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Effect of modified atmosphere packaging on postharvest physiology and

quality of ‘Xinli No.7 ’ pears during storage
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Abstract: [Objective]lThe objective of this study is to optimize packaging bags and provide a scientific
foundation for exploring a simple and efficient new preservation technology of ‘Xinli No.7  pears during
storage by studying the effect of modified atmosphere packaging and on postharvest physiology and qual-
ity. [Methods]Storage experiments with commercially mature ‘Xinli No.7” pears were respectively used
in sealed 0.02 mm thickness PE film bags , sealed 0.03 mm thickness PE film bags, sealed 0.04 mm thick-
ness PE film bags and sealed 0.05 mm thickness PE film bags. These bags were spontaneously formed in-
to an atmosphere-controlled environment and stored at a temperature of (0+0.5) ‘C and a relative humidi-
ty of 90% - 95%, and the unsealed 0.02 mm PE packaging bag was as a control. The O, and CO:; in differ-
ent bags were regularly monitored. After 120, 180 and 240 days of cold storage, the fruits were taken out
and placed under 20 ‘C, and fruit firmness (FF), total soluble solids (TSS), titratable acidity (TA), vitamin
C (VC), L*, h° and chlorophyll fluorescence parameters of Peel and aldehyde in the stored fruits were in-
vestigated at 0 and 7 days after cold storage. Respiration rate were measured during shelf time. Decay
rate and stalk preservation index in different periods of storage were calculated. Variance analysis of relat-

ed data was carried out by SPSS 22.0 software. [Results]The concentrations of O, and CO, in sealed bags
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reached equilibrium on the 30th day. The O, volume fractions in the 0.02 mm thickness PE bags, 0.03
mm thickness PE bags, 0.04 mm thickness PE bags and 0.05 mm thickness PE bags are respectively
19.4%, 16.2%, 15.4%, 15.0%. The CO, volume fraction of 0.02 mm thickness PE bags, 0.03 mm thick-
ness PE bags, 0.04 mm thickness PE bags and 0.05 mm thickness PE bags are 0.5%, 2.0%, 2.6% and
3.0%, respectively. The ability level of gas adjustment was 0.05 mm thickness PE bags, 0.04 mm thick-
ness PE bags, 0.03 mm thickness PE bags, 0.03 mm thickness PE bags from high to low in turn. And the
thicker the bag thickness, the shorter the time it takes for the gas components in the bag to reach equilibri-
um. Modified atmosphere packaged can reduce the yellowing rate of the peel and play a better green
keeping effect. The L value indicates brightness. The larger the L value, the brighter the color of the peel.
The h° value is the chromaticity angle, which indicates the change in yellow-green. The higher the value,
the greener the peel. When the h value reaches 90, it is considered to be completely yellow. The results of
indicators showed that the adopted packaging bags slowed down the rise of L value of peel and the de-
cline of /° value. On the (120+7) days, the L value, 4° value were significantly different between treat-
ment and control groups (p << 0.05). There were no significant differences in F, values between the treat-
ments and controls when refrigerated for (120+7) days, 180 days, (180+7) days, 240 days, and (240+7)
days. The values of F, and F,, of the control and treatment gradually decreased from 120 days to 240
days. With the extension of refrigerated time, the F\./F, value of ‘Xinli No. 7’ fruit gradually decreased,
and the F./F, value increased during shelf life. There was no significant difference in Fv/Fm values be-
tween the control and treatment at 120 days and 180 days, but the F./F,, values of each treatment were sig-
nificantly higher than the control at 240 days. On 120 days,180 days and 240 days, the fruit decay rate
was significantly lower than the controlof the filmbags and improved stalk preservation index, 0.03 mm
PE film bags has the lowest fruit decay rate, 0.05 mm PE film bags has the best stalk preservation index.
Fruit firmness, total soluble solids and titratable acidity did not change significantly during storage of
each treatments, but vitamin C content decreased significantly during storage of 0.04 mm PE film bags
and 0.05 mm PE film bags. No browning was found in the flesh and core of ‘Xinli No. 7 ’ during the
whole storage period, no matter control or treatment. No ethanol content was detected in the fruit of “Xin-
li No. 7’, and the acetalde content was very low. [Conclusion] Fruits of ‘Xinli No.7” more embodied in
the storage period by using 0.03 mm thickness PE film bags for modified atmosphere packaging, and the
0, and CO; concentrations in bags played a main role, and when maintained O, at 15.3% to 16.9% and
CO; at 1.8% to 2.1% had a good preservation effect on keeping green, but reduced the quality of the fruit
such as vitamin C. Therefore, it is necessary to combine modified atmosphere packaged with 1- MCP
treatments, thereby achieving the goal of preservation effect.
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Fig. 1 Changes of O, and CO. concentrations in different
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Table 1 Effects of different packaging bags on fruit decay

rate of ‘Xinli No.7’ pears during storage o

AL 70 A 8] Storage time/d

Packaging 120 180 240

0.02 mm PE 4843111 8.02£0.01 a 8.47+0.07a  8.62+0.02 b
Unsealed 0.02 mm PE
packaging bag

0.02 mm PE4E4L 11
Sealed 0.02 mm PE
packaging bag

0.03 mm PE4E4L 11
Sealed 0.03 mm PE
packaging bag

0.04 mm PE4S$L 0
Sealed 0.04mm PE
packaging bag

0.05 mm PE4$4L11
Sealed 0.05mm PE
packaging bag

VR P bR 2, W BN [F NS FRER R 2 Du-
can’s ZE S R E M NHTIEREKF(p <0.05. TH.

Note: Data are means + std. Values followed by different small let-

5.08+£0.02c 3.43£0.06d 11.52+0.17 a
0.00£0.00 e 8.14+0.07b  5.65+0.05 ¢
7.15£0.50b 5.55£0.05¢  5.17+0.03 d

1.85+0.10d 5.45+0.05c¢  3.56+0.05¢

ters within the same column are significantly different according to

Duncan’s multiple range test at p << 0.05. The same below.
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Table 2 Effects of different packaging bags on fruit
handle freshness index of ‘Xinli No.7’ pears during storage

AL 7 A 8] Storage time/d

Packaging 120 180 240

0.02 mm PE &AL 94.49+£0.43 ¢ 79.66+£0.06 ¢ 46.44+0.25 ¢
Unsealed 0.02 mm PE
packaging bag

0.02 mm PE4$4L 11
Sealed 0.02 mm PE
packaging bag

0.03 mm PE4S4L 11
Sealed 0.03 mm PE
packaging bag

0.04 mm PE4S3L 0
Sealed 0.04mm PE
packaging bag

0.05 mm PE4S3L 0
Sealed 0.05mm PE
packaging bag

96.54+0.14d 82.76+0.02 d 54.75+0.09 d

97.33+0.11 ¢ 82.50+0.09 ¢ 58.21£0.16 ¢

98.57+0.07b 92.07+0.06 b 72.18+0.44 b

99.63+£0.02a 94.18+0.18 a 81.62+0.11 a

H, 5 120 d. 180 d. 240 d B, XF 8 .0.02 mm PE
4%.0.03 mm PE 4% .0.04 mm PE £$10.05 mm PE [
SRR R T 2 TR) 25 S T ORISR R, A AR
ficf 25 SR
25 AEBEX FHHTS HEREENEI

i & 4 F A 120,180,240 d I, AN [A] £ 2%
HTEL TS R R AR DR AR d B B B S PR
SRR [ ZE B2 4R 1 d i 0.05 mm PE 48 fit I
o FEF 2 T IR 2% 0.02 mm PE 48 (1 I 5 B HL
SXof TR (18 P I 5 P A 1K

—e—CK —&— 0.02 mm—&— 0.03 mm

—%— 0.04 mm—©e— 0.05 mm

31 r 120d

T 5
Respiration rate/(mg-kg!-h'")

TR ZE1H Shlef time/d
—e—CK —=— (.02 mm—a— 0.03 mm

—*— 0.04 mm—e— 0.05 mm

= 45 180d
w 40 b T
B 35 la X
w E b
®y 30
= 25 |
& g
2 2
s 15t
[}
2 10 ;
1 2 3 4 5 6 7
2283 Shlef time/d
—+—CK  —=—0.02 mm—a—0.03 mm
—%— 0.04 mm—e— 0.05 mm
= a
= 3B 2404
E;
w 30 f
m
H 5
g |
& g
g 20 }
—
=
Q
2 15 ;

1 2 3 4 5 6 7
TR 224 Shlef time/d
4 TEBEN HHTS REEIRAFIRGEE NI
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Fig. 5 Effects of different packaging bags on acetaldehyde

of ‘Xinli No.7’ pears during storage
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Table 3 Effects of different packaging bags on fruit firmness of ‘Xinli No.7’ pears during storage (kg-cm?)

377 A TR 1] & B 2241 Storage time and 7 days (on shelf life)/d

Packaging 120 120+7 180 180+7 240 240+7

0.02 mm PELSAFLI 3.94+0.47 b 3.93+0.44 a 3.98+0.44 b 3.77£0.29 a 3.88+0.24 a 3.68+0.25 b
Unsealed 0.02 mm PE packaging bag

0.02 mm PE4&4L 1 4.06+£0.35 b 3.97+0.42 a 3.9940.35 b 3.7840.4 a 3.91+0.37 a 3.87+0.3 a
Sealed 0.02 mm PE packaging bag

0.03 mm PE4§4L. 1 4.01£0.4 b 4.08£0.58a  4.23#046a  3.99+037a  3.91+032a  3.91+042a
Sealed 0.03 mm PE packaging bag

0.04 mm PE£8FL 1 4.28+0.44 a 3.994+0.39 a 4.2+0.43 ab 3.9240.38 a 44+0.31 a 3.88+0.35 a
Sealed 0.04mm PE packaging bag

0.05 mm PE£SHL. 1 3.96+0.43 b 3.9240.34 a 4.1+0.36 ab 3.8840.45a 3.82+0.31 a 3.96+0.36 a

Sealed 0.05mm PE packaging bag

T4 TEEENFHRTS RtERYS BN

Table 4 Effects of different packaging bags on total soluble solid of ‘Xinli No.7’ pears during storage %
O y.E:N VA FEIS ] B B 423 Storage time and 7 days (on shelf life)/d
Packaging 120 120+7 180 180+7 240 240+7
0.02 mm PE4S AL 10.81+0.47b  11.16x047a  10.68+0.43 ¢ 11.29£0.27b  11.07+0.37 a 10.77+0.33 a
Unsealed 0.02 mm PE packaging bag
0.02 mm PE4$4L 11 11.04+£0.54 b 11.16+£0.44 a 11.07+0.44 b 10.86+0.39 ¢ 10.44+0.7 b 10.78+0.73 a
Sealed 0.02 mm PE packaging bag
0.03 mm PE£E4L. 1 11.5740.58a  11.3+0.51 a 10.88£0.42bc  11.04£0.53bc  10.72+0.94ab  10.88+0.53 a
Sealed 0.03 mm PE packaging bag
0.04 mm PE484L. 11 10.93£0.68b  10.84+0.66b  11.55£0.68 a 11.8+0.58 a 11.04+0.49 a 10.94+0.57 a
Sealed 0.04mm PE packaging bag
0.05 mm PE 3L 1 10.92+0.49b  10.62+0.71b  10.72+0.77 ¢ 10.99+0.49 ¢ 10.93+0.54 a 10.79+0.36 a

Sealed 0.05mm PE packaging bag
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Table 5 Effects of different packaging bags on titratable acid of ‘Xinli No.7’ pears during storage %
2 VAR 1] 2 T 4 1 Storage time and 7 days (on shelf life)/d
Packaging 120 120+7 180 180+7 240 240+7
0.02 mm PE£EAHLF 0.031+0.00b  0.035£0.00b  0.033£0.00a  0.040£0.00a  0.034£0.00a  0.020+0.00 b
Unsealed 0.02 mm PE packaging bag
0.02 mm PE£4L 11 0.031£0.00b  0.037£0.00a  0.031£0.00bc  0.035£0.00b  0.033£0.00a  0.035+0.00 a
Sealed 0.02 mm PE packaging bag
0.03 mm PE£E4L 10 0.032+0.00b  0.037+0.00 a 0.032+£0.00 ab ~ 0.034+0.00 bc ~ 0.033£0.00 a2  0.036+0.00 a
Sealed 0.03 mm PE packaging bag
0.04 mm PE4&4L 11 0.036+£0.00a  0.032+0.00 ¢ 0.031+0.00 ¢ 0.033+0.00 ¢ 0.033+£0.00a  0.034+0.00 a
Sealed 0.04mm PE packaging bag
0.05 mm PE £ [ 0.03240.00b  0.036+0.00ab  0.032+0.00 bc ~ 0.033£0.00c  0.033£0.00a  0.035+0.00 a

Sealed 0.05mm PE packaging bag
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Table 6 Effects of different packaging bags on ascorbic acid of ‘Xinli No.7’ pears during storage  (mg-100 g")
0375 1, VAN R) B B8 2R 1] Storage time and 7 days (on shelf life)/d
Packaging 120 120+7 180 180+7 240 240+7
0.02 mm PEZEAHLI 2.386+0.09 b 3.507£0.01 b 2.990+0.02 a 3.970+0.12b  3.557+0.09 a 4.080+0.10 a
Unsealed 0.02 mm PE packaging bag
0.02 mm PE&S4L 1 3.128+0.04 a 3.663+0.02 a 3.088+0.01 b 4.299+0.08 a 3.245+0.16 b 3.934+0.10 b
Sealed 0.02 mm PE packaging bag
0.03 mm PE 4L 1 2.259+40.02¢  3.271+0.01 ¢ 2.507#0.01 ¢ 4.053+0.06 b  2.350+0.03¢  3.894+0.06 b
Sealed 0.03 mm PE packaging bag
0.04 mm PE£SHL. 1 2.274+0.02 ¢ 3.271+0.01 ¢ 2.35240.00d  3.521+0.01 ¢ 2.310+0.03 ¢ 3.309+0.06 d
Sealed 0.04mm PE packaging bag
0.05 mm PE4S4L 1 2.291+0.00 ¢ 2.982+0.02d  2.328+0.01 ¢ 3.322+0.04d  2.332+0.10c 3.475+0.05 ¢

Sealed 0.05mm PE packaging bag
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