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Summary

A study was conducted to evaluate the effect of *°Co—7 irradiation on the preservation of Satsuma

mandarin in Cheju Island. Four varieties (S. m. early, S. m. Komezawa, S. m. Hayashi and S. m. Aoshima)
were irradiated using 10,000 Ci, ®°Co—7 ray with dosages of 0. 50. 100 and 150Krad. During 92 days of

storage the effects of irradiation on mandarin properties were as follows:

1. At the end of storage period the accumulated fruit rotting percentage were S. m.

Komezawa (T.):

74.32%. S. m. early (T,): 69.67%. S. m. aoshima (T,); 64.33% and S. m. Hayashi (T3): 61.79%. The
rottings steadily increased from the early stage of storage and rapid spoilage continued after 59 days of
irradiation. A high correlation existed between fruit-rotting and varieties (T;: Y=0.78x—15.30, T,: Y=
0.79x—12.29, T,: Y=093x—9.01 and T,: Y=0.79x—13.49).

High dosages (100 and 150 Krad) improved fruit preservationduring the mid storage stage. However 76
days after high dose irradiation there was no significant difference a rotting between irradiated fruit and
the control.

. Irradiation decreased acidity of fruit during storage (P<0.01). The mean acidities of examined varieties
were T,; 1.01%, Ta; 1.01%, T,; 0.84% and T,: 0.77%. A significant differences were observed in acidity
between varieties and dosages (P<0.01),

3. With one exception in all treatments, the increase in free and total sugar content was not statistically
significant. The exception was the 50 Krad treatment where the total sugar content decreased. T, and T,
showed slightly higher value of Brix than T, and T3 and were significantly (P<0.01) decreased by
higher dosage. The ascorbic acid content in all treatments decreased with length of storage and also

decreased significantly with a higher dosage.
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Table 2. Effect of gamma irradiation on the rotting of Satsuma mandarin (%)

Varieties Dose Days after irradiation
(Krad) 1 23 39 59 67 82 89
Satsuma 0 0 9,35 20,86 38,85 53,24 63.31 64,04
mandar in 50 0 28,19 41,85 62,11 67,40 70.48 70,48
early 100 0.63 4,38 13,13 36,88 63,75 75,00 75.00
150 0 4, 67 13.08 31,38 57,00 69.16 69.16
Satsma 0 0 14,81 23,81 43,92 59,26 71,43 73.02
mandarin 50 1,52 18,18 28,79 48,48 68,18 80,30 80,30
Komezawa 100 0 0 6.06 19,70 39,39 68,18 75,76
150 0 3.03 7,58 27,21 46,97 68.18 63.18
Satsuma 0 0 5.33 7.33 22,00 26,67 43,33 50,00
mandar in 50 0 4,48 9.70 25,37 36,57 64,93 70.15
Hayashi 100 0 2,25 3,14 18.24 30,82 61,64 63.52
150 0 3,65 3.65 9.49 25,55 62,04 63.50
Satsuma 0 4,30 9,68 16,13 32,2 40,86 63,44 64,52
mandar in 50 0 1,87 2.80 5.61 14,02 42,99 51,40
Aoshima 100 7,31 8,42 16,84 32,63 46,32 66,32 74,74
150 0 5.05 5,05 22,22 44,44 66,67 66,67
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Fig. 1. relationship between varieties and fruit rotting following gamma irradiation
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Fig. 2. Effect of irradiation dosage on fruit rotting of Satsuma mandarin

Tabie 3. Effect of irradiation on acidity of Satsuma mandarin (%).

Dose rate{(Krad)

Varieties
Satsuma Satsuma Satsuma Satsuma
mandarin mandarin mandarin mandarin Mean S, E,
Early Komezawa Hayashi Aoshima
Control  1.03 1,08 117 0.9 1,06 + 0,05
50 1,08 0.76 1.12 0.83 0,95 £+ 0,09
100 1,05 0,64 0,94 0,83 0,87+ 0,09
150 0.88 0.61 0.80 0,75 0,76 +0.06
Mean +S_E, 1,01 +0,04 0,7 +0,11 1,01+0,09 0,84+0,04
L. S.D, Varieties 1% : 0,364 Dose rate 19, : 0,358
59%: 0,510 5% : 0,412
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Table 4. Effect of irradiation on free sugar of Satsuma mandarin (%)

Dose rate (Krad) Varieties
Satsuma Satsuma Satsuma Satsuma
mandarin mandarin mandarin mandain Mean + S E,
Early Komezawa Hayashi Aoshima
Control 2,26 2.47 2.09 2.41 2,31 +0,08
50 2,23 2.71 1,99 2,17 2,28+ 0,15
100 2,11 2,79 1,89 2.12 2,23+ 0,19
150 2.08 2,84 2.10 2.29 2,33%0.18

Mean +S.E  2.17+0,04 2.71+0,08 2,02+0,05 2.25+0,06

L.S.D. Varieties: N.S. Dose rate: N.S.

Table 5. Effect of irradiation on total sugar of Satsuma mandarin (%)

Dose rate(Krad) Varieties
Satsuma Satsuma Satsuma Satsuma
mandarin mandarin mandarin mandain Mean S E,
Early Komezawa Hayashi Aoshima
Control 6,60 5,99 6,39 5,99 6,24 +0,15
50 6.13 5,53 5.81 5.21 5,67 +0,19
100 5,86 5.91 5,68 5.86 5.83 0,05
150 5.94 5,81 5,68 5,97 5.85 +0.06

Mean *S,E  6.13+0,17 581 +0,10 5.89+0,16 5,76+0.18

L.S.D, Varieties: N,S, Dose rate 1% : 0,44
59%: 0,33

Table 6. Effect of irradiation on Brix of Satsuma mandarin (°Br).

Dose rate(Krad) Varieties
Satsuma Satgsuma Satsuma Satsuma
mandarin mandarin mandarin mandain Mean £ S.E,
Early Komezawa Hayashi Aoshima
Control 10,85 10,34 10,39 10,57 10.54 + 0,94
50 10,71 9,61 9,75 10,57 10.16 + 0,28
100 10,37 9,45 9,89 10,45 10,04 + 0,23
150 10,58 9,51 9,55 10,53 10,04 +0,30
Mean +S,E 10,63+ 0,10 9,73+0,21 9,891%0,.18 10,53 £ 0,03
L.S,D, Varieties 1% : 0,42 Dose rate 1% : 0,27
5%: 0.3 5%: 0,2
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Table 1. Storage temperature. (C°)

Date M ax, Min, 10 O’ck,

"82.2.10 6.5 5.5 6.5
11 7.0 3.5 5.0
12 6.0 3.0 5.0
13 5.5 3.0 4.5
15 5.0 2.5 4.5
16 5.0 2.5 4.5
17 5.0 3.0 5.0
18 6.0 3.5 5,0
19 6.5 3.5 5.5
2 6.5 4.0 6.0
21 — - -
22 6.5 4.5 6.0
23 6.5 5.0 6.5
24 7.0 5.0 6.5
25 7.5 5.5 7.0
26 7.5 4.5 6.0
27 6.0 5.5 6.0
3. 2 6.7 4,2 4.8
3 7.0 4.1 5.5
4 7.0 5.0 5.0
6 9.5 4.5 7.0
7 I -— —
8 7.8 4.5 5.8
9 7.8 4.5 5.2
10 7.5 4.5 7.0
11 8.5 4.5 6.5
12 7.5 5.0 7.5
13 8.5 6.0 7.5
15 8.5 6.0 7.0
16 9.0 6.0 8.1
17 9.0 6.0 6.8
18 9.0 6.8 1.6
20 9.0 7.0 9.0
22 5.0 7.0 8.5
23 9,5 7.0 9,5
24 9.5 8.0 9.5
25 9.0 7.4 9.0
26 9.5 7.5 9.0
29 11.0 6.5 9.0
30 9.6 8.0 9.2
31 11,0 8.0 9.5
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Table 7. Efect of irradiation on ascorbic acid content of Satsuma mandarin (mg/100g).

Dose rate (Krad) Varieties
Satsuma Satsuma Satsuma Satsuma
mandarin mandar in mandar in mandain Mean S E,
Earty Komezawa Hayashi Aoshima
Contro] 24,17 20,86 28,41 28,83 25,57 + 1,89
50 20,45 18,85 28,46 217,09 23,71 +2,38
100 20,98 17,58 26,46 25,18 22,55 +2,03
150 23,17 17,90 24,29 20,04 21,35+ 1,46
Mean ¥ S,E, 22,19+0,88 16,80+0,74 26,91 10,99 25,29+1.90
L.S.D, Varieties 19%: 3,99 Dose rate 19 : 1,86
59 : 5,60 59 : 2,49
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