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Abstract

The image analysis as a tool for evaluation of browning degree on fresh-cut lotus root was studied. The fresh-cut
lotus root treated as 4 groups (Cont - without any treatment, DB - blanching at 50°C for 5 min in distilled water,
AB - blanching at 45°C for 5 min in 1% ascorbic acid, CB - blanching at 45°C for 5 min in 1% citric acid).
The samples treated with each methods were packaged with 0.04 mm polyethylene bag (25 ¢cmx30 c¢m) and stored
at 4C for 9 days On the RGB color space, the AB and CB group showed hlgh R, G, B value. On the HSV
and CIE L'a'b’ color space, the AB and CB group showed low browning area, a b value and high L’ value.
Polyphenol oxidase activity was low in the AB and CB groups in all storage period. This result means that the
AB and CB groups were inhibited the development of tissue browning. The result of sensory evaluation also supported
this opinion. And the conelation coefficient between sensory evaluation with all color values was over 0.84. Especially,
the L' value showed the highest comrelation coefficient (0.93). In conclusion, the image analysis is suitable for
analysis of browning degree on fresh-cut lotus root by analyzing diverse color value.
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Fig. 1. Changes in sensory evaluation of different treated lotus roots
during storage at 4C for 9 days.
Cont, control; DB, blanching in distilled water; AB, blanching in 1% ascorbic acid;

CB, blanching in 1% citric acid.
Means+SD (n=3) with different letters are significantly different at 5% level.

Table 1. Changes in RGB color values of different treated lotus
roots during storage at 4C for 9 days

Storage Treatment”
%ﬁ;))d Cont DB AB CB
0 200380227 197.27050° 200.71£105" 20149225
N 3 191.40£190°  197.6140.64" 197.84+1.76" 199.07+138"
6 189.18+395"  196.24£1.06" 198.14+321" 20091£1.61°
9 185974173 19105:2.66" 198.60£0.68" 199.76:0.93"
0 19684:033"  19466041° 197.89:0.79" 198.58:2.62"
S 3 187224252 1949140.52° 19527+236° 196.81+135°
6 179.51£0.81°  191.99+1.12° 194.50+3.48™ 197.48+091°
9 176064228 18684+3.06" 195.13£030" 196.69+0.87°
0 190744032 190.07:0.64 19343093 19328:323
5 3 180214351  19024+1.03 19128276  191.44%0.94
6 169.08:223  18633:1.15 18945367 192.060.79
9 163354358 18133:308 190.12£128  192.021.15

Cont control; DB, blanchmg in distilled water; AB, blanching in 1% ascorbic acid;
CB, blanchmg in 1% citric acid.

Means+SD (n=3) with different letters are significantly different at 5% level.
Color ranges are from 0 to 255.
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Table 2. Changes in CIE L*a*b* color values of different treated
lotus roots during storage at 4C for 9 days

Storage Treatment”
period
(day) Cont DB AB CB

0 20286057 200.60+038° 203724074 204.30+2.34"

L 3 193.92:226"  200.75:046a 201.26+2.09° 201.57:0.78"
6 187.741024"  19846:1.03" 20071£3.19" 20093:1.65°
9 18437209°  193.64+2.80° 20043£126" 200.59+1.32"
0 12803£0.10"  127.74£0.08 127.89:0.13" 127.68:0.18"
- 3 12810:022"  12802£0.16" 127.89022" 127.93:0.07
6 12982£1.62°  12825:0.16" 128.17+0.11° 127.8420.04°
9 12957:0.13"  12831:005" 128.06:025™ 127.96:0.03°
0 130.80+0.44°  130.03+0.40° 120.83+0.71° 129.74+032°
. 3 131.93:019"  13031£0.52° 129.84+035" 12991:0.15°
6 13421£136"  130.90£035" 130.56:021" 130.010.66"
9 13538:0.82°  13148£1.05" 13048:0.66" 130.32027°

"Cont, control; DB, blanching in distilled water, AB, blanching in 1% ascorbic acid;
CB, blanc}ung in 1% citric acid.

)Means+SD (n=3) with different letters are significantly different at 5% level.
IColor ranges are from 0 to 255.

PlA .2 HSV Ae) Rl o] 83 2l mAe] 24

A3}E Fig. 20 YA HSV 2] 2dojX s gk

.

fl

L
(=]
T

=
=]
T

=]

Brwoning area (2]
w
{=1

=
=

Storage period (day)

Fig. 2. Changes in browning area of different treated lotus roots
during storage at 4C for 9 days.

Cont, control; DB, blanching in distilled water; AB, blanching in 1% ascorbic acid;
CB, blanching in 1% citric acid.

MeanstSD (n=3) with different letters are significantly different at 5% level.

The same letters are not indicated.
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Fig. 3. Changes in polyphenol oxidase activity of different treated
lotus roots during storage at 4°C for 9 days.

Cont, control; DB, blanching in distilled water; AB, blanching in 1% ascorbic acid;
CB, blanching in 1% citric acid.

Means+SD (n=3) with different letters are significantly different at 5% level.

The same letters are not indicated.
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Fig. 4. Correlation coefficient between sensory evaluation with all
color values using image analysis.
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