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ABSTRACT

The aim of this study was to improve the quality of low fat Ras cheese
vig the application of adjunct starter culture.

Ras cheescs were made from cow’s milk standardized 10 1.0, 1.5, 2.0,
2.5 and 4.0% fat conient. The fat level (4%) corresponds 1o the control. All mitk
batches were divided into two portions. The first portion of all batches was
manufactured into Ras cheese using yoghurt starter culture. Brevibacterium linens
was further added to cheese milks at the level of 0.5% in the second portion.

The obtained results reveal that, both contenis of the dry matter (DM)
and protein (total nitrogen, TNx6.38) of cheese increased as the fat content of
cheesemilk decreased. The use B. linens was associated with increasing in the
DM, protein, fat/DM contents of cheese, those alse raised gradually along
maturation period for 24 weeks. The water soluble nitrogen, non protein nitrogen,
soluble tyrosine, soluble tryptophan, total volatile fatty acids and titratable acidty
(TA) contents of cheese decreased as the fat content of cheesemilk was reduced,
but they were raised when B. linens was used. While pH value was not affected
either by lowering the fat content, or using B. linens, which did not significanily

-influence the TA% of cheese. The counts of total bacteria, lactic acid bacteria,
proteolytic bacteria and lipolytic bacteria declined as the fat content decreased,
On the contrary, those bacterial groups were higher when B. linens was applied.
In alt cases the bacterial counts were proportionally increased during maturation
period until the 12" week and then gradually decreased by prolonging the
ripening period theremore. Chalky appearance and crumbly texture werc
obviously noticed with the excessive reduction in the fat content more than 2.5%. -
The sensory quality, however, improved in the presence of B. linens even in the*
cheese made from milk containing 1%fat. i

Finally, a palatable low fat Ras cheese could successfully made fromil;
low fat milk using B. /inens as an adjunct starter culture.

Key words: adjunct starter culture, Brevibacterium linens, ripening mdlces
bacterial counts, sensory evaluation.
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INTRODUCTION

The value of milk fat has been put in doubt on grounds of health
considerations (Schelhaas, 1989). Milk fat has been identified as
hypercholesterolemic because it contains cholesterol and is primarily saturated
(Ney, 1991). Moreover high fat intake is associated with increased risk for
obesity, some types of cancer, liver and heart diseases (Williams, 1985 and Akoh,
1998). Besides, because of the awareness of adverse effects of excessive dietary
fat intake, many consumers are modifying their dietary habits (Badawi, 1998 and
OrConnor and O Brien 2000).

Technically, milk fat plays several important functions in cheesemaking
affecting cheese firmness, adhesiveness, mouthfeel and also an important flavour
ingredient whose partial or total removal causes major sensory problems (Mann,
2000 and OrConnor and O Brien 2000) . Besides its significant partnership in the
formation of the products consistency, the buttery flavour associated with milk fat
contributes to the richness of cheese flavour and it plays crucial roles in developing
the flavour percepiion, flavour stability, flavour generation and the overall sensation
of dairy products (Anderson and Mistry, 1994; Giese, 1996, de Rose, 1997, Akoh,
1998 and Hussein, 2000). Whercas, the majority of flavour components are
dissolved to some extent in the lipid phases of food, fat governs to release the
flavour slowly in the mouth and to result in a pleasant aftertaste (Labell, 1991 and
Ohmes, 1998). That means, as the fat provides mouthfeel and richness, it serves
also as a reservoir of flavour. Thereby, removing any significant amount of fat
(above 25%) from a product changes the flavour profile, in dairy products. (Furia
and Bellanca, 1990; Hatchwell, 1994 and Ohmes et a/., 1998).

Some technical trials depending on the modification of some processing
steps of cheesemaking for some varicties of semihard or hard cheeses other than
Ras cheese were described by Olson and Johnson (1990), Rosenberg (1992) and
Davide (1994). Locally, certain attempis were carried out for improving the
quality of low fat Ras cheese involving the heat treatment of chegesemilk,
application of fat replacers or the utilization of attenuated starter culture (El-
Neshawy et al, 1986; Mahmoud, 1995, Khader e al, 1995, Kebary ef af, 1996,
Salem, 1998; Hussein, 2000 and Khalil, 2003). However, Brevibacterium linens
was successfully used as adjunct starter culture in the manufacture of reduced fat
Edam and Cheddar cheeses for improving their qualities (Broadbent ef /., 1997;
Ummadi and Weimer, 2001 and Tungjaroeonchai er a/., 2601). For that in view,
the present research was conducted to study the effect of the utilization of such
strains as adjunct culture on the properties of low fat Ras cheese.

MATERIALS AND METHODS

Materials

Fresh cow’s milk was obtained from the herd of the dairy cattle at Faculty
of Apgriculture, Ain Shams University. A commercial yoghurt starter cultures
(Streptocaccus thermophilus + Lactobacillus delbruckii ssp. bulgaricus was
obtained from Wiesby GmbH and Co. KG. Niebull, Germany. Brevibacterium
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linens (ATCC 9172) was obtained from Egypt Microbial Culture Collection
(EMCC) at Microbiological Resources Center, Cairo (MIRCEN), Faculty of
Agriculture, Ain Shams University. Calf rennet powder (Ha-La) was obtained from
CHR- Hansen’s Lab. Denmark. Fine cooking salt produced by El-Nasr Saline's Co.
was obtained from the local market. Plastic coat (CESKA, 0.05% Natamaycin —
yellow) produced by CSK Food Enrichment, B. V., Holland was obtained from the
Egyptian Office for Trading and Agencies (ela), Cairo, Egypt.

Experimental procedure

The manufacture procedure described by Hofi et al. (1970) and enacted by
EOSQC (2001) was applicd for Ras cheesemaking from low fat cow’s milk
containing 1.0, 1.5, 2.0, or 2.5% fat. Cheese milks were firstly heat treated at
(72°C/15sec) and cooled immediately to 35°C, at which the milks were inoculated
with [% of activated yoghurt starter culture for milk ripening through 30 min. Then,
every treatment was divided into two portions. The first one was further inoculated
with 0.5% Brevibacterium linens as adjunct culture, while the second portion was
made without adjunct culture and corresponding as controls for the analogous fat
conlents of the first portion. Moreover, a gencral control Ras cheese (full cream)
was made from cow’s milk containing 4.0% fat using the foregoing manufacturing
procedure but without adjunct starter culture. Milks were renneted using
predissolved rennet powder at the level of 3.0g/100 L. milk. Cheese was sampled
for analyses when fresh and during ripening for 2, 4, 8, 12, 16, 20 and 24 weeks at
12%1°C and 85% relative humidity. Three replicates were done for every treatment.

Analytical methods

Dry matter (DM) content was determined according to AOAC (1998).
Fat (F), total nitrogen (TN), water soluble nitrogen (WSN), non protein nitrogen
(NPN), and titratable acidity (TA) contents were determined according to Ling
(1963). The pH valuc was measured using Lab. pH-meter, Hanna model 8417
digital pH meter. Soluble tyrosine and soluble tryptophan contents of cheese were
determined spectrophotometrically according to the method of Vakaleris and
Price (1959). Total volatile fatty acids (TVFA) were determined by the
distitfation method described by Kosikowski (1977).

The total bacterial count (TBC) was enumerated according to Houghtby
et al. (1993) using media Plate Count Agar at 32C for 48h. Lactic acid bacterial
count {LABC) was enumerated by the conventional dilution pouring plate as
described by De Man ef al. (1960) using De Man Rogosa Sharp agar media at
30°C for 2-3 days. Proteolytic bacterial count (PBC) was examined using skim
milk agar as described by Frank et al. {1993) at 30°C for 72h. Lipolytic bacterial
count (LBC) was determined according to Harrigan (1998) using Victoria Blue
butter fat Agar (VBBA). All plates were incubated at 30C for 7days.

Cheese samples from the beginning of the 8% week of ripening were
organoleptically judged by panel members of experts at the Food Science
Decpartment, Faculty of Agriculture, Ain Shams University. Organoleptic
properties of cheese samples were carried out using the figures of El-Koussy
(1966), which were 50 points for flavour, 40 points for body and texture and 10
points for general appearance.
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The obtained data werg statistically analyzed according to statistical
analysis system user’s Guide, (SAS, 1996).

RESULTS AND DISCUSSION

1. Groas composition

Data in Tables (1-3) reveal that, the contents of dry matter (DM) and
protein (TNx6.38) of cheese increased proportionally as the fat content of starting
cheesemilk decreased and /or as the ripening period prolonged (p <0.001), i.e. the
relatively high level of fat allowed the resultant Ras cheese {0 hold more moisture
and vice versa. Similar findings were reported by El- Neshawy ef al. (1986);
Mahmoud (1995), Khader ef al. (1995); Kebary ef al. (1996); Badawi (1998) and
Hussein (2000). These results could be attributed to that the fat present in milk,
reduced the whey syneresis from cheese curd due to the elimination of whey from
it through its thinnest capillaries in which the fat globules are situated. That,
because of the great number of globules, which hindered the whey flow (Dimov
and Mineva 1962). On the other hand, Marshali (1982) and Storry ef af. (1983)
reported that, increasing fat content might increasc the number of interstices
within the network which are accupied by fat globules thus leading to increased
impediment of whey drainage. The use of B. linens did not lead to any significant
differences (P> 0.05) in the dry matter content of low fat Ras cheese. Similar
findings were reported by Osman (2003). However, the increase rate in both
content of protein and F /DM of cheese during ripening was higher in the case of
using B. linens in cheesemaking (Tables, 1-3). These apparent increases could be
ascribed to the volatile components, those formed during cheese ripening, and
rather when B. linens was used, being able to evaporate through the determination
of dry matter content in oven at 105°C for about 4h.and hence to alter the F/DM
ratio in the direction of the former.

Table (1): Dry matter content of low fat Ras cheese during ripening period
(RP) as a function of the use of Brevibacterium linens as an
adjunct starter culture

RP Fat content of cheese milk %

per 40 25 20 LS 10
weck C B C B C B C B
0 5653 5941 5996 6030 6027 6152 615 6265 6567
2 5767 605 6034 6137 6130 6244 6243 6312 632
4 5872 6147 6142 6263 6224 6347 6361 6403 6451

8 6070 6392 6382 6413 6402 6521 6524 6580 6598
12 6324 6575 6535 6643 66.19 6757 67.17 6882 678
16 6488 6729 6724 6843 6845 6892 6803 6953 6956
20 657 6845 6834 6900 6918 6944 6916 7024 6999
24 6686 6913 69.16 6985 6978 7076 6964 7124 7100

C: Without adjunct cultures (corresponding as control of each certain fat level)
B: Made using Brevibacterium linens at the level of 0.5%
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Tabie (2): Fat / dry matier content of Jow fat Ras checse during ripening
period (RP) as a function of the use of Brevibacterium linens as an
adjunct starter culture

RP Fat content of cecese mill %
per 40 28 20 15 1.0
"“C B C B C B C B

4740 3468 3440 2388 2381 1847 1839 1232 1180
4893 3588 3629 471 2504 1917 1922 1288 1266
4942 3632 3699 2517 25 1959 1924 1319 1294
4978 3637 3729 2529 2655 2030 2067 1366 1408
5000 3655 3748 2540 2611 2106 2126 1413 1493
S029 3684 3688 2595 2660 2135 207 1429 4%
3032 3693 3760 2597 2655 2163 20200 44 140
3053 3745 3759 2613 2694 2181 2231 1453 1459
C: Without adjunct cultures (corresponding as control of cach certain fat level)
B: Made using Brevibocterium linens at the level of 0.5%

§Sa;¢»~oi

Table (3): Total nitrogen » 6,38 content of low fat Ras cheese during ripening
period (RP) as a fuaction of the use of Brevibacterium linens as an
adjunct starter culture

Fat content of cheese millc %
40 15 10 15 1.0
C B C B C B C B
2233 2826 220 3030 3018 3235 3222 3438 342%
2418 3062 3069 3186 3279 3202 3502 3726 3745
2877 3262 3279 3502 3490 3732 3164 3974 WM
2628 3330 3337 3573 3566 3802 3815 4051 4064
2700 3419 3439 3667 3668 3904 3917 4166 4185
2743 3471 389 3726 3720 3968 3988 4230 4255
2788 3522 3535 3783 3789 4032 4057 4294 4319
24 2833 3573 3579 3841 3847 409 4109 4358 4370
£ Without adjunct cultures (corresponding as control of each certain fat level)
B: Made using Brevibacterium linens at the level of 0.5%

gasoanolif g

2. Ripening indices

A reduction rate in all ripening indices, expressed as WSN/TN,
NPN/TN, soluble tyrosine, soluble tryptophan, TVFA contents (Tables 4-8) of
Ras cheese was recorded among the descending levels of the fat content (p
<0.0C1). This indicates, that reducing the fat content of cheese milk led to delay
the proteolysis rate and hence a decrease in the WSN, NPN, soluble tyrosine and
soluble tryptophan relcased during cheese ripening (p<0.001). These findings are
in agreement with those reported by El- Neshawy et al. (1986); Mahmoud (1995);
Khader et al. (1995); Kebary et al. (1996);, Badawi (1998); Hussein (2000) and
Khalil (2003). Moreover, Ohran and Tucky (1969) reported that, a fat in dry
matter content in the cheese of more than 50% is required for development of true
Cheddar flavour. While, data showed that, the increased tate of foregoing
ripening indices were higher in the presence of B. linens in cheese (p <0.001).
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Similar observations were found by Ades and Cone (1969) in a semi soft surface -
ripened cheese (Trappist — type); Leclercq-Perlat ef al. (2000) in soft smear
cheese; Ummadi and Weimer (2001) in reduced fat Cheddar cheese and Osman
(2003) in full cream Ras cheese. Neither the lowering of the fat content nor the
employing of B. linens led to any significant differences in the reduction rate
caused in the pH values during chegse ripening (p>0.05). While the increment
trend of TA% of cheese decreased as the fat content reduced and was not affected
by the application of B. /inens as adjunct starter culture in cheesemaking (Tables,
9-10), Likewise, Osman (2003} reported that, the addition of B. /inens in Ras
cheese had no significant effect on the acidity content.

Table (4): Water soluble nitrogen (WSN) / TN coatent of low fat Ras cheese
during ripening period (RP) as a function of the use of
Brevibacterium linens as an al_!jynct starter culture

Fat conterst of cheese millc %
4.0 25 20 1.4 1.0
C B C B C B C B
6.9 512 542 469 48 414 436 3171 3N

7.12 541 998 485 214 419 819 376 1%

138 1054 140! 947 129 820 1068 738 958

1747 1321 2217 178 2004 1040 1806 929 16.0])

2411 1828 2356 1634 2122 1421 1872 1255 1692

2534 1911 2486 17.12 2230 1495 2084 1327 1784

3272 2463 3081 209 2840 1930 2644 1708 2402

3445 2571 3292 175 3071 205 2827 1830 2697

C: Without adjunct cultures (corresponding as controf of each certain fat level)
B: Made using Brevibacterium linens at the level of 0.5%

¥Essesnoli]a

Table (5): Non protein nitrogen (NPN) / TN content of low fat Ras cheese
during ripening period (RP) as a function of the use of
Brevibacterium linens as an adjunct starter culture

Fat content of cheese milk %
40 25 0 1.5 10
C B C B C B C B

514 399 428 364 382 327 34 300 313
633 489 615 452 548 400 476 359 435
767 585 78 528 673 461 606 417 552
922 708 1023 642 93] 570 872 503 805

1134 876 1342 782 1148 702 1093 612 1012

1262 982 1569 904 1419 823 1238 733 1148

1367 1087 1694 1009 1611 927 1461 838 1372

24 1471 1192 1785 1113 1700 1032 1582 94 MM

C: Without adjunct cultures (corresponding as control of each certain fat level)
B: Made using Brevibacterium linens at the level of 0.5%

gazmamoigz
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Table (6): Soluble tyrosine content of low fat Ras cheese (mg /100g cheese)
during ripening period (RP) as a function of the use of
Brevibacterium linens as an adjunct starter culture

Fat content of cheese milk %
49 25 20 LS | X

C B C B C B (o B
306 299 3021 1293 3000 2865 295 2800 2821
4685 4534 3818 3443 5667 4345 5379 4246 5230
6486 6277 974 6151 8748 6015 8112 5878 T87S
8151 7888 12803 7730 11493 7559 10094 7386 9795
10938 10587 13605 10375 13055 10145 12047 9912 11538
13225 1278 15082 12544 14246 12266 13719 11934 13143
14152 13676 159.13 13400 14890 13126 14316 12824 14014
15673 15146 17558 14840 16732 14537 16053 14203 15095

C: Without adjunct cultures (cotresponding as control of each certain fat level)
B: Made using Brevibacterium linens at the level of 0.5%

STEETPRRL ¥ EI

Table (7): Soluble tryptopban content of low fat Ras checse (mg /100g
cheese) during ripening period (RP) as a function of the use of
Brevibacterium linens as_an adjunct starter culture

Fat content of cheese milkc %
4.0 25 20 L5 10
C B C B C B C B

W60 1951 2000 [865 1923 1750 1795 172 1752

2604 2400 4551 2349 4345 210 4006 2084 3391

4059 3741 6634 3661 6225 3444 9530 3248 5534

6340 5843 946 5718 9258 5379 8519 5073 6313

8454 TI9L 10342 7625 9950 7173 9498 6765 7191

9.98 8936 11193 8747 10724 8228 10005 7760 8737

10438 96.18 11735 9415 11300 8856 11041 8352 9621

11105 10232 12667 100,16 12081 9422 11751 8885 100.50

C: Without adjunct cultures (corresponding as control of each certain fat level)
B: Made using Brevibacterium linens at the level of 0.5%

§855=&NOiEEI

Table (8): Total volatile fatty Acids (TVFA) content of low fat Ras cheese (m
0.1N NaOH /100 g cheese) during ripening period (RP) as a function
of the use of Brevibacterium linens as an adjunct starter culture

Fat content of cheese milk %
40 25 20 15 1.0
C B C B C B C B
1629 1461 1430 1406 1391 1313 134 1220 1272

3170 2843 43135 2736 4008 2555 3933 2374 3740

4159 3730 5880 3590 5717 3352 5469 3106 5012

35685 5099 6735 4907 9458 4582 6033 4246 5817

7411 6647 8200 6397 1943 5973 419 5535 W08l

8742 7841 10341 7546 9955 T046 9543 6529 9022

10046 9011 11362 8672 10923 8097 10047 7903 9736

24 10568 9479 12031 9123 11573 8518 10822 83.14 10030

C: Without adjunct cultures (corresponding as control of each cestain fat level)
B: Made using Brevibacterium linens at the level of 0.5%

Basw«woi'& EI
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Table (9): Titratable acidity (TA)percent of low fat Ras cheese during
ripening period (RP) as a function of the use of Brevibacterium
linens as an adjunct starter culture

_ Fat content of cheese milk %
4.0 25 2.0 1.5 | K
C B C B C B C B

087 075 089 065 079 05 070 046 095

139 124 138 115 127 103 119 09 1.15

147 132 142 122 138 119 127 09 120

152 147 157 130 145 126 136 116 1.25

173 158 169 140 151 125 139 118 130

i.81 1.66 1.78 1.57 1.68 1.32 1.46 1.24 1.36

20 205 180 193 161 176 145 139 137 143

24 223 208 25 18 195 161 177 153 160

C: Without adjunct cultures (corresponding as control of each certain fat level)
B: Made using Brevibacterium linens at the level of 0.5%

N R R i!ﬁ

Table (10): pH value of low fat Ras cheese during ripening period (RP) as a function
of the use of Brevibacterium linens as an adjunct starter culture
Fat content of cheese milk %
4.0 2.5 2.0 1.5 1.0
C B C B C B C B

552 559 548 561 557 568 559 574 563
554 551 540 556 549 560 551 566 558
534 542 535 550 53 552 539 558 543
524 530 521 536 525 538 527 530 532
517 519 509 523 517 525 518 527 52
503 510 500 514 506 516 508 522 510
20 494 501 479 505 482 507 495 513 503
24 482 489 471 500 475 503 484 511 495

C: Without adjunct cultures (corresponding as control of each certain fat level)
B: Made using Brevibacterium linens at the level of 0.5%

o ®maNO i!ﬁ

3. Microbiological properties

Data in Tables (11-14) indicate that the reduction in the fat content of
Ras cheesemilk was associated with proportional reduction in the counts
enumerated in the resultant cheese of TBC, LABC, PBC and LBC. All bacterial
counts were increased by prolonging the cheese ripening period until the 12
week then declined gradually uptill the end of the experimental period (24weeks).
The statistical analysis confirmed that, the adjunct starter culture of B. linens
promoted the growing of all monitored bacterial kinds. Similar observations were
reported by Mahmoud (1995) and Salem (1998),
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Table (11): Total viable bacterial counts (CFU x10°/g) of low fat Ras cheese
during ripening period (RP) as a function of the use of
Brevibacterium linens as an adjunct starter culture

RP Fat content of cheese milk %
per 4.0 2.5 ] 1.5 1.0
week - C B C B C B C B

[t} 31 27 29 16 27 23 25 22 24
2 415 347 4.7 318 4.2 281 37 269 300
4 52 424 56 375 54 3.3 4.6 3.17 4.1
8 59 558 6.7 5.00 6.1 441 59 4.22 53
12 84 T.11 83 6.45 75 5.68 6.7 5.44 6.2
16 7.5 611 800 575 6.9 5.06 6.1 484 53
20 535 499 58 426 500 3174 4.2 3.58 39
24 36 2.59 39 217 35 19O 300 1382 2.7

C: Without adjunct cultures (corresponding as control of ¢ach certain fat level)
B: Made using Brevibacterium linens at the level of 0.5%

Table (12): Lactic acid bacteria counts (CFU x10°/g) of low fat Rax cheese
during ripening period (RP) as a function of the use of

Brevibacterium linens as an adiunci starter culture
Fat content of cheese milk %

per 4.0 25 2.0 1.5 1.0

week ¢ B C B C B C B
0 1.86 151 1.5 141 143 111 1.5 1.01 1.00
2 252 19 195 172 L7 135 135 121 122
4 317 237 234 203 206 160 161 1.40 141
8 359 311 31 270 272 210 215 180 183
12 50 396 393 347 341 270 272 230 231
16 45 39 39 309 308 240 243 205 209
20 32 277 277 228 229 177 177 151 1.52
24 216 143 145 116 117 09 094 076 076

C: Without adjunct cultures (corresponding as control of each certain fat level)
B: Made using Brevibacterium linens at the level of 0.5%

“ Table (13): Proteolytic bacterial counts (CFU x10° /g) of low fat Ras cheese
during rvipcniag period (RP) as a function of the use of

Brevibacterium linens as an adjunct starter culture
RP Fat content of cheese milk Ve
per 40 15 30 13 1.0
week C B C B C B C B

0 1.25 1.0 1.1 0.8 07 05 0.6 04 0.5
2 1.59 130 1.9 1.10 16 065 13 055 100
4 1.92 1.60 23 140 200 08 1.8 0.7 1.6
8 268 230 3.1 2.01 28 1.15 26 100 23
12 402 349 39 218 35 1.25 30 1.08 28
16 335 2% 32 1.65 24 085 2.1 082 200
20 191 152 1.9 1.04 1.4 0.6 1.2 05 1.1
24 066 042 100 026 09 015 08 0.12 0.6

C: Without adjunct cultures (corresponding as control of each certain fat level)

B: Made using Brevibacterium linens at the level of 0.5%
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Table (14): Lipolytic bacterial counts (CFU x10° /g) of low fat Ras cheese
during ripening period (RP) as a function of the use of
Brevibacterium linens as an adjunct starter culture

Fat content of cheese milk %
4.0 2.5 2 1.5 1
C B C B C B C B

035 027 03 025 024 015 016 013 0.14

092 072 0.9 0.62 08 0352 0.7 0.49 0.7

148 117 L3 1.06 1.1 09 095 084 09

209 191 2.1 1N 1.9 1.17 16 1.09 1.5

347 288 30 244 28 192 24 189 23

173 163 2.1 147 200 082 18 073 1.6

069 028 1.0 049 09 0.72 0.7 0.24 0.6

039 018 08 0.3 07 010 05 019 04

C: Without adjunct cultures (corresponding as control of each certain fat level)

B: Madc using Brevibacterium linens at the level of 0.5%

4
gga;u«hwaigﬁ

4- Organoleptic quality

Sensory scorcs listed in Table (15) show that, the cheese appearance was
negatively influenced by lowering the fat content than 2.5%, but improved from
the beginning of the 12" week of ripening period. The mean defect observed in
this respect was the chalky appearance, which fluctuated in its degree from
"slight” to “observed” gradually, in order, according 1o the reduction rate in the fat
content. Likewise the body and texture of cheese was also relatively harmed by
reducing the fat content. The crumbly texture was the most pronounced defect in
this respect. The cheese consistency was enhanced i.c. the crumbly defect had
relatively trended to disappear by prolonging the ripening period. Similarly,
cheese palatability was also negatively influenced by the reduction in the fat
content. Gradually pronounced flatness was the chief defect observed in cheese to
be associated with the decrease in the fat content. However, gradual increase in
the flavour score of Ras cheese was recorded being positively depending on the
cheese age. The trends of the organoleptic results whether of the effect of fat
content or of ripening period are in agreement with those found by El- Neshawy
ef al. (1986); Mahmoud (1995); Khader ef al. (1995); Kebary ¢1 al. (1996}, Taha
(1997); Badawi (1998); Hussein (2000) and Khalil (2003). The use of B. linens as
adjunct starter culture improved significantly (p<0.001) all sensory criteria tested
whether separately or as a total especially at the lower fat levels, so that the
removing of 75% of the milk fat (to be 1% in the cheese milk) led to loss only
15% of the 1otal sensory score (i.e. it was gained 85 out of 100 degree as a total)
of resultant Ras cheese when B. linens was used compared with 67% of that made
from milk containing the same level of the fat content but without adjunct starter
culure. Similar findings were reported for reduced fat Cheddar cheese by
Broadbent et al. (1997) and EL- Soda et al. (2000).

Finally, the foregoing results led evidently to conclude that, a palatable
low fat Ras cheese could successfully be made from low fat milk with the usc of
B. linens as an adjunct starter culture.
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Table (15): Organoleptic scores of low fat Ras cheese during ripening period
(RP) as a function of the use of Brevibacterium linens as an

adjunct narterlcu_lture
RP : Fat content of cheese mitk %
per 4.0 . 2.8 2.0 1.5 1.0
week [ C B

C
—_— Appearance score {out of 10 points
g 10 9 9 3 %L

12 10 10 10 9
16 10 10 10 9
20 10 10 10 9
24 10 1010 9

Body and Texture scores (out of 40 point)

] 35 34 35 33 33 27 27 25
12 36 3s 36 35 35 28 29 26
i6 37 38 38 37 37 29 3o 26
20 38 38 38 37 37 30 3] 26
24 39 38 38 37 37 31 31 26

“Flavour scores (out of 50 points)

8 45 42 48 4] 48 30 48 29
12 50 50 50 45 50 31 50 30 50
16 50 50 50 50 50 32 50 31 50
20 50 50 50 50 50 33 50 32 50
24 50 50 50 50 50 34 50 33 50

~Total scores (out of 100 points)

8 90 85 92 82 89 64 %) 61 80
12 9% 9s % 89 95 67 87 64 84
16 97 98 98 96 9% 69 88 65 85
20 98 98 98 % 96 | 89 66 85
24 99 98 98 96 9% 73 89 67 85

C: Without adjunct cultures (corresponding as control of each certain fat level)
B: Made using Brevibacterium linens at the level of 0.5%
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