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Sugar and Organic Acid Contents in the Strawberry Fruit
under Different Cultivating Conditions

Akitsugu INABA, Takuji ITO and Reinosuke NAKAMURA
(Laboratory of Science of Horticultural Products)

The concentration of the sugar and organic acid components was determined by gas
liguid chromatography in ‘Hokowase’ strawberry under different cultivating conditions
at each commercial maturity.

1) The gas-chromatographic method for both the sugar and organic acids was found
to be satisfactory in quantification.

2) Fructose, glucose and sucrose were the predominant sugars in the strawberry.
The major organic acids were malate and citrate, though relatively large amounts of
phosphorate and an unidentified compound were observed.

3) The major characteristic in the components under different cultivating conditions
was found in the sucrose, of which concentration was higher in the delaying
cultivation than the forcing and in the first crop than the second, respectively.

4) The organic acid in the second forcing crop showed the highest concentration,
but no consistent trends were found between organic acid contents and cultivating
conditions.

5) It seemed that the sucrose was a dominant factor of different eating quality
found under different cultivating conditions of ‘Hokowase’ strawberry.
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Fig. 1 Diagram of cultivation types in ‘Hokowase’ strawberries.
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TMS derivatives of ‘Hokowase’ strawberry
sugars. Column, 2m X 3mm glass;
packing, 3% SE-52 coated on 60/80 mesh
chromosorb W; temperature, 125°C to
250°C at 5°C/min; carrier gas, Ny at

45 ml/min; attenuation, 102X 32. Peaks :
1, pentaerythritol (I.S.); 2, fructose;

3, a-glucose; 4, B -glucose; 5, sucrose.
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Calibration curves for fructose, glucose and sucrose.
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Fig. 4 Gas-liquid chromatograph separation
of TMS derivatives of ‘Hokowase’
strawberry acids. Column, 2m X
3mm glass; packing, 1095 SE-30 on
AW -DMCS 60/80 mesh chromosorb
W; temperature, 130°C to 250°C at
5°C/min; carrier gas, Ny at 45m//min;
attenuation, 102X 32, Peaks : 1, ghost
from reagents; 2, phosphorate;

3, glutarate (I.S.); 4, malate;
5, unidentified; 6, citrate
(attenuation, 102X 64).
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Table 1 Sugar and organic acid contents in ‘Hokowase’ strawberries under different
cultivating conditions

o ) Sugars Acids
Cultivation Fruit (mg./m! juice) (mg,/ml juice)
(Harvest date) size
Fructose ~  Glucose Sucrose Malate Citrate
2S 31.5 30.8 20.0 1.44 4.55
S 23.0 21.8 20.8 0.94 4.67
Delayed, 1st M 24.3 22.8 20.8 1.06 3.85
(28/Nov/’75) L 24.5 23.5 15.3 0.62 3.52
2L 23.8 22.3 19.0 0.81 3.56
Mean 25.4 24.2 19.2 0.97 4,03
S 27.0 25.8 13.5 0.66 3.44
Forced, 1st M 25.8 24.8 14.0 0.72 3.81
(227 Jan,/’76) L 24.5 22.8 13.5 0.49 4.06
Mean 25.8 24.2 13.7 0.62 3.77
) 27.5 25.3 12.5 0.59 5.84
3.3

s | M B3 mpo me o om o

(8/Apr,/’76) ) ) ’ ) )
P 2L 26.2 21.8 17.3 0.38 2.69
Mean 25.8 22.9 15.9 0.54 3.54
S 27.5 25.8 10.8 1.11 7.21

3 3

s | NP Ems oo

(20/May/’76) ' ’ ’ ’ :
2L 24.3 22.8 5.5 0.47 4.74
Mean 25.3 23.6 7.8 0.71 5.82
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