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Influence of 1-MCP on the aromatic substance emitted by Gala’ apple

during storage by using GC-MS and electronic nose technology

FAN Li XIANG Chun-yan ZHOU Ke WANG Hao—jie REN Xiao—lin"
(College of Horticulture Northwest A & F University Yangling Shaanxi 712100 China)

Abstract Objective To study the effects of 1-MCP on the aromatic substance of Gala’ apple during
storage at 20 °C and to explore the application of electronic nose technology on detective and classifica-
tion of volatile components emitted by apple fruits during storage. Method The volatile compounds of
Gala’ apple from different storage time and different treatments were extracted by headspace solid phase
micro—extraction(SPME) and analyzed by gas chromatography—mass spectrometry (GC—MS). An electronic
nose (PEN3) combined with linear discrimination analysis (LDA) was used to study the effects of 1-MCP
treatment on the volatile compounds emitted by Gala’ apple during storage at 20 °C. Result The results
of GC—MS showed that 1-MCP treatment inhibited production of many volatile alcohols aldehydes es-
ters and estrogen including varieties and total contents of those volatile components but had little effect
on the emission of ketones. Result of the liner discrimination analysis (LDA) of electronic nose indicated
that the control and 1-MCP—treated fruits from different storage time except those from 6 days of storage
could be discriminated. Conclusion 1-MCP treatment significantly inhibited the synthesis of aromatic
substances emitted by Gala’ apple during storage. The control and 1-MCP treated fruits from different
storage time could be distinguished to a certain degree by using electronic nose.
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1 1-MCP ) '
Table 1 Effects of 1-MCP on the aroma volatile compounds of Gala’' apple during storage at 20 °C pe-ke™
Time of storage
Aroma volatile components Treatment 0 6 12 15 18
Oth day 6th day 12th day 15th day 18th day
Alcohols
1- CK - - 0.391 a 0.491 b 0.394 a
1—propanol 1-MCP - - - - -
1- CK 1.638 a 7.506 b 15.686 ¢ 18.033 ¢ 15.092 ¢
1-Butanol 1-MCP 1.638 be 1.895 ¢ 0.971 ab 0.585 a 0.150 a
2- -1- CK - 3.454 a 6.659 b 7.237hb 6.159 b
2-Methyl-1-butanol 1-MCP - 2.264b 1.902 ab 1.968 ab 1510 a
CK - 0.278 a 0.513 ¢ 0.559 ¢ 0.399 b
1-Pentanol 1-MCP - - - - -
1- CK 7.969 a 15.152 b 29.367 ¢ 17.362 b 13.079 ab
1-Hexanol 1-MCP 7.969 b 6.707 b 1.864 a 0.796 a 2.436 a
(E)-2- -1- CK 2.759 b 2.946 b 7.813 ¢ 0.868 a 0.652 a
(E)-2-Hexen-1-ol 1-MCP 2.759 b 2.841b 2.151b 0.476 a 0.357 a
1- CK - 0.552b 0.836 d 0.635¢ 0.384 a
1-Octanol 1-MCP - - - - -
(2)-5- -1- CK 0.231a 0.810 ¢ 1.119d 1.002 d 0.540 b
(Z)=5-0Octen—1-ol 1-MCP 0.231 - - - -
2- CK 0.296 a 0.787 ab 1.884 ¢ 2.620d 1.095 b
2-Ethyl-hexanol 1-MCP 0.296 a 0.420 ab 0.739 b 1.135¢ 1.641d
Aldehydes
CK 23.696 ¢ 16.896 b 8.563 a 10.534 a 8.950 a
Hexanal 1-MCP 23.697 b 4311 a 3.409 a 4.001 a 1.884 a
(E)-2- CK 120.882 ¢ 90.938 b 48.227 a 45.796 a 37.897 a
(E)-2-Hexenal 1-MCP 120.882 ¢ 46.099 b 35.678 ab 37.622 ab 30.481a
CK 0.562 a 0.446 a 1.035b 1.143 b 0.623 a
Nonanal 1-MCP 0.562 a 0.601 a 0.873 b 0.734 ab 0.859 b
CK 1.670 ¢ 0.680 a 1.149b 0.548 a 0.753 a
Decanal 1-MCP 1.670 d 0.627 a 1.168 be 0.797 ab 1.252 ¢
(E)-2- CK 0329 a 0.433 a 0.598 b 0.632b 0.607 b
(E)-2-Nonenal 1-MCP 0.329 a 0342 a 0.478 a 0.380 a 0.519 a
(E,E)-2,4- CK 1.177 b 0.654 a - - -
(E, E)-2,4-Hexadienal 1-MCP 1.177 ¢ 0.634 b 0.392 a 0422 a 0.433 a
Esters
CK - - 0.434 a 0.752 b 0.523 a
Methyl acetate 1-MCP - - - - -
CK - - 0.550 a 2.321h 0.935a
Ethyl acetate 1-MCP - - - - -
CK - 0373 a 2.009 b 1.917b 1.903b
Propyl acetate 1-MCP - - - - -
CK 2873 a 37.233 b 73.596 ¢ 69.846 ¢ 69.920 ¢
Butyl acetate 1-MCP 2.873 ¢ 2543 ¢ 1.467 b 0.683 a 0.358 a
CK - - 0.426 a 0.534 b 0.517b
Isobutyl acetate 1-MCP - - - - -
-2~ CK 3.603 a 31.268 b 53.529 ¢ 43.654 be 50.746 ¢
2—Methyl butyl acetate 1-MCP 3.603 a 8.283 ¢ 8291 ¢ 7.205 be 6.593 b
CK 1.267 a 5.210b 7.754 d 6.878 cd 5.799 be
Pentyl acetate 1-MCP 1.267 ¢ 0912b 0.626 a 0.448 a 0.404 a
-5- -1- CK 0.296 a 2.157b 2.964 ¢ 2.355b 2.342b
5-Hexenyl acetate 1-MCP 0.296 a 0.265 a 0.208 a 0.198 a 0.569 b
—(E)-2- CK 1.006 d 0.648 ¢ 1433 ¢ 0.447 b 0.329 a
(E)—-2-hexenyl acetate 1-MCP 1.006 d 0.479 ¢ 0.334b 0.199 a 0.197 a
-2- CK - 0.764 a 2.129 b 2.044 b 0.743 a
2-Ethylhexanol acetate 1-MCP - 0.240 a 0.594 ab 1.439 ¢ 1.018 be
CK 26.417 a 100.078 ¢ 135303 d 101.352 ¢ 72414 b
Hexyl acetate 1-MCP 26.417 ¢ 8.652 b 4381 a 4.250 a 3.830 a
CK - - 2.030 b 2.021b 1.058 a
Butyl propanoate 1-MCP - - - - -
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1 Table 1 continued ek
Time of storage
Aroma volatile components Treatment 0 6 12 15 18
Oth day 6th day 12th day 15th day 18th day
-2~ CK - - 0.541 ab 0.750 b 0.496 a
2-Methylbutyl propionate 1-MCP - - - - -
CK - 0.988 a 1.596 b 1.654b 0.759 a
Hexyl propionate 1-MCP - - - - -
CK - 2.108 a 1.915a 2.786 b 1.804 a
Butyl butanoate 1-MCP - - - - -
2- CK 0.441 a 3.293b 3.250b 5.105 ¢ 3.062 b
Butyl 2-methyl butanoate 1-MCP 0.441b 0.220 a - - -
2- -2- CK - 0.226 a 0.373 b 0.709 ¢ 0.405 b
2-Methylbutyl2-methylbutanoate 1-MCP - - - - -
CK - 0.461 a 0.652 b 0.760 ¢ 0.420a
Hexyl isobutyrate 1-MCP - - - - -
CK 0932 a 5.638d 4703 ¢ 6.483 e 2.572b
Hexyl butyrate 1-MCP 0.932 - - - -
2- CK 2379 a 9.215d 7.250 ¢ 9.801d 4473 b
Hexyl 2—methyl butanoate 1-MCP 2.379b 0.422 a 0.120 a - -
CK - - 0.340 b 0.490 ¢ 0.237 a
Butyl hexanoate 1-MCP - - - - -
CK - 0.495 b 0.398 a 0.431 ab -
Hexyl hexanoate 1-MCP - - - - -
Ketone and aether
CK 11953 a 198.213 d 245.944¢ 158.240¢ 79913 b
Estragole 1-MCP 11.953 a 38.987 ¢ 34.267 ¢ 23.278 b 16.341 ab
CK 1.664 a 10.423 d 12.252 ¢ 8.440 ¢ 3765 b
Anethole 1-MCP 1.664 a 3.112b 3.024 b 2.274 ab 1.596 a
(E)- CK 0.949 ab 0.693 a 1.169 b 0.736 a 1.041 b
(E)-Geranylacetone 1-MCP 0.949 d 0.533 a 1.052 ed 0.859 be 0.690 ab
B- CK 0.569 ¢ 0.521 be 0.822d 0.462 b 0.341 a
B~Ionone 1-MCP 0.569 b 0.228 a 0.248 a 0.300 a 0310 a
CK - 0.684 a 1.769 b 1.766 b 3.205¢
Methyleugenol 1-MCP - - 0.189 a - 0.206 b
B- CK 0.382a 0.332a - - -
B—Damascenone 1-MCP 0.382 b 0.296 ab 0.230 a 0.367 b 0.521 ¢
Terpenes
o CK - 3.820a 9.525b 11.731 ¢ 3710 a
a—Farnesene 1-MCP - - - - -
CK 215941 a 556.375 ¢ 698.499 d 551.925¢ 400.028 b
Total contents 1-MCP 215.941d 131913 ¢ 104.655 b 90.414 ab 74.152 a
v P<0.05(Tukey )
Note! =" not detected Means in the same row for a given storage period showing different lower case letters are significantly differentat P<0.05
(Tukey test).
e kg 1-MCP
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