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Package Atmosphere and Quality as Affected by Modified Atmosphere
Conditions of Persimmon (Diospyros kaki. cv. Fuyu) Fruits

Gwang-Hwan Ahn, Won-Doo Song, Doo-Sang Park, Yeon Lee,
Dong-Sun Lee* and Seong-Jin Choi**

Sweet Persimmon Experiment Station, Kyeongnam ARES
*Division. of Life Sciences, Kyungnam University
**Department of Plant Breeding, Catholic University of Taegu-Hyosung

Persimmon (Diospyros kaki. cv. Fuyu) fruits were packaged under different conditions, and then stored at 0°C
for 21 weeks. The tried packages were heat-sealed bag of one fruit, heat-sealed bag of five fruits, and tie-sealed
bag of five fruits, which used films of three different thickness (0.03 mm, 0.05 mm and 0.06 mm). Throughout
the storage, package free volume, package atmosphere and quality were measured. Package free volume
decreased with time with higher rate for heat-sealed bags, in which close contact between fruit and the film was
eventually reached in longer storage. However, tie-sealed bags maintained the levels of stabilized free volume. The
rate of free volume decrease was faster with thinner film and larger bag size for the packs sealed by the same
method. Package atmeosphere covered O, concentration of 1.1~17.1% and CO, concentration of 1.1~8.3%, O,
concentration decreased during storage, whereas CQ, increased. Thinner film package created the internal atmo-
sphere of higher O, and lower CO, concentrations. Tie-sealed bags of 5 fruits in the films of 0.05 mm and 0.06
mm thickness maintained the equilibrated package atmosphere of 1.1~3.0% O, and 4.0~5.5% CO,, which pre-
served the fruits best in terms of firmness and less physiological changes of flesh browning and peel browning.
At five fruit heat-sealed bag in the films of 0.06 mm thickness with CO, 8.3% , flesh browning occurred at a
high rate, whereas all treatments in the film of 0.03 mm thickness with high O, and relatively low CO, contents,
flesh and peel browning rates were high.
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Fig. 1. Changes in free-volume in bags of the 'Fuyu’ persimmon
fruits during MA storage at 0°C

(A) Heat-sealed bags of one fruit with initial free-volume of
175410 mL and surface area of 450 cm®. (B) Heat-sealed bags of
five fruits with initial free-volume of 12534 mL per a piece and
total surface area of 1,200 cm® (C) Tie-sealed bags of five fruits
with initial free-volume of 12514 mL per a piece and total surface
area of 1,200 cm?®. Circles, triangles and squares represent 0.03
mm, 0.05 mm and 0.06 mm thickness of LDPE films, respectively.
Vertical bars indicate +SD
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Fig. 2. Changes in O, and CO, concentration (——) and
respiratory quotient (RQ) (— —) in closed system of the 'Fuyu'
persimmon fruits at 0°C
Vertical bars indicate £SD
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Table 1. Gas permeabilities® of low density polyethylene films
used for packaging of persimmon fruits (Diospyros kaki L. cv.

Fuyu) (unit: mL - m™ « 24hr" - atm™)
Thickness of
LDPE"(mm) 0 o, N,
0.03 5332 22021 1528
0.05 4289 13467 1210
0.06 4013 12117 1047

*Temperature: 23+2°C
"LDPE: low density polyethylene
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Fig. 3. Changes in O, and CO, concentration in bags (open,
——) and fruits (close, — —) of the 'Fuyu' persimmon fruits
during MA storage at 0°C

(A) Heat-sealed bags of one fruit. (B) Heat-sealed bags of five
fruits. (C) Tie-sealed bags of five fruits. Circles, triangles and
squares represent 0.03 mm, 0.05 mm and 0.06 mm thickness of
LDPE films, respectively. Vertical bars indicate £SD
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Fig. 4. Changes in sum of O, and CO, concentration in bags
(open, —) and fruits (close, — —) of the 'Fuyn' persimmon
fruits during MA storage at 0°C

(A) Heat-scaled bags of one fruit. (B) Heat-sealed bags of five
fruits. (C) Tie-sealed bags of five fruits. Circles, triangles and
squares represent 0.03 mm, 0.05 mm and 0.06 mm thickness of
LDPE films, respectively. A dotted line(-+-+-** ) represent sum of
0, and CO, concentration outside bags

7b $=7] wEolgt AztEnh. et
7o) ARE 3L AsiME AR
o] xpol7t A7le EALNT U AP T
£ 957 o) v A%FY FA /AT Ao A7
29, wa @ FIFHEE e MAREA A &
F¥Ar)e mlow TAAPS 71AR sked] doME &
A3 23] /T Ao AZEH.

ZXRD DL A, O|AISIEIAM ST

A e AP 5 dE AT TR FE =
AVEHRT, free-volumeo] 43 ZHaskd AW F71E A
g 4 gl At free-volumeo] A3 7H4sdh] HA
o] ZANEE F5U F7E FAKKY BAIBIAG. AR
BE HgToia AaErE Zashes Aoz, oitsig
2 Z7vehe ZAToIATHFig. 3). AEFEE AT 2-3F
A BE HEFoA 7A3] gasEon, o= A
7} A%, AR FAF FALSE A FaEAT ol F
0.05 mm, 0.06 mm NS ETATE AAEET} 1-3% A%
QA3 $Fo 2 FA U, 0.03 mm ZE EFTE 0.05
mm 7] ZRFE AR 55704 oA 71 § AR e
3l= Aot ol AAgx e EFLy XA 4k
BEr}l 3, oAtslEkA BErl Yol Bpae] mFd o
Ak Av)Eko] AR Q) AAh EAgRch golonw ¥R
W Ak BE7F 743 "oid Az AZET, 0.03mm 5
E 2479 005mm U AT 2~55 Afeld)] 44 F
57b 2718 AL TAW N, 712 WES 0§ free-volume
7Hev) 9elel Aow Azdd oislgA FEE s F
o W2 AAF 2-3574K] FA3] 7RI, ST
ARG} 24 FA) BlE st o] iee T4
9] oalsletArE Z71E&2 EH o A7 5
2} 2719, S0 E8F 2ATE A 1057 A
2o 848 T A Zeln) aBg S 4% £
o] EAUY o)AslEtA BEE 45~55% L= A f
ZE Ak o= Ahst Zo] FAF R F = free-volume©]

H A2 4 rle



»
-]
o

Firmness (N}

1R R SRR 93

L T S S | L L Pl B S| s i L
o 5 10 15 20 ] 5 10 15 20 o 5 10 15 20

Storage time (weeks)

Fig. 5. Changes in fresh firmness of the 'Fuyu' persimmon
fruits during MA storage at 0°C

(A) Heat-sealed bags of one fruit. (B) Heat-sealed bags of five
fruits. (C) Tie-sealed bags of five fruits. Circles, triangles and
squares represent 0.03 mm, 0.05 mm and 0.06 mm thickness of
LDPE films, respectively. Vertical bars indicate +SD
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Fig. 6. Effect of heat-sealed bags of one fruit (A), heat-sealed
bags of five fruits (B), tie-sealed bags of five fruits (C) in 0.03
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