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Optimization of isothiocyanate extraction from mustard seed

GUO Shiyin, PENG Yujia, ZHANG Jiacheng

(College of Food Science and Technology, Hunan Agricultural University, Changsha 410128, China)

Abstract: The mustard seeds were used as material and extraction rate of isothiocyanate was taken as the reference
index. Three single factor experiments, ultrasonic temperature(40, 50, 60, 70, 80 °C), ultrasonic time(20, 30, 40, 50, 60
min) and ethanol volume fraction(65%, 75%, 85%, 95%, 100%) , were designed to extract the effective components of
mustard seed. And then the response surface analysis was carried out on the basis of single factor tests to explore the
best extraction process of effective components of mustard seed. The results showed that the extraction rate of
isothiocyanate was highest (2.199%) while 70% volume fraction of ethanol was used as extraction solvent in ultrasonic
extraction, with 50 ‘Cultrasonic temperature and 40 min ultrasonic time.
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Table 1 The regression equation factors level table

(A)C (B)/min (©)/%
1 40 30 65
2 50 40 75
3 60 50 85

1.3 HFESHSLE

Excel 2003 SPSS 17.0

2 HRE5HH
21 BERRELER
40 50 60 70 80°C

11193 12026 11845 10524 1.0257
50 C
20 30 40 50 60min

07993 0.8348 1.0833 09017 0.797

40 min

65% 75% 85% 95% 100%
12150 12683 11908 1.1864 1.1481

Y=2.17-0.27A+0.025B-0.061C+0.008 8AB+0.115AC—
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Table 3 Response surface test results

I'C /min 1% 1%
1 50 50 85 1.5859
2 40 50 75 1.7110
3 50 40 75 22247
4 60 40 65 1.1143
5 40 30 75 1.6913
6 60 50 75 11015
7 50 40 75 2.0594
8 50 40 75 2.1437
9 50 30 65 2.0929
10 50 30 85 1.690 5
11 50 50 65 1.965 6
12 60 40 85 1.158 5
13 40 40 65 1.7939
14 40 40 85 1.3825
15 50 40 75 2.1159
16 50 40 75 2.1383
17 60 30 75 1.046 7

x4 AESWER

Table 4 Analysis of variance results

F
2.67 9 0.30 33.09 <0.000 1
A 0.58 1 058 64.86 <0.000 1
B 0.003097 1 0003097 035 05753
C 0.17 1 017 1840  0.0036
AB 0.000308 1 0.000308 0.034 08583
AC 0.052 1 0.052 578  0.0471
BC 0000129 1 0.000129 0.014  0.9080
A2 1.57 1 157 174.66  <0.000 1
B? 0.081 1 0081 9.02 0.0198
c? 0.11 1 o011 12.62  0.0093
0.063 7 0.008973
0.049 3 0.016 456  0.0883
0.014 4 0.003551
2.73 16
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