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Abstract: Problem statement: The objective of this experiment was to manufacamdranianlow fat
probiotic cheeseApproach: Iranian white brine cheeses (4 trials) were madesdryingprocesses,
i.e., lowering the fat content and use of probiatigunct culture on separate days. All types oksks
were ripened at 13°C for 2 weeks and at 6°C teetiek of ripering period. Cheeses were analyzed for
the compositional, microbiological, color and saysoharacteristics and also lipolysis and organic
acid profile. The Cheese of each trial was sampled, 15, 30, 45 and 60 days during ripening.
Results: Decreasing the fat level resulted in significantréases (p<0.05) in the level of moisture,
protein and pH of whey. The results show that ptibicheeses had higher moisture and pH than
cheeses with bacteria (p<0.05). There were no fgigni differences (p>0.05) between the
concentration otf.. acidophilus of cheese groups when the fat content of sampéesraduced. The
rate and extent of lipolysis in the full-fat cheagas higher than in the low-fat control cheese (p5)
Results also showed decreasing fat content andi@udif adjunct culture to the cheese treatments
decreased the acetic and lactic acid contents @pk0Decreasing the fat content of cheese samples
and use of both factor in the treatments incretise@* value in the samples. Low fat cheeses redeiv
higher flavor and odor scores than full fat cheegdso addition of adjunct culture significantly
(p<0.05) decrease the texture score of manufacthedsesConclusion: Therefore the results of this
study showed that the Iranian probotic low fat cleeis a functional food. It has better flavor axddro
than normal cheese and can be used in many cksesslheart disease and obesity.

Key words: Iranian white cheese, probiotiow-fat, Lactobacillus acidophilus, ripening period,
microbiological changes, Acid Degree Value (ADV)ptdl Free Fatty Acid (TFFA),
Analysis Of Variance (ANOVA), adjunct culture, clseesamples, lactic acid contents,
probiotic bacteria

INTRODUCTION acidophilus has health promoting effects and
antagonistic activity against food-borne diseasentsg

Probiotics are living micro-organisms, which upon_(Gilliand and Speck, 1977).actobacillus acidophilus

ingestion in certain numbers exert health benefit >a prob|ot|c_m|croorgan|sm available in conventib
. : o oods and dietary supplements. On the other hand,
beyond inherent basic nutrition (Guarner and

o . . addition of adjunct cultures has shown great prerins
Schaafsma, 1998). Foods containing such bactefia fa,, actyre of foods and improve their sensoryityual

within the “functional foods” category and thesee ar (Mohebbi and Ghoddusi, 2008). Fermented dairy
described as foods claimed to have a positive €feC  oqucts are the best choice for probiotic
health (Anuradha and Rajeshwari, 2005). I:lmC'inWJ‘fnicroorganisms. Cheese may offer certain advantages
foods should contain at least "16fu g* probiotic  over other products in terms of delivery of viable
bacteria and should be consumed at levelsehigh probiotics, such as the higher pH of the cheese, th
than 100 g day to have positive effects on health higher fat content and more solid consistency efeske
(Picardet al., 2005). which may offer protection to the probiotic in the
Many different strains and species of lactobacilligastrointestinal tract (Ong al., 2006; Pouch Downes,
and bifidobacteria have been used commercially agnd Ito, 2001, Mazahred&t al., 2009). Dairy products
probiotics. It is well known thatlactobacillus  especially cheese have high fat content, so maoplge
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on fat-restricted or health- oriented diets limitawoid = were made according to Iranian standard for white
consumption of ripened cheese. Nowadays, fabrinecheese. For cheese making, the milk was 36&C a
reduction in the diet is important based on thersific ~ PH was adjusted to 7.0. CaGlas added at a level of
evidence linking diets that are high in fat to des 20 g 100 kg' of milk, followed by the addition of
arteriosclerosis, coronary heart disease, elevalead ~ Starter cultures 45 min before renneting. For

ressure, tissue injury and certain types of cancefonventional cheese, starter cultur&s thermophilus
?Guinee and Law zé)og) P and L. delbrueckii subsp. bulgaricus) were used at a

: ; ; - - level of 0.01% (w/v) and for probiotic ones milk sva
In Iran, white brined cheese is a major item i th inoculated with starter cultures that has descriaed

diet and Iranian white cheese is a close-texturatt - . .
cheese, resembling Beyaz Peynir (Turkish WhiteL' acidophilus at a level of 0.02% (w/v). Chymosin was

. ) L dded to each cheese vat at a level sufficient to
cheese) and feta but differs from feta in the waig i a o . M
made. )No research has been conducted on th(‘eoagulate the milk in 60. min (1-3 g 100 k)gThe curd
manufacture of an Iranian dietary cheese that ha¥aS Cut crossways into cubes of 3 cm afidde
functional and probiotic effects. Thus, the objeesi of 0 min, followed by stirring and whey drainage. The

d was pressed in the vat using weightkgGor
the present study was to manufacture a low fat an ur . ! -
probiotic cheese. q h and then cut to suitable size and packed istipla

containers. According to the methods that has destr
MATERIALSAND METHODS for each cheese trial, the cheese were soaked% 20
(w/v) sterile brine (the pH was adjusted to 7.03062
Treatments, cultures and rennet: Four types of 16 h and then replaced with 11% brine for 2 months.
cheeses were produced. Control full fat cheese made All types of cheese were ripened at 130€
with regular starter cultures (A). Full fat cheesade 2 weeks and at 6°C to the end of ripering period.
with regular starter cultures and probiotic adjunctCheese of each trial were sampled at 1, 15, 3G45
culture (B). Two remained cheese treatments wéee li g0 days during ripening.
the ones that has described but were low fat, (C, D
Cheese batches manufactured using 10 kg of . . . - .
standardized milk for each treatment cheeses werghemical analyss. Titrable acidity of milk was
manufactured in duplicate; each replicate was predu d€términed by the Dornic method. Its fat, protswlid
in one day. Two freeze- dried direct-to-vat culture NN fat, Iactose and freezing point were determined
(YC-280 and La-5; Chr. Hansens Dairy cultures,d'g'tal milk scan (Lactostar, FUNKE GERBER, 230V).
Denmark) were used as starter. Culture YC- 280Th.e pH qf.mnk and cheese samples was measured
containedStreptococcus thermophilus andlactobacillus ~ USing @ digital pH-meter (CG 824, Germany). Cheese
delbrueckii subsp. bulgaricus. Culture La-5 contained Was analyzed for moisture and dry matter content by
L. acidophilus. As a coagulant, chymosin, derived by Yacuum-oven (AOAC, 2010). Salt content by Volhard
fermentation [Standard rennet, Chy-Max; Chr. Hanserfnd fat content by the Gerber method. The ash obnte

Inc., Denmark; 2235 international milk clotting tei ©f cheese samples was determined by dry ash method
(IMCU) mI™ or 1-3gr/100 | milk] was used. and their total protein contents were determined by

measuring total nitrogen using the kjeldahl methad
Cheese-making procedure: Iranian white brine converting it to protein content by multiplying 6y38.
cheeses were made on separate days at school &lf chemical measurements were done in quadruicat
veterinary medicine of shiraz university. Pasteadiz (AOAC, 2010).
(72°Cx15 sec) cow milk that was used for production
of cheeses were obtained from choopan dairy companyy icrobiological analysis of milk: Milk samples were

For each trial, 10kg milk was used. Milk with 3% fa inalyzed for aerobic mesophilic bacteria and cufifo

was used for full fat cheeses and with 1.5% fat wa: : .
used for low fat cheese trials. The milk compositlo Pacteria using standard methods (Vanderzant and

characteristics are shown in Table 1. All typestdese  Splittoesser, 1992).

Table 1: Chemical and bacteriological analysis dksf

Composition
Cheese Coliform Total
code Fat (%) Protein (%) Lactose (%) SNF (%) FPP (%  pH (%) Acidity (%) (log cfu m11) count (log cfu m11)
AP 3.03+0.12 3.51+0.05 5.21+0.03 9.68+0.04 0.52a0. 6.81+0.04  16.54+0.74 0.19+0.27 3.48+0.29
B 1.55+0.03 3.58+0.06 5.32+0.08 9.69+0.15 H06a2 - 6.81+0.02  16.71+0.71 0.27+0.31 3.32+0.17
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Plate count agar (Merck, Germany) was used for The HPLC system consisted of a liquid
enumeration of aerobic mesophilic bacteria. Pl ~ chromatography shimadzu LC-6A, equipped with a
incubated aerobically at 30°C for 72 h. For therntaaf ~ UV-Vis detector, shimadzu SPD-6AV, a column oven
coliform bacteria, violet red bile agar (LAB M, model CTO-6A, a system controller model SCL-6A and
Lancashire, BL96AU, UK) was used and incubatedcomputerized analyzing chroinatopack model C-R6A
aerobically at 37°C for 48 h. and a shimadzu reverse phase @lumn model (CLC-
ODS) shim-pack. The system were used at room
Microbiological analysis of cheese: From each cheese temparature (25°C). UV-Vis detector was set at 214
type, 10 g cheese was transferred in to a sterlg b nm. Organic acids were eluted from the columnawfl
under aseptic conditions and homogenized in 90 mirate of 1.2 mL mifi. The chart speed was maintained
sterile diluent contained (0.1% peptone and 0.9%INa at 1 cm mifi". A mobile phase of HPLC grade
in distilled water, adjusting the pH to 7.0+0.2) ®min  (NH4):HPO,, 0.5% w/v and acetonitrile, 0.4% v/v (at
using a lab blender 400 stomacher (Model No, BA6021PH 2.24 with HPQ,) was run through the column.
230-250 volts, 50 Hz). Serial dilutions were pregar HPLC grade reagents were used as standards (Merck
by adding 1-9 mL sterile peptone and NaCl (0.1% andchemical Co). Solvents were degassed under vaccum.
0/9%). Samples were tested for counts of startePOth solvents and standard solutions were filtered
cultures & thermophilus and L. delbrueckii subsp through 0.2 and 0.45 pm membrane filters (Orange,
bulgaricus) and adjunct cultureL( acidophilus) using CA-PC).

standard methods. thermophilus was enumerated on Sensory evaluation: An acceptance sensory panel

Streptococcus thermophilus agar (Merck, Darmstadte,qated randomly coded cheese samples. The panel
Germany) and incubated at 37°C under aerobig,ngisted of 40 members, with an age range from 20
condition for 48 h and.. delbrueckii subsp. bulgaricus g4 years. Consumer panelists were the students of
was enumerated on pH-modified MRS agar [(pH 5.2),0 ity of veterinary medicine and the employees of

Merck, Germany] and incubated at 45°C in ang o4 hyai ; ;
" . i ' ygiene and public health department of shiraz
anaerobic jar with a Gas Generating Kit (Merclor f \hiversity. All types of cheeses were evaluated for

72 h.L. acidophilus was enumerated on MRS-sorbitol

) ; texture, flavor, odor, color and appearance by the
(MRS-S) agar and incubated anaerobically at 37%C fo 4o mer panel on a 5-point hedonic scale (1 = leas
72 h. MRS-sorbitol agar used for the selectivejyqq o 5 = most liked). Cheese blocks were ctb in
enumeration ot. acidophilus was prepared by adding gianqard, bite- sized pieces; each piece measured
10 ml of membrane filtered sterile 10% solution$w 1 5.1x1 cm. Cheese pieces were placed into airtight

gf fsorbitol (Merck) to 90 ml of molten MRS agar jus |5qtic containers and conditioned at room tempegat
efore pouring. for 2 h before evaluation. Crackers and water were

. - . _ __offered without limit to panelists during testingrf
Lipolysiss The level of lipolysis was assessed iN cleaning the palates (Foegedieigl., 2003).
samples of 1, 15, 30, 45 and 60 day-old cheese by

measuring the Acid Degree Value (ADV) and Color analysis. The color of cheese samples at 1, 15,
determination of total free fatty acids. The ADVsva 30, 45 and 60 days of ripening period was
determined with a modified procedure developed byguantitatively determined using a Hunter lab
Park and Lee (2006). Approximately 20 g of samplecolorimeter system (Hunter lab, DP-9000, Hunter
was grated, homogenized and mixed with 6 g 8@,  Associates laboratory, Inc., Reston, VA)wihich
and adequate amount of chloroform and filteredt, a and b values correspond to whitgness
through whatman study No.1. The ADV wasredness and yellowness, respectively. Color
determined on 25 mL of this extract that was @dat measurements were performed in triplicate for each
against the standard alcoholic 0.1N NaOH solution.  treatment at different sites.

Production of organic acids; Production of lactic acid Statistical analysis: Data were analyzed using Analysis
and acetic acid was determined using HighOf Variance (ANOVA) of the General Linear Models
Performance Liquid Chromatography (RP-HPLC) with procedure of the Statyls'ucal Analysis System softwa
a modified procedure developed by Akalat al.  (SAS., 2005). Duncan's multiple range test was ueed
(2002). Grated cheese samples (7.0 g) were added getermine if significant differences existed among
50 mL of buffer-acetonitrile mobile  phase, treatments. p<0.05 was considered as a level of
homogenized, extracted for 1 h and centrifuged apdnificance.

7000 g at 4°C for 5 min. The supernatant was éler

twice through a 0.2 pm membrane filter (Organe, RESULTS

Gryodisc CA-PC 1520012) and approximately 1 mL o . ) )

aliquot from each sample was stored in HPLC viéls a Compositional and physico-chemical properties: The
20°C until analyzed. mean values for the compositional and physicochamic
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Table 2: Compositions of Iranian white brine cheése
Composition (%w/w)

Cheese code Fat Protein Ash Moisture Salt pH C pH WH*

AC 16.45+2.63 13.61+4.18 3.70+0.63 52.62+3.64 3.210.63 5.80+0.17 5.96+0.29
B 19.05+3.38 16.90+2.64 3.22+0.51° 52.10+1.72 2.93+0.52 5.98+0.27 6.26+0.2°
C 10.10+2.48 18.98+2.24 3.09+0.60 52.67+2.29 2.80+0.71 5.69+0.16 6.14+0.16
D 11.10+3.09 18.47+2.4% 3.23+0.50° 49.47+1.78 2.79+0.62 5.35+0.50 5.97+0.22

& Each value in the table is the mean + SD of feplications®% Means within the same column with different sspepts differ significantly
(p<0.05);% A = Full fat cheese without probiotic; B = Full felieese with probiotic culture; C = Low fat cheeesthout probiotic; D = Low fat
cheese with probiotic culturé;pHCH = pH of cheese, pHWH = pH of whey

Table 3: Effect of ripening time on compositionli@nian white brine cheesés
Ripening time

Composition (%ew/w) 0 15 30 45 60

Fat 18.50+4.2% 15.56+3.60 13.87+3.85° 12.34+3.72 10.22+3.51
Protein 21.61+2.59 16.95+3.32 15.55+3.38 13.92+2.40 13.50+2.68
Ash 2.62+0.5% 3.11+0.38 3.49+0.43 3.83+0.34 3.89+0.48
Moisture 48.29+2.45 50.20+0.58 51.11+2.68 52.06+2.66 53.56+2.74
Salt 2.04+0.42 2.65+0.58 3.19+0.32 3.37+0.36 3.60+0.26
pH cH 5.49+0.2% 5.52+0.3% 5.71+0.38 5.76+0.38 5.98+0.25
pH wH 6.17+0.48 5.97+0.38 6.17+0.28 6.20+0.28 6.34+0.4%

& Each value in the table is the mean + SD of fimplications. (n = 32)*% Means within the same row with different supegsr differ
significantly (p<0.05)% pHcH = pH of cheese; pHwH = pH of whey

Table 4: Concentration (Legcfug™) of Iranian white brine cheese |\ icrobiological analysis. Concentration of Iranian
starter culture and probiotic adjunct cultdre white brine cheeses starter culture and probiatjoret

Bacteria culture (. acidophilus) are shown in Table 4.
Cheese code ST LB LA (La5) Sthermophilus, Lactobacillus delbrueckii  subsp
A° 8.71+0.76 5.58+1.23 bulgaricus and L. acidophilus concentrations were in
g gomlid st 821:1.08 o range of 7.54-8.71, 5.74-6.87 and 7.10-8.21g
D 7.89+0.59 6.87+1.48 7.10+1.18  cfu g7), respectively.
2 Each value in the table is the mean + SD of feplications; ** The concentration (lag cfu g% of S

Means within the same column with different supepss differ  thermophilus, Lactobacillus  delbrueckii  subsp.

significantly (p<0.05); “ A = Full fat cheese without probiotic; B = . . . .
Full fat cheese with probiotic culture; C = Loat theese without bulgaricus andL. acidophilus (La-5) decreased during

probiotic; D = Low fat cheese with probiotic cukyr®: ST =  ripening (Table 5).
Sreptococcus thermophilus; LB = Lactobacillus delbrueckii subsp.

bulgaricus; LA =Lactobacillus acidophilus . . . . L
Production of organic acids: The metabolic activity of

properties of various Iranian white brine cheeses a the microorganisms in cheese was monitored by

given in Table 2. The fat, protein and ash conterfts estimating the metabolic products, lactic and aceti
manufactured cheeses We;re in the range of 10.105,19. acids (Table 6). The lactic and acetic acid costerit
13.61-18.98 and 3.09-3.70, respectively. The mugstu manufactured cheeses were in the range of 3.11-7.62

of all cheeses met the lIranian standard values of ‘?;lnd 2'93'12'?’1' re§pectively.
maximum of 60% (ISIRI, 2002). There were no The lactic acid contents of cheeses decreased

significant differences between cheeses for thelgegf ~ r@Pidly during the first 30 days of ripening ancerh
salt. As it is shown in Table 2, the pH contents Oflncreased. The acetic acid contents of manufactured

cheeses and their wheys were in the range of 5@%-5 cheeses decreased during 45 days of ripening a@md th
and 5.97-6.26, respectively. increased to the end of ripening period (Table 7).

The fat and protein contents of manufactured
cheeses decreased during ripening, while the ash,ipolysis: The extent of lipolysis in the manufactured
moisture, salt, pH of cheese and pH of whey in@éas cheese, expressed Acid Degree Value (ADV), is shown
Of course, the pH of whey decreased during the Is in Table 6. The ADV of cheeses were in the range of
days of ripening and then increased to the end 01.34-1.88. The Acid Degree Value (ADV) of cheeses
ripening period (Table 3). increased during ripening period (Table 7).
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Table 5: Effect of ripening time on concentratitwy(, cfu gl) of Iranian white brine cheese starter culture prabiotic adjunct culturg
Ripening time

Bacteria 0 15 30 45 60

ST® 8.76+1.07 8.01+0.57 7.59+0.83 7.66+1.00 6.95+0.89
LB 7.39+0.9% 6.64+1.30 5.97+0.84 5.78+1.04 4.91+0.83
LA (Ia5) 8.32+0.91 7.94+1.0%° 7.29+0.99° 7.29+1.08° 6.63+0.48

2 Each value in the table is the mean + SD of fepfications?. a-d Means within the same row with different sspepts differ significantly
(p<0.05);% ST =Sreptococcus thermophilus; LB = Lactobacillus delbrueckii subspbulgaricus; LA = Lactobacillus acidophilus (la-5).

Table 6: Effect of treatment on organic acid comegions (mg @) and acid degree value of Iranian white brine shge
Cheese code

A° B c D
Lactic acid 3.111.78 7.62+3.4%8 5.233.36 4.55+2.03
Acetic acid 5.32+0.99 12.31+2.92' 2.93+1.¢ 5.19+2.3¢
Acid degree value 1.88+0.68 1.34+0.39 1.87+0.38° 1.69+0.48

& Each value in the table is the mean + SD of feplications”: a-d Means within the same row with different sspspts differ significantly
(p<0.05);% A = Full fat cheese without probiotic; B = Full felheese with probiotic culture; C = Low fat cheeesdthout probiotic; D = Low fat
cheese with probiotic culture.

Table 7: Effect of ripening time on organic acidcentrations (mgY and acid value of Iranian white brine che@ses

Ripening time

0 15 30 45 60
Lactic acid 10.43+4.38 3.61+1.4¢° 3.12+1.16 3.75+2.08° 4.66+2.27
Acetic acid 8.51+2.48 5.59+2.97 6.1615.3% 4.75+2.78 6.61+3.62°
Acid degree value 1.32+0.32 1.74+0.4% 1.75+0.36 2.04+0.38 2.43+0.51

2 Each value in the table is the mean + SD of feplications;”. a-d Means within the same row with different sspepts differ significantly
(p<0.05)

Table 8: L, a and b scales changes of Iranian whitee cheese odor and color scores. The treatment that wasféll

treatments without probiotic (A) received the highest (4.40)da
Scales treatment that was full fat with NaCl and probiotic
Cheese code L a b culture (B) received the lowest (3.57) scores éature.
A€ 77.68+4.28 -1.26£1.32 8.8445.96 The highest score for flavor (3.5) belonged to the
B 78.05:3.73 -1.201.19 10.60+6.84  groups of A and D (full fat without probiotic andw
g ;g:gg;"igg :i:ggig:ggb g:ggzg:ig fatprobiotic cheese) and the lowest one (3.17)rimd

% Each value in the table is the mean * SD of fopfications”> ac {0 group B (full fat probiotic cheese. The highssore
Means within the same column with different supépss differ ~ for appearance (4.20) belonged to the group A &ed t

significantly (p<0.05);: A = Full fat cheese without probiotic; B = |gwest one (3.85) belonged to group B.
Full fat cheese with probiotic culture; C = Loat cheese without

probiotic; D = Low fat cheese with probiotic cukur
DISCUSSION

Cheese opacity: Table 8 shows the results of color
analysis of Iranian white brine cheese treatmefite ~ Compositional and physicochemical properties.
L, a and b values of manufactured cheeses wereein t Results of this study showed that reducing theefia!
range 0f73.55-78.05, -1.20-(-2.33) and 7.44-10.60resulted in significant increases (p<0.05) in el of
respectively. There were no significant differenges moisture, protein of cheeses and pH of whey and
the | and b values of manufactured cheeses. decreases in pH of cheeses. In agreement with the

Ripening time affects L, a and b values of cheesditerature (Guineeet al., 2000; Michaelidouet al.,
treatments, in the manner that L value decreasedglu 2007), the moisture and protein contents increased
the ripening period, but a and b values increasedignificantly (p<0.05) when the fat content of sdasp
(Table 9). was reduced. Water in cheese is found as eitherdre

bound to the protein since fat, the other major

Sensory characteristics: The results of the sensory component, is hydrophobic . Hence, the high protein
panels assessment of cheese groups are given dantents of low fat cheeses probably caused reteofi
Table 10. No significant differences were seen betw more water inthe cheese samples.There ner
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Table 9: Effect of ripening time on L, a and b ssathanges of Iranian white brine cheéses

Ripening time

Scales 0 15 30 45 60

L 82.06+2.59 79.50+2.85% 76.67+2.84 73.50+3.26 74.04+3.6%
a 7.35+0.66 -0.75+1.39 -2.28+0.65% -2.37+1.08 -2.33+0.78
b 0.87+0.78 4.87+1.49 11.92+2.99 11.64+2.3% 14.42+2.43

& Each value in the table is the mean + SD of feplications”: a-d Means within the same row with different sspspts differ significantly
(p<0.05)

Table 10: Sensory evaluation of different Iraniamiteszcheese grougs

Cheese code

A° B c D
Texturgs) 4.400.67 3.57x0.87 4.04+0.83% 3.9520.7F°
Flavors, 3.50+0.87° 3.1720.74 3.29+1.1%° 3.50+0.96™
Odorg 3.50+0.87 3.50+0.71 3.700.90 3.92+0.76
Colors, 4.25+0.74 3.97+0.69 4.040.91 4.04+0.86
Appearancg 4.20+0.72 3.85+0.80 3.97+0.96° 3.97+0.86°

3 Each value in the table is the mean + 8@-d Means within the same row with different sspepts differ significantly (p<0.05%; A = Full
fat cheese without probiotic ; B= Full fat cheesthvprobiotic culture; C = Low fat cheese withquibbiotic; D = Low fat cheese with probiotic
culture

significant differences between salt and ash casteh  moisture, salt, pH of cheese and pH of whey in@éas
cheese groups when the fat content of samples wasf course, the pH of whey decreased during thé s
reduced. These results are consistent with otlgliet days of ripening and then increased to the end of
(Katsiariet al., 2002). ripening period. When cheese placed in brine, treee
As may be seen from Table 2, no significantnet movement of NaCl molecules, as'dadCl , from

differences in the ash and salt contents were wbder the brine into the cheese because of the osmotic
among the cheeses. No significant differences wergressure difference between the cheese moisture and
observed among the cheeses with and without théhe brine. Consequently, the water in the cheese
addition of probiotic bacteria for the salt, fashaand  containing dissolved materials such as acids and
protein content. The results show that cheesesoulith minerals diffuses out through the cheese matri it
probiotic bacteria have higher moisture and pH thamjx approximately twice that of NaCl so as to cest
cheeses with bacteria. The lower content of pH inggmotic pressure equilibrium. The establishment of

cheese manufactured with probiotic culture causeg,qqe dynamic phenomena increased the salt casftent
synersis of the curdand decreases the moisturemont the treatments as they ripened. The ash content of
of cheese samples. The composition of the cheesss w0 samples increased as the salt contentsadrea
within the suggested ranges of Iranian White Brine espectively
cheeses with good quality and texture par_a_meterg The fat. content of cheese treatments decreased
(ISIRI, 2002). The results thus show that additafn

L : : : : ; during ripening due to slightly increasing of maist
probiotic microorganisms into white brine cheeses ha ; .
no direct effect on cheese composition. The corapari CONtent and also lipolysis of fat. Hayaloghual. (2002)
of cheese manufactured with low fat milk and'Slated the decrease in protein content of Turlbhte
probioticadjunct culture with control one show that Cheese (Beyaz peynir) during ripening to diffusisn
there were no significant differences among theesbs some proteoly3|s produc_ts fro_m th(_a curd into trmeeb_rln
for the protein, salt and pH content, but there ever alggrggment V\ftt‘j me tfl[r;dmgs In tth'sf ?t?dlyNEhS;trﬁlﬁ,N
significant differences in fat, ash and moistureteat. ( ) reported that the amount of total N an

The results show that addition of adjunct culturewﬁite Eﬂggsgas increased during ripening of Iranian
resulted in significant decrease in the level ofstwe. g .
Michaelidoue?al. (2003) have studied on proteolysis of Accordl_ng to the I|teratur(_a (Lucey al 2003), the
feta cheese. Their results showed that Decreasieg t SIOW solubilization of colloidal calcium phosphate
concentration of milk fat resulted in significant dUring ripening causes a slow increase in pH. THe p
(p<0.05) increases in the levels of cheese moisince of_whey increase dl_Je to the liberation of free amin
protein and a significant decrease (p<0.05) in theCids and short peptides from the cheese curd.
content of fat in dry matter.

The fat and protein contents of manufacturedMicrobiological analysiss As it is described,
cheeses decreased during ripening, while the astunctional foods should contain at least Hu g*
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probiotic bacteria and should be consumed at levels Acetic acid is considered as a product of several
higher than 100 g dalto havepositive effects on biochemical pathways, such as fermentation of facta
health (Picardctt al., 2005). All of the probiotic cheese and citrate or metabolism of amino acids by baatdti
treatments have the desired concentration for theontributes greatly to the final flavor of Feta ebe
microorganisms. (Abd EI-Salam and Alichanidis, 2004,
There were no significant differences between théKandarakiset al., 2001; Kondyliet al., 2002).In this
concentration of.. acidophilus of cheese groups when study, acetic acid decreased significantly whenféte
the fat content of samples was reduced. Thesetsesulcontent of samples was reduced. This is due to the
are consistent with other studies (Ryhaseal., 2001). moisture content of the samples (Katskiral., 2002).
As the results show, decreasing the fat level tedih  Acetic acid content of cheese samples with probioti
significant decreases in the concentration ofculture was significantly higher than the samples
S.thermophilus andL.bulgaricus. In agreement with the without culture. This is due to the higher amouniree
other studies, the higher fat content may offeramino acids in cheeses with adjunct culture

protection of microorganisms (Omrgal., 2006). (Michaelidouet al., 2003), which might have served as
As it is shown,L. acidophilus had a synergistic precursors for the formation of acetic acid.
effect on the concentration df. bulgaricus with a The lactic acid contents of cheeses has a slight

significant effect. This may be because of the @H oincrease during the first day of ripening due te tise
samples with probiotic adjunct culture that is lowean  of residual lactose trapped in the curd and deerkas
samples without this culture. rapidly during the first 30 days of ripening. These
The concentration (lagcfu g') of streptococcus ~ results are in agreement with other studies (&raj.,
thermophilus, Lactobacillus  delbrueckii  subsp. 2006). The acetic acid contents of manufactured
Bulgaricus and Lactobacillus acidophilus (La-5) cheeses decreased during 45 days of ripening amd th
decreased during ripening. Althoudh acidophilus increased to the end of ripening period. Acetid asi
decreased until the end of the ripening periodidtnot  considered as a product of several biochemical
decrease below f0and 10 cfu g*. As indicated pathways, such as fermentation of lactate andteiva
earlier, it is necessary to maintain thability of  metabolism of amino acids by bacteria. It contrsut
L. acidophilus at >10 cfu g* of cheese, to call the greatly to the final flavor of Feta cheese (AbdJakam
cheese probiotic (Picaret al., 2005). All probiotic- 54 Alichanidis, 2004: Kandarakist al., 2001:
containing cheeses developed in this study thuggnqgyli et al., 2002).The variation of acetic acid
satisfied the criteria for a probiotic food produtt contents of chéese treatments could be due to thedm

acidophilus counts in all cheeses however decreased bgf free amino acids in cheeses which might ha er
one to two log cycle probably due to unfavourable . . )
conditions in the cheese such as high salt in nnast as precursors for the formation of acetic acid.

high pH (It is well known that lactobacilli grow &t
under acidic conditions, lack of fermentable Lipolysis: The rate and extent of lipolysis in the full-fat
carbohydrate and low ripening temperature (@ng., cheese was higher than the low-fat control cheBsis.
2006; Kasimogltet al., 2004).L. bulgaricus counts in  observation is in agreement with the results of ddin
all cheeses however decreased more (about one threeal. (2002) for Feta cheese. Other workers noted a
log cycle) thanS. thermophilus (about two log cycle) reduction in the Total Free Fatty Acid (TFFA) lewel
due to increasing the pH (Oegl., 2006). other cheese varieties as the fat content was eeduc
(Aly, 1994). The low fat cheeses supplemented thith
Production of organic acids. The main organic acids adjunct culture showed slightly higher levels of YAD
of all Feta and Fetalike-type cheeses throughoutompared to the untreated low-fat cheese. Thisase
ripening were lactic and acetic acids. In this gfud in the ADV could be due to the formation of simple
significant differences observed between cheesaitrogen compounds, especially free amino acidschvh
samples with probiotic adjunct culture and withoutmight serve as precursors for the formation of tilela
probiotic adjunct culture in lactic acid contenatlit is  fatty acids (Aly, 1994).
higher in the samples with probiotic culture. These  The Acid Degree Value (ADV) of cheeses
results are consistent with other studies. This breay increased during ripening period. This is due te th
due to the presence bf acidophilus that produce more lipolysis that occur to some extent. The ADV mayabe
lactic acid in the treatments. Low fat content béese good index of cheese ripening (Katsigtral., 2001).
samples cause higher content of lactic acid thatdue
to the higher moisture content of these treatment€heese opacity: Decreasing the fat content of cheese
(Katsiariet al., 2002). samples increase the a* value and decreasethelu® va
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in the samples. Ripening time affects L*, a* and b*

values of cheese treatments, in the manner thaalue
decreased significantly during the ripening peribdt
a* and b* values increased. In the

significantly influenced colour, resulting in a diar
decrease of L* through the time of aging. In theecaf

b* it was observed a major decrease during the firs

study of
Marchesini et al. (2009), Asiago cheese ripening
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