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Application of nisin in preservation of Chinese sausage
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Abstract : Based on the single—factor test, and having total numbers of colony as the index, the bacteria—reduction
conditions of nisin were optimized by response surface method. The results showed that the optimal bacteria—reduction
conditions of nisin were: nisin concentration was 0.26 %o, solution pH was 3.89, processing temperature was 22 C
and processing time was 118 min. Under the optimal conditions, the minimum total numbers of colony in raw meat for
Chinese sausage was 5.41 1g (cfu/g) .
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FURHEEBRTAER (Nisin) : L7 PR EY) THE
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BRI ZE UM R ZOR . BER SRR T H A
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1.2 UsEZ55E%

BS210S Y Wi -3 By K, L g8 2 Al K
PAHBRAE; SW-CI-2FD BUls TAEG, R
i A R AT, PHs -3¢ 4UKE% pH i, i
PLIRLART T, 101C-3B 2 L BT I 57 T 184,
T IR AR, XW-80A JiE i TR & 45,
ZERHMUL B A BR A T ; RS—JR80A 4 1) REJE
Wb, S AEZR A/ N A PR A .
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BB AL (Nisin ik 4 52) - 54 - %
S oM - HE - BK > RTFo AT AR -
AR5

PRAEE A JEOBHE R V)  8 ~ 10mm (1)
T, B HR A — & W By Nisin i, R
IS R R ) pH SR B S AL EE 6 ~ 24 min, A
JEEVERER MR E L 1 4R
B, IABCE (B 7.5%. 35 3%. 4232 0.15%,
IRKE 0.2%. T4 #y 0.1%) ; 4% B AR iz K &
18 ~ 20cm. FH 4% 4.2 ~ 4.5cm. JE¥E 100g 5 Rk
W, S5FLE 50T 40°C 2% K 24h; SRS TE
ISCHRHE HART 3d, B EE 5 RIN S .
14 REHE
141 ~PARITEL

28 3 Nisin 75 1 AL 38 5 09 v 2005 B T R
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6887-1-2003 U1 {fi] £ 1) B Ak — 20 19 10 £ 4
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AR IR 11 T PCA Sl B B, 30°CfE i
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1.4.2  Nisin 75000 =X 7 OB A U R A6 A 2 Y
HAR R

Nisin 75 ¥ ¥ B2 5 o =20 B s ek 1) Dl 7 A Ak
PRS2 0 % Nisin 75 pH 4 4.0, #6402
B2 28 'C K ALPREF[A] 15 min, 252 N 7 iR
Hh A 22550 Nisin R 45024 0.05 %o 0.10 %o .
0.15 %o. 0.20 %o. 0.25 %o. 0.30 %0. 0.35 %o 4L
J T T S

Vs W pH KT X i TRk PR 9T Ak AL R 1) 5
Me s 42 A B A% A4 A Nisin W EE 0.30 %o, 4b
PR BE 28 C, AbFREF[E] 15 min, 43 50 Sk AE
Nisin ¥ % pH 4 2.5. 3.0, 3.5, 4.0, 45, 50 %
5.5 B I A Nisin 739 A0 251 rb =0 I SRR IS 10 TR
TR

A BRI 6T v R P i opet R DR A Ak BRI 5
Wi Nisin R EE . ¥ pH S Ab B[] 43
MFETE 0.30 %o, pH 4 3.5, 15 min, iCsEAbRH
A HISH 19 T, 22 °C, 25°C. 28 C. 31 C.
34 °C. 37 CHIFIH Nisin 75 a0 BE b = 7 Rt
P Y P T S

Ab BB TR X6) e 2 i SRk R D8 AT 1 A B 1Y) 5
W s 44 Nisin JER A 0.30 %o, A pH K
3.5 ALHUERE R 25 C, CSRABEE A 4 Bh 6
min, 9 min, 12 min, 15 min, 18 min, 21 min

24 min [N} A ] Nisin #5950 40 B 38 i J5ORLA

BRIV B
LA3 o 7 T D0 A m 3O g DR PR Dl vy £ Ak L
Rt T %

R E 5 & RE B, R B Box-
Benhnken @1 {0 20 A SR S 1 IR, R AT
PR 38 = 7K P~ g W) [ T8 43 BT S B, 2 Nisin 35
el v 2K A TR PR 9B R Ak A B A e T2 R A
HZE AT 1 iR .

F1 MEEREERZAFE
Table 1 Level and code of independent variable used for

response surface analysis

IR Nisin JEHIREE /%0 {0 pH ALHRIRSE /°C AbBRTA] /min

-1 0.25 3.0 22 15
0 0.30 35 25 18
1 0.35 4.0 28 21
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A lE R S B TS S . d8 1 a2, B Nisin
VA TR AR B v = P ) B BB AR, Y
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Fig.1 Effect of Nisin concentration on the total number
of bacteria colonies
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Fig. 2 Effect of pH on the total number of bacteria

colonies
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Fig.3 Effect of temperature on the total number of

bacteria colonies
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VWAL PR R 19 ~ 37 °C A Nisin AL
B S B R PR S R TR VR S . B 3 T,
Nisin Y59 U3 7 Ak AL 2 r s A TRt 1A 1) 5 i 2
TE25 CAity, ALPRRBEART 8& T 25 CH), F
I Nisin 7 95 080 A6 AL BE A =X g JEORE A I B9 1T
VEREIIET 6.351g (cfule).
2.1.4  AbFERS R r R R SRk A 98 PR AL A BRI
A

2 1 Ab BR A% A2 Nisin 5 E 0.30 %o, ¥
Wi pH 3.5. ALFRIRE 25 C, 2% EXHF Nisin 5
AP 6 ~ 24 min A F Nisin 3759 40 2
=M g JEORL A S B TR R R 4 AL Y
Nisin 7 ¥ A& 3 B [A] 75 18 min DA N 28 A I, il
5 Nisin 75 5 A0 R[] () 28 K v =0 i TR A 1)
PR VR S BB T G, B IGEHAE] T 6.32 £ 0.01 1g
(cfu/g). 4 Nisin 5 i Ab 35 I 8] 4k 22 9 K 2 )5,
w2 i ) TR 1) T T G BB R AR A B B 2
(P > 0.05). [F 1% 5 Nisin 35 ¥ A& 21 ] A
15 ~ 21 min J} T )5 20A5% .
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Fig.4 Effect of time on the total number of bacteria

colonies
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BN NAE, AEIHPEE, 53R

B 75 M8 =6.02+0.071A-0.010B+0.17C+ 0.090D
+ 0.063AB+0.015AC-0.01AD-0.018BC—0.045BD
+0.055CD-0.074A2-0.11B>~0.11C?-0.19D?

®2 WEERERITRER
Table 2 Experimental design and results for response

surface analysis

., A: Nisin B: & C: 4¥ D: 4B RESE/
Frs

TR pH LR i 1g (cfu/g)

1 1 0 0 1 5.98
2 0 0 -1 -1 543
3 0 0 0 0 6.03
4 1 0 0 -1 5.64
5 0 0 1 1 6.02
6 0 0 0 0 6.03
7 1 -1 0 0 5.82
8 0 -1 0 -1 5.72
9 0 0 0 0 6.05
10 0 -1 1 0 6.10
11 -1 0 1 0 5.83
12 -1 -1 0 0 5.81
13 0 1 1 0 6.02
14 0 0 -1 1 5.57
15 1 1 0 0 5.90
16 -1 0 0 -1 5.59
17 0 1 0 1 5.68
18 1 0 -1 0 5.85
19 0 -1 0 1 5.74
20 0 0 1 -1 5.66
21 -1 1 0 0 5.64
22 0 1 -1 0 5.62
23 0 1 0 -1 5.84
24 -1 0 -1 0 5.62
25 0 0 0 0 5.99
26 0 0 0 0 6.04
27 1 0 1 0 6.12
28 0 -1 -1 0 5.63
29 -1 0 0 1 5.97
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Table 3 Analysis of variance for the fitted regression
model
FEFRWE CEHM BWME ¥y F{ii PMH W%
rit) 0.84 14 0.060  4.09 0.0063 =
A 0.060 1 0.060  4.11  0.0620
B 0.0012 1 0.0012  0.082 0.7788
C 0.34 1 034 2346  0.0003
D 0.097 1 0.097  6.64  0.0220
AB 0.016 1 0.016  1.07 0.3191
AC 0.0009 1 0.0009 0.061 0.8078
AD 0.0004 1 0.0004 0.027 0.8711
BC 0.0012 1 0.0012  0.084 0.7766
BD 0.0081 1 0.0081 055  0.4693
CD 0.012 1 0.012  0.83 0.3787
A? 0.036 1 0.036 243  0.1412
B2 0.072 1 0.072 492  0.0437
2 0.081 1 0.081 552  0.0340
D? 0.23 1 0.23 16.05  0.0013
B2 0.20 14 0.015
SR 0.18 10 0.018 334 01282 R
a2z 0.022 4 0.0055
BE2E 104 28
)
E
E
&
i
e
=
/Kﬁz
.30
0.28  A: Nisinya vl e
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E
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m
=
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A NisingH iz
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AT AR A 5 o P00 A I s, TR T B [
VA5 R 2 TR VA BB R L L& SR B R
Sp AR, RIAT DA A O Je] 0 5 R . Nisin 96 127
BRI ET 2,

Wi 57 TR 1T S Wi 7 A X6 516 R e 40 i 1)
ot R 1 N S N VAT R e i S I B 2 S
FHEESHEESSHZ WA ER 2. R
T TR 7 S8 U g R A A [ R 1 i . TR 73+ B
KIgERILIE 1. B 1 TR E R A& R R A
FAE DO B vE S g, A i e MRy, ik
AHAZ R 22 0T TRV G B s O B30, AL S T DA
BHEF C (AEFEFE]) X 5 T S B 5 i K,
HF D (WPRE) Rz, 5K3 FESIE
AW £y, A BRI A A AL BRI — 38 5% G P (E Y
/NT0.05, ¥JIRE| T RAEIKF-.

I R 43 B A 2 Nisin 35 9 6 A X
T J b A i A Uk B K T2 A Nisin 95 9 vk
0.26 %o. i pH 3.89. AbFEJELAF 22°C . AbPHAT
[ 24 21 min, 640 R B A 5 A BB (E
5.411g (cfu/g). HRPEITRHATEERE ST =250
UESEES, 13 BBk 5.36 1g (cfu/g), ME 45
R, WMEAKR, IEIZZ R A .
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Fig. 5 Response surface plots for the effect of operating parameters on the total number of bacteria colonies
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BFWET 224 %, HAFF A GB/T 23493-2009 B4
2O i D R A TR T S RO AR T 7.00 1g (cfu/g)
FAAH % 28K

3 i

4 PR 22 L0 0 AL O T 0
FREEERIAZ (Nisin) Sl v 201 i JFoRHA ol
FHRBRN A&7 Tk, e THR
L2 R : Nisin PR EE 0.26 %0 %5 pH
3.89. AR JE 22°C. AL FR A 21 min,
SR b 2 SR P P TR T R BT IR 5.41 1g
(cfu/g),
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