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ABSTRACT: The work aims to compare the storage quality of 'Anli' pears in different producing areas, and explore the

effects of different concentrations of 1-MCP treatment and film packaging on the prevention and control of 'Anli' pear skin
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browning. The fruits of 'Anli' from Haicheng and Suizhong of Liaoning and Jixian of Tianjin were used as test materials.
After storage at (0+£0.5) °C for 180 days, they were equilibrated at 20 °C for 24 h and placed for 7 days in the shelf life.
Then, the storage quality of 'Anli' pears from three producing areas was determined. At the same time, the experimental
study based on 1-MCP treatment with different concentrations (0, 0.5 and 1.0 pL/L) and packaging with different films (PE
and PVC) was carried out to prevent skin browning of 'Anli' pear from Jixian, Tianjin. Comprehensive analysis of fruit skin
browning, external color and internal quality showed that, the quality of 'Anli' pear from Suizhong was better than that of
Haicheng and Jixian when harvesting. However, during the 180-day storage period and 7 d at 20 °C, the appearance color
and storage endurance of 'Anli' pear from Haicheng was the best, Suizhong was the second, while Jixian was the worst.
Compared with CK, the two kinds of film packaging could to certain extent inhibit the skin browning of 'Anli' pear fruit,
but different concentrations of 1-MCP treatment completely inhibited the skin browning (skin browning index of 0) of 'Anli'
pear during shelf life after low temperature storage, which maintained the fruit peel color brightness and yellow-green
degree. The use of 1-MCP reduced the respiration intensity, ethylene release, ethanol and acetaldehyde content of fruits to
a certain extent, thus delaying the fruit senescence. The firmness and titratable content of fruits treated with 1.0 uL/L 1-
MCP were higher, and the SSC of fruits treated with 0.5 pL/L 1-MCP could remain high. Compared with CK and two kinds
of film packaging, 0.5 and 1.0 pL/L 1-MCP treatment can be used as one of the main techniques to control the shelf life of
'Anli' pear after the 180-day low temperature storage. Its skin browning is low and its appearance and internal quality are
good. It is not recommended to use 0.03 mm thick PVC film bag to store 'Anli' pear in production. If the storage period of

'Anli' pear is less than 180 d (medium and short-term storage), 0.02 mm thick PE film bag can be used for spontaneous

modified atmosphere storage.
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Tab.1 Basic quality indicators of 'Anli' pear at harvest in different producing areas

i B 3 /(kg- (0.5 cm)2) SSCJER A 40/% TARE 5 50/% Vet /(mg-(100 g)™)
TRk 4.53¢ 11.8a 0.631c 5.99a
g 5.60a 11.9a 0.976a 4.78b
faif 1 4.95b 11.3b 0.779b 3.76¢

T T — BT R B AR S0 BEROR P<0.05, /K22 5 1 3%

K2 AEFHRELH 180d FHEEARLEE, SSCRE. TASEMVc FEIER
Tab.2 Comparison of fruit firmness, SSC, TA and Vc in shelf life of 'Anli' pear stored at low temperature after
180 days in different producing areas

180 d+24 h* 180 d+7 d*

a0} i 5/ SSCliitt TARiHt Ve it/ i 35/ SSCHife TAFiH Ve it/
(kg (0.5em)?)  H%/%  HB/%  (mg(100g)1)  (kg(0.5em)?) 53FU% 3 EU%  (mg(100g)™h

TR IR 3.79b 12.2b 0.560¢ 2.30a 2.42b 12.0b 0.542b 4.17a

grh 4.96a 13.1a 0.860a 2.05a 3.71a 12.9a 0.757a 2.90b

i 2L 4.62a 12.4b 0.688b 1.91a 3.63a 12.2b 0.705a 3.12b
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Fig.1 Storage effect of Anli pear from different producing areas
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Tab.3 Comparison of fruit skin browning index and peel color in shelf life of 'Anli' pear stored at low temperature after
180 days in different producing areas

180 d+24 h* 180 d+7 d°
i r— R r— R
L a b 0 L a b 0
TR 5.0a 69.4a -4.16a 43.0a  95.6a 10.2a 6592 —-l.44a  42.5a 91.8a
g 75.0b 55.0b 3.53b 36.3b  83.9b 81.3b 51.3b  6.40b 31.8b 77.5b
i 90.0c 47.7¢ 5.83c¢ 29.4c  77.2¢ 96.7¢ 50.0b  6.34b 33.1b 78.9b

T T — BT R B AR REROR P<0.05, /K22 5 3%

F4 1-MCP LEMHREENRELH 180 d FHRHARILEE, SSCAE. TASEM Vc EENH N
Tab.4 Effects of 1-MCP treatment and film packaging on firmness, SSC, TA and Vc in shelf life of 'Anli' pear fruits stored
at low temperature after 180 days

180 d+24 h* 180 d+7 d*
AP ik 3¢/ SSCi TAR i Ve i/ i 3/ SSClis TAMif  Veiig/
(kg:(0.5cm)?)  53%U% 53 EU% (mg (100 g)") (kg (0.5em)?)  3EU%  53%U% (mg (100 g)™)
CK 4.52a 122b  0.674a 1.91a 3.63b 12.0b  0.698b 3.42a
0.5 pL/L 1-MCP 5.18b 13.4a  0.700a 2.25a 3.90b 13.1a 0.771a 3.52a
1.0 uL/L 1-MCP 5.03b 11.9b  0.714a 2.35a 4.56a 12.4b 0.783a 3.20a
PEJE 5.07b 109¢c  0.598b 1.82a 4.28ab 11.4c 0.607¢ 3.73a
PVCJE 4.99b 11.2c  0.668a 2.04a 4.14ab 11.7¢ 0.680b 3.63a

He: [ —FN BT R R RS ST R P<0.05, KFE2ER B
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0SB €2 S
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CK 2 L5 2 R 8 50m3k 90.0 LU E, 2 Bl 4o 2%
RS R R FR R EART CK 41, 1 2 4> 1-MCP
AbPRA S R FR B 0. S5 EM, 5 CK 4
AHEG, PE Fll PVC 45 2 Pl B4 2 58 B 0 BRI 22 3408
JE 180 d JE SR AR N LAY R Rz R E, I 2 AP 1-
MCP kb3 5 B 58 4 0 il 2 Z4V% 98 180 d J5 6328 7 d 1A
() RS R ) R, PRERSCR LA 2,

XS R AN AR SRS (L. a {H. b {H.

0) AT ATIEER (W3R 5) KM, 24 1-MCP 4 B . : ]
PRELAN 2 PR RS L. b, 0 X B2 24 1-MCP Ak BRI £ 3 f 22 B ) O i 20CR

BT CK 4,24 1-MCP A-FRZH A 2 Fhid 240 2 Fig.2 Fresh-keeping effect of two 1-MCP treatments and film
R LAE. b, 0 ZFIARZE (P20.05); CKH packaging on Anli pear
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Tab.5 Effects of 1-MCP treatment and film packaging on skin browning index and peel color in shelf life of 'Anli' pear
fruits stored at low temperature after 180 days

180 d+24 h* 180 d+7 d*
og i) Ly PR uRES L2453 B RES
S g1 L a b 6 i g1 L a b 0

CK 90.0a 47.7b  5.83¢c  294a 77.2a 96.7a 50.0b  6.34c  33.la  78.9a
0.5 pL/L 1-MCP 61.8a -1.37a  42.6b  91.9b 61.7a —-0.40b 4286  90.6b
1.0 pL/L 1-MCP 62.9a -3.44b  42.6b  94.7b 622a -1.59a  429b  92.2b
PEfE 25.0b 58.7a -1.65a  39.1b  91.8b 28.9b 56.8a  023b  38.7b  89.3b
PVCJE 123c 61.2a -3.50b  41.1b  94.5b 15.3¢ 58.6a —1.09ab 39.8b  91.3b

T =887 R A RS0/ R OR P<0.05, JKF22 5 8 %

*®6

1-MCP 4 EBFEE AR R RIS H 180 d BRI B RLFEREEMZ ER MM

Tab.6 Effects of 1-MCP treatment and film packaging on respiration intensity and ethylene release in shelf life of 'Anli'
pear fruits stored at low temperature after 180 days

. 180 d+24 h* 180 d+7 d*
BRI 3 % /(mg-kg h'Y) KRR /(WL -kg -hY)  PRIRERJE/(mg-kg h) ZHFRE/(WL-kg *h)
CK 35.79a 9.32a 40.51b 3.93a
0.5 uL/L 1-MCP 33.47a 4.44b 37.61b 2.34b
1.0 uL/L 1-MCP 26.80b 5.21b 30.58a 2.03b
PEJ 34.76a 7.93a 32.73a 2.98ab
PVCJ 31.63ab 6.70ab 30.04a 2.44b

T [ —FECT R A RIS R OR P<0.05, K225 8 3%
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Tab.7 Effects of 1-MCP treatment and film packaging on the contents of ethanol and acetaldehyde in shelf life of 'Anli'
pear fruits stored at low temperature after 180 days

e 180 d+24 h* 180 d+7 d*
LS B /(mg- (100 g)) LS E/(mg(1002)) ZEESE/(mg (100 g)Y) ZEESE/(mg (100 g)™)
CK 0.54a 0.19a 58.11b 1.74a
0.5 uL/L 1-MCP 0.20b 0.08b 45.80a 0.78b
1.0 uL/L 1-MCP 0.05¢ 0.06b 40.18a 0.42b
PEJE 0.24b 0.09b 53.43b 0.44b
PV 0.30b 0.15ab 73.69¢ 0.61b

T A RCT R A RSSO R OR P<0.05, K22 57 8 3%

180 d+7 d"Hf, VIR 2 AL L 5211 Ve 7 i 18 3 ( P<0.05)
T e rp R B A R e B SRR | R
R o A SSC At fRHrdmy , Ruta] LRk z
TR 38 A 1) Bl 3 R AT 3 0 R O AR SR BB )
AR AR S e T SR S AR A B, e B e T AR S A 5
ZURRUT, BRI RS 180 d JFHRAE 7 d
$0 ) SR Rz 201 R RN B (e R B R R AU (L (EL L b 1H
o m, alihf), BEWKE (WE3), &h
GRR Z , w R GRS A R (L {EK), B
Bt ™ (L3 3 ) aZEA b RS i B 1
B A8 S TP A S AR AR, 4 P2 R R
i AN TR R & B[RV 180 d Ji 20 °CHT 4R
7d W), DU 2 B AN UL I R I vk e i, 2 ep
W2, 8 Bd 25 o 3 A7 ML B RSCRIE Ji S 52 1)
i (OMREIt ), NAEMET (BERE . Ve & . SSC
TSR ) FIR R R R AL 25 5 0T RE S Y b i R 4
¥ o OARBE AR . RO SRR A e8],

- W 568 85 1T 2, s TR T30 o e S TR O 300 1) 2 52 5
Z10 2 AN EE AR, 1-MCP 1E R & 1E A
FEHR, it 5 202 ARG 4 LB N TR 208 i A
IR B PR SRS AR e G R S H 223,
Sz rh, B E A2 FUE VS 180 d JF 20 °CHEZE 7 d
b, 5 CK M, 24 1-MCP ZEFRZFN 2 Fh i
AL 2] B AE — o AR B A T 2 B S0 I I i
LR, MIMAESE TSRSy, Hd 1.0 uL/L
1-MCP  4b B Xof 5% 52 0 Wi 5 B2 7 400 i) 6 2R 4 F 0.5
uL/L ZbFEZH | X5 1-MCP AbBRAEFRBLR 52 | A HFSE
gER P, BRI R T OB O EEY R, R
2x PSR R, e A R B U AR
SIS, 2 S 1-MCP ACBRZ RS2 ZBE R 2 1 5
I BART CK 41, ¥ — W5 R, 1-MCP 4b 3]
il TR R ITEE, BT RS X F
2 AR ALk 1, PVC A0 s SRS Y 2 B B
PE Jii, L& CK Z41F1 2 4~ 1-MCP AbFR4], XAl A
T PVC AW B4y . Bk, WM SBCRER
LEESE TR, 5 EERFLOERRR AT 4 R

—3,

5 CK ZHAAH, 2 Fl 1-MCP b3 )y 2 Y RE 58 44
il 2BV TR 180 d J5 HR 4R 7 d J 1) SR 52 P R o 1 A
YAy LSBT Y R Bt S B R S AR, 1.0
uL/L 1-MCP Kb 2H 5552 0 i B A i o % i DR FAR
1, 0.5 uL/L 1-MCP 2 HRE A SR SE4ERF 4 S 9 SSC &
i, 5 CKAIAfM, 2 Rl v/ —E A B
il AR ERG Y KA, AR SRR A AN, 827
FRE B AR s PVC T e B L S 8 R 0 1) 410 i R
FIR B2 G (0 (1 ARG CR HAR AT T PE IR, H &g R
SRR CE W CBES RAw ), B AR BICR
JEREJ5 0.03 mm [ PVC AR T 22 5L

4 L5k

SHIBUESS S T MRS g i GNP VR CRE R B
dn S R, 4 v 2 B SR SO SO B 0 S k] EL
LR, BYSHE 180 d, 20 °CHe4R 7 d WiE], VeI ERL
(AL e A I P ey, PR, B 2E. 5
CK 41F0 2 P A BE A0 HE, 2 Bl 1-MCP Ab B AT D)2
LB G R S E, BECRA 0.5, 1.0 pL/L 1-
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R AR R AR AR S R R R — .
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