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Effect of different mechanical damages on storage result of apple

WU Zhu-lian,ZHOU Hui-ling, REN Xiao-lin, LIU Mei-ying

(College of Horticulture s Northwest A& F University ,Yangling s Shaanzi 712100, China)

Abstracts: [Objective) Effect of mechanical injury on damages and changes of storage physiology of
apple fruit was studied. [ Method) ‘Red Fuji’ apple, the test material, was treated by compressing (1
mm/min) ,vibrating (2.5 and 3.3 Hz) and dropping (60 and 80 cm height) respectively, with the perfect
fruit as the control. Damage by treatments was compared, and the respiration intensity, ethylene release
rate,firmness, titratable acid content and Vc content were investigated during the 2 month storage. [Re-
sult] 1) Dropping made a bigger damage to apple fruit, while compressing and vibrating made a smaller
one. There were a significant difference between dropping damage and the other two treatments (P <C
0.01) ,but no difference between compressing damage and vibrating damage. There was a significant differ-
ence between 80cm dropping damage and 60cm dropping damage (P<C0. 01) ,but no difference between 3. 3
Hz vibrating damage and 2. 5 Hz vibrating damage. 2) Mechanical damage made an obvious increase of re-
spiratory intensity and ethylene release rate of fruit at the later period of storage. Dropping was higher than
compressing and vibrating. 3) 80 ¢m dropping,compressing and 3. 3 Hz vibrating produced more effects on

fruit’ s strorage quality than 60 cm dropping and 2.5 Hz vibrating, making significant differences ( P <C
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0.01). [Conclusion) The effect on apple by different mechanical damages was different. With no clear con-

sciousness of type of mechanical damage.the storability of apple couldn’t be forecast by extent of damage.

Key words: ‘Red Fuji’ apple; mechanical damage; respiration intension; ethylene release rate; storage

quality
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Fig. 2 Changes of respiratory intensity of apple with different mechanical damages
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Table 1 Comparison of the storage quality of apple with different mechanical damages

b 7 b3 5 I TA) / d fifi i/ (kg » em™ %) HER S /% Ve &rfg/(mg g™ b
Treatment Days after treatment Firmness Titratable acid Content of Ve

0 7.68740.180 a 0.49+0.01 a 0.403 240.008 0 a

5 7.406740. 160 ab 0.4840.01 a 0.398 440.007 5 a
% I8 20 7.31940.182 ab 0.45+0.01 b 0.373 240.008 9 ab
Control 35 6.99940.156 b 0.4340.01 be 0.348 940.009 0 b
50 6.606+0. 172 be 0.4040.01 ¢ 0.321 14:0. 007 4 be

60 6.367+0.154 ¢ 0.3840.00 ¢ 0.306 640,007 7 ¢

0 7.68740.180 a 0.49+0.01 a 0.403 240.008 0 a
5 7.14740.154 b 0.4340.01 b 0. 384 840.007 6 ab

B 20 6.92740.133 ¢ 0.38+0.01 ¢ 0.297 840.008 7 d
Compression 35 6.686+0.107 ¢ 0.36740.02 cd 0.276 140.008 1d
50 6.05240. 140 de 0.34+0.01d 0.239 540.008 1 e

60 5.45540.180 f 0.3140.01 de 0.212 940.007 0 ¢

0 7.68740.180 a 0.4940.01 a 0.403 240.008 0 a

5 7.20540.174 b 0.45+0.01 b 0.397 240. 0084 ab

2.5 Hz R 5 20 7.08740. 140 be 0.3840.02 ¢ 0.311 540.007 9 ¢
2.5 Hz vibration 35 6.70140. 149 ¢ 0.37240.01 ¢ 0.281 840.007 2 d
50 6.264+0.181 d 0.34+0.02 cd 0.271 940.006 9 d

60 6.05440.108 d 0.32+0.02 d 0.240 440.008 4 d
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4% 1 Continued table 1
hb 3 A B ]/ d BERE/ (kg + em™ ) T R /6 Ve it/ (mg-g D
Treatment Days after treatment Firmness Titratable acid Content of Ve

0 7.68740.180 a 0.4940.01 a 0.403 240.008 0 a
5 7.10740.121 b 0.3940.01 ¢ 0. 384 840.009 8 ab

3.3 Hz &3 20 6.90140. 145 ¢ 0.3740.01 ¢ 0.296 140.007 9 d
3.3 Hz vibration 35 6.527+0. 150 cd 0.3640.01 ¢ 0.277 4+0.009 2 d
50 5.88540.148 d 0.3240.02 d 0.207 140,007 2 e

60 5.65640. 141 ef 0.3040.02 de 0.171 140.008 2 f

0 7.68740.180 a 0.49+0.01 a 0.403 240.008 0 a
5 7.20940.159 b 0.45+0.02 b 0. 380 540.008 4 ab

60 cm HE 20 6.84340. 165 be 0.3940.00 ¢ 0.335 640,009 2 ¢
60 cm dropping 35 6.61540.154 ¢ 0.37+0.02 ¢ 0.307 340.008 3 cd
50 6.37640.178 cd 0.3440.02 d 0.278 340.008 4 d

60 6.06340.147 d 0.3140.01 de 0.265 940.006 9 d

0 7.68740.180 a 0.4940.01 a 0.403 24:0.008 0 a

5 6.81240.199 ¢ 0.40+0.01 ¢ 0.319 640.008 6 ¢

80 cm P 20 6.55540.122 d 0.36+0.01d 0.288 540.007 6 d
80 cm dropping 35 6.306+0.151 d 0.3440.01d 0.245 740.008 2 e
50 5.66740. 145 ef 0.3240.01 de 0.222 440.008 4 ¢

60 5.35540.160 f 0.28+0.02 ¢ 0.199 640.007 2 e

TE « A 8BS 5 AR AN [R)/NG 50 35 3 m A W 3 22 5 (P<<0. 01)

Note: Different small letters indicate significant difference (P<Z0.01).
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