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ABSTRACT

Ras cheese curd was produced from cow's skim milk and mixed buffaloes
and cow’s skim milk {1:1). The resuitant curd was blended with5, 10 and 15g / 100g
curd of mixed strains cultures of Lacfobaciflus delbreukii ssp. bulgaricus +
Lactobacillus casei at the ratios of T I(1:1), T il (1:2) and T ill (2:1). The curd was
incubated at 37°C for 15 days.

The addition of mixed strains clearly enhanced the biochemical changes in
all treated curds. The lactose in treated curds disappeared more rapidly than in
untreated ones, particularly in T 1ll during ripening. The total bacterial number or lactic
acid bacteria were higher in fresh curd, followed by a decline during 7 and 15 days of
curing, being more pronounced in curd containing 15% starter. The ripening indices
values increased with the increase in percentage of added starter and with
progressive incubation. The curd with 15% mixed starter (1:2) after 15 days gave the
highest values for Formot and Shilovich ripening indices and SN/TN % values after 15
days of storage. The addition of mixed strains culture increased the tryptophane
content of curd during ripening and these effect was more pronounced in curd
containing high percentage of starter.

All the ripening indices of Ras cheese curd produced from cow's skim milk
were higher than the corresponding values of curd from mixed buffatoes and cow's
skim mitk.

Keywords:.cheese curd, Acceleration Lactobacillus demseukii ssp bulgaricus,
lactobaciilus casei

INTRODUCTION

Ras cheese is considered as one of the popuiar hard cheese type
that received a great acceptance by the Egyptian consumers. Also it is used
in the formulation of processed cheese produced in Egypt. Rapid
development of flavour in Ras cheese can decrease the cost of processed
cheese manufacture as the final product. Acceleration of Ras cheese
ripening by using trace elements or enzymes, with the aim of stimulating the
microbial population of the cheese offers rapid controlled approaches to the
manufacture of high qualily cheese flavouring material in short time(Hofi, et
al.1973a,b; Abdel-Salam et al., 1978, El-Soda et al., 1985; Hofi et al., 1991;
El-Hofi and ismail 2000;

Ding et al.2001; Soda, et al.2004 and Casalta, et al. 2005).

The addition of aged Lb. helviticus cell to Ras cheese caused an
increase of protein breakdown and improved its organoleptic properties (
Nassib, 1974;). The addition of probiotic cuitures as Lb. casei culture ,Lb.
lactis and Lb. cremoris produced positive sensory changes in relation to
texture and flavour in low fat cheese (El-Sayed, et al.,1994; Mattila-
Sandholm, et af. 2002; Kask, et al. 2003; Buriti, et al. 2005).
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The present work was carried out to investigate some factors
affecting ripening in Ras cheese curd. The curd was prepared using
pasteurized cow's skim milk and mixed buffalo’s and cow's skim milk. The
factors are mainly aged curd, with starter Lacfobacillus delbreukii ssp.
bulgaricus + Lactobacillus casei in its optimum ratios.

MATERIAL AND METHODS

Cultures:  Laclobacillus delbruekii ssp. bulgaricus + Lactobacillus casei
were obtained from Hansen's laboratory Copenhagen, Denmark. Each strain
cuiture was used after propogation in sterilized skim milk.
Ras cheese curd manufacture; Ras cheese curd was of made as described
by Hofi et a/. {1973 a) from pasteurized cow's skim milk and mixed skim
buffaloes and cow’s milk(1:1). The resultant curd was mixed with different
starter mixtures as follows:
Control: The cheese curd without added starter.
Treatment I: The cheese curd was mixed with 5, 10, 15% of mixed starter
culture (1:1) of Lb.delbreukii ssp. bulgaricus + Lb. casei).
Treatment II: The cheese curd was mixed with 5, 10, 15% of mixed starter
culture {1:2) of Lb.delbreukii ssp. bulgaricus + Lb. casei ).
Treatment IHl: The cheese curd was mixed with 5, 10, 15% of mixed
starter culture (2:1) of Lb.delbreukii ssp. bulgaricus+Lb. casei).
Three replicates of each treatments were carried out . The preparations
were incubated at 37°C for 15 days.

Methods of analysis: Curds of all treatments were analyzed for total solids,
total nitrogen, soluble nitrogen, iactose contents and pH according to
A.OA.C. (1980). Soluble tryptophane(mg/100gm) measured according to
Vakaleris and Price (1959). Formol and Shilovich ripening indices were
determined as described by Abd El-Tawab and Hofi (1966). Total counts and
lactic acid bacteria counts were carried out according to American Pubiic
Health Asscciation (1978). :

RESULTS AND DISCUSSION

Data presented in Tables {1-3) illustrate that the total solids contents
of fresh curd from different treatments decreased as the percentage of added
starter increased. This can be aftributed to the low solids content in the
starter culture. The curd from mixed buffalog’s and cow's milk contained
slightly higher total solids than that from cow's milk in the different treatments.
The same trend was mentioned by Hefnawy (1977),Hofi et al,, (1991); El-
Battawy {1992) and Hassan et al (1996). The total solids content in all
treatments were sharply increased during the ripening period. This might be
due to the more curd contraction and whey exudations. Also, this increase
was most marked after 7 days, particularly in T lif (15%).

The pH of Ras cheese curd decreased slightly as the percentage of
added starter increased. This may be attributed to the higher acidity of starter
culture compared to curd used in the blend. However, the high buffer capacity
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of the curd allow for a slight change in pH as the added starter increased. In
all trials, the pH of Ras cheese curd decreased with extended ripening and
the rate this decrease was slightly greater in the early stages of ripening, but
slightly increased in T 1I(15%) at the end period. Such increase, in pH
observed during progressive ripening period, could be attributed to
formation of some basic compound from protein breakdown.

In the same Tables, it is obvious that the TN/DM% decreased as the
percentage of added starter increase. Also the curd prepared from mixed
buffaloes and cow’'s skim milk contained higher TN/DM than that prepared
from cow's skim milk in all treatments. During curing, the trials, TN/DM
%sharply increased as ripening progressed. This may be due to the high loss
of moisture during ripening as an effect of great rate of acidity, which led its
increase the shrinkage process of curd. Thereafter, 15 days of curing, the
increase in TN/DM % values was slightly less than that obtained after 7 days
of ripening in all treatments. This slight decrease can be attributed to protein
degradation and the formation of water scluble compounds.

Also, the changes in lactose content during ripening of Ras cheese
curd from various treatments are shown in Tables (1-3). Lactose of treated
Ras cheese curd disappeared more rapidly than that of control curd, which
may be due to the rapid fermentation process by the high percent of culture
used. The same trend of lactose changes was reported by El-Shibiny et al.,

1991).

able 1: Composition of fresh non fat Ras cheese curd as affected by
some lactic acid bacteria
T.5% pH T.NIDM % Lactose %
C M C M c M C M
Control 35.30 | 36.00 | 5.54 5.52 | 13.11 ] 14.11 1.65 1.70
Treatment |
5 % 34.00 | 35.09 | 542 5.40 12.86 | 13.54 1.57 1.60
10 % 3380 | 3459 | 5.36 534 (1246 | 1386 | 1.50 1.55
15 % 3300 | 3399 | 530 528 | 1290 ] 13.23 1.45 1.50
Treatment I
5 % 3485 | 356.20 | 5.44 542 12.81 { 13.52 1.54 1.57
10 % 33.65 1 34.48 | 538 536 | 12.41 | 1372 1.47 1.52
15 % 3275 | 33.84 | 5.30 5.30 12.05 | 13.06 1.42 1.47
Treatment Il
5 % 3465 ! 35.34 1 543 541 12.84 | 13.62 1.55 1.58
10 % 3372 | 3452 | 538 535 | 1244 | 1388 1.48 1.53
15 % 33.00 1 3391 { 531 529 | 12.08 [ 13.27 1.43 1.48
C: Cow's skim milk M: mixed buffalo’s and Cow's skim milk
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Table 2: Composition of 7 days old non fat Ras cheese curd as

affected by some lactic acid bacteria

TS % pH | T.N/DM % Lactose %
C M C M C M C m
Control 37.62 | 37.39 | 542 | 5.40 13.38 | 14.58 1.43 1.48
: Treatment |

5% 3855 13879 | 488 ! 486 1388 | 1455 : 104 @ 155
10 % 36.14 | 40.65 | 469 | 4865 13.62 | 14.95 | 0.97 1.00
15 % 38.33 | 41.74 [ 450 | 4.55 1405 { 1525 | 0.74 0.95
Treatment |l
5% 37.37 | 3864 | 489 | 4.88 13.83 | 1450 { 1.08 Q.78
10 % 36.75 | 40.50 | 4.44 | 4.69 13.44 | 1492 | 0.92 (.98
15 % 3802 14160 | 455 ; 4.59 14.15 { 15.20 | 0.72 0.75
Treatment Il
5% 37.23 | 38.72 |1 490 | 4.87 13.85 | 14.52 | 1.06 1.00
10 % 3423 | 4058 | 4.71 | 467 13.86 | 14.90 | 0.95 0.98
15 % 3867 (41668 | 452 | 458 14.25 : 15.22 | 0.70 0.75

C: Cow's skim milk

M: mixed buffaio's and Cow's skim mitk

Table 3: Composition of 15 days old non fat Ras cheese curd as
affected by some lactic acid bacteria

T.5 % pH | T.N/DM % Lactose %
C M C M C M C M

Control 41.43 | 39.73 T5.37 3.34 13.72 | 14.77 1.12 1.17
Treatment ! .
5% 41.33 E 41.60 {450 | 445 1457 | 14.90 | 0.55 0.60
10 % 4063 ! 43.92 [ 482 | 480 1427 | 1520 | - -
15 % [ 4163 [ 4470 [ 500 | 490 1487 | 15.30 | - -
Treatment !
5 % 4263 | 4145 | 445 [ 4.42 1462 | 14.85 | 0.50 0.55
10 % 39.95 1 43.77 | 489 | 4.82 1422 | 15.15 | - B
15 % 41563 14507 1 510 | 488 1490 | 15.25 | - -
Treatment ifl
5% 40,00 | 4160 | 443 | 440 1465 | 14.88 | - -
10 % 4141 14385 1486 | 481 14,24 | 15.18 | - -
15 % 4129 | 4463 | 515 | 5.00 1494 | 15.28 | - -

C: Cow's skim milk

M: mixed buffalo's and Cow's skim milk

Tables {4 and 5) illustrate that total and lactic acid bacteria counts
were higher in all treated Ras cheese curd than contro! curd, then followed by
a decline after 7 and 15 days of curing. These changes were more
pronounced in Ras cheese curd produced from 10 and 15% starter added
after 15 days of ripening period. The high number of lactic acid bacteria in
treated curds, can be attributed to the added starter in these treatments. This
increase would accelerate the Ras cheese curd ripening as evidenced by the
increase in soluble nitrogen, tryptophane content and the values of ripening
indices. These results agree with those reported by El-Sayed, et al,, (1994).
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Table 4: Total count bacteria non fat Ras cheese curd as affected by
some lactic acid bacteria ]

Cow's skim milk Mixed skim milk

Fresh 7 days 15 days Fresh ! T7days | 15days
Contro! 8.8x10° 4.1x10" [ 4.2x10™° | 7x10° 6.5x10™ | 2.1x10"
Treatment |
5 % 17x10° | 2.2x107° | 2.5x10° 21x10™ [ 2.7x10°° | 7.0x107
10 % 7 .3x10° | 3.9x107° | 7.4x10° 1.7x107° | 4.0x10™ | 2.6x10°
15 % 2.6x10™ | 6.9x107° | 2.0x10° 20107 [ 2.1x10™ | 1.7x10°
Treatment I
5 % 56x10° [ 1.2x10™ | 1.2x10° 1.3x10™ | 8.0x10"" | 1.6x10°
10 % 1.4x10™ | 9.6x109 | 1.4x10° 25x107 [ 8.3x10° | 1.2x10°
15 % 17107 | 1.3x10° | 1.4x10° 3.2x107° | 2.0x10° | 1.1x1C0°
Treatment N
5 % 1.4x107° | 2.6x10° | 1.1x10° 1.4x107° | 1.2x10° | 8.4x10°
10 % 1.4x107 | 1.9x10° | 1.3x10° 2.3x10° [ 1.0x10° | 1.5x10°
15 % 146100 [ 1.3x10° | 9.0x107 7.3x10° | 1.0x10° [ 2.0x10°

Table 5: The count of lactic acid bacteria non fat Ras cheese curd
during ripening

Cow's skim milk Mixed skim milk
Fresh 7 days 15 days Fresh 7days | 15days
Control [ 2.1x10" [ 2.1x10" | 26x10"7 [ 4.7x10° 2.3x10° | 1.8x10"
Treatment |
5 % 76x10° | 1.8x10"° [ 9.0x10’ 1.2x10° [ 1.5x10™ [ 5.0x10°

10 % 7.0x10° [ 2.9x10"° | 8.0x10° 1.2x10"7 | 3.1x10™" | 2.9x10°
15 % 1.3x107° [ 52x107° [ 16x10° [ 7.3x10° | 1.2x107 | 4.0x10°
Treatment 11
5% 46x10° | 6.0x10° 1.2x10° [ 9.0x10° | 3.9x10° 1.0x10°
10 % 9.0x10° | 2.6x10° 1.4x10° | 2.3x10°7 | 4.0x10° 1.2x10°
15 % 1.4x10"° | 56x10° 1.2x10° [ 2.8x10° | 1.0x10° 1.0x10°
Treatment I
5 % 6.3x10° | 1.6x10° 1.9x10° | 1.3x10™ | 1.6x10° 7.0x10°
10% 1.1x10™° | 1.1x107 1.2x10° 1 3.0x107 1.2x10° 9.0x10”
15 % 1.216° 1 1.5x10° | 9.0x10° | 6.0x10° 1.0x10° | 9.0x107

Tables (6-8) shows that the values of ripening indices increased with
the increase of the starter amounts and progressive ripening period. Formol
ripening index and Shilovich ripening values of Ras cheese curd containing
15% starter were higher than those of the other treatments at the different
stage of ripening. This increase may be due to the higher protein degradation
in the former treatment. On the other hand, ripening indices values of skim
cow's milk curd were higher than the corresponding values for mixed skim
milk. The sarhe trend was observed by Abd El-Salam et al, (1979)and El-
Sayed & Abbas (1992). The degree of ripening of Ras cheese curd expressed
as SN/TN % is given in Tables (6-8). The calculated ratio of SN/TN % was
higher in all treated curds than control curd. The SN/TN % of Ras cheese
curd were increased continuously as the ripening period advanced and this
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increase was more pronounced as the percentage of starter added was
increased. It was also of the interest to notice that curd from treatment. the T
Il at ratio (1:2) of Lb. bulgaricus + Lb. casei showed the highest SN/TN
values at the end of curing period. This can be explained by the positive
effect of mixed culture of Lb. bulgaricus + Lb. casei as a good source of
proteolytic enzymes. The same trend of SN/TN % behaviour reported by
Hofi, et al, (1991), Gomaa, et al,(1992), Shukry (1993), El-Tahra, et al
(1994), Abeib (1996) and Hassan, et al., (1996).

As given in Tables(6-8), addition the mixed cultures to Ras cheese
curd increased the soluble tryptophane content during ripening period and its
effect was more pronounced as the starter percentage was increased which
results in more protein degradation. Curd from T Il at ratio (1:2) gave the
highest tryptophane values and followed T lif by ratio (2:1) of tryptophane
content after 15 days of ripening period. Somewhat similar results reported by
Mohamed, et al. (1989), Abeid (1996) and Hassan, et al., (1996).

From the foregoing results we can conclude that addition of mixed
Lb. delbreukii ssp. bulgaricus + Lb. casei (1:2) to Ras cheese curd 15% gave
a product with acceptable ripening quality and therefore, it can be
recommended as an ingredient in processed cheese blends.

Table 6: Ripening indexes of fresh non fat Ras cheese curd as affected by
some lactic acid bacteria

Shilovich
Formol Lo Tryptophane
ripening index rnpening S.NIT.N % ?;1911 00g
~ index
C M C M C M C M
Control 17.00 j 1500 { 19.00 | 16.00 | 198 | 1.75 | 21.35 | 20.53
Treatment !

5% 20.00 ; 18.00 | 25.00 | 2400 | 415 | 4.04 | 24.88 23.87
10 % 25.00 | 2300 | 37.00 | 3500 | 5.15 | 5.01 | 30.92 30.10
15 % 4200 : 4000 | 4400 | 4200 ; 552 | 543 | 34.52 32.87
Treatment |l
5% 2400 | 2000 | 33.00 | 2900 { 525 | 520 | 28.43 27.37
10 % 3100 | 2700 | 4200 { 39.00 | 563 | 550 | 3467 33.51
15 % 51.00 1 4700} 5200 | 47.00 | 598 | 589 | 3962 38.52
Treatment il

5% 22.00 1 19.00 | 29.00 | 2700 | 515 [ 500 | 2573 25.32

10 % 2600 | 23001 37.00 | 3500 | 517 | 515 | 31.73 30.65

15 % 46.00 | 43.00§ 4700 | 4400 | 557 | 550 | 35.65 34.55
C: Cow's skim milk M: mixed buffalo's and Cow's skim milk
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Table 7: Ripening indexes of 7 days old non fat Ras cheese curd as
affected by some lactic acid bacteria

Formol ripening Shilovich{S.N/T.N % Tryptophane
index| ripening index mg/100g
Cc M Cc M C M C M
Control 55.0 55.0 (58.0 58.0 5.53| 553 3087 30.83
Treatment | :
5 % 91.0 9.0 65.0 65.0 492 492 2855 |27.57
10 % 1200 |117.0 |84.0 80.0 6.34 16.24 i34.22 |32.22
15 % 156.0 |157.0 [128.0 |125.0 |7.21 i7.00 4115 (38.15
Treatment
5% 102.0 {1020 |[77.0 77.0 6.83 16.83 (3167 [30.56
10 % 130.0 |123.0 |92.0 88.0 - |766 |7.54 13842 (3545
15% 165.0 {163.0 |136.0 ;130.0 [8.42 |7.99 4166 |40.861
Treatmen! Hi .
5% 95.0 950 {73.0 73.0 |6.19 |6.19 {29.25 |28.42
10 % 122.0 |118.0 |85.0 81.0 |7.36 [7.25 {3513 |33.24
15 % 157.0 |156.0 i130.0 |127.0 |7.61  |7.42 |51.35 |48.99

C: Cow's skim milk

M: mixed buffalo’'s and Cow's skim milk

Table 8: Ripening indexes of 15 days old non fat Ras cheese curd as
affected by some lactic acid bacteria
Formol Shilovich
ripening ripening S.NfT.N % Tryp;;;;l;ane
.. index index mgruvy
C M cC | M C M cC | M
Control | 62.0 | 650 | 61.0 | 650 | 6.22 | 593 | 4063 | 39.53
Treatment |
5% 143.0 | 140.0 | 105.0 | 1000 | 543 | 537 | 38.62 35.61
10% 175.0 | 172.0 | 140.0 ; 1350 | 7.14 | 6.94 | 40.99 35.98
15 % 203.0 | 2000 | 157.0 | 156.0 | 7.88 | 767 | 60.00 55.00
Treatment Il
5% 183.0 | 147.0 | 1240 [ 1150 | 754 | 7.34 | 4465 40.56
10% 2050 { 1950 | 1450 ; 1400 | 834 | 8.05 | 53.21 47.00
15 % 230.0 [ 2250 | 1840 | 180.0 | 945 | 8.89 ; 70.35 63.00
Treatment il
5% 144.0 | 140.0 | 1150 | 109.0 | 698 | 6.83 | 39.55 a7.44
10 % 2000 | 190.0 | 1400 | 1370 | 7.23 | 7.71 | 4263 40.65
15 % 2200 2150 | 1750 | 173.0 | 825 | 793 | 65.00 60.00

C: Cow's skim milk

M: mixed buffalo’s and Cow's skim milk
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