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Effect of Environmental Conditions on the Contents of
Sugars and Ascorbic Acid in ‘Senshu’ Apple Fruit

Sateru Konpo®

Akita Fruit Tree Research Station, Daigo, Hiraka,
Akita, 013-01

The effects of various environmental conditions, including exposure to light and fruit
load, on the contents of sugars and ascorbic acid in ‘Senshu’ apple fruit, which is suitable to
a high quality juice, were investigated.

(1) The contents of glucose, fructose and sucrose decreased by shading and bagging. The
content of sucrose was greatly reduced by shading. The content of ascorbic acid was also
reduced by bagging and shading. (2) Defoliation treatment reduced the total sugar content,
sspecially sucrose. The ascorbic acid content was also reduced. Overcropping treatment
reduced the fructose and sucrose contents greatly, and the ascorbic acid content was alsc
reduced. However, the levels of the sugars and acid in better coloring fruits were higher
than that of lower coloring. It was suggested that among the sugars sucrose was especially
affected by the light conditions and fruit cropping, while ascorbic acid was related to

photosynthate in addition to exposure to light.
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Table 1 Effect of light condition on sugar and malic

Treat ¢ Fruit weight Firmness Coloring® Malic acid
reatmen (&) (Ib) corine (g-100mi™)

Shading 219. 0% 10.1* 2.0° 0. 334
Bagging (A)* 255. 8P 12.9° 4.3® 0. 358*
Bagging (B)™ 247, aeb 12.5° 1.0 0.417*
Control 266.4° 13.2° 5.2° 0. 34z2¢
Colored portion — 12.0° 5.4 0. 374
Uncolored portion — 10.8 1.8 (. 380
Significance NS wr NE

*Coloring was judged by color chart for ‘Fuji’ apple fruit (Smaller number shows inferior
¥ Data shown are the means of 10 fruits from each of three branch replicates.

Different letters within column represent significant differences according to Duncan’s multiple
* Bag was removed on 15 days before harvesting.
¥ Bag was not removed during fruit development.
" Data shown are the means of 20 fruits.
Significant at 5% level {+) and 1% level (=+)}

Table 2 Effsct of light condition on ascorbic acid content in a pulp and peel of ‘Senshu’ apple Fruit

Pulp (mg-100g f.w. ™) Peel (mg-100g f.w.™")

Treatment

AsA DAsA Total AsA DAsA Total
Shading 0.3 0.3 0.6 8.8 2,90 1.7
Bagging (A)Y 2.9° 0, geb 3.1k 30, 9" 390 24, 8°
Bagging (B)}* 0. 9% 0. 45" 1.3%b 4, 5" 1.8 g 3
Control 2.5° 1.3° 3.8 36.3° 10, 2° 46.5°
Colored portion 1.3% 1.1 2.4 39,3 1.1 40, 4
Uncolored portion 0.5 1.0 1.5 6.4 2.4 g8
Significance * NS NS % NS =

*Data shown are the means of 10 fruits from each of three branch replicates.
Different letters within cclumn represent signficant differences according to Duncan’s multiple
range test, 5% level.

¥ Bag was removed on 15 days before harvesting.

* Bag was not removed during fruit development.

¥ Data shown are the means of 20 fruits.

AsA @ Ascorbic acid DAsA : Dehydroascorbic acid
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acid content of ‘Senshu’ apple fruit

Sugar content (g - 100 mi ™}

Sugar-Acid

Glucose Fruciose Sucrose Sarhitol Total ratio

1.44® 4, 89* 2, 95° 0. 26° 8. 84° 26. 5*

1. 90° 5.13° 2. GR=b 0, 18" 10. 47° 9g, 23

1. 41° 3. 43% 3.08% 0. 20°® 10, 128 24.3*

1.82° 5. 98¢ 3. 46° 0. 27° 11, 56° 33.8°

1.81 6.59 4.14 0.33 12. 87 34. 4

1.43 5.67 3.77 0.27 11.14 29.3

N8 NS NS NS NS NS

coloring) .

range test, 0% level.
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Table 3 Effects of defoliation and overcropping on sugar and

Treatment Fruit weight Firmness Coloring® Malic acid
© &) (Ib) conne (g - 100ml™)
Defoliation 239. 8% 11.8 4.2 0. 346
Control 245.0 12.4 4.0 0. 436
Significance NS NS NS NS
Overcropping (A)" 190, 2% 12,1 3.4° 0. 305*
COvercropping (B)¥ 161. 3* 12, 5% 1.0t 0.331°
Control 266. 4° 13,20 5.2 0. 342¢

* The same as in Table 1.

¥ Data shown are the means of 10 fruits from each of three branch replicates.

* Fruit whose coloring is superior.

¥ Fruit whose coloring is inferior.

" Data shown are the means of 10 fruits from each of three tree replicates. Different letters within

Table 4 Effects of defoliation and overcropping on ascorbic acid content in a pulp and peel
of ‘Senshu’ apple fruit

Pulp (mg-100g f.w.™") Peel (mg-100¢g f.w. ™"}

Treatment

AsA DAsA Total AsA DAsA Total
Defoliation G.9° 0.5 1.4 22.7 5.9 28,6
Control 2.3 1.2 3.5 33.7 7.1 40.8
Significance * * *a * NS *
Overcropping (A)Y 1.18% 1.1 2,2 27.08P 8.1 35.1%°
Overcropping (B}~ 1.1 1.1% 2.2% 20.6% 4.9 24. 68
Contro} 2.5° 1.3° 3.8° 36.3® 10.2° 46,5

* Data shown are the means of 10 fruits from each of three branch replicates.

¥ Fruit whose coloring is superior.

* Fruit whose coloring is inferior.

¥ Data shown are the means of 10 fruits from each of three tree replicates.
Different letters within column represent signficant differences according to Duncan's multiple
range test, 0% level.

Table 5 Effect of cracking on sugar and malic acid

Fruit weight Firmness oz Malic acid
Treatment (@) (b Coloring (g 100 ml™)
Cracking 179.5 12.2 5.0 0. 313
Control 177.3 13.3
Significance NS * NS *

*The same as in Table 1.
Data shown are the means of 20 fruits.
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malic acid content of ‘Senshu’ apple fruit
Sugar content (g - 100 mi™) Sugar-Acid
Glucose Fructose Sucrose Sorbitol Total ratio
1.60 5. 06 1.71 0.15 8. 52 24.6
1. 44 5.54 3.43 0.26 10. 67 24.5
Ng .- NS - NS
1.53° 4,95° 2.25° 0.15° 8.8s® 29, 12"
1.41* 4. 25" 1. 24* 0. 40° 7.30% 22.1°
1.822 5.98° 3. 49° 0.27* 11. 56° 23.8°
column represent significant differences accerding to Duncan's multiple range test, 5% level.
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Fig. 1 Relationship between fructose, sucrose and total sugar,
and ascerbic acid content in a pulp of ‘Senshu’ apple fruit
Significant at 5% level (")
content of ‘Senshu’ apple fruit
Sugar content (g-100mi™) Sugar-Acid
Glucose Fructose Sucrose Sarhbitol Total ratio
147 5.69 3.29 .31 10.76 34.2
154 5. 96 4. 15 t.31 11.96 29.0
NS NS * NS NS NS
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Table 6 Effect of cracking on ascorbic acid content in a pulp and peel of ‘Senshu’ appie fruit

Pulp (mg-100g f.w.™")

Peel (mg-100g f.w.™")

Treatment - - —4m——— - L. —
AsA DAsA Total AsA DAsA Total
Cracking 2.3 0.4 2.7 32.8 5.2 37.8
Contraol a7 0.8 4.5 83.5 5.8 59.3
Significance * NS * * NS *
Data shown are the means of 20 fruits.
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