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Summary

A proposed new method is effective for measuring the respiration rates of fruits and vegetables not
only under stable temperature or gas component but under a dynamically changing environment, such
as during cultivation in an open field or during transit after harvest. The gaseous components within a
flexible plastic film bag, in which the horticultural product or its parts is enclosed, are measured
continuously or periodically. The method is called the flexible chamber method for measuring
respiration rates. By using fresh air or some component gas initially, and adjusting the ratio of the air
volume and that of the reaction product, this method can control the internal gas concentration of the
chamber and the turnover rates. In this research, cucumber was used.

A decrease in oxygen concentration from 21 to 8% repressed the respiration rate while increasing
the carbon dioxide concentration from the ambient 0.03 to 6%. This respiration repression was caused
by the high CO; and low O, concentrations rather than by the interaction between the two gases.

At 8% oxygen (Fig. 5), the oxygen consumption rate decreased more slowly than did the carbon
dioxide emission rate so that the final carbon dioxide concentration approached 5%. Hence, the
respiratory quotient (RQ) increased from 1.0 to about 1.5. The oxygen concentrations seem to border
the anaerobic respiration phase.

When the pressure in the chamber was increased from the ambient atmospheric pressure, the
respiration rate tended to be repressed temporarily which indicates fluctuating pressure may influences
the respiration process.

The new proposed method of measuring the respiration rate is adaptable to a diverse environment as
mentioned above, especially when the atmospheric pressure is under an unsteady state.

Key Words: anaerobic respiration, cucumber, flexible chamber method, respiration rate,
unsteady state.
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DAy MEOBEEL, Lhrd O,BEN0ICILSETH
g 1 &E L. $£, i —ROSHACEYL
#2 9 (Yang- Chinnan, 1988), 7 4 VL% LIz /f Ak
ALHHHNT 2 U TERA RABEREFRBICH S
EARGE U (Cameron et al., 1989), CO,HH#EES T L=
v ZR PP TE L TH R EH%EH U7 (Exama et
al., 1993; Cameron et al., 1994; Talasila- Cameron,
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7z (Fishman &, 1996;% &, 1995, 1996; Talasila*
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S8 (B FHLENFLEREREESR, 1968, HH o,
1981) iz & b, 30°CT, 0,:0.109, CO,:0.379, Ny:
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B &
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FEHEE L, BRER OB X E CO, MK %3 /2.
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K& Ut 7V vy 7AEREBE, 74 VAEEML
THREBOHAXTHA. BIUERIIMIEHT ZBELH
#®L, 0,% 1[0 2~4% ¢ >@P 3¢ 31 EHTRRD
21%h 5 3% 2EEIc T 3K & CO, % 1[H 2~5% ¢ D8N
XERED 0% 0o 20% BT AR AT T /-
TVFF Y TIVRRUBRAKOEERX & bERERKI

Table 1. Experimental conditions.

Measurement methods

Environmental conditions around product

(073 CO, Pressure
Flexible chamber method A using almost non- permeable film (8) natural decrease natural increase atmosp?nen-c P
) ” ” pressurization
Flexible chamber method B using permeable film (© ” ” atmospheric p.
d)21—3% 0% atmospheric p.
P

Flow - through method

slight decrease 0—20% ”
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a:gas cylinder, b:valve for flux adjustment, c:flow meter,

d:box for gas mixture, e:fan, f:air pump, g:pinch cock,
h:bottle for exhaust, i:humidity controller, j:spiral copper pipe,
k:gas sampling part, 1:sample chamber, m:incubator,

n:bottle for flux confirmation o:manometer

Fig. 1. Schematic of apparatus for measuring respiration by flow - through method.
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AVle'kg_l hro! AvVO™I'ke Lipr! HAERELTOS LIS, OBENFRICERICHEL
C=W » R0=—“—ft— (6) THWAILDBEIhTHS. OzﬁfﬁfﬁS%, 5%, 3% D%
BEETE 2 ) REOFRKIGICHEETRAIELTE
RQ=Rc/Ro=AVC/AVO N b, (GO, BECHERI G HHENHONTHD. F1

AV: Differential volume

between volume at time i and at time i+t, VO: Oxgen

VA: Volume of air in pouch,

volume, VC: Carbon dioxide volume, W: Sample weight,
t: Time, i: Suffix expressed time i, i+t: Suffix expressed
time i+t, MO: Oxgen concentration, MC: Carbon dioxide

concentration.
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T LOA ML T b, O,BEN82%I18->T
ol 14z, O, BENSDIIETLTHGIE
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w5, it Kader s (1986) %%, HEMLTET 254,
O, BED 1% ~3% DERE T CTHRIIER %5 & 296

O, M EHERE L LU CO, BEHEE & b L < #1152 ml -
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&, BEECO, NEHEELFIEREITIENDD
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Fig. 2. Effect of decrease of oxygen concentration on respi-

ration in flow — through method.
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Fig. 3. Effect of increase of carbon dioxide concentration on
respiratory rate in flow - through method.
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Fig. 4. Changes in respiratory rate by flexible chamber method
using almost non - permeable film.
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Fig. 5. Changes in respiratory rate by flexible chamber method
using permeable film.
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Fig. 6. Changes in respiratory rate by a pressurized flexible
chamber method.
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