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Abstract

The optimum extraction technology and antioxidant activity of glycoprotein from Camellia oleifera
seed were performed for future development and utilization of the Camellia oleifera. On the base of single-
factor experiment, the optimum parameters of extraction for glycoprotein from Camellia oleifera seed were
determined by response surface methodology. The antioxidant activity of glycoprotein was examined by
using various antioxidant assays with vitamin C co-assayed as positive control. As a result, the optimized
condition of glycoprotein extraction was as follows; extraction time of 8. 81 h, salinity of 0. 12 mol/L,
pH value of 8. 77, ratio of liquid to solid of 11. 62 mL/g. At the optimum conditions, the yield of protein
reached to 8.76% , and the yield of saccharide reached to 10. 14% . The results of above antioxidant

tests demonstrated that the glycoprotein from Camellia oleifera seed has certain antioxidant activities.
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KRR ks pH fE WORHE
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-2 6 0 6 6
-1 8 0.05 7 8
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2 14 0. 20 10 14
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Fig.1 Effect of salinity on yield of protein and saccharide
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0.53X,X, +0.35X,X, —0. 19X} -0.91X; -
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WA 281 0] 5 5 A%y
Y, =9.94 +0.25X, +0.54X, +0.49X, +0. 99X, -
0.57X,X, -0.77X,X, =3.7510 X X, -
0.059X,X, +0.093X,X, +1.251 0 °X,X, -
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0. 000 4, 3% B 2 (1 A5 S0 RUBEAG 38 10 [ 5 5 4
kB2 B 2Z [0 06 5 i BE W35, 7 R 83 s T B 1
oA 3 [0 U5 R A A 3 [0 5 5 B 1 2R UL p fE3Y
KT 0.05, 22 5 4 3, 53X UL WY HC A P 3R % 3 36 45
R/, k2 dr LR 22 5|, A0 70 R 454 b S
B SR 5 I B 2 A 01 O R 0 A DG R B R 43 3 N
0.927 0 F10. 905 635 K F 0. 800 0, 55 52 b 45 1. 48 &
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AR5 FERY A B — O X, X, X, B
1 ORI S WA AR R 3, S EL X, X, XX, S A
e 3 T A S FLIUE AN 2 X R IR
pH EL AR EEOR 281 JT0A 238 1) 532 i A 25, T FL 46
Vi e R pH A LA R R e B R OB L BT 38 AR R
S o H R 3 T RORE A S 05 5 B P — O X
F2 RBTREHELER

Tab.2 Design and results of experiment

w5 X, X, X, X, BAFRERY,/% BHERY,/%

1 1 -1 1 1 6.67 7.54
2 -1 -1 1 1 6.28 8.50
3 -1 -1 -1 -1 3.92 4.22
4 0o -2 0 0 3.79 4.27
5 -1 1 -1 1 5.05 8.02
6 0 2 0 0 6.26 7.63
7 1 -1 -1 1 6.08 8.75
8 2 0 0 0 7.96 8.28
9 0 0o -2 0 3.72 4.36
10 0 0 2 0 7.57 8.26
11 -2 0 0 0 7.85 7.10
12 1 1 -1 -1 5.30 6.32
13 1 -1 1 -1 3.32 6.39
14 1 1 1 1 7.94 7. 66
15 -1 -1 1 -1 3.60 5.87
16 0 0 0o -2 3.99 4.73
17 -1 1 1 1 7.45 9.32
18 0 0 0 2 8. 11 9.88
19 0 0 0 0 8.49 9.71
20 1 1 -1 1 3.88 8.98
21 1 -1 -1 -1 5.51 7. 60
22 -1 1 -1 -1 4.65 6.17
23 -1 1 1 -1 6.95 8.10
24 1 1 1 -1 7.28 5.88
25 -1 -1 -1 1 5.91 5.32
26 0 0 0 0 8.02 9.58
27 0 0 0 0 8.39 9.12

Xy Xy B X XG XS X MR 3 T A H
WX, X, X, X, 520 2, BN TS 3800 &, Shk i
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2.2.3 BRI H IR AT

HI5% 3 Rl g, 8 F A 3 00] 9 07 B A 28 B3
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Vo ] 5 72 % K P I, 7 2R vk BE B I B pH (E 1Y)
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A A N, pH B AN ER R B I FE T K- T . A
OB EE A ER T BE X AR 5T A5 48 5 W Y R N T A
(&1 6) - aT LI, 76 vk B B AR, it b ok,
A BT 38 R 5 2 WORE FE BN Bl £ e R Y T
LRSS TR TR ES . HEA R
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Xof WA 23 (] U 5 A v B e B A R 2 A A8 L
PEAT WE) TS B, A0 P 7 ANE 8 BT as o MNER Uk B A
T BRI (] %) W A5 232 52 wi 1) e oy T & (&L 7)) AT RLR
Hh TR R W RE BRI, R AT 3 IR S ) ) 4 1 R
It 5 Eh v BE S B IR BE BT [ s AN ] i Y
IS () A5 N B R v B 3 I, BE AR RO 0 2 )
IR B g K R AR E . WK 8 TR
Hh L R AR I T 5 R B A 3R B pH R AY 14 R T
pH (BB /NI, Bifi 45 12 S I 18] ) A<, A e s 22 31
LTS
2.2.4 R ARG A K HG 36 Ik G 5

12 i Design-Expert 7.0. 0 &4, &k BE A T 5
SRR A 2 (7] I 5 21 A% OB I, Sk A5 310 ity 25 4 2R
BRI B e J O 2% 1 R < R AR [] 8. 81 h IR
Eh Mk EE 0. 12 mol/L .pH {4 8. 77 Wk} 11. 62 mL/ g, 7E
I 25 AF T A B AR R IR 8. 86% , Bl 1%
AVEIE N 10.21% o 22 BR bk f AR 42 AR 1 A7
Wik, £ 3 W, BEARAERVFYEN
8.76% ,WifFRF-H{E N 10. 14% , ] WL BF 45 18] 59 5
i Al DL 3t 400 Tl 2 W A B A S UG O o
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KT 4 Bt A A TG VAR O vk (I8 5 RE g
E O B BT R A i & DPPH | i T BR
REJ1) 48 1 il A 2 1 g M AP A T 1, LA
RANE 9 Fros . MR B VG BR DPPH #Y BE J) B
A W AR 3G DRI, 24 R W D 5. 00 mg/mL
i}, DPPH BB FRiAF] 70. 87% , X 5 xf B 4k 1k &K
CAREIT (18] 9a) o Fifi 35 Tl 2% W5 £ B3 Jo 5 9k J3 A 1
ROBBRFE A B RE ) W] 0 58, B2 B B R Y
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Tab.3 Variance analysis of protein and saccharide yield
Rl ¥ior F P
A 5 K IR B ih B
SIS GLEEES SIEE RS WA IR LLEE RS SIS LLEEES

[EYE ST 72.67 72.30 14 5.19 5.16 10. 89 8.22 < 0.000 1 0.000 4
X, 0.24 1. 48 1 0.24 1.48 0.50 2.36 0.4933 0.1507
X, 6.15 7.02 1 6.15 7.02 12.91 11.18 0.003 7 0. 0059
X, 11.89 5.68 1 11.89 5.68 24.94 9.05 0. 000 3 0.0109
X, 12. 00 23.68 1 12. 00 23.68 25.18 37.70 0. 000 3 < 0.000 1
X, X, 0.15 5.22 1 0.15 5.22 0.32 8.31 0.5802 0.0138
XX, 6.006 x 10 3 9.36 1 6.006 x 10 ~* 9.36 0.013 14.91 0.9125 0.002 3
X X, 0.36 2.250 x 10 * 1 0.36 2.250 x 10 ~* 0.76 3.582x10°*  0.3999 0.9852
X, X, 9.44 0. 055 1 9.44 0. 055 19. 81 0.088 0. 000 8 0.7719
X, X, 4. 46 0. 14 1 4.46 0.14 9.36 0.22 0.009 9 0.6490
X3 X, 2.00 2.500 x 10 ~° 1 2.00 2.500 x 10 73 4.19 3.980 x 10> 0.0633 0.995 1
X3 0.77 3.19 1 0.77 3.19 1. 61 5.07 0.2290 0.0438
X2 17.65 14. 40 1 17.65 14. 40 37.02 22.92 < 0.000 1 0. 000 4
X3 12. 14 11.41 1 12. 14 11.41 25.48 18.17 0. 000 3 0.001 1
X; 9.10 4.97 1 9. 10 4.97 19. 10 7.91 0. 0009 0.0157
5k 2= 5.72 7.54 12 0.48 0.63

2 4L 33 5. 60 7.35 10 0.56 0.73 9.13 7. 64 0.1027 0.1212
2l 2% 0.12 0.19 2 0. 061 0. 096

S 78.39 79. 84 26

= o2 & N
i 6.4 iy gﬁ%gﬁg 5

5k JBde ok B R pH X 2 1 BT 45 248 B2 el 1 1] o, T &1 6 BRI EL 0 oo 3 2 X A 1 S5 A 3R R Wil A4 W . AT

Fig.5 Effect of pH value and salinity on yield of protein
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Fig. 6  Effect of ratio of material to liquid and

salinity on yield of protein
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Fig. 9 Antioxidant activities of glycoprotein from Camellia oleifera seed by different methods
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