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Introduction

In recent years, consumer interest in traditional and natural dairy products has increased due to their perceived
health benefits, cultural value, and unique sensory properties. Among traditional Iranian dairy products, sarshir is
widely consumed and valued for its rich taste and high energy content. Sarshir is a traditional Iranian high-fat dairy
product obtained through heat-induced creaming of milk. However, its industrial production faces several
challenges, including long processing time, low vyield, high susceptibility to lipid oxidation, and variability in
texture and quality. Milk protein concentrate (MPC), rich in casein and whey proteins, is widely used in the dairy
industry due to its functional properties such as emulsification, gelation, and texture enhancement. Therefore, the
incorporation of MPC into sarshir formulations may improve structural stability, enhance sensory properties, and
potentially enable partial fat reduction. Accordingly, this study aimed to evaluate the effects of different cream fat
levels (50%, 60%, and 70%) and MPC concentrations (0%, 1%, and 2%) on the physicochemical, textural, sensory,
yield, and shelf life of Sarshir, and to determine and introduce an optimal formulation for industrial production.

Materials and Methods

Raw milk was obtained from Sepidan Shir Company (Mashhad, Iran), and milk protein concentrate (MPC-80)
was supplied by Pegah Isfahan Company (Isfahan, Iran). Sarshir samples were prepared by standardizing milk fat
content to 50, 60, and 70% (w/w) using cream, along with MPC addition at 0, 1, and 2% (w/w). Raw milk was
heated to 40-45 °C and centrifuged (7000 rpm) to obtain cream fractions, which were recombined with skim milk
based on mass balance calculations. MPC was hydrated at 40 °C for 20 min under stirring. The mixtures were then
heated to 90 °C and incubated at 43 °C for 3 h, followed by cooling at 5-6 °C for 24-48 h to form the sarshir layer.
The sarshir layer was separated and analyzed for different properties. Shelf life was evaluated at 4-5 °C every 2
days based on sensory acceptability.

Results and Discussion

The highest dry matter and fat contents were observed in the samples containing 70% fat and 2% protein (68.03
g/g and 72.50%, respectively), whereas the lowest values were recorded in the control treatment (50% fat and 0%
protein). The increase in MPC significantly affected the physicochemical properties, particularly pH and acidity
(p<0.05), with higher pH and lower acidity observed in formulations with higher fat and protein levels. The highest
protein content (5.44%) was also recorded in samples containing 50% fat and 2% protein. Texture profile analysis
indicated that increasing fat content from 50% to 70% significantly reduced hardness (61.00 to 21.00 g),
consistency (5.00to 1.75 g-s), and adhesiveness (25.50 to 9.50 g-s). In contrast, MPC addition generally increased
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textural parameters, suggesting a strengthening effect of milk proteins on the gel structure, while fat had a softening
effect on product consistency. Accordingly, the lowest textural values were observed in the 70% fat and 2% protein
treatment, whereas the highest hardness was associated with the control sample. Production yield was significantly
influenced by formulation (p< 0.05), reaching a maximum in the 70% fat and 2% protein treatment (approximately
58%) and a minimum in the control sample (approximately 30%). However, storage time showed an inverse trend,
decreasing with increasing fat and MPC levels, with the shortest storage time (7 days) observed in the 70% fat and
2% protein sample and the longest (16 days) in the control. Sensory evaluation revealed that although high-
fat/high-protein samples showed improved creaminess and mouthfeel, the formulation containing 50% fat and 2%
protein received the highest overall sensory scores, particularly for flavor intensity, dairy flavor, and creamy mouth
feel aftertaste.

Conclusion
The results indicated that the addition of milk protein concentrate (MPC) significantly influenced the
physicochemical, textural, and sensory properties of sarshir. Increasing both fat and MPC concentrations improved
total solids, fat content, production yield, and textural attributes; however, such increasing trend was associated
with a reduction in shelf life. The sample containing 50% fat and 2% MPC demonstrated the highest sensory
acceptability. Overall, this formulation achieved an optimal balance between quality and stability, and is therefore
recommended for industrial production.
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Table 3- Physicochemical properties of Sarshir in the presence of different cream fat levels and milk protein concentrate

(MPC)
. s b il
e o 08l Parameters
Cream fat MPC - .
(%) (%) S5 wel> o3l 3 g« A o9
Total solids (9/9) Fat (%) pH Acidity Protein (%)
0 0.00+64.62 0.00+49.80  0.00+6.78  0.00%+9.90  0.00°+4.99
50 1 0.04+65.04 0.14%451.10 0.01+6.77 0.01%+9.79  0.04+5.07
2 0.00+65.58 0.07%452.05 0.01+6.75 0.00%%+9.75  0.00%5.44
0 0.00+£66.04 0.07°+59.65 0.00+6.84 0.00%¢+9.70  0.00¢+3.02
60 1 0.01466.41 0.21°460.45 0.01+6.82 0.02°+0.64  0.1193.26
2 0.02+66.97 0.00%+61.20 0.01+6.80  0.01°%:9.49  0.11%+3.55
0 0.00+67.08 0.14%:69.80 0.00+6.96  0.00%9.45  0.00%2.57
70 1 0.01+67.47 0.21%+71.15 0.14+6.92  0.02°+9.34  0.03°+2.65
2 0.02+68.03 0.00%:72.50 0.03+6.88  0.07°+9.30  0.03%+2.81

(P> +1+0) 5,85 SosSo b (sl ime sled M laSs By b slauSibio ol 18G9 (sl slne Byl £ Kike &0ty ol
All data are expressed as mean * standard deviation of two determinations. Values followed by the same letters show no significant
differences (Tukey test, P > 0.05).

S5 e (g0 055LaS )3 39290 (15515 Sl 0 (1998
Srcim Bl 4 (gadgued slady dbul g dman 4SS
W ¢l (Girard, Turgeon, & Gauthier, 2002) xS’ o SoS
(Fu, He, Zeng, Qin, & Chen, 2020) .J,\Sen 5 58 slaadl L
Oilidl a8 sy el (Sajedi et al., 2014) ), San 5 si5bo
OS5 gy pdaw I8l L1y ead aolen dold bl e
oM oShiie g lgr lols zolaw p oSy ol 038
FSE 4 e lign gshe p o2 sl (on)N
Allen, ) S o Hlnk 5 Ciw 1y Hldlo a5 20 0 Hlul (glasiis

(Murray, & Dickinson, 2008

B slaSiag
2 o 5 oSen M ol & oh gl cdl sl
S0 o 53 pl3B g Sty s Jals 380 (sl ey
Wges g o 0blic ¥ Jodo 3 a5 jab slan (p<0.05) )l
(p)S V¥10+) 3w (i (SB) Bgn AY=(o 70+ 5>
ol ) (4l 53 p)S FIA) (Saiswa g (458 3 p)5 TV 0) plod
oS (ST) oulign Jormar T+ sl iges &S Jb p s
S g (4655 )5 VYD) plgd p)S YV ¢ r) (B pdlia
b eonBgn ol e Rl bty 1) (4l )3 p )5 A/0¢)
Dickinson, ) sad o Juols yidw plgd 5 (St b (s 5o
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Table 4- Textural charactristics of Sarshir in the presence of different cream fat levels and milk protein concentrate (MPC)

@ B 5ol
o
Crean‘f)f:\t o g9 0 yiilS : Parameters -
(%) MPC o Plgd P Sy
(%) Hardness (g) Consistency (g.s) Adhesiveness (g.s)
0 61.00+£1.52 5.00+0.42 25.50+2.12bc
50 1 63.00+0.00 5.50+0.28 27.00+0.0012b
2 73.50+1.41 6.90+0.70 31.00+1.418
0 45,50+0.71 3.85+0.21 19.00+1.41¢%
60 1 52.50+0.71 4.20+0.14 20.50+0.71¢
2 59.50+1.12 5.15+0.21 24.50+0.71b°
70 0 21.00+£1.41 1.75+0.63 9.50+2.12f
1 30.00£2.21 2.50+0.28 17.50+0.71¢
2 43.0040.00 3.65+0.07 19.50+0.11¢%

(P> 1+0) )5 5038 b (s sime (bl M LSy Ggp b (olayuSilen -l 51,55 95 (sl sline Bl o0l £ Silie &0y 2l
All data are expressed as mean + standard deviation of three determinations. Values followed by the same letters show no significant
differences (Tukey test, P > 0.05).
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Fig. 1- Yield percentage of Sarshir in the presence of different cream fat levels and milk protein concentrate (MPC)
(a-i, means followed by the different are significantly different (Tukey test, P < 0.05))
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Fig. 2. Storage time of Sarshir in the presence of different cream fat levels (50, 60 and 70%) and milk protein concentrate

(MPC) (0, 1 and 2%)
(a-c, means followed by the different are significantly different (Tukey test, P < 0.05))
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Table 5- Nine-point hedonic rating of Sarshir in the presence of different cream fat (F) levels and milk protein concentrate

(MPC)
Sl 4 Sigad fwly (g,
solyb Como g Nine-point hedonic rating
Parameter Charactritic Js! 090 oo ol ey i PEETY (i PR
First Second Third Fourth Fifth Sixth Seventh Eighth Ninth
o . oL . S3 S2 S1 S6 S5 S4 S9 S8 S7
Taste intensity
W"Jo X3S LE"J f""‘lo
Taste and = S3 S1 S2 S6 S5 S4 S7 S9 S8
flavor Dairy flavour
st ool S3 S2 S1 S6 S5 S4 S7 S9 S8
Creamy flavor
clalé g plod
Viscosity and S3 S2 S1 S6 S5 S4 S9 S8 S7
consistency
Mouthfeel Iy S3 S S2 S6 S5 S4 S9 S8 S7
Smoothness and softness
ks
st S3 S2 s1 S6 S5 sS4 S9 S8 s7
Creaminess
o> o 3 %2 st 6 S5 S4 s9 8 s7
b Mouth coating
ks
Aftertaste sl pabiry s3 s1 S2 6 s4 S5 s9 s8 s7

Creamy aftertaste

&2 5.7, :S6 ‘O,_:JMX\—&)% £.7.:S5 ‘Oﬁjjﬁ)iz'_@)? 5.7.:S4 ‘o,;.‘:mZY—@ﬁ 87 :S3 sdﬁ5)¢Z\—&)% a7 :S2 gy Z'—L;j)% YA (MLu) S1

uﬁJ})JZY—uJP V~Z :S9 ‘L)“:J5)"Z\_u’)> V~Z :S8 ‘u‘*‘“?)‘lz'_u’P V’Z S7 su.oj)})—'vz
S1 (control): 50%F-0%MPC, S2: 50%F-1%MPC, S3: 50%F-2%MPC, S4: 60%F-0%MPC, S5: 60%F-1%MPC, S6: 60%F-2%MPC,
S7: 70%F-0%MPC, S8: 70%F-1%MPC, S9: 70%F-2%MPC
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