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Studies on the Preservation of Chilled Pork by LAB Fermented Solution
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Abstract: The microflora counts, physiochemical value, taste panel scores and the final microflora composition and
bioamino concentration of chilled pork treated with LAB fermented solution, packed in different modified atmosphere
packages(MAP) and stored at (1 £ 1) 'C were studied. Different gas compositions in the modified atmosphere packages
had different shelf-life extension effects. Chilled pork treated with LAB fermented solution and vacuum packaged had
highest drip loss, dark pink color and low taste panel score. Chilled pork treated with LAB fermented solution and packaged
with MAP1(CO,+N,) had low TBA value, low drip loss, low taste panel score and pale color; Chilled pork treated with LAB
fermented solution and packaged with MAP2(CO + O, +CO,) had best shelf-life extension effect, at 21 day of storage, the
logarithmic value of total microflora count, TVB-N value , TBA value, redness a* value and taste panel score was 6.15,
12.20, 0.184, 19.49 and 18.89, respectively. The drip loss was less than 3%, and the color of the pork was bright red. The LAB
fermented solution can greatly inhibit the growth of Staphylococcus aureus and Fecal coliform, but has no evident
inhibitory effect on Pseudomonas and Enterobacteriaceae. The sensory property of chilled pork treated with LAB fermented
solutionwas not adversely affected. At the end of storage, the concentration of bio-aminos were very low except putrescine.
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MERPAMERE (Pseudomonas) EEBEH T A
K, HFrlg|EABEMEREZTURMBE W . H Ry sl
MRS AEZREATREENSRIARER, HXMHEETE
HAENTHEEHREUAETRE (Clostridium
botulinum) WAEK!M ., MR FEARERFR
EEERE, B ANBEAR. RRRAENEFTNA
BHRERILMBR TS S, ETPEEYHE. &
P R A B AR EA A B IR RMEY LR ENI=4E
MAEZEREKTMPELEHE, HEFEANREEH
W, HAEEFRESERN, BENFERIBELK
B, ERNSFLARERMPRBAK, 7SR5
THRBEREMENE, EABBRASEYR, A d
mBVHLURE, FEERAHECFLXHET, "EHE
YR E R,

Gilland and SpeckP®#RIBFHEHEECAN 5 X 108 1)
L. delbrueckii, subsp. buigaricus, P.cerevisiae
HABEEHKF N, 7E5CTAF M Pseudomonas
spp. BHIA K. Raccach ZEIHFEEE A1 X 10° 1Y
P.cerevisiae BB WIREE, £ 3C TR
Wl Pseudomonas spp. B4 K. Brashears ZM41H
MBS 5 X 107H) Le. Lactis AL AIERE, 7
7TCTFFEr] %] £ coli 0157 :H7 BRI4AEK. Raccach
FUOIERH L. curvatus MY BBERE (Lactococcus
lactis) AJLATNHIMNRZFRMASE (Bacillus cereu),
SHEBERERE (Staphylococcus aureus) Fipe
SBRFRFE (C. perfringens) MHEK. Bt
TRILBEHTRABAKRE FER NIRIE.

ZEENHIBRERBBREARHERN, BG4S
ARBPAFAAE, BdlEHAEABEIEPHAE L
. BB NRE P E AT REEEAH ST A
TR EBEFIREZBANANBERNAORESE, HE
AIEKAH AR RBRUE —F ) Eo] T8 D05 18 5
% .

1 Rl5RAZ

1.1.2 FERBIRE INVIOREAFTHESLEN F
interVac). GM-B IR {ALLBIR G4 (LK™
R%¥). UV-VIS 85 RFES/ "I Wt (£
mRAEMEMUBERAE ). (foss) 2300 kjeltec
Analyzer Unit 2£BaEa i (MHEE).
Bactometer 2 HINMEDRACEN GEEEGRIR
AF). mini-VIDAS 2 HEhRBERAEIR X (EE
HEIENT ), 3M petrifilm plates (EH).
BagMixer (LEEBIEE2). Texture Analyser
Settings (Version 07.15 Load Cell:50). HY-
2 RELZHIRG . ABEBNE. BE R KHE.
HMETHES. SEKERNEREFESE.

1.1.3 kel BERELHGETEELL (23CTE
HHES5 ml-m*hlatm'),

1.1.4 &AF =FIHk. 2- HRAELLZE. EDTA
TN 4 T
1.1.5 HExFEHE MRS ZEAR. VRBGA IHfE. AP MIE

BE. STAA IHf5.

1.1.6 }LMEKEB RE-4LHNEFEIHILEREK
HAHPER R R SFERMAEDEVIERME. BHA
MRS BARRE FRREEALARIEFF 3~4 A, BEEE AN 5.8 X
1074 /ml . RRBAE O 14 5 28 {REF R ERE
R H A4 N 38 REEH

1.2 REAHZE

1.2.1 IBREAXEW SAFES AR G817 R
R GRHHTIE 2002, 11. 27~2002.12.17) #BME
e TR B[R] 574 HUE 8 N OISR BB #15 R 12 3
RERBTUD, U (NEARR) TEYWELH
75% WA FEK T 0 R, BMIBEEFVIRELD 250 ¢ A
B, BENL A4 A, BH24 3, NHAAILBER
BEWRPEME ] nin FHT 1 nin, HEZRSBEENS
MHAITEEN RSB, nSOEARSEE HBRK
RO AL, RRERAEREEN 80%. &
RHESTHBERBAN (1 £1) CHAXKELEESE
21 d. KBEKHBHTRE L BIR,

1.1 8y 1.2.2 34FRE RERBESO0. 3. 6. 9. 12, 15,
L1 RR XUCARKEESHS 24 h A MIHE 15, 21 d SARNEMELN. SEEBERE. 2%
HH. KIGE B, TVB-N{4. TBA{4. pH. HRFEE.
F1 A
Table 1 Experimental design
# 1R b E QR Fi A
Grop Code Treatment method Package method
1 VP-N A AL E No HTFA¥¥ Vacuum package
2 VP-3# 38 fREF R HFHE3E Vacuum package
Treated with LAB fermented solupion 3t
3 CP1-3# 3% (REF IR SiAEEE (CO,+N,) MAP1(CO,+N,)
Treated with LAB fermented solution 3%
4 CP2-3t 38 (RAEHE N SRBYE (RAKIRE CO+ IRAE 0,+C0,)  MAP2(C0+CO,+0,)

Treated with LAB fermented solution 3#

———— " it
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AFaf; EVHFEFES KAFE 21 REBITEREIEE; &
fFRIMECP2-3# AHEIE (tyramine) . B
FPhi(cadaverine) . H&Z
(histamine) . ¥ i(spermine) . A&
(tryptophan—amine) FIVXEFZ (spermidine), ¥
EHBEABBRLEMNASHBRANZ M.

(1) A B EM e HiE: Al Bactometer 2 HBIH
YR RE BN A SR, HAEKMGB4789.294 4
ERE 100 BRAHEAERPNAE S, HitkeH
ZMNERAANBATAE DB fRAERE. 4 8L
CFU-g"! (CFU, colony forming unit) ¥mx~. A
AR E BT RS EREEMS 256 g, MAT
HAEA, A 225 ml TEAEMEE/K, 7 BagMixer (fg
BSIRE ) PIRE 1 min, HO.1 nl LERMAM
YRR B EFRBRRB T, SNSRI NPT
/b, I Bactometer & H Wi AR Mic i+,
BEAN3I6~3TC, ¥B3F24 h BIETER.

(2) & ROEEEKRENE HE: XAIM EXKA
(petrifilm plates) ¥. HEBEBETER 3IM 3E
AR LB, WELL ml 10 EHBWIA 3M B4
R, BIMT®WARIE, &£ (37 £1) CEET
HF 24 h, B (62 +2) CHHF1~4 h RFIHEHT
B, M mEER, £ (35 +1) CHFE1~3 h,
BEERELCEMOA BN FTRAOEE.

(3) ¥ KHEBE: XFSN0169-92 (i A RIL
MEE OB SRR TIARAE) HERW.

(4) HERMEEE (TVB-N): A (foss) 2300
kjeltec Analyzer Unit4HzalE&ENME, Ttk
B 7EHE GB/T50009. 44-96 (B F 8H 54T,

B)HBRAER: HHRAESENANERE
AR EE (%),

(6) TBA{H: BR 10 g FOFEWFZE, IN50 ml 7.5% 1Y
=®W LB (F0. 1%EDTA, #R#E 30 min, NEELKT
J2 K. W5 ml FyEWIMALmL 0. 02MTBA ¥R, 90
C/KBFHFE 40 min, BLHWH1 h JFEL 5 min
(16 000 r/min), EHEWBTINS nl EHES, BES
BEE EEWS A 532 M 600 nm &bk, DRI
EHHAUT AT E TBA E.

TBA{& (mg/100g) = (A,,,-
10) X 72.6 X 100

5 TBA RN Y HRIE (TBARS) UETHAS
N_BHERTHERER.

(putrescine) .

A, /155 X (1/

(7) pH: FEHEF BB R EHRL AR A 0ot

ITEHEZH. A HER pH 5. 8~6. 2, K&
WpH6.3~6.6, HAWpH 6.7 Ll L,

(8) ZREMWIEHE: REBFNEETAEE
CRAWIAR T H LR,

A B X A

& BAREK 340 nm
REH K 440 mm
WshA 1.0 mlmin™
AW 0.5 mlmin™!

(9) BREIHEWEN: RAHZIEETIIIZERR 10 A7
THRERFEDH, FRATEE. JEK., HRRE.
A7 AR R R OHETIT S (F5 26 ), &
&R AE .

(10) #Eoth: EEEDNN 3 KPFYE, H
SPSS &4 (8. 0 IR) HATXH KH ELE 47,

2 ZR59H

2.1 RAUABHAMNFIEPREARESE. €816
HETkEF R RFTL

FHEVFIETHHAELE. & EOE RS
MFEXHEBELEL. 2. 3 iR,

ME 1 TTEH, WL ILERE KBRS BT R
2.3 M4 4, LiewFERNWmE, HAE B
BEYWHVGEERN 3. 18 EHH 5. 15~5.79, &L
EFEREAFIREYAR B BEARRFER, HELHFX
W, SHZRBIMERAEFE (P>0.05). 1 XA
MA B —EHRIK, SHERHZEEREE (P<0.05),
RHERALRE RN 10 NFBREABRREAE, 4F R
AT 2 AXTEE, MinMAaEEfP T ERI R
W, ABRERE—MFEEREE, AL RITH 3 FELE
A U AILBREEKDEEENAE. B TABE
BRI (1 £10C), EEFIEFTIABRERAARNLSIY
M, REGREAEKY. BETAEGHAHER, 3
2L NBE, MZBIKH pH LT RE= 4 K4
AR TS AT HBURERUBEME, FHAET®

7 -

6

W)

{1gCFLl-g"

[ — ] Lo s

MM ¥ Microflora counts

f7Z8t8] Storage time

1 IRBAABALESARARZTRBERAELE
SRR PAAE RN
Fig.1 Changes of the microflora counts of chilled
pork treated with LAB cultures solution and
stored at (1+1)°C
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KB E, B2HIT. AMARYA, BREINEK
AR CLHFE B TR FRU D EAERYYS . R BIfR
MRBPRTH - FEMEERFRSMNS, URYE
it mmaE. MK, BERRALSDHEE
Ao ARKF, LHAXERAILERE M H RS
RPATREFYE, HAEEHRE SIBKILSYRER
i, ARSBANTHIIER, FERMARERYR.
MEI2ATEY, £ BRAKBRAEER 2. 31
4 4, LwtEREAuf, HeHAEHERIELHE
HI 3 d | ER(E, R EFELEPRUDLK, BT
BARRIAKF. E4 4L 2 M3 HRFEMAKFE. mxd
AN HRAHEERBEAER 1 AF 1T RIEKER, 3
2 AEERAE, BHIHANIH LI, EEIMCHFHA
PiE T &AL E A, X1 B FURR B A I VR SE AT CA AR
EHREHERENAE K. B RRTEHEHEHR
HBMELEN FRAH PR FRIRIK, $39/MF 100 CFUg ™,
XEHNEROHHRENREEEKARERER, BEE3T
REAEILEK, TARERTEER(1 X1)C, M/
DEHAAECFIRPEROBEREAEN, L%

[
N
K
=

THCHRHE

Staphylococcus
aureus(1gCFUeg™)

W {710 6] Storage time (4}

2 IMEARALESHNERRENGFOEPHERESE
NERR T
Fig.2 Changes of the Staphylococcus aureus counts of

chilled pork treated with LAB culture solutions
and stored at (1 +£1)TC

coliform(1gCFli-g

HAXHEN Fecal

0 3 b 9 12 15

{7t ] Storage time(d)

3 FMEARALESANEARENFIREDRNEKD
BRI
Fig. 3 Changes of the Fecal coliform counts of chilled
' eated with LAB culture solution and

stored at (1 1) C

JRE EA /gL

ME3 afEH, wHIERNESIBELEREN 2.
34 A, HEXKHEHFIFHERK, HE5XHEA
ZRERALEE (P>0.05). XABRTREANERS
HEFNLLER, XEERFEHAHNBERTEGEERIR
K, BMZIBEMMEIER, FEERNE( £ 1) CH
AR K EENAEK.
2.2 HNBAXEMVEFUSEFOELISIREL

BHET IR H TVB-N{E. TBA{H. 1BH
SRR, A a . pH RE4.5.6.7. 8.

ME 4T EH, 4 K TVB-NHAERfFEiTHEP 4L
B, FAZRERAEE (P>0.05), BR
MEAFTHKAE DB BARAE 2 M EE, 8
AAMEANNABBERIER, IBRFs A RANEHE
EREEAELR, Mo RAEEREENRESRKS
TR, BUAEAERGSEEREFAS.

15 —— 1
—i—
—k— 3
el 4

10

TVB-N(mg/100g}

0 3 b 9 12 15 18 21

- fa) Storage time (d)

H4 HBBEABALELHERARZARSERAELR
(1 £1)>°C "GP TVB-NETL
Fig.4 Changes of the TVB-N value of chilled pork

treated with LAB culture solution and stored
at (1+1)C

MES REN, 4 A TBABEEREZEKTE (P<
0.05), AR FEREEI RS HI3EP K IEIE
he ZRBF, B3 HATBA EHEZUBENTFLE, B2
AR EAR TBA ETHLBIE, XEEASIFEIAY
SUELLFIEEH CO, FIN, 4, 2 HRETRE,
mllﬂﬁﬁé&qﬂ%‘fs%ﬁﬁ%ﬁ 76 3R 85 n] Hi 46 R B 4R
. HAHETBAETILE 12 dRTMEER, REN
FBAAMNSALEPFESHF —EBRENER, E50F
TR IMERN TR EA, 12 d JFAE TBA E NI

ATk, FTRREREASRP N —EIFRMEDNIFEE
FAMAEVHEHAEERLPHER, FRERTELZI T
Hl. WM HEEB=ALREEE, MEANEHERE
WERLE, SBARE “E4hBR”7. SBK
' T2 S RE18E2 N AE S B o 4 48 Ba B B0 48 F 3L ]
5 & H .

ME 6 afFH, 42, 3 AN BHEYHFiT
BPUEa HEYMEK, 5116.89 3 12~14, WS
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4 P EdED, 9 a HHELEFEHKE, 3
AR R AR EF 19, 49. A HIEARHALE
BARBWAGHE, 552 maEEFREgE, 7
fEAHERAEEED FIREPRAELZRFE20 £
A, INAKERET, X£COENUAELFEEE
SR RENIEHNER; METRENSE 1 HN2
H, NP EA KRR, AHRREMVNIOERLE
HSEARERNERAENIEL, MERRSHA
AFEH, MERERELE., FIHHTAECO, HIN,
FIRE AT, HCo, SEMAINMRIMBEHE,CO,,
FALN pH PEIL, AEKXKBR.

+1
0.3 ¢
——2
0. 2o
~ —a— 3
R U =
o0 —~—iP— 1
=
= 015 F
o0
—
0.1 r
0.05
O [ 1 A 1 1 1 1 ) I 1 L i L1 i 1

(0 3 6 9 12 15 i8 2]

¥-ZE 6] Storage time(d)

EH5 IEEAMRALEBELINRARZTFEEREENESLE
s3FEHh TBA B ATk
Fig.5 Changes of the TBA value of chilled pork
treated with LAB culture solution and stored
at (1 1) C

a* value
i3

dEafd

10

¥-ZER 6] Storage time(d)

H6 FMEBARBLELNBRAREAERGRENELE

TIEROE a N T L
Fig. 6 Changes of the a* value of chilled pork treated
with LAB culture solution and stored at (1£1) C

MNE 7 aTHEH, 43 NLE4 SBAEFET
Rt wii ke RES N, HERBRANTE, =&
ERAEZE (P>0.05). MPBE2HATRAREHE
FHEH, EREE (P>0.05), HEHAHERA
ZIBELBALERE, T&FHEZEE.

MNEGATEM, B2. 3H44KpHEE L B

A REFHGEK o, B2 AETHEHESE, E3HHFH
NHRELF. ZLBALIBRARBERLESE, HTH
BMEABAHEAEE AR, TR pH BT R,
HE3 FHGE, BEHERNER, mEILBRYRES
e, B EtATBEBOEAUERERMENE
A=A RIER, 2B ER 4 E BB EFR
Hm, AR PH XFERRMMK. MRAFRR
ARBE—IRENIEHR, pHBE —PMREERE, T
RS- 8% /38 00 |
ME2 AIFEH, @¥RERKBBRLE KA

Y1 R

Drip loss rate(%)

0 3 § 9 12 15 18 21

P E}HE Storage time (d)

E7 AMEAREGCESIHEREESEIEDTERE

THEL
Fig. 7 Changes of the a* value of chilled pork treated
with LAB culture solution and stored at (1 +1) C

7 - —— |

6.5 . -
g 6
€ 55 A
:5 : ,.. 1

1.5

4 1 Lo d. 4 | A 1 }
0 3 6 9 12 15 2]

W TERTE] Stoage time(d)

EHe FMEAEELCELSNBENBRENFIEDApHEL
Fig.8 Changes of the pH value of chilled pork treated

with LAB culture solution and stored at (1 +1) C

F2 CP2-3#AAEMEE 21 RNEYEREE

Table 2 Bio—amino concentration of CP2-3# group at
21th day of storage at (1 +1) C

3% (REF A ALFE
Treated with 38

preservative solution (mgkg!)

FE b T545 Sample index

A& Bk Tyramine 0

JoE B Putrescine 30. 14

F & Cadaverine 3. 67

7H K& Histamine 0

i Spermine 3.79
Rk Tryptophan—amine No test
¥ Spermidine 3. 01
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W, EVFERPNT HMEYDRESE, REAKSERR
h, HEEYERSEHERMK, I EREMNAK SR
A0, BREREH. BN KRR R 5
BEEPERN, FAEREREHTRERENES
SREEREER. WNEMESEIE, CP2-38 A&ER
FARPNBEERBEHES, HUNEERRBKER
EF 30,14 (mg-kg 1)

2.4 FBEMGFESIE 2 1 RFRIBREITEE
SHEEGFHE 8. 21 RMEREWFEERALE S
&%BT%m TIESITRE21 K, MNEE.

AR, HEARSES., HBARRENAGEHES 4

ﬁ%%ﬁﬁ B4 H4RNITHR R, £F8 KKK 20.

12 4y, B8 21 KB, Z&WaMREN18.89, {H

BHHeHSE, EREEEKFE (P<0.05),

R3I RIABEAZABRBALEBNFRREANGRFEEFE SN 21 RHBEITES
Table 3 Taste panel score of chilled pork treated with LAB culture solution and at 8th and 21th day of storage

at (1+1) C
it (6] #nl (b 2 eIl S HLERE VHHUR AR RmERE Hafla
Time Group Color Flavor and odour Texture Drip loss Broth transparent degree Total score
8th day 1 1.83 2.78 3. 28 2. 61 5.0 15. 50

2 2.17 2.11 3. 44 2. 56 5.0 15. 28

3 3. 61 3. 22 3. 44 3.39 5.0 18. 66

4 4. 44 3. 06 3. 56 4,06 2.0 20.12
21th day 1 3. 81 3.32 3.80 2.0 2.0 14. 93

2 2. 94 2. 29 3. 20 1.0 3.0 12. 43

3 2.91 3. 11 2. 77 5.0 4.0 17.79

4 4, 00 3. 29 3. 60 4.0 4,0 18. 89

* %

3 g B, X PR R B A o A BT 7 A A T R T A A

3.1 AHIERAHBERABBRAEEEARTES,
MBERERES &, BdEFHOME, FEARP
HEmE, SHEILR. Hehar TR (T8
Y. LB. CO,. TH. £F®RE), MmBiik
=] on g, f%ﬁﬁnnﬁ%tﬁ] MALE B AR, 4
VI AR R IR AR AR a R R iR
BiG1ER, ME - Ta1ENEE. MEHRNRETEH
BT s i 66y FLER B8 1% 2 0 AU AR 63 0 & b B B0we B A 8 I
B AR R LR EME Y RS W P B
FBENERREN. IEFERIRXZTHEH
RN ER SN BE ER &,

3.2 ARABRAHENLIEFELABRLERS, EEE
KB THEARLTRASE, FNLEFAULIRER
I, MURERGE: F—MRERS 5
MR BRENIEK, HHTHELE, BN LERN
CO,, WWRBVNHNANALYE, FIEAHNKRMEpH
ETFME, F-SALRTFHETYE, THEOURA4EA
WA RN REZWN, ERAHAROERAKEE.
E_MRERST P ESEMRECO. BT CORS5RHPRIAL
AEBEGSE, FRRBENEHIEC0-Mb. Mb 5CO0
MR NNHEAEEENEGS IE 240 B LA, Hit,
BEERCO MEBMRIFRMNEIE. FTLLCP2-34 HE
P RBPRLRFsat. g FE18d)E, HEYH
FIEFECTEMAKRBEK R, W CP2-31# H{ ey
t, BEFENEIANER, RS5BRERNERAx.
3.3 YR ERMERABIEHTERERRNTE

FRABRHERCIHBRERBRALE, TERBMML
AEEBERER, USSR ERPENERSE
SR E, BEHEAYESENRK. XEEAFERE
A mELEBR, AR TEERERRBIEATHK
B RN

3.4 AXRAKMEHFEELEME, IBHAELEHET
AoREER, MENNRAFREERE, wEEHD
FREFMRSMEIBENBREXOMEER, BE
B R & Bl 2w HE R R .

3.5 AR CP2-38 H LB N AEYMBELTIERR, &
RMNBRETER A, R R AER et EREF 5
HEAEFHEEY, AR TIAREREABBRN/FEHLRE
SARIE S COMCo, FIEM, T HIRBRHME? HLLA
Wr, HATLlEE—R, RIEFMEFZESRENSERE. H
THERERIEH, FAHRNERST—FFEE AT
B, NTERZSFHEMME X ERE TR, Bt
EREMIERAERNILREA AL pH FFK. ABE
TE AR 5 B 7= A 5 40 B 7 o B0 T R0 S W B A )
fERH. LR CO MIMEERMNKME CO mABIER,
XL AR EERAFEAHEAKNRERK, &
EFRE.
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