
J. Agric. Sci. Mansoura Univ., 28(11): 6951- 6967, 2003

GAMMA RADIATION EFFECTS ON SOME BIOCHEMICAL
CHANGES IN POTATO TUBERS AT DIFFERENT STORAGE
PERIODS.
Abdel-Raheem, E.A:; M.A. Shallan·; tA. Orabi- and 0.1. Saleh­
• Biochemistry Dept., Faculty of Agriculture, Cairo Unlveristy, Egypt.
- National Center for Radiation Research and Technology, Atomic

Energy Authority, P.O. Box 29- Nasr City, Cairo 113701-Egypt.

ABSTRACT

The effect of gamma irradiation on some biochemical compounds of potato
tubers "alph·; during different periods ofstorage; was studied. Irradiation doses 0, 10,
20 and 40 Gy before planting and 0, 80,160 and 320 Gy after planting were used as
two different storage methods. Also, the effect of periodic time storage at O. 30, 60. 90
and 120 days on biochemical compounds Was investigated. The changes in
biochemical compounds such as; total phenolic compounds, chlorogenic acid and
peroxidase enzyme activity by colorometric spectroscopic analysis were followed.
Glycoalkaloids were detennined by HPLC technique. The results proved that the
storage was much better and more predominent in the first than the second method.
The remarkable results of the two parameter effects radiation doses and storage time
were affected on safety preservative of potato tubers for long time about 120 days and
the effective radiation dose was found to be between 10-20 Gy. HPLC represented
that it is better to use potato varieties with high J-solanine content more than that of J­
chaconine content. So, in this work potato tubers can be stored for more expanded
time > 60 days up to 120 days; with using 20 Gy gamma radiation dose before
planting. Under these conditions; J-solanine / J-chaconine ratio was 87/13 % with less
content of J-chaconine and therefore; less toxic effects on the human liver.
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INTRODUCTION

The potato (Solanum tuberosum L.) is an important food crop grown
throughout the world. Suberization is a tissue-specific process where by cell
walls become impregnated with a poly(phenolic) matrix coincident with the
deposition of a poly(aliphatic) matrix between the plasmalemma and
carbohydrate cell wall (Bernards and Lewis, 1998). While the nature of the
phenolic matrix remains incompletely defined, it has recently been shown that
in potato tubers, it comprises primarily hydroxycinnamic acids, and their
derivatives (Bernards, et al. 1995 and Negrel, et al. 1996). It has also been
shown indirectly that in the suberized tissues of Quercus suber (Gil, et al.
1997) and Cfivia miniata (Schreiber, 1996; Zeier and Schreiber, 1997), there
is a significant amount of hydroxycinnamic acid present in the cell walls. Kim,
et al. (2002) refere that Peroxidase (POD) activity of potatoes during growth
was increased by 7-16% at 1, 8 and 16 Gy irradiation doses compared to the
control. Ramamurthy, et al. (2000) showed no effects of gamma-irradiation on
lignin biosynthesis during healing of wounds in potato (Solanum tuberosum
cv. Kufri Chandramuki) tubers. Activities of peroxidase and its isozyme
patterns were not significantly changed by irradiation. It is suggested that




































