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ABEXER EREEEMRAESANRERNRILE
wAR L ERE R R

WEHEBHEXRE SRPEMRAN, Md 55 ,416000) 2N TR2E KA SEYTEER, LI #®/M,221111)
J(BMEESLRAHARAF, TN M ,221600)

B E FAAAZWEHRAEHAAREAERARR NG RAEENREN, ARASEURELABLEGE
AWRRGEANFLENS  FAARERT R (Nisin) FER T HEBAS#TLE, BXA S H KB (polyes-
ter ,PET) (& £ £ & # # . K & T % (polyvinyl chloride, PVC) M WM R G R R R A X #AFTEZTEK,£ 110 T,
0 min Z2HE,MNE | AmEREH XK EH pH i .38 £ M 3% & & (total volatile basic nitrogen ,TVB-N) {§ % X
¥, b % B ( thiobarbituric acid , TBA) & . H # L K B EF 2 F G, FRAA, Nisin FHER AR AR BT R £
Yy Ak, TVB-N TBAE T H /8 Nisin W REZRE TFTHR;BEANFRMATHRREERMAR, HEE

AME TVB-NE TBAE FALERK BEFIRF

XA HEBN;RE;L%XMHE; Nisin; B

HRiARAXFEGR M LT ERA 121 CTHR
KT E, BRBRIE-REFRTRKRPRFERNE
28 B 558> REEREE ., ATFRBALR
HESKEEREER, T EHRARHRNFERREF
TP B S A R, R IR o AR 4 , SC B XS P R Sk MY IR
BRAE ZEATMAEAHEAES KA
X i B R 8 R S A R S BRSO R X
KBHRERRED 4%, SHAREEAML, W
HAREKARERE SRV ELCEREHRR
W R T A R R AR L E AR &R BT
MBI Mz —" . FLEEEIRE & (Nisin) £ —Fhf
Betly FAZEHRAREN, EARRHET L
EHEH L ERNE MR SRR REN, K
EQRAE, AWML TN MEY, BERN
HaPM AN LT, AT L EHNARES A
EASF BT R S L% (polyvinyl chloried, PVC) | JE
e G AR BRBE (polyester, PET) 55 44 it , #E £ & &
MR aEmRRPAEFEREREZ®, AT A
5 OB P A SRS Y VR P i, A SUR A Nisin FIAE B2
SRR RN, R RAIEHE PVCERE S #
B PET SMEMWERRHTETEEMEERT,
MR R, A NE >R pHE . B

F—EE ML, BB (A SGERIEH , E-mail: yangwangen08 @
163. com) ,

EEWH FARHEERE L EH L FHF W HE (SBN201410072) ;
WEE A ROl ST RI T H (2015NK3020)

ks B #9:2016 -04 - 12, ([ H#7:2016 - 08 - 25

Lt % #8 ( thiobarbituric acid, TBA) {H . ¥ & e h £ &
(total volatile basic nitrogen, TVB-N){H . & 7% & 5 . &%
B FiEn, A BT ¥, e R E, D
WARET M T RRBHEEARSE,

1 P57 %

1.1 #R5EA

PSP . E T PG ; Nisin i ILB R A Y T#E
BERAGHBE.S5% B . A RRAEHKZ®R
(TBA) .1, 1, 3, 3-J0 Z, | H A £ .MgO . i B . CHCL, .
KOH \HCl: 244, 1 E 2 E R LR
1.2 E5EE

SPX-250B-Z B A fk 3 i 4, LG R Ll A R
AFBEIFRAT HIB BB ER RS, MR
R B A B/ A) ; YXQ-SG46-280SA RIE [EH K KE
BIWAFEETFBEBAABRAF ;; XH400 B2
FHL, A0 B oKV B 3T 4T 4 8 ; KDN-08D 3l
RE R WL 2 A R AR FHS-2 0] 78 & #
SEN, EIRTCHE B FARA A ;UV-2550 %50 0]
WA, H ARG BRAHE,
1.3 HiE
1.3.1 AR A

(D) FBE H /NSRS THKBEE, =
BRE SR ImEREAT LEY

(2) Wi FEBRKFHE 4 min DLERRIEE, AW
MERERIK,

&AM :B1 kg BBRM LS kg AHEMKAGE
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), ) BB B] 40 min, FAFLERIEY ZHIM pH, &
TR IR, 2 — 2 B RS N AR A 0, AR & R B
HEeURGHRET. FAESARBHEARRET BH
50 kg, REARU 0.5 kg, 388 0.75 kg, JHFITH 7 kg, B
0.5 kg, B A BEMLL 0.06 kg, (IHAMUE 0.25 kg'®,

(HEFUE - BEHTHBAFZSHTT.EA
AR METEE BEEEHE (300210) g,

(5) R :AWBEE 110 C A EBE 30 min,

RABE TEASEFA P HITMER AL,
R#BEE K 40 C,1 F 5l € pH {H .TBA {§ . TVB-N
B H% S RARE DTSR
1.3.2 AEBAGRELE

(1) HPRRIREF . FFLER S NaOH AT AEMHE R T E
pH 7,96 C & 30 min JEHRIMERR(0.5 g/kg TKD

(2)Nisin /& . A RA T HEBANRN B ZE pH
5,96 C &l 20 min [FH M Nisin(0. 1 g/kg @B ) .
1.3.3 pH&&m %

B 10 g P58 PIBIE,, N A 50 mL £ B 7K, 58
SIF G E 30 min, AKHEE K pH U BRE £ A
pH ., pH M EHER (1) HE,

ApH = pH, - pH, (1)

A : ApH 2y pH R 4L AH ; pH, Ky 18 PO I 2% o B
) pH 16 ; pH, R 95 PO #E FF 44 B A9 pH {H
1.3.4 TBA {84 %

SRR W E, R, R 10 g 1
WA, BT 100 mL HH=FAMA,MA 50 mL 200
gL =ZEZMIE AW, =% 30 min, ¥ 2 K, BUE
Wo BHBREAERS mL BT 25 mLARKILEE
W, A5 mL TBA %, 1B, iM%, & F 90 TKBHR
PR E 40 min BUE , 4411 h, A 5 mL CHCL, 3247,
#ik, 2, Wi EEWT 532 nm AL A (R B iR
ZHRE). RZBESERAKXQ)HHE. RZEBirg
HELLWAFEM T - AR_BEE455IK50.1.2.3.4,
56 g B 1, 1,3, 3-INZERERNEHFBMKIKIE LRL
AL IR E 5RO E X RIERIEZ,

A4 %/ (mg/100 g) =A/10 (2)

AH A RN _BWKE ,mg/100 g,

1.3.5 TVB-N{ai#@mZ

#2 GB5009.44—2003 b M B EAEME",
BB LR . BRRBE, KBRS, ¥R
10.0 g, B THEMES, i 100 mL Z848K , AR,
BH 30 min 5t BREKESH, BEF 10l
WEE RS ~6 HESHABMETLRETAERET
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B, 0 T S 4 A TR A F VBT T, MR TR R 10. 0
mL FRAHIER T A MBS KL ZE N, M 10 mL MgO
R (10 g/L) , il 35 2, 3 MK LAB WS, A
¥, FRME S min BIE Ak, WR WO A 2 BR AT HE R E TR R
HE AREREC, ANMKANZARE, X+

ERHHEERNSERLG)IHE,
X= (Vln: rzl)ojuc)ox = x 100 (3)

AP X AP ERELREEWSE, mg/100
g; V, HIE AR BIHFELRIFERBER, nL; V,
R A S EFE AR AV MR, mL; ¢ AR
WM R, mol/L; 14 35 1.00 mL HCl %5
HERE BB [ cuey =0.1000 mol/L ] X i & H Ji
B, omg; m MiAHER, g,
1.3.6 HFEHHME

£ GB 4789.2—2010 $h H 31,
1.3.7 BEHE

BEWEH 10 i & 5Fle & & A R T 8.
BREEERERLE 17,

®1 BERANBEIRERE

Table 1 Standards of sensory assessment of pretreated

duck meat

L iR PO bR AE SHE
B 5 BB 9-~10
B 7-~8
W HRSMEE P 5~6
HagE 3-~4
HaE 1~2
HRRE 9-~10
B 7-~8
B ‘#.Fnﬁtﬁﬁlﬁlﬁa’mﬂﬂﬁ, B B AEEE o 5.6
FMEHARGFAEHAE BB 34
BRK 1-2
HaAg 9~10
. . BRnR 7-~8
P mﬁﬂﬁfﬁuﬁﬂﬁ#uu, BEE 5.6
BEHERNFENFERR R R 34
ERER 1-2
HaE 9~10
HERRE 7-~8
Fok B EWRE S 5-~6
HERAE 3-4
B &ARK 1-~2

1.3.8 #HESH

A RBEESR 3 K, SRHBHE A SPSS 22 &k{F
fJ One-way ANAVO F ik ab#, 45 R L Mean £ S. D.



FR A FMR 850 4b AR Rl 3 41 SR Rl ) 22 57 B
FEH (P <0.05) K S-N-K ¥Ea#1.

2 HR544

2.1 pH{

H1Z 2 AT, BR A AL B AL S i ApH Y N IEfH,
SR B R R AR A A YR T AE 110 C A 30 min 4%
T ARRESE 2K , TE N3 52 R i B 39 1H) A K
B¥H 5B EARMERENEMEEY R, R A
pH EAM ., SHASHMBAKE WEEEFLER(P
<0.05) 7 Nisin H 5SHRAR LK, FEBEER
(P <0.05),H Nisin 195l ApH H/NTHR4A,
JREPTRES Nisin WITE MR BEREFAX, &8
EHEZE,E AHBHLRM PET R KM ApH
HERARE(P>0.05) ,HERAHE Nisin HHEH
AESHEREZAEZEEEER(P<0.05), HEH
3K ApH Y B, WHAERBEM RARAER S,
BAEYIE S, B R & 88, REBUR T .

®2 FELEBHEEREH pHATK
Table2 pH of pretreated duck meat processed by

various treatment

o ApH
e T PVC EREA PET
EHH  0.65+0.076* 0.71 £0.056*" 0.82 £0.031%° 0.62 +0.0214*
HAA  0.38 £0.032% 0.46 £0.027% 0.59 £0.0355% 0.52 +0.036%
Nisin ] 0.22 +0.047 0.38 £0.015 0.46 £0.032° 0.44 +0.025%
B RPEA-NEFALAREFBRARA-EFA LANEFHERR,
EAAEERBE(P<0.05), RZ WFIHTHARERABE(P>0.05),

2.2 TBAE

PR NIE G A 7 M R T B 2 AL T AR 9 )
FRZ— AT R, B e 4, B % SV 4 ik g BRI
BENHRENZ— AR3ATN, Za A
TBA HH K THRRAM Nisin H, HWHE SEMNEEE
FEE(P<0.05), M, Nisin H 5HBRAZHER
¥ (P<0.05),H Nisin 1 TBA (K, LR
WA —E MEBOR , T Nisin BMMERE S LLIERR
iR, SEKRMEZN, ERASHMBAZAERE
F(P<0.05) , HRBEEE M TBA HRM,PVCE
RRNER, X5 ROSBIERDME R B3
RUBHE—-FTHREMBEIRER, H—TFEEE
W W RR B AALRE AR . BHAMESF B0 8 T A TR AR AR A
0 15 57 SR P R A W B AR K, L BB D18 B B BR Y R
{eFEfR , L3 TBA fHR 1K,

%3 AEALKBEHEEBHR_EIR
Table 3 The malonaldehyde contents of pretreated

duck meat processed by various treatment

a TBA ffi/[mg - (100g) ~']

B wE PVC BEEA PET
SEM 0137 £0.004° 0149 £0.005%" 0.145 £0.003% 0,137 £0.003**
M4 0.125£0.004% 0,134 £0.005% 0.131 £0.002% 0.129 £0.005™
Nisin £ 0.113 £0.002% 0,125 +0.007%* 0.124 £0.006> 0.121 £0.005

B ZPA-ANRFALAREFEAAAR-TRFALANEFERA,
ERAMERBE(P<0.05), B2 MARGARNERTEE(P>0.05),

2.3 TVB-N{#

B P9 2R B SR RUE AR R T B R D S
FRAETEWE, ©A15 P& NOS &  F a5
ERAIRES K RERERER(TVB-N), TVB-
NWERSHOEEHREEMX", B&4TH,
Nisin HHIHMRAHK TVB-NHHBERTFZAH(P <
0.05), T Nisin 1 X 8 F & THMA (P <0.05), A
AR BRE R E 5 M PET A3 H m Z B89 TVB-
NEEBEZR(P>0.05), M PVC LA AT
WEEREF(P<0.05)H TVB-N HE K, HEH
PVC Ml ERBE (P <0.05), HEFE YK TVB-
N{E &K, Nisin HEFEGP, BE.PVCEEEAR
PET G K TVB-NHILEHAR M TR T 92.3% .
85.2% ,76. 1% #1 78.3% ., VL & 4+ #7 1% B3 Nisin %}
TVB-N 4= i B30 ] 2 3 HEARBR AT, T 48 9 41 Jo 2L BT 46
A% A B Xt TVB-N 3 2OR B i — o

x4 FELEHEHELH TVB-N 21
Table 4 The TVB-N contents of pretreated duck meat

processed by various treatment

TVB-N f&/[ mg - (100g) '}
HE PVC BRES PET
ZHB  15.25+0.74% 18.60 +0.85%% 23.11 £0.834° 22.74 £0.75
B4 13.1320.84% 1519 £0.66% 19.08 £0.64% 18.12 £0.88%
Nisin ]l  1.18 £0.75% 2.75+0.82°® 5.5310.74% 4.94 10.85¢

B RFA-ARFREAXEFEARARA-TRFALHNEEERR,
EREAERBE(P<0.05), RZ MARGTHAZRAEE(P>0.05),

2.4 HEER

BARI %8557 & 3L, Nisin FIH BR X5 5 4% 41 B 2= 37
5 I8 ( Listeria monocytogenes ) 1) ¥l i) /E B 72 72 Bh 6]
SR B 3 Nisin AR RR B RCR 19 HO B R T X
BRIRIE . RS B, Xt BrA 3, B A M Nisin 41
WELBEYLUEAAN/ DN BS5FEERBEER(P
<0.05) ,Mi Nisin H 5 HBRHAZ AR EBEEZR (P
<0.05) HET&E/NTFEH. iEREME P, B
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5PVC.EREAPET=Z2REBEELER(P<
0.05) ME3HZREBEEEZF(P>0.05), Nisin
M+ REEREMNEE SBRK, AESHER
(3.8 £0.12) 1gCFU/g, 3X 1. BA L3 & 55 X 77 T S pY o
A RO IR R B, B Nisin B R8BI T
B, BEMEAETGPRAYEIRS E4FHE
EMHRPEBMEEELEES ZURBTHRER
HWHS P pH {H . TBA {1 TVB-N HRMEMEHE .,

X5 TRLEHFECHEELY
Table 5 The total bacterial counts of pretreated duck

meat processed by various treatment

B B/ (1gCFU - 57')

>}
R P PVC REEA PET
ZEM 6.3:0.27%*  7.3:0.32°%  7.510.25* 7.6 :0.42%°
M 4.6:0.31% 5120245 5240185 5.4:0.24%
Nisin 4 3.8+0.12%  4.3:0.14®  4.520.20°% 4.7 £0.24°

E:RTA-ARFHLAXREZEAARRA-HFRFHLANEFERM,
RRHRERBE(P<0.05), RZ MARFTHARERABE(P>0.05),

2.5 BEWRE

ROER, EZHHT, BELKNN A KR
BEWAERE,. XD 18.00 +1.10, 7 PVC A0
W REIEE &K, H 11.67 £1.21, SUSAN #fF
F PVC . 3% 4 (Saran Wrap) | §8 16 % €0 5 A BE X TR 3%
R BB IR B R i R B, PVC R N BRI
KRB K™  EH RO ARERT. EHRAMN
Nisin A , R BEHLRM AN IE> EHER, 25
H24.17 £1.17 #130.50 £ 0. 84, M K E S K H
R2HATERFAI ERRKEEME, BETS
B Nisin b3 + RERAKEMN B 0BRSS, H
SHMHMHERZEELER(P<0.05). H, HBH
AR AR R K XRS TE R ER K, RI-
VAS-CANEDO #F X KB, BRH 0 3 a0 B 7 i 1 2
PRSP AENSEFEENALERPER"
Hit, MR E 5 R F , Nisin HBRAERE N, AHER
ABEAERH

®6 FAREBANBEELIESR

Table 6 The results of sensory assessment of pretreated duck meat

BE

BE¥S

PVC
ik B

EEEE PET

%A il Nisin %A i1 Nisin

%A R Nisin SH B8 Nisin

WE 5.00:0.80%C 5.8340.75%C 73320528 3000630 617:0.41*® 63 +1.03*% 417:0.75° 4.83£0.75"C 53320 2°C 5.00:06"C 5.33:0.5%¢ 6.3320.82*®
BE 550:0.8% 667:092% 78:075° 28:04° 333:052° 53:0.5* 400:0.6° 300063 633:0.82% 300:0.63° 417:0.4° 6.00:0.89*
HH 4672080 633505850 7.83:£0.41° 36720528 6.83:041° 7.67:0.52° 267:0.52° 6.00£0.63%" 6.5020.55" 4.00:0.63*° 7.17:0.41° 7.33:0.52°
FG 2.83:0.75%% 5.33:0.925° 7.17:0.75° 217:0.41*® 433:052° 6.00£0.63° 1.83£0.75¢ 2.83:0.41%" 4.000.63°° 4.5020.84%¢ 25020.5" 6.33:0.52°
B4 180021 10°C 24,17+ 1,175 30.5020.84° 11.6721.21F 20.671.03%" 25.3341.75% 12.83+1.17° 16.67£1.032C 2217+ 1.60% 16.00£1.26* 19.1720.75" 25.83+2. 14F

EBTEFALATERR ZramEERERR(P<0.05); KR MERAREBELR(P>0.05),

3 ##

WRE, FEMAZL 110 C,30 min RHERE
J& ,Nisin IER I ER BB MFIHE PVC.ERER
EH B PET 44 AR KREM AR FHMAED
MK, M TVB-N . . TBA HS5 = HHH
b B8 B R BE, W Nisin 5B A L, Nisin B4R 8
BREE, ER4HOEMBT BHEERBAN
TVB-N fH . TBA fH . W % B8 &K, REF I &HA.
R, 7EZHREEAMN T, Nisin ILHEREESERS
£ 3 JEIERG A RS OREE SR A BT R AR H P
BEMB. EEEGT, X7 B A KR HOR
NE.

2 £ X W
(1] ¥ty AFRRFAFEFRE LK RS AL
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Comparison on preservation effect of Nisin, phytic acid and
packaging materials for pretreated duck meat

YANG Wan-gen', LI Guan-lin', CAO Ze-hong’, HUI Hong’

1 (Institute of Food Science, Jishou University, Jishou 416000, China)
2(Food Engineering Department, Xuzhou Institute of Technology, Xuzhou 221111 ,China)
3( Xuzhou Furun Poultry Food Co. , Ltd, Xuzhou 221600, China)

ABSTRACT Exploring an effective flexible sterilization technology is of great significance for improving quality of
cooked pretreated duck meat. To select natural preservative and packaging materials suitable for use in combination
with flexible sterilization, the pretreated duck meat was treated with Nisin and phytic acid, and then the packaging
bags made of Aluminum foil, polyester ( PET), nylon composites, polyvinyl chloride (PVC) were adopted for vacu-
um package. After sterilization at 110°C for 30min and accelerated shelf-life test for one week, the indicators inclu-
ding pH, total volatile basic nitrogen (TVB-N) value, thiobarbituric acid (TBA) value, total bacterial counts, sen-
sory assessment were evaluated. It was found that Nisin and phytic acid could effectively inhibit the microorganism and
reduce the TVB-N and TBA values, wherein the preservation effect of Nisin was better than that of phytic acid. Alu-
mimum foil was the best one among the investigated packaging materials, which could cause the lowest TVB-N value,
TBA value and bacterial count and showed the highest sensory score of the packaged food stuff.

Key words pretreated duck meat; preservation; packaging materials; Nisin; phytic acid
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