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Storage Life of Satsuma Mandarin as affected by Storage
Temperatures and Seal Packaging Films
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Abstract

The storage effects of satsuma mandarin (Citrus unshiv Marc. var. okitsu) by selecting various storage tem-
peratures and polyethylene (PE) packaging films were investigated. The citrus fruits were stored at 2, 4 and
6°C, 85% relative humidity treated with non-seal packaging, 13 pm or 5 pm LDPE film seal packaging,
respectively. Decay ratio of the seal packaged was higher than that of non-seal packaged, and was the lowest
as the fruit was stored at 2~4°C. Weight loss of the seal packaged was 7~10 times lower than that of non-seal
packaged, and weight loss of the seal packaged stored at 4°C was two times lower than that of the seal pack-
aged stored at the room temperature. Optimal storage conditions were regarded as effective for short-term
storage within 2 month on seal packaged fruits, and for long-term storage on non-seal packaged at 2~4°C.
Moiture content of the peel was maintained almost 77% during 0~60 days storage. After 60 days storage,
firmness of fruits was lowered by the softening, and decayed fruits were occurred increasingly. As conse-
quence of respiration, acid content, soluble solids, total sugar and vitamin C were reduced gradually during

cold storage, but the difference among treatments was not so greate.
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Table 1. Physicochemical properties of citurs unshiu
Marc. var. okitsu

Moisture 91.22% Crude fibre 0.35%
Soluble solids  11.0°Brix Crude fat 0.49%
Acid content 1.04% Crude protein ~ 0.51%

pH 3.68 Ash 0.38%
Total sugar 8.16% Firmness 657.0) g-force
Reducing sugar  3.24% Fruit index 1.23
Vitamin C 45.23 mg/100 g
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Fig. 1. Changes of decay ratio at various storage tem-
peratures (upper) and seal packaging films (lower) dur-
ing storage. upper: x—x: 2°C, A—/\: 4°C, O—CO: 6°C,
+{: room temperature, lower: A—2\: 4°C, A—aA: 4°C
13 ymPE packaging, & - &: 4°C 5 pPE, (- room tem-
perature, l—M: room temperature 13 umPE, W---W: room
temperature 5 pPE
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Fig. 2. Changes of weight loss at various storage tem-
peratures (upper) and seal packaging films (lower) dur-
ing storage. upper: X—x: 2°C, A—A: 4°C, O—: 6°C,
[}-{3: room temperature, lower: /i—A: 4°C, A—a: 4°C
13 umPE packaging, A---A: 4°C 5 uPE, (1—{J: room tem-
perature, l—M: room temperature 13 umPE, ®---M: room
temperature 5 pPE
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Fig. 3. Changes of firmness at various storage tem-
peratures (upper) and seal packaging films (lower) dur-
ing storage. upper: x—X: 2°C, A—A: 4°C, O—0: 6°C,
(—{: room temperature, lower: A—A: 4°C, A—a: 4C
13 pmPE packaging, A---A: 4°C 5 pPE, [—{J: room tem-
perature, #l-——M: room temperature 13 wmPE, #---M: room
temperature 5 uPE
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Fig. 4. Changes of peel moisture at various storage
temperatures (upper) and seal packaging films (lower)
during storage. upper: Xx—x: 2°C, A—A: 4°C, O—C:
6°C, [—: room temperature, lower: A—2A\: 4°C, A—A:
4°C 13 umPE packaging, A---&: 4°C 5 pPE, (1T room
temperature, M-—M: room temperature 13 pmPE, W---W:
room temperature 5 UPE
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Fig. 5. Changes of acid content at various storage tem-
peratures (upper) and seal packaging films (lower) dur-
ing storage. upper: Xx—x: 2°C, A—A: 4°C, O—0: 6°C,
({: room temperature, lower: A—A: 4°C, A—A: 4°C
13 umPE packaging, &---A: 4°C 5 UPE, [3—{: room tem-
perature, l—M@: room temperature 13 umPE, @---M: room
temperature 5 WPE

@ 2o W3lE Fig. 59 Fig. 60 YERAYTH 4F g
< Fig. 59} o] £ AA ] BF A|gto] A2g
& dA 3] Fashe ATt w1976y TE
A FES ARIR0] Aol AFE A 120Y
o= 36%7F astAvta stgew, BE1970x=
A%l - 4F e Fae oF 19 AT 08~
0.9% F =2 oA ka sty e, B ARM L o
% fARR 238 Jehl 2 o) ole #714ke] B
Age] 71AR ARgE e 7108 Ao g B
B 5(1986)2 A 5 A EWEE 2AS T Al ale
715 AulE 2AM AT A g 0.7~0.8%%) E
oA AHIRte] A1 EA o] Eom 0.7% o])toll A
gkl gt arlgts 715A4L wokn st A
2 1099 F AF 3L 0.7~0.82% 2 7HAste] gro] o
WA 3 Fu7t gAEE Aot AvlE 2y
& 23 Foll AF L 1.0~0.7% Alo] 2 A 27]9
A ST A AVIRE S A g A vl wds
E Aol & oz ddr)

el WEAE 7HAAnEE $9 Fig 63
ol A77|7el et Al Wz glo] 43S &S
FA8te] ThE AL Bk AFLmA folA

LAy ool i

12

11 % ;
10

Soluble solid( °Brix)

12

11 =

10

9

Soluble solid( °Brix)

8
17 30 49 60 73 90 109

Storage days

Fig. 6. Changes of soluble solid at various temperatures
(upper) and seal packaging films (lower) during storage.
upper: Xx—x: 2°C, A—A: 4°C, O—C: 6°C, 1% room
temperature, lower: A—A: 4°C, A—aA: 4°C 13 pmPE
packaging, &---M&: 4°C 5 UPE, () room temperature,
M—M: room temperature 13 pmPE, W---M: room tempera-
ture 5 UPE
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Fig. 7. Changes of total sugar at various storage tem-
peratures (upper) and seal packaging films (lower) dur-
ing storage. upper: x—x: 2°C, A—A: 4C, O—0: 6°C,
[(}—{: room temperature, lower: A—A: 4°C, A—aA: 4
°C 13 umPE packaging, A---A: 4°C 5 uPE, }—{I: room
temperature, M—M: room temperature 13 YmPE, W W:
room temperature 5 pPE
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Fig. 8. Changes of vitamin C at various storage tem-

peratures (upper) and seal packaging films (lower) dur-

ing storage. upper: x—x: 2°C, A—A: 4°C, O—C: 6°C,

(+—{J: room temperature, lower: A—n: 4°C, A—A: 4

°C 13 umPE packaging, A---A: 4°C 5 puPE, (3 room

temperature, Sl—M: room temperature 13 umPE, ®---W:
room temperature 5 uPE
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