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Changes in Respiration rate and Some Organic Substances
Contents during Fruit Development of Cucumis melo L.

¢v. Shinhoro

Kenji TanaBE and Ichiro SATOH

(Department of Horticulture, Faculty of Agriculture Tottori University)

In order to clarify the physiology of the developing fruit of Cucumis melo L.
cv Shinhoro, changes of respiration rate, sugars, organic acids, amino acid and
volatile substances were observed. The results obtained were as follows:

1) O: absorption rate was much higher following the anthesis and rapidly de-
creased from one week to three weeks after anthesis. After that time no changes
in O: absorption rate was observed till maturity.

CO:2 exhaust rate was much higher in the early stage of fruit development,
and decreased at the period of net formation.

About 5 days before the colouring it trended to increase, and markedly in-
creased after the full maturation. Respiratory quotients (RQ) were low in the
early stage of fruit development, slowly increased after the stage of net formation.

Just before the skin colouring stage it increased considerably and remarkably
increased after maturity.

2) Total soluble sugar content slowly increased in the first period of fruit
growth (from the anthesis to the stage of net formation) and rapidly increased
after that stage.

In the first period of development from anthesis to net formation the only re-
ducing sugars were those containing the glucose and fructose. In the latter
period of development from the completion stage on net formation to maturity,
non-reducing sugar which was sucrose appeared and rapidly increased, on the
other hand reducing sugar rapidly decreased in the period from the skin colouring
stage to maturity.

3) In the early stage of development total acid and malic acid content were high.
Malic acid decreased after the begining stage of net formation.

On the contrary, citric acid began to increase after the begining stage of net
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formation, and showed a peak in content just before the coloring stage.
Content of both total organic acid and citric acid decreased in the ripening

stage.

4) Total amino acid content did not change in the first stage of fruit develop-
ment, but rapidly increased from the end stage of net formation to maturity.

5) Ethyl alcohol content increased slowly with increasing of fruit growth, and

remarkably increased after the full maturity.
Acetaldehyde content showed much higher value in both the times of the

begining of net formation and {fruit ripening.

that content was low.

In other periods of development

Etylene content also was higher in both time of the begining of net formation

and the over ripening.

In the periods of rapid increase of sugar content and

just before skin coloring, ethylene content considerably increased.
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Fig. 1, Growth curve for Shinhoro melon fruit.
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Fig. 2, Changes in respiration rate during fruit
development.
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Fig. 3, Changes in sugars, starch contents and
amylase activity during fruit developm-
ent.
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Fig. 4, Changes in sugar contents during fruit

development.
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Fig. 5, Changes in organic acids contents during
fruit development.

A :Citrie acid
[0 :Tartaric acid

() :Total organic acid
@ :Malic acid

INSDTEHG, EFTI B AR v
TEEEZ LN, LREDLT D72 v BTl
bOLELLNG, TS OB F V7 TROT VS &
Iz, TERTUFE RIZTCAYA 7 VIZET 2K
KEEFOERELHES 2 0wbh 3, LEM-oTHRIOR
NEEIZHEIBHBOEIZBET AT M T LT FD
EE I, Ry MEREBRT S ERFEIFCTCAYA 2
WOIE#HLEFE G, 200120 v TBOERIIE
0, —HTRRYA 7 VO TH S 7 v EEH
ELEMT LD LRSS,

5. 73/ BEROEA

REORFIMHI LT I/ BEBOLLERT LEE

MoEs0Thb, BEDEL S 4 v PEROIFIEET
THHTEHR23AEE TOM. T4 bbIFAEIHNT
BIEEAEZ DA SE N>, LA L sucrose VIR
b UOBEFBEIZHEINLIZ U 2EE ), ¥EO M
EFTLTT I /EERD 2B MMA L U, ST
UHREDHEERL 72,
ZOEIUEBHRBIASTRECHEMT 22825,
TR AT REOHRICKECHEBRL WS LN
IhA bbb, LA LGFSARERTIET I/ BOEH
1ZoWTH S T2 I NEL 0T, SREEINIIER
B HNEVERE L ORIEMEABRL 21T RIER 5 2,

1.00 |

0.75 +

Total amino acid(%)

0.25 |

18 1z 16 20 23 29 31 34 37 40 73
Days after anthesis
Fig. 6, Changes in total amino acid content

during fruit development.
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Fig. 7, Changes of ethyle alcohol, acetaldehyde
and ethylene contents on Shinhoro melon fruit
during development.
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