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Effects of freeze-drying on qualities and acceptance of kao tom mud snack
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Abstract

The objective of this research was to evaluate the effects of freeze-drying on the qualities and acceptance of a new
Kao Tom Mud snack product using three varieties of bananas: Khai, Namwa, and Hom. Ripened bananas, indicated
by yellow peel color, were selected, peeled, sliced, placed on top of coconut cream-cooked sticky rice, and then
freeze-dried at -56°C and 0.1 Pa pressure for 72 hours. Results showed that freeze-drying significantly deteriorated
the yellow color (b* values) of all banana varieties, especially the Khai variety. The volume of sliced Namwa and Hom
bananas increased by 64.72% and 69.94%, respectively, due to their porous microstructure under Scanning Electron
Microscope. The hardness, as determined by breaking forces, of Hom banana slices was lower than that of Namwa
and Khai bananas (p < 0.05). However, when the banana slices and sticky rice components were combined as the
Kao Tom Mud product, the hardness of the Kao Tom Mud snacks with the three different banana varieties was not
statistically different (p < 0.05), showing forces ranging from 11,656.26 to 15,189.87 g. The product’s moisture content
and water activity (aw) were in the range of 2.35-2.40% and 0.169-0.181, respectively. Freeze-dried Kao Tom Mud

snacks made with Hom and Namwa bananas were preferred by the sensory panel (p < 0.05).
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Table1 CIE L*a*b* of banana and sticky rice components of Kao Tom Mud snack before and after freeze drying
L* a* b*
Component
Before After Before After Before After

Banana

Khai 65.94+2.23" 68.38+2.44 -10.931.05™ -11.671.65 46.20+2.13° 31.79+2.15°
Nam wa 78.13+2.06° 82.45+1.46° -15.270.85™ -15.620.34 26.50+2.16° 20.13+0.67°
Hom 76.18+2.31" 78.98+4.59 -17.3720.47° -15.57+1.53" 32.21+2.29° 22.81+1.56°
Rice

Sticky rice 51.96+2.00° 64.21+2.68° -14.990.42" -14.860.23 8.83£0.62° 16.74£0.49°

® Means in the same row with different letters are statistically different (p<0.05)

" Means in the same row are not statistically different (p>0.05)

Figure 1 Kao Tom Mud snack made with ‘Khai’ ‘Namwa’ and ‘Hom’ banana (a) before freeze dying (b) after freeze drying
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Table 3  Volume (cm®) of banana and sticky rice components of Kao Tom Mud snack before and and freeze drying
and volume changes (%)
Gomponent Volume (cm’) Volume changes

Before After (%)

Banana

Khai 2.6£0.4 3.2¢0.3 +18.59"

Namwa 4.1+0.3 6.8+0.1 +64.72°

Hom 5.210.1 8.80.3 +69.94°
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Sticky rice 5.7+0.6 6.0£0.5 +6.01

* Means in the same column within the group (i.e. Banana group) with different letters are statistically different (p<0.05)
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Figure 2 SEM Micrograph of microstructure of freeze-dried banana (a) “Khai” banana (magnification of 35x) ; (b) “Khai”
banana (magnification of 150x) ; (c) “Namwa” banana (magnification of 35x) ; (d) “Namwa” banana (magnification of 150x) ;
(e) “Hom” banana (magnification of 35x) ; (f) “Hom” banana (magnification of 150x)
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Table 4  Firmness and hardness of Freeze-dried Kao Tom Mud snack and its components
Firmness (g force) Hardness (g force)
Component
Before After
Banana
Khai 39.5515.85° 524.49+88.90°
Namwa 90.56+11.10° 507.13£137.95®
Hom 39.03+4.09° 358.13£98.52°
Rice
Sticky rice NA 6005.40£1978.54

Kao Tom Mud snack

Khai NA 12571.61+£3258.15™
Namwa NA 15189.87+£1591.94
Hom NA 11656.26+1303.58

°® Means in the same column within the group (i.e. Banana or Kao Tom Mud snack group) with different letters are statistically different (p<0.05)

" Means in the same column within the group (i.e. Banana or Kao Tom Mud snack group) are not statistically different (p>0.05)
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Table 5  Water activity (aw) and moisture content (%) of Kao Tom Mud snack and its components before and after
freeze drying
Moisture content (%) a
Component
Before After Before After
Banana
Khai 71.46£0.71° 2.720.02° 0.978+0.002" 0.197+0.009™
Hom 76.78+0.86° 2.18+0.13° 0.976+0.002" 0.173+0.013
Namwa 76.890.37° 2.43£0.10° 0.980+0.001° 0.193+0.018
Rice
Sticky rice 34.50+1.16 1.48+0.07 0.941+0.002 0.422+0.004
Kao Tom Mud Snack
Khai 47.60+0.43™ 2.35+0.13™ 0.965+0.001° 0.173+0.022"
Namwa 49.68+1.89 2.400.03 0.968+0.001° 0.181+0.033
Hom 48.68+0.31 2.37+0.09 0.973+0.001° 0.169+0.001

 Means in the same column within the group (i.e. Banana or Kao Tom Mud snack group) with different letters are statistically different (p<0.05)

" Means in the same column within the group (i.e. Banana or Kao Tom Mud snack group) are not statistically different (p>0.05)

Table 6 pH of Kao Tom Mud snack and its components before and after freeze drying

pH Brix
Component
Before After

Banana
Khai 4.94%0.01° 5.32+0.01° 28.80+0.2°
Namwa 4.63£0.02° 4.82+0.03° 28.10£0.1°
Hom 4.92+0.02° 4.9120.02° 23.130.1°
Rice
Sticky rice 6.07+0.01 6.3620.13 NA
Kao Tom Mud snack
Khai 5.310.01° 5.410.01° NA
Namwa 5.11£0.01° 5.12+0.04° NA
Hom 5.35+0.01° 5.15+0.02" NA

* Means in the same column within the group (i.e. Banana or Kao Tom Mud snack group) with different letters are
statistically different (p<0.05)

" Means in the same column within the group (i.e. Banana or Kao Tom Mud snack group) are not statistically
different (p>0.05)
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