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ABSTRACT

The objective is to investigate effect of liposome coated hemicellulose on softening of carrot. To encapsulate hemi-
cellulose in nanoliposome, 2% hemicellulase and 2% lecithin were processed by using high-speed homogenizer
(10,000 rpm, 3 min) and ultrasonification (200 W, 54%). The carrot were cut into cylinder type (3x1 cm) and then
immersed in distilled water (DW, control), hemicellulase (He) and nanoliposome coated hemicellulose (He/NL) for
48 h at 4°C. The final concentration of hemicellulose is 1% (w/v). The droplets properties of He, NL, He/NL ana-
lyzed using zeta-sizer. Moreover, the carrots treated different immersed solutions were characterized by measuring
hardness, color, microstructural observation and enzyme activity (glucose contents). For the results, hardness of car-
rot immersed in He or He/NL solution decreased after 48 h by 47% or 31% (outline of carrot) and 35% or 31%
(center of carrot) respectively compared to control (7,240 g). The total color difference value of all samples
increased over immersion time. For microstructural observation, cell was destroyed after 24 h at He solution. For
the enzyme activity, glucose contents of carrot in He solution increased than it in He/NL at 0 h sample however
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activity was no significant difference with immersion time.

hemicellulase, liposome, encapsulation, softening, texture
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(He/NL). “®Means with the same letter in each sample are not I A} ] A vugs o FEYge
significantly different by Duncan’s range test (p<0.05). AlRol Axrt ¢ e Ao =2 YENGTE Heoll A3 A
Ro) 9% Hie) AxE A7k me} AL o it
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Table 1. Changes in color value of immersed carrots in various immersion solutions

Immersion time (h)

Treatments Color value
0 12 24 36 48

L 63.13 £ 1.12% 61.84 + 1.49° 57.15 +2.44° 55.59 +1.02° 55.01 + 1.08°

DWD a 3235+ 1.01° 28.74 £ 1.13° 30.26 £ 1.70° 29.18 £0.11° 29.14 £ 0.80°
b 51.92 £ 2.60° 4777+ 1.79° 48.54 £ 1.77° 4830+ 0.52" 4785+ 1.12°

AE 5.84 +1.88° 724 +3.26° 8.96 + 1.05 9.67 + 1.38°

L 63.13 + 1.12° 53.26 £ 0.57° 52.44 £ 0.57° 51.45 + 1.44% 5024 + 1.19°

He? a 3235+ 1.01° 26.42 £0.88° 24.66 £ 0.90° 24.33 £ 0.53% 23.08 £ 0.07°
b 51.92 +2.60° 44,76 + 1.46 4175+ 1.47° 40.99 + 0.71° 41.60 + 1.05%

AE 13.60 = 1.20° 16.67 + 1.27° 17.91 £ 1.53* 18.97 + 0.71°

L 63.13 + 1.12° 59.85 £ 0.56" 59.13 £ 0.82° 58.36 = 0.83" 56.27 + 2.34°

He/NL? a’ 3235+ 1.01° 35.96 + 0.28" 35.42 + 0.41° 34.74 + 1.90° 32.71 £ 1.30®
b 51.92 + 2.60° 57.90 + 1.40° 56.75 + 1.02%® 54.42 + 0.57% 51.67 + 1.30°

AE 7.78 + 0.94° 7.06 + 0.47° 6.14+ 027 7.03 +£2.39*

DDW means distilled water.
2 He means hemicellulase.

% He/NL means nanoliposome coated hemicellulase.

 Values are meantSD. n=3.

*dMeans with the same letter in row are not significantly different (p<0.05).



¥ 07 FEYE HemicellulaseZt B2 9312k njx)= &= 373

Fig. 2. Changes in hardness of carrots at distilled water (DW),
hemicellulase (He) and nanoliposome coated hemicellulase (He/
NL) solution. (A) border of carrots, (B) center of carrots. *
‘Means with the same letter in each sample are not significantly
different by Duncan’s range test (p<0.05).
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Fig. 4. Changes in hemicellulase activity of immersed carrots
during storage time. He: hemicellulase, He/NL: nanoliposome
coated hemicellulase. **means with the same letter in each sample
are not significantly different by Duncan’s range test (p<0.05).

Fig. 5. Effect of non-coated and coated hemicellulase on the
sensorial properties of carrot. Appearance preference: (good: 9
point, bad: 1 point), Color intensity: (strong: 9 point, weakness: 1
point), Hardness: (tenderness: 9 point, firmness: 1 point), Control:
fresh carrot, 12 D: immersed carrot in distilled water for 12 h, 12
N: immersed carrot in non-coated solution for 12 h, 12 C:
immersed carrot in coated solution for 12 h, 24 D: immersed carrot
in distilled water for 24 h, 24 N: immersed carrot in non-coated
solution for 24 h, 24 C: immersed carrot in coated solution for 24
h, 48 D: immersed carrot in distilled water for 12 h, 48 N:
immersed carrot in non-coated solution for 48 h, 48 C: immersed
carrot in coated solution for 12 h.
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