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Studies on the Storage of Citrus Fruits

I. Comparison of the Storage Qualities and Freshness of Citrus
Unshiu Oranges between the Growing Districts
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Abstract

Oranges (Citrus unshiu var.) from local orchards at Seogwi, Daejeong, Hanrim, Cheju and Seongsan
where are in the southern, southwestern, northwestern, northern and eastern parts of Cheju island
respectively were stored in a semi-underground room and an air-circulating refrigerated store. To
compare the storage qualities between the growing districts, changes in freshness, acidity and sugar
content Of oranges were investigated during storage.

1) Oranges from Seogwi and Cheju districts showed remarkably lower percentage of rot fruits with
no relation of storage temperature than those of Hanrim, Daejeong and Seongsan.

2) Browning of oil gland was severe on cranges of northern and southern districts while it was little
developed in case of the other districts.

3) Water soluble total sugar content was gradually increased ard titratable acidity and reducing sugar
content of pulp tissues was decreased during storage.

4) Oranges from the western part showed the higher ratio of sugar contert to acidity and tetter

taste as compared with the east oranges.
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Changes in the appearances of citrus
unshiu during storage (Dec. 24, 1971~
Mar. 31, 1972)

Table 1.

Temperature & | Producing i _0il, Sour}d
Rel. humidity : district @), 1 (%)
| Seogwi 5. 4 27. Ol 67.6

8°C Daejeong 16.5 3. 5} 80.0
Henrim 39.6 0.0 60.4

89~96% RH. | Chejy 7.00 3.7 49.3
Seongsan 14. 6i 5. 8; 79.6

Seogwi 0.6 26.9] 72.5

2°C Daejeong 13.0; 0.0f 87.0
Hanrim 20.8] 0.0 79.2

88~90% R.H. | Cheju 7.2l 4.9 87.9
Seongsan 16.4) 0.0{ 83.6
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Table 2. Changes in weight loss of citrus unshiu during storage
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8°C

2°C
Producing district

1/7 1/31 2/29 3/27 1/7 1/31 2/29 3/27
Seogwi 100 96.9 76.2 71.8 ‘ 100 98.3 88.1 84.2
Daejeong 100 98.4 77.8 70.1 100 99.6 88.2 84.3
Hanrim 100 98.2 80.5 75.3 100 98. 4 88.2 81.9
Cheju 100 95.5 76.4 71.5 100 98.4 88.0 84.1
Seongsan 100 98.5 82.1 77.7 100 99.2 92.0 85.5

Table 3. Changes in pulp weight of citrus unshiu during storage. The data indicate the

weight percentages of pulp to whole weight

8°C 2°C
Producing district

12/16 1/24 2/29 3/27 1/4 1/31 2/29 3/27
Seogwi L 73.2 73.9 78.5 80. 4 74.0 — — 76.9
Daejeong 730 74.1 77.5 78.4 74.0 76.8 79.1 78.3
Hanrim f 74.3 75.3 79.4 79.3 74.3 74.4 81.2 82.6
Cheju | 72.8 75.4 78.9 81.4 76.0 76.3 75.5 75.4
Seongsan | 744 78.9 79.2 81.0 76.5 76.8 81.8 80. 4

Table 4. Changes in juice contents of citrus unshiu during storage. The data indicate the

weight percentages of juice to pulp weight

8°C 2°C
Producing district f ——
i 1/24 2/29 3/27 1/31 2/29 3/27
Seogwi ' 89.8 88.6 — 91.3 0.5 —
Daejeong ‘ 87.8 87.4 73.2 88.0 88.6 85.6
Hanrim f 86. 2 77.0 57.3 92.0 90.8 86.2
Cheju : 88.2 85.0 53.2 90.8 87.4 84.2
Seongsan w 90.6 88.6 54.0 90. 2 84.2 82.6
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Table 5. Changes in chemical contents unshiu stored at 8°C
Producing | Total sugar (TS) l Red. sugar (RS) % RS/TSx 100; Tit. acidity (TA) ‘TrSa-t'iI“;A;Asacgir dbxc ' pH
district Date Pulp Peel *A | Pulp Peel *B I'Pulp Peel | Pulp Peel #C | Pul l_Pulp ] :

(%) (%) (%) !\ (%) (% (% (%) (%) l %) (%) (%) 1 ““P | (mg%) |Jm°e

Seogwi 12/16. 7.1 10.0 58.5 2.4 7.2 75.0, 33.8 72.0/ 0.97 0.38 28.1 7.4 —| 3.6
1/17i 7.5 12.0 61.5% 2.0 8.5 81.0i 26.7 70.8 0.86 0.41 32. 3: 8.7E 54. 31 3.6

2/17. 7.7 17.4 69. 3 2.3 11.8 837 29.9 67.8, 0.86 0.45 34.4 9. 0, 29.2 3.5

3/15‘ 8.4 17.6 67.7 1.9 9.2 82. 9‘ 22.6 52.3 0.84 0.35 29. 4: 10.9 27. 6‘ 3.5

Daejeo ng 12/16; 7.3 10.5 59.0¢ 2.3 7.7 77.0, 31.5 73.3 0.92 0.35 27.6 7.9 — 3.7
1/24i 7.7 10.5 57. 7' 2.2 7.8 78.0. 28.6 74.3| 0.83 0.24 22.4 o. 3i 44. 2 4.1

2/29 7.5 11.3 60.1 1.6 7.0 81.4 21.3 61.9 0.82 0.44 34.9 9. 2: 24. 3I 4.1

3/21; 8.8 19.3 68.7 1.8 8.1 8.8 20.5 42.0/ 0.84 0.22 20. st 1.5  23.3 4.1

Hanrim 12/16; 7.4 9.1 55. 2 2.2 5.9 72.5 29.7 64.8 0.77 0.31 28. 7i 9.6 —. 3.5
1/24 7.5 9.6 5.1 2.0 6.8 77.3 26.7 70.8 0.72 0.30 29.4 10.4 44.8 4.1

228 7.9 10.2 56. 4 1.6 7.0 8.4 20.3 68.6 0.78 0.41 34.5 10.1 24.0 4.2

3/271 9.0 17.0 65. 4} 1.7 9.1 84.3 18.9 53.5 0.74 0.34 3L 5; 12.2 23. 0 4.1

Cheju 12/16, 7.5 9.8 5.6 2.3 6.4 73.6 30.7 65.3 0.99 0.29 22.7 7.6 — 3.5
1/24; 7.4 9.5 56. 2 2.0 6.8 77.3 27.0 71.5 0.93 0.30 24. 4' 8.0 47. 3. 4.0

2/29 7.6 15.4 67. 0‘ 1.8 10.0 84. 75 23.7 ©64.9 0.90 0.52 36. Gi 8.4 24. 5; 3.9

3/270 9.1 18.2 66.7, 1.8 8.3 82.2 19.8 45.6 0.88 0.26 22.8 10.3; 23 1 4.0

Seongsan 12/16; 7.0 9.7 58. 1‘ 1.8 5.9 76.6 25.7 60.8 1.27 0.29 18. 6; 5.5 —, 3.7
1/24i 7.3 9.4 56. 3 1.8 6.3 77. 8: 24.7 67.0| 1.00 0.34 25.4 7.3 45. 6i 4.0

2/29i 7.2 10.5 59. 3I 1.7 6.5 79. 3‘ 23.6 61.9 1.01 0.45 30.8 7. 1| 24.8 3.9

3/27, 8.2 15.5 65.4 1.6 6.9 8L.2 195 44.5 1.10 0.3¢ 23.6 7.5/ 23.0 3.9

* A= (Peel/Pulp+Peel) x 100 ** B=(Peel/Pulp+Peel) x 100 *** C=(Peel/Pulp+Peel) x 100
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Table 6. Changes in chemical contents of citrus unshiu stored at 2°C

Producing [ Date \Ef::xl“sugar (Elfed. sugar (RE)__‘E RS/TSXIOOE Tit. acidity (TA) lTrSa-t’iroAI A;‘;’ébicl pH
district i Pulp Peel *A ]Pu]g Peel **B | Pulp Peel Pulp Peel ***C | Pulp | Pulp Tuice

1 (%) (%) (%) ' (%) (%) (%) (% (%) 1 (%) (%) (%) (%) (mg %)
Seogwi |12/16 7.1 10.0 58.5 2.4 7.2 75.0 33.8 72.00 0.97 0.38 28.1| 7.31 136
Y17, 7.4 1L2 60.1 2.1 7.8 788 28.4 69.6 0.7 0.37 27.6 7.6 49.3!l 4.3
2/17 7.4 14.0 65.4 2.0 9.4 8.5 27.0 67.1 0.89 0.4l 3.5 8.3  29.5 3.7
‘ 315 7.3 154 67.8 1.4 9.1 8.7 19.2 59.1 0.82 0.30 26.81l 8.9§ 27.1‘»i 3.6
Daejeong [12/16 7.3 10.5 59.0 2.3 7.7 77.0 3L5 73.3 0.92 0.3 27.6‘; 7.9 — 3.7
| 1/31, 8.2 12.0 59.4 24 8.0 76.9 29.3 66.7 0.93 0.34 26.8 8.8 49.1'3.7
| 2/29 7.9 129 62.0 20 85 810 253 65.9 0.89 0.41 32.3! 8.9 254 3.9
i 3/27, 8.0 154 65.8 1.6 9.4 8.5 20.0 61.0 0.88 0.26 22.85 9.1 26.5& 4.0
Hanrim . 12/16 7.4 9.1 56.2 22 5.9 72.8 29.7 64.8 0.77 0.31 28.7 9.6 - 3/6
/31 7.2 11.5 6l.5 2.0 7.3 785 27.8 63.5 0.75 0.32 29.9 9.6, 37.7, 4.1
2/29 7.8 12.0 60.61 1.7 7.4 8.3 21.8 6L.7 0.76 0.40 34.5} 9.7 24‘5’; 4.0
3/27\ 8.2 125 60.4 1.3 7.7 85.6 159 6l.6| 0.75 0.25 24.2 10.9 23.1 4.1
Cheju 12/16, 7.5 9.8 56.6 2.3 6.4 73.6 30.7 65.31 1.12 0.29 20.6 6-7%" — 3.5
1/31 8.0 13.9 635 2.3 81 77.9 28.8 58.3 1.16 0.41 26.1! 6.9. 42.6 3.6
2/29 8.2 16.3 66.5 1.5 9.2 86.0 18.3 56.4 1.05 0.44 29.5 7.8  24.4 3.8
3/27, 7.9 17.5 68.9 1.4 10.9 8.6 17.7 62.3 0.99 0.30 23.3 8.0 24.2 3.7
Seongsan 12/16% 7.0 9.7 58.1 1.8 5.9 76.6 25.7 60.8 1.27 0.29 18.6 5.5 —{ 3.7
/3L 68 1l.2 622 21 69 767 30.9 61.6 1.20 0.34 221 57 47.3 3.5
2/29 7.0 15.0 68.2 1.8 8.0 8.6 25.7 53.3 1.08 0.45 24.4 6.5  24.6 3.8
| 3/210 8.0 17.4 685 1.5 9.2 86.0 18.8 52.9| 1.18 0.26 18.1* 6.8; zx.sf 3.7

* A==(Peel/Pulp+Peel) x 100 ** B=(Peel/Pulp+Pecl) x 100 *** C=(Peel/Pulp+Peel) x 100
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