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Effect of L-cysteine Treatment on Zein Extraction
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Abstract: Based on one-factor-at-a-time experiments, process optimization for zein extraction using L-cysteine treatment
followed by ultrasonic-assisted extraction was performed using an orthogonal array design. Zein extraction yield was investi-
gated with respect to L-cysteine amount, ratio of liquid to material, ultrasonic treatment time, temperature and pH. The optimal
process conditions for zein extraction were achieved as follows: L-cysteine amount 0.65%, ratio of liquid to material 7:1, ultrasonic
treatment time 1.5 h, temperature 40 °C, and pH 5.0. Under these conditions, the yield and purity of zein were 89.06% and
92.51%, respectively.
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Fig.1 Effect of L-cysteine amount on zein extraction
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Fig.2 Effect of ratio of liquid to material on zein extraction

M 2 AT, BEAE ORI K, ROK R A
(HE IR S8 I 5 T B DR A s 750 P 6 1 488 B AR T 2
PRI, 38 T BRI E S L- PR R
Peful, MTfIHE S T A ARy HOEE, N T R
PR, BlREARICRE . AR,
BRI IR RO R R E, K L- PR S & e
1R N A RE AR T PR BRI 02 90k i

» oI R R R RR R TR B, RIS BRAIG L - PR
P2, I HLIE R K BB R, 5 FOKEE
HAMRDE N, Z25%I8, Mol h7:1.
213 R I R RO B R B IOR 1) 5

L- e & 0.65% . ¥ 40°C. WREHE N
7:1. pH5.0 &M T, SRIAS R B ) R AT 768 75 i H i o

90

& 4
M o
T g0 | ‘
18
j 75 b
mb L o
< ¥
Hq 7 O 1 1 1
0.5 1.0 15 2.0 2.5
B PR /h

B3 EER N X KRB E AR E KM

Fig.3 Effect of ultrasonic treatment time on zein extraction
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Fig.4 Effect of temperature on zein extraction
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Fig.5 Effect of pH on zein extraction
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Table 1 Coded values and corresponding actual values of optimization
parameters used in Ls(3*) orthogonal array design

KF AL-EREARE% Bktb(mL/g) CHFaf/h DR PRI C

1 0.55 5:1 1.5 35
2 0.60 6:1 2.0 40
3 0.65 7:1 2.5 45

R2 BETEER LG)EXRRRITRER

Table 2 Ls(3:) orthogonal array design and experimental results

G5 A B C D TORBEA SRR 1%
1 1 1 1 1 81.03
2 1 2 2 2 77.71
3 1 3 3 3 68.98
4 2 1 2 3 65.97
5 2 2 3 1 82.37
6 2 3 1 2 88.69
7 3 1 3 2 89.66
8 3 2 2 3 80.81
9 3 3 1 1 85.35
ke 75.907 78.887 83.510 82.917
ke 79.010 80.297 76.343 85.353
ke 85.273 81.007 80.337 71.920
R 9.366 2.120 7.167 13.433

F3 LBYEXRRBETEMMTHR

Table 3 Analysis of variance for orthogonal array design experimental

results
P L Fi Ferfll  WHM
A 136.594 2 19.55000 19.000 *
B 6.987 2 1.000 19.000
C 77.378 2 11.075 19.000
D 307.3182 2 43.984 19.000 *
R 6.99 2

HEK 2. 34, L-FHEBHE. wrth. &
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Table 4 Comparison of zein extraction with and without L-cysteine

treatment
7D RGN L- 2B iR I L- 2R
TR BE PR ECE 1% 81.36 89.06
gt % 75.08 92.51
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