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Abstract

The main purposes of this research were to use whey protein with a purity of 95 percent to develop a
prototype beverage formula, to develop a production process, to analyze nutritional values, and to assess
sensory quality. It was found that heating at 60°C was the most suitable condition for producing whey protein
beverages. It was a clear, sediment-free, shiny solution and still unchanged when left for at least 8 hours. When
adjusting the beverage formula by adding p-cyclodextrin with different concentrations to reduce the bitterness of
whey protein drinks, the beverage formula containing p-cyclodextrin with a concentration of 0.05% had a direct
effect on reducing bitterness. Results of sensory quality assessment by 50 tasters using the Scoring test method
were consistent with those obtained from testing whey protein drinks with the taste sensing system. The drink
containing B-cyclodextrin with a concentration of 0.05% had significantly less bitter taste, astringency, and

sensation in the mouth after swallowing than that without B-cyclodextrin. In addition, a sugar-free whey protein
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drink formula was also developed by using the sweeteners sucralose and aspartame to replace sugar. The sensory

quality assessment in terms of preference and acceptance of 115 consumers revealed that the whey protein drink

formula with sugar had the highest average preference of 6.17 which was not significantly different from that with

aspartame having an average preference of 5.82. Therefore, the whey protein drink with aspartame could be an

alternative for health-conscious consumers who do not want to consume sugar. From a nutritional analysis of

whey protein drinks, it contained high protein content of 8.67 ¢/100 ml, free of fat, and total energy of 36.5

kcal/100 ml which was suitable to be a healthy drink.
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Table 1 Effects of temperature on appearance of

whey protein drinks

Temperature (°C) Appearance

50 turbidity solution, suspended
sediment

60 clear solution, non-sediment, glossy,
still remain liquid after 8 hr

70 clear solution, non-sediment, glossy,
form gel after 8 hr

80 clear solution, non-sediment, glossy,

form gel after 5 min

Table 2 Means of scoring test on sensory characteristics of whey protein drinks mixed with B-cyclodextrin

Sample Bitterness Astringency Aftertaste-B Aftertaste-A
B-cyclodextrin 0.% 4.50 £0.7° 4.30 £0.7° 3.90 +0.7° 3.60 £0.7¢
B-cyclodextrin 0.01% 4.10 +0.7° 4.17 £0.6° 3.73 £0.6° 3.50 £0.7¢
B-cyclodextrin 0.03% 333+ 0.7° 3.10 +0.8° 257 + 0.5° 2.87 + 0.6°
B-cyclodextrin 0.05% 2.03 + 0.7¢ 2.10 +0.7¢ 1.87 +0.7¢ 1.90 + 0.6°

Means within a column with different superscripts are significantly different (P<0.05).

Aftertaste-B: Aftertaste-Bitterness; Aftertaste-A: Aftertaste-Astringency

Table 3 Taste analysis of whey protein drinks mixed with B-cyclodextrin by taste sensing system

Sample Bitterness Astringency Aftertaste-B Aftertaste-A
B-cyclodextrin 0.% 3.63 +0.0° 1.86 £0.0° 0.14 +0.0° 0.60 +0.0°

B-cyclodextrin 0.01% 3.47 +0.01° 1.63 +0.01° 0.04 +0.01¢ 0.59 +0.02%°
B-cyclodextrin 0.03% 3.38 + 0.0° 1.32 + 0.0° 0.08 + 0.0° 0.54 + 0.04°
B-cyclodextrin 0.05% 2.18 £ 0.01¢ -1.43 +0.01°¢ 0.05 +0.0° 0.38 + 0.02¢

Means within a column with different superscripts are significantly different (P<0.05).

Aftertaste-B: Aftertaste-Bitterness; Aftertaste-A: Aftertaste-Astringency
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Figure 1 Spider plot for taste of whey protein drinks

mixed with B-cyclodextrin
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waziadesAundlusiugnsi 3 Wuaisliaauniiy
aspartame agefieddyneadifisziunudesiulovas

95 (P<0.05) (Table 4)

w3esiudlUsfiugnsii 1 Wiudinna sucrose
AzuuuANYeulngTadugagn 6.18 liuand19ain
idosiungTUsiugnsi 3 wuansianumnu aspartame
fidnzuuunnuveulnsadewintu 5.82 eghedideddy

meadansysuaudeiufesas 95 (P>0.05) (Table 4)

o o

Fefuiniesrunglusiiugnsd 3 Aiuanslianu
W aspartame Ssansnsaldidumadenvguilaaiisn
auan lidasnisuslaathaianse eswinléfunns
gousuifisuvineiesundlusiugnsi 1 Adahaanse

3.5. nanadaugaIAImMln YIS B IRNLIE
sy

\3esiundlusAuiuiunalysiu 8.67 n¥u/100
fiadans Usianinledfu uasdndsnuianun 36.5 Ala
WARD3/100 fladans Aauandlu Table 5

3.6. MANYWAYEIBIYN SR UTNWIATEIANLIE
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0UN 4 + 2 DIFIEARALAADUAMAINN U TE AN

A )
Flan1973 Ideal ratio profile technique Imﬂé’ﬂﬂﬁ@u%mﬁ'
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YY) o o aada

AUAUAINT 0, 1, 2 way 3 egndldsdAyNIvaiANAY
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o
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Table 4 Means of 9-Hedonic scale scoring test on sensory characteristics of whey protein drinks mixed with

sucrose and sweeteners

Sample Color Odor Sweetness Overall
acceptability
Sucrose 6.10 £1.1 6.00 +0.9 6.14 £1.1° 6.18 £1.0°
Sucralose 6.10 +1.0 6.00 +0.9 5.20 +1.5° 5.14 +1.4°
Aspartame 6.08 £ 1.1 6.02 + 0.9 590 + 1.1° 582 +1.1°

Means within a column with different superscripts are significantly different (P<0.05)
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Table 5 Proximate analysis of whey protein drinks

Chemical Constituents Amount/Unit

Moisture 90.7 g/100 ¢
Protein 8.67 ¢/100 ¢
Fiber - g/100 ¢
Fat 0 g/100 ¢
Carbohydrate 0.45 g/100 ¢
Energy 36.5 Kcal/100 ml

Table 6 Sensory analysis of whey protein drinks with different storage times

Week Color Odor Sweetness Taste
0 0.98+ 0.012 0.97+0.012 0.97+0.012 0.96+0.012
1 0.97+0.02%° 0.96+0.032 0.96+0.032 0.95+0.032
2 0.96+0.02%° 0.94+0.022 0.95+0.032 0.94+0.032
3 0.94+0.03° 0.92+0.022 0.94+0.032 0.93+0.04°
a 0.92+0.05¢ 0.86+0.08° 0.91+0.05° 0.89+0.06°

Means within a column with different superscripts are significantly different (P<0.05).
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