B % R 2020,37C10): 1562-1572

Journal of Fruit Science

COLIKFR 5 B SR 41 BB 5
5B S 8 M S TR AT B

IRE IUF, RAR, 22

Crp [ AR OMD R 2 Bt SRR 72 T 3 7748 SR 3R 5 0 1 2R A SO =, T 4 125100)

i EABMIRR OEFM FLR ISR A EOE COMF B LT CO. FIBUEM: LRI T T ORI HCh
3% CO> 73 5l N 0% 1%3% 5% 7% 5 AN AL B AN IR (CKOAE (0£0.5) °C 464 R I M 20 “CHe 28U A 7 d J5 R 924k
UL PR LE it S PP 56 P58 AR 07 R ST 236 S5 S A AR PR 1 7 Ak R o (4 SR T B — Rl v PO IO R o B R 2 07 e
TRHZ , CA-3-1 FICA-3-3 2/ Ab BT 5L SRR SR T | 20T M 2488 S5 220 B A4 RO BT COMAR R i i, 07
JEOE AR . A8 270 d+IT 487 d B, CK AT CA-3-0 [ 5L B 2 Bl 20 6, 30 2 S S H AR 2 #78 , CA-3-1.CA-3-
3.CA-3-5.CA-3-7 4 NS R B AR AE 4% “ LA TR B IR R e 0, S0l b (R S R 110 6 8RR TSR R B 5 S8, S 4 SR 5
T AN AT PR B T & B T B o RS Sh TS R W], CA-3-1 AT CA-3-3 i Adb 2 L SRR 0B 5 v o [ 538 1HE
CO,H 0~7% 5 4 3% 0,+1% CO, 3% 0,+3% CO, 2 ML FLJE 2L A IR AL SEK M (=200 D s 1 I RS
K, BEGRFE T B RO/ AN Y LE B T, XRERELE L

KRR LLABR AL COMRMUINH; SRR TRER I 5 TR 0T R A 3

PEHZES:S661.2 XERFRERD: A X E 4D :1009-9980(2020)10-1562-11

Effects of carbon dioxide concentrations on the physiological indexes of

‘Hongxiangsu’ pears during shelf-life after controlled atmosphere storage

WANG Zhihua, WANG Wenhui, JIA Chaoshuang, JIANG Yunbin

(Research Institute of Pomology, Chinese Academy of Agricultural Sciences/ Fruit Storage and Processing Key Laboratory of Liaoning
Province, Xingcheng 125100, Liaoning, China)

Abstract: [Objective] ‘Hongxiangsu’ pear was bred by the Fruit Tree Research Institute of Zheng-
zhou, Chinese Academy of Agricultural Sciences with ‘Kuerlexiangli’ pearx ‘Goose’ pear. When the
fruit matures, the peel turns green yellow, 2/3 of the sunny fruit surface of the fruit is bright-red, the
flesh is white, crisp, juicy and sweet with high quality. It is one of the main commercial pears on the
fruit market. However, during the middle and later period of storage (after the Spring Festival) or the
shelf life after storage, the peel of the pear is easy to turn from green to yellow and secrets sugar and
greasy substabces. In some storage seasons, problems such as core browning or fruit decay occur, which
greatly reduces the commodity value of the fruit and affects the pear industry development to a certain
extent. Therefore, it is very important to solve the problem involved in ‘Hongxiangsu’ pear fruit stor-
age. Under the conditions of fixed O, volume fraction and different CO, volume fractions, the ‘Hong-
xiangsu’ pear fruits collected from a 10 years old orchard with first- class management level in
Yuncheng Salt Lake area of Shanxi province were used as the samples. In order to reveal the effect of
different CO, volume fraction on the quality and physiological indexes of ‘Hongxiangsu’ pear fruits

during storage and shelf life, the best CO, volume fraction during controlled atmosphere storage and the
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sensitivity to CO, were explored, which provided theoretical basis and technical support for delaying
the yellowing of ‘Hongxiangsu’ pear peel during shelf life. [Methods] With N,, CO, and air in the cyl-
inder served as the gas source and 25 L wide mouth glass bottle (rubber plug seal) as the controlled at-
mosphere container, three types of gases were mixed in designed proportions and sent into the glass bot-
tle through the CA gas distribution system. The gas flow rate was set as 150 mL - min™', the O, volume
fraction was 3%, and CO, volume fraction was set as 0%, 1%, 3%, 5% and 7%, totaling five treatments
plus the control (CK, continuous flow of air). Fruits were stored in cold storage at (0+0.5) ‘C with 90%
relative humidity for 130 d, 200 d and 270 d, and then stored on the shelf at 20 C for 7 d. The changes
including fruit external appearance and internal quality, taste and flavor, respiratory intensity and ethyl-
ene release rate, ethanol and acetaldehyde content were compared. [Results] During the shelf life of
fruits after cold storage, CK fruits always maintained a high respiration intensity and ethylene release
rate. Compared with CK and other three controlled atmosphere treatments, CA-3-1 and CA-3-3 groups
had a better inhibitive effect on fruit respiration intensity, as well as mass fraction of ethanol and acetal-
dehyde. The higher the volume fraction of CO,, the lower the ethylene release rate. The fresh-keeping
effect of each treatment mainly showed in the later stage of storage. When CK and CA-3-0 fruits were
stored for 270 d + 20 C shelf for 7 d, the negative value and b value of the peel color index were rela-
tively high, 4° was relatively low, L value decreased significantly, corresponding to the yellow or yel-
low green peel, and some fruits appeared browning. It was preliminarily determined that the the fruit se-
nescence caused the browning. CA-3-1, CA-3-3, CA-3-5 and CA-3-7 could delay the peel turning yel-
low (the corresponding b value was relatively low), keep the green color (a value is low, % ° is high) and
brightness of peel was improved (L value is high), thus delaying the decrease of fruit hardness and solu-
ble solid content. The sensory evaluation results showed that there was no significant difference in the
sensory scores among different treatments (including CK) after 130 days storage and 7 days shelf life,
but the sensory scores of the other four modified atmosphere treatments were significantly higher than
those of CK and CA-3-0 at 200 d + 7 d. CA-3-5 and CA-3-7 treatments were significantly higher those
with 270 d + 7 d storage. Although the two modified atmosphere treatments could maintain the appear-
ance color and fruit hardness better, but the flesh of some fruits had a little of peculiar smell. For sake of
overall evaluation, the sensory scores of CA-3-1 and CA-3-3 were higher. [Conclusion] In the range
from zero to 7% CO,, the ‘Hongxiangsu’ pear fruit was stored for 270 d without core browning and
pulp damage caused by CO,, but only showed slightly peculiar smell with the fruits treated with 5%
CO; and 7% CO.. Comprehensive analysis showed that 3% O, combined with 1% or 3% CO, were the
best parameters for long-term storage (=200 d) for ‘Hongxiangsu’ fruit, which could not only keep
good external appearance, internal quality and flavor, but also delay the fruit senescence.

Key words: ‘Hongxiangsu’ pear; CO, concentration; Controlled atmosphere storage; Shelf-life; Fruit

quality; Postharvest physiology
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Table 1 Ratio of different controlled atmosphere storage parameters

20164F In 2016 20174F In 2017

0. B COL B4 OB CO MR H% 45
Concentration of 0./% Concentration of CO»/% Concentration of O,/% Concentration of CO./% Abbreviation
1 0 3 0 CA-3-0

1 1 3 1 CA-3-1

1 3 3 3 CA-3-3

3 1 3 5 CA-3-5

3 3 3 7 CA-3-7

IR (CKD , FESRR BN H 25
Control (CK), continuous flowing air

IR CCKD , SRR BN A 25
Control (CK), continuous flowing air
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Table 2 The sensory evaluation standard of ‘Hongxiangsu’ pear fruit

PN H Evaluation item PN AR E Evaluation standard 4314 Score
FUECRITR (60) R ABRIE KU 46~60
Taste and flavor The flesh is crisp, the flavor is excellent flavor
FATRIE AR % 31~45
The flesh is crisp, the flavor is slightly diluted
SRIATERE USRI AT S vk 16~30
The flesh is crisp, the flavor is diluted, the fruit has slightly peculiar smell
R PR B KU AR A SRR 0~15
The flesh is soft or slightly soft, the flavor is boring, the fruit has peculiar smell
HRRL40) SRBZEZR, FA 1/3 ULt 31~40
Appearance The peel is bright green, more than 1/3 of the stalk is fresh
R ER, SR 1/3 UL 21~30
The peel is dark green, more than 1/3 of the stalk is fresh
B AL HA T 11~20
The peel is yellow-green, no greasy, the stalk is dry
BB R R T A 0~10

The peel is yellow, and slightly greasy, the stalk is dry
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Fig. 1 Comparison of appearance and color of pear fruits with different CO,volume fractions

in controlled atmosphere storage
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Fig. 2 Effect of different CO, concentration on peel color of ‘Hongxiangsu’ pear
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Table 3 Effect of different CO, concentration on fruit firmness of ‘Hongxiangsu’ pear (kg-cm?)

b3 FLRb VAR T R} ] Cold storage and shelf-life time/d

Treatment Base value 130 130+7 200 200+7 270 270+7

CK 7.13+0.25 6.63+0.36 a 6.48+0.30 a 6.12+0.35b 5.94+0.48 b 5.87+0.39 b 5.51£0.46 b
CA-3-0 6.81+0.47 a 6.86+0.42 a 6.59+0.41 a 6.40+0.36 a 6.25+0.47 a 6.10+£0.38 a
CA-3-1 6.83+0.35 a 6.61+0.57 a 6.75+0.37 a 6.57+0.43 a 6.53+0.43 a 6.30+£0.41 a
CA-3-3 6.94+0.38 a 6.71+0.33 a 6.88+0.40 a 6.73+0.37 a 6.47+0.36 a 6.39+0.39 a
CA-3-5 6.95+0.45 a 6.83+0.42 a 6.86+0.41 a 6.75+0.46 a 6.42+0.41 a 6.30+0.47 a
CA-3-7 6.87+0.46 a 6.75+0.39 a 6.79+0.37 a 6.70+0.36 a 6.59+0.37 a 6.36+0.36 a

7 d i, HoAh S AN R AL E RS R T
CK. Z55LFR BN M BT, Bk CK AR 3
Al 5 AN b B AR S TR PR R 2 e AN R
23 AECOMMHEX LAEER FHRIEAAMG
B E = (SSCORIE M

AV ) T ) AN AN e SR S XUk (1) 2 2 5 g [R]
7, R PR 0 R, nE R A &
(SSC) A4k e S e SR S (1) i o Al 2 5 L 3R

455 RFW], CK RS2 SSC 7E A5 130 d i EE SR i
S W% A T =, i T N TR 1 2E K, CKOR S 1)
SSCIZH T [, Y25 270 d S AR N 5228 7 d B, CA-
3-1.CA-3-3.CA-3-5.CA-3-7 4 N 4b B HR 512 11
SSC &3 & T CK M1 CA-3-0, H&/N Al F1 H 22 17,
Kk CK Fl1 CA-3-0 4 Hofth 4 AN Ab 35 (1) SSC A% {1k e &
K, CK Fl CA-3-0 Z [A] LA J CA-3-1.CA-3-3.CA-
3-5.CA-3-7 4 A3 2 8] 1) SSC % T3 A B3 o
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Table 4 Effect of different CO, concentration on fruit SSC of ‘Hongxiangsu’ pear %
A7 R VTR % 4215 8] Cold storage and shelf-life time/d
Treatment Base value 130 130+7 200 200+7 270 270+7
CK 11.36+0.67 11.59+0.88 a 11.23+0.73 a 11.02+0.66 b 10.93+0.60 b 10.81+0.64 b 10.52+0.71 b
CA-3-0 11.30+0.79 a 11.18+0.57 a 11.20+0.64 ab 11.02+0.80 b 11.00+0.68 b 10.75+0.77 b
CA-3-1 11.31+0.80 a 11.39+0.69 a 11.57+0.60 a 11.43+0.88 a 11.40+0.75 a 11.33+0.80 a
CA-3-3 11.25+0.69 a 11.50+0.55 a 11.52+0.78 a 11.47+0.70 a 11.46+0.70 a 11.37+0.75 a
CA-3-5 11.29+0.60 a 11.34+0.60 a 11.40+0.61 ab 11.45+0.60 a 11.53+0.77 a 11.40+0.73 a
CA-3-7 11.33+0.55 a 11.40+0.77 a 11.44+0.70 ab 11.49+0.65 a 11.60+0.73 a 11.49+0.80 a
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Fig. 3 The fresh effect on the core and flesh of
‘ Hongxiangsu’ pear fruit stored in different CO, volume
fraction on the shelf at 270 d+20 C for 7 d
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Table 5 Effect of different CO, concentration on sensory
score of ‘Hongxiangsu’ pear

Lb 3 5L (] Storage time/d

Treatment 130+7 200+7 270+7

CK 95.0+8.32 a 80.0£7.56 b 60.1+£7.00 d
CA-3-0 97.0£8.15 a 83.0£8.23 b 70.2+7.23 ¢
CA-3-1 98.6+7.59 a 92.5+8.11 a 89.6+8.00 a
CA-3-3 97.9+7.98 a 90.3+8.02 a 88.3t8.12 a
CA-3-5 97.3+7.63 a 89.1£7.23 a 81.0+8.45b
CA-3-7 98.0+£7.23 a 88.2+7.12 a 80.3£7.99 b
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