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Effect of modified atmosphere packaging(MAP) on the quality
of greengrocery during the cold storage
LIN Yong-yan,XIE Jing",ZHU Jun-wei,ZHANG Li-ping

(College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Modified atmosphere(MA) storage is a useful technique to extend vegetable shelf-life. The aim of this
work was to select the most suitable air condition for packaging greengrocery. Samples were stored at 4°C,
under different atmospheric conditions (normal atmospheric air, 10% CO,+20% 0,+70% N,,10% CO»+5% O,+
85% N,10% COx+1% O,+89% N,,5% CO+5% Ox+90% N,,15% CO,+10% O,+85% N,),and analyzed periodically
for the sensory index, chlorophyll, nitrite , total soluble solids, conductivity. The result indicated that the air
composition 10% CO,+5% 0,+85% N, at 4°C was selected as the best one to extend shelf-life and preserve
the nutritive value of greengrocery.

Key words : greengrocery ;modified atmosphere packaging;cold storage; quality

FE S EE . TS255.3 XEkARIRAD ;A X E % 5:1002-0306(2012)22-0360-04

76442 (modified atmosphere packaging, MAP) S, AR SIZG DL TS CEEET b 5Bk, W9 e RimE AN
B SO B 2 R AR B 5 11— R g v2%, i [F] AR L AGY o) 75 5 V4 g AR i T R v il JBT 1) S i), oA
Jo A A, 2R PN IR i PR R R A5, 0 ) G R AR S Dk TSI W5 R A i I 2 2 A
CE LB HAL RO, TS FUE KSR 1 MRS
00 ST MBS 2 AL, RIS, 1S 11 a5 qy 28

N7, AT 5 000 2L 5% ST iy St B, P BLRIZIA T gegm g R ) b R S HUBR A L R R

IR AR AR A BRI RCEKUMIAS s e L R0 A4S (AGLE JESTAOBRD |
ARG PRUFLA, SEION T S B BRI 5 90,2 51,0 47 BT 2 W52 B B 7 9
O EAES% UL R, COLMIMREEAE10% LA _FRENEHT WD R TR 25 A2 A B A 1,
A SR R A W 3 R, Groeschel 55 X5 7 &L HF 5T ARZ% : NaOH. Pibh L5 .2, 6— — ZHEm il s g
KW, 5% O,HEE AT H I 32 5 AIK20% , TIK 2% e B BT R A ], B ) ARZE
MO, HEME 5 | PR 9 11 AR NP Bl Kader 254 5T DQB-360W R AL RE ML g ;s DDS-307 Y
1, 10%6-20% COs, BEWATAMRBSMPREATIY. 6 Gty sig b1 9050 1 5 45 B/ o]+ TDL40B
7 VAR R G ORGE )7 W15 FI &) 02 INSEOE ey vyt g ol 952 B (088 s LHS—100CLY
FUAT AT VSRS B DB VI BRI oo e ooty e b (2 27 [ 1] WY 32
T FFr AT SRS s UV -1102 2
AN WL e R R SRR AR R A
FERE A AR (1986-), 5 HE90 % £ 3 b miisr, T CHEJTAULEEAE RIS e AR
EEWA 0114 L FHEEBFAANLRS TS5 sm 20
(11DZ72292800) ;20114 & 34 7 4% b #3% % R 45407 47 1.2 XWHZE
A (113919N0700); L T HH £ R A& 5 F A2 %A B F 1.2.1  JsUEMGEL SRS EBEE : Vem=3:1, Vgh
21 (J50704) , ASMAAER, m A R T s PRI AR YR I ) S Skg/em?s

75 B 8 :2012-06-04 * i@ I R A

360 20125 22



e R

@étﬂ%&l

B ) SARYE S I K Thglem?s TR PREESARIE S 1 4
4.5kg/em?

FE AL H - ] BT A R ARG 11 ARV EN S 1975 35
HHAS A L) 1 AR BEA T 78 AL, J RN (41D C
A g A A TR W5, 5 8 6d I BE AL K2 8B R AR AL
SELE BT MR IR .

x1 o AFSERALE TS

Tablel Different experimental treatments

KRGS LSRN
A A
B 10%C0+20%0+70%N,
C 10%C0O+5%0,+85%N,
D 10%CO+1%0,+89%N,
E 5%C0+5%0,+90%N,
F 5%C0,+10%0,+85%N,
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Fig.1 Effect of types of treatments on sensory quality
of greengrocery
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Fig.2 Effect of types of treatments on weight loss rate

of greengrocery
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Fig.3 Effect of types of treatments on chlorophyll content
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Fig.4 Effect of types of treatments on total soluble solids

of greengrocery
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Fig.5 Effect of types of treatments on V. content of greengrocery
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Fig.6  Effect of types of treatments on nitrite content

of greengrocery

B SRS A By A TR VA IR R i AR AE
JUH ZEER A, WF TR I N A4 I 5% S 3 N (K A 1
o HEEN T 90% LA _EN0 . NAREE NI 2 (AR ££
RN AF IR 25k » 2% 5 B30 PR I 20 3 P 2 ol e Bk I
LR, AR AT A DI RE, B 2B A,
LS PRI Je5 7758« S« S LSRR MK I O e 45
READIR, M HE IS HUE T,

PH P 6 7T 600, D i 309 75 35 1 SV A 1 R 5
/N 5 BB AR YT AR S 1, PR PR i A 2 e L
Bl AT COLMRIEE I TT i S O 2 1R AR, 75 33 I Aif TR
5 SR B A AR R AR, JEHE AR PR AH.C (10%
CO+5% O;+85% Ny, Wyl 42 55 30d, VAT 12 & 1 7%
T 2mg/kg, 8T FEIbRBRSE T OEANIR IR i dmg/kg, £ 5
B 2 AR
27 BRWPEHPEESEHENL

KA 52 B AN BI85 52 W IR, 48 PN 1) R A
iCA St FNTTEEIN SELERACESI ORI ERS o S 48 Bt S A )
fiff B2 325 < 1 A2 A0 BE 98 UL e e 40 M0 5 52 45 1) A
J5£ 5 JHHE RELA) IR OEE 1 BE ORI R R B 3 TR B2 B e
(Y s J5E mT A AR 24 W R 42 030 A ) B B e
1, R R RS R DU R AR ) PUIE R IR SIS AR AL
AT L AT A I AR BTS E R  VA T R AR 1)
3‘%%“3]0

MNPBET RS0, A1 it BB R 3 2 BT
e, I HAEN T HT ) LR AR T AN I o B 76K

(T4 %389m)



t R K&

@étﬂ%&l

[34] ABBASI N A, HUSSAIN A, MAQBOOL M, et al.
Encapsulated calcium carbide enhances production and post —
harvest performance of potato[J]. New Zealand Journal of Crop
and Horticultural Science,2009,37(2):131-139.

[35] BIBIK N D S,LENOVA V,DRUCHEK E Vet al. Effective
of a soil —acting ethylene producer in obtaining sanitized seed
potato[J]. Russian Agric Sci, 1995(5) :14-15.

[36] ¥ B & i Ae 5 Tk 2. GB 10665-2004, 2445 (& % )
[S]. T P HRAREFABE R T L EFLBERERH, T
RAFEAE 2R T 4 ,2004.

[37] RHAMAN A, CHOWDHURY F R, ALAM M B. Artificial
ripening: What we are eating[J]. ] Med,2008(9) :42-44.

[38] KJUUS H,ANDERSEN A,LANGARD 8. Incidence of cancer

among workers producing calcium carbide[]J]. British Journal of

Vol.33,No.22,2012

Industrial Medicine, 1986,43.:237-242.

[39] 7 i, Bt A 3, F R i&. BNBALE B K S llo—I R 5 £ 4
F a1 []). SR E25,2003(4) :36-36.

[40] SUBRAMANIAN S. How do raw mangoes and bananas
become ripe when treated with chemicals (Answerl )[N]. The
Hindu — Online Edition of India’s National Newspaper,2004 -
07-29.

[41] & . BACE M F AR Y AR T ()] B RkAZ
%:,2008,25(7):51-51.

[42] MARIAPPAN P. How do raw mangoes and bananas become
ripe when treated with chemicals (Answer2)[N]. The Hindu-
Online Edition of India’s National Newspaper,2004-07-29.

[43] EMH. 9P P AR B A ARA TR B R[] PER
4z 8 ,2010,27(10) :50-51.

111111111 1111111111111 1111111111111 1111111111111 111411111111 1111111111111 11111111111 1@

(E3:53627)

0.8 r
0.7
0.6
0.5
0.4
0.3
0.2
0.1
Ol
0 5 10 15 20 25 30
T R H (D
K7 A3y =0T 50 T R 5

Fig.7 Effect of types of treatments on conductivity of greengrocery

3R (%)

SR ZE A, AN [R) AR R 5 A B ) 75552 1) PR TR 8 3
R AR, AL ER AL CIF et 22 25 30d, HEL 55 1Y0.3%
JE AT, TN ZH R AL B ZH BV i 42 25 18d, L S F 2ok
T0.6% . FITLLH S 2 n] DUAE D J4) KT Sk i o AR A6 1
— MR FRR
3 it

LEACHE IR R 5 SR 6 R0 AN [J] 9 5 1 /< AR 33t
AT B R 78S TR AR L, BT FTAS [R] b A5 11 A4 %S 1 =2
Al BT R )
3.1 B SR ) AR R B B A R BRI SR
W 5, FHI B A, YR SR IR AR Ok, kK H T 2
Wl LREITHT S DB TR AR, X5 S0 e s A HE )7
C>E>F>D>B>A.
3.2 WK HT, H S AR I B A AR IR TR
EEoH: 10% CO+5% 0,+85% N, K e i J& S AR Xt
T SRR I S PR, T A R U IR 3R, 45180 7 32
Wk LR A — 8 A E
3.3 ASEEG HAEST T AN R U X AR T SO
8 2 S S, AR 7E B AR I AR T, A TH A
LA ) S 45 AT AL B T2 s HA PR R, 1 ¥

FRA SR AR, b AT 15E— 20197 .
5%k

[1] % we 8. AR € 3 & 3k 5 0 A8 30 I A 32 4% 0 09 3% A [T].
Ao 5 AU ,2011,27(3) : 108-111.

2] &=, 54, Zma,F. G E LRI R R G R
2R e EAL[]]. R TAZ $ 3R ,2011,27(8) :377-382.

[3] Groeschel E C, Nelson A 1 S, Steinberg M P. Changes in
color and other characteristics of green bean stored in controlled
refrigerated atmosphere[J]. Journal of Food Science, 1966,31,
488-496.

[4] Kader A A, Zagory D, Kerbel E L. Modified atmosphere
packaging of fruits and vegetables[J]. Critical Reviews of Food
Science and Nutrition, 1989,28(1) :1-30.

5] 25845 MW AR AR ERREZFH KM b7 &FH
F $ s AL, 2006.

[6] GB 5009.33-2010, & &% ¥ I 4 82 3k L5 24 8% 3k o9 M) 2 [S].

[7] & 22 B, 2308 R 24, RE KRG &2 A 1 5 B 45 F[M].
AP B4 Tk A, 2007,

[8] 4 =4, W -FA2. & ik R B+ 2 45 502 H) & 4 R
R[] R#FEFI,1989,6(3):159-164.

[9] K F 45, dh AR 3 S N AR R AT B A R K e R
8 3% a[J]. B a5 ALK ,2011,27(6) :219-221.

[10] Sanchez—Mata M C, Camara M, Diez—Marques C. Effects

shelf-life and nutritive value of green beans (Phaseolus vulgaris

Ik

=

L.),by controlled atmosphere storage : macronutrients|J]. Food
Chemistry,2003,80:309-315.

[11] #hok ¥, i dh Rk E4h 5. Fobhy Xt sty A E R 8 CR
8 % R []]. B e 5 ALK ,2012,28(1) :211-213.

[12] GB 2762-2005 , £ % P & 74 4 35 FR & 45 47[S].

[13] B 4 kA, & A6, 5. R R e 3R0R B & rt ) &b 3 N R
FAER AN R[] T LA ,2012,33(9):394-397.

20125 228 389





