £ (mg) o
2.2.9 PRk EIe s E

il £ 18 A~ 10 g MRAEAE:, 18 £ 50 g AL I
FER (W EE 40 ¢/L,pH3) , Zh MR (i 4 BV/
h) ,KBENE 8 BV (G 1 BV/h) , 533 LA 10% £ BE
20% L TEFN 30% L PEBENL OBV, A~k 5 551) i) J5t B
WA 0.125.0.25.0.5.1.2 .4 BV/h, I 5 2 I
Hh g S R R R 1) I % . SRR EE AR 3 IR
2.2.10 EZGRIEHA LAEE | SRBLA R ok LR AR

MR 3 T 4 19 Lo (3%) i385 it il 4%
9 A~ 10 g BEARHE, 20,50 ¢ F1 80 g i ATLHY EAEH
3 4y (MEJZ 40 ¢/L, pH3) , B &5 W B s (i 4
BV/h) 435K M 5.8 BV H1 13 BV (i 1 BV/
h) SR R R 4 v A B B4 39 8 700 R ke Je A4 R (3t
0.5 BV/h) Yt WOAE BRI, 180 T4 R [ 4
CEEY) , JERES BT, 158 20 SR R Ao il iR i) 55 i
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MR IZRB I (55115 = it x0.7 + %
3 x 0. 3) MR A PEM 6 45, B4l A H] SPSS17. 0 3
ot tr. (%) = & EWh e (Somek
M%) it i mg/ B SEYIA T mg x 100% , A% (% )
= m AR IR (SOMIMERR ) 1) BT i mg/ BRI A
I AR SR ( SOMIMERR ) Y 5T mg x 100%
2.2.11 IZEAARKIELE

il 45 10 g A AEHE, 20 g A TR BRI (MR
40 g/L,pH3) , Lk 4 BV/h [ 75 18 8 25 W [t , 7K vk
JIit 8BV (it 1 BV/h) SR 5 H 20% £ 9BV (i
0.5 BV/h) e i, W Uk IV, 98 T8, R4S & 4
Yy, HERE ST, TR % D 1R R Oh M R 7 e R B
R, LEEE S5 K,
2.2.12 ILEHKKTER

FEHBRIRG : 2981 (g g) M 122 By el i AT T2
R SEE . il 4% 20 40 80,160 320 ,640 g I 6 /MR
JEAE XTI 5% ERRIE (M 40 ¢/L,pH3)6 {1y, LA
4 BV/h Wil A e, /K R 8 BV (i 1 BV/
h) S8R5 20% CBE9 BV (i 0.5 BV/h) Beflie, Witk
VR, BT, RS & 4R, e S0 AT TR i
FMMERR ) i AL R B R A SPSS17.0 7 ER
K2R 77 22537 (one-way ANOVA)
2.2.13 MR EAAER K

il % 10 g BHIRAE, 20 g A TERY BRI (W

40 g/L,pH3) , Lk 4 BV/h [ 7% 1 80 25 W [ 5, 7K vk
J5i 8 BV( i 1 BV/h),20% £, 9 BV (i 0.5
BV/h) PEJB, W5 4 DRI, D8 T8, RIAS & 44,
95% Z.BEPENE S BV (i 0.5 BV/h) , K BEME 10 BV
(i 1 BV/h) 4% S ALER7 W (T 1 BV/h) 3k
Jt 3 BV, ZK B 10 BV (Jiii 1 BV/h) , FRUIA 20
g AT LR, NI 3R 6 WK, TS & Sk e
JERFFRIE A F1 ~ K6, SRR AT, 115348 B i A
MERR Y & e MG RS %, LI E R 5 k. s A
SPSS17. 0 gE1TH K & J7 2273781 (one-way ANOVA)
3 ZRSR
3.1 #B8
3.1.1  AEARA 5 69 #5E

gEILILZE 1,36 2,D101 Fil X-5 BRUR g i f 1 R
e (H A AR AR ABAR A ; S-8 1 HPD400 AU i 1 Lt
R | O R B 3R SRR I
NKA- I1 1 NKA-9 U g 74 fiff Wz 2% 57, (E I B 5
S, AB-8 11 XDA-1B BURAS Y bbb RE A HE
B FRCAR R T AR (LR B S R A I s, X 43
afi Ak A F), I H XDA-1B U S A 25 J5 52 40 obi v 7%
TE50% L BEVE s Y b & & fcm, Bk %
XDA-1B RIR} gy 53 25 ali Ak iy A

x1 ZEBHORHIBRER(n =3, v +5)

Table 1  Results of adsorption and desorption of chlorogenic acid (n = 3, Xt )
[ e IR L e s Gt
Resirrlffi; Loading amount Absorption amount Absorption rate Desorption rate Content

" (mg/g) (mg/g) (%) (%) (%)
D101 1.65 £0.08 1.03 £0.06 62.52 £1.25 97.24 +1.12 12.24 £1.10
X-5 1.52£0.12 1.06 £0.10 69.14 £2.09 98.12 +£0.21 13.18 £1.05
AB-8 4.06 +0.28 3.86 £0.31 95.17 £1.90 96.24 £1.52 24.13 £1.69
XDA-1B 4.25+0.26 4.11 £0.29 96.31 £1.08 96.31 +1.27 33.48 £1.25
S-8 6.18 £0.25 6.02 +0.30 97.34 £1.12 32.12 £2.68 16.42 £1.31
HPD400 7.69 £0.46 7.48 £0.52 97.63 £0.98 35.85+£2.07 17.56 +1.05
NKA-II 3.59 +£0.29 2.57 +0.23 71.21 £2.15 96.48 +0.39 15.87 £0.79
NKA-9 2.98 £0.21 2.21 +£0.18 74.52 £1.48 96.57 £0.75 14.45 £1.06

x2 PIHEERRIRMABERER (n = 3,0 x5)
Table 2 Results of adsorption and desorption of caffeic acid (n = 3, x £ )
S =N I"II\FL ITI\)Q [‘II}(

R HE LAELE R ik Ml e ol
Resin tvpe Loading amount Absorption amount Absorption rate Desorption rate Content (% )
CE ype > 0

"’ (mg/g) (mg/g) (%) (%)
D101 1.79 £0. 11 1.14 £0.07 63.52 £1.27 96.89 +1.34 8.21 0. 66
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X-5 1.65 +0.12 1.12 £0.09 67.74 £1.36 97.48 £0.97 7.87 +0.63
AB-8 3.27 £0.34 3.10 £0.36 94.38 £1.89 95.29 £1.91 14.15 £1.09
XDA-1B 3.36 +0.26 3.23 +£0.29 96.56 £1.96 96.86 +1.94 21.47 £1.64
S-8 6.29 +0.31 6.11 £0.31 97.23 £1.94 30.25 £0.61 9.48 +0.66
HPD400 7.56 +0.45 7.28 £0.51 96.28 £2.01 34.71 £1.04 10.26 +0.62
NKA-TI 3.48 +0.24 2.62 +£0.16 75.14 £2.26 97.21 £0.42 7.68 £0.38
NKA-9 3.12+0.22 2.26 +0.18 72.52 £1.45 96.29 £1.03 8.34 £0.50
3.1.2 EHBRKRENHE 100 ceee GEJER
SR 2, SR IERALE 10 20 /L 140 /L 1) % o
WL HBLE 95% LA I, 22 AR K, 76 80 g/ 1L IHI i S
AR, Jy 89.47% ;WIMERRTE 10 ~80 ¢/L 90 =R
F2HLE 95% LA, 2 HIAR /I, 76 160 o/ L PRI 65
FHERH, S 85.26% . I LLVESE 40 /L g I KL 23 45 6 7

M
100}
95}
90}
851
801
75t
70t 4
65f

600 50 100 150 200 250 300 350

R (g L)

e GG
—— AR

W B (% )

B2 _ERERR ST IR B 2R B0

Fig. 2 Effect of sample concentration on adsorption rate

3.1.3  RIHAR 6 #HE

SRR ILIE 3, 2R IR AU MERR 7E 1 ~4 BV/h 1y
M BiF AR AE 95% LA L, 225 %5/N , 76 8 BV/h J&5 TR
B, Bt LLTERE 4 BV/h O AR A0 I B 32

100
95 R UL
90 —a— e
85

80

W B (% )

0 5 10 15 20 25 30 35
B (BV +h )
B3 IR B 7 38R X R B 2R B 82 i

Fig. 3 Effect of sample concentration on adsorption rate

3.1.4 kAt pH A8 # 2

SEFLULIEL 4, & 5 R IR 1) W% [ SR Rl L
PRV pH 38 T, 52 B 538 5 s/ 14 4 4 2 57
b, 7€ pH 2y 3 B A B 23 05, i A e 1 AR R 1Y)
pH 793,

pH{H

4 E#ik pH EXH IR R AR

Fig. 4  Effect of sample solution pH on adsorption rate

3.1.5 REBLARRGG #hE

S5V S 1:2 (RTARHELE 5 BV JBRZeSei
11 90% ,5 ~7 BV BRI MY 22 HIAR/IN, PRt K
VEMLARRUA 5 BV;1:5 K 1: 8 (R IEAE bR 2 5 1t
90% M BEMLIAFR 5351 /2 8 BV 1 13 BV, Z J5 HBR Ak
HHOMSENG , I o B PR VE AR R 8 BV Al
13 BV,

100
_ 80r
& eot
3: 401 —e—1:2
> ek iS5
o

201 ——1:8

0 2 4 6 8 10 12 14 16
DEALABLBY)
BES KBER AR R Z AR
Fig. 5 Effect of water elution volume on the impurity remov-

al rate

3.1.6  BLH AR ey #H

LRI 6 , Bt Jd BT B4 S S O R A B
WA o 10% £ BEE Mt ok S i AN MR i 18 5 11
P340 976 1 BV/h F10. 5 BV/h,20% 2. T 3k it i
P gk W R (Y 45 23 3 90 7E 0.5 BV/h Al 1 BV/h,
30% £ B R L I 9 35 Mt O SR 9 53 45 BB AE 1 BV
JI LA PE LR 0.5 BV/h,



Vol. 27 ZEAREE KL NE AL TR AT 2 R AN MHERR (1) T 2050 161

fi W3 (% )

30() 05 115 225 335 445

JEFHAE(BY -h)

Bl 6 B3 B i 2 Xt £ IR 22 9 25 M)

Fig. 6  Effect of desorption velocity on the desorption rate
AL (10% Z ) 5 B-5 IR (20% L) 5 C-4¢ AR (30% &
W) s DI HERR (10% 2,1 ) 5 E-W R (20% 2012 ) 5 -0 i 52
(30% 1)

A-CHA(10% ethanol) ;B-CHA (20% ethanol ) ; C-CHA (30% etha-
nol) ;D-CAA(10% ethanol) ; E-CAA (20% ethanol) ; F-CAA (30%
ethanol) ; (CHA-chlorogenic acid, CAA-caffeic acid)

3.1.7 LA ZRBLA R SR BLARAR 69 # 5T
GERWER4,R 5, TESPERVL,A KRR
HE : 2584) Fl B PR Z (VR B ) X045 A =
JER A R, R4, 0, > 1, >
M, I, >, > 1, frARk A, (1:5) f1 B,
(20% ) ;C P2 (VEMARED XL 25 R B F
i, SRR B R 2, T, > M, > 15,3 C,(9BV),
Fr AR A & B AR 258 (g2 g) =1:5;
VRN 20% LB, BEUARTR A 9 BV,
3.1.8 LEAARBIELE
BRI LI 1-C, 43 5 R 1Y 2 i
B%H 50.32 0. 74% F191.26 +1.06% , MinjE iz 1
SRR R A 37.94 £0.67% F190. 14 £0.93% |
M 88.18 £1.22% .,

3 L(3") EXREMEEMKFE

Table 3 Factors and levels of L, (3*) orthogonal test

7k S 7K Level

Code Factor 1 5 3
A PAG: 2441 Resin: sample (g: g) 1:2 1:5 1:8
B Z BV FE Ethanol concentration (% ) 10 20 30
C YEBLAF Elution volume (BV) 4 9 14

F4 L () EXHBHER
Table 4 Result of Ly(3*) orthogonal test

23t )51 Chlorogenic acid

WIRERZ Caffeic acid

A B c D i % L g AEER
Content Transfer Content Transfer Score
(%) rate (% ) (%) rate (% )
1 1 1 1 1 45.02 17.13 63.39 15. 54 63.39
2 I 2 2 2 47.21 90.52 111.74 88.57 111.74
3 1 3 3 3 16.43 94.11 76.74 93.85 76.74
4 2 1 2 3 30. 14 75.79 82.07 74.26 82.07
5 2 2 3 1 49.28 92.03 115.89 91.26 115.89
6 2 3 1 2 34.89 52.51 72.09 48.42 72.09
7 3 1 3 2 15.97 47.63 46.92 44.58 46.92
8 3 2 1 3 40.05 37.53 69.01 33.89 69.01
9 3 3 2 1 18.65 64.05 57.39 54.91 57.39
I 251.87 192.38 204.49 236. 67

I 270.05 296. 64 251.2 230.75
IIr; 173.32 206.22 239.55 227.82
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RS AEDW
Table 5 Analysis of variance
T3 28 MW B 22T FHE W75 F{H P
Source Sum of square DF Mean square F value P value
A 1761.92 2 880.96 130.03 P<0.01
B 2137.5 2 1068.75 157.74 P<0.01
C 394.08 2 197.04 29.08 P <0.05
D %2 Error 13.55 2 6.78

3.1.9 Z¥EHRKRER

SR ILE T, AR AR IR R 1 & i RN A i
SE RIS 1Y 5 RN AL 232, AN [m] Joa W i =2 TR] 22 5]
TGt o BEWIR IR BT 7E 20 ~ 640 gyl N
T AR, g s iy B8 — by, TR,

100 #20g=40g .xo; 160 g zzog, 640 g

0

ﬁ%ﬁ(%)
‘s

%3,,"

% w &%@b@

W
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