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Abstract

The present study was conducted to substitute cheese milk fat with soybean [represent the low-cost product] or
rice bran oils [represent the expensive product], at a level of 25, 50 and 75%, besides to full fat control cheese [5%
fat]. The experimental cheese samples were stored at 5£1°C for three months, and chemically, microbiologically,
and sensory evaluated at intervals of 0, 15, 30, 45, 60 and 90 days. The obtained results revealed that the substitution
with 75% Rice bran oil treatments recorded the highest score points followed by 75% soybean oil. So, it was
possible to produce 75% soybean oil substituted soft cheese [low-cost products] nearly with the same properties of
the expensive cheese substituted with rice bran oil. Both soybean and rice bran oil substituted soft cheese fat were
more preferred than the control and represent the shift toward reduced-fat or cholesterol-free, higher antioxidants,
dietary fiber and phytoconstituents. Moreover, the health benefits of substituting cheese milk fat with such

experimental oils.
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Introduction

Cheese is an integral part of the daily consumed
diet, in Egypt; most Egyptians are familiar with both
soft and hard types of cheese. moreover, fresh soft
cheeses are very often produced domestically, and
the production of soft cheese in Egypt accounted for
75% of total cheese production in 2020 (European
Union 2019 and Farrag et al., 2020). Cheese has
various health benefits such as Angiotensin-
converting enzyme (ACE) inhibitory properties, due
to the presence of lactic acid bacteria, including
probiotic strains. (Hao et al., 2021). In general fat
consumption has been shown to be associated with
an increased risk of obesity, atherosclerosis, coronary
heart disease, elevated blood pressure, and tissue
injury diseases associated with lipid oxidation
(Katsiari et al., 2002). Nowadays, according to the
good nutritive health awareness of consumers, which
make headway to produce low or free fat dairy
product, this has led to impetus of finding fat
replacers that act as fat substitutes and provide the
same functional quality characteristic and have the
same sensorial attributes. Therefore, there is a
looking forward to plant-based dairy options and
trends of demand for healthy and functional cheese.
The present study aimed to involve the substation of
cheese milk fat with two vegetable oils, one of them
is Soybean oil which is a cheaper price, and the other
is Rice bran oil which is expensive. Rice bran oil and
its active constituents improve blood cholesterol by
reducing total plasma cholesterol and triglycerides,
because the oil contains substances that might
decrease cholesterols absorption and increase
cholesterol elimination. One of the substances in rice
bran might decrease calcium absorption, this might
help reduce the formation of certain types of kidney
stones (Silvia et al., 2020). Soybean oil is one of the
main oils that contains high amounts of
monounsaturated and polyunsaturated fatty acids

(MUFA and PUFA). This specific fatty acid
composition helps to reduce blood cholesterol
fractions, thus lowering the risk of heart disease. Naz
et al., (2005). Soybean oil contains a high amount of
unsaturated fatty acids important in the human
nutrition: a-linolenic acid (omega-3 acid), linoleic, y-
linolenic and arachidonic acid (omega-6 acid), and
oleic acid known as omega-9 (Nikolic et al. 2009
and Olguin et al. 2003). So, the present study was
aimed to substitute cheese milk fat with rice bran or
soybean oils at a level of 25, 50 and 75% for
manufacturing acceptable quality of soft cheese
besides to the health benefits based on comparing
two of the most used oils all over the world.

Materials and Methods
Materials

Fresh mixed Cow’s and Buffalo’s milk (1:1)
were obtained from the herds of Moshtohor, Fac., of
Agric., Benha Univ. rice brane oil was obtained from
local market, which important limited serin bran oil
company, tayland. soybean oil was obtained from
Aram Lubricants, 10" of Ramadan City. Emulsifier
and Stabilizer. (Maltodextrin - mono and di
glyceride) were obtained from Misr food Additives
(MIFAD) company, Badr industrial city, Egypt.
Freeze dried conventional yoghurt starter culture
(FD-DVS YC-X11-YoFlex) containing
Streptococcus  thermophilus and Lactobacillus
delbrueckii ssp. bulgaricus (1:1) was obtained from
Chr. Hansen’s Laboratories, Copenhagen, Denmark
and purchased from MIFAD Company, Egypt.
Freeze dried isolate of Lactobacillus plantarum 16
used in this study were obtained from Institute of
Microbiology, Federal Research Center for Nutrition
and Food, Kiel, Germany. Rennet was obtained from
the Dairy Sci., Dept., Fac., of Agric., Moshtohor. A
commercial pure fine grade table salt was obtained
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from El Naser Company, Egypt. Potassium sorbate
was obtained from EI-Gomhoria Co., Cairo, Egypt.

Methods
Making soft cheese

The experimental substituted fresh milk fat
either by rice bran or soybean oil at a level of 0, 25,
50, and 75%, [which represented by C, R25, S25,
R50, S50, R75 and S75 as treatments]. all milk
treatments were blended with 0.2% w/w mono and di
glyceride as emulsifier and 1% w/w maltodextrin as
stabilizer then pasteurized at 72 +1°C for 5min,
cooled to 40-42°C and used for cheese manufacture
according to EL-Alfy etal., (2010) with same
modification as follows: 2% of starter culture
(yoghurt starter + lactobacillus plantarum) and 4%
of salt were added. required amount of standard
rennet solution was added and kept at 40°C until
complete coagulation. The cheese curd was filled in
perforated moulds %Kg capacity and was left
overnight to drain whey by the gravity. The moulds
turned upside down and left up to 4 hours. The
moulds then taken out and the resultant cheese stored
refrigerated 5+£1°C with sterilized 4% brine solution
in a plastic container. Cheese samples were analyzed
when fresh and after 15, 30, 45, 60 and 90 days,
respectively for chemical, microbiological, and
organoleptic properties.
Chemical analysis

Total solids, ash, titratable acidity, pH values, fat
and salt were determined according to the
methodology mentioned in IDF (1987), AOAC
(2012), IDF (1996) and BSI (1989), respectively. Total
nitrogen (T.N), Soluble nitrogen (S.N) were determined
according to AOAC (2012). Total volatile fatty acids
(TVFA) according to Kosikowski (1978). Shilovich
ripening indices according to Abd El-Tawab and Hofi
(1966).
Microbiological analysis

Total bacterial counts were counted as described
by IDF (1991). Lactobacilli counts were performed
on MRS agar and incubated anaerobically at 37°C.
Yeast and mold counts were enumerated as described by
APHA (2004). Coliform bacterial group was tested as
suggested by the BSI (1993).
Sensory evaluation

Organoleptic  evaluations were done by 10
experienced Food members of Dairy Sci., Dept., Fac., of
Agric., Moshtohor, Benha Univ., Egypt. according to
the scheme described by IDF (1997).

Statistical analysis

All data were expressed as means + stander error
of means (SEM) and were subjected to analysis of
variance (ANOVA) using SAS (2004). Duncan
multiple-rang test (P<0.05) was used to define the
differences among treatment groups. The applied
static model was as follows: Xijk= p + Ti + eijk,
whereas: g = Overall mean, Ti = Effect of the it"
treatment (i, 1-3), eijk = Random error associated with
the individual observation.

Results and Discussion
Chemical composition

Chemical composition of the cheese milk used
for various treatments is shown in Table [1]. The
obtained data represents T.S., fat, protein, lactose %
and pH & acidity for the full fat milk 3/4, 2/4 and 1/4
fat milk. Table [1]

Results of titratable acidity and pH values of
different cheese samples are presented in Fig. [1]
which revealed a significant increase (P<0.05). of
cheese samples acidity all over the storage period up
to 90 days. The full fat control cheese had the highest
values of titratable acidity either when fresh or
throughout the storage period followed by 25, 50,
and 75% oil substituted in the same order for both
rice bran and soybean oils cheese treatments. The
values of titratable acidity were also non-significant
less in soybean compared with that of rice bran oil
cheese treatments (P<0.05). This is due to the
adverse effect of soybean oil on the activity of lactic
acid bacteria (Abd EL-Halim et al., 2007 .(

On the opposite, pH values of all cheese
treatments  were  significantly  decreased by
progressing of the storage time at the same normal
trend of titratable acidity (P<0.05). Khalil et al 2022
& Abdel-Salam and Alichanidis (2004). reported that
during storage of cheese lactic acid bacteria could
produce alkaline acidic proteolytic products and
affect the balance between proteolysis and acid
production.

Moreover, significant increase of titratable
acidity and decrease of pH values for all cheese
treatment throughout the storage period up to 90 days
could be due to accumulation of lactic and other
organic acids produced by starter culture and or
metabolic activity of probiotic strains Astawan et al.,
(2012) and Gamage et al., (2016). Fig. [1]

Table (1) Chemical composition of the cheese milk used for various treatments.

Parameter Milk
Full Fat 3/4 Fat 2/4 Fat 1/4 Fat

%Total solid 145 13.3 12 10.8
% Fat 5 3.7 25 1.2
% Protein 3.91 3.88 3.85 3.82
% Ash 0.85 0.84 0.82 0.80
% Lactose 4.74 4.88 4.83 4.98
% Acidity 0.14 0.15 0.16 0.16
pH value 6.65 6.63 6.61 6.60
Specific gravity 1.032 1.033 1.034 1.035
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Fig (1) Titratable acidity (A) and pH (B) values of substituted probiotic soft cheese fat with Rice bran or Soybean oil
when fresh and during storage at 5+1°C up to 90 days. C: Control full-fat cheese milk 5% fat + Yoghurt starter (2%)
,R25: substituted 25% of milk fat by Rice bran oil + Yoghurt starter + Lactobacillus plantarum (1:1), S25:
substituted 25% of milk fat by Soyabean oil + Yoghurt starter + Lactobacillus plantarum (1:1), R50: substituted
50% of milk fat by Rice bran oil + Yoghurt starter+ Lactobacillus plantarum (1:1), S50: substituted 50% of milk fat
by Soyabean oil + Yoghurt starter + Lactobacillus plantarum (1:1), R75: substituted 75% of milk fat by Rice bran
oil + Yoghurt starter + Lactobacillus plantarum (1:1), S75: substituted 75% of milk fat by Soyabean oil + Yoghurt
starter + Lactobacillus plantarum (1:1).

The moisture content slightly differ among fresh
control and other cheese treatments. The moisture
content did not differ significantly (P<0.05). among
fresh cheese treatment and ranged from 66.33 to
67.71% for 25% and 75% oil replacement of both
rice bran and soybean oil cheese treatments. The
non-significant  differences among the cheese
treatments may be due the differences in protein
content, of such cheese, the kind of oil added and its
ability of holding moisture (Abd EL-Halim et al.,
2007).

During storage, the moisture content of cheese
treatments decreased gradually and the values of T.S

in Table (2) significantly increased (P<0.05). and
this could be attributed to the contraction of the curd
due to acidity development during the storage period,
which led to whey expelling from the interior of the
cheese body Abd-Rabou et al., (2016). Moreover,
probiotic soft cheese substituted with 75% rice bran
or soybean oil were the lowest total solid contents
followed by the substituted level of 50% as recorded
by Nasr et al (2020). who recorded the same
meaning for rice bran oil at substitution level of
100%. Table (2)

Table (2) Total solids content of substituted probiotic soft cheese fat with Rice bran or Soybean oil when fresh and

during cold storge at 5+=1°C up to 90 days.

Treatments Storage Period (days) 5+£1°C
0 15 30 45 60 90
%T. S
C 33.67P2 35.73% 36.618¢a 37.72A8a 38.44A82 39.28%a
25% R25 32.970% 35.00Cep 36.165C® 37.23/8® 37.96782 38.66"2
Qil S25 32.86P% 34,75C% 35.758CH 36.73/8® 37.73% 38.45Aa®
50% R50 32.58Pa® 34.56CPa 35.71B¢a 36.807Ba0 37.59482 38.46A%
Qil S50 32.56P® 34.37C 35.41B¢a 36.4178® 37.29% 38.17A%
75% R75 32.24P 34.07CPa 35.49BCab 36.657B 37.4248B2 38.18A%®
Qil S75 32.29Db 34.11Ce 35.13BCa 36.1178 37.04% 37.87/%
AB.C ... Means with same letter for same treatment during storage period are not significantly different (P<0.05).

b, c,

........ Means with same letter among treatments in the same storage period are not significantly different
(P<0.05).
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The fat and Fat/DM content of rice bran, and
soybean oil substituted soft cheese are presented in
Table (3). The fat content of various treatments
significantly increased along the storage period up to
90 days (P<0.05). to had the highest fat contents,
depending on the loss of moisture as mentioned by
Nasr et al., (2020). The control full fat cheese
recorded a slight higher fat content than other fresh
or stored treatments substituted either by soybean or
rice bran oil, and this could be attributed to the kind
of oil and its ability of holding moisture as recorded

Data presented in Table (4) revealed no
significant differences in protein and protein/dry
matter content among treatments of substituted soft
cheese with soybean or rice bran oil at levels of 25,
50, and 75% (P<0.05). Protein and protein/dry matter
content had slightly significant increase throughout
the storage period to be the highest values at 90 days
(P<0.05). The increase of protein content could be
attributed mainly to loss of moisture during cheese
storage Milani et al.,, (2014) & Kbhalifa et al.,
(2017).

by Abd EL-Halim et al., (2007). Table (3)

Table (3) Fat and Fat/DM content of substituted probiotic soft cheese fat with Rice bran or Soybean oil when fresh
and during cold storge at 5+£1°C up to 90 days.

Storage Period (days) 5+1°C

Treatments 0 15 30 45 60 90
%Fat

C 13.80% 15358 16507  17.30%  18.10%  10.25%

ssop o | RZ5 1340% 1485 1590%  1680%%  1735% 18650
25 13.35F0 14756 159500  1.75CH 17538 1870

s00e i R0 1293 1455% 15500 1640%  16.90°  18.10%
S50 12,957 14308 15450  16.30C  17.008%d  18.30Abc

ool R 1250 142089  1510°%  1585Cc 16508  17.75Ad
s75 1250 138560  1505°%  15.90C  16.658¢  17.70Ad

%FEat/DM

c 40095 42.06%  4508C 4587 47.098%  49.00%

ssoeof  R25 AOBAEY  424F 4399 451450 4571%% 4824M
S25 40.62F0 42440 44630®  4561CH  4661BH 4863

R50 39.73B¢ 42,100 43.42¢° 44,588b¢ 44,978 47,0670

50% Oil S50 40.09Fb¢ 41.61F¢ 43.64Pb¢ 44.76Ca0c 45,848bc 47.93Ab
75% Oil R75 38.75% 41.68Pb¢ 42.57¢Pc 43.398¢d 44,1284 46.494¢
S75 39.18"« 40.60%¢ 42.85P¢ 43,72¢ 44,938« 46.73%¢
AB.C ... Means with same letter for same treatment during storage period are not significantly different (P<0.05). #
b ¢ . ...: Means with same letter among treatments in the same storage period are not significantly different
(P<0.05).

Table (4) Protein and Protein/DM content of substituted probiotic soft cheese fat with Rice bran or Soybean oil
when fresh and during cold storge at 5+£1°C up to 90 days.
Storage Period (days) 5+£1°C

Treatments 0 15 30 45 60 90
%Protein

C 11.38P2 12.29%ba 12 69BC2 13.2048¢2 13.63%  13.974

2506 Oil R25 11.22b2 12.09¢ba 12 578Ca 13.0848¢2 13.50%  13.874

S25 11.1802 12.08¢Pa 12 52B¢a 13.08ABCa 13.477%  13.83"

50% Oil R50 11.1702 11.98¢Pa 12 .5]1BCa 13.037BCa 13.46%  13.84%

S50 11.10P2 12.02¢Pa  12.47BCa 13.02AB¢a 13.427%  13.79%

75% Oil R75 11.11Pa 11.92¢Pa 12.488¢a 12.99A8Ca 13.44% 13.80%

S75 11.03b2 11.96%P2  12.42B¢a 12.98ABCa 13.37A% 13,747

%Protein/DM

C 33.7882 3437782 34,6478 34.974 35.43%  35.55%

250 Oil R25 34.0382 3453783 34,74R82 35.14% 35.58%  35.86"

S25 33.8882 34,7378 3499782 35.604 35.74% 3596”2

50% Oil R50 34.2782 34.63782 3500782 35.39% 35.774  35.96%

S50 34.0982 34,9578 3519782 35.73% 35.95%  36.10%

7506 Oil R75 34.465 34,9078 35.147B2 35.46" 35.88%  36.12%

S75 34.165 35.04782 3532782 35.917 36.06"  36.26"¢
AB.C ... Means with same letter for same treatment during storage period are not significantly different (P<0.05). #
b ¢ . ...: Means with same letter among treatments in the same storage period are not significantly different

(P<0.05).
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Salt content and salt-in moisture ratio also
followed the same pattern of other cheese constituents,
there were significant increase (P<0.05). in salt content
during storage period of both substituted soft cheese
with rice bran or soybean oil treatments presented in
Table [5]. The increase in salt content due to the loss
of moisture during storage which confirmed by
ALgarni (2016). Table [5]

Ash and Ash/Dry matter content of control and
substituted soft cheese with soybean oil or rice bran oil
are greatly associated with moisture contents, and the
significant increase (P<0.05). could be attributed to
loss of moisture along the storage period as recorded
by Saad and Abd-Salam (2015) presented in Table
[6]. The increase in Ash/DM is also due to the increase
of salt content of the cheese Abd EL-Halim (2007).
Table [6]

Table (5) Salt and Salt -in moisture content of substituted probiotic soft cheese fat with Rice bran or Soybean ail

when fresh and during cold storge at 5+1°C up to 90 days.

Storage Period (days) 5+1°C

Treatments

0 15 30 45 60 90
%Salt

C 4,06 4,305 4.46"°f 4.61¢ 4,775 4.97Ad

259% Oil R25 4,2(Fabe 4 5280 4,69Pbc 4,78Cbc 4,888 5.11%¢

S25 4.13F¢ 4,355 4,560 4,71C 4,87 Boef 5.08A¢

. R50 4,258 460D 4.77¢® 4.84¢® 4.965° 5.19°

50% Oil S50 4,160 4,408 4,61 Dcde 4,75¢ 4.865cde 5.13Abc

750 Oil R75 4.29F 46502 4,82 4.90% 5.04B2 5.30%

S75 4,2(Fabe 4 458 4.65Pbcd 4.816bc 4,918bc 5.18%°

%Salt -in- moisture

C 6.11F® 6.695° 7.03ba 7.41C% 7.755% 8.19A%¢

259% Oil R25 6.2758 6.960%® 7.37% 7.628¢ 7.865% 8.33A®

S25 6.155® 6.670bc 7.09¢%® 7.445% 7.728% 8.25A¢

50% Oil R50 6.30E2 7.03P2 7.42¢2 7.688Ca 7.958% 8.43A%®

S50 6.17F® 6.70Pbe 7.13C%® 7.478C® 7.755% 8.29A%®

75% Oil R75 6.33E2 7.06P2 7.48% 7.708¢2 8.0682 8.57A2

S75 6.2052 6.76P%c 7.17% 7.538® 7.795%® 8.34A®
AB.C .. Means with same letter for same treatment during storage period are not significantly different (P<0.05). *
b ¢ . ...: Means with same letter among treatments in the same storage period are not significantly different

(P<0.05).

Table (6) Ash and Ash/DM content of substituted probiotic soft cheese fat with Rice bran or Soybean oil when fresh

and during cold storge at 5+1°C up to 90 days.

Storage Period (days) 5£1°C

Treatments

0 15 30 45 60 90
%Ash

C 3.83r 4.08F2 4.210b 4.39% 45782 4.65%2

. R25 3.74% 3.9950 4,150k 4.32¢b 44480 4,60/

25%01l - g5 36471 381F  4030% 42000 43680 4.50A%

. R50 3.69Fb¢ 3.93Fbe 4,080 4.26°¢ 4,398b¢ 4.561¢

S0% 01l g5y 3587 3.825% 308 415 43080 4467

75% Oil R75 3.64Fbcd 3.878 4,04bcde 4,230 4,358 4 55Abcd

S75 3.52F¢ 3.758¢ 3.94Pf 4.10% 4.268¢ 4.41Ad

%Ash/DM

C 11.377 11.41F2 11.49P2 11.63% 11.88B2 11.93%2

25% Oil R25 11.34F 11.4082 11.47P2 11.60¢P 11.698P 11.894

S25 11.07F« 11.18F¢ 11.270de 11.43¢¢ 11.5584 11707

50% Oil R50 11.32Fb¢ 11.37EFb 11.420b 11.57Cbe 11.67B0 11.85Ab¢

S50 10.99Fde 11.11%d 11.23bd 11.39¢cd 11.538d 11.687¢

75% Oil R75 11.29Fbcd 11.35%° 11.385¢ 11.54Cbc 11.628¢ 11.834¢

S75 10.90% 10.99¢¢ 11.21bd 11.35¢ 11.488¢ 11.64%¢
AB.C ... Means with same letter for same treatment during storage period are not significantly different (P<0.05). #
b ¢ ... Means with same letter among treatments in the same storage period are not significantly different

(P<0.05).
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Cheese ripening indices:

According to the ripening indices and the
produced compounds, the cheese can be classified
according to their content of such components, i.e.,
soluble nitrogen (SN), soluble nitrogen/total nitrogen
(SN/TN), total volatile fatty acids (TVFA) and
Shilovish ripening index.

Soluble nitrogen content and its proportion to the
total nitrogen of substituted soft cheese fat with
soybean or rice bran oil, when fresh and throughout
the storage period. The ratios of SN and SN/TN
significantly increased in all cheese treatments during
storage (P<0.05) presented in Table [7]. SN increased
by increasing the soft cheese substitution rate of rice
bran and soybean oil as recorded by Ramadan et al.,
(2014).

Rice bran oil treatments recorded slightly
significant higher SN and SN/TN content than the
Soybean oil treatments (P<0.05). The remarkable
increase of SN and SN/TN for both oils content could
be due to the activity of proteases and peptidases

released by the starter culture, which markedly
increase proteolysis of cheese treatments and hence
will be reflected on the cheese quality and the sensory
properties of the produced cheese (EL-Alfy et al.,
2004) & (Nasr, et al 2020). Table [7]

The obtained results in Table [8] indicated that
the Shilovish ripening index was higher in fresh
cheese treatments than the control full fat cheese, then
there was gradual significant increase in Shilovish
ripening index along the storage period up to 90 days
for both control and cheese treatments (P<0.05).
Moreover, cheese treatments recorded the highest
values of Shilovich ripening index than the control.
This mainly due to the effect of proteases elaborated
by the added probiotic starter culture to the
experimental cheeses, and the production of peptides
and amino acids as a result of protein hydrolysis and
hence reflects the significant increase of Shilovich
ripening index (P<0.05), which is correlated together
with flavour of cheese treatments as reported by
Mehanna et al., (2009).

Table (7) Soluble Nitrogen and S.N/TN content of substituted probiotic soft cheese fat with Rice bran or Soybean oil
when fresh and during cold storge at 5+£1°C up to 90 days.
Storage Period (days) 5+£1°C

Treatments 0 15 30 45 60 90
%SN
C 0.22Fde 0.31FBde 0.38Dde 0.44¢ 0.53B%¢ 0.62A¢
259% Oil R25 0.268bcd 0.34P¢ 0.42¢¢ 0.508a0¢ 0.558a¢  ( g7AbCd
S25 0.23Ecde 0.32bd 0.39¢d 0.488bcd 0.53Bb¢ 0.64Acde
. R50 0.29Fa 0.38P» 0.48¢® 0.548® 0.598ab¢ 0.69A0¢
S0%O0Il g5y ga7Ee 03 0450 Q5lECEc  QBgRbc  g7ANd
75% Ol R75 0.32E2 0.4202 0.52¢2 0.57¢ 0.63B2 0.75%
S75 0.30F® 0.398%P 0.49Pab 0.56¢® 0.608% 0.71A0
%SN/TN
C 12.58Fed 16.08E¢ 19.34P¢ 21.52¢d 24,7884 28.29A¢
259% Oil R25 14.75F« 17.93E¢ 21.56P¢ 24.34¢¢ 26.158¢ 30.814¢
S25 13.4QF¢® 16.895 20.15P¢ 23.57¢¢ 25.278¢ 29 50Ad
50% Oil R50 16.53 20.528b 24.48P° 26.63¢P 28.2080 32.297
S50 15.47Fv¢ 20.17%b 24.58P° 26.43¢P 28.708% 32,1970
75% Oil R75 18.33% 22.78F2 26.86"2 28.17¢ 29.9082 34.917
S75 16.75 20.265P 24.68P° 26.51¢0 28.82Bad 32 g7Ab
AB.C ... Means with same letter for same treatment during storage period are not significantly different (P<0.05). *
b ¢ . ...: Means with same letter among treatments in the same storage period are not significantly different

(P<0.05).

Table (8) Shilovish ripening index content of substituted probiotic soft cheese fat with Rice bran or Soybean oil
when fresh and during cold storge at 5+1°C up to 90 days.

Treatments Storage Period (days) 5£1°C
0 15 30 45 60 90
%Shilovish Ripening Index

C 16.37" 21.355 26.750% 30.45Cb¢ 33.258¢ 39.25A

25% Oil R25 18.75F%c  23.30Pac  28,20Ccd 31.9180 35.508¢d 40,5040
S25 17.60F¢ 22.00Pbe 27.85¢ 31.108¢P 34.458%  39,25A

50% Oil R50 20.508% 25.25P 371 25Cabc 35.608 37.208¢ 43,657
S50 19.00Fac 24 g5Pabc  30,25Cb¢ 34,7582 36.3080cd 42 45Aa0c

75% Oil R75 21.80F2 26.70P2 33.90% 37.3582 39.6082 45,90
S75 20.75E% 25.95P® 33.00¢ 36.70% 38.108 44,70
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AB,C ... Means with same letter for same treatment during storage period are not significantly different (P<0.05).
b.c ... Means with same letter among treatments in the same storage period are not significantly different
(P<0.05).

The total volatile fatty acids (TVFA) of control
full fat fresh cheese were lower than that of other
cheese treatments. Rice bran oil treatments recorded
slightly significant higher values of TVFA than
soybean oil cheese treatments (P<0.05) presented in
Table (9). And the TVFA content followed the same
trend of other ripening indices, as TVFA values of
fresh cheese treatments significantly increased all
over the storage period and recorded the highest
values at the end of storage at 90 days (P<0.05). This
could be attributed to the lipolytic degradation and not
the difference effect of replacing milk fat with rice
bran oil as reported by Halida et al., (2020). The
present data confirmed the sensory evaluation of both
cheese treatments either by rice bran or soyabean oil
substituted, as TVFA consider to be the most volatile
organic compounds in dairy products associated with
odor and taste and play important role for the

consumer acceptance. The TVFA content of rice bran
oil was slightly significant higher than the soybean oil
cheese treatment, and both of them were significant
higher than the control cheese. The present results
confirmed by Abd EL-Aziz et al., (2012) and Nasr et
al., (2020). Table (9)
Microbiological analysis

Microbiological properties of substituted fat soft
cheese with rice bran and soybean oil at levels of 25,
50 and 75% are presented in Table [10]. The obtained
results show that, total viable bacterial count
increased among the first storage period (15 days),
followed by gradual decrease in all cheese treatments
up to the end of storage, this could be due to
increasing of acidity, salt and low temperature which
control the rate of growth and bactericidal agents. As
recorded by EL-Alfy et al., (2010). Table [10]

Table (9) TVFA content of substituted probiotic soft cheese fat with Rice bran or Soybean oil when fresh and

during cold storge at 5+1°C up to 90 days.

Treatments Storage Period (days) 5+1°C
0 15 30 45 60 90
TVFA (0.1N NaoH/100g)

C 10.40 14.95E¢f 22.55P¢ 29.10% 36.258¢  45,55%¢

25% Oil R25 12.75Fbc 16.455¢0  24.40Pc 32.30¢¢ 40.708° 47,507

S25 11.90F¢ 15.408¢%f 23 50D 31.80¢¢ 39.758°  46.007%

50% Oil R50 13.60"® 18.80%%¢  26,00P" 33.35¢¢ 44,2582 52,607

S50 12.95Fbc 17.3580cd 25 250bcd 32.70¢b¢ 43.65%  50.95%¢

75% Oil R75 14.75F 20.75F2 28.75P2 35.85% 45358  54.70%

S75 13.70%® 19.055% 26.50°° 34,802 44,2582 52 75A
AB C ... Means with same letter for same treatment during storage period are not significantly different
(P<0.05). ¢ . ....: Means with same letter among treatments in the same storage period are not significantly

different (P<0.05).

Table (10) Total bacterial count content of substituted probiotic soft cheese fat with Rice bran or Soybean oil

when fresh and during cold storge at 5+£1°C up to 90 days.

Storage Period (days) 5+£1°C

Treatments 0 15 30 45 60 90
Total bacterial count (Log/cfu/g)

C 8.26 8.37 8.29 8.26 811 7.3

. R25 8.24 8.35 8.25 8.15 8.06 7.90
25%0il - oop 8.24 8.32 8.20 8.09 8.00 7.86
. R50 8.18 8.29 8.19 8.07 7.95 7.81

50% Oil S50 8.12 8.25 8.17 8.05 7.93 777
. R75 8.08 8.22 8.15 8.01 7.90 7.71
%0l gop 8.05 8.20 8.13 7.98 7.85 7.63

C: Control full-fat cheese milk 5% fat + Yoghurt starter (2%) ,R25: substituted 25% of milk fat by Rice bran
oil + Yoghurt starter + Lactobacillus plantarum (1:1), S25: substituted 25% of milk fat by Soyabean oil +
Yoghurt starter + Lactobacillus plantarum (1:1), R50: substituted 50% of milk fat by Rice bran oil + Yoghurt
starter+ Lactobacillus plantarum (1:1), S50: substituted 50% of milk fat by Soyabean oil + Yoghurt starter +
Lactobacillus plantarum (1:1), R75: substituted 75% of milk fat by Rice bran oil + Yoghurt starter +
Lactobacillus plantarum (1:1), S75: substituted 75% of milk fat by Soyabean oil + Yoghurt starter +

Lactobacillus plantarum (1:1).
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Probiotic  bacterial counts showed that
lactobacilli counts were increased during the first
period of storage presented in Table [11]. By
advancing of storage, there was a decrease in
lactobacilli counts caused also by adverse conditions
of temperature, acid development and salt content,
along the storage period as described by Tiwari et al.,
(2019). However, cheese shows great advantage over
fermented dairy products like yoghurt as a good
vehicle for incorporating of probiotic bacteria to diet
because they have a higher pH and buffer capacity,
higher consistency and more acceptability, which
would be able to offer more protection to probiotic
bacteria during storage and transit in the
gastrointestinal tract (Gardiner et al.,1998). Table
[11]

The results of microbiological analysis reflect
that yeast and mold were not detected in all treatments
when fresh and during storage up to 60 days of
storage, this could be attributed the high quality of
cheese milk and followed the good hygienic sanitary
precautions during cheese making and storage. At the
end of storage there were some counts of molds and
yeast were only detected in the control and cheese
treatments at 60 days which not affected the cheese
quality and acceptability.

Coliform group detection revealed that they
were not detection in all experimental cheese when
fresh and all over the storage period. The obtained
results of mold & yeast and coliform are confirmable
by those of EL-Kholy et al., (2016).and AL-Dubai et
al., (2020).

The sensory evaluation

The sensory evaluation of the fat substituted soft
cheese with rice bran or soybean oils revealed that the
rice bran oil cheese treatment at level of 75% had the
highest total score along the storge period followed by
soybean oil 75%, rice bran oil 50%, soybean oil 50%,
rice bran oil 25%, and 25% soybean oil cheese
treatments respectively illustrated in Fig. [2]. The
obtained results are in accordance to those obtained
by Weimer, (2007) and Nasr, et al., (2020).

The sensory evaluation values confirmed the
results obtained for ripening indices as S.N, SN/TN,
TVFA, and Shilovich ripening indices of the cheese
treatments during the storage period up to 90 days as a
result of protein hydrolysis and lipolysis by the action
of proteolytic and lipolytic enzymes elaborated by
added probiotic starter culture (Lactobacillus
plantarum) to the experimental cheese AL-Dubai et
al., (2020).

Table (11) Lactobacilli count content of substituted probiotic soft cheese fat with Rice bran or Soybean oil when

fresh and during cold storge at 5+=1°C up to 90 days.

Storage Period (days) 5£1°C

Treatments 0 15 30 45 60 90
Lactobacilli count (Log/cfu/g)

C 7.86 7.99 7.8 7.60 7.44 711

. R25 8.04 8.19 8.12 8.04 8.00 7.83

25% 0l o0 8.01 8.16 8.10 7.99 7.93 7.79

. R50 8.01 8.15 8.09 8.00 7.87 7.69

50%0il oy 7.99 8.12 8.06 7.96 7.84 7.62

. R75 7.96 8.11 8.05 7.95 7.85 7.64

(o)

%0l g5 7.93 8.09 8.02 7.02 7.83 7.49
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Fig. (2) Sensory evaluation scores of substituted probiotic soft cheese fat with Rice bran or Soybean oil when
fresh and during cold storge at 5+1°C up to 90 days. C: Control full-fat cheese milk 5% fat + Yoghurt starter (2%)
,R25: substituted 25% of milk fat by Rice bran oil + Yoghurt starter + Lactobacillus plantarum (1:1), S25: substituted
25% of milk fat by Soyabean oil + Yoghurt starter + Lactobacillus plantarum (1:1), R50: substituted 50% of milk fat
by Rice bran oil + Yoghurt starter+ Lactobacillus plantarum (1:1), S50: substituted 50% of milk fat by Soyabean oil

+ Yoghurt starter + Lactobacillus plantarum (1:1), R75: substituted 75% of milk fat by Rice bran oil + Yoghurt
starter + Lactobacillus plantarum (1:1), S75: substituted 75% of milk fat by Soyabean oil + Yoghurt starter +
Lactobacillus plantarum (1:1).

Conclusions

In this study, it was possible to substitute cheese
milk fat by soybean oil for reducing costs of probiotic
soft cheese analogues with high nutritional appeal at
lower costs, comparing with the same levels of rice
bran oil at significantly higher costs. Both soybean
and rice bran oil substituted soft cheese fat, represent
the shift toward reduced-fat or cholesterol-free, higher
antioxidants, dietary fiber and phytoconstituents
which meet consumer preferences.
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