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Table 1. Incidence of disordered Unshiz orange during
the storage in air and under controlled atmosphere at 2°C

Decayed  Dry&browned Rindpuffing — Wiling

Date . - : :

Ar CA Ar CA Ar CA Ar CA
Dec25 - - - -
Jan17 - - - -
Jan.30 - - - -
Feh10 2 1 *1 1 1 2 3
Feb25 - 1 1 2 2
Mar.11 2 2 6 1 3
Apr.15 4 7 2 2 4 4 2

Total 8 9 3 2 4 4 4 10
% 127 39 48 09 63 61 63 44
Number of froit : Air (63), CA (228).

diAe o] M7I1Fel 211%2 FHE&S e
2 R 2o, ARSH KBOE o9 vse AW
Zo A Foldt AME BIed Yk F, 2% 3

o,

C, &5 86~89%, 0, 10% 2 C0;2%°lA] 140Y A

45w HUe PthL Wk olgA AR
ZAA A Hdel YoiH 2 Fol& w3l Ze
Agz AgR erugel BFO YAGED), 44
A9 7157 Al nlAE 3, AFEIIHe A
& 2 EIPAL HolFol @ HAAW, 7
2 Qe FESel FTLe] 873 & CAA U
AR FIIL aRe] Welsn 44En B 4
FaAe KRS gl 1T FASAO 39%
o FoAEE e, olE® Foli ARl

0ME ;\}Q_z:;EX]n} E Ao AE 9]

Al

o %’ﬂ oo 22875 Al L3V wEolgty &

AR E L CAT wigja F717elA
2 ==, CATAe ATl 23 FA4Y
Folot. EF ] AHAALL AFEAH &
$& WER] e 397t AxHAES W Fy
AJAHD, & Agel T 7oA ZHo] @el dof

= 1=
g AL fzg Ado] Y As} wHe] v

2ot
exuz

1o
i
2
N
)
52
o

o7} 919l
ol eamuzte] WYL 2 ANE wxA R
s 7 U 4 AUtk

wael Bue e A guse Zoz 9l
HAHE FAUSFE PSS wolAvl, Wiz ¥
HEE g HEAEHEBE FAAA Bo
W oreEnh wd el YEF ASER YRe)
FEAYH 2o] DLoHER RAME RS 4
B @ B Ageld ASH At SRAAY
Ae AH@y) wRol ¥3go] EUd AOE B
o wehd erugel A94e AR AsAE
2 Aol 7155 Telsted ATl B 24}
2 e skt

gk ARG ESAA B
A4 29 10g01Fo] F7|F+ 2 CAT ooté_,ao]]/q
Atk AAG7|HEG AxE Hee CAT
1 44%010], 371764 ojB %

H5 80£3%4 2 Az
= AP e gt 2 dEe FrEx(8643

v}

i
X

o,
2
r d)
it
i
32

%) AME F23] ole|d dio] WYY Thsdol =
vt Aztdch @9 Va2 §58& AP0 A
sk e ojeddl, HMae &7l CaClE ¥ &
HAAE AHEEA FEE 2HEIPV R LT 5
B fARAE AL 2@d Baloldrk CaClhel
9% Hro| FFol wel wetM AFHP L 2AWY
F AR, FLol gxet FA Hed nioh 2 2
HEAE pukE Zle s

MEnele| Zetst
AAFe] Hdo] FYWIE g 1o dehich
= e ol 7|7 % CAT &
Foll A AgR7e FFe] ol A2 & A%
& AAT olF od 149 17971 9] 23h3tel F7)

T Al 92%, CAT-oA 89%9] TAE&S Bk 1

% 8717 9 CATOlA A48l astel 49 1599
HZE 2HANE BY, T7FAA 164%, CAToIA]
174%8) AEE BAL. AEATAL 2 Aol
QAT AFFN(HDHL T F YE 19 30Y
2] 39 119 Alolel= CATE /TR 2~4%
9 gagth 28y dzjelA Aojd Fage A
o pgerate] FAlo|ng, 48T AYALEY u
Axe] o 2(GRED 71Tl 7T oF 3% Yirelw



Lo CAXHd g A7

0

______ O om0
8 ey
o e
gl 2
3
b 4
K )’
9 74
= /7
/
) 1 —L 1 1 1 —t

Dec.25 Jan.l7 Jan.30 Feb.10 Feb.25 Mar.1il Apr.15

Fig. 1. Changes in weight loss of Unshiu orange during
the storage in air( O------ 0O) and under controlled atmos-
phere( 0O——0) at 2C
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Fig. 2. Changes in the weight percent of the flesh and the
peel In the whole fruits of Unshiu orange during the
storage in air(O-«----- 0) and under controlled atmos-
phere(0——0) at 2C
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Table 2. Changes of sugar composition(%) in the flesh of Unshiu orange during the storage In air and under
controlled atmosphere at 2°C

Dec.25 Jan.l Jan.30 Feb.10 Feb.25 Mar.11 Apr.15
Air  Sucrose 5.99 6.39 6.36 6.31 6.29 6.23 6.18
Fructose 0.85 1.11 1.10 1.06 1.01 0.95 0.96
Glucose 1.01 1.28 1.21 1.19 1.14 1.14 1.10
Total 7.85 8.78 8.67 8.56 8.44 8.32 8.24
CA  Sucrose 5.99 6.28 6.35 6.29 6.20 6.19 6.12
Fructose 0.85 097 1.21 1.05 101 1.00 0.90
Glucose 1.01 102 1.37 1.17 1.10 1.09 1.09

Total 7.35 8.27 8.93 8.51 8.31 8.28 8.11
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Table 3. Changes of organic acid contents(mg/100ml) in the flesh of Unshiz, orange during the storage in air and under

controlled atmosphere at 2°C
Dec.25 Jan.17 Jan.30 Feb.10 Feb.25 Mar.11 Apr.15

Air Citric 1,264.30 940.71 886.94 876.90 864.27 83243 801.68
Malic 3647 29.21 26.68 2467 2359 21.98 20.61
Oxalic 6.83 4.52 4.32 406 400 394 3.78
Total 1,307.60 974.44 917.94 905.63 891.86 858.35 826.07

CA  Citric 1,264.30 1,152.52 1,001.19 912.74 890.15 853.73 807.58
Malic 3647 28.89 27.31 12.83 13.12 12.81 12.80
Oxalic 6.83 6.78 6.18 5.99 5.98 5.07 5.01
Total 1,307.60 1,188.19 1,034.68 931.56 909.25 87161 825.39
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Studies on the controlled atmosphere storage of Unshiu orange
Chang-Hoon Yoon(Department of Food Science & Nutrition, Cheju National University, Cheju,

Korea)

Abstract . Changes in fruit quality and some components of Unshiu orange(Citrus Unshiu Marc.
Hayashi) stored at 2°C in air or a controlled atmosphere(CA, O, 10%, CO, 2%) for 111 days were
studied. The incidence of rot fruits was higher in air(12.7%) than in CA condition(3.9%). The
appearance of the frutits was better in CA condition than in air. There was no significant differ-
ence in the weight loss of whole fruits between both storage conditions. The ratio of the flesh
weight to whole fruits under CA condition was slightly lower than those in air until 62 days of
storage, while it showed no rapid decrease in the later period of storage. Under both storage con-
ditions, the Brix in the flesh increased in the early period of storage and then decreased slowly,
while the free acid contents decreased gradually during storage. In comparison with the fruits
stored in air, those under CA condition showed lower total sugar content. The sugar in the flesh of

the fruits is composed of sucrose, fructose and glucose. The content of total sugar as well as-each
sugar showed no distinct difference under both storage conditions. In the flesh of the fruits, citric
acid comprised about 90% of the organic acid and malic acid the second abundant acid. During
storage, the contents of citric, malic and oxalic acid decreased. Significant difference in the decreas-
ing rate of total organic acid between both storage conditions was not found. From the above re-
sults, it might be considered that CA could be applied for the storage of Unshiu orange grown on

Cheju



