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Study on the extraction technology and functional

properties of gliadin from sorghum
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Abstract: The optimum conditions for the preparation of sorghum
gliadin by ultrasonic assisted enzymatic method were studied by
single factor and response surface test. The effects of standing time
and temperature on the oil retention and water holding capacity of
gliadin were studied. The results showed that the optimum conditions
were as followed: enzyme dosage 1%, enzyme action time 3 h, ul-
trasonic action time 19 min, ethanol concentration 60% , the maxi-
mum extraction rate under the conditions of (7.194+0.36) %. At the
temperature of 35 Cand standing time of 40 min, the maximum oil
holding capacityof sorghum gliadin was (2.84 +0.15) g/g and the
maximum water holding capacity was (2.7840.09) g/g.
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Figure 1 Standard curve line of protein
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Figure 2 Effect of ethanol concentration on the

extraction rate
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Figure 4 Effect of enzyme dosage on the extraction rate
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BC—0.035 X BD —0.006 675X CD —0.17 X A* —0.15 X
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Table 1 Factors and levels in Box-Benhnken design
KT A R Binf/ CZEKE/ D@ mE/
i 7] /min % % min
—1 2.5 0.5 50 10
0 3.0 1.0 60 20
1 3.5 1.5 70 30

% 2 Box-Benhnken iX3§i& i+ 4 R

Table 2 Box-Benhnken design with experimental results

i 4 21 A B C D A/ %
1 0 0 0 0 7.31
2 1 1 0 0 6.99
3 0 1 1 0 7.03
4 1 0 0 —1 6.96
5 —1 —1 0 0 7.00
6 —1 0 —1 0 6.99
7 —1 1 0 0 7.02
8 —1 0 0 1 6.97
9 0 —1 —1 0 6.85

10 1 0 1 0 6.99
11 1 —1 0 0 6.85
12 0 0 1 1 6.95
13 0 0 0 0 7.30
14 —1 0 0 —1 7.00
15 —1 0 1 0 6.92
16 0 1 —1 0 6.97
17 1 0 —1 0 6.84
18 0 —1 0 6.93
19 0 1 0 —1 7.06
20 0 1 0 1 6.97
21 0 0 1 —1 7.00
22 1 0 0 1 6.84
23 0 —1 0 —1 6.89
24 0 —1 0 1 6.93
25 0 0 0 0 7.29
26 0 0 0 0 7.28
27 0 0 —1 —1 6.90
28 0 0 0 0 7.27
29 0 0 —1 1 6.88
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TEREL Ry =0.980 0,728 % REL CV Y6 =0.29, AL 5 I R
AR TR B A m AR Ak, £ L R RS, iR
R Z BN,

2.5 WNEERZEMERASWN

K R sg OAE ST SR M0 TP 6, 2k 4 BE I, 1
12 5 3 R AR S kY . N R R IE R B RE R
A8 BN RN A5 v 2R R B R L 3R R T IR 38 BAE R
TEE Y BT S S R (N S F

175



RIS E N

2017 4% 11 9

Y 16 [ T L IR E 0.9 % ~ 1.3 % 1 T [ % A 1 4R
TR AR AR 5 24 i A T IRDAE 2.7 ~ 3.1 h b 2 T e 4 5 il
1 2B B o 59 %6 ~ 63 %6 5 d5c 3l 1 8 75 I ] 2 18 ~ 22 min,
5 R G AR . [ B T ) R AR R BOCR BE h
I R B 2y g, At R Rk 2L 3R 3 T 4y AT 45 R
5 AR A B4 3B R A P B <C0.01, ¥ 3k B B
FIKF.
2.6 ERIFSRI

FI ] Design-Expert 8.0.6.1 {15 1| = 5 B0 5 11 09 1%
FEFE SRR - AR 1.08 %6 (EFE FH IS 8] 2.96 h. Z BEvk
60.76 Y0 F1 7 I A A 18] 19,17 min, 78 0 45 0 BE A 2 O
MR IE SR IR 7.29 %6 . 2 R B S By R 1 o 3 2 n) R o i
TZ2AEH Ty nEEE: 1% (B RS 3 h, ZBEHE B 6024 F
A AR B 19 min, £ 2 RIRB)E. B HEAHSRN
(7.1940.36) 20, T B 15 1K 50 {5 2L A W) £, TE 90 3K 3 8 1
LI
27 BEREMHAMSREARAZAFAESHKEN

A
271 FEREXRRmE SRR B R 7 PR, R
JEAS LGy 15~65 C i, Fpoli vk 2 8 58 B THE TR
bR, #E 35 CHFFIEMY . 2 J5 Wi % TR E 4k 2 BT F5 i
PERRE . X2 IR EE R Th R T O s L S BUR
FUBRAS P IR T 2R 10T 5 9 22 Tl 9 AR PR S . ek b
FE 15~35 °C b 38 K, 6 3 B O 35 C I, BRI R R K
PEIR SN TR0, R B AE 35~ 65 CRF, JF/k M2 IR e #.

RO A ARIR PR S 2 B 5 R A S AR L TR b
FHEmEEARSTiEsh R TEARS F 5K THZ
) M A T R YR S e, B o TR 2
A A 1 5 T R ke S T AR P B K 22 ) AR AR
2.7.2 A SRR SRR &S AT
SRRV R RO B R Y 4 K R L R T S T AR
f R # 7E 40 min BRI PR K B0 B K ME . B 2 B A3k 3
40~50 min B}, 5 Se B R B O R[] 0 34K 55 45 40 e 2
FEE A Bl K B0 TR IR S XY e ) 4k 2k 4 KL 2R
PR 10 o i P AN T TS TR SR RV AR 1 R K R B
FF T ) B T 328 25 IR 5 K P E 40 min B 35 3 T
R RE SR A E TAD A A KL K 7R 2R TR A8 R N X A 4y A I
PR KM BT, 40 min 5L R M B TR RESET . k
FM AR FRGE .
3 &k

A 2 303 o X i T S AR P AR IR L £ T VR R R 7 UK
HFTA] 4 A~ R 3R AR 9, JE ST T R ) 1R SR A AR AR BUR 1 =
R W REY A A A e SR WV AR 1 R S el ) I s 4R
B AE T2 i & 1% JEEFE ARSI 3 h, £ BEvk B
60% R P A/E B IR 19 min, HAMHTEAMRENR
(7.1940.36) %, 3 2o XF = 5 W2 v TR (2 AE A 1 00 A6 T A5
th L FE G E N ] 40 min AR 35 °C A I Hode ol v g
KAE K (2.8440.15) g/ g, F K M e KAE K (2.7840.09) g/g.
R 7 ) O O o A v SR R R — R SR ik S T
TRV 2 0 32 BR300 48 B0 b 4 7 8 P U b ) 4k

3 MEEKREEFERTESH

Table 3 Analysis of variance for the fitted regression model
VEE3) F-J7 #l R ¥yor F {4 Pr>F B
8] 0.570 14 0.040 99.230 <<0.000 1 * %
A 0.015 1 0.015 36.480 <20.000 1 * %
B 0.028 1 0.028 68.210 <20.000 1 * %
C 0.012 1 0.012 29.880 <20.000 1 * ¥
D 6.85E—03 1 6.85E—03 16.790 0.001 1 * %
AB 3.00E—03 1 3.00E—03 7.360 0.016 8 *
AC 0.012 1 0.012 29.770 <20.000 1 * %
AD 2.15E—03 1 2.15E—03 5.260 0.037 8 *
BC 1.74E—05 1 1.74E—05 0.043 0.839 2
BD 4.87E—03 1 4.87TE—03 11.930 0.003 9 * %
CD 1.78E—04 1 1.78E—04 0.440 0.519 4
A? 0.190 1 0.190 454.590 <20.000 1 * %
B? 0.150 1 0.150 377.260 <20.000 1 * %
C? 0.220 1 0.220 549.040 <20.000 1 % %
D? 0.190 1 0.190 466.030 <20.000 1 * %
""" %%  571E—03 14  4.08E—04
LI 4.69E—03 10 4.69E—04 1.840 0.292 8
iR % 1.02E—03 4 2.55E—04
pavil] 0.570 28

T x FARERMBF(P<0.01); *» FREHFBFP<0.05),
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