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Abstract

The extraction technology and antioxidant activities of the bioactive components from Terminalia
chebula Retz. were studied. The results showed that the optimal parameters of the extraction technology
were that the concentration of ethanol was 50% , the ratio of extraction solution to sample was 20, the
extraction temperature was 60°C , the extraction times was 4 and the extraction time was 7 min. The crude
extracts from this plant were proved to have strong antioxidant activities through the results of the reducing
power, the FRAP assay and the DPPH radicals scavenging percentages. The bioactive antioxidants of
Terminalia chebula Retz. were mainly laid in the ethyl acetate fraction based on the bioassay-guided
method. The OD values at 700 nm (reducing power) , FRAP values (OD593 nm) and DPPH radicals-
scavenging percentages of this fraction with the concentrations of 25 and 50 wg/mL were 0. 197 +0. 002
and 0.380 + 0.006, 0.272 = 0.023 and 0.631 +0.002, (86.838 +0.600) % and (90.318 +
0.917) % , respectively. The correlation showed that the strong antioxidant activity mainly resulted from
the high contents of total phenols and total flavonoids.
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i F ( Terminalia chebula Retz. ) H.A [ Ifl ¥ . i
S B I O SRS T SRR, R
B E N AN A X BT R S RE S 1 R g 4 R
SRR E T A 3R T2 F 5 AR
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Fig. 1 Fraction scheme of Terminalia chebula Retz. based on bioassay guided method
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2.1 BEHRRABER

¥ F FRAP 3 (L OD593 £R) PEH B 23t
55 v 2% R 2R XA i 7 A Ak T R ) IO R TR Y R
Horpr,0D593 J& 46 & AE S 7E 593 nm Lb W

(1) LB A3%k

M7, AR LA Bl 30% L 40% L 50% L 60% |
70% 80% .90% F1 100% I}, 0D593 4354 0. 504 +
0.023,0.598 + 0.027,0.615 + 0.019,0.617 =
0.015.0. 604 = 0. 040 ,0. 555 + 0. 023 ,0. 419 +0. 038
H10.345 £0. 038, 4 Z KA 50H 30% ~60%
I, 4 A il 5 A R 43 301 e T 30 347 346 K, v fk
AT B0 60% B 48 WU fe o > R B o B
60% LLJ5 , bl 4 A FR 43 B0 385 R B IO 28 8 B B i
AR R e AR 23 B 2 B XV H KV T M T 2
W, ¥EE 50% 60% F1 70 % Z, A R4S B iF 58
K,

(2) $REIUAs} ]

MR A 1.2.3.4.5.6.7.8.9 Fl 10 min
i, 0D593 43 51| 7 0.468 +0,0.478 = 0.011,0.493 +
0.002,0.492 + 0.016, 0.494 + 0.043,0.503 =
0.023.0.576 +0.008 0. 516 +0. 007 0. 503 +0. 005
H10.467 £0. 004, EEUNEIZE 1 ~ 6 min P, 3R BUR
ZeMg bIE, MR EET A 7 min B, 38 HCR R,
7 min L) J5 $& B BT 200 T B o B IR TR 55 4 Y
J AT BB AR N 25 M T O 4 &l i T2 Ak
B GHEAHE PR R 25 50 L7 min DL SR B3R %
T R A D PR T O i o AR ST [ (1 SE K, — Sl B g

TEVE Y BT bt AL RE T 2 W T B 3k E £ O R
7 min,
(3) P2 B2

MR B FE A 30 .40 .50 .60 .70 .80 i1 90°C K,
0D593 43 il 4 0.568 +0.013,0.580 +0.0090.581 =
0. 006 .0. 600 = 0. 010 ,0. 596 = 0. 007 .0. 589 = 0. 009
H10.584 £0.010, 7£ 30 ~ 60°C 75 [l P 45 B % & 7
BT, 60°C Bt $2 BRI B 4 570 ~ 90°C 3 [l Y 11 42 B
RGN T, BEE 50 .60 F1 70°C #E47 1E 2S5 -

(4) Wk

MWORHEE S 5,10 .15 .20 A1 30 B, 0D593 45 5
7 0.404 +0.052,0.446 + 0.021,0.461 + 0.007 .
0.519 £0.030 F1 0.545 +0.051, Fifi % i & Fb iy 16
KPR RR LRI I AR B O A b, 25 2 T, 25
B PRI BUA B &, 382 WOREEE 10 .15 T 20 i
IEZZ 5 .

(5) SR EL
HARBOR BN 1.2.3 .4 A5 Pk, 0DS93 43 5l
7 0.331 £0.032,0.374 £ 0.004,0.400 = 0.036,
0.405 £0.018 1 0.417 = 0.055, i & $2 B F 1
BE, B ORI T 2 A,
PR WOCRIG IS T4 O AL 2 TR . e 2
FEHC2 3 4 YAOE S
2.2 EXRRBERRKRERNITZ
TE SR R W R Al b, 2 5 Z B AR FR 2 B 42
IO B BORE HE AR BOR B 2SR (R 1), R
FRAP 30 72 Ht 00 1 1 4 o 4 B3 A a8 45 21 4
R2 PR,
£1 AFHELEEVRRERTIEETRBERKE
Tab.1 Design method of orthogonal experiments for

extracting antioxidants from Terminalia chebula Retz.

%
AE T RRIBGRE 2R BORHEE P HL
A/C 5%k B/ % c D/¥
1 50 50 10 2
2 60 60 15 3
3 70 70 20 4

HI 3% 2 MR 22 43 BT AT A, R I 4 O R R
UM FF Ay« & B AR 53 B0 OB L R R B U
FE TS AR BT 2N A, B, C, D, B 2 AR By
K 50% FEBORE 60°C ORHLE 20 FIERIC 4 R, R
FH O d £E 48 B0 T 208047 3 Wk 3 iF il 50, 4R IO
0D393 7 0.332 0. 007, ff F 1F %8 32 i K f
2.3 WFHERYREAFEENNE

WA R B2 W L P 6 BR(BHT VC) e il AR 5T
R E N 25 .50 F 100 g/ mL A, 2R U 2 B8
J5 73 JFRAP 250 AL BE ) Fl DPPH B Hi B35 R % 3
Foft 75 v DU 5 0] 7 AL R P AL BE ), A SR Ik 3
B o

Hi# 3 "W, W EETE 25 ~ 100 pg/mL g Hl N
3 e BT AL BB D X B BT vk BE Y 1 KT 42
o, S I R RO O AR

R AR W) R VR 25 .50 F1 100 pg/mL I,
JR JE 7 0DT700 43 3] 0.130 +0.001,0.281 +
0.051 1 0.486 +0.004, ¥ K K A [F] it & ¥ fF VC
(P <0.001 5 P <0.05) , {HFfi# 5 it i B2 (Y 35 K,
TR A ) R I G, R A AE 25 g/ mL B
FORE TR A B[R] B e BE 19 BHT Hil VC (P <
0.001) ,{H7E 50 wg/mL [ Fl[a] 5T & v & BHT [y &
WIRE N TR EEZE S YW E N 100 wg/mL H 7] F
HLEE W) Y B8 #2205 T BHT(P <0.05)
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Tab.2 Results of orthogonal experiments
I 5 A B C D 0D593
1 1 1 1 1 0.302 £0. 025
2 1 2 2 2 0.307 0. 019
3 1 3 3 3 0.301 £0.010
4 2 1 2 3 0.325 +0. 022
5 2 2 3 1 0.322 +0. 029
6 2 3 1 2 0.288 +0.012
7 3 1 3 2 0.317 £0.019
8 3 2 1 3 0.312 0. 012
9 3 3 2 1 0.279 +0. 072
¥IMH k, 0.3033 0.3147 0. 3007 0.3010
¥IMH k, 0.3117 0.3137 0.3037 0. 3040
YME ks 0.3027 0.2893 0.3133 0.3127
e 2% 0. 0084 0. 0254 0.0126 0.0117
B ER B.C.D.A
A % A, B, Cy Dy
=3 WTFHRYREANKEE
Tab.3 Antioxidant activities of the crude extracts from Terminalia chebula Retz.
e e o e v o )
LRI B 5 PRI T e
/g mL BHT TR 4 Ve K-
25 0.170 +0. 003" 0. 130 £0.001°¢ 0.274 £0.002* P <0.001
Mk JE 4 (0D700) 50 0.291 +0. 003" 0.281 £0.051"° 0.523 £0. 007" P <0.001
100 0.466 =0.005°¢ 0. 486 0. 004" 0. 846 +0.012* P <0.05
25 0.052 £0.004°¢ 0.162 +0.013"° 0. 308 =0. 008" P <0.001
FRAP 34481k fiE /7 (0D593) 50 0.188 =0.012° 0.397 +0. 008" 0.765 0. 028" P <0.001
100 0.394 =0.060°¢ 0. 908 0. 020" 1. 609 +0.012* P <0.001
25 60.061 +1.801°¢ 65.053 0. 786" 84. 115 +0.227* P <0.001
DPPH H 335 %%/ % 50 75.643 +1.763" 88.956 +0.347* 90. 545 +0. 4724 P <0.001
100 84.493 +2.181° 92.360 +0.472% 93.797 +0.571* P <0.001

V] — 17 R ) 50 % 2 R 2 41 B e 22 5

2R R R VR B R 25 .50 1 100 we/mL B,
0D593 43 ] &5 ik 0. 162 + 0. 013 ,0.397 + 0. 008 F
0.908 +0. 020, J& 4% 75 12 Ji ft 1 BF ¥ Bl P4 (19 OD593
I F A [ o B e S ) VO (P < 0.001) ,{H & 3 5
T 7] Jot & vk B2 1) BHT (P <0.001)

2R 9 5 vk R Ry 25,50 I 100 wg/mL B,
DPPH [ H 3L 35 % 28 4 31l (65. 053 +0.786) % .
(88.956 +0.347) % F1(92.360 +0.472) % , ¥ i &
i A BT A Mk B2 BHT (P <0.01), 24 o &3 ok
825 g/ ml i RELER A T bR R R AR T )T vk
JEM VC, {0 8 % & 1 [R5 R Y BHT (P <
0.01) o Fifi 25 Jof 0 e 3 389 o in] 7 REL 452 400 945 ok %6 1 &2

T, 7E 50 100 weg/mlL 5T Ak FE I, HOUE BRI 2
A VC JC 3 M2 5, R A S8 3 8 ) O vk R 1Y
BHT(P <0.01),

RS IR AW, & AR DA AR TS 1 2% i
%, 2 A 3 B 4 BHT AH 245 2 5058 (%) B 45 fL Re
I, R AT B SR A B R AL TS P Jeong' ™
FESR F LA B 3 By 25 D1 ¢ 55 A1 B 0 B SR AL 3 1 B
0, AT B0 ) A 52 45
2.4 WFRELAEAEYRARER

5 AT AT H 3] 7R 4 ) B AR s T A T PR Y
FEAlh b, 20 R A W 1 B i R ] b A A
TG MEREATIB BR , DA 4 #r L5 B 4501k T e 9 9 o R TR



124 PN VI N G 4

2011 4

Je ERWHERY o %5 ik 1 32 R B R AR R 2
W R BEE R IE C ke O PR Sl IE T BRI K X0 5
LA P AU R AT A6 2 5 BB, AT K HL 2 i i AR Bl
R DR /NI 73 D DA 5353 ) 5 ) 4 S AN TR R v 4 4 - G

SR LR LT AR IE T BEAH FIOK A, SR J5 AR 48 A
[Fi) B P 2 7 DI B M 14 SR /N S H AT RGRR AT, e
Sy B A A B 2 ) B 2 BE O P B4 o ) £ 1
FAF o B E R AR 4 PR

x4 WFARBEBUAELENHNESR

Tab.4 Antioxidant activities of different fractions from Terminalia chebula Retz.

VoA #%@% FE i B
WS4 - [ o
REE £ Jugeml"! BHT EokM I TEM KA LR TEH ve KF
25 0.170 £0.003¢ 0.017 £0.001" 0.093 £0.002" 0.101 £0.002°  0.197 £0.002"%  0.274 +0.002*
A )5 (0D700) P <0.001
50 0.291 £0.003 0.035+0.001" 0.186 £0.002" 0.216 £0.002°  0.380 £0.006"  0.523 +0.007*
FRAP 340 AL RE S 25 0.052 +0.004” 0.044 £0.005" 0.082 +0.0126¢ 0.082 £0.0168¢ 0.272 +0.023"  0.308 £0.008"
P <0.05
(0D593) 50 0.188 £0.012% 0.066 +0.004F 0.292 £0.024° 0.328 £0.009¢  0.631 £0.002% 0.765 +0. 028"

25 60.061 £1.801¢ 3.480 +1.594" 48.487 £1.135" 33.964 +0.600" 86.838 £0.600" 84.115 +0.227"

DPPH [ i 2E1EBR %/ %

P <0.05

50 75.643 £1.763 14.675 £2. 165" 87.216 £0.917% 68.230 +2.967" 90.318 +0.917*® 90. 545 +0.472*

TE < 7] — 47 AN [ 2 Bk 3 7R 4% B i 2 () A 7 35 1 0 S

A% 4 W1, 4E 25 ~ 50 pg/mL Jit e 5 3
P BT AT A s B A T R R G R B S AL B D 38 i 4

5 o AE AN [ AR P AR AL o0 v, 3 DL S ARk 2 R &
PR RE Ty CRAR J5 ) (FRAP 3k 5 AL fE ) AN
DPPH A Hi S35 BRAiE /7 ) it o

JRE e B R 25,50 pe/mL B 2R £ TR MY
0D700 43 517 ik 0. 197 =0. 002 71 0. 380 +0. 006,34
BT IHAL 3 AL (P <0.001) . HPIA
PH AT BEAR B, TR 2 T A R 30 D RV 316 T A
[F) Jo B e B2 Ay VC {HL 3 d 35 R R IR i v Y
BHT(P <0.001)

JRAE U BE N 25 .50 pg/mL i 2R 2B AE B K
593 nm4b ) OD {43 51 M 0. 272 £0. 023 Fil 0. 631 +
0. 002 FiI FH T BEAR LE , %A i BT SR AL BE S48 AR
TAR ] B BE A VC RT3 R T [l o vk
fty BHT(P <0.01),

Ji i e S5 O 25 .50 pg/mL i £ R & P A DPPH
A H 3k 9 BR R 4 5l O (86.838 = 0.600)% AN
(90.318 £0.917) % , ¥ I 3 fy F HoAth 3 A4 150
{7 (P <0.05) . FFH X BEORH LL, 2249 57 0K B2 R
25 wg/mL i, Z 1R & T AR B 955 B 3R L 2 ) g
ASFHPEXT I VC A BHT (P <0.05) o 765 Bk 4
50 pg/mL iRV £ W & BRAH B9 BR R AT VC,

AJC B EVEXE R (P >0.05) {3 8% F BHT(P <
0.05),

R TR 57 0 A 35 A 0 5 2 R U S )
T BA R BB E AL RE 1, FUSR T AR TE M R
BALTE T LR L3 ORI o S5 M P Ak A 0 28 B

Yu SR R R R K B ) 0 L 2R
T IE T EEFIK A B 32 1 2 T 3 SO AT R U 38
SR 5 A0 4840 T e i Al % B, 7 4 A A R B 1
7 2R AR AL RE S B3 . Chua U7 SR AN
R SCHH ) R F 5 3 % - 1R e W e A U A T
VL TR L B A% R TR B L SR AL I T 45 5 R
PRI REN T 32 B i A7 78 T OE T B 3437 14 o 25 4%
Ak A 9 T 20 R o
2.5 WFRENFEMREMBE SR

BT RS 2 T A R R A
PR L TR O R, 78 BT T 4R U
PrAALIE TR IR X AT AR T 2 W T 2 BURT 1) 5%
ikl b, P — 2 3 R A% A O 3 R A 2
W ek LA WD 25 40 BT 20 P 0 0 R R Al EC 4 R
%5 PR

H13% S AT LR T 4 DR R R AL, 2R
ZEEAIE 2 5 M B i R I T
Hofls 3 SIS (P <0.001)

RS AFARMMEERBLLSEH . SEFREL

Tab.5 Contents of the total phenols and flavonoids mg/g
% 1E & ket LR LR 1E T EEAH IKAH
J5E40) 0.19 +0.02" 100. 12 0. 44* 24.76 +0.22°¢ 62.47 +1. 86"
B T 0.21 £0. 06" 19.80 +0. 19" 7.82+0.11¢ 15.03 £0. 70"

L < [ —47 AN [ B R 7R 4 K i 2 I A FE A I8 25 1 22 53 (P < 0. 001)
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GIAN AT 4 AT [ B AR B A 1 A 2
w5 SR )  FRAP i %A fb 68 77 .DPPH [ fy 5
TR AE AR OG A OG R B R 43 il w5 1k 0. 981 3
0.956 9 F10. 713 9 ;4 A~ [l M 1k AL B 4143 14 5 5
Tim 5 R R ) JFRAP Lt A L RE 7 \DPPH H H
SRR A 7 B AR 5C , R* 43 Bl 5 % 0. 957 7.,0. 897 1
F10.914 4, 3 7543 Ui BT -0 4 Ak 3 M 11 49y I 4
i 5 B by HL T B0 R £ R A B 2 A B W
Mk B RN AR ST W S A AT L 3 B
A W B B A A T ) A 5 Al kg SEL A 4 5 A
P2 W IR EY .

3 &XRiE

e 3k B PR AR G R A i E 1 T B AL
PR i B A SR BT 20 O R R 50%
BORHEE 20 48 UL 60°C | $2 IO B 4 £ B i)
7 min, A3 5 LA 4 PO A AL 06 PR 805k, H FRAP
IEPUAALRE ) & DPPH [ i B0 BR g ) 35 & T A IR
J v BE 1 BH P X IR BHT A= 930 1 36 g % 03T
TPCAATE Y B AR T 3 L ) TR SR AR
B o T A 1R Y 32 2 4y o Al 2 B I A
ZHELEY .
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