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SUMMARY

he present study was conducted to investigate the effect of using mixture

of ground Eucalyptus globules leaves, Nigella sativa and chamomile

flower as natural feed additives, on lambs health and performance. For

this purpose, Twenty four newly born lambs were randomly divided into
three groups; their weights were recorded at birth then each two weeks interval,
Lambs in the groups were left to suckle their mothers, in addition to one of the
experimental creep diets {(as creep feeding), which the first group (G1) fed diet
without medicinal plants mixture (MPM) and serves as a control diet, second group
(G2) fed diet contains 0.5% MPM, and the third group (G3) fed diet contains 1.0%
MPM. The creep diets were offered daily started at 7" days of age until weaning.
Blood samples were taken at 7 and 60 days of age. The results showed that glucose
level was high at 7 days of age and decreased at 60 days of age in different groups.
Blood serum glucose concentration was significantly lower (P<0.05) for the groups
received creep diets supplemented by MPM (G2 and G3) compared to the control
group {G1), which the values represent 63.24 and 73.75 % for G2 and G3 versus
Gi. Insignificant differences (P>0.05) were observed in serum total protein,
albumin, globulin and A/G ratio, also insignificant differences (P>0.05) were
observed in serum urea-N concentration and enzymes activity of ALT and AST as
well as tritodothyronin {T3). On the contrary, significant increased (P<0.05) was
noticed in weaning weight, total gain and average daily gain for the group received
creep diets contain 0.5 % MPM (G2) compared to the control group (G1), while
insignificant increased (P>0.05) for G2 compared to the group received creep diet
containing 1% MPM (G3). It could be concluded that adding medicinal plants
mixture to creep ‘feeding diets improves suckling lambs' performance without any
side effects on physiological body function of lambs. ' '
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INTRODUCTION

The most limiting factors affect newly born lambs growth, the gap between the lambs'
nutrient requirements and the amount of nutrients supptied by milk and pasture , which
tends to increase especially in flocks cases and the incomplete immune systern of lambs,
which suffering from pathogenic microbes and internal and external parasites. The nursing
lambs’ requirements increased as age and weight increased, and ewe milk is not enough as
the major source of nutrition. kt is more efficient to feed the lamb directly than to feed the
ewes for milk production. Therefore, the creep feeding helps in supplementing mothers
milk, Saleh er al. (2002).

Young lambs are very sensitive to what they eat, and will not consume stale or
contaminated feed. The principle behind creep feeding is to stimulate lambs to eat and
promote weight gain. Natural feed additives are important materials that can improve
animal performance. Singh et al, (1993) stated that using medicinal herbs and seeds as feed
additives for ruminants seemed to be a recent global trend. Eucalyptus globulus leaves
contain essential oils used as an antiseptic, antispasmodic and stimulant agent in
bronchitis, asthma and minor respiratory complaints and the flowers of chamomile or their
tea are used in treat stomach and gastro-intestinal disorders, and as anti-inflammatory,
antispasmodic, ulcer-protective, calmative, carminative, tonic and stimulant Mahran,
{1967), Abou Zeid, (1992), El-Amary, (1993) and Juergens et ol (2003). Moreover
Hmamouchi et al (1992), Medina ef al. (1992 and 2001) and Trivedi and Hotchandani
{2004) found that Eucalyptus globulus oil has antibacterial activities  against 9
microorganisms including  Escherichia coli, salmonella type, klcbsicila spp,
Streptococcus aureus, Proteus sp, and pseudomonas spp) and Magro et al.(2006) showed
that chamomile had fungistatic activity against Aspergillus candidus, Aspergillus niger,
Penicillium sp. and Fusarium culmorum. Also Nigella sativa and it essential oil provides
an important source of antioxidant {Al-Saleh et al, 2006), and had antimicrobial effect
Trivedi and Hotchandani (2004). Eucalyptus globulus leaves, flowers of chamomile and
Nigella sativa  have been listed as a natural feed additive in Europe since 2003,
Community Register of Feed Additives 1831-03 (2008).

Therefore, the objective of this study was to evaluate effect of creep diets
supplemented by ground mixture of chamomile, Nigella sativa seeds and Eucalyptus
globulus leaves on the productive performance of suckling lambs.

MATERIALS AND METHODS

Twenty four newly born male lambs were obtained from the experimental farm
project at Nuclear Research Center, Atomic Energy Authority at Inshas, Egypt.

Lambs were randomly divided into three similar groups, eight lambs each. Their
weights were recorded at birth (within 24 hours post partum} then each two weeks. Lambs
in the groups were left to suckle their mothers, in.addition to enc of the experimental diets
as creep feeding, as found in Table (1).
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Table (1): The formulation of concentrate feed mixture (CFM), and its proximate

analysis.

ltem Tl 7 T3
{control) {0.5%) {1.0%)

Crushed yellow com 439 43.4 429
Sugar beet pulp 20 20 20
Soybean meal 15 £5 15
Wheat bran i3 18 I8
Common salt 1 1 1
Mineral mixture* 0.5 0.5 0.5
Dicalcium phosphate 1.5 1.5 1.5
Vit AD;E 0.1 0.1 0.1
Mixture of medicinal plants 0.0 0.5 1.0
Total 100 100 100
Chemical composition on DM basis % :
Dry matter 92.51 92.40 92.45
Organic matter 93.22 92.73 92.24
Ash 6.78 7.27 7.76
Crude protein _ 15.86 15.93 15.95
Either extract 231 2.50 2.74
Crude fiber 8.44 8.62 8.90
Nitrogen free extract (NFE) 66.61 65.68 64.65

*Mineral mixture: each kg containing zinc7200mg, cupper 1800mg, iron 1800mg. manganese
3600mg, cobalt 18mg, iodine 1 10mg, selenium 18mg, sodium 74.3g, the carrier material (calcium
carbonate} up to 1000g

The ground medicinal plants mixture (MPM) was prepared by adding 4:2:4 parts of
chamomile flower, Nigella sativa seeds and Eucalyptus globulus (EG) leaves, respectively.
Creep feeding system was applied by apply creep construction, where lambs were kept
with their mothers in the same pens, which divided into two parts by using many vertical
bars, the distances between bars were 13 cm, to allow lambs to feel that they are not
trapped and the lambs could pass through the openings between bars but preventing
mothers to get into the creep. The experimental groups were fed the creep diets without or
with 0.5 % and 1% MPM for G1 (control g:roup), G2 and G3, respectively. Thc concentrate
feed mixtures (creep diets) offered daily in the morning for lambs, started at 7™ day of age
until weaning to each group. Creep intake was measured daily and the mean consumed of
creep feeds through experiment period were average 170.3, 173.2 and 156.1 g/head/day for
Gl, G2 and G3, respectively. Chemical compositions of mothers' mitk are presented in
Table (2).

Table (2) .Chemical composition of ewu milk used in feeding sucklmg Ia mbs.

Hem o . ) . % as fed
Total solids =~ - : 16.62
Protein 3.54
Solid not fat 9.47
Fat 7.15
Ash 0.94
Lactose _ 499
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Ewe's milk samples were analyzed for fat according to Garber methods, total solids,
total protein and ash content according to Ling (1963). While lactose and solids not fat
were calculated. Chemical compositions of the ingredients were carried out according to
A.O.A.C (1990).

Blood samples were collected from the jugular vein at 7 and 60 days of age from each
animal into a clean dried glass culture tubes after addition of sodium florid. Blood
serum was separated after two hour then centrifuged at 3000 rpm for 15 min and serum
was separated into vials, which stored at -20°C until analyses. Glucose was determined
immediately according to (Trinder, 1969). Serum total protein was determined according
to Weichseibaum, (1946), albumin was determined according to Dumas et al. (1971);
globulin was calculated by difference between total protein and albumin, while urea was
determined according to Henry ef al. (1974). ALT and AST were determined as described
by Reitman and Frankel (1957).

Blood serum were assayed for thyroid hormones (T3) with radioactive ‘21 by radio
immunoassay (Diagnostic Products Corporation Lose Angeles, California, USA), gamma
counter measured the radioactivity (Feldkamp and Smith, 1987).

Statistical analysis of data was carried out using one-way classification and the data
were analyzed according to statistical analysis system (SAS) User s Guide, (1999). The
differences between means were tested using Duncun's Multiple Range test {Duncun,
1955). The following model was used to analyze the data of gain, average daily gain and
‘blood serum constitute:

Yij=U+Ti+e,'j

Where: X;; = represents observation, u = overall mean, T, = effect of treatment
{experimenta] groups), eij = experimental error.

RESULTS AND DISCUSSION

Lambs blood serum constituents:

Effect of creep diets supplementation by MPM at rate 0.5 and 1% on some blood
serum constituents in suckling lambs are shown in Table (3). The blood samples were
collected at 7 days, which the treatment takes no place and at 60 days, which the treatment
may be take place. The data showed that glucose level was high at 7 days of age and
decreased at 60 days of age in different groups. Blood serum giucose concentration was
significantly lower (P<0.05) for the groups received creep diets supplemented by MPM
(G2 and G3) compared to the control group (G1), which the values represent 63.24 and
73.75 % for G2 and G3 compared to G1. This may be attributed to lambs rumen of groups
G2 and G3 are more develop than lambs’ rumen of G1, which led to increase dependence
on VFA's, consequently decreased blood glucose The blood glucose concentration of
infant ruminants was similar to that of non-ruminant ammals as the animal grows, glucose
level was declined to the adult lével, while the rumen was dcvclopcd and attained cellulytlc
fermentation. The two processes did not seem to be interdependent, as blood glucose was
declined even though the development of ruminant function was prevented (Van Soest,
1982). Adding ground chamomile flower to lambs diets increase total bacteria count (El-
Bordeny et ol,, 2008) and improve rumen fermentation (Allam et af, 1999, Ali et al., 2005
and El-Bordeny et al., 2008). Also adding ground Eucalyptus globulus leaves to animal
ration improve rumen fermentation (Allam er al,, 1999 and Saleh and El-Ashry, 2007).
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Table (3): Some blood serum constituents of lambs fed different experimental rations.

Item All lambs at At 60 days of age
_7 days of age control 0.5% 1.0%
Glucose {mg/dl) 122941958  99.8° 1021 63.1°+7.02 73.6° £7.02
TFotal protein (g/dl) 8.77 +0.27 3.61 +0.33 8.26 +0.34 7.67 £0.28
Albumin (g/dl) 3.3540.13 3.580.18 = 3.66+0.13 3.53 £0.08
Globutin (g/dl) 5424018 445£034  4.60.20.4] 4.14 +0.24
AZG ratio " 0.62 £0.02 .81 £008 ° 0.80+0.09 0.85+0.12
Urea-N (mg/dl) 17354438 20009171  21.88+£269  27.39+1.40
AST (1) 29.49 £4.03 46.81 4974 4327+1493 54.59+149]
ALT {u/ml) 12.45 £1.31 18.18 £1.75 1725190 16.35 £1.93
T; (ng/dl) 3.75£0.17 4.35+0.74 4.65+ 0.81 4.50+ 0.63

*» Means in the same row having different superscripts per each item differ significantly (P<0.05).

Insignificant increases (P>0.05) were noticed in serum total protein, albumin and
globulin concentration for G2 compared to the controt group (G1) and G3. The present
values of total protein ranged from 7.67 to 8.77 g/dl, which it is slightly higher than the
normal range reported by Merek (1991) which ranged from 5.9 to 7.8 g/dl, this may be due
to effect of measuring method. While the values of albumin and globuline concentration in
the present study are within the normal range reported by Merek (1991) which albumin
concentration ranged from 2.7 to 3.7 g/d! and globuline concentration ranged from 3.2 to 5
g/dl. The same trend was reported by El-Ashry, ef al. (2006) and El-Bordeny (2006). They
found that serum total protein and albumin were increased by adding EG leaves and
chamomile to buffalo calves starter. The same observation was observed by Saleh and Ei-
Ashry (2007) when added EG leaves to lambs ration. Moreover, Hekal, er al. (2005)
reported that addition of EG leaves to cow calves ration increased serum total protein and’
albumin. Bush (1991) reported a positive correlation between piasma protein and albumin
concentration and protein absorbed and synthesized.

Insignificant increase (P>0.05) in blood wurea-N concentration for different
experimental groups at 60 days of age compared to the value at 7 days of age. This may be
attributed to increase protein intake as a result to increase intake of creep diet and for
rumen development. Also insignificant increases in blood urea-N concentration were
observed for G2 and G3 compared to control group. The present values are within the
normal range reported by Merek (1991) from 10.3 to 26 mg/dl except G3 was slightly
higher. The present results disagree with El-Ashry, et al. (2006) and El-Bordeny (2006).
They found that serum urea-N decrease with adding chamomile or EG leave to calves
starter.

Also data of Table (3) showed that concentration of ALT and AST enzymes were
within the normal range reported by Merek (1991} from 14.8 to 43.8 ALT U/L and from
49 to 123.3 AST U/L. And the differences among the different experimental groups were
not significant (P>0.05). The same trend was observed by Allam et al (1999) and El-
Ashry, et al. (2006), El-Bordeny (2006) and Saleh and El-Ashry (2007). Also the data
revealed that the enzymes activity increased from 7 days of age to 60 days of age, and this
may be due to increase metabolic activity in the body.

The data of Table (3) also showed that level of triiodothyronine ¢T3) insignificantly
increased (P>0.05) from 7 days of age to 60 days of age. Also insignificant increase was
observed in T3 for G2 and G3 compared to control group (G1). The same trend was
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observed by Saleh and El-Ashry, 2007 when added EG leaves to lambs ration and Abou-
Taleb, ef al. {2003). They found that T3 level was increased with increasing level of EG
leaves in Japanese quail diet.

Lambs performance:

Effect of supplementing creep diet with MPM on suckling lambs performance is
presented in Table (4). The data showed insignificant differences (P>0.05) in means birth
weight among the different expenmental groups. Slgmﬁcant increase (P<0.05) was noticed
in weaning weight, total gain and average daily gain for the group received creep diets
contain 0.5 % MPM (G2) compared to the control group (Gl), while insignificant
increased {P>0.05) for G2 compared to the group received creep diet containing 1% MPM
(G3). The second group represents about 137.04, 147.26 and 147.25% versus G1, and G2
versus G3 represent about 113.57, 117.12 and 117.16 %, while G3 versus G1 represent
about 120.67, 125.73 and 125.68 % for weaning weight, total gain and average daily gain,
respectively.

Table (4): Grow_performanee of lambs fed different experimental rations.

ftem T1 T2 T3
(control) {0.5%) (1.0%) _

Experimental feeding period, day 75 75 75

No. of lambs 8 3 8

Birth weight (kg) 3.28+0.22 3.4530.22 3.4410.22

Weaning weight (kg) 13.50°+1.51 18.50%1.72 16.29+0.39

Gain (kg) 10.22°%1 .43 15.05%1.72 12.85%+0.41

Average daily gain (g) 136.3°419.03  200. 7°422.91  171. 34545

** Means in the same row having different superscripts per each item differ significantly (P<0. 05) _

These results revealed that adding MPM improve lamb performance. El-Bordeny ef
al 2005, observed that adding EG and CC and Ch to calve starter improve calves
performance and health also El-Bordeny ef 4l,2008 noticed that adding ground
Chamomile flower at different rate to sheep ration improve rumen fermentation , digestion
and performance. This result agreed with the results obtained by Maged (2004) and Ali et
al. (2005) in conceming average daily gain, which they found that ration supplemented by
chamomile increased average daily gain and improved feed conversion efficiency and they
attributed that improvement to the positive effect of chamomile on lamb health, where the
chamomile act as anti-inflammatory, antispasmodic, ulcer-protective, calmative,
carminative, tonic, stimulant and used to treat stomach and gastro-intestinal disorders
{Abou Zeid, 1992).

The optimum levels of MPM supplementation were 0.5 %. Above this level, the
improvement in lambs' performance tends to decreased. This may be due to enhancing the
digestion and metabolism by a certain level of the essential oils included in the medicinal
plants. Above that level an adverse effect oni digestion and metabolism takes place. El-
Ashry et al., 2006 observed that adding medicinal plant to the diet improve [IVDMD and
IVOMD up to certain level then tend to decrease, and revealed that to effect of level of the
essential oils included in the medicinal plants.

It could be concluded that adding mixture of ground Eucalyptus globules leaves,
Nigella sativa and chamomile flower as natural feed additives, to lamb creep diets enhance
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lambs health and performance without any side effects on physiological body function of
lambs and may be rabidly improve lambs rumen. Also there is optimum level to use the
medicinal plants as feed additives, in our study it was 0.5 % of the creep diet.
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