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SUMMARY

Control (G1) and three additives namely, caraway (Carvum
carvi L) (G2) ; fennel (Foeniculum vulgare) (G3) and fenugreek

(Trigonella foenum-graecum) (G4) were added to the daily feed
intake of goats at the rate of 100, 100 and 200 mg dried seeds/kg

live body weight, respectively.

During the suckling period, does were milked. Milk yield
and composition were recorded during lactation period from April
to August. Rennet clotting time (RCT), curd tension (CT) and curd
syneresis (CS) were determined as affected by the experimental
rations (G1-G4). The yield, composition and sensory properties of
the manufactured soft cheese were also assessed.

Results revealed that daily milk yield was the highest in G2
and was the lowest in G4, while it was greatly affected by lactation
period. Milk fat, casein, TS, SNF, ash and TVFA were not affected
by the applied treatments, whereas protein content was
significantly higher in G4. RCT was significantly higher in G3 and
lower in G4y whereas CT was significantly higher in G1 and the
differences due to G2, G3 and G4 were insignificant. CS showed
higher and lower significant values in G1 and in G4, respectively.

—Cheese yield was significantly higher in G4. Total solids
and protein contents of cheese were significantly higher in G3,
whereas the organoleptic properties were not significantly affected
by the applied treatments..
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INTRODUCTION

Using chemical materials especially hormones and
antibiotics as feed additives in animal and poultry rations to
improve their productive performance may cause unfavorable side
effects. These materials could be considered as pollutants for
human and threaten their health on the long-run. Attempts to use
the natural materials such as medicinal plants could be widely
accepted as feed additives to improve the efficiency of feed
utilization and animal productivity (Aboul-Fotouh et al., 1999).

Simon et al., (1984) observed that Fennel is a good herb for
the entire digestive system as a laxative, appetite stimulant,
antispasmodic and carminative, relieves abdominal pain, and is
useful for gastrointestinal and colon disorders. It acts as a mild
expectorant; useful for coughs or bronchitis and to resolve phlegm,
promotes liver and kidney function and health. Carvi stimulates
the functions of the digestive organs relaxes spasms of smooth
muscles and acts as anti-spasmodic, tonic and activates the
digestive system (Edinger, 1982). However, Duke (2002) and
Sahalian (2004) reported that Fenugreek benefits the digestive
system as a laxative, intestinal lubricant, carminative, vomiting,
colitis, swell, vermifuge, digestive and tonic, helps in dissolving fat
and cholesterol deposits, prevents fat accumulation and water
retention, and helping lowering blood sugar levels. It is used to.
treat abscesses, inflammation, wounds, coughs, arthritis and
bronchitis as well as to reduce mucus production and good for
asthma and lung disorders.

Allam et al. (1999) observed that using Fenugreek seeds,
Nigella sativa seeds and garlic cloves (500, 100 and 60 mg/kg live
body weight, respectively) as feed additives in the rations of
Zaraibi goats improved the nutritive values, feed conversion and
economic return; and minimized feed cost during suckling period.
Fenugreck increased feed intake by 13.64% and minimized total
water needs by 26.02%. Moreover, serum cholesterol and total
lipids reduced while triglycerides, protein and globulin in goats
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increased as a result of adding chamomile flowers to the diet (El-
'Hosseiny et al., 2000). Also, Khattab et al. (2001) observed that the
addition of 200 g Fenugreek seeds, 50 g Caraway, 50 g black seeds
and 100 g Lepidium sativum to the basal diet of lactating buffaloes
led to increase (P<0.05) milk yield and 4% FCM. The nutrients
digestibility increased significantly in the treated rations and
Fenugreek seeds increased (P<0.05) blood glucose.

Concentrate supplementation to lactating goats is a
recommended method of manipulating milk yield and composition
(Sauvant and Morand-Fehr, 2000). There is few information
regarding feeding systems and other factors affecting chemical
composition of goat's milk and particularly the resultant cheese
yield and its quality.

Therefore, the present study was conducted to evaluate
effects of addition of caraway (Carvum carvi L.) ; fennel
(Foeniculum vulgare ) and fenugreek (Trigonella foenum-graecum)
seeds to the rations of exotic Damascus goats on milk yield and
composition as well as yield and quality of the resultant soft
cheese. :

' MATERIALS AND METHODS

A number of 28 Damascus goats belonging to herd of Sakha
Experimental Station, Animal Production Research Institute,
Ministry of Agriculture was used in the present study. All does
were given the NRC feeding requirements (NRC, 1996) for
production of 1-2 kg milk/head/day. The daily feed intake per doe
composed of 1.250 kg concentrate mixture + 4 kg berseem or 1.2
kg berseem hay. Does were classified into four groups: Gl
represented the control (no additives) whereas in G2, G3 and G4
treated groups additives Carvi (Carvum carvi) ; Fennel
(Foeniculum vulgare ) and fenugreek (Trigonella foenum-graeci:iry)
were added to concentrate mixture at the rates of 100, 100 and 200
mg dried seeds/kg live body weight/head/day, respectively.
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During the suckling period, all does groups were milked
twice/day by hand every two weeks. Milk yield was individually
measured, recorded and samples were taken for chemical analysis.
The total milk yield for a doe at the day of milking was considered
to represent her average daily milk yield during the previous two
weeks. During the day of milking, kids were removed from their
dams and allowed to suckle other goats. After the end of suckling
period, machine milking was applied twice daily up to the end of
lactation. Milk yield was individually measured at each milking
time using Tru-Test milk meter fixed on the milk line. Breed group
milk samples, 100 ml each, were taken monthly for chemical
analysis. Each doe was dried up when her daily milk yield declined
to 200 g for three successive days. The daily milk yield and
duration of lactation were individually recorded and lactation
curve was established for goats of each group.

During suckling period, at the day of hand-milking, the
morning milk from goats of each breed group was pooled, cooled
at 5°C, added to the evening milk, mixed well and representative
samples were taken. During machine milking period, morning
cooled milk samples - taken biweekly by means of the milk meter-
were added to the evening ones, pooled and the representative
breed group samples were taken. Milk samples were kept at -5°C
till the time of chemical analysis.

Following are the milk chemical composites, which were
analyzed in milk samples of each breed group of goats studied, and
method used for the determination of each composite and some
rheological properties as follows: Fat and total solids (TS) were
measured according to Ling (1963) whereas ash as described in
AOAC (1984). Total volatile fatty acids (TFVA) content was
measured as given by Kosikowiski (1978). Total Nitrogen (T.N)
was determined using micro-Kjeldahl as recommended by
Rowland (1938). Non-casein nitrogen (NCN) and non-protein
nitrogen (NPN) were determined in the collected filtrate after
precipitation of casein and protein, respectively. Casein nitrogen
(CN) and whey protein nitrogen (WPN) were quantified by the



J. Agric. Res. Kafer El-Sheikh Univ., 34(2) 2008 468

difference as given by Rowland (1938) as follows: CN = TN-NCN ;
casein = CN x 6.38 and whey protein = (NCN-NPN) x 6.38

Rennet coagulation time (RCT) was determined according
to Berridge (1952). Curd tension (CT) was measured at room
temperature (25-30°C) as given by Chandrasekhara et al (1957),
whereas whey syneresis (CS) was followed according to Mehanna
and Mehanna (1989).

Soft cheese was manufactured mainly as given by Fahmi and
Sharara (1950). Yield of fresh cheese (kg/100 kg) was calculated.
‘All cheese samples were analyzed for total solids (TS), fat and TN
as described by Ling (1963). The organoleptic properties were
assessed as recommended by Naguib et al. (1974).

Analysis of variance and Duncan’s test as well as average and
standard error were carried out using a SPSS computer program
(SPSS, 1999).

RESULTS AND DISCUSSION
Milk yield and composition:

Table (1) shows the differences in average daily milk yield
(ADMY) among the experimental groups. The values were the-
highest in G2 and the lowest in G4, whereas G1 and G3 had nearly
the same figures. In general, the differences among the different
groups were insig iificant (P>0.05). The changes in ADMY at the
different lactation periods in all experimental groups (Fig. 1)
showed that the highest values were in the control group after 3
months, and then decreased to the lowest values at 5 month. In
G2 and G3 the highest values were recorded after 1 month,
followed by decre.se to the lowest degree at 5™ month.
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Table (1): Milk production and milk composition of goat’s milk
as affected by experimental rations

Property Treafment groups
|  G1 G2 G3 G4

Milkyield (kg/d) | 0.93740.08* | 0.989+0.06" | 0.938+0.05" | 0.81610.06"
Fat % 2.5840.17 2.7510.16 2.53140.30 2.8310.11
Fat yield (kg) 74.0112.91 | 82.03+3.75 | 67.55£6.60 | 73.7719.00
Protein % 2.88410.24b | 3.005£0.19" | 2.90310.19" | 3.39410.08"
Proteinyield (kg 90.4113.82 89.6414.74 81.35+1.31 80.621£8.21
Casein% - 2.9010.32 2.39610.16 | 2.3610.12 | 2.710+0.07
Casein/TN% 77.26+0.53" | 78.075:0.73* | 77.9710.78" | 74.1410.33"

Whey protein % | 0.49110.03" | 0.36410.04° | 0.410+0.02"° | 0.42510.02"
TS% 10.3130.341 | 10.5330.25 | 10.3240.46 | 10.6410.31

SNF% 7.7310.52 7.7810.12 7.7940.11 | 7.24610.33
Ash% 0.77+0.01 0.7740.02 0.7410.01 0.75+0.01

TVFA 0.209+0.01 0.18210.01 | 0.19940.01 | 0.21010.01

* ml 0.1 N-NaOH/10 g miik.
Means a, b and c...etc in the same row with different superscripts

differ significantly (P<0.05).
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Fig. (1): Milk yield (kg) of goat’s milk during lactation period as
affected by experimental rations.

Percentage of milk fat did not differ significantly among the
experimental group (Table 1). The values ranged between 2.53 and
2.83% for the control group (G1), and showed the same trend
during lactation, while in all treatment groups the maximum value
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was recorded in the 3™ month, but the minimum one was at the
first and end days of lactation, respectively (Fig. 1), G2 showed
almost the highest values.

Percentage of protein was significantly (P<0.05) different
among the experimental groups, being higher in G4, followed by
G2, but the differences were not significant between G1 and G3
(Table 1). At lactation time, protein content was the highest in G2
at the first period. It is of interest to note that protein content of
groups G2, G3 and G4 showed similar trend of changes during the
lactation period (Fig. 2).

Results presented in Table (1), revealed that percentage of
casein was not significantly affected by the applied feeding
treatments. In spite of the insignificant differences among
casein/TN values, the ratio was the lowest in G4. The whey protein
value was significantly (P<0.05) different among the experimental
groups being higher in G1, followed by G4 and G3, respectively,
while the lowest values were in case of G2 (Fig. 2).

Total solids (TS) contents did not differ significantly among
the experimental groups ranging between 10.31 and 10.64%
(Table 1). According to the changes in fat and TS contents in all
groups, solids not fat (SNF) content did not differ significantly
among the experimental groups. SNF showed nearly similar trend |
to that occurred in fat and TS contents (Fig. 2).

Ash content was not significantly affected by the applied
treatments and the values ranged between 0.74 and 0.77% (Table
1 and Fig. 2). Total volatile fatty acids (TVFA) content was also
not affected significantly by feeding treatments (Table 1 and Fig.
2) since all the experimental groups showed nearly similar figures.
Generally, it is well known that the gross composition of goat’s
milk is affected by many factors such as diet, breed, parity, stage
of lactation and environmental conditions (Guo ez al., 2001).
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In general, stage of lactation seems to have the same impact

given in the literature on the gross chemical composition of goat’s
milk (Guo et al., 2001 and Soryal et al., 2004).
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Fig. (2). Milk yield and composition during the lactation period
from April to August as affected by the feeding treatments
(G1-G4).
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Characteristics of milk coagulum:
Table (2) reveals that the trend of rennet clotting time
(RCT) was different as affected by the applied treatments. The
values of RCT were insignificantly different between G1 and G2,
and were between those of G3 and G4. G3 samples had the highest
significant values, whereas G4 had the lowest; significant figures.
This trend of results reflected on curd temnsion (CT) and curd
syneresis (CS). Thus, the control samples had the highest CT
value, which differed significantly from those of the other
treatments. However, the different in CT values due to G2, G3 and
G4 treatments were insignificant. Such trend of results was
accompanied by similar trend for the CS. Thus, G1 had the highest
CS values, which significantly differed than those of the other
treatments, especially, at the late syneresis time. Curd from G4
gave the lowest values in this respect followed by those of GB and
G2, respectively.
Table (2): Rennet clotting time (min), curd tension (g) and curd
syneresis ' (g/15 g) of goat’s milk as afiected by
experimental rations (G1-G4)

- Curd syneresis after
10 | 30 60 | 120
min min min | min
Min. 12 58 14.0 533 | 647 | 7.63 | 7.94
Gl Max. | “12.95 19.0 564 | 675 | 7.27 | 8.53
Mean | 12.72° | 160" | 554" | 6.66° | 7.45* | 8.26"
SE 0.115 | 0.730 | 0.103 | 0.080 | 0.180 | 0.290
Min. 11.18 10.0 534 | 6.01 | 7.05 | 7.44
G2 Max. | 13.00 18.0 585 | 646 | 7.36 | 7.56
Mean | 12.10° | 13.83* | 5.59" | 6.33* | 7.26* | 7.53"
SE 0.525 | 0.325 | 0.256 | 0.126 | 0.100 | 0.020
Min. 16.78 10.0 01 | 586 | 6.77 | 7.09
G3 Max. | 18.00 16.0 $25 | 600 | 682 | 7.23
Mean | 17.20° | 13.67" | 5.13" | 594*° | 6.79* | 7.12°
SE 0.398 | 0.918 | 0.118 | 0.060 | 0.020 | 0.010
Min. 10.26 11.0 404 | 493 | 596 | 6.39
G4 Max. | 10.41 15.0 457 | 573 | 6.36 | 6.55
Mean | 10.31° | 13.50* | 4.31°* | 533* | 6.16° | 6.52¢
SE 0.050 | 0.710 | 0.264 | 0.390 | 0.201 | 0.030

Means a, b and c... etc in the same column with different superscripts
differ slgmficantly (P<0.05).

Clotting | Curd
time tension

Treatments Item
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Soft cheese:

Data in Table (3) show that yicld of the cheese was
sigunificantly higher in G4 than the values from the other
treatments. In spite of cheese yield from treatment G3 was
the lowest, the differences in this respect between G3, G2
and G1 were imsignificant. However, cheese yield in the
preseat study was higher than those given by Mechanna and |
Hefaawy (1991) whe ebtaimed 15.17% for yield of Domiati
cheese made frem geat’s milk. Seryal ef al. (2004) gave
values of 12 to 13% and attributed such range of results to
variations in meisture conteat. On the other hand, soft
chicese yield was reperted in the Eferature to be affected by
fat and protein content of goat’s milk (Zeng and Escobar,
1995). Sanz Sampelaye ef el (1998) fed dicts that different in
pretcin sources to geoats and reperted a higher cheese yield
ranging from 20.1 to 26.2%.

Table (3): Effect of experimental rations on cheese yield,
chemical compesition and organcleptic

prepertics of fresh soft cheese
Preperty Treatmest groups
Gl G2 - G3 G4
Yield, % 19841086° | 19.1740.8¢" | 17.7740.57° | 23.0840.08a
Total solids, % 31.7310.20™ | 31.8510.38™ | 36.6710.16" | 28.8310.57*
Fat, % 14501005 | 12.0010.20 13.2510.25 | 12.7540.75
Protcia, % 2621053° | 101510.18" | 11.0110.86" | 8.79:0.07°
Semsory scores
Flavour (66) | 496242.32° | 49.7542.22° | 42.3811.19" | 48.00+1.20°
Body & textare (30) | 25.1341.60 | 26.38+1.12 25.88+1.15 | 26.50+1.23
Saltimess (5) 3.1310.30 | 4254025 4251025 4.0010.33
Appearance (5) 42510.25 | 4.3810.33 3.8710.29 4.0010.33
Total (100) 82.1341.52° | 84.7612.05" | 76.33+1.85° | 82.50+1.63"

* AverageiSE of 15 evaluations from 3 replicates.
Means a, b and ¢... efc in the same row with different superscripts differ
significantly (P<0.95).

Total solids of the resultant cheese was the highest
in G3, and the lowest in G4 treatments, whereas
insignificant differences were recorded between TS of G1
and G2 cheese. The differences in fat content due to the

applied - treatments were insignificant in spite



J. Agric. Res. Kafer El-Sheikh Univ., 34(2) 2008 474

of the control cheese had the highest fat content. Protein content
was the highest in G3 cheese with insignificant differences with
that of G2 cheese. G1 and G4 had the lowest protein content.

The orgaoleptic evaluation (Table 3) revealed that the
falvour of the cheese was not affected by the applied treatments
with exception of cheese from G3 treatment, which gained the
lowest scoring points. The differences in this respect between
cheese falvour of the other treatments were insignificant. The
goaty flavour in all cheeses was attributed to the abundant amount
of short-chain fatty acids in goat’s milk as compared with cow
milk. The body and texture, saltiness and appearance were not
affected by the applied treatments since the scoring points given
were not significantly different, However, the total score given for
G3 cheese was significantly lower than those given for the other
cheeses.
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