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SWEET POTATO (pieces ,1g)
|-—homogenized with 30 ml of 809 hot ethanol
| (7,500 rpm x 3 min, 80°C)

[—centrifuged (5,000 rpm x 15 min)

SUPlERNATANT
—filled up to 100 ml
—(aliquots for reducing sugar content)
—hydrolyzed by invertase (7 unit)
for 90 min at 25°C (pH 4.5)
—terminated by 1 ml of 0.05 N NaOH
— Somogyi-Nelson method

PREICIPITATE
—washed by centrifugation
—hydrolyzed by 100 m! of
2.5% HCI for 2 h 30 min
—neutralized
—filled up to I litre
—filtrated

—Somogyi-Nelson method
(for starch content) (for sucrose content)

Fig. 1. Analyses of starch, sucrose and reducing sugar contents of sweet potato.
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Fig. 2. Changes in sucrose (a) and reducing sugar
(b) of 40 krad-irradiated sweet potato
(Koganesengan) during storage.

(O): un-irradiated; 13°C, (®): irradiated;
13°C, (A): un-irradiated; 4°C, (A):
irradiated; 4°C
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Fig. 3. Effects of the dosage on sucrose (a), reducing sugar (b), starch (c) and amylase activity
(d) of sweet potato (Koganesengan) during storage (30 days) at 13°C (@) or 4°C (A).
Arrows (—) indicate values of intact potato (0 krad; 0 day).
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Table 1. The rotting of r-irradiated sweet

potato during storage (30 days)
r-irradiation (krad)

Temp. 0 50 300

13°C AAA AAA AAB CCD

4°C AAA ABB BBB DDD

Each group consists of three potato roots.
Notation A, B, C and D represent sound,
brown-spotting, rotten and completely rotten
potato roots, respectively.
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Fig. 4. Effects of the dosage on sucrose (a), reducing sugar (b), starch (c) and amylase activity
(d) of Koganesengan (@) and Minamiyutaka (A ) during storage (13°C; 7 days).
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Fig. 5. Effects of the dosage on acid and alkaline

invertase activities of Koganesengan and
Minamiyutaka during storage (13°C; 7 days).

(0):
(@):
(~):
(A):

acid invertase of Koganesengan,
alkaline invertase of Koganesengan,
acid invertase of Minamiyutaka,
alkaline invertase of Minamiyutaka.
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Fig. 6. Change in sucrose (a) reducing sugar (b) and amylase activity (c) of irradiated homogenate
(A) of sweet potato (Koganesengan) during storage.

(O): 0 krad; 13°C, (&): 50 krad; 13°C,
(m): 300 krad; 4°C.

(A): 50 krad; 4°C,
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Summary

The effect of y-irradiation on sweet potato was investigated in terms of physiological fluctuation
during storage, especially of susceptibility to chilling injury. A variety of sweet potato, named
“Koganesengan”, was irradiated with y-ray of %Co in the range of 40-300 krad much exceeding that
of 5-15 krad usually applied on the sprouting-inhibition of potato tuber or onion. The irradiated sweet
potato roots were stored at 4°C or 13°C in a glass vessel of desiccator with a cotton plug to retain
humidity and an aerobic condition. The changes in appearance (the rotting) and in components
(sucrose, reducing sugar and starch-contents and amylase activity) of the roots during the storage were
followed. The results may be summarized as follows:

1. r-Irradiation caused an increase in sucrose and a decrease in amylase activity of sweet potato
during the storage even at 13°C of favorable temperature for its preservation. Unirradiated roots
maintained their soundness at low temperature storage (4°C, 30 days), while irradiated roots deterio-
rated to be rotten with increasing the dosage (krad). Thus, it was ascertained that r-irradiation ac-
celerated chilling injury of sweet potato.

2. On the irradiated homogenate of sweet potato (in vitro), such irradiation effects as facilitating
an increase in sucrose and a decrease in amylase activity of raw roots (in vivo) were not observed during
the storage (4°C or 13°C, 10 days). This suggested that these phenomena were not directly caused by
irradiation, but that they were succeeded to some physiological reaction(s) in raw roots.

3. Difference in susceptibilities to radiation injury between the two varieties of sweet potato,
“Koganesengan™ and ‘““Minamiyutake”, was examined through acid invertase activity as a marker.
“Koganesengan™ was observed to increase in acid invertase activity after irradiation, whereas
“Minamiyutake” was not observed it. Thus, ‘“Koganesengan’ was noted to be more susceptible to
radiation injury than “Minamiyutaka”, which might be associated with the shortness in the stroage
life of “Koganesengan”.



