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Table 1. Milk Characteristics used in cheese production

Characteristics of Milk Lactic Acid ) pH Fat (%) Density Non Fat
Acidity % Solids(NFS)
Amounts (Mean+STD) 14.4%0.0 6.73£0.01 | 3.325+0.09 | 1.03+0.0 8.25+0.04
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Table 2. Treatments used in this study

Treatments Strains Used
T1 Commercial starter +Lb. plantarum & Lb. helveticus
T2 Commercial starter +Enterococcus faecium & Lb. helveticus
T3 | Commercial starter +Streptococcus thermophilus & Lactococcus lactis & Lb.
delbrueckii
T4 Commercial starter + Lb. plantarum & Enterococcus faecium
T5(Control) Commercial starter (Lactococcus lactis ssp & Lactococcus lactis ssp lactis

cremoris)
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Figure 1. Effects of different treatments on pH of Feta cheese (a). Treatment 1(T1): Lb.plantarum & Lb.helveticus,
Treatment 2(T2):Ent.faecium & Lb.helveticus; Treatment 3(T3):Lb.delbrueckii & Str.thermophilus, Treatment
4(T4): Lb.plantarum & Ent.faecium, Treatment 5(T5): Control. Effects of ripening period on pH of Feta cheese
(b). Effect of interaction of treatments and ripening period on pH of Feta cheese (c).
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Figure 2. Effects of different treatments on acidity of Feta cheese (a). Treatment 1(T1): Lb.plantarum &
Lb.helveticus, Treatment 2(T2):Ent.faecium & Lb.helveticus; Treatment 3(T3):Lb.delbrueckii & Str.thermophilus,
Treatment 4(T4): Lb.plantarum & Ent.faecium, Treatment 5(T5): Control. Effects of ripening period on acidity
of Feta cheese (b). Effect of interaction of treatments and ripening period on acidity of Feta cheese (c).
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Figure 3. Effects of different treatments on % Fat of Feta cheese (a). Treatment 1(T1): Lb.plantarum &
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Figure 4. Effects of different treatments on % Dry Matter of Feta cheese (a). Treatment 1(T1): Lb.plantarum &
Lb.helveticus, Treatment 2(T2):Ent.faecium & Lb.helveticus; Treatment 3(T3):Lb.delbrueckii &
Str.thermophilus, Treatment 4(T4): Lb.plantarum & Ent.faecium, Treatment 5(T5): Control. Effects of ripening
period on % Dry Matter of Feta cheese (b). Effect of interaction of treatments and ripening period on % Dry

Matter of Feta cheese (c).
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Figure 5. Effects of different treatments on % Total Nitrogen of Feta cheese (a). Treatment 1(T1): Lb.plantarum
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Treatment 2(T2):Ent.faecium & Lb.helveticus;

Treatment 3(T3):Lb.delbrueckii &

Str.thermophilus, Treatment 4(T4): Lb.plantarum & Ent.faecium, Treatment 5(T5): Control. Effects of ripening
period on % Total Nitrogen of Feta cheese (b). Effect of interaction of treatments and ripening period on % Total

Nitrogen of Feta cheese(c).

b)@ﬁj)ﬂw‘ﬁ)#ﬁ}bd&)wﬁ;u
)‘;5 (Y’)LQ-.\; )}) Y/VNU (\ )Lq.; ))) Yl/-\\b)j-x?r.ﬂ L
-1 Ji.i:); Sl Ol Ol 31 .(b-1 —Jﬁ.&) Sl
S Ol (K Oley il 3l L aS el jasiie ca
S Ol bl (bl glaanl.ls o luy il 5l
<C_.\)J§‘;)>L§)“L€<&°J‘ﬁ>?ﬂ;ﬁ¢»6u)uﬁj
Jw)_}))b(Tl)\ )L«:J&AJQ‘J:.A &L.w‘ ol cb‘.} QL:A.*
sl 5l zin (P<0.01) gl jxs 655 & SIS
Oljr cp S 5 (p i 5 Loless e 5350 (o 2 305
b K00 ¥l 5 ) e 4 by o5 4 K
e 4 b oo S Olos o s (51065 2110 555 53
6)|bdmum|MquN}uJWﬁLﬂwu_9)y\

i sdalie

0 20

40 60
Time (Days)

Salt %

306

Ol (165 O3 SRl b 3 80 S5 68 «,800es
S Folime K, dald aises 5 baoled oled (255
3t e a3 (€=t JS2). sl 0L 5
b S Ol &S Wn S 21 (YAYY) Oles
oeals iy 55, 6ol S mle am b les 53 Odewy o0
CIYYTk e Rl Oy 0503 skl B 0T 51 g
U K e O 053 sl 53 i 4yl tals
edalin Ll S e L dil 5ds5, sl iSTs Sl
S 0% Adle S esle Ll s 4 Yol ead
oy slass ccilisn Slasled amlis 3 (SIS i
522 s by s, Ol op 268 sl Slas 5 o 2
3G s Ol poler Dled a0 555 5 =
s e Ol ol S e e ol Lol L
s 0l Yoz g sb 0 ol o5 (€ =t K235
S50 bl plu 4 Cod Dl (pl S O Gl
AL S o5 b s

Kol deo 2

il ol Sl A a8 sls 0L (bl s il
bdd s e (Sl daoys s Olo i s (s il (KaS
Aos i 0l s sl e Kl s (P<0.01)

Q:J&Ndﬂmwi»pwﬁaMbwjbw&m

3.9 -
3.7 1 AB b
3.5 1 T
3.3 1
3.1 A1 C
2.9 A
2.7 A
2.5 4 T T T T
1 2 3 4 5

Treatments



VErE 65 TY 0,50 NIV o lad

C)|)’o'| g;l"lb @W}f}l&dﬂ»

T1 T2 T3 T4 T5
45 -
A ABC
4 - AB
ABC ABED.| ABCOB ABC
BCDEF ABCD
3.5 -
® CBEF
s DEF, ERG - DEFG kg £
& 3 . FG FG
2.5 -
2 T T T T T T T T T T T T T T T T T T T T T T T 1
0 153060 0 153060 0 153060 0 153060 0 15 30 60
Time (Days)

Figure 6. Effects of different treatments on % Salt of Feta cheese (a). Treatment 1(T1): Lb.plantarum &

Lb.helveticus, Treatment

2(T2):Ent.faecium & Lb.helveticus;

Treatment 3(T3):Lb.delbrueckii &

Str.thermophilus, Treatment 4(T4): Lb.plantarum & Ent.faecium, Treatment 5(T5): Control. Effects of ripening
period on % Salt of Feta cheese (b). Effect of interaction of treatments and ripening period on % Salt of Feta

cheese (¢).
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Figure 7. Effects of different treatments on % Soluble N to Total N of Feta cheese (a). Treatment 1(T1):
Lb.plantarum & Lb.helveticus, Treatment 2(T2):Ent.faecium & Lb.helveticus; Treatment 3(T3):Lb.delbrueckii &
Str.thermophilus, Treatment 4(T4): Lb.plantarum & Ent.faeccium, Treatment 5(T5): Control. Effects of ripening
period on % Soluble N to Total N of Feta cheese (b). Effect of interaction of treatments and ripening period on %
Soluble N to Total N of Feta cheese (c).
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Figure 8. Effects of different treatments on Lypolysis of Feta cheese (a). Treatment 1(T1): Lb.plantarum &
Lb.helveticus, Treatment 2(T2):Ent.faccium & Lb.helveticus; Treatment 3(T3):Lb.delbrueckii &
Str.thermophilus, Treatment 4(T4): Lb.plantarum & Ent.faecium, Treatment 5(T5): Control. Effects of ripening

period on Lypolysis of Feta cheese (b). Effect of interaction of treatments and ripening period on Lypolysis of
Feta cheese ©.
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total nitrogen, proteolysis (% soluble N to total N), and lipolysis of feta
cheese prepared by the traditional methods were investigated during 60 days.
Five Treatments in this study include: T1: Lactiplantibacillus plantarum-~+Lb.
helveticus, T2: Enterococcus faecium + Lb. helveticus, T3: Lactococcus
lactis + Streptococcus thermophilus + Lb. delbruckeii, T4: Lb.plantarum+
Ent.faecium and T5: (control): Lac.lactis ssp lactis+ Lac.lactis ssp cremoris.
The results showed that as the storage time progressed, the pH of all
treatments decreased (from 6.3 to 5.9) and the acidity increased (from 0.27
to 0.66) significantly (p<0.01). Among treatments, the highest pH belonged
to T1(6.21) and the lowest pH, belonged to TS (5.94). Also dry matter of all
treatments experienced declining trend (from 38.46 to 34.008) significantly
(p<0.01) with storage time. The highest amount of % dry matter, % total N
and % salt, was related to T1 on day 60. The measurement of the proteolysis
and lipolysis indices showed that the highest amount at the end of the storage
period was related to the T3, 10.40 and 10.199, respectively. In general, the
outcomes of this research showed that with the help of T1, (Lb. plantarum
and Lb. helveticus) to feta cheese formulation, a product with desirable
physicochemical characteristics can be produced.
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