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1. Milk protein concentrate (MPC)
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1. Least Significant Difference (LSD)
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Table 2. Amino acid contents (umol / L) in different treatments in 30th day of ripening

Ve Al Y ols wal
(Treatment) (Control) (Treatment 2) (Amino acid)
(ASP) sl S5l
65.832 51.475 72.586 T :
Aspartic acid (Asp)
Glu | Sals IS
63.712 75.004 53.760 (GlU) ol 015
Glutamic acid (Glu)
(Asn) 5k
73.484 152.308 60.510 s
Asparagine(Asn)
Ser) -
60.420 89.151 95.522 ( ) ) o
Serine (Ser)
GIn) .G 8- JI
19.415 96.482 62.199 (GIN) metisls=J
L—glutamine (GlIn)
(His) s
48.951 25.794 33.190 “
Histidine (His)
Gly) S
27.867 50.041 98.111 (GY) o
Glycine (Gly)
Thr) -is 5
40.790 68.713 50.963 (Th) 53

Threonine (Thr)

1. Non-starter lactic acid bacteria (NSLAB)
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55.081 32.119 54.991 (Ci0) ol e
Citrulline (Cit)

140. 818 142718 144,504 (Arg) 50|
Arginine (Arg)

o]

863.458 543.942 523.423 (Al) -

Alanine (Ala)

140.025 204.720 160.809 (TYD) o558

Tyrosine (Tyr)
(ABA) &l S, 5 50 sl

5710 9.072 6.431 Amino-Butyric Acid
(ABA)
16.741 68.860 36.279 (Trp) ok s 5
Tryptophan (Trp)
3.659 16.342 9.939 ('\_/let?;ef;»
Methionine (Met)
105.966 368.477 148.368 (\_/al);éb
Valine (Val)
175.631 539.639 230.043 (Phe) =31 s
Phenylalanine (Phe)
24,148 77.936 54.850 (11€) e 5
Isoleucine (lle)
245.817 624.876 398.682 (L§U) )
Leucine (Leu)
(Orn) s 5!
99.914 155.373 134.105 O
Ornithine (Orn)
209.067 178.688 142,505 (LyS)
Lysine (Lys)
2487.506 3572.820 2572.770 F e
Total

Asp = aspartic acid, Glu = glutamic acid, Asn = asparagine, Ser = serine, GIn = L — glutamine, His
histidine, Gly = glycine, Thr = threonine, Cit = Citrulline, Arg = arginine, Ala = alanine, Tyr
tyrosine, ABA = Amino-Butyric Acid, Trp = tryptophan, Met =methionine, Val = valine, Phe
phenylalanine, lle = isoleucine, Leu = leucine, Orn = ornithine, Lys = lysine
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Figure 1. Free amino acids profile (MicroMol /L) in different treatments at day 30 of ripening.
Treatment containing MPC and WPC (A), control sample (B) and treatment containing MPC (C)
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Table 3. Interaction effect of treatment and time on cheeses texture (LSD method)

il e ks oles e
(average hardness of texture) (Time) (Treatment)
0.151° 1 ol L5 Sy O s 0 5 (S s S5 Jlas
(Treatment containing MPC and WPC)
0.198? 30 old Ll oy O s 5 St oelisp sl ke
(Treatment containing MPC and WPC)
0.073° 60 old Lli oy OF s 5 St oelis e sl e
(Treatment containing MPC and WPC)
0.152° 1 .
Control
0.171% 30 .
Control
0.132° 60 L
(ontro
ol BB e 1 ol bl (5l Sy 5 (sl les (Treatment containing
(Unrecognizable) MPC)
0.079% 30 ol BliS (6 0k g S5l sled
(Treatment containing MPC)
0.099° 60 ol BliS (6 0k g S5l sled

(Treatment containing MPC)

s e 0L 1570 et o 53 LSl ls ime o5l B-€

a-e: Shows significant difference of the mean values (p<0.05).
LSD: Least Significant Difference =0.0147
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0.2 - Treatment containing MPC
2 0.15 -
1
—_ ©
Z
— &£ 0.1 - \§
0.05 -
0
1 30 60
G ol
time (day)

Oy b Alizee slajlad 53 Sl i O s —Y IS
(Sl 0 0313 DL S plite Hlag dun 5:Kls &) ooty o)

Figure 2. Changes in the texture of different treatments during ripening
(Results are shown as the mean of three different treatments)
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Table 4. Interaction effect of treatment and time on the sensory properties of different cheese samples

e s .
o)‘s L;ilij)' C,.eL: “ . _/Ja& Oy UL“) )Lw;
(Overall (Texture) )M- (Aroma) (Time of (Treatment)
acceptability) (Lack of bitter ripening)
and salty taste)
3Gt oS sl Jles
43 4.33° 4.16° 333 30 ol Ll iy Of 8
Treatment containing MPC
and WPC
5 Sas 0 S sl
413 3.83° 3.66° 3.33% 60 ol Ll iy Of 8
(Treatment containing MPC
and WPC)
dals
3.71° 4.16° 3.66" 3.33% 30
control
385° 383 283 366° 60 el
control
Ll (s 550 sl Lles
3 2.17° 333" 3 30 - Treatment containing
MPC
Llss (s 55 sl Lles
3.26° 3.16° 2.83° 3.83° 60 - Treatment containing
MPC
0.1579 0.623 0.4709 0.5265 LSD

s e 0L 1570 et o 53 LSl ls ime 25l B-€
a-e: Shows significant difference of the mean values (p<0.05).
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Figure 3. Sensory evaluation of the different treatments during ripening
(Results are shown as the mean of three different treatments)
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Figure 4. Overall acceptability evaluation of different treatments during ripening
(Results are shown as the mean of three different treatments)
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Abstract

Background and objectives: Cheese is a dairy product that has a special position
in the diet of many nations due to its high nutritional value. Production of cheese
(with reasonable properties) with simpler process results in increased production
yield and reduced production cost. The aim of this work was to produce whey less
feta cheese with acceptable textural and sensory properties but comparable with
ultrafiltration feta cheese by adding whey protein (WPC) and milk protein
concentrate (MPC), without ultrafiltration processing.

Materials and methods: In this study, produced wheyless cheese (a kind of feta
cheese) was considered as a substitution for UF cheese. In this method, by mixing
whey protein concentrate or milk protein concentrate in cream, a retentate similar
to that which is used in UF cheese, was obtained. Then, the process was followed
similar to that of UF cheese production. Two experimental samples with different
whey protein / casein ratio were produced: treatment 1 was produced by mixing
whey protein concentrate and milk protein concentrate (whey protein to casein
ratio of 30: 70) and treatment 2 was produced by mixing milk protein concentrate
(with the whey protein to casein ratio of 20:80). Then, free amino acid profile at
30™ day of ripening, textural properties at 1", 30" and 60™ days of ripening and
sensory property at days 30 and 60 of ripening were evaluated in the produced
cheeses.
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Results: The concentration of free amino acids in the control cheese was
significantly more than treatment 1 (containing MPC and WPC) and treatment 2
(containing MPC). Results of statistical analysis showed that the interaction effect
of treatment and storage had significant effects on textural and sensory properties
(P<0.05). Considering texture and sensory properties, treatment containing MPC
and WPC was acceptable and competitive with control cheese.

Conclusion: Based on these results, total free amino acids concentration
(micromoles per liter) in the control cheese, was significantly higher than treatment
containing MPC and WPC and treatment containing MPC, because of the high
proteinase activity. Considering texture, up to 30" day of ripening, treatment
containing MPC and WPC had the highest hardness, but the control cheese had the
highest hardness at the end of storage period (day 60). Regarding sensory
properties, treatment 1 had the highest level and treatment 2 containing MPC had
the lowest level of overall acceptability at 30" and 60" days of ripening. In overall,
according to textural and sensory results and low cost of production, treatment
containing MPC and WPC can be selected as suitable replacement with
ultrafiltration cheese.

Keywords: Whey less feta cheese, UF, Milk protein concentrate, Whey protein
concentrate, Free amino acid.
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