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Abstract

Effect of temperature on the respiratory rate and changes of organic acid contents of tomato
fruits during the storage. N. Ogura, R. Kaneko, Y. ABe, H. Nakacawa, and H. TAKEHANA.
Faculty of Horticulture, Chiba University, Matsudo, Japan. Tech. Bull. Fac. Hort. Chiba Unio.,
No. 23 : 17--22, 1975. '

Fruits were harvested at mature green stage, and changes of respiratory rate and component of
organic acids were determined during storage at 4°, 33°C and room temperature.

Fruits stored at room temperature showed the usual pattern of climacteric respiration during
ripening process. However at 33°C, respiratory rate of fruits declined progressively and climacteric
peak was not observed. At 4°C, respiratory rate was repressed to low level during storage.

Organic acids of fruit were composed of 10-11 kinds of acids and contents of these acid were
changed during storage at various conditions. Compared with normal ripening fruits at room
temperature, accumlation of succinic and oxalacetic acids were observed in fruits stored at 4°C,
and slight increase of total acidity and citric acid were found and lactic acid was detected in
fruits stored at 33°C during storage.i Fruits previously stored at 33°C for 20 days and after 200
days stored at room temperature showed a decrease in citric acid and an increase in malic and
oxalacetic acids and constituents of acid was remarkably different.

From the relationship between the resptration and changes of components of organic acid during
storage, it is considered that the respiration of fruits may be adjustable to the changes of tempe-

rature conditions.
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Fig. 1. Respiratory drifts of tomato fruits
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Table 1. Relative retention time and relative

sensitivity of standard organic acid
butyl esters

Organic acid butyl esters R.R.T.* R.S.**
Lactic acid 0.38 —
Glycolic acid 0.47 0.21
Oxalic acid 0.62 0.62
Oxalacetic acid 0.71 0.16
Glyoxylic acid 0.76 1.75
Maleic acid 0.82 0.78
Succinic acid 0.79 1.22
Malic acid 1.00*** 0.78
a-Ketoglutaric acid 1.04 0.51
Tartaric acid 1.36 0.14

" cis-Aconitic acid 1.55 1.52
Citric acid 2.05 1.00
Isocitric acid - 2.28 —

* R.R.T.; relative retention time
*k R.S.; relative sensitivity
*kk Relative retention time 1.00 represent 15 min
of retention time at descrided cendition.
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Table 2. Changes of total acidity in tomato fruits
during storage at various temperatures
Amount of acid as citric acid (%)
Days
hzf::;st Jelly Pericarp
4°C gg’;‘ 33°C | 4°C fzgf;‘_’ 33°C
0 1.09 0.59
4 — 0.7 — — 044 —
10 1.11 0.74 1.02 0.51 0.52 0.68
20 0.74 0.63 0.96 0.42 0.47 0.68
36 1.14 — — 0.52 — —
55 — . — 1.04 — — 0.78
150 —  0.50% — — 0.43% —
200 — — — —  0.48% —

* Fruits previously stored at 33°C for 20 days.
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Table 3. Changes of pH in tomato fruits during
storage at various temperatures.

pH
Days
haalfxgst Jelly Pericarp
4%:2%? 33°CQ 4%:&%? 33°C
0 4.10 4.36
4 — 4,12 — —  4.37 —
10 4.11 4.16 3.98 4.37 4.20 4.20
20 4.10 4.38 4.01 4.37 4.32 4.18
36 4.05 — — 4,55 — —
55 — —  4.37 — —  4.62
150 —  4.62% — —  4.67% —
200 — — —. — 4,95 —

* Fruits previously stored at 33°C for 20 days.
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Table 4. Quantitative determination of organic acids in tomato fruit (pericarp)

during storage at various temperatures by gas-chromatography

\\E}g}'ii‘ition Room temp. 4°C 33°C 33° — Room
— temp.

pad | T2 0 4 10 2| 10 2 3 | 10 2 55 | 150 200
Lactic — — — £ — + + + + H — +
Oxalic 15.6 | 17.3 204 13.1| 18.8 16.2 22.1| 12.8 24.4 13.2 9.5 17.6
Oxalacetic 121.6 | 73.8 85.9 76.0| 83.2 96.0 189.6 | 83.2 80.8 132.5 )| 164.7 112.0
Glyoxylic 3.6 1.7 0.6 1.4 0.4 1.0 + 0.4 0.5 1.6 1.6 0.6
Succinic 13.4 1.4 0.5 0.5 2.7 15.4 46.7 0.3 13.4 8.0 0.1 26.2
Maleic — — — — — — — — — — — —
Malic 56.2 | 45.8 27.2 46.0|127.4 31.6 27.6| 55.0 14.3 65.9| 61.2 153.8
a-Ketoglutaric — — — + — — — + — — — —
Tartaric 9.2 | 12.7 18.7 19.5 3.2 3.0 9.7 | 12.6 0.9 2.3 29.1 25.5
cis-Aconitic 0.7 0.9 0.1 0.4 0.5 0.4 1.6 0.6 — 0.7 0.4 1.2
Citric 361.6 | 284.6 367.0 312.7 | 257.8 268.8 255.6 | 511.3 536.2 513.7 | 165.1 115.9

mg/100 g pericarp
Table 5. Quantitative determination of organic acids in tomato fruit (jelly)
during storage at various temperatures by gas-chromatography

W Room temp. 4°C 33°C 33 - oo
Acid %’ 0 4 10 20 10 20 36 10 20 55 150
Lactic — — — + =+ — + — + Ht +
Oxalic 2.1 5.7 6.2 7.3 | 10.0 9.1 8.5 3.6 7.1 6.8 9.2
Oxalacetic 38.2 | 88.1 37.4 95.7| 71.4 43.0 30.8| 45.5 51.7 139.8 97.1
Glyoxylic 1.3 0.6 0.2 0.1 0.3 0.7 0.1 0.1 0.2 0.8 1.7
Succinic 3.2 1.4 0.7 0.7 3.2 2.2 8.0 3.5 1.9 6.9 0.3
Maleic 4.4 — 0.3 — — — + 0.7 — 0.5 —
Malic 171.5| 76.9 31.5 43.6|280.0 94.4 76.1| 53.0 40.3 43.1 80.3
a-Ketoglutaric — — — — — — — — — — —
Tartaric 9.7 | 10.2 4.0 e 1.0 4.9 7.9 8.9 — 4.1 10.8
cis-Aconitic 4.2 1.0 0.3 0.4 0.7 0.6 3.8, 2.5 0.6 1.7 0.4
Citric 853.6 | 584.2 618.1 463.0 | 776.4 556.9 963.1 | 891.7 875.6 771.0 307.9

* mg/100 g jelly
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