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Abstract

In this study, the quality characteristics of cookies with added purple kohlrabi (Brassica oleracea var. gongylodes)
powder were investigated and analyzed through chemical and sensory evaluation. Samples were prepared with different
levels (0, 1, 3, and 5%) of freeze-dried kohlrabi powder. The addition of Kolarbi powder decreased the moisture
and fat contents, but the ash content was significantly increased (p<0.05). The pH and density of the cookie dough
decreased significantly with the increasing levels of kohlrabi powder added (p<0.05). The spread ratio of the cookies
generally decreased as more kohlrabi powder was added, but the decrease was not statistically significant. The
hardness of the cookies increased significantly, however, with the increasing levels of kohlrabi powder added (p<0.05).
The Hunter's color L, a, and b values significantly decreased with increasing kohlrabi powder compared to those
of the control (p<0.05). In the sensory evaluation, the cookies to which 3 and 5% kohlrabi powder were added
showed remarkably higher values for color, taste and appearance. These results suggest that purple kohlrabi powder
is a good ingredient for improving the sensory and quality characteristics of cookies.
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Table 1. Formula of cookies with different amount of kohlrabi
powder

(Unit: g)
Samples”
Ingredients

Control K1 K3 K§
Soft flour 300 297 291 285
kohlrabi powder 0 3 9 15
Sugar 180 180 180 180
Butter 200 200 200 200
Egg 75 75 75 75
Baking powder 6 6 6 6
Salt 1 1 1 1

Control, no kohlrabi powder; K1, 1% kohlrabi powder added; K3, 3% kohlrabi
powder added; K5, 5% kohlrabi powder added.
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Table 2. Proximate compositions of cookies made with purple
kohlrabi power

(% dry matter basis)

) Samples”
Properties
Control K1 K3 K5

Moisture 33620217 3344019 3.16:0.15°  2.48+0.72°
Crude protein ~ 5.78043"  5.61038" 5342044 5082049
Crude fat 24.58+1.68%Y 2434154  2420£143  23.66%1.33
Crude ash 0.61+001°  0.65:001°  085:0.02°  0.95:0.04'
Carbohydrate? 66013512 6643£520  66.62+521  66.69+5.32

"See the legend of Table 1.

2100-(moisture+crude protein+crude fat+crude ash).

Al values are expressed as meantSE of triplicate determinations.

“Means in row with different letters are significantly different (p<0.05) by Duncan’s
multiple range test

INS: not significant.
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Table 3. Density and pH value of cookies dough prepared with
different levels of purple kohlrabi powder

) Samples”
Properties
Control K1 K3 K5
pH 7376001°  7.10:001°  7.08:001°  6.77+0.02°
Density(g/ml)  115:004%  112:029 1072001  1.02:001°

USee the legend of Table 1.

2All values are expressed as meantSE of triplicate determinations.

IMeans in row with different letters are significantly different(p<0.05) by Duncan’s
multiple range test.
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Table 4. Spread ratio of cookies made with purple kohlrabi
powder

) Samples”
Properties
Control K1 K3 K5
Widthness (cm)  6.83+0.01%*  643+001° 639003  6.12+0.05°
Thickness (cm) 090+001°  0.86+0.01° 0862001  0.83+0.01°
Spread ratio (wft)? 7.58:0.01™Y 7441003 7424012 740005

"See the legend of Table 1.

z)Spread ratio (wft): widthness (cm): thickness (cm)

AIl values are expressed as meantSE of triplicate determinations.

“Means in row with different letters are significantly different (p<0.05) by Duncan's
multiple range test.

INS: not significant.
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Fig. 1. Appearance of purple Kohlrabi cookic dough and baked cookie.

USee the legend of Table 1.

Table 5. Hunter’s color parameters of cookies prepared with
different levels of purple kohlrabi powder

Hunter’ color Saples”
values Control K1 K3 K5
L 7606207379 71581085" 70362081  68.44+0.78"
a 2113007 3561011 3962025 -3.58+0.12°
b 299610.33"  25.03032° 2539:062°  24.50£0.56

USee the legend of Table 1.

JAll values are expressed as meantSE of triplicate determinations.

IMeans in row with different letters are significantly different (p<0.05) by Duncan’s
multiple range test.
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Fig. 2. Hardness of cookies prepared with different levels of purple
kohlrabi powder.

Abbreviations: See the legend of Table 1. The results are meantSE for triplicate
determinations, and different superscript letters indicate significant differences at p<0.05
by Duncan’s multiple range test.
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Table 6. Sensory properties of cookies prepared with different
levels of purple kohlrabi powder

Sensory Sarples”

parameter Control K1 K3 K5
Color 28+027%  3840.1° 3840.2° 39+0.3°
Flavor 32:02%9 35402 3703 3803
Texture 31:02% 29402 32402 3003
Taste 28101 3102  37:03"  33202°
Appearance 26£02° 3101 35202 3503
Overall acceptability 3.0+02  32:02 3505 3.1:03

USee the legend of Table 1.

JAll values are expressed as meantSE of triplicate determinations.

IMeans in row with different letters are significantly different (p<0.05) by Duncan’s
multiple range test.

“NS: not significant.
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