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EFFECT OF METHIONINE AND 1-AMINOCYCLOPROPANE-1-
CARBOXYLIC ACID ON ETHYLENE PRODUCTION OF CUCUMBER
SLICE TISSUE

Hirofumi TERAI, Susumu Mi1zUNO and Lung-ming TsAY

Abstract

This study was conducted to determine the role of methionine and ACC (1-aminocyclopropane-1-
carboxylic acid) on ethylene producing pathway in cucumber slice tissue.

When DL-methionine was infiltrated into the slice tissue at a concentration of 10 or 50 mM, the
ethylene production by the tissue was stimulated and no significant difference in the rate of ethylene
production could be detected between the two concentrations of methionine. The tissues were treated
individually with D-or L-methionine at a concentration of 10 mM. As a result, the ethylene production
was stimulated in the tissue treated with the D-isomer of methionine. When other amino acids (DL
isomer mixed), namely, ethionine, phenylalanine, valine, or leucine, these amino acids were fed to the
tissue by infiltration, only phenylalanine had the effect on acceleration of ethylene production. As in the
case of methionine, the effect of D or L isomer of phenylalanine on ethylene production was examined.
The D-isomer had a stimulatory effect on ethylene production but the L-isomer did not. On the other
hand, treatment with ACC at a concentration of 0.1 mM or above increased considerably the rate of ethy-
lene production as compared with the control.

Methionine, phenylalanine or ACC were fed to the cucumber slice tissue together with 1 mM of AOA
(aminooxyacetic acid) which is known to inhibit ACC synthase in ethylene producing pathyway. The
rate of ethylene production in D-methionine treatment was reduced severely by treatment with AOA.
However, AOA suppressed the ethylene production in D-phenylalanine treatment at a lower rate than
suppressed in control, while the ethylene prducton from ACC was hardly inhibited by AOA.

These reults suggest that the ethylene produced in cucumber slice tissue was generated through ACC
synthesis, and the stimulation of ethylene synthesis by D-methionine depend on ACC synthase, however,
D-phenylalanine increased the rate of ethylene production in a different way from D-methionine.
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Fig. 1.

Effect of DL—methionine on ethylene
production of cucumber slice tissue.

After treatment by infiltration cucumber
disks (2mm thick, 20 pieces) were incubated
in a 600—ml flask at 20°C. Gas samples
were withdrawn periodically, and

ethylene was determined by GLC.
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Fig.2. Effect of DL—methionine in various
concentrations on ethylene production

of cucumber slice tissue. Experimental
conditions were as given in Fig. 1.
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Fig.3. Effect of D-or L—methionine on ethylene
production of cucumber slice tissue.
Experimental conditions were as given
in Fig. 1.
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Fig.5. Effect of D- or L-phenylalanine on
ethylene production of cucumber slice

tissue. Experimental conditions were
as given in Fig. 1.
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Fig.4. Effect of several kinds of DL—amino acid (50mM) on ethylene production of cucumber
slice tissue. Experimental conditions were as given in Fig. 1.
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Effect of ACC in various concentrations on
ethylepe production of cucumber slice tissue.
Experimental conditions were as given in
Fig. 1.
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Fig.7. Effect of AOA combined with D—or L—methionine
treatment on ethylene production of cucumber slice
tissue. AOA concentration was 1 mM, and the AOA
solution was adjusted to pH 7 with NaOH. Experimental
conditions were as given in Fig. 1.
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Fig.8. Effect of AOA combined with D— or L~ phenylalanine
treatment on ethylene production of cucumber slice
tissue. Experimental conditions were as given in Fig. 7.
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Fig.9. Effect of AOA combined with ACC treatment on ethylene
production of cucumber slice tissue. Experimental conditions
were as given in Fig. 7.
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