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Study on acetylated modification and scavenging effect on
free radicals,NO, of green tea polysaccharides
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Abstract: The experiments was conducted to study the influence of acetylated modification on scavenging free
radicals,NO, effect of green tea polysaccharides. Orthogonal experiment was designed to study the optimal
conditions of acetylated modification. Acetylated green tea polysaccharides was produced on this optimal
conditions,and superoxide anion free radical, hydroxyl free radical and NO, scavenging effect in vitro were
compared before and after modification.Superoxide anion free radical, hydroxyl radical and NO, scavenging effect
experiments with different substitution degree acetylated tea polysaccharide were conducted, and relationship
between the different substitution degree and scavenging activities were analyzed.The optimal conditions of
acetylated modification were: mass of tea polysaccharide/volume of acetic anhydride 1:40, holding time 4h,
reaction temperature 30°C, the maximum substitution degree was 0.337 in this experiment, and the maximum
increased ratios of superoxide anion free radical, hydroxyl free radical and NO, scavenging effects were 32.06% ,
36.96% ,55.99% . Besides, superoxide anion free radical, hydroxyl radical and NO, scavenging activities were
increased with the increase of substitution degree.The results showed that acetylated modification could improve
the effect of free radicals,NO, scavenging activities of green tea polysaccharides and scavenging activities was
related with substitution degree.
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Table 1  Factors and levels
N TRAE
SR SEHFT S 4 = SH RE
oy MRRHE BESWEES  C A
(h) LIRBFH AT H (g/mL) ()

1 3 1:20 20

2 4 1:30 30

3 5 1:40 40

1.2.3  F2Pi MW YiE R A E 1 (0, +)
A SRR PRI E SR AR =y A Ak I e
SEWE R WAL = s R O, - WM I mE A 2k sh .
A3 EL 1mL S R B (0.2.0.4 0.6 0.8 . 1.0mg/ml.)
P 220 55 20 B Ak 7= 0 % W i A 3mL 50mmol/L
Tris—HC1( pH8.2 ) ZZ vh ¥ , ¥ T 25°C 7K ¥+ 20 min, HX
HJE A 25°C W # o 19 10mmol/L 25 24 = Wy ( LA
10mmol/L HCI B 1) 0.1mL, X5 5 /2 N7 4min, 7. B
A 0.1mL 6mol/L HCl & |k 2 W, #£ 325nm I 4 4kl
FEWOEE . AR 10mmol/L HCI A3 41 2% = i
VR 2, o HE 2H L 28 08 K AR 3R 5% 2 RS S A TR
BRI AAF

A TS TIEBR 3 = (4,-A4,) /A, x100%
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1.2.4 bR 2 miibr=Pig kR 3 & (- OH)
WPERIIRE A K H 2 WAk e i R - OHL 305
PRI R SR FH AR — 40 JF — Fe A3k BEAT W5 i F% HL
Smmol/ L 4B — S JE W (JFHZEME 7KK 50mmol /L 48—
FAETCIK 2 Wi W s Bl 45 ) 1.5mL, Jin A 50mmol/L
pH7.4 W51 &% vp W 2.0mL, 58 43R ), % 0 1.0mL
7.5mmol/L FeSO, ¥ , N4y J& 57 BIVR~T, 43530 1mL
RIEIH (0.2 .04 .0.6 0.8 .1.0mg/ml) F5 L pEnk H. 2,
ek =W, B J5 I 0.1% H,0, 1.0mL J3 3 )X 7,
LUK b 5844 AL 2= 10mL AR Sy #E 5 4, 5054 b
H, O, AL W, AR08 W 34 A5, 45545
RIIAGE LI LK HD FEARFR Z 10mL, 5545 52 W W 34 B
F 37C AR 60min, B H J5 7 I 1 536nm &b % >
B MR TR A ISR

2 HBEIERZE = (4,-4,)/(A,;—A,) x100%
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THERZ

NO, ¥ Bk # = (NaNO, fil A #& - NaNO, zk &
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Table 2 Results of orthogonal test and range analysis

LS A B C B
1 1 1 1 0.113
2 1 2 2 0.212
3 1 3 3 0.269
4 2 1 2 0.183
5 2 2 3 0.260
6 2 3 1 0.325
7 3 1 3 0.162
8 3 2 1 0.232
9 3 3 2 0.303
k, 0.198 0.152 0.223
k, 0.256 0.235 0.233
k, 0.232 0.299 0.230
R 0.058 0.146 0.009

P 2 AT, = S 56 DR 38 5] BOAQRE A 52 i)
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ISR A 2 b S TR AR LE R 1:40, 1R
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Fig.1  Superoxide anion free radical scavenging effect

of TPS and acetylated TPS
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Fig.2 Hydroxyl free radical scavenging effect
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