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Lability of Dehydroascorbic Acid and Conditions for Applying to Biological Tests

Yasuhiko NAKAMURA
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Fig. 1. Effect of pH on the Growth of Seedlings.

The sterilized seeds of lettuce (Laxtuca sativa L. cv., Wayahead), chinese cabbage (Brassica
pekinensis RUPR. var. demtata MATSUM. cv., Shinsantosai), rice (Oryza sativa L. cv., Reiho),
wheat (Triticum vulgare VILL.) or pea (Pisum sativum L. cv., Kinusaya) were sown on the
moistened filter papers in petri dishes, which were incubated at 27°C in darkness. After 2 days,
fifteen seedlings with a uniform size were chosen and transferred into each 9-cm petri dish con-
taining a sheet of filter paper (for lettuce and chinese cabbage) or a thin absorbent cotton layer
(for rice, wheat and pea). They were moistened with 3ml (for lettuce and chinese cabbage) or
15ml (for rice, wheat and pea) of 0.03M potassium biphthalate-0.03M NaOH buffer and incubated
at 27°C in the dark. The length of shoots and roots was measured after 3 days (lettuce and
chinese cabbage) or 5 days (rice, wheat and pea). (O——() chinese cabbage, (B—— lettuce,
OQ——@ pea, @—-—@ rice, @------ @ wheat.

ERRVEARAZ7H XD pH TR AR LIt 512 ¥ pHA L ETIZ W d pHAFE W
BAERIT I oo —F shoot TIXpH DFE W I AZRIIEL TR I DA was, R vEWwpH T
EWEENRZL NI, pHE & 5 DEICHA~S & pHS & 6 DET/NX\DT, DASA DREE R EZIC
AnB L, pH6 X h pHS TREATHANINEELDOND e pHA U T TRV EARA~N 74D X
5IEEA 2 DIRPLEDHEMBIEK DD L 22/ IMED S DL L TL % 5 O TpHAM TV igs
2. HRE

DASA IRLZETH B 1csd, MPWENNDOI Y AZ% % {35 e DIIIBERE BH L 7eh S B

o



%0 Fe Fr7 A2 VBROTREEN L A YRRO DD &

BMIgsLtd, DHAVIEEEORK CEARBWUET S ErDOHFEXRDS LTS\, #F
DERIBHRDOBEENE L KADTEZ-HBEOABITIIBDOTHLRANEL %, EHILH Y 7 A
YAWTEBE L FE2DEELDOBGRYARSE Fig.20 X5/ h, 0.3M LI ETIX EOEY LB,

—

° 150 150F
3 S
@ 3
8 100 : 100F,
< 5]
3 =
2 :

50F 5 50F

0 i 1 1 1 - 0 1 1 1 N .\.'_.:.'l_

0.003 0.01 003 01 03 1 0.003 0.01 0.03 0.1 0.3 1
Concentration (M) Concentration (M)

Fig. 2. Effect of KCl concentrations on the Growth of Seedlings.
A potassium chloride solution of various concentrations ranging from 0.03 to 1M was used in-
stead of buffer in Fig. 1. The results were expressed as percentage length of the controls grown in

distilled water. )——( chinese cabbage, —— lettuce, @ —+—@ pea, @—-—@ rice, @-++-- [ )
wheat.
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Fig. 3. Effect of Different Buffer Systems and Incubation Time on the Growth of Lettuce Seedlings.

Fifteen seedlings with a uniform size were soaked in 5ml of water or 0.05M buffer (pH5.0)
containing 0.05M sucrose in a test tube. After the tube was incubated at 27°C for a given time,
the seedlings were washed with water (3 10ml) and put on a sheet of filter paper in a petri dish
containing 3ml of water. Control experiments were performed without soaking. The measurement
and the expression of growth was the ame as in Fig.1 and Fig.2. O (O potassium biphthalate-
NaOH, (®——@ potassium citrate-NaOH, “@-—~-—¢) sodium acetate-NaOH, @—-—@ sodium
succinate-NaOH, @------ @ H.O.
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Fig.4. Effect of Different Buffer Systems and Incubation Time on the Growth of Rice Seedlings.

Experimental methods were the same as in Fig. 3 except that rice was used instead of lettuce.
O——Q potassium biphthalate-NaOH, (®——@ potassium citrate-NaOH, ©—-— sodium ace-
tate-NaOH, @—-—@ sodium succinate-NaOH, @------ @ H,O.
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Fig.5. Degradation of Dehydroascorbic Acid in Buffer Solution.

A solution of 295 dehydroascorbic acid (DAsA) neutralized with IN NaOH was mixed with an
equal volume of 0.2M potassium citrate-0.2M NaOH buffer (pH 5.0) and kept at 27°C. At the
time given in this figure, 3.68ml of the mixture was withdrown and added to 0.32ml of 0.625M
H;PO,. A 2.0ml of the final mixture was placed on a column (1x55cm) of Dowex 1x2 and
eluted with 0.05M H,PO, at the flow rate of 40ml/hr. The DAsA content in the efluent was de-
termined by the method described in the text. O——QO pH, @—-—@ recovery of DAsA.
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Summary

Experiments were designed using the seedlings of several plants in order to
investigate the conditions under which dehydroascorbic acid was as stable as possible
and plants could grow without a marked depression.

When the pH value of medium was below 6, the higher it was, the better the growth
of seedlings was. The growth of seedlings was rarely observed in more than 0.3M con-
centration of KCl. The respective lengths of the shoots and the roots of the seedlings
grown in 0.1MKCI were 55~959%, and 20~659%, of the controls. In case of 0.03M KCl,
they were over 809, and over 709, respectively. Among four different buffers (0.05M,
pH5.0) containing 0.056M sucrose, sodium succinate-NaOH was the most suitable to
lettuce, and potassium biphthalate-NaOH to rice. Lettuce which was soaked in the
above sodium succinate-NaOH buffer for 3.5 hr grew almost the same as the untreated
control. Similar results were obtained in rice soaked in the potassium biphthalate-
NaOH buffer for 3.5 hr. When a 19, solution of dehydroascorbic acid in 0.1M potassium
citrate-NaOH buffer (pH5.0) was incubated for 3hr at 27°C, the recovery of the acid
was 929, of the total and the pH of the solution fell to 4.75.



