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Abstract

This study was carried out for improvement and correction of the traditional pressure variation method (PVM)
in the respiration rate measurements of fresh fruits and vegetables using a microcomputer system and a dif-
ferential pressure sensor. Water vapor pressure in the container was calculated by equations for psychrometric
calculations. At the beginning of experimental period water vapor pressure in the container was increased and
maintained constantly in the most experimental period, but was decreased dramatically after CO, scrubbing.
The percentages of water vapor pressure on total differential pressure were 33~46% at 1°C, 23~45% at 11°C
and 35~53% at 21°C. The differences between the respiration rates determined by gas chromatography and
corrected pressure variation method (CPVM) were 0.2~0.3 mgCO,kg'h" at 1°C, 0.2~2.9 mgCOkg'h" at 11°C
and 1.0~9.0 mgCOkg'h" at 21°C, while those between gas chromatography and normal pressure variation
method (PVM) were 0.8~1.2 mgCOkg’h' at 1°C, 3.9~11.0 mgCO,kg'h" at 11°C and 8.0~32.0 mgCO.kg'h"
at 21°C, respectively. The differences of the respiration rates with CPVM were smaller than those with PVM.
CPVM, therefore, were more exact and convenient method than PVM in the measurement of respiration rate

of fresh produce.
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Fig. 1. Schematic diagram of respiration measuring sys-
tem. a: respiration measuring container b: CO, absorbing
column c: diaphragm pump.
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Fig. 2. Changes of total differential pressare in a respi-
ration-rate measuring container (1°C).
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Fig. 3. Changes of total differential pressure in a respi-
ration-rate measuring container (11°C).
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Table 1. Effect of vapor pressure on the total different-
jal pressure in a respiration rate measuring container

Temp. . (APyy/APs)*
C) Sample AP, (pa) AP\, (pa) APs; (pa) 100 (%)
| Apple 904 2272 4897 46

Plum 52.0 244.0 739.3 33
Apple 2193 507.1 11393 45
1 Banana  157.8 3345 14718 23
Plum 134.0 4446 16618 27
Tomato  255.2 4853  1464.8 33
Apple  631.0 1169.9  2213.0 53
21 Banana  335.7 880.1 1979.2 44
Plum 705.2 1037.6  2456.6 42
Tomato  775.2 1035.2  2996.4 35

Fhaks|a] A 294 2 3 & (1997)

gt mebd] o] WE z7]e] 427131 (4leA
A2} AP2] ghol deFE vl greje] wishe 5%
_%_5:__?:’_ ;g}_A].sl- u—}] T/\]tﬂ- %j\l— O 1}_ O o]_‘i 1}-,8_
e & 4 Ak

u =

=13

Az FFEEE GC, PVM 18|31 CPVMoZ
A5 Fig. 5~7° 747 vhehdiglel & A8 ®
Z7|os BA | Fi 73 3EEE0 PVM2
T8 ZEET o) v]sled GCZrll 2A15HA Vel
.CPVYMO.Z 35452 34319S o GCR &3
5t EEwelE 1°Coll4] 0.2~0.3 mgCOkg'h!, 11°C
]H 0.2~2.9 mgCO:kg 'h', 21°CellA 1.0~9.0 mgCO:
kg'h'e] zo] & vlehigich. gH PVMO R &4 %
2 galslele u GCR 23 EFS59kE= 1°Co
4] 0.8~1.2 mgCOkg'h", 11°Col| 4] 3.9~11.0 mgCOkg'
h', 21°Cel| 4] 8.0~32.0 mgCOkg'h'e] o] & ek
o] CPvMeg nrt A&te I FEEE UL

ot
>, T

&

A~
T+

2 @& 04
—Ul‘o"

700 1

Total differential pressure(Pa)

Time(win)

Fig. 4. Changes of total differential pressure in a respi-
ration rate measuring container (21°C).
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Fig. 5. Comparison of respiration rate obtained with
GC, PVM and CPVM (1°C).
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Fig. 6. Comparison of respiration rate obtained with
GC, PVM and CPVM (11°C).
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Fig. 7. Comparison of respiration rate obtained with
GC, PVM and CPVM (21°C).
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