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Changes in Vitamin C Content and L-Galactonolactone Dehydrogenase
Activity of Potato Tubers during Tuber Development and Cold-storage.
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The weight of tubers and contents of starch and vitamin C of potatoes (Solanum tuberosum L., cv.
Kitaakari, cv. Irish Cobbler) increased during tuber development and reached maximum at the end
of July or at the early August. The activity of L-galactono-y-lactone dehydrogenase (EC 1. 3. 2. 3,
GLDHase) increased during tuber development and reached maximum just before the time when
vitamin C content reached the maximum value, and then decreased.

When tubers of 7 cultivar varieties of potatoes including cv. Irish Cobbler, cv. Kitaakari, cv.
Tsunika, cv. Touya, cv. Hokkai 79, cv. Shimakei 575 and cv. Shimakei 571 were stored at 4°C within
10 days after the harvest at about 20°C, vitamin C contents were markedly decreased during one
month after storage and then decreased gradually for 3 months by 50~70%. When tubers were stored
at 4°C, both ascorbic acid (AsA) content and GLDHase activity increased after 2 days, and decreased
thereafter. The decrease in vitamin C content during cold (4°C) storage was larger than that of
storage at 15°C, and GLDHase activity was higher in 4°C-storage tubers than that in 15°C-storage
tubers. These results suggest that AsA is supplied by the increased GLDH ase activity when a large
amount of AsA is exhausted by a strong low temperature stress.
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15 cv. Kitaakari cv. Irish Cobbler
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Fig. 1. Changes in weight, starch value, vitamin C content and GLDHase activ-
ity of tubers of potatoes (cv. Kitaakari and cv. Irish Cobbler) during
tuber development. Tubers were harvested in 1994. Data shown are mean
values (n=4).
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Changes in vitamin C content of potato tubers during storage at 4°C for 3 months

Tubers were harvested in 1995. Data shown are mean values (n=4).
M, Total VC; A, AsA; @, DHA. Kitaakari 2 was planted 2 weeks later than other varieties and harvested the same
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Fig. 3.

Changes in GLDHase activity of potato tubers during storage at 4°C for 3 months

Tubers were harvested in 1995. Data shown are mean values (n=4).
O Activity of units/g fr. wt., @ Activity of units/mg protein.
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Table 1.

Changes in Vitamin C contents and GLDHase activity of potato

tubers during storage at 4°C for 85 days

cv. Kitaakari

StoTage Contents of GLDHase activity

periods Total VC  AsA DHA

(day) (mg/100g) (Unit/g) (Unit/mg prot.)
0 46.6+1.3 39.8+1.3 6.8+t1.1 10.2%1.0 32.9+3.3
2 56.1+0.6 48.7+0.6 7.4x1.6 10.6%I1.1 34.7+3.4
5 43.8+1.3 37.3x1.3 6.5t0.5 13.8%1.6 37.9+4.3
8 38.1+1.9 32.4+1.9 5.7+0.5 10.5%+0.9 26.6£2.2
11 35.0+£0.8 30.6%£0.8 4.4+0.1 10.1*x1.2 31.7£3.6
28 36.2+0.6 30.5+0.6 5.7+£0.2 10.1%£0.4 25.8+1.0
42 20.5+0.5 14.8+0.5 5.7£0.3 7.7%£0.5 25.8%£1.6
56 18.1+0.4 13.0%£0.4 5.1%£0.2 9.2%0.9 32.8+3.2
71 12.0£0.4 9.5£0.4 2.6x0.1 16.3%1.4 46.1+4.1
85 14.0+0.3 10.1+0.3 3.9%0.2 12.3%1.1 35.5+3.1

mean values (n=4) + S. D.

cv. Irish Cobbler

Sto?’age Contents of GLDHase activity

periods  Total VC  AsA ‘DHA

(day) (mg/100g) (Unit/g) (Unit/mg prot.)
0 28.7+2.0 23.9£2.0 4.8£0.5 7.7+1.1  30.3%4.5
2 32.640.5 25.9+0.5 6.7£0.3 13.2£0.9  40.9£2.8
5 30.6+0.5 25.9%+0.5 4.7+£0.3 14.2+1.4 39.1+4.0
8 26.5+0.8 22.5+0.8 4.0%£0.2 10.6%=1.2 29.6+3.2
11 24.5+1.1 19.0%+1.1 5.5+0.2 10.9%+1.5 32.9£4.5
28 21.0+0.7 15.74£0.7 5.3+0.2 7.1x1.1  21.4%£3.5
42 11.4%1.5 7.2+1.5 4.2£0.2 7.8%0.6 23.6£1.7
56 11.2+0.3 6.7+0.3 4.5%£0.1 14.0%2.6 40.1£7.4
71 7.7+0.3 5.0%£0.3 2.7+0.1 14.7x1.4 40.7+4.0
85 9.040.2 6.3£0.2 2.7£0.1 13.3%2.0  38.3%5.7

mean values (n=4) = S. D.
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Changes in vitamin C content and GLDHase

activity of tubers of potato (cv. Irish cobbler)

during storage for 70 days at 4°C and 15°C

Tubers were harvested in 1994 at a farm in Nagasaki.
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