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Fig.1 Processing technology flow chart
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Table 1 Factors and levels table of Lo(3*)
"% 05(A )/min L BB AT (B)/mg-mL? A LA (C)/mg- mL! AFABR (D)/mg-mL™!
1 7 0.00 0.00 0.00
KF 2 5 0.15 0.15 1.00
3 3 0.30 0.30 2.00

e 1)AEARR R PA/PE,JEJE 0.014 mm; 2)37 CIERE, 1 JEM 1%,
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Table 2 Results of orthogonal test and range analysis
; . I #4 40 T
0, LAE AEEs SRR RAJZR/ BR®/ BE ¥ E e
o B 2/ staNg
(A4)  A(B) () (D) g (100g)" gkg' (LAE) (b 1h) Eo
mg-kg"!  (CFU-g")

1 7 0.00 0.00 0.00 0.105 1.26 50.31 14.07 4.48 8.00 14.0
2 7 0.15 0.15 1.00 0.152 2.34 37.11 15.94 3.45 8.00 13.5
3 7 0.30 0.30 2.00 0.244 2.7 414 18.39 3.45 8.00 15.5
4 5 0.00 0.15 2.00 0.261 3.78 48.44 13.94 4.14 8.30 14.5
5 5 0.15 0.30 0.00 0.192 1.98 51.63 14.26 4.83 7.70 16.5
6 5 0.30 0.00 1.00 0.170 3.42 445 16.79 4.14 8.65 12.5
7 3 0.00 0.30 1.00 0.301 5.58 50.17 17.59 7.24 8.18 17.0
8 3 0.15 0.00 2.00 0.142 9.18 41.02 15.58 4.83 8.70 13.5
9 3 0.30 0.15 0.00 0.140 7.38 53.09  22.29 5.52 8.30 16.0
CK - - - - 0.237 7.74 39.07 16.36 4.83 8.40 14.5
ky 0.17 0.222 0.139 0.146 HREAAER LS ENEIZATAC
ks 0.21 0.162 0.184 0.208
ks 0.19 0.185 0.246 0.216

A 0.04 0.060 0.107 0.070

ks 2.10 3.54 4.62 3.54 BB RN TR T A A

k, 3.06 4.50 4.50 3.78

ks 7.38 4.50 3.42 5.22

mE 5.28 0.96 1.20 1.68

ky 42.94 49.46 45.28 51.68 BB R G AN ERATAD

k» 48.19 43.25 46.21 43.93

ks 48.09 46.33 47.73 43.62

mE 5.25 6.21 245 8.06

ky 16.13 15.20 15.48 16.87 HRREXFERENEIZNTAB

ky 15.00 15.26 17.39 16.77

ks 18.49 19.16 16.75 15.97

M E 3.49 3.96 1.91 0.90

k 3.79 5.29 4.48 4.94 B BRI S ETHEIZATAHA

ks 4.37 4.37 4.37 4.94

ks 5.86 4.37 5.17 4.14

mE 1.96 0.92 0.80 0.80

k 8.00 8.16 8.45 8.00 W mA LK EZRTHC

ks 8.22 8.13 8.2 8.22

ks 8.39 8.32 7.96 8.39

R E 0.39 0.19 0.49 0.39

T CK X 4l
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Table 3 Relationships between processing factors and total bacterial count, nitrite content of mustard

. FEREA KT LK
R HA _ .
s EACRES *EEE FRH) B & r P
A7 #¥ .
(REZH)  (FRH R
i R 9y =7.57+0.822,-2.73x,+0.05x,43.69x5; £ F .y AH  EmAE AR4EF 0997 0.0002
FmE B x, AL AT A T xy h B R AN S (0.409) (-0.729)
T, WBREF s ARABZRAEE
EHBEEELST 9 y=6.29-0.73%,-5.33x,-0.26x,+0.24x5; H P,y K 0, 432 B84 0945 0.0322
R R LA F x A Oy IR jx, AL FLER 47 (0.491) (-0.937)

BBy ARBREF 0y ABRE DA

ARG N PR 5 0 T 5 240 T ERORT T i 1R
R BB R HLEH] M LU AR 50 HT - £ S0 6 R 9 52 T
I BB E A E AR e R (R 4) MEH
FBGER-1.093 (46563 Fe k), i He 3l i s EE S A
X A0 B RO A R W I IR AR (FEF &R K
0.525), Sfdi £ 0 6 R B % I S8 4 B S B 25 A
ERIFERR, BAZEMAHCREUN T SRS
5 AN S B A O R B RS A XY
S 20 AR ERY AR R B e AR T R
FR M, Ry 0.742, 11 H: 38 3o £5 VA3t B2 44 6T 40 T B 2
7 A B ) 32 1) VR (=0.773) B K, B A 3 A
R B IT S A B A 25 A VR T ER OE T AR R R

], BAT =22 1) B AF 26 22 802 X A /DN o TR A 1 %)
IR BB GEERBCR R R, BT EmRE
T JT R A A R B P e R OB e R OEfH
(0.409), H 5 20 1 S 8] A A 5C R 8 r (v,
X wman) =0.9817,P=0.0005) ik F|H & F K-,
AT D0, TR B R 5 T A0 AR e R R
A GE A P B e R AU, HR U (E -
0.729, I 5 40 B 8 B0 18] 0 D A 26 R B (v,
X wusn)]=-09864 (P<0.01) i5F|H %K
- H I RS R AN RO A g B A R
F, B I A G R A B 0N X A P A
AR I a4 VR
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Table 4 Path analysis of non-thermal processing factors on total bacterial count in mustard

LR ) 4 4E A 1) 24 ) A& 4
- EE- ¥4 } o — -
3 A Z A — L BERAT & RARM — B — R E R
WL AL 88 4 0.209 0.326 -0.117 -0.000 0.068 -0.185
& I BRLBR 4R -0.653 -1.093 0.440 0.000 -0.085 0.525
BB 0.687 0.436 0.251 0.051 0.213 -0.013
BALSR -0.120 0.742 -0.862 -0.081 -0.773 -0.008

T PR R A B2 (0.409)> 5B AR A9 (0.233) > 1L AL R £11 (0.030) > 2 B A5 L (-0.729) .
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Qb B S 5 A R R A Y R K, B

IEAH 0.491, Jf-5 A R £k 7 15t 22 [a] 4 fi A OC
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I BRI, O b 3R A I S M A R 46 7 1 (R )
(P PR 2R 5 VR 7 6 I Y R k7 1 Y D AR
Bom e/ o 5 -0.937 8 5 IR h & & 2
I 1) O #H DG R B[ r (v, X wman ]= - 0.6658 (P>
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Table 5 Path analysis of non—thermal processing factors on nitrite content in mustard

# 424 i 4 4 4 AE D £ S
BT R Y _ - —
F¥S BHZA o0 AT AR —RBR oREDA
0, 472 ~0.766 ~1.075 0.309 -0.000 0.515 0.206
WL AL R 47 -0.339 -0.592 0.253 -0.000 -0.094 0.347
hsid 0.481 —-0.600 1.081 0.921 -0.092 0.251
BE b 1A 0.291 0.540 -0.249 0.410 -0.380 -0.280

T PR A 05 A BRI R] (0.491)> N AL R BT (0.051)>FR 32 b 18 (0.023)> 812 (-0.937)
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#-0.356) , B E IS AN T L EHNEEER
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BRI LA AR R AR (B
FH-0.304), Hfli O; MBI IFE L EH LS
FAHEP 5 — e AT 2Z 18] i AH 56 R 800 -0.557
EAERENE, AR XT38 L AWM EHAEH
FHCH 0.694 T Ho i ik (490 ) T W6 v o il o 5 7
) BIEA RN IT I LA AR B 1) 42 £ R
FH-0.422, M L AL TR B0 55 0T 3 L E =2 W] /4 46
REBI/N, BT LRI LR E &
Bode /N, HoW(E-0.267, 3 5 L {8 22 8] 9 f AH 56
2R r(y, X name) =0.9190,P = 0.0098 ] it 1| #
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x6 FEAMIEENBRX=E(LE)HNBEESN

Table 6 Path analysis of non—thermal processing factors on the brightness (L value) of mustard

HEER 18] 4= 4F ) BEX NS
BT FEEE-¥ 3 - -
EE e AHZ Ao —0, 222 L ABRA R BRAEET DALLSR
O, & 22 -0.557 -0.282 -0.275 0.000 0.029 -0.304
WL B B4R 47 0.157 0.694 -0.537 —-0.000 -0.115 -0.422
EB®RAE -0.434 -0.698 0.264 0.012 0.115 0.138
AABR 0.456 0.824 -0.368 0.104 -0.356 -0.117
TE U5 Z B 05 4D (0.235) > B A A (0.119)> 41 H51(0.073)> 1L BLFR 41 (-0.267) ,
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Path Analysis of Effects of Non—thermal Processing Factors on Storage Quality
of Pickled Mustard

Li Gongguo', He Litao', Sun Zhidong™
("Zhejiang Wanli University, Ningbo 315100, Zhejiang
*Ningbo Academy of Agricultural Sciences, Ningbo 315040, Zhejiang)

Abstract In order to explore a high quality and safe preservation method of pickled mustard, the effects of ozone ster-
ilization, potassium sorbate, sodium pyrosulfite and citric acid on the preservation quality of pickled mustard were studied
by orthogonal test with four factors and three levels. The results showed that the total acid content was the decisive factor
affecting the total bacterial count of mustard after one week of destructive storage at 37 °C, and the content of amino ni-
trogen, which reflected the degradation degree of mustard, was the limiting factor affecting the fluctuation of the total
bacterial count, mainly through the inhibition of mustard degradation by sodium pyrosulfite, which had a large indirect
negative effect on the total bacterial count; O; treatment was the decision factor to promote the decrease of nitrite con-
tent. After 2 weeks of storage, potassium sorbate was the limiting factor affecting the discoloration of mustard, and it had
produced a great indirect negative effect on the L value of mustard, mainly through inhibiting the pigment decomposition
of mustard by bacteriostasis. There was a significant positive correlation between the yellow degree of mustard and the to-
tal number of bacteria (r =0.858, P=0.003) and nitrite content (r=0.851, P=0.004), which could be used as an eval-
uation index of appearance quality. The optimal process combination was 0.8 mg/L. O; treatment for 3 min, sodium pyro-
sulfite content of 0.30 mg/mL, citric acid content of 1.00 mg/mL.

Keywords pickled mustard; non thermal processing; total number of bacteria; nitrite; path analysis



