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Study of the Quality Characteristics of Cookies Made with the Addition of
Citrus unshiu Markovich Peel Powder
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ABSTRACT

This study examined the physical and sensory properties of cookies prepared by adding Citrus unshiu Markovich peel
powder at ratios of 5%, 10%, 15%, and 20% of the flour mass to expand the use of the peel. The color values of the cookies
prepared with Citrus unshiu M. peel powder showed a decrease in the ‘L’ and ‘b’ values and an increase in ‘a’ value with
an increase in the amount of powder added. When the amount of Citrus unshiu M. peel powder added increased, the moisture
content of the cookies increased significantly. The spreadability of the cookies did not vary significantly between the control
and all the experimental groups and hence, the significance could not be confirmed. Baking loss and expansion rate were
significantly increased in the experimental group of cookies made with the addition of 20% Citrus unshiu M. peel powder
(»<0.05). The hardness was highest in the control group, and the hardness of the cookies decreased significantly when the
percentage of Citrus unshiu M. peel powder added increased. The sensory evaluation showed that color, aroma, taste, texture,
and overall palatability were highest for the cookies with 10% and 15% peel powder additives and lowest for the control.
Thus, the sensory evaluation showed that the addition of the Citrus unshiu M. peel powder improved the preference for the
cookies. In conclusion, the physical and sensory properties of cookies prepared with various percentages of Citrus unshiu M.
peel powder were examined, and it was found that the addition of 10% and 15% peel powder satisfied the requirements of

both the physical and sensory properties of the cookies.
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Table 1. Formula for the cookies added with Citrus
unshin Markovich powder

Citrus unshin M. powder content (%)

Ingredients (g)

5 10 15 20
Wheat flour 100 95 90 85 80
C””’; O'i’:;i‘f” Moy 5 10 15 20
Butter 65 65 65 65 65
Sugar 30 30 30 30 30

Egg 12 12 12 2

Salt 05 05 05 05 05
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Fig. 1. Appearance of the cookies with Citrus unshin M. powder.
0: Control (without added Citrus unshin M. powder), 5: Added with 5% Citrus unshin M. powder, 10: Added with 10% Citrus unshin
M. powder, 15: Added with 15% Citrus unshin M. powder, 20: Added with 20% Citrus unshin M. powder.

Table 2. Color value of cookies added with Citrus unshin M. powder

Citrus unshin M. powder content (%)

Color values

0 5 10 15 20
LY 74.71%1.007%) 68.38+0.83" 65.13+0.34° 61.5120.86" 57.68+0.90°
a” —6.8240.13¢ —3.59+0.46" —2.1740.28° —0.2940.54° 1.39£0.38°
bY 27.50+0.19° 26.950.36 26.61+0.30° 25.87+0.42° 24.93+0.42°

D Degree of lightness (white+100 <> 0 black).

? Degree of redness (red+100 < —80 green).

) Degree of yellowness (yellow+70 < —80 blue).
9 Each values are mean=S.D.

> Means with different superscripts in the same row are significantly different by Duncan’s multiple range test at p<0.05.
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Table 3. Moisture content of cookies added with Citrus unshin M. powder

Citrus unshin M. powder content (%)

0 5 10 15 20

Moisture content (%) 5.97+0.01"2 5.96+0.03° 6.00+0.09° 6.94+0.18" 6.39+0.25"

" Each values are mean+S.D.
2 Means with different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
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Table 4. Spread ratio, baking loss rate and leavening rate of cookies added with Citrus unshin M. powder

Citrus unshin M. powder content (%)

Properties
0 5 10 15 20
Spread ratio 7.37+0.09"2 6.89+0.12° 7.09+0.08° 6.92+0.19° 7.000.29°
Baking loss rate (%) 8.70+0.77° 8.88+0.57" 8.40+0.56 8.62+0.61° 10.07+1.25°
Leavening rate (%) 105.15+10.69" 108.25+9.64° 102.06+5.65" 104.12+4.31° 121.65+12.94°

D Each values are meantS.D.
? Means with different superscripts in the same row are significantly different by Duncan’s multiple range test at p<0.05.
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Table 5. Hardness of cookies added with Citrus unshin M. powder

Citrus unshin M. powder content (%)

0 5

10 15 20

Hardness (g/cm’) 1.000.02"%2 0.65+0.03°

0.64£0.01° 0.62+0.02° 0.58+0.04¢

Y Each values are meantS.D.

2 Means with different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
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Table 6. Sensory evaluation of cookies added with Citrus unshin M. powder

Citrus unshin M. powder content(%)

Sensory characteristics

0 5 10 15 20

Color 4.00£1.21"2 4.55£1.39 5.65+1.35° 5.85+1.14° 5.30+1.53

Flavor 4.20£1.01° 4.95+1.10° 5.90+1.21° 5.35+1.04° 4.45+1.54

Taste 4.15+0.99° 4.90+1.52° 5.90£1.55° 6.0520.94° 4.85+1.31°
Texture 3.90£0.91° 4.55£1.10° 5.35£1.35° 6.20£0.95° 4.80+1.20°
Overall acceptability 4.15£1.09° 4.40+1.47° 5.354+1.53* 6.15+0.93° 4.75+1.45°

Y Each value represents the means and standard deviation (S.D.) of ratio by 20 panels using 7-point scale.
? Means with different superscripts in the same row are significantly different determined by Duncan’s multiple range test at p<0.05.
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