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SUMMARY

Twilve femalces baladi goats were used in  this
study which carried out for five months at the
Department of Internal Medicine and Infectious
Diseases, Fuculty of Vet. Med., Cairo Universi-
ty. Giza. The immature females weighed 8 - 12
kg were randomly alloted into two groups, the
control group (N = 4} led on 750 g mainlenance
rationfhead/daily, and the tested group (N=8)
given the same basal ration supplemented with
100 g/animal of Nigella sativa cake (NSC).
Carcful chinical examination of goats throughout
the experiment revealed that the tested group
was improved in general health and body weight
im comparison to the control group. The final
body weight and body weight gain were signifi-
cantly higher (P < 0.01) in does with NSC group
than the control group. Analysis of rumen liquor
that

revealed the total volatile fatty acids

(TVFAs) was significantly incrcased (P < 0.05)
in NSC group than control, while the values of
pH and ammonia were not changed. Supplemen-
tation with Nigella sativa cake (NSC) increase
signiticantly the molar proportion ot propionate
(P < 0.01), decrease significantly the molar pro-
portion of acetate (P < 0.01) and not affect the
molar proportion of butyrate and isovalerate.
The plasma proteinogram profile showed  non
stgnificant decrcase in total proteins  and atbu-
min  whilé the globulin was non significantly
increased in NSC group versus the control, The
plasma  lipogram profile revealed  signilicant
decrease in cholesterol (P < 0.01) and insignili-

cant dccrease of total lipids and triglycerides

in NSC group. The erythron showed signili-
cant increase of haemoglobin (P < 0.01).

haematocrite (P < 0.05) and RBCs count (P <
0.05} in the tested group (NSC) in comparison o

the control. The leucon revealed  signilicant



increase of lymphocytes (%) (P < 0.05), insig-
nificant  increase in total
{TLC)

neutrophils, band neutrophils, eosinophils and

leucocytic  count

and insignificant changes in segmented

monocytes percentages in the NSC group in

comparison to the control group. It can be
concluded that Nigella sativa cake (NSC) can be
successfully used as a cheap energy and pro-
tein source for goats to increase body weight,
improved rumen fermentation, accelerate pro-

winogram, lipogram and immune status.

INTRODUCTION

Nigella sativa cake (NSC) is an industrial by
product, obtained after oil extraction from Nigel-
la sativa sceds. It is considered a good protein
resource  for ruminants of economical impor-
tance in reducing the costs of feeding (Gabr et
al., 1998 and Allam et al., 1999),

Nigella sativa seeds (black cumin, black seeds,
Kalonji and is known in arabic as Habet El Ba-
rakah) is a herbaceous plant which is a member
of family-Ranunculaceae. It is a spicy plant and
also used as a flavoring agent for bakery prod-

ucts (Hekal and Omar, 1988).

in arab folk medicine, Nigella sativa seeds or oil
used for treatment of hepatobiliary discases,
cough, bronchial asthma and also used as a car-

minative (Hekal and Omar, 1988).
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In human medicine, Nigelia sativa seeds or oil
were used with success tn the treatment of
atrophic rhinitis (Abdel-Ghany, 1996), bronchial
asthma (Ahmad, 1995), iwritable bowel syndrome
(El-Gamil, 1999} and cestodes (Akhtar and Rif-
fat, 1991).

Recently, the use of Nigella sativa showed
many pharmaceutical  effects, for example,
bronchodilator, spasmolytic (Gilani et al., 2001),
anti-inflammatory, analgesic (Al-Ghamdi, 2001),
antioxidant (Turkdogan et al., 2001), diurctic and
hypotensive (Zaoui, et al., 2000).

Nigella sativa o1l has a protective  cffect
against ethano! induced gastric ulcers { El-
Dakhakhny et al., 2000 (A} and carbon tetra-
chloride induced hepatotoxicity{ El-Dakhakhny
et al., 2000 (B)} . Also, Tt has a radioprotective
capacity against radiation impairment of hepat-
ic function and structurc {Karawcya, 1994 and
El-Deghidi et al., 1995). Morcover, the Nigella
sativa oil showed favourable eflfcet on the serum
lipid pattern where the administration of the otl
orally caused a significant decrease in serum
total cholesterol, low density lipoprotein, tri-
glycerides and a signilicant elevation of serum
high density lipoprotein level (El-Bawwab, 1998
and El-Dakhakhny et al., 2000 (B)).

Previous studies investigated the effects of

feeding diets containing Nigella sutiva cuke on
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productive  performance of sheep (Awadalla,
1997 and  Gabr et al.. 1998), buffaloes (Youssel
ct al., 1998), and pouliry (EI-Ghamry et al.,
1997). they recorded improved feed conver-
sion, quantity and quality of produced meat
and increased economic efficiency. These
beneficial positive cffects make it important
to fully investigate the possible effects of Ni-
gella sativa cake on goats. This work was
planncd to elucidate the effect of Nigella sative
cake supplementation on the clinical picture, ru-
men liquor parameters, some blood biochemical
constituents and some haematological findings

in goats.
MATERIALS AND METHODS

Animals, body weight gain and rations:

Twilve temales baladi goats were used in this
study. These immature females, weighed 8-12
kg.This study was carried out for five months
al the Department of Vet. Internal Medicine and
im'cclious- discases, Fac. of Vet. Med., Cairo
University, These animals were divided into 2
groups; the first comprised 4 healthy goats
(based upon clinical and laboratory examina-
tions) and was regarded as a control group. The
second, included 8 goats (test group). Clinical
examination was done before and throughout
the study according (o the standard method de-
seriped by Kelly (1984). The control group fed
on 750 g ration/head daily as recommended by
NRC (1985), and the tested group given the

sume basal ration supplemened with 100 g/

Vel.Med.d.,Giza.Vol.50.No.2(2002)

animal of Nigella sativa cake (NSC). The chem-
ical composition of the rations. the daily intake
of the ration by goals and the daily body weight

gain of goats are illustrated in Table (1).

Rumen liquor and blood samples

Al the end of [live months of the present
study, from three females from cach
blood
EDTA were collected.

group
rumen liquor  and samples  with
Rumen liquor sam-
ples cxamined for pH using digital pH meter,
ammonia, total and individual volatile fatty
acids (VFAs) and protozoal aclivily according
to Badawy (1992). Blood plasma samples were
used for estimation of total protein, albumin,
globulin, urea, total lipids, cholesterol and tri-
glycerides by standard chemical kits. Whole
blood samples with EDTA were used for estima-
tion of haemoglobin, haematocrite, red blood
cells and white blood cells Lotal and dilferential

according to Coles (1986).

Statistical analysis:
The obtained data were stastically analysed ac-
cording to Stell and Torric (1980) by computer

Programs.

RESULTS AND DISCUSSION:

Clinical findings:

Carcful clinical examination ol goats throughout
the five months of study revealed that the tested
group (NSC) was improved in general health

and body weight in comparison to the control

263



aroup. Concerning the body weight gain Table
(1) the imtial body weight was not significantly
different between  groups. However, the final
body weight  was increased  significantly in
(NSC) group (15.04 + 0.82 kg) than

controls (12.5 + 0.50). Consequently the body

does of

weight  gain was  significantly  higher in
(NSC) group than control (4.58 + 0.8 and 1.50
+ 0.30 kg respectively). This result coincide
with those obtained by Zaid (1998} in goats, El-
Ekbhnawy et al., (1999) in ewes and Sharobeem
{1996} in the albino rats, however, other tnvesti-
calors (Zeweil, 1996, Awadalla, 1997 and El-

Gouhary, 1997) observed no effect of Nigella

sativa cake on body weight and growth rate.
Increased body weight and growth ratc of

(NSC) group might be attributed to high nutri-
ent content and antimicrobial effect of Nigella
sativa cake which act as a growlh promotor agent

{Rathee et al., 1982 and Nasr ¢t al., 1998).

Many reports and articies have been written
indicating the significant role of Nigella sattva
seeds from which Nigella sativa cake (NSC) was
produced in increasing immunity and maintain-
ing good health (Mandour and Amal Rady.
1997), antifungal propertics (Rathee ct al., 1982),

antithelmintic activity against tape worms (Agar-
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Table (1): Ingredicts (%), chemical compositions and daily intake of basal (control) and
Nigelta sativa cake (NSC) supplemented rations in addition o the body
weight (mean values + standard crrors) of control and tested goats.

Items Control ratioh and goats | Tested ration and goats
Ingredients (%)
Concentrate mixature 42.86 40).54
wheat straw 57.14 54.06
Nigella sativa cake - 5.40
Totl 100 100
hemical composition:
Dry matter (.DM) (%) 92.30 91.95
Crudc protein (CP) (%) 8 47 934
Total digestible nutrients (TDN) (%) 52.86 54.06
Eiher extract (EE) (%) | 470 2299
Daily int: ead
Dry matter intake (DM) (g) 1560 1660
Crude protein (CP)g) 132.13 155.04
Tolal digestible nutrients (TDN) (kg) 82.46 87.74
Ether extract (EE) (g) 22.93 IR0
Body weight
Initial weight (kg) 1i.0+£0.76 1046 + .59
Final weight (ke) 12.5 +0.50 15,04 +0.82%*
. . 1.50+0.3 4,58 + 0.8%*
Body weight gain (kg)
*P < 0.05 *x P o (.0]

Vet.Med.J,.Giza.Vol,50,No.2(2002)




Table ( 2): Rumen liquor parameters ol baladi goats in control and  Nigella sativa
cike ( NSC) supplemented groups ( mean values + - standard errors)

Items Contrel goats Tested goats
PH 6.45 + (0L.40 6,23 +0.41
Ammonia (mg/dl) [4.35 + .48 12.55 4 176
TVFAs (meqg/db) Y.I13+£516 11.57+7.53*
Individual VFAs (%) .
Acclic (%) 48,77 £7.52 =* 3417 £ 5.89

Proponic (%)
A/P ratio

3404+ 3106
143 + (112 **

42.27 4 447 +*
0.80 +0.15

Butyric (%) 1478 + 2.11 20,99 4+ 2,75

Isovaleric (%) 245 +0.15 257+0.11

Protozoal activity

Number +++ 44+

Motility 444 44+

Viability 75 % B0 %
*P<1.05 #EPe{))

wal et al., 1979, Akhtar and Joved, 1991), trem-
atode  worms (paramphistomum) in  sheep
(Korshomr et al., 1998) and chloretic action
(Mahfouz et al., 1992). Moreover, Nigella sati-
vi sceds contain materials that show 10 posses
both antimicrobial as will as immunostimu-
lant cffects (Hanafy -and Hatem, 1991 and He-
daya, 1995 and Abdel Azim, 1996). Recently,
Nigella sativa  oil has an antitumour activity
{Badary et al., 1999) and antiviral effect
against  murine cytomegalovirus  infeclion

(MCMYV ) {Salem and Hossain, 2000).

Rumen liquor parameters:

Vet.Med.J.,Giza.Vol.50,No.2(2002)

Rumen liquor parameters ol baladi goats sup-
plemented with Nigella sativa cake was repre-
sented in Table (2). Analysis of rumen liguor
revealed that  the total volatile  falty  acids
(TVEFAs) was significantly  increased in (NSC)
group than control, while the values of pH and
ammonia were  not changed. Supplementation
with Nigella sativa cake increase the molar
proportion of propionale, decrease the molar
proportion of acctate, and accordingly de-
crease the A/P ratio. but not affect the molar
proportion of butyrate and isovalerate (%), Sim-
tlar results were  reported by El-Ayek et al.,
(1998} and El-Ayck (1999) who concluded
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that Nigella sativa meal (cake) could be used
as arclatively good source of energy and pro-
tein supplement in the diets of ruminants since
1t 1s characterized by low degradation rate in
the rumen and low prices. The protozoal ac-
tivity in the pattern of number, motility and
viability are not affected by the addition of Ni-

gella sativa cake.

Rumen liquor analysis revealed that TVFAs had
a significant increase in (NSC) group, which
could be auributed to the high organic matter
content (90.5 %) of Nigella sativa cake (Yous-
scl et al., 1998). The low level of ammonta due
to Nigella sativa  cake supplementation indicat-
cd slow release of protein degradation in spite of
the relative high level of crude protein content

of Nigella sativa cake (27.87 %).

The present study revealed that the most con-

Table (3} : Blood plasma biochemical constituents of
haladi goats in control and Nigella sativa
cuke (NSC) supplemented groups (mean val-
ucs + standard errors)

Constituents Control goats | Nigella sativa
cake goats
Total protein (g/dly £85+0.30 878 +0.15
Albumin (g/d]) 6.54 40,19 621 +0.12
Globulin (g/dt) 231019 257 +0.12
Urca (mg/d) 22,1 & 3| ** 134413
Total lipids (g/dh) 3865+ 11071 378.1 +6.1
Cholesterol (mg/diy [45.34+4.5%* 1276 +4.2
Triglycerides (mg/dl)  99.6+ 5.5 98.8 £ 0.6
*P<0.05 **P<().0]
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sistent action of Nigella sativa cake on rumen
fermentation is its ability to incrcase the molar
proportion of propionate at the cxpense of ace-
tate. and thus theoretically increased the effi-
ciency of converting fced cnergy available to the
animal. The concept that the propionic acid fer-
mentation was energetically more efficient than
either the acetic acid or butyric acid fermenta-
tions based on many factors. Smith (1971) re-
ported that, propionate was utilized by the rumi-
nants lissue more efficienty than acetate. Another
possible advantage of propionate was that it was
maore flexible as an energy source than acctate.
Propionate enjoyed the luxury of having the po-
tential to be used for gluconcogenesis in addi-
tion to direct oxidation by the citric acid cycle
(Badawy, 1992). Moreovcr, the clTicicncy of mi-
crobial protein synthesis was markedly higher
with the propionate as opposed to the acetate fer-
mentation pattern as recorded by Ishaque et al.

(1971).

Blood plasma biochemical constituents:

The statistical analysis showed that supplementa-
tion of baladi goats with Nigella sativa cake had
no effect on plasma total protein, albumin how-
ever, there was non significant increase in glob-
ulin (Table 3). This results agrees with those ob-
tained by Korshom ct al. (1998) and El-Ekhnawy
ct al. (1999}, Other investigators (Abdel Aal .
Attia, 1993, Khodary ct al., 1996, Nassar, 1997
and Youssef et al., 1998) who used Nigella sativa

seeds and found a significant increase in the

Vet.Med.J..Giza. Vol.50,.No.2{2002)



plasma total proteins, which might be due to the
increase in the globulins level. Otherwise, Nas-
sar (1997) reported non significant changes in
plasma albumin level on feeding of different
forms of Nigella sativa in the ration of balady

cockerels.

Our data regarding plasma urea showed signifi-
cant decrease (P < 0.01) between the Nigella
sativa cake supplemented balady goats and
the control group (Table 3). This results
and Ahmad ( 1993)

in  rabbits and El-Ekhnawy et al., (1999) in

disagrees with Refaei

ewes who found significant increase in urea
on feeding of Nigella sativa seeds and cake
respectively. However, Youssef et al. (1998)
reported non significant increase in blood urea
in buffaloes on feeding of Nigella sativa cake.

Concerning the plasma lipogram profile, total
lipids and triglycerides were not affected,
while plasma cholesterol was  significantly de-
creased on supplementation with Nigella sativa
cake (Table 3). This results agree with de-
creased  Hedaya (199%) and Youssef et al.,
(1998) and disagree with El-Ekhnawy et al.,
{1999) who reported significant increase in total
lipids, cholesterol and triglycerides. The signifi-
cant decrease in piasma <holesicrol level may be
atlributed to the high content of unsaturated fatty
acids, mainly linolinic in Nigella sativa cake

(Al-Gaby, 1992).

Haematological finding ::

The erythron of the Nigella sativa cake supple-

Vet.Med.J. Giza.Vol.50,No.2(2002)

mented balady goats showed significant increase
in haemoglobin, haematocrite and RBCs count
in comparison with the control goats (Table 4),
This Results were in agreement with Hedaya
(1995). The leucon of the supplemented balady
goats with Nigella sativa cake, showed signil-
icant increase in lymphocyle (%), insignificant
increase in total leucocytic count and insignifi-
cant changes in segmented neutrophils, band
neutrophils, eosinophils and monocytes per-
centages in comparison with the control goats
(Table 4). Similar results were reported by He-
daya (1995), this significant increase in lympho-
cyte (%) which cause insignificant increasc in
WBC count, indicates the inmunostimulant ef-
fect of Nigella sativa cake. This immunostimu-
lant effect was reported previously by Abdcl
Aal and Auia (1993), Hedaya, (1995), Abdcl
Azim, (1996) and El-Ekhnawy, (1999) who stat-
ed that, low doses of Nigella sativa sceds ex-
tract caused an increase in the immunity of the

body through increasing the lymphocytes (%)

and globulins. It is worth to mention that, in our

study, there was non significant increase in glob-
ulin (Table 3). The intake of Nigella sativa may
inhance T-ccll mediated immunity through ins
provement of Ty: Ty ratios (El-Khadi et «
1987) and significantly increasc in the o
complement concentration as will as in % ol Ni-

cells to total lypmphocytes (Mahdy, 1993).
The nutritive vatue of Nigella sativa cake (29.7

% CP) lies in the intermediate site between cot-

ton seed cake (24 % CP) and line seed cake (33
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Table (4) : Hacmatological findings ( mcan valucs & standard  crrorsy  of

both hcalthy and Nigella sutiva cake (NSC) supplemented goats

(mcan valucs + standard crrors)

Parameters

Healthy goats

Nigella sativa cake goats

Huaemoglobin {g %)

9.27 £0.23

10.48 £ 0.25 **

Hacmatocriie (vol %)

2933+ 1.20

3380+ 105 %

RBCs (X 10%/1) 377+ 0.15 4.40 £ 0.22%
WBCs (X 103/ul) 6.37 + 0.38 7.1+ 043
Lymphocytes (%) 52.50 4 2.1 60.50 £ 270 *
Segmented neutrophils (90) 37.00+ 1.5 BOO£ LY
Band ncutrophils (%) 3.50 + 1.50 2,003 125
Eosinophils (%) 2.00+£0.40 1.00 + (.40

Muonocytes (%) 5_.()()i 0.63 4,06} + 0,50
*P<().05 P01

% CP). From the economical point of view and
according to the current cost of tonne, Nigella
sutivia. cake as an industrial by product is
cheaper (300 EP/tonne) than cotton sced cake
(500 EP/tenne) or line seed cake (750 EP/tonne)

(EI-Ekhnawy ct al., 1999).

Finally, from this study, it can be concluded
that, Nigella sativa cake can be successfully
used as a cheap encrgy and protein supplement
for goats to increase body weight, improve ru-
men fermentation, accelerate proteinogram, lipo-

gram and immune status.
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