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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) 72.241.8 71.8+41.5 72.4%0.7 72.4+1.6

3 -BMI: Body Mass Index

184

1 -Whey Protein Concentrate

2- Milk protein concentrate



VEvE 5 Y oy8 O ojled

C)lﬂl L;l"l‘& Gw‘gf}lﬁ&u

BMI (Kg/m?) 20.6+0.8

20.4+0.9

21.2+0.8 21.8+0.9

= obs e M) Sl oy bl sddr (e
S8 OV Slsie e Sl 4 oS S (L
rledins QL o o jai 3 8 el 51 (Lol —aL 5
sdas QLIS Vov 0,0l 9 (g0 e Dloh L35l &S 54
33 ) el s Gaw Dlewsr s OL 5N a8 5
S 005 45 (G5 4 35 DLl 0350 e slAEe SOl 63k

Lt o (6 e ol o dias DL
OS5, GLoles e 2l Osey] —0-Y-Y

vﬁbaﬁb‘)b‘)}g&l%ﬁxw‘)um%c&lﬁ6‘-&‘
j(;.)j})l.:.w..o—\' du—ﬂ)v.’.bjb)\mbjwj\

LSl (BBle les = V0 (335 - 0) ol 58
Y 50 O g0 b 5 (g3l eslal —N-Y-Y

Ao DBl i Sl (A Sl e ) g
B RSNt B S NS
b b e Sl i sl sl sk e
05 woslie Ao aw b b s e pl s 5 S LS
(iolsS o 5 0T I 56 e w31kl Slows 03 5o
OLL sl Ja g o L5051 g B s S 8L U g0 2
sl Jedl s a5 s ss ol Ol 5l R
3 S ol bl e 5 ke slalis
Crd Lo 53 V0 BV L geames o505 5 108 Olojles sl
s Aoy V0 5 VY0 ) slie pl sy el AU s e
23 el g Ol 4y b O 5 sl Sladisad Olge &

‘Mﬁ‘“)}&ﬁw)“wﬁ#ﬁ):)b

185

Srar ST obds ol Lgadl gy 45, —Y-Y-Y

'(VAS)
@L&iyuts&\;@ﬂ;)pm);ohdbo@mgsp
g0 Jgame Ad s OF GLedl Ol Cu b 53 53,
53 ooy Obe Olge & ol S5 Glanlsn Aoy b K
VAS ouas; gy a5 Ad el Lol & = Vo cele
b 5 Gebslam Y sl )l 51 L3 ol Lol (glezs!
S s 6,8l ey VE s (s A csl)els Sl
A5, g eSS a3l dsly oS eIl K sdianolis
35 53 S el [ (e e Vo bk I VAS g
Sl LSS 5l ol aseta sliate Sl b L
S ok pe S0l 3 A OF 53 555 ules! 0313 0L
L lanl 51 G ) alols (6 Se3ll b enls 5l 5 b

[ esls 5lael (Conly a5 o 5D Glis Cndse U
b S5l S O3 i) Da3l —£-Y-Y

ShEasi Y Sas 2 03 5 5au VE D s e OLL| &
Sde [Ve]edd ize Clidss b Al esls s oyl
YU oy o eSsn 5 el VB 0 538 van Ol
vK;AVASu;jmwié,,ﬂww\o\ﬂj@\@u
S S el i " sladlg il b pls 5 el
S Sl =l e e § S0 Ll S )"
o il s Gl S el o) Sl (o
(oo 503 aad) S il siad —ptend e S SS) S
e Mol = o Do) TUS (o0 (6 o (ol i

1 -Visual Analogue Scale



30 S 23S e AP g

OLKes 5 [old oyl

A 5 i Jaleeel skile 3L 5 Sl 1 & 5ad Sl
DY 3 (S o510 0T 0kl s 153 0

OS5 &S eslul —Y-a-Y-¥

Sheslizal b wges M4 skl 5 JAS 5w
o s e 56 e s LlE Sl e
g/ M&)ﬂ@z ol 3T SUgal ety 5 LB ST
ale ol S n M Solgns s O5a Olge
Dylas 3

Js Kis osle ‘5;3)".13‘ —-¥—4-Y-Y

O35 3 oy e 3 p S NLE ANV il bl

S5 e 3 e b O35 B S esls 13 0l s 0s S

[\i]"\i)j? Mbu&.;;- aJLA)L,\_Z.A d}ﬁ).e L}i_}‘b
Bl oS eIl —E-4-Y-Y

WAL skl gb

wlz-.a 44')».': f;\.. DL C; wfj::‘;’ 6&@))}1}

DL Jj?jﬁ ))SL.N )l.,\.bo 3

o 58l s M S 5 o de e sl 3 s S
& JS S Mae e s T 55858 5 SIS
S P A Jsbys (s xSl i,
b 53 smpe SIS IS Dol ke ) s S
Skl il e GT SIS 5 5800 1 ol S IS)
Ssb Uras b e 53 e Sl SIS K
55 5 el G ol Ol L s Sl
L3 g emlie 3L 51 ol SIS e b O ge

[0l 8 s 1 5,81 e OF ahws &S
PH & ,5e500 —0-4-Y-¥

Y OC s glos o Jais ) 4 &jﬁﬂ FA0A sl Gb

Iy e PH 55 S0 5w 00 ml LY. m|fi4.‘_}>'-l.:

186

CA.BL:}du:uﬂLw}lg;iL@J):jrbéviﬂchifQM

Ao iy O

uﬁﬁ-u} (“93 2 ‘r:.\.._'i u;..J ‘QJJS....!J -V-Y-¥

oL

I e 58 5 olS0a L a5 G g alb a5 58 5
Jawwl L (COM LV Brookfield Inc., USA) uliss
Wb TGN b, e o nS 5SCA18 ol
s Yo gl blpd s 6 ISl e e
Aeta gl mlo s pske Rash a3 oSt
Sl b 80 2 e 53 ol s 5 S
520k pald 5 el o eled A5 e, 586 LG
IRl e S eslinal b 5 Ol 056 5 AL Ja Jus o

s 4wl Origin 2021

o sl AT
L s bl e 2b5)l el gy SL3)1 8 5k
okl A ng Lgl.mu}u ‘(Lg\AhLO)&J}M u:’JJ )‘ oaleul
JJJ_}A.'Jli))\ﬁdﬂ.’e}bﬂ&ycwb‘ﬁ&bl}db‘)
(.51'3'5-" \ aﬁ)ﬁj@"g.):ﬁéb" 0 eﬁaﬁw;;gﬁ‘m

D] s e olis 1) s "0np

ol O 835 otbnnd s 50 a0 sa31 ¢ dinge O3V 5 3

(st bro 550 5 (510 g0 31 —4-Y-Y
IS b 6o Il YAy

S5 e 5055 3 2 5l TV 0 sl 4 a5 L
e Shl b dul S Jhoes b g3l )

BEEE] L rl}u‘ _},.i:jw“ b 9 nglﬂ:\.l:- o L c.k.;uﬁ-



VEvE 5 Y oy8 O ojled

Qlﬂl Lﬁ‘.lb Gw‘gf_y\&&bu

s 5 3 S Glas Slal) (80ke Ol e Laosls
g 3 4 b S s e Sl eslinad L Lol o
51 Y s SPSS 15sle 5 5l eslizal L /40 (sl ons
o3l (S5 ohnd Oge3l 5oy 8 o a3 Alie 51

L

Cou g @Lﬁ—\"

CJ\J 9 - d.’\'ljﬂ (S u‘“‘-*-’" WSS, -\-v

R=EE CJJL&M‘_;\AMJ:D.JM

303 Culg g e 2L Gl plae Sl B
LYLf)Jb-/\—-i'js.ijvSirj\(‘.ﬁﬁ)iéﬁﬁguﬁ;léﬂ
Ope3l 5 Y Jsdr 53 S @ 4z Lkimils jplm L))
Sl s DL 855 51 65V Aoss 35 VAS
) Do il 55 (G ol sl Col a5
OB p 854S o 3 (el 51 S 2l 6 e ol
Gl a5 5550 i Sl 31 3 5 e obsS 3 o O
Sl de oS s Jsd J;bf\vAw;J‘SASJ.}JA
N Yo Oas 5 Sy ash o3 &S b Oles
ool Sl iy 215 S s e S eali]
o 5 s o 3 5 Aies (o) SV pae 3 555
LS 5 5 bl gl 55 850 93 ool & 15 Al
Sl Gl s Ll G o O s Ll sl
S Il s sde Ll anel gladead gl s IS
‘l)amqgjnﬁg«,\jmeméw\laﬁm);(ﬁijks
Ledly il ol o 53 Do Vb 5 o s 1581 L
i ol &S Llesls Olis Sldllas & 5 3l e b @
ol s ST [YYLYY] el SediS e 558 4 e
ed & [Yosve] 5)ls 555 C»L;a 03 ol @L:j 340

B Nt R Y ke

187

348 g g 033 S8 (4B 80 BBlus) @ges 1 DlS
D 3 el 1 e PH s el esls ol

S LSJ.‘S‘j"m -\-4-Y-Y

&i)jijj”’ v\.:.w‘ )‘ oalaul L: ‘v\.;}\ DL Y’/\i J)‘J\JL:.\A‘ L;"'b
)‘°JW‘LJJ>:Q‘)JW}MJ}KQJ;‘:}JE’J‘?L’
JSUU el sl oM 035380 5 S0 31 S s
6; G)‘v\.}‘ ‘C\.\d 51 L: 581 )‘J\.&A 9 6)@\.,\;-
.[\V].,\.iajf

dbl.; sl J;,Zul 9 J;,Z-JS ‘5ﬁfaj|.\3| -V-4-Y-Y
gS)L: 44”11 v_eljfj:u); ULJ) )\ ebu;“\bg‘jjlw‘&u
sl i LS 5 s il ATVe 31kl s
w_}ﬁ).}g‘;yb};)@)‘abLM\de}ﬁsjb)‘

S Ol § S 05100 —A-a-Y-Y

Sl same I ldie AN 51kl 4 ax 5 L
Ol & a5 ey IS g ol 53 O okl 5
WSaas O e J=15 53 55 5 g.j Sl a8l
S5 N Cliel S e dSHLST by

I ‘\].,\i:Jf

95w sl O ge3 —4-4-Y-Y

S aeilS s Koo JS e (T80T syl 3
wte SIS sl oS S shdlal (L5l g 3
plonil edle 5,0 ol la3T 55 e 5 SIS 5 Mgl
(st 0 X EVE L5 ol g B es o oS LS

[Y']&L‘.«A‘ \'Yj Jbﬂ Lun.tlﬂ

6ol byl =V e-Y-Y



59250 S 255 e W F ) p

OLKes 5 [old oyl

S s Sl A L 508
Li.ﬁjjjrjjw.s\ Slodsy shig Il s s A S (GIP)
[]as Jos en e

Sl 5 laslas b OLL 5,1 e oole] Olje
3 o ol s s RB ey O 51 2 55 5 ey
0L wyed) ) Sles Nojled IS0 4 a5 L OT Jlas s
S5V 5 (538 s A3 ) 5 iy T s Ao
L8 Gy Sl i deosn Y 5 05318 s Aoy W L
0L ai5ad) ¥ slas 31 5VL oS 5 QLSS 0j0 5 b i )
bl g Gy o g p o Vg 5308 i 0 Ao s
ol el e s s ooyl e Vsl L ks
" ool Sl gie " s (Dsles ul el sesl
L OT Sl ol b e s Jorlpo 53 b s S sl

Dy paia abg e sl by 8 S s

3- Glucagon-like peptide-1

4- Glucose-dependent insulinotropic polypeptide
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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 41.124.3 40.9+3.7 41.2+3.8 43.814.5 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% 58.4+4.3 59.2+#3.9* 59.8+3.5°

How full do you feel?

Control 54.7£3.6 54.9+4.2 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 56.2+4.2 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 53.24£2.7% 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 66.4£3.1 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 50.42.5
Whey=Casein 52.43.2 52.5+3.4 52.812.4 50.812.6 51.2£2.8 51.7£3.12

Data are means+s.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).

bajsles ool 255 0L atlo ol o o (s ab
oo 4 ek Siigel Ol e Ol e o3
Sled 53 (@b e a5 s 5 (M) el (S ks
2345 05gd 5 am e (S OU S s Wl Ll
wl.w;-‘ L’ \ e)l.a.c.: )l.a.; Lﬂ\.k;-JA w‘ DL ol ;ﬂ.’{ﬁj )Lq.::
Ol s bl Sl ol sl slasl 4 a5 L 2 Slas
Voesled leg cdadls SV an sy ¥ Yl o

Yol &S 5,0 cows a1y 5Ll e b oy L

2- sandiness

190

> 9 Sb (K5d8 Sl e,y -Y-F
o gl pd b J geaes

;ﬁj\f)ﬁyTQﬁ)ﬁWﬂJ&A\{JWcugL&j)‘
JJDJSL;’Q)ijﬁ‘ﬁM)J\/O j\/\do L\ )‘J\i&bb
5 b S el e Sy olws b games a5 s
S 2l Sl OT a3 Gud RIB L sl Gl
Al S Ol 4 gl el e el Y s s 0T ol
(S s e w S S g Sl Ol w0 O
\i\u‘; Ll Jlas pulasl gla S5y ple o 4 oS

43 5Kz 5 S S oLl e 55 o0 b pe 5 10358 S

1- Creamy



VEvE 5 Y oy8 O ojled

Qlﬂl L;l"l‘& Gw‘gf}l&&u

Pyt b 3 S Sl Il ) a5 5 &S ome
Slce o 55 s g lasel 55 8 5o Ir ] aieols
Ol e (ST b Gl 4 53 5) ey Sp
J:,”\j,f\pus,ﬁu;;:‘vu w\)zém.s@owm%i
Sy s 4 S L o bl e e
ol 4 b o ol (P e Gl L 5L
ol e Il s e DL 45 Al o JalS
s 42555 S Sobe a5 558 0 S o A5
Loy ot a dho ol Saodlias S, Al o el
5 dphe oy Sopedl 5 IS J s lada
Slpns B S e KS boa ladus obsla sl

p-:*s e (oS Dy peo o | an S s

o G s BB Il IO ey 0
Sl S 0o 8 il gl L sy S Sl ke
o Loy /0 sl slad pal Lais 5 3105 OLiS (U geames
S ol L s gladigal 3| Sde g 5 BB b &
3 2 S gl ol calhe S5 sbeedls g b
ol g LS edalle 05 o b o 5 odnl S
odd oslital GO d 55 65 o A3 ¥ s p e
53 o ) a3 S el s 4 5 5
dosn Vol e sl Ao Sl eslinad > eyl
i o e 03 3 iy o2 S Lol en o

Sl dal gt ol e a4 |y

191

3L OF 6 5 S5 s s desd Vo
A 2050 Rl 02 et b 7 Dres 5 B
OLSan s K5 o 5 0 ploil Gadioss 2 4 55 Lol 0335
SgiSany S o o ol plsn 0o M
oSS S5 5 el 3 b e b osbods
Sortt 3 g S3belr Bl ol s S e
A2l s 2 b 53 00 8 e Bl Sl pax
C3L e el aS SMde Sl oozl L Sl 3
332 2 e SRS S Gl el dewy oeal o sllas
[WVlcal sas 518 V0 e ,ud Aoy 5 gl
5 s S [TA] S 5 53,8 ko 5 i
e o2l Il el Ao ) s B gl 0055
oS Cely J.p)zvcla.dbjx.iﬁozjjélj,\.augq,.@
558y gl el e SWised e Sl S
s hdsu o Ol o ) gl 5 b S (g el
S o Rl K Ol gl S 25 e s
A b S s pladlin S5 S 1S5 s SUly
Ladls ol das oo (WSS 1, (S S sladils 5 Lls Jelas
5 Olo (Bl a3 5 e s 3 |y Ol o3k M
Ll odias 35 Olge a0 oy gl [YAJ S o sbwl 0 S
S A e JSs 1 S okl o gladln S LSS
Jsams 3l 55 lasls Sl 05,50 555 4 st
Ao 33 ) (ol dgmms 3 255, Y IS s 5l e
sl oS 0313 QLIS oy S Rl 58l il g el b

U'i\ d..’ ch..w‘ &:S.w)&ﬁ)b}w JL«.N )L“é) olas QLZ.; )‘Jj;..; U”‘



g5 S 58S e M F s OLer 5 2LE s

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° 47.122 0 0.638452 0.18427 0.628232 0.18502

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
S terms of r 0)
lactic
acid)
Golde 71% 28.8% 98% 1.32% 6.7 0.17 6.67 25% 3% 90
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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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