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Abstract: Proanthocyanidins, which are the predominant compounds of the bark extracts of Myrica esculenta ,Phyllantus emblica
and Larix gmelini, were separated and purified in the present study. Three different systems, i.e., the DPPH radical scavenging
assay, FRAP and lipid peroxidation inhibitory activity were used to investigate the antioxidant activity of the extracts. The results
showed that all three extracts had high antioxidant activity. The bark extracts of M. esculenta had a stronger antioxidant ability
than those of P. emblica and L. gmelini. The structure-activity relationship of proanthocyanidins was confirmed on the basis of
the results obtained. The more hydroxyl groups (—OH) of these compounds might contribute to the higher antioxidant activity.
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T A E AT AT LR i W B RN 2 B A 5 WO VR R 2R R LB, BV R TR AR R AL B R
H bR =9, F UAEAT A7 8508053 D0 5 43 A R Bt S Ak 1 1
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DPPH - ¥ WIR A o #5621 J5 i E 30 min, DA% 3500 S % B8, 43 300 5 4 S17 nm LB AL 43 5145 31 3 A
AMH . [RIEHE 2.0 mL 3 F HAR =P WS 2.0 mL Jo/K S BER & WA W62 (E (A,) ;2.0 mL DPPH -
WS 2.0 mL Jo/K S BHR A WA WROGEEAE (A,) o K P8 ARA N oA KB A H 2 (1)

I=[1-(A-A,)/A4,] x100 %

Ao A — R I 22 VBT DPPH « (W B 5 A, — 0 2 W AE I T OB 5 A— il € W 5 DPPH -
MG RE



5 6 30 2, B AT AR B R TR (A R ST AL RE I TS 43

1.4.2 =H8FRFEAMAME AN Z (FRAP %)  FRAP 3 587 2 5L 480 1 386 JF R i 1 Bb 8 7
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R AEBR VR BE R R AR bR R A AR
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i+ 2.0 mL 95 % L BEF 3.0 mL 2848 K o K550 RV AE N ZE 60 °C i1 T 43 5 A iR R,
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Table 1 Constitution analysis of three bark extracts

T B 2T Ui 2 K % HLAR B 50T e 0 B/ % H b3 7= ) 5 1 € 3K i 2§/ %

Wz Bl bark samples

tannin content in bark tannin content in product [  proanthocyanidin content in product II
EHER B2 M. esculenta bark 27.20 63.00 91.40
SHFR I P emblica bark 31.11 63.19 92.30
R K2 L. gmelini bark 16.42 65.54 97.50

2.2 BRFYHRENER
2.2.1 M DPPH-#e/ 4% 1.4. 17 34T 3 R B A8 K H A7~ ¥)35 Bk DPPH - g 3l 5E , 25 R 3k
B3 RS B i F AR P A BRI T R DPPH - BB, LR 2.

k2 BiRF“YWiEK DPPH ERHESRIHANELER

Table 2 Scavenging efficiency on DPPH radical

4z 8 bark samples . Wﬂﬁ;ﬁﬂmw T e
EWHER 2 M. esculenta bark 0.080 0.015 0.796 91.8
St T P. emblica bark 0.082 0.014 0.780 91.3
YU AR B L. gmelini bark 0.126 0.029 0.790 87.8

M2 Al L TR A8 A5 1 T, 3 R B AR (K H AR %) DPPH [y 22 1) 40 1) 5 23 5]
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91.8 % .91.3 % . 87.8 % . HMHIHE 1o 55 N : B AL (R > R TR R AE G R > T Ay
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2.2.2 ZHHBERRAMARE PL FeSO, by RS FC ) AR ME IS W, 2l dn M & o MR Ty .y =
0.5356x +0.0133, R* =0.991 1 ,Hr x Jfy FeSO, ¥ & (mmol/L) , v KW IGREE(H . 45 £ W] . FeSO, 5
HEE WAL 0. 100~1. 00 mmol/T. i 32 3 ] A IR O B A1 52 Ze kA8 4k

AR U 28 5 4% BE L 1 FRAP %3 BRFUN3NGERASLENHNE LR
e Table 3 Antioxidant activity of three proanthocyanidins
H12 3 A, R IR S0 A PR R 3 R Bz i by FRAP assay
A HAR =Y FRAP {E 5 51k 3.145 3 5 bark samples ﬂf)tbguﬂﬁ FR/I\P ﬁ;gx;}.m)
. = N absorbance values o assay
2.819 *u 1.879 mmol/L ’ ﬁ J?: ngj gi 5'% jﬂ : EWR . M. esculenta bark 1.699 3.145
%*ﬁfﬁﬁjﬁ}?%@% >é§ﬁ“¥1ﬂj’}j‘2)ﬁﬁ@ L TR P emblica bark 1.523 2.819

VEHPAR 2 L. gmelini bark 1.018 1.879

R > IR B R AR R
2.2.3 Hpdlib e B4R A R 1403 95 R AR L HEAT F AR W0 i b B i AL e 0, 25
W4, NFE 4 Bdlin] W, H bR = Py 3l g i A A BT A 50 B AL VR T o BE 3G I T 388, 2% Jih R 1 5 A Ak
(EARAEIE O, S AL RE FE N o ER SN T 3 AR K JSUAE (5 3 H bm 7™ W 1 il e 1) 5 4 A (B W] AR T
23 PR B3 S A 1, U B A I B 46 €3 3% H b 7 ) 19 B S8 AL BE 75 B 1Y B8
x4 BREFHNGHHETISELENAHNELSR
Table 4 Inhibition efficiency of lipid peroxidation

e R[5 I 6] 9 5 404k i POV/ (mg- kg ™)
samples 12 h 24 h 36 h 48 h 60 h 72 h
%5 [ blank 10.24 18.58 24.33 30.51 40.68 55.71
LM 2 M. esculenta bark 9.43 16.96 22.47 28.04 33.45 42.89
AH T P emblica bark 9.88 17.04 23.13 29.45 34.67 46.74
AR J2 L. gmelini bark 9.72 16.00 22.21 26.95 33.79 43.17

H 2% DU (B AT UL, 3 RS Rz DA (0 3R 7 W 6 iR BT e A A B A AR . B B ok A5
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2.2.4 3HMERLEFRANLFTRGAZ S FACRBEHEEERLGY. RREAXRMEFELGOER
Oy T A5 1 25 5 SR 2 T BT A AR TE PR 55 00 DX o BRAE T 28 R IR R A8 e SR R A (6 K oy
TR (DL 1) 2 O AE T B 0 F 250 S5k T JLAS & (1), B 3RS 4828 — W, 1
JG BB Ar AR FERE BT R LAS R (2) B R RAR R =, LR sr F45 M d e -3 - B 35 LRt
BIOFIVRE AN 5 Xt L S A P e 1 D 0 ) 1 5 35 22 WU P iR 5 C B b R B 114 Sy RS T A Al fi
T PR R
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Fig.1 Molecular structures of catechin(1) and gallocatechin(2)
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