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Purification and Analysis of Litchi Pericarp Oligomeric Procyanidins
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Abstract: In order to obtain A-type oligomeric procyanidins from litchi pericarp with higher purity, C18 silica gel column
was used to optimize the traditional preparation process, which was purified and enriched by using AB-8 macroporous
resin. According to the component analysis, HPLC and LC-MS identification of litchi pericarp oligomeric procyanidins
(LPOPC) prepared by C18 silica gel, the total phenol content of LPOPC was up to 940 + 123 mg/g,in which (-)-epi-
catechin monomer, A-type procyanidin dimer and trimer played an important role, occupying 44. 86% ,36. 02% and
9.86% ,respectively. The average polymerization degree of the new LPOPC was about 1. 62. Consequently , the known A-
type procyanidin oligomers, such as procyanidin A2 and trimer, epicatechin-(48—8 ,28—0—7) -epicatechin-(48—8 ) -
epicatechin, can be isolated from the LPOPC more efficiently by Toyopearl HW-40s column. In addition , the isobologram
analysis suggested that the purified A-type procyanidin dimer and trimer all possessed strong radical scavenging capaci-
ties,and showed synergistic antioxidant effect.
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45 ) ; Toyopearl HW-40s % 58 3 £} ( H 2% Tosoh 7%
A ) HA A AR (4B 4, 1R 24 42 AR 22 R A
FRANTD) o A% : UV-2100 #1428 55 a] UL 43 5% 5% i i
(LI EMERA PR R ) s LC-MS" 1100 series ¥
JIR AL (SE [ Agilent 22 7]) o
1.3 ZHH*E
1.3.1 BHERERIAEHFF DG H &

FRIC100 £0.5 g K5 s BOR K, 78 70% 1Y
CBEAW CRRE L 115, W/ V) 50 CoK iRt
$2& 90 min, RIS HIUEER L 7C i, B T ieRs
ZERALN 40 °C sl [l £ B , 5% B8 I /K I W R 75 B
R IFAETE R LI
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W TCs, fH 8/, S I8 BR B b ik 1 BE ) B
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YR & it imih 93.12% , Horb AR R HE R N
41.98% 1 B-BIAL 5 2.31% , EF il AR B4
SRR B-BY ZRARA . (-)-RILER A
AN = TR AR BYAHRT 5 5250 51K 44. 86% (36. 02%
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Al R B F I

30

20
B[] Time(min)

10 40

#HHREIRIETRREME LPOPC # RP-HPLC &
RP-HPLC chromatogram of litchi pericarp oligomeric

procyanidins ( LPOPC)

F1 AMBARLFTRRBEHABERER
Table 1  Typical structure fragments of A-and B-type procyanidin oligomers
o] Iy hE —E R Y
Compound Molecular weight Parent ion(m/z) Product ion( m/z)
(+)- LA 290 289 245,205
(-)-FRILFEER 290 289 245,205
AT R T RIK 576 575 449,423 289,285
A-RYJEAET 3 = Rk 864 863 711,693,573 ,423 289
A-TUF AT E IR K 1152 1151 863,711,573 ,451
B-HUSET R R IR 578 577 451,425,407 ,289
B-TYJFAET 3 =Rk 866 865 713,695,577 ,451 ,407
B-BUF AT XU R 1154 1153 865,713,577,289
2 T1POPC YRR 9> 9347 (LC-MS %)
Table 2 Composition of LPOPC by LC-MS analysis
44y Rﬁ':ﬁé’.ﬁff@ W T AR FER fHXﬂL$Fi AT Bt
Fraction etentlf)n time Peak area Main compound Relative abundance Actype(% ) Betype( % )
(min) (%) (%)
P1 14.8 1.15 B-2 100 1.08
Cat 6.09
P2 16.6 46.26 Epi 100
A-3 3.12 1.4



Vol. 27 AT C18 BRI A 7 BOR B RAE ST FRARRAR I AL BT B A 53 125 15
P3 17.4 4.41 A-3 100 4.41
P4 18 0.69 A-2 86.99 0.69
P5 19.7 2.87 A-2 45.13 1.03
A-3 80.53 1.84
P6 21 0.9 A-2 100 0.9
P7 21.6 1.45 A-2 100 1.45
P8 22.8 2.11 A-2 100 2.11
P9 23.2 24.93 A-2 100 23.7
B-2 5.19 1.23
P10 23.9 3.25 A-2 46.73 1.04
A-3 100 2.21
P11 26.3 1.93 A-2 100 1.93
P12 26.7 3.17 A-2 100 3.17
Total 93.12 45.88 2.31
TE:“Cat” 2 (+)-JLZEE, “Epi” J(-)-RILAEHK, “A27 “A37HI“BL27 4B FoR A-BURAET 2 IR = BRI B-BU LT 2 "Ik

Note: “Cat” and “Epi” were the abbreviations of ( + )-catechin and (-) -epicatechin;“A-2" ;7 A-3” and “B-2” represented A-type procyanidin dimer,

A-type procyanidin trimer and B-type procyanidin dimer, respectively.

22 HHREPABREHSE_REM=ZBEHN
&

FIH C18 4lifkf¥y LPOPC il £ A-BU 5L £ —
R = RIK, B OIE5 %5, LPOPC IR &
PR T 7 ANy, W 2 R B ISCAE DA
WERb TR , A9 J5 4T HPLC il LC-MS 43 #7, i i
55 JERER L X, i S AR 5 44y, BRI R bR
[ F3 ~ F7 S}y LPOPC ) B b Bk I, 40k
T RN U — b T (S RIS R R (F3
(-)-FILAEK 4l 90% ;¥4 Sy ( +)-JLE R, i
92% ;¥6 JJF AT £ A2, RILAKFE-(48—8,28—0
—7)-FILIEE, 4l JE 93% ; FT R H F A5 =
RIR, FRILKR-(48—8,28—0-7)-F LI R-(48
—8) -FILIEK L 85% o F5 Jy—Fh A AN A-HY
JEAET B K, 2l 82% , th TAEAR S 444 F
T ARSI = 4l A A Y, O X AT
AT S e . ZRER FREMEE)G,
el LI ) R e, TS 3 B A R B 2SR )

ABS

IF(E] (h)

B2 LPOPC £ Toyopearl HW-40 s {4 2B %k B B
Fig. 2 Elution profile of LPOPC applied to Toyopearl HW-

40 s column

AR R T RIKM = RIKIL AW, U7 5 2
ST o

2.3 ABRESE_REMNM=RBENNEKEER
1ER

HRAEAT(2) AlHHE A-RFE T R BRIk =
RARXF DPPH [H H AL 09T BR % . B8 wos, DL B
HIEA R DPPH - JEBRAE S, HAE— & u
N, Bt TR RS 30, U B R b T, B R 3 i)
ELF 87.7% F186. 7% , Y- 2y J& ICSO{E@EW\
$99.34 F112.04 pg/mL, DL A-% — B4R =Bk
TR R F I JE A 1C o (8 SR < HR | s 1 3 e JL 4 11 7 L
BIRA HEAT52 Be S50, A48 WO A bt 010 7 800 7
FH 2 K P FP BT AL 20 31 o5 3 S L 1 B, B BE
B3 IR E WL LY, 430 (i LT SR AR AN e ) SR
13 151 31, DUBA BT A s sl 4 A IG5, M
MHEATGET 500 BT R =R AR 1C,, He
R 10 1.4 PR Rk 8 — SRR = R AR &2 1L
WRELE N 104 1015 F1 1:0.5, PR = b [ R )
BT 6 ZH ik BE A B, o 5ol I o AN [ B 481 1) 22
BCPrx DPPH - (43 bR 38, TH A N 1) 1Cs, {8, 45
wm# 3 Fin,

FEFE 3, 2 VR B M 1 52 4 X DPPHL -
NG BRI ST M A R 7E 10% ~100% DLy, 84k
A= HRRLL1:4 1:1.5 F11:0.5 HFJEH 1C, . fH
4353 10,15 11,01 F110. 19 pg/mL, B4R 45 B 4%
GO BT 2K BT R H] Tsobologram 73 M HE 8 i — 74
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ZII A EAE 2R, ARG 1.3.7. 3 iR i) ik
i3 Isobologram 4371l (&1 3) , B G\ AL bR 43 1] 2R
SRR = IRARM SN EE . 2 TIRAIR S =R
VREE LA 154 1, 1C, (B4 2. 03 we/mL,1Cy 4K
8.12 wg/mL; ¥ FE L 10 1.5 B}, 1Cs, ,, {8 9 4. 36
neg/mL,1Cy 39 6.65 weg/mL; ¥R LK 1: 0.5 i,
IC5y s fH M 6. 55 wg/mL,ICs, 5~ 3. 34 pg/mL(FE
3) o AMER H, =RV SIS TETEARINZE N 95% W]
fHEBRT T, 2R AR AR R RO = RIKE T

Ja BA B R SEAE R
WhoE A-BU AL 75 2 R R = R AR 1t [R] 4t
®£3 ABELSE_BANMZBESESER DPPH - 6k

Table 3 DPPH radical scavenging activities of A-type procyanidin dimer and trimer mixture

SEAAEI, — 07 r AT AIE W S8 A 1R 45 26 1 5
PR 58 H Z TR B G 2%« RIS 2 %
RE ) 5 55 — 7 1D, W] LA B B 3RATT T A A R Bz
A-TRFAET RGP I A pT A AL . 52
B g RAE W], = AR A BT A AL T M R AU T R
P AR SRR = SR A Z (8] A7 A 3 2 3% ) iR IR e
AL FR  $E7R LPOPC & 1 PR AT W] BER IR T
W) 3R A5 BEJEAE 15 AR AR T [, JRAT T
A REM FH IR IR 800, 4 A B — R A A I P v
TIFSRBCI R Z B . TR, Tsobologram 73 B4 8
I BPURAHIF AR T HES AR

He il W Concentration ( wg/mL) ELES 1Cs (pg/ml)
Ratio Z B4k Dimer = ZK Trimer Scave(né:;g e 1Cs9 r2 | (O 1Cs0.mix
1:4 1.0 4.0 23.55
1.5 6.0 25.13
2.0 8.0 44.50 2.03 8.12 10. 15
2.5 10.0 58.37
3.0 12.0 77.50
3.5 14.0 78.55
1:1.5 2.0 3.0 33.29
3.0 4.5 39.08
4.0 6.0 48.95 4.36 6.65 11.01
5.0 7.5 52.37
6.0 8.0 65.79
7.0 10.5 73.29
1:0.5 3.0 1.5 25.66
5.0 2.5 39.08
7.0 3.5 53.39
9.0 4.5 57.11 6.55 3.34 10.19
11.0 5.5 81.97
13.0 6.5 83.82
3 i
; ACSCHE RS G5 AB-8 485 Al b 75 B A6 7 2 10 9
az ——— il b, 3t C18 fE R Z M Al 4 T R A H
o o) G AT 7 22 05 0 007 R SR LA 75 221
RAK(LPOPC) . W43t 85 A WoR , C18 #E I il %
B3 —RAFM=RETRA lsobologram 5347 ) LPOPC 1 (48 2 i35 5] 940 + 123 me/g, H. B-7
Fig. 3 Isobologram analysis graph of interaction with procya-

nidin dimer and trimer

JFAEH RIL-Foe g, Hf, () -RILAER,



Vol. 27

AL CI8 AR A A5 BOR B AR RARRIRI LT B AR 7y B 17

A-TUEAE T 2 TR = R R B i 8
AR IR AR, AH X & 553 5]y 44. 86% \36. 02%
F19.86% s FEW W V-G BN 1,62, HIL, AT &
BRI C18 il 5 1) LPOPC. 3 3 %6 e €033 43 S 4k A5
CUHZE Y AT AL 2 AR R = Rk, ik
IS5 R, AR R AE T 2 RO = Rk
EUA B 0 F R LT BRAE 7 5 2548 B4 A v UE B
2RI W FIP R AR RO, B LA A Bt
ST I T & SR T B T o 8L i

&% 3k
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