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Fuji apples were sliced and dipped in distilled water, 1% (w/v) ascorbic acid and 1%(w/v) oxalic acid. After min-
imal processing, the slices were packaged with three films which have different gas transmission rate and stored
in cold room(0-2°C). The visual quality, gas composition, pH, texture, soluble solids content and titratable acidity
were determined. The most deteriorative effects on quality were produced by browning of flesh. Ascorbic acid
inhibited the development of browning and extended storage life from 7 days of control to 14 days at 0-2°C.
Minimally processed Fuji apple treated with ascorbic acid and P640 film showed exhausting of oxygen in the
packaging after 14 days. It showed only a slight reduction of pH from 3.73 to 3.72. The visual quality, gas com-
position, pH, texture, soluble solids content, titratable acidity were slightly changed, indicating that higher quality
was maintained during storage. Ascorbic acid inhibited the development of browning and extended storage life

of fresh-cut Fuji apple.
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Table 1. Characteristic of films used for packaging of fresh-cut
Fuji apples

Transmission rate (cc/m?%24hr/73F/0%RH)

Films

Oxygen Carbon dioxide =~ Water vapor
P640 12 0 02
B190 250 2000 0.5
1340 3000 9800 0.65

3%t
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2 st pHE AES vRid & 2 oS pH meter
(model 350, Orion Inc. USA)Z ZA3I513L, ARIEE 0.1
N NaOHZ pH 837F4 AdlHE %2 malic acid® &Abs}
At

dnt o D&

7t =Mo| st

AR 2 ZAA Y5 Ahre) olatslghie) ThARAS
Ae AFE Fig 154 2ok ARl & o|isles vk
2E A AL 1, 257 Aleld] FAdA FHEE €
2= 9)om o] Pamick™® 59 AFANA} AR
AXAGR A7 T AA 2FY 5Fo| FUs] WEeE A
ztE T} olalslgl: e =7lE P640 B oxalic acid
Halgold 7 28150 o9} |58t £550=E ascorbic
acidx 8| 7= 7Vt

Y orir A

(a) CO2
35
—A— AB40 —4— 0640
30 I —&—-A190 | =-0180
—&— A340 | | #0340
25 r L b
€20 1
&
g6 |
10
5 L | |
|
0 A . . . . . ; . .
1 7 14 21 281 7 14 21 281 7 14 21 28

Storage time(days)

Storage time(days) Storage time(days)

(b) O2
20
18
16
14
12
10
s

—&— AG40

0Q2(%)

o N A~

1 7 14 21 281 7 14 2t 281 7 14 21 28

Storage time(days) Storage time(days) Storage time(days)

Fig. 1. Changes of gas composition of Fuji apples packaged
with films during storage in the cold room(0~2°C and 90~95%
RH)

C640( A ), C190( [ ) and C340( O ) was dipped in D.W. and
packaged with P640, B190 and L340 respectively. A640( & ),
A190( B ) and A340( © ) were dipped in 1% ascorbic acid and
packaged with P640, B190 and L340. O640(A ), O190(M ) and
0340( @ ) were dipped in 1% oxalic acid and packaged with P640,
B190 and L340 respectively
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Fig. 2. Color changes(dL value) of fresh-cut packaged Fuji apples packaged with different films during storage in the cold

room(0~2°C and 90~95% RH)

(a) C640( [ ), C190(M ) and C340( E ) was dipped in D.W. and packaged with P640, B190 and 1340 respectively. (b) A640( [] ), A190
(M) and A340( B ) were dipped in 1% ascorbic acid and packaged with P640, B190 and L.340. (c) 0640( [1), O190(I ) and 0340( & )
were dipped in 1% oxalic acid and packaged with P640, B190 and L340 respectively
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Table 2. L value of fresh-cut packaged Fuji apples packaged with different films during storage in the cold room (0-2°C and 90-95%

RH)
Sample
Storage days P

C640° C190 C340 A640 A190 A340 0640 0190 0340

1 39.8%2 39.4% 38.8° 40.4* 40.2* 39.5% 41.4% 41.2% 41.4%

7 39.3% 39.4® 39.3° 40.2* 40.9* 40.1® 40.6® 40.2% 40.1®

14 39.0¢ 39.3% 39.2° 414° 40.9* 40.0" 39.7% 39.6® 39.6®

21 39.9® 39.8% 39.6° 41.5* 41.1* 40.3* 39.7% 38.9® 38.9%

28 39.9® 39.9® 39.6° 40.5* 40.6* 39.7% 39.9% 39.6® 38.5%

PC640, C190 and C340 was dipped in D.W. and packaged with P640, B190 and 1.340 respectively. A640, A190 and A340 were dipped in 1%
ascorbic acid and packaged with P640, B190 and L340. 0640, O190 and 0340 were dipped in 1% oxalic acid and packaged with P640, B190

and L340 respectively
PMeans with different superscripts are significantly different (p<0.05)
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Fig. 3. Texture changes(firmness) of fresh-cut packaged Fuji apples packaged with different films during storage in the cold

room(0~2°C and 90~95% RH)

(a) C640( [J ), C190(M ) and C340( B ) was dipped in D.W. and packaged with P640, B190 and 1.340 respectively. (b) A640( [1), A190
(I ) and A340( E ) were dipped in 1% ascorbic acid and packaged with P640, B190 and 1.340. (c) 0640( [J ), 0190(H ) and 0340( B )
were dipped in 1% oxalic acid and packaged with P640, B190 and 1.340 respectively
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Table 3. pH changes of fresh-cut packaged Fuji apples packaged with different films during storage in the cold room (0-2°C and 90-

95% RH)
Sample
Storage days
Ce640" C190 C340 A640 A190 A340 0640 0190 0340

3.89 3.88 3.89 373 373 3.76 T 385 3.86 3.88

7 3.88 3.96 3.91 3.80 3.77 3.76 3.82 3.80 393

14 4.12 4.12 4.15 391 3.90 392 4.13 4.05 4.12

21 3.99 4.04 4.00 3.80 3.75 3.82 4.00 4.09 4.01

28 3.98 3.96 3.99 372 3.75 3.74 3.99 3.94 3.98

YSee foot note of Table 2

Table 4. Titratable acidity changes of fresh-cut packaged Fuji apples packaged with different films during storage in the cold room

(0-2°C and 90-95% RH)

Sample
Storage days
Ce640Y C190 C340 A640 A190 A340 0640 0190 0340
1 0.247 0.19 0.20 0.24 0.24 0.25 0.23 0.22 0.22
7 0.24 0.21 0.23 0.28 029 0.27 0.23 0.27 0.24
14 0.22 0.23 0.22 0.27 0.27 0.29 0.220.22 0.21
21 0.21 0.21 0.21 0.25 0.27 0.27 0.22 0.20 0.21
28 0.21 0.22 0.23 0.25 0.29 0.27 0.21 0.20 0.20

USee foot note of Table 2

DAcidity(%, as malic acid) = 0.0067 Xml of 0.1 N NaOHXFX 100/sample(g)
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Table 5. Changes of soluble solids of fresh-cut packaged Fuji apples packaged with different films during storage in the cold room (0-

2°C and 99-95% RH)

Sample
Storage days
C640" C190 C340 A640 A190 A340 0640 0190 0340
1 134 12.5 13.0 13.3 13.0 133 132 13.2 13.1
7 13.6 13.7 14.2 13.7 14.0 13.6 14.4 14.7 144
14 134 14.0 14.0 143 14.0 13.7 15.0 147 14.5
21 13.6 14.0 144 13.4 13.6 14.4 14.8 14.0 14.2
28 13.7 13.7 13.9 13.4 14.0 14.0 14.9 13.8 144
YSee foot note of Table 2.
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