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Determination of catechin, epicatechin, gallic acid and procyanidin B, in procy-

anidins by RP-HPLC

ZHANG Lu, PAN Peipei, CHEN Saizhen *
Department of Pharmacy, Taizhou Central Hospital, Taizhou 318000, China

Abstract To determine catechin ( C), epicatechin ( EC), gallic acid ( GA) and procyanidin B,( PCB,) in procy-
anidins and compare their contents in procyanidins from different manufacturers, an A RP-HPLC method was
developed. The determination was carried out on a Hypersil ODS2 column (4.0 mm x 200 mm, 5 pm) . The
mobile phase consisted of methanol and 2% acetic acid with gradient elution and the detection wave-length at
280 nm. There was a good linear relationship between concentration and the peak area in the range of 0. 1-50 g/
mL (r=0.998 6) for catechin, 0. 1-50 wg/mL (r =0.994 5) for epicatechin, 0. 05-50 wg/mL (r =0.999 9) for
gallic acid and 0. 1-50 pg/mL (r =0. 992 2) for procyanidin B,, respectively. The average recoveries of catechin,
epicatechin, gallic acid and PCB, were 98.36% , 98.21%, 89.60% and 98.47% , respectively and the RSDs
were 1.39%,0.84% ,2.12% and 2. 46% , respectively. The method is simple, accurate, reproducible and can be
used for assay of C, EC, GA, PCB, in procyanidins. There was a great difference in the content of four substance

in procyanidins from different manufacturers.
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JF 4t H % (procyanidins, PC) MY —25 i
Z PR EL -3 - IT BT KR Z Bk 5 P 8
FRU LT AT A R A 2T R
B & A A R LB ORI, BB &R 2 BT
FEIBR EANRIEER AN B oA 80 RARPUR
AR, HZh ) bS5 R AL, R HA UL S R B
H L)) e, O O PT AR P TR AL
FRPBIRIIBETE R . JFAET R A2 H LR RIL
HKR FRIEREE FIREGFSE TR K, DK
XLEFIRIE F C4—C8 B C4—Co B4 A T B A AIK
BIKRERIESLRIRAY ™ o WEH ~ IR
PR IR IFAET R (OPC) K5 U RARLL B RFR A
FREAET R (PPC) D i Z RIS KT
R oA, B AT R, e i 2K
FIRIT, SRR A kS O v B S5 T R O 280
PEROT 250 B S SR R Tz T, FR
28]~ AT IRBE R A=

AWFFEiE 3 RP-HPLC X 5 48 H R iy JLAs
R FRIER KEFRMFEATER B, X 4 Fiyii
HEATE R E . LA R (catechin, C) , X4 ( +)-
JLZEER AR A ] g 25 ot v i R R T S D e PR 4H
g3, B B 16 O I B L TR i R 4 2 i )
B!, FILAEE (L-epicatechin, EC) , X4 ( - )-%
JLZEER b0 i il 8 A BB AR T, (9] B R 351 By i
L, BAPUEAIE . R TR (gallic acid, GA) ,
IIPR TR TR B IR , B PR B B,
PUH RIS R YRS . AR K B, (pro-
cyanidin B, ,PCB, ) , TEC %€ 1) 8 Fh — SRR 44 14
o i LA R LR PR T .
gty L 1,

BT HAEM g FAE BT R K2, i
WS A, AR SCR A RP-HPLC X AN 6] )~ 2K 1
JRAET R IATRINT L, I AR T 2R o 2 il 2 it
Pl o

1 # #

L1 XA 5%

JFAEE RFEM 1 ~ 3 (A 2wt 5. 002-
1310147-17 F1 002-1410055-13; B 7 & it =
S0208A) ; JL 45 2 %F B 5 (4 fE = 98% , it 5
D1415030) . JLASZR X HE 5L (4 =98% , it 5 .
B-018-1407274) & F RN IR AL (, 85 =98% ,

Figure 1 Chemical structures of catechin (A) ,epicatechin (B) ,gal-
lic acid (C) and procyanidin B, (D)

45-:1405107 ) 220 F i QIFERL 27 AL AS A BR 2 7
P JRAET R B, X IR ( B AE YRR
PR A, 4l =98% , 45 : PIO610RB14 ) 5 H i (4
Mral, B AL R A BR A R a5 Ko A
il Rz K s HAriakon) 24 i 5 23-#r 4l

.2 & &

2695 755 RO AR 35 A (36 [5 Waters 24 #] )
AE200 HL R (W VLA Bl g b ik 8 1A BR3¢
AT
2 Ok
2.1 &iE&AF

{1133 3 ; Hypersil ODS2 (4.0 mm x 200 mm,
5 pm) s SIAH : FEE (A) -IRFR BN 2% DKTE TR
(B) s BEEEVEME, DEBEFE P L3R 153 : 1 mL/min;
R 280 nm; #3235 C 5 i FERE 20 pl,

Table 1 Time program of linear gradient elution

t/min Methanol (A) /% 2% Acetic acid(B)/%
0 10 90
3 10 90
6 15 85
8 20 80
11 20 80
11.5 10 90
14 10 90

2.2 BEiREIE &

2.2.1 stRAE& vk RSFRELC EC .GA PCB,
XFHR 10,0 mg, # T 10 mL siffi e, o /K H
VAR R = 20 B2, I 1 mg/mL 1) CLEC, GA,
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PCB, IR A bR i & 1
2.2.2 BHRZER REERIURAETE F 100.0 mg,
BT 10 mL B R 4l K w R A 0
7o ECl R 10 mg/mL JH AR R K W, BURC
BH .
2.3 AGiERK

2. 2. 27 U g BV, 7E 2. 17 T 5 2%
PR UERE, B A AR LA C EC \GA \PCB, 155K
fiKF 5 000, 4B EEI KT 1.5, (i LK 2,

A
2 3 4
N
0 2 4 6 8 10 12 14
t/min
B
4
2
0 2 4 6 8 10 12 14
t/min

Figure 2 HPLC of hybrid control solution (A) and the sample solu-
tion (B)
1:Gallic acid ;2 ; Catechlin;3 : Procyanidin B, ;4 ; Epicatechin

2.4 ZMEA

R 2. 2. 17 T C ] f9 Y B s o 5 A T
100 L, FEEFREZE 1 mL, 2 100 pg/mL (IR AR
HE SRV o 0 RS 2 W B 2. 2. 17 e ol (R TR A
HERE 21 50 ,25,10 ,5 pL F1100 pg/mL (IR &
PR GTATR 25,10,5,2.5,1 uL F 2 mL EP 45|
B2l KARE R 1 mL, Be il BB B B R 50,2510,
5,2.5,1,0.5,0.25,0.1,0.05 pg/mL f#§ C,EC,
GA PCB, IR AW, 20 pL M, RASMRZ, DA
TR Cy ) AR R, BR i IR BE () SRR AR e, 75
2 4 Fidy o A [ U3 05 F2 RIAH 56 22 80
2.5 WEE

FRRR2. 2. 27 T T Ty v A A R, T ) A
BB 230 25,5,0. 5 pg/mlL i B 4
FE20 L, 3 B2, 17 A i 45 00 HEF T I , 43931
I H RS RN H RS 2 B R, B
HOPORE BER, 1 d 22005 5 9K, 3 AR EE 1Y
o, 1 d HSE , A H RS R, 1L 5 d il
FE L RERIERE 1 AR5 d P58 . KGRI i 45 Rl

it RSD 7R
2.6 AR

B2, 570k i 45 1Y € EC.GA [PCB, fiti¥
Wi AR 3 R, SRR, A H T 2,4,
8,12,24 h 1750 B, WU TE FRIEAT % 5%, FeE vk
e 45 ALt RSD R,
2.7 kR

(SR o 7 ok A Il s . 2 2275
JRAET EFEAL 1 Hh C EC GA (PCB, iX 4 Fi# i1
T W BE 4 W ok 44,265, 31,258, 0. 629, 10. 047
pg/mL, S AETE RS 1,452, 2. 27 WU 04T
Hil AW, 3 A E T 15 A EP &, 43 0 i
o G 1.2.3.4.5 8 EPEHMA 10 mg/mL
JFAET R ALK 100 L, BT E S 50 peg/mL
(VR G AR UE A A TR 400 WL, IIAK 2 1 mL, 155
Hi'5h 6.7.8.9.10 iy EP FHfin A 10 mg/mL J5
ET R ALUAVIR 100 pL, T E K 50 pwe/mL &
BRI 200 WL, FEANAKZ 1 mL, i 5]
s Ry 11,12 13 14 15 [ EP &4 A 10 mg/mL
JRAE T R AL 100 pl, B K O 50 pg/mL
MRS AR RS A 100 L, ITAK 2 1 mL, {2,
FIFH RP-HPLC £ 15 2] 15 5, M E (% ) =
W5/ (JFA = + IAR) x100,
2.8 AFME

3 HEANE T R R AL R A, &
“2.2. 27 T C A RE N A A TSR #2177 IR
AR HERE | O SR T BB B

3 XWHER

3.1 ARpEdL

LR (C) WARHEM L& y =5 584.8x -
454.66,R* =0.998 6,7E 0.1 ~50 we/mL [ A,
Xof HER ot o 5 D TR AR R RBFERMEOC AR s R LS
Z(EC) fbruEi <}y y =6 877. 20 =4 105. 3 ,R* =
0.994 5,750. 1 ~50 pe/mL 35 Bl P, %o BE S o 2 ik
JE SRR RIFARIER R B TR (GA) BbR
HEMIZE S v =25 501x -3 360.9,R* =0.999 9, 7F
0.05 ~50 pg/mL P, % B o e vk 325 0 T
PR RUFLL G R 5 5L R B, (PCB,) BUARMEH]
LN y=5157x -4 552.3,R* =0.992 2, /£ 0. 1 ~
50 wg/mL YO RN, X0f Bt S e ok B8 e i BR A R
PRI R
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C.EC.PCB, sARKM R A 0. 1 pg/mL, GA fx
ERAZINFR A 0. 05 pg/mL.
3.2 AERE

C.EC.GA [PCB, 3% 4 R 5y H N AZ 5+ R %L
PJ/NT 5% , H a5 R 04/ T 10% , S5 R R
IR R R
3.3 REM

BAYI N RSD /T 10% , 25 R Fe WALl

W R UE 24 h WERAE
3.4 wk

C.EC.GA PCB, HJ-F¥ [l (%) 7351 K
98.36.98. 21 .89. 60 .98. 47 ,RSD(% ) 4351 H 1. 39 .
0.84 2.12 2.46,
3.5 4EaE

ANRVE P FZN A5 1 AR T 2 T &
C.EC.GA HI PAB, ()5 22 5 B0R 4 R L 2,

Table 2 Content (% ) of catechin,epicatechin, gallic acid and procyanidin B, in procyanidins purchased from different manufacturers(x +s,n =4)

Manufacturer Batch No. Catechin L-epicatechin Gallic acid Procyanidin B,
A 002-1310147-17 4.927 +0. 521 2.980 +£0. 309 0.048 £0. 001 1.104 £0. 133
A 002-1410055-13 1.071 £0.016 0.196 £0.011 0. 030 £0. 001 0. 134 £0. 004
B S0208 A 7.718 £0.075 4.795 £0.203 0. 055 £0. 002 2.025 £0. 096
PRETIEN TR, B KPR B 4 s A 8O A 1 B, R TR 2 A
, e

JFAETH R IB 2 WK T, K2 ERE )
T RALT R B AR, (B B T A AT R R
TR AR A R S BURAE T R PR 25 7
K, AW 588 58 RP-HPLC 35X ARl A
[ 1 AR T R 1) R E o 4T TR, i F
AR FBILBRE BB TR E R B, el K
280 nm P47 KR R AS BIF 5T 6 5 280 nm
SR A o EBE R B A B G S K
-7 R0 - 2 7K, 45 51 s B BE-7K 20 B
R Xl FRJUA RIS a8 T
T FEL WO K A T RS B 2% B UK
MR WL . BRS8NI X R K
AR E R R AT, RSCR A 3 R [R EAE T R
1) B ) o 25 R R W O W S AT A T, 2 TR
AN, B TR

3 AR FEA RS TR AL T R i 2
RN AR EAT R ILERN SR
HLO0T% ~4.927% , FILA RN & & ZhH
0.196% ~4.795% , Jf L5 & B, & LR
0.134% ~2.025% , 1 & & F B2 1Y & 5 AR 4%
i, HEEB AR E, N 0.030% ~0.055% , LIt
Ah, NI 5 R 1S H BAR AR R JEAE s Ep
BT EAN RS ANIILERYREZ BE
TP/, GBI R JEAE TS 28 B3 1 7% 3t LL A
KECEAFE . A SEREREIEE R I

%o RIS R0 BEAETT 3R AN IR ISEo0 9 25 BEAE
PEATRE— LT, HREDFTE 4G SRz 2 24 i A {
LB Ee
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