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Abstract
The kinds of volatiles in tomato fruits during storage were increased with the period of
increasing and decreasing rate of their contents were slower under
than under normal atmospheric pressure-

climacteric rise. The
subatmospheric pressure-low temperature (SAP-L)
normal temperature (NAP-N). High contents of 2-hexanone, n-pentanol, and ethanol were
decreased at the early period of storage and then increased. The content of n-octanol and
and phenylacetaldehyde

furfural were increased, while that of n-butanol, cyclohexanone,

was decreased during storage. On the other hand, the content of trans, trans-2,4-decadienol,

benzyl alcohol, and 2-heptanone was not changed during storage.
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Table 1. Classification of experimental conditions

Pressure Tenip. Note
(Torr.) ()
760 25 NAP-N
i5 NAP-L
380 25 SAP-N
15 SAP-L
NAP-N : normal atmospheric pressure-normal
temperature
NAP-L : normal atmospheric pressure-low
temperature
SAP-N : subatmospheric pressure-normal
temperature

SAP-L : subatmospheric pressure.low temperature
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Fig. 1. Changes of CO, production rate in tomato fruits during storage.
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Table 2. Relative amounts* of major volatile components obtained by headspace volatiles collection

of wholetomato fruits (NAP-N)
Days
Volatiles

0 5 10 17 26
Methyl acetate 28 21 22 20 18
Ethyl acetate 17 82 - 86 358 270
Ethanol 425 284 461 519 580
3~Pentanone 42 29 122 131 . 193
n-Propanol 1492 869 1096 954 833
2-Hexanone 3707 2679 4472 4774 5754
n-Butanol ‘ 2385 1039 1138 414 C 219
trans-2-Hexenal 44 31 62 73 60
Isoamyl alcohol 182 101 166 201 190
n-Pentanol 633 602 906 - 867 705
2~-Methyl-1-butanol 39 56 94 57 61
Cyclohexanone 126 56 50 19 9
2-Heptanone 26 18 24 24 28
n-Hexanol : 183 97 94 61 60
Decanal 68 183 493 573 585
Acetic acid 04 48 68 67 64
Furfural 103 317 517 589 772
Ethyl caproate 72 36 45 38 24
Benzaldehyde 77 49 71 58 45
Linalool 40 32 75 92 118
trans, trans-2,4-Decadienal 23 15 20 23 25
n-Octanol 0 4 27 42 45
Guaiacol 57 42 45 47 66
Benzyl alcohol 58 27 34 22 14
Phenylacetaldehyde 117 51 . 47 17 9
kinds of the volatiles 65 68 70 74 81

*Peak area of 1,2-Dichloroethane used for internal standard=100

Table 3. Relative amounts* of major volatile components obtain7d by headspace volatiles collection

of whole tomato fruits (SAP-N)
Days
Volatiles

0 5 10 17 26
Methyl acetate 28 7 7 12 13
Ethy!l acetate 17 32 15 257 186
Ethanol 425 110 185 357 397
3-Pentanone 42 11 49 96 131
n-Propanol 1492 342 443 686 560

2-Hexanone 3707 1060 1806 3438 3889
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n-Butanol 2385 404 460 297 195
trans-2-Hexenal 44 12 25 55 43
Isoamyl alcohol 182 40 67 144 129
n-Pentanol 633 240 365 622 4
2-Methyl-1-butanol 39 22 37 42 43
Cyclohexanone 126 22 19 13 0
2-Heptanone 26 7 12 19 19
n-Hexanol 183 37 39 45 41
Decanal 68 71 184 410 395
Acetic acid 94 18 27 48 43
Furfural 103 124 280 426 521
Ethyl caproate 72 13 19 29 14
Benzaldehyde 77 19 28 42 32
Linalool 10 12 28 67 79
trans, trans-2,4~Decadienal 23 5 7 18 17
n-Octanol 0 10 31 33
Guaiacol 75 16 18 34 43
Benyl alcohol 58 10 13 17 10
Phenylacetaldehyde 117 © 19 19 11 0
Kinds of the volatiles 65 67 68 70 73

*Peak area of 1,2-Dichloroethane used for interna standard=100

Table 4. Relative amounts* of major volatile components obtained by headspace volatiles collection

of whole tomato fruits (NAP-L)
Days
Volatiles

0 5 10 17 26
Methyl acetate 28 9 7 13 15
Ethyl acetate 17 40 101 228 220
Ethanol 425 134 162 316 98
3-Pentanone 42 14 40 86 155
n-Propanol 1492 411 386 611 663
2-Hexanone 3707 1296 1567 3066 4607
n-Butanol 2385 494 400 266 231
trans—2-Hexenal 44 15 21 49 50
Iscamyl alcohol 182 48 59 127 153
n-Pntanol 634 294 316 554 562
2-Methyl-1-butanol 39 27 31 37 51
Cyclohexanone 126 27 17 13 0
2-Heptanone 26 8 9 15 22
n~Hexanol 183 46 33 39 48
Decanal 63 87 174 367 468
Acetic acid 94 21 22 43 51
Furfural 103 152 182 380 619
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Ethyl caproate 72 17 15 25 18
Benzaldehyde 77 23 24 36 39
Linalool : 40 15 24 59 95
trans, trans-2,4-Decadienal 23 7 6 15 20
n-Octanol - 0 0 8 27 ‘ 38
Guaiacol 75 20 16 30 52
Benzy! alcohol 58 13 12 14 12
Phenylacetaldehyde 117 23 17 10 0
~ kinds of the volatiles 65 67 67 69 70

*Peak area of 1, 2-Dichloroethane used for internal standard=100

Table 5. Relative amounts* of major volatile components obtained by headspace volatiles collection

of whole tomato fruits . : (SAP-L)
Days
Volatiles

0 5 10 17 26
‘Methyl acetate 28 3 0 : 3 5
Ethyl acetate 17 16 36 79 739
Ethanol 425 53 58 108 158
3-Pentanone 42 5 15 29 53
n-Propanol 1492 167 139 209 223
2-Hexanone 3707 518 561 1050 1548
n-Butanol 2385 197 142 90 78
trans-2-Hexenal 44 5 7 15 17
Isoamyl alcohol 182 19 20 42 51
n-Pentanol 633 117 113 190 189
2-Methyl-1-butanol 39 10 11 12 17
Cyclohexanone 126 10 0
2-Heptanone 26 3 8
n-Hexanol 189 18 14 16
Decanal ' 68 34 61 125 156
Acetic acid 94 8 7 15 16
Furfural 103 60 65 128 207
Ethyl caproate 72 6 5 8 0
Benzaldehyde 77 9 8 13 12
Linalool 40 6 7 20 32
trans, trans-2,4-Decadienal 23 2 0 5 7
n-Octanol 0 0 2 9 13
Gualiacol 75 7 5 10 17
Benzy! alcohol 58 5 3 4
"Phenylacetaldehyde 117 9 5 3 0
kinds of the volatilles .65 . 56 59 61 63

¥Peak area of 1.2-Dichloroetharie used for internal stand=100
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Table 6. Relative amounts* of major volatile components obtained by headspace volatiles collection

of homogenated tomato fruits (NAP-N)
Days
Volatiles

0 5 10 17 26
Methyl formate 21 19 3 0
Ethyl formate 34 76 55 18
Methy!l acetate 176 194 143 120 87
Ethyl acetate 109 832 1839 2153 1295
Ethanol 2734 2916 3076 3112 2889
3-Pentanone 281 317 822 844 965
n-Propanol 9791 9243 7482 6129 4164
2-Hexanone 24579 28914 30694 30961 29229
n-Butanol 15989 11166 7918 2724 1484
trans-2-Hexenal 304 358 474 511 334
Isoamyl alcohol 1264 1157 1235 1352 1017
n-Pentanol 4490 7013 6632 6012 3811
Isobuty! alcohol 224 157 41 27 17
2-Methyl-1-butanol 295 695 561 435 360
Cyclohexanone 954 702 410 146 65
2-Heptanone 207 233 239 206 165
n-Hexanol 1432 1224 784 478 363
n-Heptanol 104 447 263 194 172
Decanal 553 2360 4128 4473 3589
Acetic acid 798 637 604 553 412
Furfural 3998 4528 4741 5094 5220
Ethyl caproate 684 552 448 373 162
Benzaldehyde 750 780 733 549 357
Linalool 415 545 751 916 929
trans, trans-2,4-Decadienal 263 275 242 268 220
n-Octanol 52 84 324 492 435
Gualiacol 956 872 609 590 633
Benzyl alcohol 1402 629 478 322 157
Phenylacetaldehyde 1905 1315 829 277 117
Naphthalene 21 21 15 5 0
B-lonone 138 92 56 23 11
Eugenol 127 132 128 123 110
kinds of the volatiles 87 89 92 97 102

*Peak area of 1,2-Dichloroethane used for internal stand=100
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Table 7. Relative amounts* of major volatile components obtained by headspace volatiles collection

of homogenated tomato fruits (SAP-N)
Days
Volatiles

0 5 10 17 : 26
Methy! formate 21 7 0 0
Ethyl formate 34 35 22 10
Methy! acetate 176 84 52 73 67
Ethyl acetate ~ 109 353 649 1367 1035
Ethanol 2734 1256 1094 1991 2312
3-Pentanone 281 139 290 545 768
n-Propanol 9791 3992 2638 3914 - 3323
2-Hexanone 24579 12487 19838 23398 19791
n-Butanol 15989 4828 2784 1739 1188
trans-2-Hexenal 304 157 170 331 259
Isoamyl alcohol 1264 494 430 859 802
n-Pentanol 4490 3026 2338 3833 3045
Isobuty! alcohol 224 65 14 17 12
2-Methyl-1-butanol 295 298 258 279 292
Cyclohexanone 954 306 135 96 53
2-Heptanone 207 94 82 132 125
n-Hexanol : 1432 538 274 304 283
n-Heptanol 104 189 93 125 146
Decanal 553 1020 1458 2864 2853
Acetic acid 798 272 211 348 327
Furfural 3998 1951 1724 3265 4173
Ethyl caproate 684 236 160 234 134
Benzaldehyde 750 336 259 352 289
Linalool 415 233 265 586 743
trans, trans-2,4-Decadienal 263 . 128 84 166 184
n-Octanol 52 31 111 324 349
Guaiacol 956 372 214 377 505
Benzy! alcohol 1402 277 166 204 119
Phenylacetaldehyde 1905 560 299 173 89
Naphthalene 21 8 4 3 2
pB-Ionone 138 37 23 8 12
Eugenol 127 58 46 78 88
kinds of the volatiles 87 89 90 93 98

*Peak area of 1,2-Dichloroethane used for nternal standard=100
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Table 8. Relative amounts* of major violatile components obtained by headspace volatiles collection

of homogenatd tomato fruits (NAP-L)
Days
Volatiles —

0 5 10 17 26
Methyl formate 21 7 0 0
Ethyl formate 34 32 23 12
Methyl acetate 176 82 65 73 90
Ethyl acetate 109 348 760 1404 - 1267
Ethanol 2734 1201 1274 2033 2830
3-Pentanone 281 135 340 546 939
n-Propanol 9791 3828 3084 4009 4081
2-Hexanone 24579 11967 12680 14291 19232
n-Butanol 15989 4617 3273 1780 1453
trans-2-Hexenal 304 140 199 329 327
Isoamyl alcohol 1264 473 510 880 997
n-Pentanol 4490 2892 2735 3913 3720
Isobutyl alcohol 224 65 17 19 17
2-Methyl-1-butanol 295 280 291 286 348
Cyclohexanone 954 297 164 98 64
2-Heptanone 207 90 102 123 156
n-Hexanol 1432 503 323 313 348
n-Heptanol 104 181 110 128 163
Decanal 553 975 1698 2923 3515
Acetic acid 798 265 251 356 406
Furfural 3998 1870 1954 3328 5111
Ethyl caproate 684 229 190 236 158
Benzaldehyde 750 321 309 360 351
Linalool 415 222 315 597 912
trans, trans-2, 4-Decadienal 263 110 105 179 216
n-Octanol 52 3 130 323 431
Guaiacol 956 365 244 384 616
Benzyl alcohol 1402 250 196 217 151
Phenylacetaldehyde 1905 545 348 177 114
Naphthalene 21 8 5 3 2
B-Tonone 138 32 23 6 13
Eugenol 127 56 53 80 104
kinds of the volatiles 87 87 90 92 95

*Peak area of 1,2-Dichloroethane used for internal standard=100
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Table 9. Relative amounts* of major volatile components obtained by headspace volatiles collection

of homogenated tomato fruits (SAP-L)
Days
Volatiles

0 5 10 17 26
Methyl formate 21 0
Ethyl formate 34 5
Methy! acetate 176 21 15 21 27
Ethyl acetate 109 91 208 409 437
Ethanol 2734 319 353 | 592 913
3-Pentanone 281 34 94 161 305
n-Propanol 9791 1012 855 1164 1316
2-Hexanone 24579 3168 3511 5891 9243
n~-Bntanol 15989 1223 905 516 468
trans-2-Hexenal 304 39 52 97 105
Isoamyl! alcohol 1264 126 142 254 321
n-Pentanol 4490 767 757 1142 1205
Isobutyl alcohot 224 17 4 3 5
2-Methyl-1-butanol 295 76 81 83 113
Cyclokexanone 954 76 47 26 20
2-Heptanone 207 25 25 39 51
n-Hexanol 1432 134 90 90 114
n-Heptanol 104 48 29 38 54
Decanal 553 258 487 850 1134
Acetic acid 798 69 67 105 130
Furfural 3998 495 541 698 1650
Ethyl caproate 684 60 51 71 51
Benzaldehyde 750 85 82 103 112
Linalool 415 59 84 174 293
trans, trans-2,4-Decadienal 263 .30 28 49 ... 69
n-Octanol 52 .9 35 94 137
Guaiacol 956 95 69 110 199
Benzyl alcohol 1402 68 53 61 49
Phenylacetaldehyde 1905 144 95 51 37
Naphthalene 21 2 1 1
B-lonone 138 10 4 1
Eugenol 127 14 15 23 34
kinds of the volatiles 87 89 93

87 86

*Peak area of 1,2-Dichloroethane used for internal standard=100
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