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Study on the polyphenols of Pinus koraiensis bark determined by
semi-preparative liquid—high performance liquid chromatography
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Abstract: The polyphenols of PKB was extracted by response surface optimizing ultrasonic method.Secondary, it
was purified by macroporous resin AB-8 and semi-preparative liquid chromatography.And finally,the polyphenols
component of PKB were analyzed by high performance liquid chromatography.There were more than six phenolic
compounds identified in PKB,mainly phenolic acids and flavonoids, which were salicylic acid, caffeic acid, vanillic
acid, coumaric acid, catechin and baicalin.Polyphenol content were(117.7 +3.1),(54.2 +3.2),(101.3 +2.8),(321.4
+1.0),(253 +£1.9),(8.05 +1.2) mg/100g respectively, correlation coefficient R* were more than 0.99.1t had been
showed that the polyphenol in PKB could eliminate free radicals effectively,owning anti-cancer, anti-radiation, anti
—fatigue, anti- oxidation of biological activity ,which were mainly related to the composition of polyphenols in PKB,
that would provide the scientific basis for further research of red pine polyphenols.

Key words :red pine bark; polyphenol compounds ; semi-preparative liquid ; HPLC ; natural products

R E 4y 22 . TS207.3 CRRBRIRAD: A X E 4 2:1002-0306(2012)02-0073-04

VTAR SR 25 B[Rl IR AU A M B IR A2 3 1 )iz i EE 40m, TR, K 6~ 120m WAB B2 F R o 20

L, IT A F AR S HLA AR W T P B A ) B O o 10
JH TR B ot A0 L B AR ) 500 B 0 el B AT R
J1 K SEFHAT AR, 25 FHAE 9 09 JF 2 B i TR N 295890
B TR G o A B A AL . R ARAL B2y
YRR 25 WU 50T K B B ELYRUR, 5 N T A 2y
YiAH A HES AR T/ (2O R R A S TR
AP L LLRNIRBRRAS VRN . HRTRAR, Wik

YRS EHEA:2011-01-04 = @i A A
EEEN: 255 (1985-), 5 LB AL R F 0 : RAFHH B
AL,

e AR L M X =L g AL T Rl oA T 3R E AR R
F LB /NS 220 M X, 3 5 f0 B 21 B 25 A2 25 2
RS, WIFERM L MR Th &G Z W 2ReGY,
HAPUEA SR S P &5 2 P AE YIS PR, SR KR
BTSRRI 27 o T LR AR R v A R B Y 22 i S
eEYr, T FARLLAMR B i3 P o3, AR SCHE [ N
INE RN /N D6 T W LT RN B Z2 Wy 21 53 HEAT T 2858
T I AS TSI X LT AN K 22 15 B9 24 BRSP4 A 5355
MEHRIRSE ) S LE R Fe i 25545 R A8 I8 Sy i P A
R ST i BU A i o v S W RN DR S 973 L R T € v o
EY, RS BT S T A B BRI B

2012458028 73



I{i.‘%tﬂ@h‘i

Science and Technology of Food Industry

1 #8l57E%
1.1 MRS5S

IR S A T R EAE T R
ThRMES ksl HEE . MO OlE  makal,
Sigma 23 ] s oK LB S K 2 Milli-Q ik 5=
H(0.22um SRR S pE g S oK e B
N AT AL KA IR, WNHERR , T iR , 3 SR

1100 B ROEAH AL Fe4s G1311A A pYIE
FEEEZE , G1313A B 100 if @ sh dEAE£%, G13162A #l
IRZEYPTCKE I 7%, G1316 A KU AE VR 46 , Agilent Zorbax
carbo— hydrate 4 (4.6mm x 250mm,5um) , Agilent 2%
H] ; LC3000 7Y il £ Vi AH (354 #3308} ( Daisogel
C,—10u 100A) , P3000 &5 ki %%, UV3000 A] 75
KA &% , JZATAE (@50em x 500em) |, Jb 50 A1 HT i 1H
Bl A RN A KRFLMIE AB-8  FH K22 T)
KQ — 5200 & 75 3% W ¥k &%, & 3 U7 68 B o8 HL,
Sp—752PCHIEL AN AT WL 4356 BE T, R205 RUjesh 75 &
7%, TGL-16G =3 8.0 .
1.2 bR S EREUR it
1.2.1  ZIAW 2 AE PR B 50g ZTAAR i,
JTREGRE N , 1k 30 H i & T 2000mL BEbr i, 3%
BHALE 1:30 (g/mL) IIA 45% £, 1%, 18 75 il i g
AL, 7E 50°C A TR 160W 254 F $#2HX 30min, ),
40001/ min 5533 250 10min , JFRE ELLHRU 3 IR, &
IR o R FH 25 B AR 2 o B vk 40 , 45 3] 2T P A%
Wz ZZ Wy He A o
1.22 it ettt JH AB-8 B RSLI IS &
SRLIIAW K2 Z2 1y, O BEHEAT AR BE VRt . - T 25 )
Al T N 48 T A MR 4R, I e A =S R TR AL
HART , PAFLOARBR I Z W R TR oK, &+ 4°C
vKFE A o

FHE W& WA i 984T — g glifk, SR A Daisogel
Cs—10u 100A 438, FE1R (25°C) F iidg 10mL/min,
TEE MR AS S 280nm T AT . X $2 HA)
3SR = A AR L vk B RS B TR G IR L I
7 A AERTIRA 0.02% =5 L1 (TFA) %77 B: 78
S P R A 0.02% TFA . %5 50 #6 3 AR BLLE 451 an
0~10min,95A/5B; 10 ~30min, 50A/50B; 30 ~ 50min,
30A/70B;50~60min ,95A/5B, ¥R JERE 14 - 45 B [a]
> 10min, T JEAE 5 UK, MRYE H W AR b K Bf i 42 4%
B2 W 2H 53, SR JE FHE G 28 A H AR 2 10mg/mL7
1.3 AW ESEHESERNE

JH Folin— Ciocalteu J5 ' 1l a2 2 B 19 24 22 Ty
Fht, W 0.25mL A 5 BT 25mL 25 i v, A R
PTG A 6mL 7K, il A 1.25mL Folin— Ciocalteu i
5], 1min JEHTA 20% 11 %k P2 M 7K 5 WK, e s FH 7K 8
252 25mL, X H8 20 AN i 4 BOWR , 3 43 3 50 A [ S
25°C /K% 2h, Il 760nm B G , 5 3% & TR bR
HEMTZXT L, TR S 2 W & 1, B AR 3 S MY +
P22 (n =3)
1.4 tRAEMBRIIEH

S HERA PRI Smg ZKAG IR (Wi HE R | B R A
TR ILEE EESW YT ORAER EEET Z MR

74 20125 m02m

bR g A

Wit Ez A, T B0 3 58 25 2 SmL, 15 AR vE S B0 RR
WEVE W o Sr 2B 1.00mL £ B FRufi i TR A 2 45
% 25mL 3R G PR EN AW o 5 FH S 40 5 v A A2 B
£ KRUET 45 W 1.00 .2.00 .3.00 .4.00 .5.00mL, FH B f
RERZE 10mL, b5 HE T A3 B B8 4°C vKR
LRFE S
1.5 SREEBESHTEE

KELTRAI Bz Z 9340 A9 BT 250mm x 4.6mm , 5
Fi R F 5wm, Zorbax carbo — hydrate 43 T AE, = &
(22°C) F i ik 0.7mL/min, ¥E %8 4P 28 B 00 45 % &
280nm FE ., WAWAHSAMARE] 1.2.2 , FEW IR IFEAZ
[EIR] A 10min (4747 Bk 7], BT A %) 1 BCA) Fn AR A
H#RAF TN T 2 10mg/ mL F1 0.5mg/mL (1 HH B3
W, BREE AL SIS I o T =5
2 #R5ITE
21 AB-8 XILMEEELAMME SEER

JH AB—8 BUIKFLANG , LAEHE 1.5mg/mL, AF
i 2.0BV/h,pH 3.0, Z B Ry BE B, 3R A 20%
40% F1 60% Z P TAA EE VRN . PRI 7L 1.5BV/h,
VR 7 R : 20% L BEPEE 2.0BV, 40% £ BE BE I
2.0BV,60% Z,EELe)IE 1.0BV , 4 Smin 38— 4%, R
FHAR R Iy 925 00 45457 v 22 iy 4 JoT & i, AR i R I
£ ARy 2 W A hn, 4t AR iR £ A 1
7R

40 [ 20% L[
35t —a 40% 2T
H —— 60% 1%

2 Wy (ug/mL)
s

T
0 2 4 6 8 10 12 14 16 18 20 22 24
el 5
K1 AB-8 AL R MLt £k /<]
Fig.1 Macroporous resin of AB—8 elution curve
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Table 1 Regression equation, coefficient and detection limit
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KGR y =3.293x +85.636 0.9901 1.3 50~250
WA y =29.525x +3.518 0.9962 0.2 0.5~10
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Fig2 Semi-preparative liquid chromatography
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Fig.3 Chromatogram of polyphenols koraiensis standard sample
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Fig4 Chromatogram of polyphenols of Pinus koraiensis bark
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Table 2 The contents of polyphenol in
Pinus koraiensis bark (mg/100g)
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