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Technology Optimization of Green Mustard Production Based on Product Flavor and Color

DING Shao-dong' , DING Zhan-sheng’, LIU Hui’, FAN Liu-ping’” et al (1. State Key Laboratory of Food Science and Technology,
Wuxi, Jiangsu 224141; 2. College of Food, Jiangnan University, Wuxi, Jiangsu 214122)

Abstract
od] With horseradish as the raw materials, effects of reaction temperature, time and pH on the allylisothiocyanate content and color were in-
vestigated. Based on the single factor test, three-factor and three-level orthogonal experiments were used to optimize the processing technology
of green mustard. [ Result] The processing technology for green mustard was as follows: pH 3.5, reaction temperature 30 °C and reaction time
2 h. Under this condition, green mustard products had relatively good color and flavor. [ Conclusion] This research provides references for the

[ Objective ] To research the effects of green mustard with satisfied flavor and color on the abundance of flavoring market. [ Meth-
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deep processing and utilization of horseradish.
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Fig.1 Production process of green mustard
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Table 1 The product recipe %
s whn s iy womL
. Adding . Adding
Raw material Raw material

percentage percentage
B K Horseradish 20.0 111 LB Sorbitol 3.0
Z%1E 7K Distilled water 65.0 A HIEh Edible salt 3.0
TE¥)iH Vegetable oil 4.0 7 JiE Xanthan gum 0.5
TEARIM Mustard oil 4.0 AR B R H b s 0.3

Glyceryl monostearate

TEERR Citric acid 0.1 {4 % Pigment —
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Table 2 Design of the factors and levels of orthogonal test

K2 Factor

x LRI (A) Kl (B) WH(C)
Reaction temperature // C Reaction time // h
30 2 3.5
2 40 3 4.0
3 50 4 4.5
1.2.5  Sp#frdiik. S mUmRAR PN TR B4 00 A e BB R 7 V5

HIRBE R LT

2 HBRESN

2.1 RHEBEXNEFHRRRMEFNZIE %3 LA
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5 40 CHPAEIE/ME - 9. 12, % & HRE T , o (555
SRR, R AR IR . IR 30 ~50 T, 57
R S U TR TR L8 A RN O, 2 i UL i T 50 °C
I, SR SRR AR TR 114 25 ek 25 R I, 70 °C IR S SRR T
P O 0. 11% o

#3  RHREN B RS RS FENT0HN

Table 3 Effects of reaction temperature on the allylisothiocyanate and

color of green mustard

i , ] L, SRR
Temperature // °C Allylisothiocyanate // %
30 71.31 -8.57 26.83 0.20

40 71.00 -9.12 27.57 0.18

50 70. 86 -7.93 27.14 0.19

60 70.26 -7.16 27.13 0.13

70 68.38 -6.36 25.30 0.11
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Table 4 Effects of reaction time on the allylisothiocyanate and color of

green mustard

i B ] , SRR
Time //h Allylisothiocyanate // %
1 68. 80 -6.14 26.49 0.16

2 68.30 -5.68 25.28 0.19

3 68.19 -5.06 26.04 0.20

4 67.57 -5.96 27.48 0.18

5 67.38 -5.64 25.74 0.17

2.3 R pH X EFRMKM BFHRIE £S5 & pH X
FATHU” RIS bR , W] LR PR U pH g
FIN, L a b AE3BA B E R (P >0.05) , 25 pH 4.0
i, a {HfR/NA ~8.72, 4 pH 2y 3.5 I, B i AR T B 55
R, I8 # 0.26% , 24 pH 3.5 ~5.5 i}, % pH I T+,
S TR PR R 0 T T R

x5 pHMEIFHKIEFHFIT
Table 5 Effects of pH on the flavor and color of green mustard

EL 725 A5 A kR b
pH L @ b Au;ﬁsﬁjtiﬁgi@q/ﬂ/%
3.5 67.73  -8.56  26.99 0.26
4.0 67.33  -8.72  26.87 0.19
4.5 67.23  -8.56  26.74 0.19
5.0 66.14  -8.38  26.62 0.15
5.5 66.52  -8.57  26.45 0.16
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Table 6 Result analysis of orthogonal test of green mustard

[K1 2% Factor L 7 A s
Mg RENRE  RHIT i E(y)
Test No. Reaction Rezflction pH  Allylisothio-  a value
temperature time cyanate //%
< h .
1 30 2 3.5 0.46 -6.67
2 30 3 4.0 0.20 -6.22
3 30 4 4.5 0.21 -7.61
4 40 2 4.0 0.19 -5.81
5 40 3 4.5 0.20 -6.51
6 40 4 3.5 0.30 -6.13
7 50 2 4.5 0.18 -6.72
8 50 3 3.5 0.17 -6.67
9 50 4 4.0 0.23 -5.98
k(x), 0.29 0.28 0.34
k(x), 0.23 0.23  0.21
k(x), 0.23 0.25 0.20
R(x) 0. 06 0. 05 0.14
kCy), -6.83 -6.40 -6.49
k(y), -6.15 -6.47 -6.00
k(y)s -6.46 -6.57 -6.95
R(y) 0.68 0.17 0.95
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Note: a, ,b, is whole year; a,, b, is summer.
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Fig.5 EOF decomposition of first mode (a) and its time series (b) of average temperature in Tibet region during 1960 —2001
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Fig.6 The change of temperature and altitude in Tibet region
during 1960 —2001
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