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Some Changes in Chemical Constituents Occurring in Accordance with
the Ripening of ‘Prince’ Melon Fruits and Comparison of
the Fermented Fruits with the Normal Ones

Fumio HasHINAGA, Toshimitsu Koga, Kazuhide IsHIiDA

and Saburo IToo
(Laboratory of Postharvest Physiology and
Preservation of Fruits and Vegetables)
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Characteristics
ture ing

(1978)
Average weight per fruit (g) - 554
Hardness (kg/cm?) - 2,87
Brix - 14.6
(1979)
Average weight per fruit (g) 283 420
Shape index of fruit 0.94  0.93
Hardness (kg/cm?) 3.1 2.8
Brix { Flesh 11.3 14.5

Core 14.9 17.2
pH 5.34 5.55
Titratable acidity (%) 0.14 0.14
Total acidity (%) 0.64 0.73
L-Ascorbic acid (mg/100 g) 19.5 20.2
Alcohol soluble N (mg/100 g) 83 143
Alcohol insoluble N (mg/100 g) 8 12
Total nitrogen (mg/100 g) 91 155
Fructose (%) 1.79 1.99
Glucose (%) 2.17 1.93
Sucrose (%) 1.87 3.19
Total sugars (%) 5.83 7.11
Inositol (%) 0.37 0.19
K {mg/100 g) 245 298
Na ” 28.4 28.3
P » 21.7 25.9
Mg ” 13.0 13.2
Ca ” 1.08 0.70
Fe ” 0.70 0.74
Zn ” 0.32 0.24
Mn ” 0.08 0.06
Total minerals (mg/100 g) 319 . 367

*
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Table 1. Properties of ‘Prince’ melon fruits

Normal fruits

Fruits were grown in the field where no abnormal fruits occurred.
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Abnormal fruits Control fruits*

Imma- Ripen- Over ri- Exuda- Green- Imma- Ripen- Over ri-

pening  tive spotted ture ing pening
- 436 544 — — -
— 2.75 3.04 — - —
- 13.1 11.6 - — -
413 335 379 572 617 552
0.95 0.99 0.96 1.06 1.16 1.14
1.9 2.4 3.1 3.0 2.8 2.2
12.5 16.2 11.4 9.1 11.1 9.0
14.7 17.4 12.2 12.8 14.8 13.6
6.32 6.18 7.00 5.38 5.65 6.05
0.10 0.09 0.05 0.13 0.10 0.11
0.68 0.60 0.55 0.62 0. 54 0.54
13.5 17.1 16.2 14.1 17.6 11.7
192 162 174 96 77 105
14 17 12 3 8 3
206 179 186 99 85 108
1.82 2.09 2.48 0.91 1. 40 1.13
1.53 1.95 2.26 1.35 1.49 1.03
4.01 4.28 3.06 1.32 2.48 3.33
7.36 8.32 7.80 3.58 5.37 5.49
0.24 0.19 0.37 0.19 0.19 0.26
256 3N 303 263 237 335
32.1 30.6 33.2 20.9 29.2 38.0
27.6 35.9 25.2 29.8 25.1 24.6
13.9 15.7 13.8 13.2 13.3 15.5
0.60 0.38 0.64 0.68 0.52 0.90
0.82 0.88 0.92 0.64 0.74 0.86
0.20 0.42 0.26 0.26 0.17 0. 37
0.05 0.04 0.05 0.09 0.06 0.05

331 455 377 329 307 415
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Table 2. Organic acids in the flesh of ‘Prince’ melon fruits (%)

Organic acids

Table 3. Free amino acids in ‘Prince’ melon fruits (mg/100 g)

Formic acid
Acetic acid
Butyric acid
Lactic acid
Oxalic acid
Malonic acid
Succinic acid
Malic acid
Citric acid

Ripening
0.01
0.06
0.02

0.01
0.03
0.01
06
0.56

e

Total acids

.76

Amino acids

Normal fruits

Fruit conditions

Exudative

i
|

01
26
02
01
03
01
01
13
.37

85

cloocooee e o

Abnormal fruits

Immature Ripening

Over

Exuda- Green-

ripening  tive spotted
Aspartic acid 37.8 44.8 40.3 48.2 9.3
Threonine 4.5 6.1 9.2 8.4 8.3
Serine 16.2 31.2 41.5 40,7 23.7
Asparagine 3.8 5.2 8.2 2.2 6.8
Glutamic acid 7.8 16.7 24.2 24.0 29.0
Glutamine 128.7 201.7 272.3 288.5 275.2
Proline 2.8 4.5 3.4 5.8 5.5
Glycine 3.1 7.1 17.2 10.2 10.0
Citrulline 25.1 53.2 95.9 92.6 81.1
Alanine 54.1 103.5 215.4 162.4 197.3
a-ABA tr 0.8 1.8 1.2 tr
Valine 2.9 0.5 12.9 9.4 12.2
Methionine 1.5 — 4,1 4.4 4.2
Isoleucine 1.7 2.9 3.1 4.4 6.5
Leucine 1.7 1.8 2.0 2.1 4.6
Tyrosine 0.9 1.1 3.4 2.1 2.7
Phenylalanine 2.3 5.3 10.3 7.6 8.2
B-Alanine — tr tr tr tr
(Monoethanolamine) 0.9 1.2 1.6 1.1 1.1
(Ammonia) 2.8 3.5 3.7 3.8 2.9
y-ABA 25.8 39.1 37.7 43.0 38.9
Ornithine tr tr tr tr tr
Histidine 1.0 2.7 4.7 2.4 2.2
Lysine tr 1.3 1.7 1.3 2.1
Tryptophan — 1.5 4.0 2.8 2.3
Arginine 10.2 17.1 34.0 16.3 59.0
Total amino acids 331.9 548.1 847.3 789.1

780.0

*  Fruits were grown in the field where no abnormal fruits occurred.

ABA:

aminobutyric acid

0.
0.

e oo e e

o

01
05
02
02
01
01
05
35
52

47,
3.
12.
5.
12.
188.
6.

3.
53.
47.

M O 00 W T W W 00N O © 00N

ot
—

Lol
NI

19.2
tr
1.9
0.8
tr

Immature Ripening ripening
42.6 35.3
3.5 4.7
15.3 156.2
3.8 5.2
14.8 7.1
131.3 154.3
5.3 6.1
5.5 10.7
32.9 34.9
59.8 83.4
0.7 1.1
4.2 5.1
0.5 0.5
1.3 1.0
0.6 1.4
0.7 1.7
2.7 3.2
tr tr
0.9 1.2
3.2 2.8
22.7 32.9
tr tr
1.8 2.4
1.1 1.8
tr 2.1
12.2 14.6

17.6

430, 8

Green-spotted

Control fruits*

Over

363.3
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Fig. 1. Gas chromatogram of wvolatiles from

‘Prince’ melon fruits. Stationary phase,
109% Carbowax 20M on 60-80 mesh
Chromosorb W; program temperature,
3°C/min from 80 to 210°C. Peaks are
given the same number as that of the

peak with the same relative retention
in Table 5.
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Table 4. Concentrations of volatile compounds in the headspace gas
of ‘Prince’ melon fruits (Counted area, X 103)

No. Flesh Core Flesh Core Flesh Core

6 Acetaldehyde 235 125 118 129 129 128

8 Methyl acetate 36 24 24 13 13 6

9 Ethyl acetate 694 1302 1213 1337 957 1157
10 Ethanol 102 335 190 485 312 618
11 Ethyl propionate 14 26 24 37 16 10
12 Ethyl isobutyrate 36 47 39 53 35 8
13 Isobutyl acetate 21 27 18 21 1 13
14 Ethyl butyrate 14 16 18 17 15 10
15 Methyl isovalerate 2 7 13 10 16 11
16 Isobutanol 25 29 11 17 4 11
19 Butanol 17 23 8 9 5

8




Recorder response

5.

L
20
min

|
10
Retention time

30

Gas chromatograms of ‘Prince’ melon
fruit essence. A, ripening fruits; B,
exudative fruits; C, green-spofted fruits.
Stationary phase, 109 Carbowax 20M
on 60-80 mesh Chromosorb W; program
temperature, 3°C/min from 80 to 210°C.
For peak identification see Table 5.
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Table 5.
II)\?';.k Compounds
5 Ethyl ether
6 Acetaldehyde
7 Propanal
8 Methyl acetate
9 Ethyl acctate
10 Ethanol
11 Ethyl propionate
12 Propyl acetate
Ethyl isobutyrate
13 Isobutyl acetate
14 Ethyl butyrate
15 Methyl isopentanoate
16 Isobutanol
17 Isobutyl propionate
18 Tsobutyl isobutyrate
19 Butanol
20 Butyl propionate
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0.5+ 10 = =3 == = =
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Fig. 3. Soluble protein patterns of ‘Prince’ melon

fruits. Electrophoresis was performed
in 7.59 polyacrylamide gel (pH 8.8) at
the constant current of 20mA for 3 hr.
Buffer solution was 0.025M Tris-0.192M
glysine—0.019 SDS, pH 8.2.

A and F, immature; B and G, ripening;
C and H, over-ripening; D, exudative;
E, green—spotted fruits. F, G and H were
grown in a control field. The density
of shading is proportional to the band
staining intensity.

LA DR S L2 ERKENL TR, HS
D28 K ELT 10453 5 11z (Fig. 3). A
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Compounds identified in ‘Prince’ melon fruits

Peak

No.

21
22
23
24
25
26
27
29
30
32
33
34
35
36
37
38
42

e

Compounds
Pentyl acetate
Isopentanol
Isopentyl isobutyrate
Pentanol
Ethyl hexanoate
Propinyl hexanoate
Octanal
Hexy! propionate
Isopentyl butyrate
Hexanol
Octyl acetate
Decanal
Hexyl pentanoate
Octanol
Propyl octanoate
Pentyl octanoate

Decanol
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Fig. 4. Tsozyme patterns of peroxidase in ‘Prince’
melon fruits. Electrophoresis was per-
formed in 7.59¢ polyacrylamide gel (pH
8.9) at the constant current of 20mA for
3hr. Buffer solution was 0.025 M Tris—
0.192M glysine, pH 8.3. A and F, im-
mature; B and G, ripening; C and H,
over-ripening; D, exudative; E, green—
spotted fruits. F, G and H were grown
at a control field.

The density of shading is proportional
to the band staining intensity.
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Summary

Some changes in the chemical constituents of the ‘Prince’ melon fruits (Cucumsis melo L.
cv. Prince) were observed during three stages of maturation (immature, ripening and
over ripening); and the chemical constituents of the fermented melon fruits, or the
physiologically disordered fruits, were compared with those of the normal ones.

1. In case of the normal fruits grown in the field in which physiological disorder occurred,
in accordance with fruit maturation a rapid increasing came to be made in the total nitrogen,
Contrasting to this, in the other field

in which the disorder seldom occurred, during fruit maturation quite little changes were

alcohol-soluble nitrogen, free amino acids and protein.

noted in the constituents of the control fruits, with almost no difference from those of immature
fruits observed. Concerning the amount of free amino acids in the flesh of the melon fruits,
glutamine was fixed to be the most abundant, followed by alanine and citrulline in the order.
A large amount of aspartic acid and a small amount of arginine were contained in the exudative
fruits, while in the green-spotted fruits the case was noted to be reverse of this.

2. A rapid decreasing came to be observed in the fruit hardness in accordance with
fruit maturation, while in case of the green-spotted fruits the hardness was noted to be similar
to that of the immature fruits. The quantity of sugar contained was large in the exudative
fruits and small in green-spotted ones. Little amount of citric acid was contained in the

fermented fruits; while comparatively large amount of acetic acid was contained in the
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exudative fruits. In the exudative fruits the amount of calcium was apt to be poor, and that
of potassium, rich.

3. The existence of aromatic constituents of the melon was greater at the core than in
the flesh of the fruits, major constituents being ethyl acetate, ethanol, octyl acetate and
propyl octate. In the fermented fruits a remarkable Increasing was noted in ethanol and methyl
isopentanoate content; while a remarkable decreasing was noted in almost all the aromatic
substances. In accordance with fruit maturation, the number of the protein bands and that
of the peroxidase isozyme came to be increased. In the green-spotted fruits was found an
extraordinary peroxidase isozyme.

4. Greater amount of total nitrogen, free amino acids, ethanol and methyl isopentanoate
was noted to be contained in the fermented fruits than those in the normal ones. Basing on the
observed characteristics of fruit hardness, sugar content, protein patterns and peroxidase
isozyme, it was ascertained that some similarity exists between the chemical constituents of
the exudative fruits and those of the over-ripening ones; and it seems to be likewise between
those of the green-spotted fruits and those of the immature ones.



