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ABSTRACT

In order to improve the organoleptic properties and the consumption
acceptability of Ras cheese made from buffaloes™ milk using different starters, cheese
rip2ni:.g was carried out in two successive period, the first at 25°C/30 days and the
sc ond at 12°C/60 days. Yoghurt starter was used in Ras cheese making either
individually or mixed with mesophilic lactococci, Lb. casei or Lb. helveticus. Cheese
chemical composition, ripening indices, bacterial counts and organoleptic properties

throughout the ripening process were followed.

Buffaloes’ Ras cheeses were ripened at elevated temperature had lower
moisture content and higher fat and protein contents than that of control cheese (T2),
and Lb. helveticus cheese (T6) had the most considerable effect on these parameters
during ripening.

Treated cheeses were characterized by their higher numbers of different
bacterial groups than the control cheese. Consequentiy, their titratable acidity (T.A),
protein degradation (S.N) and total volatile fatty acids (T.V.F.A) were greater than that
of controi cheese. Using elevated ripening temperature in combination with the mixed
cuiture of yoghurt starter + mesophilic lactococci or Lb. casei (T4 & T5) improved
markedly organoleptic properties and flavour intensity and body of the resultant
buffaloes’ Ras cheese which gained the highest score. Therefore, these treatments
can be recommended for manufacture of Ras cheese from buffalo milk.

INTRODUCTION

Hard cheese made from buffaloes’ milk was reported to have slow
ripening rate leading to a crumbly body accompanied with not fully developed
flavour compared to cheese made from cows’ milk (Gouda, 1976 and
Waghmars & Gupta, 1987).

Number of attempts have been carried out to solve this problem.
These included mixing both types of milk (Czulak, 1964); removing part of
calcium contents (Anis, 1975); homogenization of milk (Abo Ei-Heba, 1976);
adding sodium citrate to the milk (Teama et al, 1979); modifying the
manufacture technique (Jha and Singh, 1987); adding various enzymes (Abd-
Rabo et al, 1991); mixing cheese slurries with curd particles (Hofi et al.,
1991) and mixing buffaloes milk with butter milk (Abdel-Nabi et al., 1994).

Ripening temperature was the most important factor that affect the
properties of the resultant cheese. Elevation the temperature of ripening as a
method for its acceleration is an attractive method since it is simple and it
increases the microbial populations and activity and enhance the flavour
development (Aston et al., 1985). Furthermore, the rate of cheese ripening
can be controlled successfully through adjustment of the ripening
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temperature and good hygiene during production (Fryer, 1982). Also, it
appears that initial ripening at elevated temperatures is more effective than
increasing the temperature during ripening.

In their trials, Aston et al. (1983 and 1985) accelerated flavour
production of Cheedar cheese by ripening it at 20°C for 4 wk, then 13°C for
28 wk or at 15°C for 32 wk. The use of 16°C for 120-d accelerated ripening of
hygienic quality of raw ewes’ milk Manchego cheese (Gaya et al., 1990) and
30°C for 15 days, then 10°C for 75 days accelerated ripening of pasteurized
cows’ milk Ras cheese (Abd El-Fattah, 1999). Significantly, no adverse effect
on cheese quality was noted for any treatments in these studies.

On the other hand, to improve the quality of Ras cheese, the use of
various starter cultures represent a good potential to serve this purpose.
Yoghurt starter was used as a matter of ease but not on proper selection.
Consequently, many attempts were done to characterize a proper starter for
this purpose namely Lb. helveticus or Lb. casei in combination with yoghurt
starter which has been recommended by (Metwally et al., 1984 and 1990) or
mesophilic mixed lactic acid starter (El-Aassar et al., 1999).

For these reasons it was thought that the use of elevated ripening
temperature in combination with different starter cultures may produce further
useful increases in the ripening rate and improve the properties of Ras
cheese that was made from buffaloes’ milk which contributes about 60% of
the total milk production in Egypt. Therefore, the present work was planned to

confirm this goal.
MATERIALS AND METHODS

Materials:
Whole fresh cows’ and buffaloes’ milk were obtained from the herd

of the Faculty of Agriculture, Cairo University.

Cheese plastic coating of HALA PLAST Lb type YL and pure
lyophilized Direct Vat Set (DVS) cultures of yoghurt starter YC-281
(Lactobacillus delbreuckii subsp. bulgaricus and Streptococcus thermophilus,
1:1), mesophilic lactococci 0-114 (Lactococcus lactis subsp. lactis and
Lactococcus lactis subsp. cremoris), Lactobacillus casei 01 and Lactobacillus
helveticus B-20 were obtained from Chr. Hansen’s Laboratories,
Copenhagen, Denmark. The DVS cultures were intended for direct

inoculation to the process milk at 50u/ton (=5 g/100kg).
All media used were obtained from Oxoid Division of Oxoid LTD,

London.

Experimental procedure:
Six treatments of Ras cheese were undertaken of 20 kg milk (0.7

casein/fat ratio) each, and they were manufactured into Ras cheese following
the procedure of Hofi et al. (1970) with some maodification in the starter used.
The first treatment was made from cows’ milk with yoghurt starter which
served as a control (T1). The other five treatments were made from
buffaloes’ milk using different starter cultures as follows:-
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T2: Yoghurt starter which served as a control.
T3: Yoghurt starter.

T4: Yoghurt starter + mesophilic lactococci (1:1).
TS: Yoghurt starter + Lb. casei (1:1).

Té: Yoghurt starter + Lb. helveticus (1:1).

After salting, cheese was coated by plastic coat contain natamycin as
antifungal agent and ripened at 85% R.H. The first and second treatments
(T1 & T2) were ripened at 12°C for 90 days, while the other treatments were
ripened at 25°C for 30 days, then 12°C for 60 days.

Experiments were carried out under good sanitary conditions in all
steps and in triplicats for each treatment.

Methods of analysis:

Samples were periodically analyzed chemically for total solids (T.S),
titratable acidity (T.A), fat, total nitrogen (T.N), soluble nitrogen (S.N) and salt
as described by Ling (1963) and for total volatile fatty acids (T.V.F.A) as
suggested by Kosikowski (1982). They were also microbiologically analyzed
for total bacterial count (T.C), lactobacilli, streptococci, proteolytic bacteria,
lipolytic bacteria, coliforms and moulds & yeasts according to the methods
described by the American Public Health Association (A.P.H.A., 1992).
Cheese samples were also organoleptically judged by 10 panel members of
experts at the Dairy Department, Faculty of Agriculture, Cairo University. The
cheese was judged for flavour (50), body and texture (40) and general
appearance (10).

RESULTS AND DISCUSSION

Chemical composition:

As shown in Table (1), the buffaloes’ Ras cheese (T2) had lower
moisture content than cows’ Ras cheese (T1). This could be due to the
difference in the casein micellar composition and high ratio of ca** content in
buffaloes’ milk (Abdel-Salam et al., 1978) which led to expel more whey from
cheese curd.

As for fat and protein content, the buffaloes’ cheeses were
characterized by its higher fat and protein contents when compared with the
cows’ cheese (T1). While, the changes inthe T.A, T.V.F.A and S.N/T.N was
faster in cows’ cheese than buffaloes’ cheeses.

Composition of Ras cheese made from buffaloes’ milk with different
types of starter and ripened at 25°C for 30 days, then at 12°C for 60 days is
reported in Table (1). As can be observed, the moisture content of all
samples decreased during ripening and the rate of decrease was higher in
treated cheeses than that of the controf (T2). This decrease was due to the
increase in ripening temperature. On the other hand, cheese made with Lb.
helveticus (T6) had lower moisture content than other treatments when fresh
and during ripening. This decrease might be attributed to expulsion of more
moisture with increase acidity attained by Lb. helveticus as shown in Fig (1).
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Fig. (1): Changes in T.A [A], T.V.F.A [B] and S.N/ T.N [C] of
Ras cheese made from buffaloes’ milk with different
starters and ripened at high temperature during
initial ripening period.
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Concerning fat, protein and salt/water of treated cheese compared with the
control, there were gradual increases by advanced ripening period and the
ratios depended on the rate of moisture decrease. This effect on moisture
contents also led to the higher percentages of fat and protein in treated
cheese than that of the control (T2).

Table (1): Effect of high temperature during initial ripening period on
the chemical composition of Ras cheese made from
buffaloe’s milk with different starters.

Parameter Ripe!\ing Control Treatments
| e -
T T2 T3 T4 T5 6
0 47.11 | 4517 | 4603 | 4597 | 4569 | 44.22
15 4342 | 4221 | 4119 | 41.08 | 4094 | 39.13
Moisture 30 4133 | 3952 | 3831 | 3717 | 3685 | 34.76
60 38.82 | 3788 | 3572 | 3411 | 3343 | 3225
90 3592 | 3411 | 3283 | 3279 | 3174 | 30.09
0 28.0 30.5 300 | 300 | 300 30.5
15 29.5 325 320 32.0 33.0° 33.0
Fat 30 315 34.0 345 34.0 35.0 35.5
60 33.0 35.5 36.0 355 | 365 37.0
90 345 36.5 37.5 37.0 38.0 385
0 2290 | 2424 | 2444 | 2450 | 2533 | 25.14
15 2367 | 2514 | 2565 | 2584 | 2692 | 26.99
pI:tteailn 30 2584 | 2763 | 2794 | 2801 | 2890 | 2871
60 26.80 | 2865 | 2909 | 2922 | 30.05 | 29.99
90 2763 | 2941 | 3005 | 3005 | 30984 | 3120
i 0 3.95 4.01 376 | 374 | 381 | 403
15 4.49 4.55 459 | 450 | 442 468
Saltwater 30 5.01 5.14 524 | 533 5.16 5.41
60 5.59 5.60 5.91 6.06 5.89 602
90 6.35 6.60 658 | 653 | 646 6.75

¢ T1 made from cows" milk and T2 made from buffaloes’ milk and ripened at 12°C for 90
days.
e T3, T4, T5 and T6 made from buffaloes’ milk and ripened at 25°C for 30 days, then
12°C for 60 days.
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Ripening development: ,

As can be observed from Fig. (1), the T.A was affected by the type
of starter used whether when fresh or during ripening. The T. A of fresh
cheese was highest in TS and T6 being 1.42 and 1.53%, while it ranged
between 1.12 - 1.27 in the rest of the samples. These resuits coincide with
the ability of the various starters to produce lactic acid which is higher in the .
lactobacilli spp. than the other lactic acid bacteria (Sneeth et al., 1986).
These results are partly in agreement with Metwally et al. (1984) and El-
Aassar et al. (1999). Also, the rate of acid production was much faster in
cheese ripened at higher temperature reaching higher values after 30 days
than the buffaloes’ control cheese (T2) after 90 days indicating the
stimulatory action of increasing ripening temperature on the activity of the
bacteria. Similar results were found with cows’ Ras cheese (Abd El-Fattah,
1999). Regarding the total volatile fatty acids (T.V.F.A.), results given in Fig.
(1) show that the cheese treated with Lb. heveticus (T6) started with high
level of T.V.F.A. During ripening an obvious increase occurred in all
treatments but at different rates. The cheese ripened at high temperature had
higher T.V.F.A than that of control. This effect was more pronounced in T4,
T5 and T6 than T3. This is obviously due to the initial high ripening
temperature which enhanced the activity of lipolytic enzymes and bacteria
and the effect of the starters used. Similar results were obtained by
Kosikowski and Iwasaki (1975), who reported that FFA were 9.6% higher in
30-d Cheddar cheese ripened at 20°C than cheese ripened for the same time
at 10°C. -
: Data given in Fig. (1) clearly indicate that the S.N/T.N markedly.

increased in ali buffalo cheese samples as the storage period advanced. The
S.N/T.N values were higher in buffalo cheese ripened at high temperature
than the control (T2) throughout the ripening period. These results are
partially in agreement with Aston et al. (1983) who found that in Cheddar
cheese ripened for 30 d at 20°C, concentration of free amino acids (PTA-
soluble N) was higher than in cheese ripened at 8°C. Also, it appears that the
type of starter had a pronounced effect on the break down of protein. The
S.N/T.N in samples contained mixed culture of yoghurt starter and different
lactic cultures (T4, TS and T6) was higher than corresponding sample with
yoghurt starter only (T3). This is expected to be due to the variation in the
proteolytic activity of the various starters used. These results are partially in
agreement with Metwally et al. (1990) on buffalo Ras cheese.
Microbiological changes:

No growth of coliform and mould and yeast were observed
throughout ripening as the processing and ripening in cheese were made
under highly hygienic and sanitary conditions. Table (2) summarizes the
effect of the elevated ripening temperature regime on the composition and
microflora development of buffaloes’ Ras cheese. it could be observed that
there were small differences in the microbial groups of all cheese samples
when fresh. As ripening progressed, the T.C decreased gradually in the
control samples, while increased until the 30 days of ripening in cheese
treatments and then slowed down until the end of ripening.
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Table (2): Effect of high temperature during initial ripening period on
the microbial contents of Ras cheese made from buffaloes’
milk with different starters.

Ripening Control Treatments
Microbial groups period
{CFU/g) (days)

T1 T2 T3 T4 T5 T6

0 22 16 19 25 18 14

15 13.5 6.7 24 29 25 17

Jourenr i 30 57 33 0 | 3 | 32 | 28
60 4.8 22 17 253 21.7 16.2

90 29 13 10.3 121 9.8 7.4

0 49 56 44 61 48 53

15 38 42 33 45 36 34

Streptococci X10° 30 31 3% % | 32 | 27 | 25
H 60 27 29 19 & 23 19 17

90 22 24 12 15 11 10

0 35 29 34 40 37

, 15 73 65 67 7 84 87

Lactobacilli X 1O7 ” F 30 130 125 128 S 144 139
60 158 152 154 162 173 168

90 123 120 129 135 136 131

0 16 18 15 . 17 20 19

15 25 22 32 30 36 33

e er0? 30 30 28 | 41 | 44 | a1 | 42
60 19 18 23 21 23 20

S0 3.0 37 46 6.4 7.7 6.7

0 10 8 11 9 10 12
15 18 15 | 20 | 24 | 26 | 23

s X107 30 2% 27 | B | w | 2 | 3
60 13 12 18 17 19 16

90 1.2 1.0 2.5 2.4 | 23 2.8
e« T1 made from cows' milk and T2 made from buffaloes' milk and ripened at 12°C for

. TS:, fI":,v:".'i and T6 made from buffaloes" milk and ripened at 25°C for 30 days, then
12°C for 60 days.
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As for the lactic acid bacteria, the maximum count for streptococci
was attained in the fresh cheese and then decreased throughout the ripening
period with higher rate in treated cheeses. On the other hand, the lactobacilli
count increased in all treatments until 60 days with higher rate in treated
cheeses then decreased after 90 days. A similar trend for lactobacilli growth
throughout the ripening at elevated temperature of Cheddar cheese was
reported by Cromie et al. (1987).

Concerning the proteolytic and lipolytic bacterial counts, data in the
same Table show that they followed similar trend of changes during ripening,
although the counts of proteolytic bacteria were generally higher than lipolytic
bacteria. Both groups increased gradually in all the cheeses by ripening up to
30 days then decreased sharply at the end of ripening period. However, the
treated cheese showed higher numbers of proteolytic and lipolytic bacteria
than that of the control cheese throughout the ripening period. This indicates
the stimulatory effect of elevated ripening temperature. These results are
partly in agreement with Abd El-Fattah (1999).

Organoleptic properties:

Table (3) shows the average scores for the organoleptic properties of
the control and treated cheeses throughout ripening. It appears from the
presented data, the best organoleptic properties were found with cows’ Ras
cheese (control-T1) as it gained a total score of 91 at the end of ripening.
Buffaloes’ Ras cheeses ripened at high temperature (T3, T4, T5 and T6)
were organoleptically better than the control buffaloes’ cheese (T2) as they
gained a total score of 80-88 as compared to 72 for the control. The treated
cheeses falvour was acceptable, clean and well developed and having a
good body and texture. This might be attributed to the contribution of
elevated ripening temperature in releasing the responsible bacterial enzymes
for protein decomposition and fat hydrolysis of cheese forming more flavour
components. Moreover, T4 and T5 where yoghurt starter mixed with
mesophilic lactococci or Lb. casei were used, recorded the highest score of
87 and 88, resp. These resuits are partially in agreement with Puchades et
al. (1989) who reported that the Lb. casei-added Cheeder cheese was
classified as having a “strong Cheddar cheese” flavour. However, the acidity
was evident in the flavour of cheese made with Lb. helviticus and the body
was slightly hard.

In conclusion, the use of elevated ripening temperature in
combination with the mixed culture of yoghurt starter + mesophilic lactococci
0 -114 or + Lb. casei-01 proved to be of value for making Ras cheese from
buffaloes’ milk and. The body was smooth, the flavour was well developed.
Not only that, but also, this method is simple, producing fully ripened product
with good properties using the traditional ripening technique. Of course, this
work is flexible and lend itself easy to manipulate both the temperature and
its period to get the proper flavour. The success of this technique depends
heavily on the strict sanitary conditions that should be followed throughout

processing.
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Table (3): Effect of high temperature during initial ripening period on the
organoleptic properties of Ras cheese made from buffaloes’
milk with different starters.

Score points
o]
> | 8
Ripening | 3 < n -
Treatment | period | $ : 9 ) Comments
(days) | 8 | g | & | 3
CHEE
F 0 7 % 3 &8 Clean flavour
15 7 28 37 72
T1 30 8 3 39 78 | Developed flavour
60 8 34 42 84 | Proper body & texture
90 9 37 45 91 | Good flavour & smoothness
105 : z; ;; :; Clean flavour
T2 :g Z ;2 2; :_21 Flat flavour & crumbly body
90 7 30 35 72 | Flat flavour & medium smoothness
T 0 s 23 27 % Clean flavour
15 6 26 30 62
T3 30 7 29 35 71 | Developed flavour
60 8 32 38 78 | Proper body & texture
90 9 34 40 83- | Good flavour & smoothness
0 6 23 28 57 | Clean flavour
15 6 26 30 62 | Slight bitterness
T4 30 7 29 35 71 | Developed flavour
60 8 | 32 | 40 | 80 [ Properbody & texture
90 9 35 43 87 | Good flavour & smoothness
0 6 23 28 57 | Clean flavour
15 6 25 32 63 | Acid flavour
T5 30 7 29 36 72 | Developed flavour
60 8 32 41 81 | Proper body & texture
90 9 35 44 88 | Good flavour & smoothness
0 6 23 28 57 | Clean flavour
15 <] 24 32 62 | Acid flavour
T6 30 7 | 26 | 35 | 68 | Mid-flavour
60 7 29 38 74 | Slight hard body
90 8 32 40 80 | Mild-flavour & slight hard body

¢ T1 made from cows’ milk and T2 made from buffaloes' mitk and ripened at 12°C
for 90 days.

e T3, T4, T5 and T6 made from buffaloes' milk and ripened at 25°C for 30 days, then
12°C for 60 days.
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