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Prolonging the Shelf Life of Fresh Beef by MAP Combined
with Vacuum Prefreezing
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Abstract; This paper showed the technique of MAP with vacuum prefreezing of fresh beef. The
qualitative change of fresh beef during the freezing process was studied and discussed to obtain
the optimal’condition of prolonging the beef’s shelf life. The result of sensory evaluation, pH,
the color difference, etc. were evaluated to find out fresh the effects under different. final
temperatures and vacuum prefreezing pressures. Comprehensive optimum conditions were also
studied. The result showed that the effective combination was to treat with the modified
atmosphere of 40% O,, 25% CO,, and under the final temperature of 4 'C and the pressure of
1 200 Pa. This condition could prolong the shelf life of beef to over 14 days.
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HEETABREARBRERAN —FHER
FRUY. U ESTABERENRETEEHEA
WS, A A R B TR 208 R T 4R B9 R
SLER TR ERAREEHL 7 d, F R P R TR
PREEUY . F 2 WAL 28 LA v 20 33 BE AR (AU 20~ 30
min ) K HYS, MERETHIA(EEHRERHE
RMHAERE LHEBRX SFRFERS LR
REEBI P E RT3 B T tRE
REERS RE A EEEMHEEY RER
i 52 BRI A TR Th 38, R T S0 A B N A R BF R
AEEEXL

ARERA MAP XA REQERE. EEH
FRSERETROEM L, RBATHH#TTES
B BESESARRRKE REMROBR, FEK
A8 4 AR ST R R Ot — 5 MR R

1 Ak

1.1 #E5EH

FEFAWAEHRNIETEREZ S TG R
YT a) , B AR R4 ERD , B A R (EARFD ,
4B E CEARFD.
1.2 UFHEE

ADFM-V300 RIS A EN . kX BEHEER
PR HldE: ZY0. 1 ES TR RN XHT &
MHABREFERAARE XRKALE . XHT L
3T ¥ R 5 PR A B 1 1 5 320-S pH it 1549 8- 4%
MBULE) LB E R FHIE; WSC-S 244t
AR Ht; AEWBH. LR AER
B TR . AR RFERAMNE; FAL104 B
FRY: EWREAUIET HE; SPX /M o
RERAAT HlE.
1.3 XBH*E
1.3.1 2R F&X% REGHRABENER.SE
Ho 88 R R AR 4 % 40260, F1 25% CO, (N, 3
ESEBOH, BT RELXBI1IC,HATELNR
1 200,900,600,300 Pa, Fif i EES 600 Paif
HERERO0,1,2,3,4 C, A H#HTHEFRE, #
TESHAEE L B#TSASE, 250 E pH
B.a" 8, FHTRETFEUALBRHERROMSE.
1.3.2 EX#iLiX® HESHTLBEEN.LR.
SiEm% O, f1 CO, SR fl 4 A~ RERM L&t
TEAPEXRBFRUE D, #TREHRY
HAETFSE, R SHRE SR RBRIEN T ESH

R1 KERERARATL(3*)

Tab. 1 Factors and levels of comprehensive fresh keeping

L, (3*)
X F

CRS 1 2 3
ACO, R, %) 30 40 50
B(CO, 4 Lk. %) 20 25 30
C(&E,C) 0 2 4
D43} K 51 . Pa) 600 900 1 200
1.4 ®BMFE

1.4.1 BEHRMKEZ BERBEERKKIL S L

M AT RS K ANBEIR . ETE

K AREW NG HEBESERRBER 2 09F

IR RESAT BT 43, B B EE N KR NRE

BEENER. FRANBREESI SN 4 MER, T

SRR K 1,2,3,4 4. 4 HBIF, 1 A EBE(LE 2).
®2 SAREISRE

Tab.2 The standard of sensory evaluation on beef

P am
o BF P A ok
B B HEERET E#
SR  BOBL) BEREBK SRR

2 ' SRR

BEEFRG B IR F i

BTHERA) WOARE KBEKEF AWK

1.4.2 pHA#W I E F % M GB 9692. 5—
1998¢ A 5 A Hl &% pH E W E Y FHAT. EMIRAE: —
BEEPI N 5. 8~6.2; “REPN 6.3~6.6; RN
6. 714 k.

1.4.3 g28MEFx% VYBR—FENFRAES
BTz RER P, B30 REE, BEEH
BRETLEET, ERAETEROBRMEDL" ",
O LED KPR L HRRARE FHARLGEREE
BB ARTREERIFEERIRZLE, Bl
L o EEFEEREX.

1.4.4 BBILIHGMNTFFE FEMIFETBAS
FEIAEEGEE LR, —BRBIURE - HERR
1X10*4 /g AR IREEA 8 (1~100) X 10° /g %8
Bk 100 X10* /g BAE.

2 #REHM

2.1 FTAESHABLENBEARERRHTMN
2.1.1 ARAAZHABLBEIRGFANZETR
#“¥%H FARFLHEKXETFRABREFSIERM
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%, ERE BN EK, BKES. X—RBEE
HEBAEPEI TR, TARRNRE &EHA
DR, AR REBER, 14 d B3HE 5B
FToREAKN A EZLE.
F3 TREZHABLETHARETISER

Tab. 3 The result of sensory evaluation on beef under

different final temperatures of vacuum prefreezing

sk g 1E] /d
®K\/C 6 8 10 12 14
0 4 3 4 3 2
1 4 4 4 3 3
2 4 4 3 3 3
3 4 4 4 3 3
4 4 4 3 3 2
2.1.2 FRAAERABLBSHREF N pHMEY

Y ARAPTAELET pHEWEERLE 4.
FLRY,E L ED BAL AR &, BN
4dN,pHEYEEREBRHEE - RHEANTE
A AL ELRS 0 C,1 CH pH HECIRE R
NN, EEHABELR O CHLC
B, GRBE BOR BT
£4 TARLABLET pHEMNEER

Tab.4 The result of pH under different final temperatures of

vacuum prefreezing

sk st Aiof EIPE:
®@|/C 6 8 10 12 14
0 5.93 5.8 590 5.87 5.96
1 5.88  5.90 5.94 5,85 5,97
2 5.92 5.89 6.0l 592 5.99
3 5.95 5.8 595 5,99 6.01
4 5.97 5.89  6.02  6.05 6. 06
2.1.3 ARAZARABLABNRYFAEETHTY

w ARABLHLAET o« EHELRRES. T
Bl FASY EE AL B AR R, ERCE 10 d
ARB I B s, RN 10 d BUE B8R
R AALBLENFRABGENERBAESS,
EH U dREHRRNEERSEE4 R
AR IOWHERK, RA RS TLEREHNTFRES
A PIRE G B MR (R 4038 40 2R fR R o B TP
PEARAE, HAHELRN ¢ CRRSHRE

%24 %
4.
k5 THHZHLBLZBTREANESER
Tab.5 The result of color difference under different final
temperatures of vacuum prefreezing
T4k T B [/ d
®Ri|/C 6 8 10 12 14
0 11.88 14.27 13.63 9.31 9.12
1 12.06 13.54 10.02 10.23 9.30
2 10,49 13.36  13.00 9. 89 9.43
3 12.21 14.26 13.90 9. 80 9.04
4 12,55 14.32 13,30 11.43 10. 56

2.2 AAESHABEANBEESAHEIRNTMW
221 FAAZRALEEANBERRAOYH
ARTLAEESNTREFFERREK 6. TUES,
P E B, BRERAMEABERIAE, RE
TFEME R, EHAEE SN 300 Pa fy40 3
BAETAHEGER 7 # vk BB, BT LUR & LR A
H JE #134 600 Pa B35 H4E.
%6 AARLEEATREISES

Tab. 6 The result of sensory evaluation of beef under
different pressures of vacuum prefreezing

i pg L T g ) /d

EJ1/Pa 3 5 7 12 14
300 4 4 4 4 2
600 4 4 4 4 3
900 4 4 4 3 2
1200 4 4 4 4 2

222 RARARHLABEAS pHAH HH &
FMEZHAEESST pH EHMEWAE 7. N pH
{EFBETLUEY, FETAAEE 88 LU #E4
IR pHERIFE 6. 2UT. XE—REHAK pH
HYEE. EHKE (1 200 Pa) 8 A% (300 Pa) il 2
ARES pH EAEXH—%,5 2 #EJ 900 Pa fil
600 Pa 4b ¥ B 5 3L R I — 2.
£7 TAHESHLEENTpHENRER

Tab,7 The result of pH under different pressures of vacuum

prefreezing
ish g g E /d
EJ1/Pa 3 5 7 12 14
300 5.97 5.91 5. 88 5.91 6.01
600 5.88 5.83 5. 80 5.86 5.97
900 5.90 5.85 5.81 5.88 5.98

1200 6. 00 6.14 6.10 6.13 6.23
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223 AAAERLAZEASHRSFHNEFHY
f AREZHLEENTRESH o HWES
RARS ALIES, BIALEE SN 1200 Pa K&
BEMH THEERR, BLEE S H 300 Pa il
900 Pa iy 2 HAF M RMLIE M LR, MXNTE,
FAL 2 S 4 600 Pa R & 2 22 R0 MR BE JRe /s, 26
& ERERIFTERSF KT, FT A B2 BT 4
FA LA, B E 12 600 Pa B 4b 3 RCR
- SE

®8 TEHHZBABENTRESHELZENRER
Tab.8 The result color difference under different pressures

of vacuum prefreezing
sk e /d
[ /1/Pa 3 5 7 12 14
300 11.68 13.67 10.79 8.87 9. 47

600 11.82 11.65 11.58 10.65 9.74
900 10.74  10.43 12.28 9.75 7.86

1200 13.72  12.68 11.83 10.97 7.38

2.3 BAR#HMHMRL

HERFRBAT L, ESFAEYERER X
WA EME DS RERRIAHBEE R, FRIK
FARESNSE LA RERREEREE M, BT
T Lo 3OERRE, ¥ — SRR 4 BRSO R L&
. AT T R BB ER ALK 9,10,
2.3.1 AlAREsH T A% MNARBIANE
— TR AR 43 B 2k X B 9 E B H F AR T
RULE 1D, FMATERZE R H/MMEERE S AHE
REE RGN, Bk EZSH, KBEMEHTEER
B 3 BB » B 25 8 K, U B i B8 3R 9 % i o, B
HEERE.

®9 HhigHtrR
Tab,9 The scheme of optimum design

- A B C D
s OB CO KB S/ EH/

/% /% C Pa
1 1(30) 1(20) 3(4) 2(900)
2 2(40) 1¢20) 1€0) 1(600)
3 3(50) 1(20) 2(2) 3(1200)
4 1(30) 2(25) 2(2) 1(600)
5 2(40) 2(25) 3(4) 3(1200)
6 3(50) 2(25) HO) 2(900)
7 1(30) 3(30) 1(0) 3(1200)
8 2(40) 3(30) 2(2) 2(900)
9 3(50) 3(30) 3(4) 1(600)

F10 EXHABHWESER"
Tab, 10 The result of orthogonal experiment (the 9" day of

preservation)

WoR ome o GG
1 2 6. 35 9. 64 6. 86
2 3 6. 19 12,49 5.90
3 4 6.12 13. 47 6.15
4 3 6.4 6. 09 5.70
5 4 6. 05 11.64 5.30
6 3 6.03 13.87 5.95
7 1 6.32 11.49 6.23
8 1 6. 17 10. 54 6. 15
9 4 6. 29 11,48 6. 30
e U 9 X,

F11 FARESFHREBRAR
Tab, 11 The best scheme by range analysis

% K@ A B C D %‘; ﬁf
Kl 6 9 7 10

gy K2 8 10 8 6  ap  Asm2

WE k3 11 6 0w 9 BC @Dt

R 5 4 3 4

K1 19.07 18.66 18.54 18,84
i K2 1841 18.48 18.69 18.55 45 app,
5 K3 18.44 18.78 18.69 18.49 BC ClD3

R 0.66 0.3 0.15 0.35

K1l 27.22 35.6 37.85 30.06

K2 34.67 3.6 30.1 34.05 4~ a3p
DB ClD3

=3

K3 38.82 33.51 32.76 36.6

R 11.6 4.00 7.75 6.54

K1 18.79 18.91 18.08 17.9

sy K2 1735 16,95 18.0 18.96 A1 app
% K3 18.4 18.68 18.46 17.68 BC CZD3

R 1.44 0.96 0.46 1.28

HREFTERERAFKE REREZBET
75 8 %38 MK, B E B AR B K FH &
3 12
2.3.2 ARESFHFGELENORE BTRREES
BRI ER. FEHTERRESITM. 8
FRIE [m4LET, pH B B 7R 8 B0 $0E 4 BB R
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BEWE. A ZHERER RAZE R AR
SR A SAS AT U LBEE. SR ER, ZHEIR
LGP BRI S B4R HEF . 536294871, BISS 5
ARB B, EB TR 40%0, +25%CO, , Bisk
HRE 4 C,HAERES K 1200 Pa i, 4 4R &

BRMAE.
®12 WEHEFHEHRRKTAE

Tab. 12 The effective combination levels of determined
indexes
i ¥ O 48R CO4#M BLHE il
L/ % /% #%B|/C  EH/Pa
BREWFE 40 25 4 1200
pH & 40 25 4 1200
BEaq" 50 20 4 1200
WEYIEI/
1g(CFU/g) 40 25 2 1200

2.3.3 AEAKNY T LA HEBEHRENEDHE
RESTFMMERAAREN -8 RIERKES
BREFEI13. PHKES 14 X, FEE4 RN ST
RYUE_SHEANEE TUHE, EETLBE

SE MK

#4 C.HEH 1200 Pa, RiFEE O, KB A

40%.CO, Ky 25 % By 7 REMX ALK TZSHK.
F13 K4APE LWJIEUBRERER

Tab, 13 The indexes of fresh beef after 14 days preservation

Re  BE . W I AR
5 gy PHE of 1g(CFU/ )
5 3 6.52 7.43 5.98
3 & #

DERFRERA, XBEF 4L CHLF AR
BRI ; ESHAHENES % 600 Pa i, 4
RRHERRFTHELETK.

DERMARE T, KEBEFEA O f CO. &k
R FAL B LR A TAL H E 73X 86 H R 4 4R
HHPRES—HA, FEEZWHEEE O M LA,
NS TAL AR 4 AR R/,

3) BIARLE G VEE R EEFURBY, B AR 7 R %
B.SAQENFEAN O AHIKLN 40%,CO H
25% , WAL TEAE 4 C,FAEHES 1 200 Pa, AT ffF
SRESMERE 14dLLE.

[ 1] Adams J R, Huffman D L. Effect of controlled gas atmospheres and temperatures on quality of packaged pork[J]. Jour-

nal of Food Science, 1972,37: 869—872.

[ 2] Brewer M S, lkins W G, Harbers C A Z. TBA values, sensory characteristics and volatiles in ground prok during long

term frozen storage: effects of packaging[J]. Journal of Food Science, 1992,57(3): 558—563.

[ 3] Drerup DL, Judge M D, Aberle E D. Sensory properties and lipid oxidation in prerigor processed fresh pork sausage[J].

Food Sci, 1981,46: 1659—1661.

[ 4 ] Jakobsen M, Bertelsen G. The use of CO; in packaging of fresh red meats and its effect on chemical quality changes in the
meat: a review[J]. Journal of Muscle Foods, 2002, 13:143—168.
[ 5] Roy S, Ananatheswaran R C, Beelman R B. Fresh mushroom quality as affected by modified atmosphere packaging[J].

Journal of Food Science, 1995, 60 (2): 334—340.

[6]BEKa, BE SHAGEBREALXFEHFOMAL]. AT, 1997,(10): 33—35.

(7] XA, MEM, B E. SRRSHEARFRHERI] AATI,1998,207(9):23—25.

[8] BHm, k&, TEH, % HQETAS4 NERRSPHTEMI]. BHB T K¥EFIH,2004,23(3):57—60.

(9] MHRRIME. HAH. % ASHTRBEANARTMERNRDI]. &R TR EEBAR.2002,23(7): 7375,

(lo] #FE4 A WMA RS RN ARRI] B F3R4, 1998,21(1): 53—57.

(1] %avg. HEHRH0] K= 58, 1997,3(2): 104—107.

(12] AAR,E=%. REESHRRHNEFRB M0 BB AR, 1996,77(4) . 23—25.

[13] Adams ] R, Huffman D L. Effect of controlled gas atmospheres and temperatures on quality of packaged pork[J]. Jour-

nal of Food Science, 1972, 37; 869—872.

[14] Eimsk, R A TR BARNIFRAB AL - MHRHE T LR, 2002,15(1): 54—55.

(Fieshk . %)



