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Studies on the Carbohydrates of the Fru1ts of Vegetable Crops‘
' 1. The Carbohydrates of the Fruits of Cucumbers

" (Cucumis sativas L.)

Hirozo Kusunose and Masayoshi SAwaAMURA
Laboratory of Chemical Technology of Agricultural Products, Faculty of Agriculture

Abstract : The carbohydrates from the fruits of cucufnbers were separated into five

polysaccharide fractions, and the components of these fractions were tested by paper
chromatography.

1) Chemical components were little different between two varieties of cucumbers used,
Shiroibo and Kuroibo,

2) Free sugars in the fruits of_cucumbers were glucose. galactose, and fructose.

3) The hydrolysate of the water-soluble polysaccharide fraction was composed of galac-
tose, arabinose and xylose in the molar ratio of 10:15: 3.

4) The hot water-soluble polysaccharide fraction showing Ea],,+18 2° (C 0.13, water)

and a degree of polymerisation of 47.3 gave galactose, arabinose and galacturonic acid
as its hydrolysate in the molar ratio of 53:11: 4.

5) The fraction of 0.8 % ammonium oxalate-soluble polysaccharide was composed of
galactose, arabinose and galacturonic acid. This fraction corresponding to pectic substances -
contained methoxyl groups of 11.8 %.

6) The fraction of 4 % sodium hydroxide-soluble polysaccharide was composed of glucose,

galactose, galacturonic acid, arabinose and xylose in the molar ratio of 10:58:45:5
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Table 1. Chemical Components of the Fruit of Cucumis saivas L.

Shiroibo (%) Kuroibo (%)
Crude ash 5.72 6.18
Crude protein 21,8 17.2
(True“protein) (20.3) (16.5)
Crude fat ‘ 0.25 0.38
Crude fibre _ 14.9 15.6
(Pentosan®”) (17.2) (15.9)
Nitrogen-free extractb) ’ 44,9 46. 8

Moisture ) 12.4 - 13.8

a) Furfural phloroglucide method®.
b) 100-(Crude ash+Crude Protein+Crude fat+Crude fibre+Moisture).

Table 2. Amino Acid Composition of the Fruit of Cucumis sativas L.

Amino acid Shiroibo®) Kuroibo®)
Aspartic acid 1.24 1.52
Threonine 1. 14 1.08
Serine 1.00 1.81
Glutamic acid 1.09 2.01
Proline 1.17 1.12
Glycine 1.45 0.91
Alanine 0.95 1.35
Valine 1,03 1.10
Isoleucine 9.83 1.00
Leucine 1.00 1.03
Lysine 1.31 1.57
Arginine 1.05 1,30

a) Relative molar ratio
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Table 3. Free Sugars of the Fruit of Cucumis sativas L.

Standard sugar Rfa) Sa‘mple(}'lf)a‘) Colourb)
Glucose 0.28 0.29 ~ Yellow brown
Galactose 0.30 0.31 Yellow brown
Fructose 0.35 0.36 Orange brownC)
Arabinose 0.38 : — - . Pink brown
Xylose 0. 45 — ) Pink brown
Rhamnose 0.55 — Yellow brown

a) n-Butanol-Pridine-Water=6 : 4 : 3 (v/v)
b) Aniline hydrogen phthalate
¢) Phlorogucinol reagent

Table 4. Sugar Components of Varzous Polysacchartde Fractions from the
Fruit of Cucumis sativas L.

Fractions Componerits Molar ratio
Water-soluble Galactose 10
polysaccharide Arabinose 15
Xylose ) 3
Hot water-soluble Galactose 53
polysaccharide Arabinose 11
Galcturonic acid 4
Ammonium oxalate-soluble - Galactose . - 4
polysaccharide Arabinose 3
Galacturornic acid 72
Sodium hydroxide-soluble Glucose 10
polysaccharide Galactose 58
Galcturonic acid - 45

Arabinose ) 5
Xylose 3
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