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ABSTRACT

Two types of milk, namely milk from cows fed on straw, hay and concentrate
(control) and silage milk (from cows fed on silage) were used during this study. Silage
milk was divided into three equal parts, The first (control) raw milk without potassium
sorbate (A). The second part was heat treated to 63°c for 30min., and cooled to 37°C
(B). 0.5% potasium sorbate were added to the third part (c). Normal milk was divided
into 2 parts, unheated (D) and heated (E). The above 5 parts were individually
processed into Ras cheese. Samples of green cheese were chemically,
microbiologically and sensory evaluated throughout the ripening period, extended for
6months. Results showed that feeding cow's on silage raised the yield of Ras cheese
from 4,YY7 to Y),1¢Z, also silage heat treated milk resulted in higher yield than raw
silage milk. The addition of :,°’Z potasium sorbate decreased the acidity, SN and
N.P.N of the matured cheese. Clostridia and Spore forming bacteria were higher in
silage milk cheese, as compared with control milk. The addition of +,°’ potasium
sorbate sharply decreased T.C, LAB, coliform, clostridia, spore forming and yeasts
and moulds. Silage milk Ras cheese gained the highest scoring point, especially, raw
milk cheese, the lowest was for potasium sorbate treatment.
Keywords: Ras cheese, Silage, Clostridium, Potassium sorbate.

INTRODUCTION

Ras cheese is the most popular hard cheese in Egypt because of its
sharp and peppery flavour (EI-Shikh. M., et al., Y34¢). It is known as
Cephalotyre cheese in Greece and most of Mediterranean countries (Hofi, et
al., Y4v+). The name Cephalotyre means in Greece language “head” and so
the Greece name is translated into Arabic language into Ras Cheese. In
Egypt Ras Cheese is processed from cow's milk, sometimes 15% buffalo's
milk as a maximum are added to the cow's milk for cheese making. In Egypt
feeding system of milking cow's and buffaloes depends mainly on multicut
clover during Winter and Spring, while straw, hay and concentrates were fed
during Summer season.

Because of malnutrition of animals during Summer season, the
production of milk is very low in quantity and quality. Silage is anaerobic
fermented feed from green fodder crops resulting during the storage and
fermentation under anaerobic condition, It is well known in the developed
countries. It is made from green fodder crops containing carbohydrates like
corn silage, and molasses were added to poor carbohydrates containing
crops like clover. Feeding on silage in European countries creates the
problem of late-blowing defect to hard and semi-hard cheese caused by
anaerobic spore-forming bacteria such as species of Clostridium. Now the
use of silage in cow’s and buffaloe’s feeding is increased in Egypt, especially,
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in Summer season, because of its low price and its effects on increasing of
the yield of milk:

So the aim of this investigation is to elucidate the following topics:
The effect of silage feeding on the quality of Ras cheese, the effect of heat
treatment on the presence of anaerobic bacteria group (clostridium) and the
addition of potassium sorbate to improve the physicochemical and
microbiological properties of Ras cheese.

MATERIALS AND METHODS

Fresh evening and morning cow's milk used during this study was
obtained from EI-Serw Animal Production Research Station, having T.S
(10.9-12.50%), Fat (3-3.5%) and total protein  (2.9-3.4%). Two types of milk
were used for Ras cheese making:

a) milk from cow's fed on silage for 15 days, b) milk from cow's fed
on traditional feed (rice straw, hay and concentrates).

Local Commercials liquid rennet obtained from local market, was
used to coagulate the cheese milk in 45 minutes.Yoghurt starter culture
containing Streptococcus thermophilus: Lactobacillus delbrueckii spp.
bulgrisus (1:1) obtained from Hansan Company/Denmark. Dry Commercial
food grade sodium shloride was obtained from El-Naser Salines Company,
Alexandria was used during this investigation. Analytical grade calcium
chloride being obtained from EI-Gomhoria, Chemical Company, Egypt, were
used. potasium sorbate food grade type, was brought from EI-Gomhoria
Chemical Company, Cairo. Admixture of bees'wax + paraffin wax and vaslin
at a ratio of 1:1:0.25 was prepared for coating the Ras cheese. Waxes and
Vaslin were obtained from Chemical Company, Egypt. Cheeses were rubbed
by 3% potassium sorbate solution before waxing. Leucerne silage prepared
in ElI-Serw station for 60 days. Silage made by admixing 80% multicut clover
+15% rice straw with 5% molasses and fermented together. A layer of rice
straw followed by a layer of clover then moistened by diluted molasses. The
layers are repeated and followed to have 2m. height heap. The heap is well
preseed to have anaerobic media then tightly covered with plastic. A layer of
soil (40cm.) was placed cheet on the Plastic sheet to expel the air. Silage left
70 days to complete fermentation before cow's fedding. Rase cheese was
manufactured followed the method by (Tawab, 1963). ¢° and 1+ days old
samples of clover silage were collected from different depth of the pitch, and
thoroughly mixed together, then representatives )+ gm were mixed well in the
blender with Y+ ml Y7 sodium citrate, the bottles were left °eminutes, for Yml
from the upper layer of the emulation was taken and poured in iml distilled
water having the dilution of Y:)++. Straw and hay were well chopped, while
samples of concentrates was ground and similar to silage. Samples were
prepared for micro biological assays. Fresh cheese and cheese samples after
1, 2, 3, 4, 5 and 6 months were taken and analysed chemically,
microbiologically and sensory evaluation. Samples were threshed before
performing the tests. For microbiological analysis 10gm of cheese were well
threshed and added to 100ml sterilized of 2% sodium citrate solution and well
mixed 1ml of this emulsion represented dilution of 1 : 10. Total solid, fat, total
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protein  content and soluble protein , tiratable acidity of milk, curd, whey
and cheese were estimated as lactic acid % according to (AOAC, Y+ ++). The
pH values of all sample of milk, curd, whey and cheese were measures
using a glass electrode pH meter type GG710, Germany. The Volhrd's
method as described by (Richardson, 1985) was used to determine the salt
content of cheese.

The NPN was determined as described by (Ling, 1963). T.V.FA was
determined according to (Kosikowiski, 1978). Pannel tests was carried out by
10 person, who evaluated the organoleptic properties of cheese samples.
The panelists scored the cheese for flavour (50 point), body and texture (35
point) and color and appearance (15 point) as described by (Scott, 1981).
Total counts of different milk, whey, curd and cheese samples were
enumerated on nutrient a gar medium being prepared according to (Difco,
Y4vY). Enumeration of lactic acid bacteria was done on (MRS) medium being
prepared according to (Difco, Y4V)). MacConkey agar plate count medium
was followed to enumerate the coliform group using the method described in
(The Standard Methods for Examination of Milk and dairy products, Y41+).
Reinforced Clostridium Medium (RCM) as prepared by (Gibbs & France,
Y41e) was used for enumerated anaerobic bacteria. The medium has the
following composition:

Yeast extract AFRN
Lab-Lemcopowder Yoor g
Peptone Yoor g
Slouble starch AP
Glucose °, g
Cysteine hydrochloride g
Sodium Chloride °,. g
Sodium acetate AFRN |
Agar 059
Dist. Water 1000.0 ml

pH 6.8 +0.2 at 25°C
Nutrient Agar medium was used for enumeration of spores. The tube of
dilution 1:1000 is heated in water bath to 80°c for 10 minutes before
inoculation then cooled and poured for plate count enumeration according
(Chalmers, 1962). Moulds and Yeasts were counted on Potato Dextrose Agar
(PDA) medium according to (Difco, 1971).

RESULTS AND DISCUSSION

The effect of silage feeding on properties of Ras cheese:

Table “” shows the enumeration of certain group of microorganisms
grown on different media for ¢° and 1+ days old silage of multicute clover and
(straw, hay and concentrates) prepared for feeding.

From table “V” it is clear that silage has higher T.C as compared with
the concentrates. It could also be observed that both of lactic acid bacterial
numbers and coliforms were lower in the concentrates, and no colonies of
clostridia were detected on the RCM. The concentrates were also found
completely free of spore formes. On the other hand, colonies of mold and
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yeast grown on P.D.A are slighty lower (+,)Y x Y:')c.f.u/g in concentrates,
compared with silage samples. Silage feeds, however, contained higher
number of total bacterial counts and coliforms, whereas their content of
clostridium and spore formers were very low.

The Presence of many colonies of anaerobic bacteria in silage is
normal because the environmental anaerobic conditions for the growth of
anaerobic bacteria (such as Clostridium) is available.

Table (1): Microbiological analysis of silage, straw, hay, and
concentrates No. of Bacteria (x\+°) c.f.u/g.

Media Lactic acid| Coliforms - Spore |Yeast and
T.C . Clostridia .
. Bacteria bact. forming | moulds
Age of silag

45 days silage | 138 82 10.5 0.85 0.25 0.33
60 days silage | 130 71 8.9 0.71 0.22 0.48
Staw +hay + | 45 | g g2 41 . . 0.12
concentrates

From Table “Y” it is clear that the yield of fresh Ras cheese obtained
from silage milk is higher () Y,%e%) than control milk cheese (%,YY7). Gukov
(Y44¢) found that feeding cow’s on silage, increased the yield of cheese and
improving their quality. Heating the milk before cheese making raised the
yield of the cheese by (11.70 and 9.52%) for control and silage milk,
respectively.

Table (2) :Effect of silage feeding on fresh Ras cheese yield

Treatment Control milk Silage milks
Yield 9.23% 11.70% 11.65% 12.67% 12.81%

A: Control milk (raw)

B: Control milk (Heat treated)

C: Raw silage milk

D: Heat treated silage milk

E: Heat treated silage milk + 0.5% Potassium sorbate

Table (3 and 4) show the chemical composition of different cheeses as
affected by silage feeding throughout 6months of ripening. For all treatments,
as ripening period progressed, T.S, fat, protein and salt contents also
increased. This apparent increase is owing to the evaporation of moisture
from the cheese surface. This increase might also be due to the salting
process during the first month of ripening at room temperature. Hofi, et al.
(1970) stated that there is an increase of T.S, fat, protein and salt in Ras
cheese during the ripening period, because the moisture content was
decreased.

Coating the cheese decreased the losses in moisture content. Similar
results are also obtained by Abdou, et al. (1977), who found that cheese
coated with paraffin wax blends and plastics supensions resulted in
differences rates of moisture loss. our obtained results are higher than those
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obtained by Hagrass, et al. (1984) who found that moisture content were
41.47 and 33.91% for fresh and 6 months old ras cheese, Respectively.

As ripening period progressed T.S, fat and protein gradually
increased. The gradual increase in the fat content of the cheese is due to the
progressive loss in moisture occurring during ripening period. These trend
was reported by Omer and Buchheim (1983) and Hofi, et al. (1991) . Stated
that the decrease of Ras cheese moisture content was sharp during first
month, followed by gradual decrease during the rest of ripening period.

Table (3): Effect of ripening on the moisture, acidity, pH, salt and
salt/moisture in Ras cheese made from silage milk

Ripening Salt/

Treatments period Moisture Acidity pH Salt moisture

(month)

. A SAA 5,Y) Y,Ae ¥,AY
y ARE VXY ) ¥,Y4 Y, A
Y AR Y,¥T LAY Y,Yo AN A
A Y YA, VA Y,0A £,V Y.ou Q.Y
« 7 YA, 4 Y,a¢ Y £,.0 Yoy
g 5 YV, ¥ Y, AY % ). YV, v
= X ¥, 3% Y,Va AL ¥, VY,
g N $0,¢¢ AV o,y V,4¢ £,Y1
< y VAN Y 5,0 ¥,7 v,
o Y ¥4,39 BE 5,0\ Y,AY q,00
B ¥ YV, AT Y, ) £V Y,aA Y+,00
Z AAE A ¢,0Y ¢,\0 VY, Ve
5 Y4,47 Y,UE [N ¥y YV, VY
T Yo,AL Y,0A A €04 VY, 00
- oA A AL Y, D
Y YER Y, S0 Y, 60 LYY
Y YA,Va Y, YA 0,0 Y,0. 4,
c v W R 5, ¥,50 q,AY
B Y, A0 Y,AY . ¥, 3 Yo,
5 ¥5,3V y,Vo £,90 €,)0 V,ev
< ¥i,9. Y, VY 0,4 £,8) 'Y,TY
. £y, 71 AT 5,Yo \BE °,:14
X~ y W Y,YV °o,Y. Y,0. A,V4
T Y YA, 00 YT °¢ YA 1AV
@ D ¥ YTLVA Y,0A o, Y v,q. Ve,
2 B Y5,AY Y,vo o oY Y,:4
fro} ° To,Y V.10 €09 A VY,V
T R y,oF ¢,A0 ¢ 0¥ VY,V
N 7¢,09 VY 0,0 Yo\ &,V
y A LAY o, ¥Y Y,¢0 A, €0
Y YA, N ) Y,V 3,0V
E ¥ AL Y,YA A Y, AN Yo, ee
B AR Y, eV €10 €4 Y,V
5 R Y, eV % Y. YY,74
T Yo, A Y, 6. A ¥ YY,vo

From table “4” It is clear that feeding cow's on silage led to an
increase of T.S, fat and protein contents of fresh cheese by 2.54, 5.52 and
4.19% respectively. By the end of ripening, respective increase were 3.26,
6.36 and 4.49% for T.S, fat and protein , respectively for raw milk treatments
(A and C). Pirisi, et al. (2001) found that fed ewes on hay, silage and
concentrate increased the fat, T.S contents of the resultant cheese.
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The heat treatment of milk prior cheese processing led to an increase
in T.S. of both treatments by 1.37 and 2.60% for zero time control and silage
milk cheese and 1.77 and 2.77 for 6months ripened cheese, respectively.

Fat and protein content of 6 months ripened cheese ranged between
(36.02-33.16%) for fat and (31.83-29.81%) for protein (heat treated milk
cheese). Ayad (2004) and Awad (2006) found that values for fat/protein, T.S
and Salt of raw milk cheese was slightly lower than those of pasteurized milk
cheeses and the acidity was higher for raw milk cheese.

Table (4): Effect of Silage feeding on T.S Fat Fat/T.S Protein Protein /T.S
content of cheese during ripening.

Treatments Ripening period T.S Fat Fat/T.S Protein Protein
(month) IT.S
. oF,AY Y£,A) £1,.4 YY,)4 £),YY
) ov,4) YV,a4 LA YY Yo,rY iY,V¢e
Y IRE Y4,0A £9,YY YT £6,14
A Y LYY ¥y, 7 °.,14 YV,4) £0,09
o ¢ 1,9 ¥Y,4Y 5),00 YAY £,YY
= ° TY,4A YY,A oY, A Y401 RS
= 1 Y, E YT oY, 11 Y4,A) £V,YA
2 . o%,0n Yo,vA .00 YY,3A Y0
s \ oA Y YA £ A€ Y7,4) £0,6¢
© Y L0 YoYA T AT 0,0V
B 3 IV vY,4) °),¥Yo YA, €0 £0,YA
[ TY,AY YV, 60 oY, Y4,Y) £,
° Y YY, 6N oY,qy Yo, £V,0A
1 1,01 Y, oY,tv Yo, AN ALY
. YRE YA £V, Y XYY £1,AA
) o4, ¢ Y4,Y) €9,V Y10V £1,YY
Y ,Y) YV, € o ,AY YA, .0 £0,AY
C Y TY,A0 YY, .t oY,01 YA, Q) £0,99
£ v, e YY,a) ov,14 Y4,V ARE
° e, Y Yi, 6 oY, VY Yoy £V, ¢
1 10,V Yo,V o8, \Y e £V,A¢L
. 17,08 YA £0,YY Yé,0) £Y,Y4
x~ \ 1LY Y, .Y o),oY YV,V¢ £,y
= Y ,0. vy, T4 oY, .4 Ya,v. YA
o D Y TY,YY YY,E oF, Y Y4,0. £V, eV
& : EYRTY Yy ov i v.,00 iv,0t
(73] ° TE,AA Yo,V 0¢,v1 Y.,40 VY,V
1 LYY ¥I,eY o,Yq TV, AY £A, 1
. 00,¢) Yo,\v of,£Y YY) £,V
) °d,Y. Yoy o ,AY AR £0,AY
Y T, € ¥Y,T oy, ¢ YA 1,0
E 3 T,V Y,V oV, Y YA,40 £,V
[ T,V YY,4A R Y4,V £1,17
° TE, A ¥Y,40 oY, 4. 4,40 £1,VY
1 TE,4Y YE,q) ov, VY YoV £V,¥.
A: Control milk (raw)
B: Control milk (Heat treated)
C: Raw silage milk
D: Heat treated silage milk
E: Heat treated silage milk + 0.5% Potassium sorbate

Salt content of fresh cheese ranged between (2.21-1.80%), this salt
content was gained during the addition of 3% salt in the whey. By the second
month the salt content is highly increased because of the dry salting. By the
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end of ripening the percentage of salt ranged between (4.52-4.30%). Ismail
(2001) processed Ras cheese from baffaloe’s and goat's milk (1:1). The salt
content ranged between (3.188% and 4.533%) for fresh and 180 days old
cheese. Similarly to fat and protein, fat/protein and protein/T.S increased as
ripening period progressed Fat/T.S for ripened cheeses ranged between
(52.60% and 53.77%) Respective values for protein/T.S are between
(47.88% and 48.06).

Table “5” show the S.N, S.N/T.N, N.P.N. N.P.N/T.N and T.V.F.A of
different treatments. For all treatments (A,B,C,D and E) as ripening period
progressed, S.N, S.N/T.N, N.P.N. N.P.N/T.N and T.V.F.A paralley increased.
The increase of ripening indices values were higher for raw milk cheese, as
compared with heat treated milk cheese (A and C treatment). Hofi (1970),
Ayad (2004), Awad (2006) found that ripening indices were higher in raw milk
cheese than pasteurized milk cheese during ripening. The Lowest Values
were obtained in cheese treated with potassium sorbate treatment (E).
Cheese produced from silage milk (C and F treatment) had higher ripening
indices, as compared with control milk (A and B treatment). Pirisi, et al.,
(2001) fed two groups of ewes on two rations, The first included hay, silage
and concentrate, The second fed on lItalian ryegrass. Fat content of cheese
was higher in the first group while microbiological characteristics and protein
were less. By the heat treatment, values of S.N, S.N/T.N, N.P.N. N.P.N/T.N
and T.V.F.A were detected in sulilage raw milk cheese were 0.42, 8.60,
0.085, 1.74% and 33.5% after 6months. Respective values for traditional
feeding cheese were 0.37, 7.92, 0.07, 1.49% and 32.40% in the same order.
The addition of 0.5% potassium sorbate to cheese milk may affect the starter
activity, decreased the acidity and the ripening indices. Sakr (1998) found
that the addition of preservatives to the curd of pyramid cheese highly
decreased the values of S.N and N.P.N in the final cheese. This might be due
to the effect of preservatives in decreasing and inhibiting the activity of starter
bacteria, S.N./T.N of fresh Ras cheese were 4.32, 2.72, 5.24, 4.52% and
3.86% for A,B,C,D and E, respectively. T.V.FA gradually increased to reach
32.40, 31.00, 33.50% and 29.70% for A,B,C,D and E treatments.

Table 1" showed the count of different microbial groups of Ras
cheese during storage period being extended for 1 months at Y+ Y+ c. For
all treatments, the T.C and LAB decreased during ripening period. Although
all treatments were inoculated by ‘7 yoghurt starter, number of T.C and LAB
were different. Generally raw milk, had higher numbers as compared with
heat treated milk, and silage milk contained higher numbers than control milk.

As ripening progressed, number of T.C and LAB gradually decreased
to reach the lowest number by the Imonths. The addition of ¢’ potassium
sorbate greatly reduced the total count and also decreased the lactic acid,
bacteria count, but in less extent the number of anaerobic and aerobic
colonies and strongly destroyed moulds and yeast. The presence of yeasts
and moulds at the third month is owing to the recontamination, which
happened during ripening, Potassium sorbate also had sharp effect on
coliform bacteria. Rehmn (Y471Y) and Luck (Y4YY) summarized the effect of
potassium sorbate on different microorganisms and gave the fit al doses for
destroyed the different microbial groups.
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Table (5): Effect of ripening on the nitrogenus contents of Ras cheese
made from silage milk

Ripening
Treatments | period TP | T.N | SIN |S.N/T.N| N.P.N [N.P.N/T.N|T.V.F.A
(month)
. YY, 04 | YLEv | Ve | g, Yy Gy oYe Yo,Ye
) YOYY | LAV | oYY | o,YA T .,0ov YTL,A
Y YUY | £,09 ] YE | 0,AN Gt oYY YY,9.
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S 1 YOAY | £,V | LYY v,y eV ),¢4 Y,
= . YY,4A ¥, AN Y,vvy v, ) oYY UA
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o Y YV,T’O i,\’/\ ~,Y~ £,V ~,~V~ ~,i'ﬂ V~,\‘~
B Y YA 60 | §,60 | XYY | o)1 e Yo .,01 Yé,M.
¢ Ya,Y) | £, | YA | 1Y N e YT,
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o D Y Ya,00 | £,0Y | ¥4 | e G TA LAY YY) .
< ¢ YooV | g,a0 | vy [ 7,4 et oA YV,
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E Y YA, 40 | g,07 | «,Yo | o,0) e Yo .,00 YY, 1.
¢ Ya,v) | £,00 | YA T, L oY Y, 6
° Ya,90 | £,79 | ¥ | 1,74 vy oY YA,Y
1 Yo, vy | A | LYY | g N o AY Y4,V
A: Control milk (raw) B: Control milk (Heat treated)
C: Raw silage milk D: Heat treated silage milk

E: Heat treated silage milk + 0.5% Potassium sorbate
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Table (6): Effect of silage feeding, heat treatment and potassium sorbate
addition on the microbial counts of Ras cheese during

ripening
(No. of Bacteria (x\ ) c.f.u/g)
Ripening Spore Yeasts
Treatments period T.C | LAB |Coliform Clostridiaf . and
orming
(month) moulds
. ‘) ~,\° ~,V~ ~,Y\ ~,~Y v, 0
) Yo RN Y LYY a0 a0
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s ) VY A eV YA oY e DR
S 1 Y. e v 0 e R )
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5 \ Yo | +,.A - oY - ot
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A VY e v ey ) ) ey
° Y e v By ) ) ey
i q ~,~“ ~,~2 ~,~\ - ~,~\
. A\ ~,\/\ ~,\V ~,T’~ ~,~T’ ~,~V
) v R Yo YA B )
Y Yo Y Y OYE oY “,.0
C Y Yy RN ) YA ey Ny
3 YA ~,~q eV 88 v, 0 ~,~Y
o Vo v ,0 0 v, 0 .,0) A% A
1 3 ek 0 Y oA )
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~ ) Yo Y ey e Ny Ny
E Y v | ., o o oY o
(] D \s \ Y v, d ~,~q ~,~Y ~,~Y
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%) ° V¢ 0 et .. Yo et )
1 Y Y et LYY e )
. Y ) - ) - -
) B Y - e v - -
Y B o1 - ek - )
E Y A .,0 ) ) ) ek
A ° ot ) ) ) et
o ¢ ~,T’ ~,~\ ~,~V ~,~\ ~_~V
i ¢ ~,T’ ~,~\ ~,~V ~,~\ ~,~/\
A: Control milk (raw) B: Control milk (Heat treated)
C: Raw silage milk D: Heat treated silage milk

E: Heat treated silage milk + 0.5% Potassium sorbate

Table “Y” shows the scoring points of different cheese treatment
during "months of ripening. For all cheese as ripening period progressed the
scoring points markedly increased. The highest scoring points were for
cheese made of silage milk. Gowing back to (table V), ripening indices of
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silage milk were higher than those of control cheese. The effect of silage
feeding had more pronounced effect on flavour than on body and texture. In
general, raw milk cheeses gained higher scoring points than heat treated milk
cheeses. Many authors pointed out that raw milk cheese characterized with
better flavour than pasteurized milk cheese. Hofi. et al. (Y4V+) found that raw
milk cheese scored higher than pasteurized milk cheese of flavour quality (°¥
out of 1+ points Vs. YY), but shlightly lower on body and texture (YA out of ¢+
points, Vs. ¥Y¥). Ayad (Y:+Y), Awad (Y++7) found that sensory data revealed
that raw cheese received the highest flavour and texture score and the two
pasteurized cheeses were different in taste. The lowest scoring points were
for potassium sorbate cheese. It is well known that potassium sorbate could
destroy many groups of microorganisms which may be responsible for
ripening. Kinga, and Pirkov (Y4Y¢) found that the composition of milk from
cow's fed on silage was normal and hard cheese produced from it was given
the highest grade.

Table (7): Effect of silage feeding, heat treatment and potassium sorbate
addition on sensory evaluation of Ras cheese.
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A: Control milk (raw) B: Control milk (Heat treated)
C: Raw silage milk D: Heat treated silage milk

E: Heat treated silage milk + 0.5% Potassium sorbate
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