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Abstract; Methanol extract of old leaves of Toona sinensis ( A. Juss. ) Roem. was separated into four subfractions of different
polarities based on bioassay-guided method. The antioxidative activities and the related responsible compounds in T. sinensis were
studied by evaluating reducing power, ferric reducing ability of plasma ( FRAP) value and 1,1-diphenyl-2-picrylhydrazyl ( DP-
PH ) radical scavenging capacity of four subfractions with different polarities. The results showed that reducing power, FRAP value
and DPPH radical scavenging capacity of ethyl acetate subfraction at a concentration of 50 mg/L had the strongest antioxidant
activities of 467.53 mg/g ( ascorbic acid) Ve equivalents, 10 578 ( pmol/L)/g FeSO, - 7 H,0 equivalents and 92.84 % ,
respectively. All these antioxidant values of ethyl acetate subfraction were much higher than BHT at the same concentration. The
correlation study showed that the powerful antioxidative activity of 7. sinensis was mainly resulted from high contents of
flavonoids. The antioxidants mainly consist of four flavonoid glucosides. These results laid a solid foundation for further researching
and developing T. sinensis.
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Ttk 20,2006 4F 9 H RAl T R R KA i I, T B i ab Bt T F 5 3 0 (FL A2 350 pum) , T 7KAf
TAr % .
1.2 L=k

= MEBE =075 (tripyridyl triazine , TPTZ) , B-8H % P& | 1,1-_RKIL-2-7 K- )f (DPPH) H /H 3,
W4 Sigma 23 &, Hoax oAy [ 4 ol a6 i K7
1.3 ZWHZE
1.3.1 Ak et A& Wy R a9 42 B 35 B AR W3 138 B A b B 7 3 BRI S00 ¢ F b A
Fie 1210 (g mL) FPRHE LG A HY B IR PR30 3 W, Bk 10 d, 38 BOR G I e 48 = 26 R, i A Z8 18 /K A
T i A< YRR AR 28 38 18 K 1 A BV ) A © e L £ R T R IR T 5 4 A BOAS B 1 L e M L £ TR 2 TR AR AN
IE T A, G AR KM o o0 5 B2 Ve 4 TR S W VR TR AR 28y, T 4 °C WK & H .
1.3.2 E#F@mesaynE $0.5mL SEGAMAR 4.5 mL ZEHKH KI5 A 0.3 mL i & 53 4L
5% WAEEREN, IV 5 min JGHIA 0.6 mL i /0% 10 % =% 4k45,6 min J5 AT A 2 mL ¥ JE 4 1 mol/L
B AN, o AN ZE K 2 10 mL, F 510 nm B 5E o DL T Ry b v O SObs v i £, L HE TR
LA mg/g (A RER, TR #R™ .
1.3.3 #& R AWM E  $i M Oyaizu %7 J7 ¥k, 1.0 mL $ BOH A B 2.5 mL B R 2% vh g o
(0.2 mol/L, pH{H 6.6) ,2RJ5 N 2.5 mL JRE /381 % NES R (K, Fe(CN,)), 50 C /K& 30 min
JEM2.5mL A %010 % =448 ,1R2))5 3000 r/min 2.0 10 min, 3E# 2.5 mL 5 2.5 mL 7K1
0.5 mL R 0400.1 % =& LBIRA), T 700 nm FL @I E . Lh Ve R bn i b Sbr v 28, LA mg/g R
F iR SR T B KN
1.3.4 =#4k iR RIAAA H (FRAP) Ml Xk B4 At Aol 2 R Benzie 21 Jr 100 plL
FEW TP M A 1.0 mL FRAP TAE# (0.3 mol/L pH {8 3.6 Z MR4NZ% b . 10 mmol/L TPTZ F1 20 mmol/L
AL LURRL L 100121 3847) ,37 C % 10 min, L FeSO, +7 H,0 Sy bz ifi i f8oks i i 28 B 5 19 Bt
HALHE ST L, (umol/L) /g IR .
1.3.5 DPPH g wA kst A egm & KA Yamaguchi %" J73k 0.5 mL 25 1.0 mL AR5
95 % % DPPH B WIRAT, T 37 C [ i 60 min J5 517 nm [ 4, DPPH [ Hy JE 40l % % A~ it
.

I=(d, —d,)/d, x100 % (1)

K IR %y d,—%F B FE 517 nm B IEEE I d,—FE S TE 517 nm [ER
1.3.6 %A TLC, HPLC *} Z 8 TEs 3ty it AT 7 2 AT % IR CER AT, Shr W)
PR R R R (TLC) R IFRIA SR SR - R - /K (B 13:1: 1) JLASRE 2 % T
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2R 1A LUE H, O 1R SR HRAL Y 5 8 T 3 552 43 B0 e i, O (50024 + 13,47 ) mg/ g5 7K AH &R AL 5T &
SPEUERAR, R (19.29 £1.68)mg/g, FTAFEMZ M B AAAE P22 5 (P <0.05) . X Ui W] 75 4k & it e
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B8 1 A] 0, 2% B B SR IR 7, S AR B K AR AR A S (11,35 9. 14) mg/g, 5 i Y BHPEXT R Ve
B (990.07 £0.02) mg/g, FiAFE G SRR ) Z RIS AE BB 225 (P <0.05) , iR 15 A
R e 2 RV AE L RO Y =0.939 92 + 1.490 2, R* 5 0.982 4, %4516 4 W 7 4 98 K 1 38 I
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2.4 FRAP EHME

Fe '~ TPTZ A[ e it b JFU vk 4 Bk J o — i ik, 52 B HE O 8 A0 3 €, F° 593 nm 4b B AT e KO
W, AR I ' B 1 RN SRR B A AR TS PR R B S5, AN 1 TR

1 aJLLE T84 DIRHEERAL T, LR SR A H A f5c i (19 FRAP {E, [ BHT (BHH: X B i 5
5F 5 — X IR Ve(P <0.05) , [RIET, FRAP {1 5 3 3 i 2 & A7 76 8 o 09 A 56 M,y = 18. 448x +
1537.5,R* }0.9800,

2.5 DPPH BEHEFHRENNE

DPPH g iy 52— R N L& M A PSR PR EATEN B i, H OB Rl SR L6, 78
S17 nm A e KWL, Lo 45 1Rk 1 s .

M2 1 AT LUAE A& i & 8 B % DPPH [ i 3 A B B AT BR e 71, Horh £ R0 7 28 A%
1Y 5T &k BE (50 mg/L) 3R B AR = 00 BR BB 1 (92.84 % ), WM [A] BT & W B BHT 193 BR %
(52.72 % )5 76.10 % , 5 [F s W i Ve MTEBRAE I T W25 (P >0.05), X REEE T,
DPPH [ Fh 3 %5 BR A6 1 5 A S5 R & B A7 26 40 IO AR S L y = 0. 127 9 +34. 447, R* 7 0.679 1,
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*1 BEHEFERMESACRE BHT #1 Ve HF LR

Table 1 Comparison of properties of different subfractions from 7. sinensis with those of BHT and Vc

Y p B I 3 A DPPH 3% [ % /%

A3 or %/ % SHBITEI i/ Cme ) FRAP {1/ (mge ) T %
; . (mg-g™) . DPPH radical
subfractions yield : total reducing power FRAP value . ..

total flavonoid contents scavenging activity

1F C J5% hexane 4.73 96.67 £0.84 ¢ 62.47 £0.39 ef 2885.14 £123.91f 29.62 +£5.91 ¢
LR T8k ethyl acetate 2.35 500.24 +13.47 a 467.53 +6.75 b 10578.71 +148.99 b 92.84 £0.62 a
1E T n-butanol 1.46 176.43 £13.46 b 175.11 £13.5d 5233.48 £522.25d 70.92 £1.52 b
JK aqueous 4.57 19.28 +1.68 d 11.35£9.14 f 1465.38 £34.01 ¢ 25.15£2.09 ¢
BHT 347.87 +13.57 ¢ 7943.24 +286.88 ¢ 52.72£9.01b
Ve 990.07 £0.02 a 15136.57 +444.467 a 95.68 £0.20 a

1) [7]—FAS & AH [5] 52 B 78 £ FE 5 2 (8] fE 75 i 2 P 22 5 Different letters within a column are significantly different (P <0.05)
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E1 ZBZEHL TLCREE B2 ZERZEH#A HPLC & E
Fig.1 TLC chromatogram of ethyl acetate fraction Fig.2 HPLC chromatogram of ethyl acetate fraction
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i 1 A W B B A A 0 5T R B, A S I R ) A AR R i PR T M SRR i
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