KOREAN J FOOD COOKERY SCI

Vol. 21, No.

1, (P24~ 32) FEB, 2005

HENZE = Al =2iojAg] 2 O0|Xl= ZHXsHAL] &2t
A o] HF!
AN JEHFEA D

EER T L

Effects of Antibrowning agents on browning of apple
slices during cold storage

Sun-Choung Ahn’, Gui-Chu Lee'

*Department of School of Food Science, Hechon College
IDepartment of Home Economics, College of Education, Korea University

Abstract

Changes in apple slices during cold storage were investigated by evaluating the physical properties such as degree
of browning and compression force. Chemical properties such as PPO activity and total phenol contents were also
determined and sensory evaluation was carried out. The correlation analysis between browning parameters was
conducted. Degree of browning was increased in the order of fresh apple slice, water-dipped apple slice, 0.5%
ascorbic acid solution-dipped apple slice and CP(caramelization product) from sucrose-dipped apple slice. PPO
activity was increased in the order of fresh apple slice, water-dipped apple slice, 0.5% ascorbic acid solution-dipped
apple slice and CP(caramelization product) from sucrose-dipped apple slice. Amongst several treatments, CP from
sucrose-dipped apple slice showed the lowest degree of browning and PPO activity. Total phenol contents were
decreased from 60 to 562 mg and from 59.6 to 560 mg in fresh apple slice and water-dipped apple slice,
respectively, but CP from sucrose-dipped apple slice and 0.5% ascorbic acid solution-dipped apple slice were
increased from 519 to 52.8 mg and from 54.1 to 54.4 mg, respectively, showing the smallest changes when
compared with fresh apple slice and water-dipped apple slice. Compression forces of apple slices during cold storage
were decreased in the order of fresh apple slice, water-dipped apple slice, 0.5% ascorbic acid solution-dipped apple
slice and CP from sucrose-dipped apple slice. In sensory evaluation of apple slices during cold storage, CP from
sucrose-dipped apple slice had higher score than the other treatments. In addition, a significant correlation was
observed among degree of browning, PPO activity and phenol content. Therefore, CP from sucrose-dipped apple
slice seems to be effective in controlling of enzymatic browning during cold storage. In addition, CP from
sucrose-dipped apple slice seems to be effective on other several factors. These results suggest that CP from sucrose
should be a potential source for controlling enzymatic browning during storage of vegetables and fruits.
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Table 1. Conditions for texture measurement by texture
analyser
Measure force in compression

Probe type cutting knife
Force unit grams

Test speed 3.3 mmy/s
Distance 25.0 mm
Trigger force Sg
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Fig. 1. Effects of dipping treatments on the change in
PPO activity of apple slices stored at 3 T for 9 days.
Control: fresh apple slice

Water: water-dipped apple stice

CP: caramelization product from sucrose-dipped apple slice
AA: 0.5% ascorbic acid solution-dipped apple slice
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Table 2. Effects of dipping treatments on the color changes of apple slices stored at 3 T for 1 to 9 days

Storage time(days)

Treatment 0 ] 3 5 5 5
Control® 62.06 56.01 46.54 46.10 49.87 47.15
L Water’ 61.84 57.32 57.86 56.68 57.79 53.80
cp 60.86 60.74 60.20 59.97 56.37 55.46
AA 61.26 53.39 60.46 55.13 57.75 56.55
Control’ -1.53 0.50 2.10 2.50 2.14 2.84
. Water’ -1.08 0.01 -0.08 -0.03 0.60 L12
CP* -2.08 -1.36 -1.361 -1.72 047 0.74
AN 221 -1.43 -1.20 -0.68 0.58 0.75
Control* 23.95 23.95 26.90 27.17 26.00 26.63
b Water" 22.98 22.98 23.02 24.00 24.53 24.48
cp 24.56 24.56 26.18 25.35 27.29 27.33
AA% 2097 20.97 21.00 23.18 22.69 25.19

Control: fresh apple slice

Water: water-dipped apple slice

CP: caramelization product from sucrose-dipped apple
AA: 0.5% ascorbic acid solution-dipped apple slice

slice

a,b: Means with the different letters in the columns are significantly differant at p<0.05.
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Table 3. Effects of dipping treatments on the total phenol contents of sliced apples stored at 3 T for 9 days

(unit: mg/100 g fesh weight)

Storage time(days)

0 1 3 5 7 9
Treatment
Control® 60.0 57.7 48.4 46.5 52.4 56.2
Water” 59.6 36.8 48.1 46.4 52.1 56.0
Ccp° 519 495 46.5 462 46.4 52.8
AA® 54.1 51.8 41.3 46.4 49.0 54.4

Control: fresh apple slice

Water: water-dipped apple slice

CP: caramelization product from sucrose-dipped apple slice
AA: 0.5% ascorbic acid solution-dipped apple slice

a,b: Means with the different letters in the columns are significantly differant at p<0.05.
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Fig. 2. Effects of dipping treatments on the change in
compression force of apple slices stored at 3 C for 9 days.
Control: fresh apple slice

Water: water-dipped apple slice

CP: caramelization product from sucrose-dipped apple slice

AA: 0.5% ascorbic acid solution-dipped apple slice
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Table 4. Sensory characteristics of apple slices stored at
3 C for 1 day and 5 days

. browning sweet off-
Storagetime .
intensity taste flavour
Control Ist a0 4.0° 40°
5t 40" 40° 4.0°
Ist 3.1° 2.3 3.0°
Wat
ater Sth 390 2.5 39°
1st 2.1° 3.6° 41"
P Sth 30 34° 4.1°
Ist 3.0 3.° 3.4°
AA 5th 3.5° 2.8° 41"

Control: fresh apple slice

Water: water-dipped apple slice

CP: caramelization product from sucrose-dipped apple slice

AA: 0.5% ascorbic acid solution-dipped apple slice

a,b: Means with the different letters in the columns are
significantly differant at p<0.05.
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Table 5. Sensory score for the texture parameters of

apple slices stored at 3 T for 1 day and 5 days
Storagetime Hardness Crispiness Chewiness Mean

Conirol Ist 4.00: 4.002 4.00:’ 4.00
5th 4.00 4.00 4.00 4.00
Water Ist 4.10: 3.90: 4.10“: 4,03
5th 4.00 4.00 4.00 4.00
cp Ist 4.40° 4.60° 4.30° 4.43
5th 430" 430° 4.20° 4.30
AA Ist 4.20° 4.10° 4.10° 4.13
5th 4.10° 4.10° 4.10° 4.10
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Table 6. Pearson correlation coefficients of PPO activity,

color changes, phenol contents and textural characteristics
of sliced apples stored at 3 T for 9 days

PPO L a b R coME
phenol
PPO 1.0
L 0737 1.0
a 0697 0937 1.0
b 0607 -0597 0547 1.0
Total phenol -0.60" -0.63° -0.72° 0317 1.0
COMF 034 021 021 -025 -006 10

Control: fresh apple slice

Water: water-dipped apple slice

CP: caramelization product from sucrose-dipped apple slice

AA: 0.5% ascorbic acid solution-dipped apple slice

a,b: Means with the different letters in the columns are
significantly differant at p<0.05.
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** significant at p<.001

* significant at p<.05

ppo: polyphenol oxidase activity
L: L value a: a value
total phenol: total phenol content
COMEF: compression force

b: b value
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