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Abstract: In order to optimize the extraction process and analysis of

20 R,

subunit component of glutelin from Euryale ferox seed, the effect of
four variables including liquid/material ratio, temperature, time and
sodium hydroxide concentration on the extraction yield of glutelin
was investigated by alkali solution and acid isolation. The glutelin
extraction model was fitted by means of Box-Behnken design. More-
over, the subunit component of glutelin from Euryale ferox seed was
analyzed. The results indicated that the optimum conditions for glu-
telin in Euryale ferox were determined as 10. 3 (V/m). 51 C,
2.2 h, 4.5 g/L for liquid/material ratio, temperature, time and so-
dium hydroxide concentration, respectively. Under these conditions,
the extraction yield of glutelin was 32. 45% , which was no significant
difference with the theoretical value of 32.55% (P>>0.05). Thus,

the regression model has good predictive performance, and can be
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used to guide extraction of glutelin in Euryale ferox seed. And the

molecular mass of about 15 kD is the major subunit component of

glutelin from Euryale ferox seed, which accounts for 52.4%. It can
be used to construct the Euryale ferox glutelin fingerprint and pro-
vide a theoretical basis.
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Table 1 ~ The composition of Euryale ferox seed
(107 %geg b
oy Bl BT K5y ¥ix Jey i

i 0.3240.03 9.5240.13 3.0340.09 1.140.04 83.23%+0.83
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Figure 1 Effect of different pH on the precipitation of

Euryale ferox glutelin
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Figure 2 Effect of liquid/material ratio on extraction

yield of Euryale ferox glutelin
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Figure 3 Effect of temperature on extraction yield

of Euryale ferox glutelin
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Figure 4 Effect of time on extraction yield of

Euryale ferox glutelin
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Figure 5 Effect of sodium hydroxide concentration on

extraction yield of Euryale ferox glutelin
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Table 2 Coded values and corresponding actual values of

the variables used in Box-Behnken design

KFE AWRILV/m) BikBE/C CHFE/h D/ (g L7

—1 8.0 45 1.5 3.0

0 10.0 50 2.0 4.0

1 12.0 55 2.5 5.0
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0.39CD—2.86A%—3.78B*—0. 98C* —2.47D" (3

XHIZ RE B AR AT 2T AR IR 4, MR 4T,
AT A B 4R B K SE (P<<0. 01), KRBT A B3 (P>
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U L WORT R TR TR R P R T

P 2% 4 I TR0 28 40 0 5 A 6 4 R AT, — R I o,
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ZEHIE R . 500 28 904 A SR IR R 9 £ WIBUY
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Table 3 Box-Behnken design and results

5 A B C D PRIWE/ %
1 —1 —1 0 0 21.79
2 1 —1 0 0 23.43
3 —1 1 0 0 25.15
4 1 1 0 0 26.90
5 0 0 —1 —1 23. 83
6 0 0 1 —1 27.02
7 0 0 —1 1 28.78
8 0 0 1 1 30.43
9 —1 0 0 —1 20.57

10 1 0 0 —1 25. 66
11 —1 0 0 1 26.79
12 1 0 0 1 29. 83
13 0 —1 —1 0 21. 84
14 0 1 —1 0 27.12
15 0 —1 1 0 26.71
16 0 1 1 0 29.47
17 —1 0 —1 0 25. 26
18 1 0 —1 0 28.68
19 —1 0 1 0 27.87
20 1 0 1 0 29. 50
21 0 —1 0 —1 21.59
22 0 1 0 —1 22.93
23 0 —1 0 1 25.93
24 0 1 0 1 31.22
25 0 0 0 0 31. 21
26 0 0 0 0 32.05
27 0 0 0 0 31.41
28 0 0 0 0 31. 20
29 0 0 0 0 31. 24

FRO0F 28 SE AR HR Y R MR BOPE AR R B = A e T AT T
b 52 e A% DR 2R FR) 52 AR O R 6L B 52 L DA T A R e £ T

F 2% 4 R B AR B 1 52 AR X X SR B Y
PRI AT 5 R T A PR 2R ) A 5 B AR L 2 S A R

B4R M S W R O, [ Bk LU R 4R O TE] T O K P, A i

JRE R GG 90 J3E P S EL A NN A I T o LT 6, AR 4 R AN TR Y
WG U 2 5 TR R X AR R R TR Y 5 T e vk S
AN LB T AT AT I AE R B A R s BT
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Table 4 Analysis of variance for the fitted regression model

P/ FM AHMEE ¥o7 F {4 P1{H
157 309. 34 14 22.10 27.01 <0.000 1
A 22. 88 1 22. 88 27.97 0.000 1
B 38.52 1 38.52 47.10 <<0.000 1
C 20. 00 1 20. 00 24, 45 0. 000 2
D 82.06 1 82.06 100. 33 <<0. 000 1
AB 0. 00 1 0. 00 0. 00 0.952 4
AC 0. 80 1 0. 80 0.98 0.339 2
AD 1.05 1 1.05 1.28 0.276 1
BC 1.59 1 1.59 1.94 0.185 3
BD 3.90 1 3.90 4.77 0.046 5
CD 0.59 1 0.59 0.72 0.408 9
A? 53.11 1 53.11 64.93 <<0.000 1
B? 92. 69 1 92. 69 113. 32 <£0.000 1
C? 6.18 1 6.18 7.56 0.015 7
D2 39. 50 1 39. 50 48. 29 <<0.000 1
Sz 145w osz
AT 9.68 10 0.97 2.19 0.2335
ali i 2% 1.77 4 0.44
Js¥:ll 320. 79 28

FEOR
The extraction yield /%

B 6 BJEABIR L EAF A AT
RELEARREG YW

Figure 6 Response surface plot showing the effect of sodium

hydroxide concentration and temperature on

extraction yield of Euryale ferox glutelin
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Figure 7 SDS—PAGE profile of Euryale ferox glutelin
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