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Abstract The purpose o the study was to explore the best condition under which the Mongolian Sheep spleen polypep-
tides were produced through enzymatic hydrolysis and to identify its antioxidant characteristics as well as its corre-
sponding molecular weight. Spleen protein samples, precipitated by ammonium sulfate at different unsaturated levels,
were hydrolyzed with trypsin, papain, and a mixture of both (inthe ratio of 1to 1) , respectively. The yielded polypep-
tides solutions were fractionated with G-25 column chromatography and analyzed with electrophoresis to identify its
molecular weight. The inhibitory effect of the polypeptides on auto-oxidation was tested in vitro with 1, 1-Diphenyl-2-
picrylhydrazyl (DPPH:-) and - OH in norrliposome system and with phosphatidylcholine in liposome system and swine
lard system. The results showed that the optimal condition for the hydrolysis developed five and half hours &fter the
5.0 % dosage o the enzyme mixture was added at a temperature of 60 and a pH value of 7.0 (mass fraction, ration
o trypsin to papainin the mixtureis 1to 1) . We alsofound that spleen protein precipitated with 60 % unsaturated am-
monium sulfate displayed more stripes o fractions than those precipitated at other levels. This spleen protein was hy-
drolyzed in a mixture of trypsin and papain and fractionated. Four peaks o fractions, i, R, Fs, and Fs, were detect-
ed. Among them F; (molecular weight of 6ku) inhibited the development of - OH significantly ( P<0. 01) in the norrlipo-

some system and DPPH- scavenging capability grew stronger as the dosage increased. In the phosphatidylcholine lipo-
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some system, the low-molecular-weight spleen polypeptides in a small dosage could inhibit the thiobarbituric acid reac-

tive substances (TBARS) effectively (P<0.05). But as the dosage increased, fractionated spleen polypeptides had

different effects on inhibiting TBARS in the liposome system. In the swine lard system, the small molecular weight

demonstrated antioxidative activity ( P < 0.05) and the antioxidative activity strengthened as the dosage increased.

The anti-oxidative property of spleen polypeptides can be generalized on a bigger scale.
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Fig.1 Hectrophoretogram of leen protein precipitated in
olutions of (NH,) .30, at different concentration
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Fig.2 Hectropheregram of gleen protein hydrolysates pre-
cipitated in solutionsof (NH,) S0, at different lev-
dsof concentrations
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1 DPPH- 2.1.4
Tablel DPPH- of hydrolysate lution of leen 1) (55 ,
protein (n=3, Xt ) pH7.0,5.5h) ,Leo
ML DPPH-: ! % , ,
0.294 +0. 005 (P<0.05) ,DDPH-
Los 300  0.251+0.003° 14.740+0.008 (P<0.05)( 2
Lo 300  0.221+0.001° 24.717 +0.002 2 5%,55
Leo 200 0.157+0.008" * 46.480+0.000 0 DPPH
. ( 3 sAS ,
L go 300 0.250+0.001" 15.0800.004 oH , 5.5 h
Les 300  0.257+0.001° 12.473+0.005 DPPH- (P<0.05),
:* P<0.05, * * P<0.01; n=3, + 5.5h
(Xts);
2 L eo DPPH-
Table2 DPPH- valuesof various enzymatic hydrolysates precipitated in 60 % (NH;),S0, lutions (n=3, X t5s)
ML DPPH- ! % ! %
0.253+0.014
450 0.080 +0. 005 68.83+0.020 b 42.34+0.005 b
450 0.085 +0. 004 67.87+0.008 b 34.86+0.002 b
+ 450 0.071 £ 0. 002 72.47 +£0.008 a 51.76 +0.003 a
L 6o 67 mg/ mL (P<0.05) ,
3 DPPH.
Table 3 Hfectsof reaction timeon DPPH- and extent of hydrolyss
/h / pH l%  w( )% w( ) % | % DPPH- ! %
1 4.5 55 7.0 5 1.1341 0.386 3 34.04 b 18.383 b
2 5.5 55 7.0 5 1.0823 0.5627 51.76 a 25.510 a
3 6.5 55 7.0 5 1.1789 0.4238 35.78 b 19.741 b
3) pH 1 ,
, (P<0.01); 2 pH, (P<0.05);
( 4 SAS A B CAXB AX : ,
CBxC AxBxC A 4
BC ,  A3B2C2 Table 4 Factorsand Leves
B CAXxXB AXxCAXxXBxC DPPH-
A3B2C2 DPPH-
7 , 6 A1B3C2 L 2 3
A2B1C2 A2B2C3 A3B1C3 A3B2C3 A3B3CL A 50 % 60
SAS , 7 B pH’ 6.5 7.0 7.5
; , A3B2C2 c %" 4.5 5.0 5.5
, 60 ,pH7.0, 5.0 %
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(10 2004 L) -OH (
2.1.5 6) , SAS
1) , Fs (P<
Leo , G25 , 0.01) ,
A =280 nm, 3 Leo
4 ; : 5 F R FR F  DPPH
041 Table5 Scavenging rate of DPPH- by Fi ,F> ,F3 and F4 re-
Pectivdy (n=3, X+t5)
2 ML DPPH: ! %
<02}
0.288 +0.003
F 200  0.274%0.005 4.979+0.017 "
0 0.2 0.4 0.6 0.8 1.0 1.'2 F 200 0.271+£0.012 5.902+0.043"
e Fs 200  0.237+0.005 18.173+0.016" "
Fig. 3 Columi chromatograJhI;/G[;f the optimal enzymatic i 200 0259407007 10.116+0.027"
hydrolyss ol ution. 4 0.05¢/ mL
2) Leo 4 Trigirer 6 (F) -OH
DS PAGE 4 Fa Table 6 Scavenging rate of - OH by the solution of gleen pro-
, tein and polypeptides (F3) at different levels of con-
F centrations (n=3, X*s)
6 ku ! .OH /%
__EFEIMIEEEEF2F2F ht
31.0ku E, 0.049 0+0.002 9
1.888 5+0.007 5
10 0.6675+0.0045 67.25+0.002" "
50 0.5645+0.0375 72.70+0.019 " "
") 100 0.5250%0.0390 74.79+0.020 " "
1 M 2 L 200 0.4680%0.0310 78.20+0.016" "
4 4 10 1.5575+0.0590 20.12+0.031"

Fig.4 Hectropheregram of lyophilised substance
related to the four peaksof the enzymatic
hydrolyd's lution

3 FL R Fs Ry
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DPPH- ( 5,k DPPH:

FRFE R (P<0.01) , Fs

: Fa
DPPH- ,
2.2
2.2.1 (Fs) -OH
2 . OH
[ TBA . A =532

50 1.5290+0.0200 21.89+0.010"
(Leo) 100 1.4100+0.0100 27.93+0.005"

200 1.1310+0.0250 42.71+0.013"

P =67mg/ mL ; 2- , 2-
2.2.2 (F3) DPPH-
7 ) ( 0.1
gmL), DPPH- ,
(P<0.01)
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7 (Fs) DPPH 2004 L :
Table 7 DPPH- vauesof gleen polypeptides at different lev- , (P<0.05)
dsof concentrations (n=3, Xt )
ML DPPH- I % 3
0.252 +0.008
100 0.158+0.002 37.17+0.011" " , 60 % Leo
150 0.097+0.019 61.51+0.039" " (D,
200 0.071+0.009 71.96+0.036" "
20.1 97.4ku
, 100U L , ) 14. 4 ku
TBARS Fa 100 300 ( 2,
ML , TBARS ,
, TBARS DPPH-
, F Leo DPPH-
8§ ERF Ve TBA (P<0.01), 14. 4 ku
Table 8 TBA vauesof o, Fs, Fyand VC ’ Leo
ML TBARS I %
0.333  0.156 28 , ’ ( 1 1)
100 0.267 0.12530 19.82d DPPH-
i 300 0.319  0.14971  4.20 (P<0.05)
100 0.262 0.1229 21.32¢ , ,
& 300 0.341  0.16003 :
. 100 0.237 0.11122 28.83b , DPPH-
300 0.228 0.10700 31.53a ’
VC 300 0.352  0.16519 pH (P<0.01)
2) 9 ’
, PH ‘ "
, P> 100 200u L Leo
- R 100 , FLF Fs Ra( 3), 4
9 POV ( 4) ,5.6 ku
Table9 POV vaue of gleen polypeptides in the sysem of 1 Fs ,
swine |ard 6ku Fs F4 DPPH-
/ POV [ % (P<0.01) ( 5, Fs
ML 1d 3d 4d 5d 7d (P<0.01)( 6,
6.44 7.21 8.24 9.28 12.60 (6 ku)
100 5.76 6.44 6.94 9.12 12.64 DPPH- F3
F2 200 5.80 6.80 7.52 8.44 10.80 (P<0.0)( 7
100 4.48 4.92 532 6.24 9.20a . F
Fs 200 472 484 504 536 6.52b 1000 L 2000 L ,
100 4.40 4.84 5.16 5.28 6.08c Fs Fy
F 200 3.20 3.84 4.64 532 59d (pP<0.05)( 9) F, R
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