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Abstract

amel rennet was extracted from camel calf stomachs by the
C method used for bovine rennet. Coagulation of camel milk

for the production of cheese has been proved to be difficult
by the use of the available commercial rennet. Therefore that study
was focused on the use of crude gastric enzymes extracted from
different parts stomach at different ages (1, 3 and 5 years old).
The non-purified gastric enzymes extracts from camels (GEC)
different parts of stomach and at different ages were characterized
by their rennin units (RU/g), milk clotting time (Sec.) and
proteolytic activities. The conditions of milk clotting by the crude
gastric enzymes extracted were optimized at different pH 5.5, 4.5,
4.0, 3.5 and rennin units (RU/g). The results concluded that the
extracting solution from the behind part of the stomach was the
greatest rennin units (RU/g), milk clotting time (Sec.) and
proteolytic activities compared with the extracting solution from the
front part of the stomach pH4.5. The good substitute for calves'
rennet can be obtained from the dried vells of camel and can be
named adult camel rennet.
Keywords: Camels rennin, Camels milk, Different extracting
solutions.

INTRODUCTION

For centuries, calf rennet has been used as a milk coagulant in the production
of all varieties of cheese. Rennet is used in medicinal products as well as for the
manufacture of lactose. In Egypt and in the rest of the Arabic region the majority of
rennet used is from animal sources. Commercial calf rennet consists mainly of two
enzymes chymosin and pepsin. The relative proportion of the two enzymes varies with
the age of the animal. The major, milk-clotting component of standard rennet is
chymosin (88 to 94%), although mature animal rennet may contain up to 90 to 94%
of pepsin and only 6 to 10% of chymosin (Broome and Limsowtin, 1998). Compared
to chymosin, pepsin has number of disadvantages such as longer clotting time,
forming a soft curd, and an undesirable taste. Another important factor with respect
to cheese technology is the clotting power of proteolytic enzymes. The clotting activity
affects the properties of the curd, such as firmness or softness, during processing
(Dejmek and Walstra, 2004, Walstra, et al., 2005). Imperfect rennet manufacturing,
defects in packing and improper storage conditions may result in changes in the
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clotting activity of these enzymes. Good quality rennet should possess a constant
clotting activity and contain no other enzymes than chymosin. In addition, rennet
should not contain any microorganisms that produce gas and acid since these might
cause serious problems in the final product, such as defects in taste & flavor,
putrefaction, disintegration and blowing (Beresford, 2003, Upadhyay, et al., 2004).
Camel milk requires more calf rennet than cow milk to coagulate and the relative
amount of rennet needed varies widely (Ramet, 2001). Extracts of adult camel
abomasums have been used to coagulate cow milk with success (Fox et al., 2000).
However, these enzymes have not been tried on camel milk. Rennet extracts from
lamb and cow calves were found to be more effective with the milk of the respective
species (Kappeler,et al.,2006), while pig chymosin and pepsin respectively, were
found to have a higher milk clotting activity in pig milk than in cow milk (Bansal, et
al.,2009). Accordingly, it would not be surprising if camel rennet is more effective on
camel milk than calf rennet.

The average activity loss per month is relatively high as compared with
imported rennet. When rennet is kept at high temperatures, pepsin activity increases
in whey proteins. As a result, some defects in taste, flavor and melting problems in
the cheese structure may occur (Hooydonk& Van Den Berg, 1988). Therefore, the
ratio of chymosin to pepsin and the microorganism load in rennet are of great
importance in cheese technology. Microorganism activity in rennet may cause
decrease in the activity and a variety of defects in the cheese (Guinee and Wilkinson,
1992,). Questions are still raised as to their hygienic quality (Ec, 2002). Research is
needed for assessing the safety of rennet obtained from calves and adult cattle in
Egypt with regard to contamination risks including those resulting from the method of
harvesting, contamination with feed, feed bans, the risk from cross-contaminated
feed, and geographical sourcing. This work was therefore aimed for extracting camel
rennet and testing its ability to coagulate camel milk and proteolytic activity at
different ages during storage period.

MATERALS AND METHODS

Experimental procedure:

The camel stomach tissues were obtained from Butcher in Kafr EI-Sheikh, The
abomasums were obtained from camels at different ages 1, 3 and 5 years. The
stomach tissues were cleaned with running water, (average weight of fresh stomach
was 1200g), blowed salted, dried at room temperature, which varied from 20-25°C for
25 to 30 days (average weight of dried vells was 400 g with drying ratio of 32.91%),
then cut into small pieces as reported by Fahmi and Amer (1962). The extracting
solution was prepared to contain 3% boric acid, 0.5% sodium benzoate and 8%
sodium chloride at pH about 5.5. The obtained solution was divided into 4 parts. To
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each part, HCL was added to give pH value of 5.5, 4.5, 4.0 and 3.5. Dried fourth
stomachs pieces were then added to each part at the rate of 20% (w/v). The
extraction was carried out for a period of nine days with daily stirring to mix the
tissues in the mixture.

During the extraction period, milk clotting activity (MCA) and proteolytic
activity (PA) were determined and the pH was adjusted daily 5.5, 4.5, 4.0 and 3.5 for
different treatments. After the end of the extraction period, other steps of the
preparation were continued as reported by Fahmi et al., (1979). Each one of the
obtained extracts was divided into two parts. One was kept in the refrigerator at 7
1°C and the other at room temperature (25 + 2 °C).

The MCA, PA, and pH values were determined every month up to four months.
Methods of analysis:

Milk clotting activity expressed as rennin units per g (RU/g) was determined
using reconstituted skim milk according to Fahmi and Amer (1962).

Proteolytic activity of the extracts was measured by the method of Davis and
Smith (1955). It was expressed as micrograms of tyrosine released from casein per
one minute by 1 ml of enzyme solution. The colour developed was measured at
500nm.

The pH values were measured using a pH meter (HANNA instruments model
8417, USA).
Statistical analysis:

All experiments were performed with three replicates each. All data were
reported as
means with standard error. An analysis of variance (ANOVA) was applied to assess
differences among the “Gastric Enzyme Extract from Camels” (GEC) at different ages
by using SPSS (Statistical Package for the Social Sciences) SPSS (1998).

RESULTS AND DISCUSSION

Data given in Table 1 showed the milk clotting time (Sec.) and rennin units
(RU/g) of the extracts from dried camel abomasums were affected by days and pH of
extracting solution and all data were significantly different (p< 0.05). Milk clotting
time (MCT) throughout the extraction, period was the lowest at pH 4.5, greatest at pH
5.5 compared with pH 4 and 3.5. On the other hand, the extracting solution from the
behind part of the stomach had the greatest rennin units (RU/g) compared with the
extracting solution from the front part of the stomach at pH 4.5 at three days of
extracting solution. While the milk clotting time (Sec.) and rennin units (RU/g)
increased after nine days of extracting solution from the other parts of the stomach.
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Table 1. Effect of days extracting solution pH of dried camel abomasums on the milk clotting time Sec. (MCT) and rennin units (RU/g).

3 days 5 days 7 days 9 days
pH Varianc Front part Behind part Front part Behind part Front part Behind part Front part Behind part
values | e
MCT RU/g MCT RU/g MCT RU/g MCT RU/g MCT RU/g MCT RU/g MCT RU/g MCT RU/g
55 Max 675 15.2 190 55.6 570 17.8 140 74.1 520 20.0 134 76.9 490 20.8 130 78.1
' Min. 660 14.8 180 52.6 560 17.5 135 71.4 500 19.2 130 74.1 485 20.4 128 76.9
Mean 668 14.9 185 54.1 567 17.6 137 64.2 510 19.1 133 75.2 485 20.6 129 77.2
ef ’ + + + + + + + + + + + + + + + +
3.21 0.51b | 1.21 1.54 2.35 0.52 0.62 1.42 3.54 0.65 0.54 1.58 2.11 0.23 0.68b | 0.96
SE
a b a a b b a a b b a a b a
45 Ma. 570 18.0 155 67.6 540 20.4 132 78.7 480 21.9 108 95.2 450 23.7 107 95.2
' Min. 555 17.5 148 64.5 512 19.2 128 78.1 455 20.8 104 89.3 430 22.2 100 90.9
Mean 562 17.8 151 66.3 524 19.7 130 77.8 465 21.5 106 924 440 22.8 104+ | 93.2
ef ’ + + + + + + + + + + + + + + 042b |
2.63 0.23 0.98 1.23 1.97 0.89 0.54 1.26 2.89 0.68 0.42 1.25 1.96 1.02 1.21
SE
a b b a a b b a a b b a a b a
4.0 Max 635 16.0 168 62.5 550 18.3 136 76.9 490 20.8 128 81.9 485 21.5 125 83.3
' Min. 625 15.7 162 60.6 540 18.2 132 741 480 20.4 121 79.4 475 20.6 120 80.0
Mean 628 15.8 165 61.6 544 18.1 134 75.0 485 20.6 125 80.5 480 20.9 123+ | 81.3
L ’ + + + + + + + + + + + + + + 0.23b | £
2.58 0.21 0.65 0.96 2.05 0.67 0.62 1.25 2.97 0.85 0.53 1.34 2.05 0.68 1.32
SE
a b b a a b b a a b b a a b a
35 Max 650 15.6 182 57.1 560 18.0 146 71.3 520 20.0 138 78.1 490 21.0 135 80.0
' Min. 640 154 175 54.9 542 18.3 142 68.9 510 19.2 121 74.1 475 20.8 125 74.1
Mean 645 15.5 179 55.9 584 18.1 144 69.8 510 19.7 132 75.9 483 20.9 130+ | 77.0
N ’ + + + + + + + + + + + + + + 033b | £
2.97 0.24 0.75 0.87 1.89 0.56 0.75 1.34 2.98 0.72 0.49 1.23 221 0.76 1.45
SE
a b b a a b b a a b b a a b a

a, b, ¢ Means within the same row with different letters are significantly different (P< 0.05).
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Table 2 showed the effect of the extracting solution pH and age of dried camel
abomasums the front part and behind part on the milk clotting time Sec. (MCT) and
rennin units (RU/g) significantly (P< 0.05).The milk clotting time was the highest from
the front part compared with the behind part at the age one year. Whereas, the
rennin unit (RU/g) was the lowest from the front part compared with the behind part
in all the extracting solution pH at 5.5, 4.5, 4.0 and 3.5.However, gastric enzyme
extract at the age 5-years-old camel from the behind part of stomach showed a lower
of the milk clotting time and highest of the rennin unit compared with gastric enzyme
extract 1 and 3-years-old camel from the behind part of the stomach extracting
solution at pH 4.5. On the other hand, gastric enzyme extract at 5-years-old camel
from the front part of stomach showed the highest milk clotting time and the lowest
of the rennin unit compared with gastric enzyme extract at 5-years-old camel from
the behind part of the stomach extracting solution at pH 4.5. These results were
agreed with those obtained by Boudjenah et al., (2012) who reported that the now-
purified enzyme preparations gastric enzyme coagulation obtained from the old
camel's showed better coagulation activity.

Table 2. Effect of the extracting solution pH and age of dried camel abomasums on

the milk clotting time Sec. (MCT) and rennin units (RU/g).

1 year 3 years 5 years
Front part Behind part Front part Behind part Front part Behind part
pH Varia | MCT | RU/g | MCT | RU/g | MCT | RU/g | MCT | RU/g | MCT | RU/g | MCT RU/g
values | nce
55 Max. | 675 15.8 | 185 55.6 | 530 19.6 | 162 64.5 | 490 | 20.8 | 140 78.1
) Min. 635 14.8 | 180 54.1 510 19.2 155 61.7 | 485 20.0 | 130 76.3
Mean. 660 15.2 | 183 54.6 | 520 19.4 | 159 62.9 | 485 | 20.6 | 133 77.1
L + + + + + + + + + + + +
S 231 | 0.54 1.32 | 0.98 167 | 068 | 1.05 | 096 | 136 | 0.75 | 098 | 0.88
a b b a a b b a a b b a
45 Max. 560 18.2 | 175 60.6 | 465 21.9 148 71.3 | 455 23.3 | 110 95.2
) Min. 550 17.9 | 165 57.1 | 455 21.5 140 67.6 | 435 22.2 | 105 90.9
Mean. 555 18.0 168 59.5 | 460 15.4 | 144 69.3 | 445 22.7 | 107 93.2
L + + + + + + + + + + + +
1.98 0.42 1.23 0.86 1.54 0.52 1.08 0.86 | 1.24 | 0.62 0.56 0.97
SE
a b b a a b b a a b b a
40 Max. 640 16.0 | 190 54.1 | 540 19.6 | 182 57.1 | 485 21.5 125 83.3
) Min. 625 15.6 | 185 52.6 | 515 18.3 | 175 54.9 | 465 | 20.6 | 120 80.0
Mean. 633 15.8 | 188 53.1 | 525 19.0 | 179 55.9 | 475 | 20.9 | 123 81.3
L + + + + + + + + + + + +
2.12 0.65 1.54 0.75 1.63 0.57 1.24 056 | 1.25 | 0.74 0.68 0.96
SE
a b b a a b b a a b b a
35 Max. | 650 15.6 | 185 55.6 | 545 19.2 | 165 62.5 | 495 | 21.0 [ 135 80.0
) Min. 645 15.4 | 180 54.1 520 18.3 | 160 60.6 | 475 20.6 | 125 74.1
Mean. 647 15.5 | 183 54.6 | 535 18.6 | 163 61.2 | 485 | 20.8 | 130 77.0
L + + + + + + + + + + + +
2.05 0.52 1.42 0.65 1.45 0.62 1.32 0.64 | 1.38 | 0.68 0.74 0.87
SE
a b b a a b b a a b b a

a, b, c Means within the same row with different letters are significantly different (P< 0.05).
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Losses percentage of rennin units (Ru/g, %) of dried camel abomasums as
affected by storage period in the refrigerator and at room temperature significantly
(P< 0.05) showed in Table (3). The losses of rennin units were observed during the
storage period (79.37 Ru/g). However, the losses percentage increased during the
storage period (11.90% in 4 months) in the refrigerator. On the other hand, the
losses percentage of rennin units at room temperature were the highest compared
with the refrigerator sample during the storage period in the extracting solution at pH

4.5,

Table 3. Effect of storage period in the refrigerator (7 £ 1 °C) and at room
temperature (25 = 2 °C) on the loss of rennin units (Ru/g, %) of dried
camel abomasums.

In the Refrigerator
Variance Zero time 1 Month 2 Months 3 Months 4 Months

Ru/g Loss Ru/g Loss% Ru/g Loss% Ru/g Loss% Ru/g Loss

% %
Max. 95.2 Nil. 89.9 6.2 83.4 13.0 80.9 17.8 79.4 | 19.2
Min. 90.9 Nil. 85.3 4.5 82.2 9.6 78.3 10.9 76.9 | 11.9
Mean. 93.2 Nil. 88.1 5.4 82.8 1.1 79.7 14.3 77.7 | 16.3

+ + + + + + + + + +
SE 1.89a 1.65b 0.21d 1.42c 0.31c 1.32d 0.42b | 1.21e | 0.75

a

At room temperature

Variance Zero time 1 Month 2 Months 3 Months 4 Months

Ru/g Loss Ru/g Loss% Ru/g Loss% Ru/g Loss% Ru/g Loss

% %
Max. 95.2 Nil. 83.9 13.2 76.3 19.9 70.5 26.0 65.8 | 33.9
Min. 90.9 Nil. 80.9 10.3 75.1 15.5 68. 8 24.6 60.5 29.6
Mean. 93.2 Nil. 81.9 11.8 75. 9 18.4 69.7 25.3 63.1 32.4

+ + + + + + + + + +
SE 1.89a 1.23b 0. 35d 1.02¢ 0. 45¢ 1.11d 0.68b | 1.12e | 0.96

a

a, b, c Means within the same row with different letters are significantly different (P< 0.05).

Data given in Table 4 showed that the milk clotting activity (MCA) of the
extracting solution significantly (P< 0.05) was highest at pH 4.5 and the lowest at pH
5.5 compared with the extracting solution at pH 4.0 and 3.5. Those results suggested
that the most suitable pH for extracting was activated enzymes at 4.5. The lowest
milk clotting activity of the extracts were obtained at pH values (4.0 and 3.5) might be
resulted from the unfavorable effect of the prolonged activation of the enzyme at the
lower ranges of pH. The lower milk clotting activity of the enzyme extract at pH5.5
was probably due to the lack of sufficient H+ for the activation of the proenzyme.
Those results are in agreement with those obtained by Boudjenah et al., (2011) who
reported that the non- purified enzyme preparations of gastric enzyme coagulation

showed better coagulation activity.
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The Proteolytic activity generally increased gradually during the extracting
period in all treatments up to the 9™ day and then it was almost constant afterward.
The Proteolytic activity significantly (P< 0.05) was the highest at pH4.5 while at the
pH 5.5 it gave the lowest one. It can be stated that the Proteolytic activity of camel
rennet was almost equal to that of sheep's rennet as reported by Girgis et al., (1983).

Table 4. Milk clotting activity in RU/g and Proteolytic activity ((Ug tyrosine/min./ml) of
the extracting solution pH of dried camel abomasums during extraction
period (9 days).

pH values of Days of extraction

treatments 3 5 7 9

Milk clotting activity in RU/g

5.5 0.30£0.01 d 0.35£0.02 d 0.40£0.02 d 0.45+£0.03 d
4.5 4.98+0.08 a 5.66+0.12 a 7.32+0.16 a 8.68+0.19 a
4.0 4.45£0.05b 5.23%0.11b 6.35£0.14 b 7.56+0.17 b
3.5 3.30+0.03 ¢ 3.95+0.04 c 4.40+0.05 c 4.45+0.06 c

Proteolytic activity (Ug tyrosine/min./ml)

5.5 26.32+£0.32d 30.25+£0.36 d 36.54+£0.39d 42.68+0.42 d
4.5 53.48+0.75 a 68.85+0.88 a 81.23+0.96 a 88.29+1.02 a
4.0 40.25+0.52 b 48.23£0.67 b 58.25+£0.78 b 66.28+0.89 b
3.5 36.54+0.45 ¢ 48.25+0.56 ¢ 55.32+0.69 ¢ 68.24+0.96 ¢

a, b, c Means within the same column with different letters are significantly different (P< 0.05).

Table 5 showed the milk clotting time of camel rennet at different pH as
affected by prolonged storage in the refrigerator and at room temperature.

It may be clearly observed that the milk clotting time of pH 4.5, significantly
(P< 0.05) extracts stored either under the refrigerator or at the room temperature
was decreased as the storage period progressed. The extent of the decrease varied
with both the pH of extraction and the storage temperature which significantly (P<
0.05) was at a lower rate in refrigerator than at room temperature and the
descending order was at the pH 4.0 and 3.5 extracts.

Sample extracted at pH 5.5 show increased milk clotting time during storage
at both refrigerator and at room temperature. The increase being greater at the latter
than the former temperature. This phenomenon might be due to the continued
activation of the proenzyme with prolonged storage. The higher range at room

temperature which helping the activation process.
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Table 5. Milk clotting activity of camel's rennet extracts during storage as affected by
pH values of extraction solution.

pH values of Milk clotting activity in RU/g
treatments Zero time 1 Month 2 Month 3 Month 4 Month
In the refrigerator (7 £ 1 °C)
5.5 0.42+£0.01 d 0.54£0.02 d 0.56£0.03 d 0.60£0.05 d 0.62+0.05 d
4.5 7.68+0.62 a 7.45+0.52 a 7.10+£0.43 a 6.58+0.32 a 6.46+0.25 a
4.0 4.3240.32 b 4.10£0.31 b 3.86+£0.24 b 3.45£0.21b 3.25+0.05 b
3.5 4.00£0.22 ¢ 3.86+0.21 ¢ 3.71+£0.15¢ 3.62+0.14 ¢ 3.45+0.11 ¢
At room temperature (25 = 2 °C)
5.5 0.42+£0.01 d 0.58+0.05 d 0.62+0.06 d 0.65+0.06 d 0.68+0.08 d
4.5 7.68+0.62 a 7.63£0.63 a 7.25+0.56 a 6.78+£0.48 a 6.66+0.36 a
4.0 4.3240.32 b 4.35£0.35b 4.00+£0.28 b 3.67£0.26 b 3.58+0.23 b
3.5 4.00£0.22 ¢ 4.10£0.31 ¢ 3.89+0.26 ¢ 3.73+£0.21 ¢ 3.55+0.11 ¢

a, b, c Means within the same column with different letters are significantly different (P< 0.05).

Data given in Table 6 showed the decreases in proteolytic activity of the extracts

obtained at 5.5, 4.5, 4.0 and 3.5. The extent of decrease in proteolytic activity was

higher at room temperature than in refrigerator.

On the other hand, storage of pH5.5 extracts, showed proteolytic activity in an

opposite trend to that of milk clotting time. At that pH, the proteolytic activity

extended lower in refrigerators compared to at room temperature.

Table 6. proteolytic activities of camel rennet extracts during storage as affected by
extraction solution pH.

pH values of Proteolytic activity (Ug tyrosine/min./ml)
treatments Zero time 1 Month 2 Month 3 Month 4 Month
In the refrigerator (7 = 1 °C)
5.5 54.23+1.12d 42.58+1.05d 35.65+1.02 d 28.21+0.96 d 17.89+£0.53 d
4.5 98.21+1.56 a 81.89+1.43 a 71.65£1.35a 52.36+1.21 a 41.87+1.05 a
4.0 78.32+1.36 b 68.25+1.25 b 52.12+1.16 b 43.36+1.08 b 32.89+0.98 b
3.5 63.25+1.25 ¢ 52.98+1.11 ¢ 42.58+0.99 c 35.74£0.75 ¢ 25.78+0.54 c
At room temperature (25 = 2 °C)

5.5 54.23£1.12d | 45.36+1.04d | 36.35+0.96 d 29.34£0.56 d 19.87+0.25d
4.5 98.21+1.56 a 83.56x1.35 a 73.69+1.26 a 54.25+£1.12 a 43.87+0.89 a
4.0 78.32+1.36 b 71.12+1.26 b 54.54+1.18 b 46.21+1.05b 35.62+0.68 b
3.5 63.25+1.25 ¢ 55.21+£1.15¢ 45.64+0.89 ¢ 37.25+£0.67 ¢ 27.58+0.32 ¢

a, b, c Means within the same column with different letters are significantly different (P< 0.05).
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CONCLUSION

The attained results concluded that the extracting solution from the behind

part of stomach was the greatest rennin units (RU/g) compared with the extracting

solution from the front part of the stomach at pH4.5. The good substitute for calves

rennet can be obtained from the dried vells of camel and can be named adult camel

rennet.

10.

REFERENCES

Bansal, N., M. A. Drake, P. Piraino, M. L. Broe, M. Harboe, P. F. Fox and P. L. H.
McSweeney. 2009. Suitability of recombinant camel (Camelus dromedarius)
chymosin as a coagulant for Cheddar cheese. Int. Dairy J. 19:510-517.

Beresford, T.P., 2003. Non-starter lactic acid bacteria (NSLAB) and cheese quality,
in Dairy Processing: Improving Quality, G. Smit (ed.), Woodhead Publishing,
Cambridge, pp. 448-469.

Boudjenah, H.; S. laleye; L.C. S. Chahra; M M. Farida; S. A .saliha and M.
abderrahmane. 2012. Coagulation of camel milk using dromedary gastric
enzymes as a substitute of the commercial rennet. American,]. of Food Technol.
409-419.

Boudjenah, H.; S. laleye; L.C.S. Chahra; M. M. Farida; S. A. saliha and M.
abderrahmane. 2011. Comparative study of milk clotting activity of crude gastric
enzymes extracted from camels’ abomasums at different ages and commercial
enzymes (rennet and pepsin) on bovine and camel milk. J. Food Agric. 301-310.
Broome, M. C. and G. K.Y Limsowtin. 1998. Milk coagulants. Aust. ]. Dairy
Technol., 53:188 — 190.

Davis, C.N. and Smith, F.L. 1955. Assay proteolytic enzymes. In Methods of
biochemical analysis Ed. Glick, D. Vol. II p. 215, Interscience Pub. One.

Dejmek, P. and P.Walstra. 2004. The syneresis of rennet-coagulated curd, in
Cheese: Chemistry, Physics and Microbiology Volume 1 General Aspects, 3rd edn.
EC (European Commission). 2002.The safety of animal rennet in regard to risks
from animal tse and bse in particular Adopted by the Scientific Steering
Committee at its meeting of 16 MAY2002.

Fahmi, A.H.and S.N. Amer. 1962. A study on the preparation of liquid rennet
extract (in Arabic) Megallet EL-Eloom ELZeraeia, Cairo University, 15:10.

Fahmi, A.H.; Amer, S.A. and El-Batawy, M.A. 1979. Adult bovine vells as a source
of rennet. Egyptian J. Dairy Sci. 7:33.



1308 A STUDY OF MILK CLOTTING ACTIVITY OF CRUDE GASTRIC RENNET

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

EXTRACTED FROM CAMELS' ABOMASUM AT DIFFERENT AGES

Fox, P.F.; T.P., Guinee; T. M. Cogan, and P. L. H. Mcsweeney. 2000.
Fundamentals of Cheese Science, Aspen, Gaithersburg, MD. Fox, P.L.H.
McSweeney, T.M. Cogan and T.P. Guinee (eds.), Elsevier Academic
Girgis,E.S.;S.N. Amer;M.R. Naghmoush; S.M.K.Anis and M.A. El- Batawy. 1983. A
study on some properties of sheep's rennet during extraction and storage as
affected by the pH of the extraction solution. Egyptain J. Dairy Sci. 223-229.
Guinee, T. P., and M.G. Wilkinson. 1992. Rennet coagulation and coagulants in
cheese manufacture. J. Sc. Dairy Technol., 45: 94-104.Hooydonk, A. C. M., and G.
Van den berg. 1988. Control and determination of the curd-setting during
cheesemaking. Bull. IDF 225: 2-10.

Hooydonk'A.C.M. and Van den berg,G. 1988. Control and determination of the
curd setting during cheese making. Press. IDF 225: 2-10.

Kappeler, S. R., J. M. Hans van den Brink, H. Rahbek-Nielsen, Z. Farah, Z. Puhan,
E. B. Hansen and E. Johansen. 2006. Characterization of recombinant camel
chymosin reveals superior properties for the coagulation of bovine and camel milk.
Biochem. Biophys. Res. Commun. 342:647-654

Lowary, O.H.; Rosehrough, N.J.; Farr, A.L. and Randell,R.J. 1951. Protein
measurement with folin phenol reagent. J. Biol. Chem., 193-265.

Ramet, J. P. 2001. The technology of making cheese from camel milk (Camelus
dromedariue), N0.113, FAO, Rome.

SPSS. 1998. Statistical Package for Social Science. SPSS Inc. Chicago, Illions, USA
Upadhyay, V. K.; P. L. H. Mcsweeney; A. A. A. Magboul and P.F. Fox. 2004.
Proteolysis in cheese during ripening, in Cheese: Chemistry, Physics and
Microbiology Volume 1 General Aspects, 3rd edn, P.F. Fox, P.L.H. McSweeney, T.
M. Cogan and T.P.

Walstra, P.; Wouters, J. T. M, and Guerts, T. J. 2005. Dairy Science and
Technology. 2nd edn, CRC Taylor & Francis, Boca Raton, FL.



HATTEM, H. E.; et al. 1309
alal) sanal) (ha A iieal) Aadiall o HA1Y JLED A
Adlida jles) & (3l

‘JMLAMOI‘.A‘J‘?SB'\:‘“"“ dala
wyﬁﬁdm\g@ba@.\\yﬂ\ ale

-J“A“"gﬁiﬂ" el yills ) jge @cIJJJIg_U;JIJSJ“@I}AJICLLYIaF%

33 el asall L) (0 Fealiall il ) A5l 5500 a4 4l |l
o) 2 5 ) 5 ) 5 0 n R3S 5 Lt ) e

A S s o samy (5ol dmiie (i) Adae pent] Cad) 138 o) jal
4 aldl) asal) 3 LS dadadlly cund g 5500 Gl Sl Al gl 3l saxa ) Cus Al
PICRE

ol 4 sl AT 6 5al 5 e el e (Bl edea il 5 Gl
0o U8 e eaad Cadaill a5 ol e SIS 1,200 £ 0a JSE )50 dansie S 5 Lles
%0.5 5 ) paws %3 o s sing Jslan A DA alee iy Lol x> 400
el s ot uly g 3 V) () i ai e S 5 amasa 25K %8 5 o s sa 5
w2l 518 5 el

S ol Y Caa ) e e el e Janll U 9 DA dan)
b all o ) pa dayn o 5 4D 8 e sl 4 saad o anll el

O e Sl el 4l ua Jamdl (IS @5l saxal IAD ¢ el o) Bl & elal
s oY) Jolaal Jaagyna () Jimdl 5 oanall LU ¢ el 45 jlae an BY) Claag
LA 4dlS S WY 901 o5 4.5

A o 5y wepall e Jumdl ol o S 35 milial dgiaatl o o) (8 Gl
) A A b DA a5 s Jaee (e clli 4D



