%33 %5 11
2017411 H

00D & MACHINERY

Vol.33,No.11
Nov.2017

DOI:10.13652/j.issn.1003 —5788.2017.11.016

BERFEAIEPTIHRESSTHLIES

Changes and control optimizationof the nitrite content in

Toona sinensis in the pickling process

AEE R

LIU Jun-lei'
(LR R F M 54 TR2EBE RS 7%

(1. College of Food and Bioengineering , Henan University of Science and Technology, Luoyang ,

REN Guang-yue'’
471023;2. BN L 5% 2 E KL WBCF RGP0 % H

gos

DUAN Xu'*

KR

ZHANG Le-dao’
471023)
Henan 471023, China ;

2. National Experimental Teaching Demonstrationcenter of Food Processing and Security, Luoyang, Henan 471023, China)

FE AT LT NaCl 3 B BAT &4 3 e #) F T A0 B
SXRMEG Y oa, BRI T R0 Ve R 8. £
T AR A S BT R, AR A, EREAN R
M A #AT Zn(Ac), 5 EDTA-2Na RA R IZ R AR TR KB
&5 e TR 4 T AH AR 2 49 4 F s NaCl 3 B A4 & . S 75 3 JL AL
W, A e T2 A R B AR B 5 M R K, TR B 2 A R
R eTH . HEFENRK, £ VeilmE A 0.47%  # &
R mEH 034N E TR mEH LTSN EST 44
Hwy TR B M A F RAK A 3.74 mg/kg, H AL A E &
Bz,

KR A AR M) AN B 2 B B TR
Abstract: The effects of different pretreatments, NaCl concentration
and pickling temperature on nitrite formation in the traditional pick-
ling process of Toona sinensis were studied. Moreover, the change
rules of the content of nitrite in the pickling process after adding V¢,
glucose and ginger respectively were also discussed, and the control
conditions were optimized. The results showed that blanching materi-
als with Zn(Ac); and EDTA-2Na mixture could greatly reduce the
content of nitrite in the product; the higher the NaCl concentration,
the later the peak of nitrite occurred and the higher the concentration
and the peak value of nitrite; the lower the pickling temperature
was, the slower the nitrite produced, the higher the content was and
the longer the peak duration was. When added 0.47%; V¢, 0.34%

glucose and 1.75% ginger, the nitrite content in the conditions was
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3.74 mg/kg. The products could be accepted by consumers.

Keywords: Toona sinensis; pickle; nitrite; control; fuzzy mathe-

matics evaluation
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WIREEZ 60 sV /AR 2E A 200 g, A 10% NaCl, i F 4%
PeE NaCl 2B R HH B2 U ER RS R )G IR L H
W8 5 20 °C Tl o 2 30 D00 5 S0 A 2 . 5

(2) NaCl ¥ B 15w - G 3 R A AL BRI & 4R 28 5
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Figure 1 Standard curve of nitrite
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Figure 2 Effects of different pretreatment on

content of nitrite
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Figure 3 Effects of NaCl concentrations on

content of nitrite
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Figure 4 Effects of temperatures on content of nitrite

PR AR B 200 PR k% o . RWAIRLBE L 38 DR TR I 8 RE
IR T B TR kPR T B 5 e 7L R R I8 AR DA R AT L T
THTF R 0 R oA R 3 I A ) T Bh A2 B A . O R R
IV J256 A St B2 o 0 2P I 2 fit o 60 0 8 I e 5 Do A1 . L TEE
BT AT LR P AR 32 30 00 e R R L i TR A R
TR 35 20 52 B AF A D Ao AR A 7R R AT L 3 b A IRk 2218
AR AT R A R B R — = B R AT 7E — 5 1) [A] 35 3
R, TR AIRTR I SR W PR T R . S
PRAED T B T A5 I AR L

2.5 AEFERFI IR B A B LR

2.5.1  VeBsmatxh Wy s S rysg g K5 A, i
Hlf R R A RS Vel C R B Y. 5 6 RufilE
T R & 7 2 s B (L P o BB 5 8 (70 mg/kg) s Ve s i &
7 0.48% B e fH Fe fIK (39 mg/kg) . L Xf BRI 2> T 44.29%,
5516 RHF X B A BR #h & i 24 10 mg/kg, IR 0.48%, Ve
I A AR R 7 i R 4.3 mg/kg, WX BRIEAR T 57 %, W HIE
Ve BRI H SR RS TR, XEHT Ve
BRI R VER AR R R TR R AR A AL 0
B AR TS S M B el H . H RGeS
RS ER R S N AW PR R FRAR & . MEB 6 R “IE Y
U7 2 S5 I il 2 S AT 2 B, SV R R A e VR g, It
LG5 22 A A B 5T 4508 ML 3 15 7 A N S 5 R R A
MO 2 VAL BUBE TS CIRTE IR R B Ve Ak Y Y 1R S0 Ve

801

—=—0.00%
——0.12%
——0.24%,
——0.36%
—+—0.48%

401

i
Nitrite/(mg * kg™)

20+

0 4 8 12 16 20 24 28
it ol B [
Pickled time/d

5 Vi AR 4 E 6

Figure 5 Effects of V¢ on content of nitrite
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Figure 6 Effects of glucose on content of nitrite
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Figure 7 Effects of ginger juice on content of nitrite
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MR 5 PR 3R 3030 4 A7 45 L 1w e TR a3 TR R K I
# 1L E R IE 2,

% 1 DBox-BehnkeniXIiZitE & 5K F

Table 1 The factors and levels of Box-Behnken design

i K- Xy Ve/% X W HHE/ Xs £t/ %
—1 0.24 0.2 1.0
0 0.36 0.3 1.5
1 0.48 0.4 2.0

%2 BoxBehnken I8t 542

Table 2 Box-Behnken experimental design and results

Y WA R AR A

s X, Xz
(mg + kg™ 1)
1 0 0 0 4.31
2 0 1 1 1.12
3 1 0 —1 4.43
4 —1 0 —1 5.83
5 1 —1 0 4.62
6 0 1 —1 5.32
7 —1 1 0 4.88
8 0 0 0 4.26
9 0 0 0 4.23
10 —1 0 1 4.84
11 0 0 0 4.23
12 0 —1 —1 5.55
13 0 —1 1 5.25
14 —1 —1 0 6.05
15 1 1 0 4.05
16 1 0 1 4.08
17 0 0 0 4.21

2.6.1 S fif AR h & & Y W L
8.05b X35 2 rpr (¥ Hh 4l 2k
B A 4 100 )9 7

Y=4.28—0.61X, —0.39X, —0.41X, +0.15X, X, +
0.053X,X3—0.23X,X;+0.12X5 +0.49X{+0.28X%, (D)

25 T[] U5 R B 0 L PR I A R LR 3,

M 3 A, AR 58 e )T A R P<C0.000 1, [ U9 &R %K
R?*=0.986 2. R%,; =0.979 5, i B % 4% & i 2, H RE R B¢
97.95 %6 i i i 16 14 A5 Ak s 2 LI P=0.239 1>>0.05, AU
B U0 2R T T A S PR R LA R AT IR R 25
—W X, Xo Xy PR IXE VXS RL R A HIX, X P <
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Table 3 Anova table of nitrite content
JERI B 1 HEE ¥o7 F & P1{H 5 E KT
8] 7.330 9 0.810 85.94 <0.000 1 ¢=0.01
X, 2.940 1 2.940 310.46 <0.000 1  «=0.01
X, 1.200 1 1.200 126.84 <0.000 1 ¢=0.01
Xs 1.340 1 1.340 141.13 <0.000 1  ¢=0.01
X X 0.090 1 0.090 9.50 0.0177  «=0.05
X X; 0.011 1 0.011 1.16 0.316 4 FNTE
X, Xs 0.200 1 0.200 21.38 0.002 4  «=0.01
Xt 0.062 1 0.062 6.59 0.037 2 «=0.05
X3 1.030 1 1.030 108.60 <0.0001  «=0.01
X3 0.330 1 0.330 35.29 0.000 6  «=0.01
CmE 0066 7 9amiE—o03
He 4B TH 0.041 3 0.014 2.13 0.2391 A=
ali iR % 0.026 4 6.380E—003
SR 7.390 16

T R?=0.986 2;R2%;=0.979 5,

0.001, BEH Ve A5 0 22 71 DL B B vE 5 22 7F i 32 AR H
X SV A T 2 T R B R s R XE S R X X iy P
0.05 , 156 BH X Sl 2 6 52 Wil S8 255, 7 4% 900) MG fird TR R 52 i)
AN AT B A5 B R R B Ve R A B L 22T
0 5 A 1 A o 1] 0 R g
Y=4.28—0.61X, —0.39X, —0.41X, +0.15X, X, —
0.23X,X,+0.12X14+0.49X%+0.28X}%, (2)
PR 3 AL, 45 DR 3RO I i 1R 5 41 o 4 R i /IR
Jg:Ve=>F >N,
2.6.2 WAHRRERMG TZ MMM SIWIE bR gs R,
0 ) SV TR R TR B L 0 d AR SR R A s Ve 04790 7 % b
0.34% ¥t L7506, AN T EMWRE & & MBI HE N
3.65 mg/kg s Sk 4 UE R 7 T PR 16 4 1T AT ML SR B R AR AR 5%
PEEATHE ), WY R 3k & &N 3.74 mg/kg. 5 BIE A AH 22
2.47 Yo LRI L TR P 1 A R T AT Y
2.7 ETEMBFHEZINREEITE
A5 PP X e A AR ) 2% 40 T B A4 30 A B 4 2o b AT
PEM L SR IR 4. K3k 4 TR T A R 3R T A ST S
PLE L 25 4 BT A R 2 1 DA &5 SR 2R RO 0 1
0.1 0.5 0.2 0.1 0.1
0.2 0.4 0.2 0.2 0.0
R= (0.1 0.4 0.4 0.1 0.0, (3)
0.2 0.3 0.3 0.1 0.1
0.1 0.5 0.3 0.1 0.0
P A R 43 BC A HH 2R TR
Y=AXR=
84

0.1 05 0.2 0.1 0.1
0.2 04 0.2 0.2 0.0
(0.27,0.25,0.15,0.13,0.20) X 0.1 0.4 0.4 0.1
0.2 0.3 0.3 0.1 0.1
0.1 0.5 0.3 0.1 0.0
(0.138,0.434,0.263,0.125,0.040) , €))
PERILE A T 3 B3 X g 00 W) A% 1R T A R 2
CAERE A 13,8060, “E AR i 43,406, L RS IR
26320, “ AR EIH A7 12,506, “AE B R BT L 400, )
B doe SR SO L SRR R T LA B 2

R4 REUBSHEFRETESRIT

Table 4 Panel responses for preference of each sample

P F8 b Vi V, Vs \2 Vs Bk
U, 1 5 2 1 1 10
U, 2 4 2 2 0 10
Us; 1 4 4 1 0 10
U, 2 3 3 1 1 10
Us; 1 5 3 1 0 10
3 g

A BRI WFFT T AL 38 J5 . NaCl e B | i B2 X s ) 75 5
P AT ES A Rl AP e SN (- 2 i I i Bl DA e
AT W it T 2 AT O A AS - 4 TR 3 S5 S0 i 1 910 ) £ R 52
WA RN K U e Ve > 280 > W 4 . B & R Ve
0.47%, GEHIME 0.34% 20 1.75% . &M T 7 1E5S 16
KUYWAY & i 2 3.74 mg/kg, 8T £ T BB B RE
P AR R AR M A0 N R AE 2T DA S B . I
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