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Abstract

The respiration rate of fresh vegetables has the fundamental significance
in storage, but there were few data available in wide range of temperatures.

In this study, the relationship between respiration rate and temperature of
thirteen kinds of Japanease vegetables were measured by modern precise
ventilatory method.

Because of respiration being a kind of chemical reaction, the relationships
between respiration rate and temperature were fitted to Arrhenius’ equation
and Gore’s equation (Modified Arrhenius’ equation).

The heat of respiration in kJ per ton per day was obtained multiplying the
respiration rate of milligrams of CO; per kilogram per hour by'a factor of
10. 61. The heats of respiration are all a little higher than the conventional

values.
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Table 2 Temperature coefficient

R=Rj-exp(—a/T) (CO.mg/kg/h) R=Roeexp(3 t) (CO:mg'kg/hl
Bt Ra « | sp SD, Ro 5 SD, D,
E A 2. 144X 10 8006 11.50 0.5784 41.83 0.09808 | 13.22 0. 6643
* 7 9. 355x 1018 8962 15.20 0.4033 55. 74 0.1092 | 20.26 0. 5205
~ o7 o4 3.836x108 3418 1.366 1.147 14. 41 0.04175 | 1.270  1L.0493
voox R 1.803x10° | 2282 1.168 0.6451 45.08 0.02795 | L3185 . 0.7246
T ARG H A 1.546 X108 8410 17.63 0.3920 | 68. 99 0.1026 22,51 0.4460
= & ¥ 1.327%X108 3166 0.7701 0.8939 | 12.56 0.03844 | 0.847 0. 5608
= v oy v 2. 284 x10° 4883 4.732 0.6648 40.47 0.05953 |  5.336 0. 7411
» 7 8.732X10%2 7138 7.316 0. 7547 33.24 0.06951 @ 7.345 1.044
EAORED 2. 224 X 108 4496 1.688 1.033 16.11 0. 05569 1. 760 1.001
(A=24Y) 1,194 X104 2104 0.2289 1.2219 5.47 0. 02569 0. 2391 1.309
Yo 4 e 2,404 X 101 5833 2.039 0.8040 13.26 0.07122 | 2.281 0.9109
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Table 3 Heat of respiration
BERNDOFRE (k]/t/d)

1y, N R
R c°c | sCc | w°C | 15C 20° C 25°C
RYLY Yy 10170 17230 28640 46780 75140 118740y
(4430~5170) | (8020~~13400D — (31130~51910) | (39990~666800 -
¥ 7 F 13450 24250 42840 74190 126050 210340
N7 oA 3590 4500 5580 1 6890 8430 10230
vox A 11330 13160 15220 17500 20030 22330

(1370~-3900) (3060~4640) — (7390~10450) | (11820~139300 (169060~212107
T AT H A 16760 29150 49710 83230 136920 221520
(6540~13930) | (13720~24370) — (26010~54340) | (40410~62460) (86310-~-110470)
= vy v 10020 13810 18830 25400 33910 44840
(2220~4750) | (2950~6120) - (6010~12450) | (10660~220507 -
a2 = x ¥ 3130 3850 4710 5720 6900 8270
(1010~1680) | (1340~2180) | (1970~2930) | (2720~3980) | (3140~3020) —
» 7 8250 11970 17130 24210 33820 46720
(2010) (2220~2320) - (4960~5590) | (5590~-5800) —
BSHERE) 4020 5410 7200 9480 12370 16000
A=z 1v) 1370 1580 1800 2050 2320) 2620
(920~2260) | (1050~1680) | (1420~1880) | (1680~3140) | (2090~3770) —
YYo= E 3260 4780 6920 9900 13980 19510
— — - (4540~5590) — -
+ b4 1750 2570 3710 5290 7460 10390
B anv 2710 4420 7070 11120 17240 26320
b ¥ 1920 2900 4300 6290 9090 12960
— (1370) — (2740~3270) | (4640~5590) : (6750~-9290)
#4 QufE
Table 4 Values of Qo
Q1o

B N .
0°C~10°C 5°C~15°C 10°C~20°C 5°C~25°C

Ry LYYy 2.815 2.715 2.624 2.539

¥ 7 3.186 3.059 2.944 2.838

~ oy o4 1. 556 1.532 1.510 1.489

voox R 1.343 1.829 1.317 1.304

T RAGH A 2.966 2.856 2.754 2.661

&2 = k¥ 1.506 1.484 1.464 1.446

= v P v 1.880 1.839 1.801 1.765

] 7 2,517 2.437 2.363 2. 295

BAE(HE) 1.788 1.752 1.719 1.688

(A= 4V) 1.317 1.300 1.288 1.277

GV =4 e 2.126 2.070 2.019 1.972

+ b4 o® 2.115 2.060 2.010 1.963

B\ H v 2.604 2.518 2.439 2,367

7 ¥ 2.233 2.171 2.114 2.061
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