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Physical and sensory characteristics of brownies containing whey powder

Jang-Ho Shin', Min Joo Chae', and Jung-Ah Han>*
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*Department of Food and Nutrition, Sangmyung University

Abstract Brownies containing whey powder (WP) with different levels of substitutions for wheat flour (0, 10, 20, 30,
and 40% substitution for WP 0, WP 10, WP 20, WP 30, and WP 40, respectively) were prepared, and their properties
were compared. Regarding appearance, the collapse of the sample surface noticeably started from WP 30. The moisture
content was higher in samples containing WP than in the control (WP 0), and the weight of the brownie increased with
WP content. As the WP amount increased, both the total and specific volumes of the brownies decreased. Regarding
texture, a higher amount of WP resulted in a decrease in hardness, whereas adhesiveness increased significantly. The
antioxidant activity also increased with increasing WP amount (from 35.28 to 51.47%). Regarding sensory characteristics,
20 or 30% WP in brownies increased mouth-feel properties, taste, and overall preference. Based on the above results, WP
could improve the quality of brownies, and a substitution level of 20% could be the most appropriate.
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chain amino acids, BCAA) $H&o] Erly LA vl w
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Table 1. Formula for brownie with whey powder substitution for wheat flour

Samples"
Ingredient (g)
Control" WP 10 WP 20 WP 30 WP 40

Soft wheat flour 200 180 160 140 120
Whey powder 0 20 40 60 80
Butter 240 240 240 240 240
Dark chocolate 90 90 90 90 90
Cocoa powder 80 80 80 80 80
Fresh cream 90 90 90 90 90
Sugar 230 230 230 230 230
Egg 290 290 290 290 290

Total (g) 1220 1220 1220 1220 1220

"Control means brownie made of 100% wheat flour, WP 10, 20, 30, 40 mean the brownies containing whey powder amount (%) substituted for

wheat flour, respectively.
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Table 2. Basic properties of the brownies prepared with different whey powder amount

Samples" Loss rate (%)? Weight (g) Volume (mL) Sp ec(irf;lliyg)l ume Moistu(roz)c ontent pH
Control 12.99+0.39° 43.51£0.19° 72.33+0.58" 1.66+0.01° 11.87+0.14¢ 7.78+0.02°
WP 10 12.10+0.73° 43.95+0.36° 75.83+0.76° 1.73£0.01° 12.60+0.05° 7.38+0.03°
WP 20 10.69+0.65" 44.66+0.33° 73.17+0.76° 1.64+0.03° 12.61+0.48° 7.27+0.02¢
WP 30 8.36+0.35¢ 45.82+0.17" 68.17+0.76° 1.49+0.02° 12.85+0.07 7.15+0.03¢
WP 40 3.46+0.59° 46.21+0.22° 61.33+0.29¢ 1.33+0.01¢ 13.62:£0.04° 7.00+0.05¢

"Control means brownie made of 100% wheat flour, WP 10, 20, 30, 40 mean the brownies containing whey powder amount (%) substituted for

wheat flour, respectively.

YAll values are mean£SD of triplicate. Within a column not followed by the same letter are significantly different (p<0.05).

Table 3. Color values of the brownies prepared with different whey powder amount

Samples'?
Color value
Control WP 10 WP 20 WP 30 WP 40

L* 35.26+0.35" 34.1340.55" 28.46+0.70° 27.07+0.51¢ 26.30+1.10°

Crust a* 9.78+0.16¢ 10.94+0.05% 10.54+0.07° 11.110.48° 9.11+0.21¢
b* 12.70+0.35° 14.90+0.09° 14.50+0.36° 14.31+0.68" 10.71£0.13°

L* 19.66+0.25 18.48+0.30® 19.1040.15 18.94+0.22° 17.34+1.36"

Crumb a* 9.53+0.34° 8.31+0.14% 7.20+0.20 6.54+1.29° 7.27+0.67%
b* 8.27+0.29" 6.87+0.19" 5.64+0.18° 5.52+0.62¢ 5.91+0.19°

"Control means brownie made of 100% wheat flour, WP 10, 20, 30, 40 mean the brownies containing whey powder amount (%) substituted for

wheat flour, respectively.

DAll values are mean+SD of triplicate. Within a column not followed by the same letter are significantly different (p<0.05).
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Table 4. Texture properties of the brownies prepared with different whey powder amount

Texture properties”
Sample" . , — -
Hardness (g/cm?) Cohesiveness Adhesiveness Springiness Chewiness
Control 12853.08+115.13 0.28+0.01° 35.66+2.29° 0.35+£0.01™ 989.93+26.70°
WP 10 12757.35+£304.81* 0.27+0.01% 49.66+2.09° 0.37+0.02™ 939.61+73.44%
WP 20 10249.15+£867.22° 0.26+0.01™ 87.51+3.57° 0.37+0.01™ 848.19+97.83"
WP 30 9053.03+155.06° 0.23+0.01¢ 218.92+2.40° 0.3620.04™¢ 464.44+£17.51°
WP 40 6986.07+435.97 0.24+0.02¢ 224.13+28.76* 0.3540.04" 477.26+40.84°

"Control means brownie made of 100% wheat flour, WP 10, 20, 30, 40 mean the brownies containing whey powder amount (%) substituted for

wheat flour, respectively.

PAll values are mean+SD (n=5). Within a column not followed by the same letter are significantly different (p<0.05).

Control WP 10

WP 20

WP 30 WP 40

Fig. 1. Photograph of the brownies prepared with different whey powder amount. Control means brownie made of 100% wheat flour, WP
10, 20, 30, 40 mean the brownies containing whey powder amount (%) substituted for wheat flour, respectively.
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Fig. 2. DPPH radical scavenging activity of the brownies
prepared with different whey powder amount. Control means
brownie made of 100% wheat flour, WP 10, 20, 30, 40 mean the
brownies containing whey powder amount (%) substituted for wheat
flour, respectively.
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Table 5. Sensory properties of brownies prepared with different whey powder amount

Samples” Appearance Flavor Milk savory I\I/)Ir?;;:lﬁ:l Taste prgzeif;l::e
Control 5.57+1.25™2 5.95+1.02™ 4.67+1.06™ 5.10£1.18" 5.00+1.14° 5.33+1.02°
WP 10 5.62+1.20™ 5.90+1.18™ 4.86+1.15™ 5.24+1.37® 5.29+1.31° 5.24+1.67°
WP 20 5.71£1.19® 6.14+0.79™ 5.19+1.08™ 5.95+0.80" 6.10+0.89* 6.14+0.73*
WP 30 5.33+1.15" 5.48+1.21™ 5.10£1.04™ 5.19+1.36™ 5.52+1.17% 5.57£1.21%®
WP 40 5.29+1.42"% 5.76+0.94"™ 4.86+1.01" 4.62+1.47° 5.43+1.21% 5.38+0.97°

DControl means browny made of 100% wheat flour, WP 10, 20, 30, 40 mean the brownies containing whey powder amount (%) substituted for

wheat flour, respectively.

PAll values are mean+SD (n=21). Within a column not followed by the same letter are significantly different (p<0.05).

ns means no significance.
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