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Abstract: The influence factors of different microwave power, tem-
perature and time, water bath time, and packed weight in pickled
mustard were investigated based on single factor test with the hard-
ness, color variation as comprehensive scores. Regression equation
was established to figure out the optimal solution. The Result
showed that optimum sterilization conditions were figured out as fol-
lows. 100 g packed pickled mustard were processed by microwave for
3 min at 71 ‘C with power 1 080 W, combined with water bathing for
1 min. The technology of microwave assisted water bath sterilization
could be applied in pickled mustard sterilization. This process could
make the pickled mustard with better quality than the traditional
sterilization process.

Keywords: microwave; water bath; sterilization; pickled mustard;

hardness; quality
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1.3.2 A5t
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O AL B B R 1,2,3.5,7,9 min, 58 AL B S MR
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(4) ZE4% 5 X K PR I 20 E RO TR 1 080 W1
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(5) 7K A B ] 6 2T A6 SR 11 5% W) E 380 Bl 30 g i
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Table 1  Criteria for sensory quality evaluation of pickle

mustard tubers
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Table 2 Effects of different microwawe time on pickle

microorganism quantity

{40 39 Kb B A ) / min 1 2 3 5 7 9
MAE/ (CFU - g7 —  —
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Table 3 Effects of different microwave temperature

on pickle microorganism quantity

LI b BRIR E /°C 60 70 80 90 100
WEMIB/(CFU « g 1) 546 269 185 112 0

R4 WELBHERMEZREDRENZ N
Table 4 Effects of different microwave power on pickle

microorganism quantity

T b H Ly R /W 360 720 10801 4441 800
WOEWE/(CFU« g 1)  — 280 113 33 5

RO REEMBEIMEVHENTW

Table 5 Effects of different packaging weight on pickle
microorganism quantity
At/ g 30 60 90 120

WAEYE/ (CFU « g 1) 112 274 467 744

R6 KinmENERREDHENE W
Table 6 Effects of different water bath time on pickle

microorganism quantity

IRV ] /s 30 60 120 180 240 300
W%/ (CFU » g1y 297 193 106 41 22 3
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Figure 1  Effects of different microwave time to pickled

mustard tuber’s quality
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Figure 2 Effects of different microwave temperature to

pickled mustard tuber’s quality
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Effects of different microwave power to pickled

Figure 3

mustard tuber’s quality
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b g
Hardness/g

Sensory evaluation

30 60 90 120
Weight/g

SRR R R A W 2% 5 (P<0.05)
A4 EEEIHEXDRG YA
Figure 4 Effects of different packaging weight to pickled

mustard tuber’s quality
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Figure 5 Effects of different water bath time to pickled

mustard tuber’s quality
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Table 8 Experiment design and results for response

surface analysis

PN

#£ 7 Central-Composite i3 i1& T EZ K E R H
Table 7 Independent variables and levels used in
Central-Composite design
Wz AR Baks  CRUMR  DAKRE  E 34
/W [A] /min E/C [&] /min B/g
—1 720 3 60 1.0 60
0 1 080 5 70 1.5 90
1 1 440 7 80 2.0 120

2.2 MEEERSH

MESR M P25 A R 25 3 0L 36 8. LAY fE Jy mi 1 {F SR
JH Design-Expert(version8.0.6) # {4 , £ F Central-Composite
AT R o7 TR BT X a3 B A R AT IR0 A 43 O S B
B85 ALB.C.D.E XL Y B9 =k 2 5 1l 15

T

Y =19.77—8.69A —7.47B — 2.08C +1.35D — 1.02E —
0.87AB —1.36AC + 0.88AD — 0.4AE —1.16 BC — 0.79BD —
0.14BE 4-0.65CD +0.082CE +0.62DE —4.13A* —2.34 B* —
3.25C* —2.51 D* —0.23 E*, (2

G5 A B C D E Y L5
1 0 0 0 0 22.8
2 —1 —1 —1 1 —1 16.7
3 1 1 1 1 1 —15.5
4 1 —1 —1 1 —1 10.9
5 1 1 —1 1 1 —8.5
6 0 0 0 0 2.378 23.8
7 —1 —1 1 1 1 26.3
8 0 0 0 0 —2.378 23.9
9 1 —1 1 1 1 —1.2

10 0 0 0 2.378 0 17.1

11 —1 —1 —1 —1 —1 20.3

12 0 0 0 0 0 22.6

13 —1 1 1 1 1 8.5

14 1 —1 —1 —1 1 —0.9

15 —1 1 —1 1 —1 2.2

16 1 —1 —1 —1 —1 6.5

17 0 —2.38 0 0 0 30.2

18 0 0 0 0 0 23.1

19 0 2.38 0 0 0 —6.4

20 0 0 0 0 0 26.2

21 —1 1 —1 —1 1 8.2

22 1 1 —1 1 —1 —1.2

23 —1 1 1 —1 1 —1.0

24 1 —1 —1 1 1 13.3

25 —1 1 —1 1 1 4.3

26 —1 —1 1 —1 1 14.4

27 —1 —1 —1 —1 1 18.7

28 0 0 0 0 0 20.7

29 —1 —1 1 1 —1 22.4

30 —1 1 1 —1 —1 7.4

31 1 1 1 1 —1 —11.9

32 —1 —1 1 —1 —1 20.6

33 1 1 1 —1 —1 —16.8

34 0 0 2.378 0 0 —4.0

35 1 1 —1 —1 1 —11.2

36 0 0 0 0 0 18.5

37 —2.38 0 0 0 0 29.1

38 1 1 —1 —1 —1 —6.5

39 0 0 0 0 0 22.9

40 0 0 0 0 0 23.0

41 1 —1 1 —1 —1 4.7

42 0 0 —2.378 0 0 17.5

43 —1 —1 —1 1 1 17.4

44 —1 1 1 1 —1 7.2

45 —1 1 —1 —1 —1 15.7

46 0 0 0 —2.378 0 4.8

47 1 —1 1 —1 1 4.4

48 2 0 0 0 0 —15.9

49 1 1 1 —1 1 —12.9

50 1 —1 1 1 —1 10.2
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Table 9 ANOVA of response surface model

ok 15, SFHA B ¥or F {8 P {8
iR 7 299.45 20 364.97 9.39 <<0.000 1
A 3102.31 1 3102.31  79.81 <20.000 1
B 2 419.22 1 2419.22  62.24 <£0.000 1
C 187.07 1 187.07 4.81 0.04
D 78.91 1 78.91 2.03 0.16
E 45.27 1 45.27 1.16 0.29
AB 24.27 1 24.27 0.62 0.44
AC 59.15 1 59.15 1.52 0.23
AD 24.84 1 24.84 0.64 0.43
AE 5.15 1 5.15 0.13 0.72
BC 42.90 1 42.90 1.10 0.30
BD 19.74 1 19.74 0.51 0.48
BE 0.61 1 0.61 0.02 0.90
CD 13.38 1 13.38 0.34 0.56
CE 0.22 1 0.22 0.01 0.94
DE 12.44 1 12.44 0.32 0.58
A? 737.40 1 737.40 18.97 0.00
B? 306.58 1 306.58 7.89 0.01
C? 588.99 1 588.99  15.15 0.00
D2 352.16 1 352.16 9.06 0.01
E? 2.95 1 2.95 0.08 0.78
CmE 1120200 29 887
E e 995.90 22 45.27 2.41 0.17
afiii % 131.30 7 18.76

Bt 8 426.64 49

T % FRLE P<0.05 KF LB, » » £RTE P<L0.01 KF L
BE.
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Table 10  Experimental validation of optimal food additive
levels for simultaneous addition
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2 5 i g / F(AE) LEA T
I S R E (CFU« g 1) AT

T 46 1493.43 9.30 453.6 27.52
SR 1.362.00 10.03 342.0 27.10
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