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Tannins in Pods of Tara and Their Antioxidant Activities
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[ Abstract ] Objective: To perform chromatograph preparation and evaluate the antioxidant activity of the
representative tannins from Tara pods. Method: The components of Tara ( Caesalpinia spinosa) pods were isolated
and purified, and their structures were identified by modern chromatography method. Their antioxidant activities of
these fractions and compounds were investigated by 2, 2-diphenyl-1-picrylhydrazyl ( DPPH ) free radical
scavenging method. Result: Six representative tannin compounds were isolated from the aqueous extract of the Tara
pods and the structures were identified as gallic acid (1), methyl gallate (2), ethyl gallate (3), methyl 3, 5-
di-O-galloylquinic acid (4 ), methyl 3, 4, 5-tri-O-galloylquinic acid (5), and methyl 3, 4, 5-tri-O-
galloylquinate (6). High performance liquid chromatography mass spectrometry ( HPLC-MS) results showed that
the 6 compounds were the main tannin components in Tara. Antioxidant activity results showed that, aqueous
extract (Fr. 1), methanol extract (Fr. 2) and 6 tannin compounds had certain antioxidant activities, and their
DPPH free radical scavenging capability was in the following order: 1 >5 > aqueous extract >3 > Vitamin C >6 >
methanolic extract >4 >2. Conclusion: The extracts of Tara pods had good antioxidant activity, and the tannin

compounds should be the main active antioxidant components.
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C, 2 ) Wil (MRM) #25 ,
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Table 1 Peaks belonged extract of tara pods in HPLC-MS
chromatogram
L&y {1 W I [/ min A &R/ %

1 2.83 0.50

2 8.34 1.81

3 1.47 0.63

4 14.78 1.08

5 12.75 4.50

6 20.02 0.12

4 HHETE

kG 1 Tk K(HE),254 nm A %4b
W, ESI-MS 45 B i /R 43 F 8 70§ 169 [ M -
1], %54 NMR 24 91 45 #E Wi o 0k C,H(O,
“C-NMR i v R #4577 AT, 45 4 'H-NMR
RS TR A — A A 1,34, 5- DU B 55 R Y
FETE 5. 146.4 (C-3,C-5),139.6 (C-4),122.0(C-
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Fig.1 LC-MS chromatogram of Fr. 1 in tara pods water extract
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AR — B, WO Z AL PRI E TR (gallic acid)

ka2 Joedi(PEE),254 nm A %5
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H-2,6) . AN —AHIEE R AT A 4544 5. 169. 1 (C-
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TR,
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4 'H-NMR &5 B A — Ry 1,3,4,5-0Y
AR R AETE 6, 146.5 (C-3,C-5),139.7 (C4) ,
121.8(C-1),110.0 (C2,C-6), 8,7.02 (2H,s, H-
2,H-6) ., AN, i — A CEREEA P FEAE 6. 168.6
(C-7),61.7 (OCH,CH,),30.8 (OCH,CH,), §,
4.25 (2H,q,J=7.2 Hz,CH,CH,0),1.31 (3H,1,
J=7.2 Hz,CH,CH,0) , LI %5 3ciik[ 15 4R i8
s — B0, 6o 2 iz AW IR B TR TR (ethyl
gallate ) ,

ka4 TOsIRE &S (FEE) 254 nm T
LA e, ESI-MS 25 3 8 oR 4 T 5 7 %k 509
[M-1]",%454 NMR 4 w20 4 W o0 v X
C,,H,0, . NMR ¥ ,8, 37.7 (C-2),38.5 (C-
6),68.0 (C-3),69.7 (C-5),74.2 (C-1),75.2 (C-
4) K 1751 (C-7) e G o+ & o i 4 7

FRZEH . Ak .8, 110.2 (C-2',C-6"),110.4 (C-2",
C-6"),120.9 (C-1"),121.2 (C-1"),140.1 (C4"),
140.2 (C4"),146.5 (C-3',C-5"),146.6 (C-3",C-
5"),167.0 (C-7"),167.7 (C-7") Je K& h 8, 6.90
(2H,s),7.03 (2H,s) &m0 7 H A 2 Al
ealloyl /B, % 48,6, 53.0 (OCH,) A 8, 3.49 (3H,
s,0CH,) IG5, Pk, w2 HEhE 0 h
di-0-galloylquinic acid 254k &%), HMBC 45 H yF —
AAE S, LB Y 4 45 M methyl 3, 4-di-0-
galloylquinic acid, ZfE& %) K. Kondo 21151 1 2006
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FERGR A 6 P (H IR R E H NMR Hdls . Btk , %
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Table 2 NMR data of compounds 4 and 5( CD;0D)

4 5
7 B
8¢ Su 8¢ Su

1 74.2 - 72.6 -

2 37.7  2.13 (2H,m) 36.6  2.27 (1H,m)
2.55 (1H,m)

3 68.0  4.37 (1H,m) 69.6  5.75 (1H,m)

4 75.2  5.16 (1H,m) 74.7  5.48 (1H,m)

5 69.7 - 70.2 -

6 38.5  2.38 (2H,m) 38.5  2.24 (1H,m)
2.47 (1H,m)

7 175. 1 - 176 -

1 120.9 - 120.9 -

4 140. 1 - 140.0 -

2.6’ 110.2  7.03 (2H,s) 110.3  7.00 (2H,s)

35 146. 5 - 146. 4 -

1" 121.2 - 121.1 -

4n 140. 2 - 140.0 -

276" 110.4  6.90 (2H,s)  110.3  7.03 (2H, s)

375" 146.6 - 146. 4 -

1 121.5 -

4m 140. 1 -

26" 110.5  7.11 (2H, s)

3m 5m 146. 4 -

7' 167.0 - 167.3 -

7" 167.0 - 167.3 -

7m 167.7 -

OCH, 53.0  3.49(3H,s)

e s s R M (PEL) ,254 nm A

- 57 -
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(C-1"),121.3 (C-1"),140 (C4"),140.1 (C4"),
140.2 (C-4"),146.3 (C-3",C-5"),146.4 (C-3",C-
5"),146.5 (C-3",C-5"),166.9 (C-7"),167.1 (C-
7"),167.6 (C-7") M & & 7.03 (2H, s, galloyl) ,
7.04 (2H,s,galloyl) ,7. 10 (2H,s, galloyl) $& /x4 F
A 3 A A galloyl B Bt. 8. 53.1 (OCH,) & 8,
3.57 (3H,s,0CH,) Jy WA REAE 5 o DX it A I 1k &
W tri-0-galloylquinate 2546 & 4. H ¥ 85 5 SCHk
(18 ] bl T8 i K dl — B, 0w 8 1246 & W) 4 methyl
3,4 ,5-tri-0-galloylquinate ,
5 DPPH Eim &4 & ENR

DPPH {EA7 MLV ) b — Bl RS E /9 A i 5, H
O W R A, T8 517 nm BT A R WU, 24
DPPH ¥ fin A B H1 335 BR ) 5, DPPH (1) B H
BEBEXT , 75 fe KW TP A A 19 W I J8E AR /0N 48, 7
T, H R (0 i A8 T R BE 5 0 F RO R O
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mL &% DPPH % 2 mL Jin A £ [6] — 05 3257, =
T B4 E 30 min 5, W 200 pL, A 2 K,
W HWOGRE A, B E DPPH ¥ K2 mLY5 %
I (7% 18 7K B 5 AH L Y 2% vl W) 2 mL R & R B
HCBE Aot » VSRR S0 2 mL 5 0K & 2
mL VRG5O Ay o

TBRAR = [1 = (A = A ) /Ao | X 100%
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2,
14 1333 e
12
10.14
10 e 921
. 8.22
g 6.09 6.46
S 6
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S EY
2
0+ : :
1 2 3 4 5 6 K& HWE vC
BB

B2 EiSEEWYR VC DPPH & ik
Fig. 2 Scavenging activity of tara pods’ extract and VC on

DPPH radical
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