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AT RbER AR R HRA . X BRI AL R4S 5 4 1 4%
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R Telaire 7001 £14hk CO, SARME . LRI
BRASMEAEE MW E, SSC KMl €S R GB/T
12295-90C /K SR (B 3EHl ih - AT VAR B4 & E I E - 37
S, TA S EIE S BB GB/T 12293-1990¢ 7K
S BRI S - AT R R R A N
L4 ARG

SR FH SPSS # 4 X #4048 647 07 22 B2 = W E M
#7, F Excel 2010 84X BAEH TG40 0T S1ERL,

2 GR545%H
2.1 1-MCP 4bHERT R G BT HIR AL MSE R A 1
EiE A o)Al
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Fig.1 Changes of flesh firmness of apples during

shelf-life in room temperature
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Fig. 2 Changes of SSC and TA of apples during

shelf-life in room temperature
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J A 1-MCP Ab P X} 8 SR SR8 B 43 B AR 48 5 d IsF)
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Fig. 3 Changes of flesh firmness of apples during shelf-life after different storage periods in different temperatures

Note:Fig. (a) was 4 monthes shelf-life in different temperatures; Fig. (b) was 5 monthes shelf-life in different temperatures; Fig. (c) was 6 monthes

shelf-life in different temperatures,the same below.
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PRA SSC iyszme IR 4 FTLUE Y, 787 [R) I 8 o B
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5 (P<<0.05), T 7EM 3 4.5 N A 982881, (14D °C
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JAY 1-MCP AbBEZH Fnxst HE 240 SSC ZE S48 1 433 F R T
4.01% 71 8. 87%,(14 £ D CI LAY 1-MCP 4b 3 40 5 %t
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ABITFRET 4.58% 1 7.02%, (14£ 1) C 7 9 1-MCP
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fRIEIRGER 5 Q4 £ D CIRSE SR SSC 78 e 28 1 ) 22
SYETTLUE H YRR (8] 3 0, 4G IR 8 E A A e
ZAfSE R SSC R EFFE B R HIAKSF. 7 4.5 4 H A,
1-MCP A ZXsF 490 1) 40K TR0 R 3 SR 7 02 28 178 38 1) - e
BA4ED CRBBCRE LT, U2 6 AR, (14 1DC
WgsE R SSC TR A P2, Wl R T (14 = DCR™
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FLLIRBL Shelf-life days/d

-+ 1-MCP4b#! 1-MCP treatment(0+1°C)

B4 AEMERE TR B3R %528 SSC Mk
Fig. 4 Changes of SSC of apples during shelf-life after different storage periods in different temperatures
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TP 1-MCP b 38 >R I I8 Xof B > (14 4= 1D °C 2 i)

(P<0. 05) , it 5.6 4~ A4 A, (144=1)°C 17K 1-MCP
WA SXIRA TA SREREHLEN R EES
(P<<0.05), Jr7j# 5.6 1~ H B, AR IE 8 1 1-MCP
SEFRRTE GRS TA feim (0 HAE TR 9045 TR AT B iR
BRLH1R 21 23% F 21. 33% MR 2, A (14 +
D CR#i 1-MCP 4b 38 5 78 5% B2 25 3R 1) 31 43 551
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Fig. 5 Changes of TA of apples during shelf-life after different storage periods in different temperatures
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& SOD {5 VE7E I JBCHT 128 9 7 s » 7E56 54 K th B 75
vRg U, T J LR ARG, SR SE B ek, 7 1-MCP A3 9
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TEWHERT 54 d, 1-MCP ] T 5 S8 A A2 2 A A0 SR, 4
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54 dJa RGBT AL, th T B B RIEM,SOD i HE R
FRERE W 0 7K, LTS R 8 A AL B el 2, DA T SE 2%
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Fig. 6 Changes of SOD activity of apples during

AL AR
SOD activity/U-g'FW

shelf-life in room temperature
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Fig. 7 Changes of POD activity of apples during

shelf-life in room temperature
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Fig. 8 Changes of MDA content of apples during

shelf-life in room temperature
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RIS R R W, I-MCP ¥7] A RUE S R Ak
MR X TREEEEATHEITARRSER , TR R4S
IR 1-MCP b3 5 Hb e B S48 3 55 ) 16. 2500, Ab PR
SSC L X SR T B 2218 4000, HAER A5 18.,27,54,
63 KX 1-MCP 4b¥2 TA &8 22 T X ] (P<<0. 01,
Xof FAN [ BE T IS [ o I P 2 A B8 2R A SR, B
Ve e B 161 14 3 4 , 2% 38 A i JB 7E B2 S 300 349 32 W 5 B
R IR YA 1-MCP Ak 2> 16 3 I8 > (14 = DC
T e Fr) A 38 > (14 == 1) °C I 6 1Y X BB 3xX — A8 Ak i 9
TR T3 P o S SR 1 SR 1A B L SSC Il TA ZER7E R
1 B 7K T 1-MCP "] A 50 il 52 48 i 3 > 34K
R T, 1-MCP 455 ik i b 22, 7T 2 25 PR4p 30 2R ) 3
it B Ao R A B R Y R o A {5 L, 1-MICP A B %

141

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

s PESREEIT -

F @ & 201411):137~143

] (41D CRREE R BT 2L B8 BE AN TA [ BRRBLAR
TR Y 85 P B4R B 4, T o 40 R 9L 7 R B 42 ] SSC
RERE (14 £ D CIR A BOERE4F . 14h, 1-MCP 4b 3
e LIRS SR ATS R R AP R 9 SOD 145 POD 1
P R T I P T 0 1 L R, BRSO SR SEVE R B
BB 7 N aR, I e — 8 R BE b R SR OR R IR BT 2R
MDA & BT ERRLFEE,

SR SR P I BR AR U KSR, B T 8RN ) PR 38 o S
BT W, LRI — R B BUR (4.5.6 A HD anfir 45
RO EEFEE RO E TS EE, wXKiE
R T 1-MCP b B0 5 R I 58 R i 52 A4 52 0, [R] i
WIS T 1-MCP &b B XA [R5 B T 5 () e i) 3 R
IR SRR TR A A, A 7 M BE G b AR AN [R5
BOER ST B, R R R A E R S

S0k
[1] KFHF. REREAHE P22 [M]. b A2 Tolk iR, 2011
33-49.
[2] Ketsa S, Wisutiamonkul A, van Dorn W G. Apparent synergism
between the positive effects of 1-MCP and modified atmosphere on storage life
of banana fruit [J]. Postharvest Biology and Technology ,2013,85:173-178.
[3] Hui W,Niu R X,Song Y Q,et al. Inhibitory effects of 1-MCP and DPA
on superficial scald of dangshansuli pear [J]. Agricultural Sciences in China,
2011,10(10) :1638-1645.
[4] ARMAG, XD, AR B, 5. T R Ab B0 SR BE R S5 Az 3 40 M
AR LT, Al T2 ,2008,24(7) :217-221.
[5] &%, 8E, THZE, % 1-MCP 3 Wy £ 1 3 5 % i i) 5 5 2
A AFE L AR ], FEILE YR 2009, 29(4) . 754-761.
[6] B3, A5, 4 E 08, 45, 1-MCP % A [ BLBEE By 41 % - 3 SR 3
A= PR R AR [T, SRR, 2007,24(4) :415-420.
[7] LuXG,MaY P,Liu X H. Effects of maturity and 1-MCP treatment on

postharvest quality and antioxidant properties of ‘Fuji” apples during long-

term cold storage [J]. Hort Environ Biotechnol,2012,53(5) : 378-386.

(8] ARILE ,RA, AR/, S5, A R BR TR M8 Z 440 0 500 0o 36 2R 4 R
TR AR AR AR A LT ). Al TARS23R , 2012, 28(6) : 269-274.

[9] Wang X Y,Hang B, Liu C L,et al. Distribution of calcium in bagged
apple fruit and relationship between antioxidant enzyme activity an bitter pit
[I]. Agriculture Science and Technology ,2010,11(1) :82-85.

[10] Zhang D L, Quantick P C. Effects of Chitosan coating on enzymatic
browning and decay during postharvest storage of litchi fruit [J]. Posharvest
Biol Technol ,1997,12(2) :195-202.

(110 BRih, £/, A YA PR S0 S M. M AR BT R 22 iR
#t,2002.

[12] Lelievre J M,Latché B,Jones M,et al. Ethylene and fruit ripening [J].
Physiol Plant,1997,101.727-739.

[13] ¥&F518 B . SRAG S0 #h 28 THI 43 #7 (TP A J 5 %9 3 5 SR S5 I 4t A8
ARG ILT]. Al T RE2£4E ,2005,21(3) : 166-170.

[14] BRFrA:, 2580, KRk 4, 55 1-FF BEIR DI M % 40 5 35 SR I3t o 1Y
W], &Rk, 2003,24(9) :143-147.

[15] A EEZFFEASHE R4, GB/T 12295-1990 7K 5 ik 32 4 & 7l i
T YA B W e - S GE S]. JU R A EARAE AL, 2004,

(16] FEEFIFHESEZ R 4. GB/T12293-1990 7K 5 5 3l i 7T
FEFREE MW RE[S]. b« b EARUE L, 2004,

[(17] B2, B PE, TR, 5. -FER W R E L3RR G AL
BN LT, AR AR kB4, 2006(6) : 31-32.

(18] #hFsAe, FEAE, F30HE, 4. 1-MCP X3 41 5 3 5 10 8 A8 865 119 52 el
7], o ERA, 2004(5) :9-11.

[19] Mattheis J P,Fan X, Arenta L C. Interactive responses of gala apple
fruit volatile production to controlled atmosphere storage and chemical inhibi-
tion of ethylene action [J]. J Agric Food Chem,2005,53(11) :4510-4516.
[20] Sisler E C, Serek M. Inhibitors of ethylene responses in plants at the
receptor level: Recent developments[J]. Physiologia Plantarum, 1997, 100
577-582.

[21] ERRE,BINE , 5. 1-MCP 28 5 350 5 18 R /9% m
0. & & Tl B, 2013, 34(10) : 321-325.

Effects of 1-MCP Treatment With Different Storage Conditions on Quality of
Apple During Shelf Life at Room Temperature

LI Ying' ,REN Ya-mei' ,MA Xue-min' ,]J1 Feng-xian' , REN Xiao-lin®
(1. College of Food Science and Engineering, Northwest A&F University, Yangling, Shaanxi 712100; 2. College of Horticulture, Northwest
A&F University, Yangling, Shaanxi 712100)

Abstract: In order to investigate the effect of 1-MCP treatment on the qualities of apples in shelf-life, taking the ‘Fuji’
apples as experimental materials, the effect of 0.5 pL/L 1-MCP (1-methylcyclopropene) treatment on physical and
chemical quality of apples which were stored at room temperature for (20+£1)°C,108 d and the apples in shelf-life of 25
days which were stored respectively at (1441)°C and low-temperature (0£1)°C for 4,5,6 months were studied. And the
effect of 0.5 pl/L 1-MCP treatment on superoxide dismutase (SOD) activity, peroxidase (POD) activity and
malondialdehyde (MDA) content of apple which were stored at room temperature for (20+1)°C,108 d were further
stuided. The results showed that the firmness of apples treated by 1-MCP were 16. 25% higher than that of control,the
soluble solids content (SSC) of apples treated 1-MCP by declined 40.00% slower than that of control, and titratable
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acidity (TA) of apples treated by 1-MCP were very significantly higher than that of the control at the 18" ,27%",54",63%
day of shelf-life (P<<0.01),s0 1-MCP treatment could significantly inhibit the decreasing of firmness, SSC and TA of
apples which were directly stored at room temperature for 108 days after postharvest. For apples which were stored at
low temperature for 4,5 and 6 months first and then were taken in shelf-life for 25 days respectively,the low temperature
could effectively help to keep a high physical and chemical quality for apples,while 1-MCP treatment could significantly
delay the decreasing of fruit firmness,SSC and TA. There was a better effect of 1-MCP treatment on inhibiting decreasing
of firmness and TA of apples which were storage at (14+1)°C and inhibiting decreasing of SSC of apples which were
storage at low-temperature. In addition,1-MCP treatment could maintain a high activity of SOD and POD in storage and
inhibit the increasing of MDA content.

Key words:apple; 1-MCP treatment; different storage conditions;room temperature;shelf-life; physical and chemical quality
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