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4 -Whey Protein

5 -Caseinate Protein
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1 -Inulin Fiber
2 -Stevia

3 -Curcuminoid
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Tablel. Subject characteristics at baseline

Control Whey>Casein Casein>Whey Casein=Whey
Gender 9/2 8/3 10/1 9/2
(Male/Femail)
Age 38%1.5 37.242.1 37.5£2.0 38.1£1.7
Weight (Kg) 72.2+41.8 71.8+1.5 72.4%0.7 72.4+1.6

3 -BMI: Body Mass Index
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1 -Whey Protein Concentrate

2- Milk protein concentrate


http://dx.doi.org/10.22034/FSCT.22.161.182
https://fsct.modares.ac.ir/article-7-77838-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-02 ]

[ DOI: 10.22034/FSCT.22.161.182 ]

VEvE 5 YT 0y8 O ol

Qlﬂl L;l"l‘& Gw‘gf}l&&u

BMI (Kg/m?) 20.6+0.8

20.4+0.9

21.2+0.8 21.8+0.9
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3- Glucagon-like peptide-1

4- Glucose-dependent insulinotropic polypeptide
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1- energy expenditure (EE)

2- Incretin
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Table2. Sensations of appetite measured by the Visual Analogue Scales before lunch and dinner in days 0,7,14.

Groups Before Lunch Before Dinner
Day0 Day7 Day 14 Day0 Day7 Day14
How hungry do you feel?

Control 48.9+2.5 49.1+£2.8 49.7+3.1¢ 57.5¢3.2 58.1+3.1¢ 58.3+£3.17
Whey>Casein 40.4+3.8 40.2+3.9 39.9+3.1% 45422 45.843.2 44.8+2.8°
Whey<Casein 41.5+4.1 41.3+£3.9 41.84.2 41.7x4.4 41.7¢4.1 41.8£4.0
Whey=Casein 41.1%4.3 40.9+3.7 41.2+3.8 43.844.5 42.9+4.3% 43.6+£3.9

How satisfied do you feel?

Control 54.7£3.3 54.414.5 55.2+4.8* 50.2+4.5 50.5%4.1 49.7£3.9°
Whey>Casein 59.2+4.1 58.5£4.0* 57.9+4.5° 52.243.8 52.7%3.5% 53.1+2.9°
Whey<Casein 58.1£2.6 57.7£2.6 56.8+4.2% 59.6x2.4 60.7£3.7% 60.9+3.4°
Whey=Casein 58.3£3.1 58.5£3.6 57.8+3.2% 58.4x4.3 59.2+#3.9* 59.8+3.5°

How full do you feel?

Control 54.7£3.6 54.914.2 55.0+4.1 51.6%2.5 52.1£2.1* 52.4+2.4*
Whey>Casein 57.1£3.6 56.41£3.5% 56.1+3.3% 54.7£3.1 54.9£3.2 55.2+3.8*
Whey<Casein 56.214.2 55.843.7 55.9+3.9 58.9+3.4 58.7£2.7 59.5+3.12
Whey=Casein 53.7£2.5 53.242.7% 53.843.2 54.1£2.3 54.5£2.3 54.1x2.4

How strong is your desire to eat?

Control 60.212.7 59.842.9 60.5+2.6 66.43.1 62.5+3.4° 65.8£3.1°
Whey>Casein 52.4+3.4 52.843.4 51.8£3.7* 53.843.5 54.7£3.4° 54.5+2.8*
Whey<Casein 52.2+2.4 52.7£2.5% 52.4+2.9 50.0+2.8 49.843.4 50.4£2.5
Whey=Casein 52.43.2 52.5+3.4 52.812.4 50.812.6 51.2£2.8 51.7£3.12

[ Downloaded from fsct.modares.ac.ir on 2025-08-02 ]
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Data are meansts.e.m. (control n=11; Whey>Casein n=11; Whey<Casein n=11; Whey=Casein n=11) of various questions of the absolute values (mm) from the
VAS (Visual Analogue Scale) at day 0, day7 and day14. Statistical significance between groups is indicated by different letters, with comparisons made from day0
at P < 0.05. Data were analyzed using the general linear model and difference was assessed by the Tukey’s test.
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Figure 1. Sensory Analysis by Hedonic evaluation Method. Different lowercase letters in each title “Taste” and “Texture”
indicate a significant difference between the data (p< 0/01).
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Table3. Viscosity, Yield stress, Consistency Coefficient, Flow Behavior Index, Final sensory analysis

Herschel-Bulkley Allometric
Samples Inulin Average Sensory Viscosity (45/s  Yield stress ~ Flow Behavior  Consistency Flow Behavior  Consistency
Percentage Analysis score Shear velocity) (Pa) Index Coefficient Index Coefficient
Control 0 3.5£0.7¢ 40.23¢ 0 0.60253° 0.17645 0.60423° 0.17668
Samplel 1 4.25+0.5° 43.75° 0 0.62449% 0.18174 0.62286° 0.17995
Sample2 1.25 3.77+0.8° 45.91% 0 0.63228° 0.18256 0.62562° 0.18214
Sample3 1.5 3.5+0.8° 47.12° 0 0.638452 0.18427 0.628232 0.18502
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Different lowercase letters in each column indicate a significant difference between the data (P<0.01)
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Figure2. Shear stress diagram in terms of shear rate in treatment with 1%
of fiber (pseudoplastic fluid)
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Table4. Physicochemical Characteristics of Golden Milk

Factor Saturated  Unsaturate cholestero Other pH  acidity  Total Fat  Calorie
S fatty acid  d fatty acid 1 Sterol (in Suga Brix (Kcal/10
] terms of r 0)
lactic
acid)
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Golden Milk is a low-calorie product with reduced sugar, high protein
content, and contains inulin fiber, curcumin, WPC and MPC proteins,
carrageenan gum, black pepper, sugar, and stevia as a sweetener, flavored
with honey and cinnamon. It's suitable for everyone, especially athletes, and
is considered a functional food product. We examined three treatments with
varying protein percentages (5% whey and 1% caseinate, 5% caseinate and
1% whey, 3% caseinate and 3% whey, and a control). Following experiments
and satiety evaluations using the VAS method, the treatment with 5%
caseinate and 1% whey was chosen for further stages due to caseinate
protein's longer satiety effect and better sensory evaluation for mouthfeel and
texture. We then explored rheological properties; viscosity, yield stress,
consistency coefficient, and flow index, alongside overall acceptance for
three treatments with different inulin fiber amounts (1, 1.25, and 1.5 grams
per kilogram). The sample viscosities were 43.75, 4591, and 47.12
centipoise, while the control was 40.23 centipoise. Flavored milks typically
average around 15 centipoise due to lower protein and fiber absence.
Consistency coefficient and flow index increased with fiber content. In taste
tests, the sample with 1 gram of inulin fiber scored highest in sensory
evaluation (4.25+0.5) compared to 1.25 and 1.5 grams of fiber (3.77+0.8 and
3.5+0.8, respectively). Upon achieving an optimal formulation, the product’s
physicochemical properties; protein, caloric value, and sugar content were
measured at 7%, 90 kilocalories, and 6%, respectively.
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