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Table 1. Physicochemical properties of Citrus unshiu Marc. var. mi-
yagawa for cold storage in this experimemts

Moisture 88.32% Total soluble solids 12.04 Brix
Total sugar 9.04% Total acid 1.12%
Reducing sugar 3.47% Specific gravity 0.924

Crude fibre 0.62% Firmness 0.774 kg-force
Crude protein 0.62% Vitamin C 40.55 mg/100g
Crude fat 0.18%

Ash 0.42%
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Fig. 1. Decay ratio changes of Citrus unshiu during cold storage at
4°C and 87% RH. Room Temp, stored at room temperature; Cold-
fungicide, treated citrus fruits with 0.1% fungicide after harvest,
‘cold’ means that the fruits were stored at cold room; Cold-waxing,
treated with carunaba and shellac wax after harvest; Cold-film,
treated with 0.02 mm LDPE seal-packaging; Cold-nonfungicide,
treated with no fungicide.
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Fig. 2. Weight loss changes of Citrus unshiu during cold storage at
4°C and 87% RH.

24N A= ) E(wilting) @4bo] AFHAl Loty Al =ta)

L, LE2AY AdEolMeE gl $H57) B 9
Foll o3 Fajart go] wAEsict.

ol AFFE 90% oldelMe LU Rufgo) =
otk W a9t A XSt g, wjAEA oS 9% g
A Al i Agz7IE et B2 gldon
AF710l o|EFE WA FojArt Trishe AgE B

AR F AEY TFEE EF7) Y5k iﬁﬂif} wax-
coating®| 7% AFF 7o) AelH Gz ¢l 7
F7HE Frdely] WEe] AARE &30S "1]—0}01 7}
A 2U S AES Hart 90 AoR wrh waha A
1”‘@-4 A 2 Ao Qoo 5, ARG 22
AN EY 7 A2l gE o8 7 2138 HE
zsLyJoy} 1S Ao 2 TE T
A2Age] A AN F FHgAE
] o9 utstA Has o] 44€
(Fig. 2). 189y} A4ztge] R 19 7 e 79

Z4e

ST, 2 olF &3 HU1E Holtlrl 49 X o] %
FAG 7S Bt AFAE 729 CAX A AAF 3

EALE

i

12t ot

F
ok ozt T-L]J—}(puffed frults)—J g
g flavored fruits)2] HAS AL F 7]

o H Ro g Hordr),
ga 228 st Ag8719 QS UrE ve
vjulg o 2 3l s oy HoE HA| ool F2
o Aot 2 AFNME FrielMe] AEH
HE ek %—a}iﬁl e ool e o=z Bk
]r§°ﬂ IﬂrE AZ (k)7 95 7ol
JOi o AR, el Iy

‘/PE}‘/LEP} Axp ARA
o] Etﬂ"] d

Fo}(off-

AN NS Q7 Y&

L Hu rE 4T {o B 2D N e do ol
%

SEREL

#4317} 37 BeheA %Mﬂb
kel 1144 ol SN S £ G4 5
AYEE 85~00%7h AHEAClE BT} glond,
Agrkael 54 0 Agxael gl Aelvh 2l Ao
2 RoiA A el YRE AREAS Amo] 7Y
ah Qo] Mad Aoz Budlch.

25‘3

f

S0 = =29 XZEA

A AFARMe A T2 GG
star glo] Agg M) f1% 7 w0 s
Us exxde e A34< Estslth Fig. 3004 12
= HM o] 85%% wrEAEe] olF A A7
T o) Aol Aoy AL AAHF FEIF A
ol giste] 2Ethg 4C2 2EF Adas 9fe 7
w5 skl Zlu Ao
eI 1€l 28 F57hA

e e 80%‘;:' %‘%OP H] 3 % Zﬂif’} *JEH
A

-

b

N

B
o
2
oX K
ko
:Emlo

ol
otk
ttio

i

t
N

gleir] g S
Ao % kgl om (Fig. 4), $E27

SEEEE ERER



120 A4k - oFeddy
11or
100
S
£ 90
b=}
E
3
£ 80
[
2
Q
° 01
o
60 e
—©- No-control —5- Control O~ Trend on no-controi
Y NN N N U W N T T Y T N O S T S Y N SO S NN U S WY WS 1
173 715 727 2/8 2720 374 3/16 3/28 4/9 4/21
Month/Date
Fig. 3. Humidity changes of storage chamber during cold storage

with or without humidity control.

40
-©- Weight loss, control =¥~ Weight loss

;g‘ L -5+ Decay, control —6~ Decay
3 J
5 30 A
g
i1
4
a
4 201 b
@
Q2 ¥
=
=2
®
2 10} -

o T T L ! 1

V] 20 40 80 80 100 120

Storage days

Fig. 4. Decay ratio and weight loss changes of during cold storage
with or without humidity control.
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Fig. 7. Decay ratio and weight loss changes of Citrus unshiu during
cold storage at 4°C and 87% RH according to harvest time.

Table 2. Decay ratio after 5 days put out of cold room(%}

Storage time

120 days 140 days
Treatments
Control(non-fungicide) 10.26 18.75
Treated with fungicide 8.11 21.21
wax-coating 8.11 35.38
LDPE film-packaging 39.96 87.50
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Cold Stroage Characteristics of Early Variety of Citrus unshiu Produced in Cheju with Various
Treatments

Jeong-Sam Koh™*, Young-Taek Yang’, Sang-Cherl Song’, Seong-Hak Kim' and Ji-Yong Kim(Department of Agri-
cultural Chemistry, Cheju National University, Cheju 690-756, Korea; 'Cheju RDA, *South-Branch of Cheju
RDA)

Abstract : The conditions of cold stroage of Citrus unshiy Marc. var. miyagawa produced in Cheju were m-
vestigated. Compared to the citrus fruits stored at room temperature, the content of soluble solids, total
sugar, vitamin C and specific gravity decreased slightly on the fruits stored at 4°C and 87% relative humidity.
Decay ratio and weight loss were below 10% on keeping freshness relatively till late of March during cold
storage. Weight loss, decrease of firmness and soluble solids occured gradually during cold storage. Nev-
ertherless seal-packaging with 0.02 mm LDPE film or wax-coating of citrus fruits were effective on weight
loss and appearance, decay ratio increased for long-term storage. It was needed to control humidity in cold
chamber for preventing from decay and weight loss. Edible part ratio was decreased gradually by respiration,
and peel and tissue of fruits were softened slightly by 60 days of cold storage. Decay ratio and weight loss of
full-ripened citrus fruits were little during the storage for 100 days, compared to the fruits harvested early.
Appearance and taste of citrus fruits stored for 4 month were good relatively, but decay occured rapidly on
seal-packaging fruits putting out of cold room for a few days. Because of the difficulty of long-term storage
for early variety of Citrus unshiu, the conditions and periods of cold storage would be determined after con-
sidering the physicochemical properties of fruits.

Key words : Citrus unshiu, cold storage, treatment, seal-packaging
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