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SUMMARY

Thirty growing Barki male lambs weighed 28.55 £ 0.42 kg used in a feeding trial
that lasted 100 days. Animals were divided into three similar groups (10 lambs each) to
study the effect of supplementing lamb rations by chamomile flowers on their
performance. The feeding system of lambs was based on grazing lower portion of alfalfa
remaining after cattle grazed the fodder, cracked barley grains at level of 2% from live
body weight (LBW) with ad libitum wheat straw as control group (G1). Chamomile
flowers were added at Ievels of 2 and 4 g/head/day (o the control ration in the other two
groups (G2 and G3), respectively. By the end of feeding trial, three digestibility trials
were carried out using nine Barki lambs (3 lambs each) to evaluate the previous rations
by using acid insoluble ash (AIA) technique. Rumen liquor and blood samples were
collected at the last day of digestion trials. Results indicated that, most of nutrient
digestibilitics and nutritive values (expressed as TDN, DCF and ME) were significantly
increased (P< 0.05) by adding chamomle to lamb rations in both G2 and G3 compared
to G1 (control). Moreover, CP and CF digestibilities, as well as DCP value were
significantly increased (P< 0.05) with increasing chamomile level in lamb rations. No
significant differences were observed in rumen pH values among the feeding groups.
Ammonia-N concentration decreased (P< 0.05), while VFA concentration increased (P<
0.05) in treated groups (G2 and G3) compared to control group (G1). Total plasma
proteins and hemoglobin concentrations were significantly higher (P<0.05), while
cholesterol concentration was significantly lower (P<0.03) in the blood of lambs fed
treated rations (G2 and G3) than those fed control ration (G1). Furthermore, albumin,
globulin and urea concentrations were dightly increased, meanwhile the enzymes activity
(GOT and GPT) were slightly decreased by increasing the chamomile level in treated
rations. Average daily gain (ADG) was sigunificantly higher (P<0.05) for lambs fed
treated rations (G2 and G3) than those fed control ration (G1). However, no significant
differences were observed between the two treated groups (G2 and G3). Moreover, feed
conversion efficiency (expressed as DM, TDN and DCP, kg/ kg gain) of treated groups
were better than those in the control group. Feed cost decreased by 9.04 and 7.63 %,
whereas economical efficiency improved by 10.03 and 8.26 % for treated groups (G2 and
(3, respectively) compared to control group (G1).
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INTRODUCTION

Using medicinal herbs and plants
(MH&P) for human has been known
since the old civilization of ancient
Egyptians. The use of natural feed
additives such as MH&P for ruminants
can improve feed cfficiency, economical
efficiency and animal performance.
However, using chemical compounds
especially antibiotics and hormones may
cause unfavorable side effects, hence the
cumulative effect of these compounds
induced deterrent effects on human
health. So, using a natural feed additives
has been important to minimize these
adverse effects (Aboul-Fotouh et al.,
1999 and Ahd El-Latif et al, 2004).
Singh et al. (1993) showed that using
medicinal herbs and seeds as feed
additives for ruminants seemed to be a
recent global trend. Moreover, Abou-Zeid
(1986) reported that, chamomile can be
used for cold relief, anti-fever, spasms
relief, anti-mouth and stomach ulcers and
anti-fungal diseases. Mericli (1990)
rccorded that chamomile has  anti-
inflammatory, anti-septic and spasmolytic
activities. Using some medicinal herbs in
ruminant rations such as chamomile
(Matricaria chamomille) may have a role
in improving immunity and performance
of growing animals (Ei-Sayed and
Hashem, 2000; Abdelhamed ef al., 2002
and Mohamed et /., 2003). Furthermore,
Zeid and Ahmed (2004) reported that,
using chamomile in goat diets had a
positive effect  on  productive
performance, feed conversion and
economical efficiency, while it reduced
the water intake by 13.65% compared to
control group. Moreover, Maged (2004)
indicated that adding 2g
chamontle/head/day to  rations of
growing Rahmani lambs -improved all
nutrient digestibilitics, feeding values,
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animal growth, feed efficiency and
consequently its rearing economics, but
water consumption was decreased. These
results indicate that using chamomile
flowers in small ruminant rations seems
to be more suitable under desert
conditions when water resources are
somewhat restricted. Shehata et al. (2004)
indicated that yields of milk, fat and protein,
also fat, protein and lactose percentages were
increased by addition of chamomile flowers,
with tendency to be greater for the high than
low chamomile level in goat rations. El-
Hosseiny et al. (2000) observed that adding
chamomile flowers in growing goat dicts
reduced of scrum cholesterol, total lipids and
triglycerides concentrations, while protein
and globulin concentrations increased.

This research was conducted under
desert farming systems o study the effect of
using chamomile flowers as a natural feed
additives at level of 2 or 4 g /head/day to
rations of growing Barki lambs on growth
performance,  nutrient  digestibilities,
nutritive  value, feed conversion and
economical efficiency. Some rumen liquor
values and blood parameters were also
studied.

MATERIALS AND METHODS

This study was carried out on the sheep
flock at South Tahrir in the Desert
Development  Center belonging to  the
American  University in  Cairo. The
chemical analysis was carried out in the
laboratory of Animal Nutrition of the
Department of Animal Production, Faculty
of Agriculture, Kafr El-Sheikh, Tanta
University. Thirty Barki lambs weighed
28.55 + 0.42 kg were used in . feeding trial
that lasted 100 days. Animals were divided
into three similar groups {10 lambs each) to
study the effect of supplementing lamb
rations by chamomile flowers on their
performance. The feeding system of lambs
in the control group (G1) was based on



Egyptian J. Nutrition o d Feeds (2003)

gra-mg lower portion of the remaining
al i wler grazing meost of fodder by
cattle, then animals were fed as group
ceding on cracked barley grains at level of
2% from their LBW with ad fkinan wheat
straw 1n three separate pens (pen / group).
Chamomile flowers were added to the
concentrate a: levels of 2 and 4 g Mcad/day
with the control ration in G2 and G3,
respectively. The daily grazing period was
three hours and the quantity of fodder
consumed was about 2.5 kg / lamb during
the mworning period. Fodder intake was
estimated according to cut and weight of
different specific arcas that grazed by
cattle. Chamomile was mixed with 10 g of
ground barley grams and spread daily as
powder over cracked barley grains as
reported by Ahmed ef af (2001). Animals

were fed according to NRC (1988)
requirements.  Fresh  water  and  trace
mineralized salt blocks (Biomix 112,

Biochema, Cairo, Egypt) were available all
the day. Each kg of Biomix 112 coutain: S
6000 mg. Fe 3500 mg, Zn 3000 mg, Mn
3000 mg. Mg 1000 mg, Ca 800 mg, Se 6
mg. Molasses 500mg).

Animals  were  weighed  before
morning feeding on two consccutive days
at beginning and end of the feeding trial
and  once biweekly during  the
cxperimental period. The amount of
concentrate  was changed biweekly
acce-ding to change in the live body
weight (LBW). Samples of feed
ingredients and feces were taken for
chemical  analysis  according to
AOAC(1990). Furthermore, chamomile
oil concentration was estimated by high
pressure liquid cliromatography
according to Bush er af (1979). Feed
intake, feed conversion cfficiency and
cconomical cfficiency were calculuted. At
the end of feeding trial, nine Barki lambs
were used in carrying out three digestion
trials (3 lambs cach) to cvaluate the
previous rations by using acid insoluble
ash (AIA) technique as a natural marker
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(Van keulen and Young, 1977). By the
last dav of the digestibility trials, rumen
liquor sumples were taken 3 hrs after the
morning feeding by a rubber stomach
tube. Ruminal pH value was determined
directly by using Beckman pH meter.
However ! ml concentrated saturated
mercuric chloride was added to the rest of
sample to stop the microbial activity,
filtered through a double layers of
cheesecloth and stored in polyethylene
bottles in {reezer until analysis.

Total volatile fatty acids (VFA's)
concentration was estimatad by using steam
distillation method (Warner, 1964).
Ammonia-N (NH;-N} concentration was
determined by using magnesium oxide
{(Mg0) as described by AOAC (1990).
Blood samples withdrawn at the same time
of rumen liquor collection from the juguiar
vein into clean mbes. Ethylene diaminetera
acetatc  (EDTA)  was  added  as
anticoagulant.  Blood  samples  were
centrifiiged at 3500 r.p.m. for 13 minutes to
obtain plasma, then samples were stored at -
20°C until analysis. Blood hemoglobin,
total plasma protzins, albumin, urea, GOT,
GPT and cholesterol concentrations were
determined according to the mecthods
described by Varley (1976). However,
globulin concentration was calculated by
difference between total proteins and
albumin,

The data were statistically analyzed
using General Linear Models Procedure
{one way ANOVA model) adapted by
SPSS (1997), while appropriate means
were separated using Duncans’s multiple
range test (Duncan, 1953).

RESULTS AND DISCUSSION

1-Chemical composition

Data shown in Table 1 represent the
chemical composition of different feed
ingredients and calculated chemical analysis
of tested rations. Results indicated that, the
chemical compositions ol barley and lower
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portion of alfalfa are in agreement with the
findings of Mahmoud e al. (1998) and
(2003). They reported that, chemical
compositions of barley (on DM basis) were
averaged 12.49-13.04, 6.08-8.01, 1.39-1.98,
74.93-76.70 and 2.59- 2.79 % for CP, CF,
EE, NFE and ash, respectively. The
corresponding values for lower portion of
alfalfa were 15.14, 33.51, 1.42, 42.34 and
9.59 %. Data obtained in the present study
revealed that, the lower portion of alfulfa
contained lower CP (12.95%) and higher CF
(34.253%) than those found for the whole
plant of alfalfy, it was 18.59% for CP and
22.42% for CF (Mahmoud et al., 1998}
Chemical composition of wheat straw
was nearly similar with the results reported
by Bendary et al. (2002} and El-Saadany et
al. (2003). They found that wheai straw
contain 2.09-3.24% CP, 37.23-38.93% CF,
0.71-0.94% EE, 46.03-48.22% NFE and
10.03-12.56% ash. There arc many factors
may be affecting on chemical composition
of different feedstuffs such as plant age, soil
type, feriilizations, cte.
2-Digestibility and nutritive values
Nutrient digestibilitics and nutritive
values of the different tested rations are
presented  in Table 2. Nutrient
digestibilitics of all nutrients {cxcept of
EE) and nutritive values (cxpressed as
TDN, DCP and ME) were increased (P<
0.05) by adding chamomile flowers to
lamb rations in G2 and G3 compared to
G1 (control). However, digestibility of
CP and CF, as well as DCP value were
increased (P< 0.03) by increasing
chamomile level in ireated rations (G2
and G3). These results are in harmony
with those observed by Mohamed ef al.
(2003), who found that, most of nutrient
digestibilitics were significantly
improved by adding chamomile 0 sheep
rations, which was due to the residual of
effective groups in  the chamomile.
Moreover, Maged (2004) reported that, e
feeding values (TDN and DCP) and
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nutrient digestibilitics of lamb rations were
increased (P< 0.05) with increasing the
chamomile level in two treated rations (1
or 2 g /head/d) compared to untreated
control ration.

Zeid and Ahmed (2004) found that
adding chamomile in buck rations
increased (P< 0.05) nutrient digestibilities
and nutritive values (TDN and DCP) of
ireated rations compared to the control.
Furthermore, Mericli (1990) mentioned
that the chamomile act as anti dusentaria,
bacteria and worms, which decrease losses
of digested feed duc to parasites and save
digested nuirients to improve production.
Results  obtained might indicate the
stimulation of rumen micro-flora activity
through one of the following: 1)
decreasing  number and activity of
antagonistic organisms, 2) saving some
micro factors to rumen micro-flora as
{micro elements, vitamins, hormoncs,
enzymes or unknown factors) which arc
required to the cfficient digestion,
absorption and metabolism and available
as cffective groups or compoilenis in
medical plants, 3) decreasing hazards of
some harmful heavy metals and &)
mininizing  cffectively  hazards  of
mycotoxins by inhibition of {ungi growih
and alfatoxins production (Allam ef af..
1999 and Mohamed er af., 2003)

3-Rumen getivity

Results of rumen activity including
pH wvalues, ammonia nitrogen (NH;-N)
and total volatile fatty acids (VFA's)
concentrations are presented in Table 3.
No significant differcnices were observed
in ruminal pH values among the feeding
groups. These results agreed with
Youssef er o/ {1998) and Allam er af.
{1999), who reported that pH value of
rumen liquor was not significantly
affected by medicinal plants
supplementation. On the contrarily. NH;-
N concentration was decreased  (P<
0.05),
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Table (1) : Chemical composition of the feed ingredients and tested rations
{caleulated} consumed by Barki lambs.

DM, DM composition, % GE,
di Yo Mecal/
Ingredients OM CP CF EE NFE Ash kg
DM **
Barley grains 9325 97.27 1275 7382 192 7478 273 4.33
Wheat straw 95.35 8935 278 3845 15 46.54 10.65 3.83
Alfalfa(lower 3025 90.10 1295 3423 136 4154 990 4.02
portion)
Tested rations{calculated) *
Gl 4741 93.26 1177 2295 1.65 5689 674 4.13
G2 4842 9329 11.77 22.82 1.66 35704 6.71 4.14
G3 4837 9326 11.74 2294 166 5692 674 4.13

*G1-Barley grains + Wheat straw with grazing loswer portion of alfalfa (contrel), G2-Contrel +2 g
Chamomile***, G3- Control + 4 g Chamomile. ** GE (Mval / kg DM) = CP x 565 + CF x4.13 + EE x
9.40 + NFE x 4.15 (Blaxter, 1968). *** Chamomile flowers contain 0.4% % oil with grade very good mud of
blue eolor with grade excellent.

Table (2) : Average of nutrient digestibilities and nutritive values of different tested
rations consumed by Barki lambs.

Feeding groups

ko
Items Gl C2 G3 SEM
Digestibility coefficients, %
DM 64.52° 68.47° 69.46" 0.805
oM 69.41° 73.56" 74.49° 0.842
CP 70.38° 74.21° 76.65 0.952
CF 36.00° 63.26° 65.54* 1.466
EE 77.51 78.22 78.66 0.309
NEE 74.39° 77.47° 77.53° 0.621
Nutritive values, %
TDN 66.33" 70.26" 71.16" 0.794
DCP 8.28° 8.73° 9.00° 0.110
ME. Mcal/ kg DM* 2.39° 2.53° 2.36" 0.028

< Means within a row with different superscripts are significantly ditferent at (P<0.05)
*ME, Meal/ kg DM = (TDXN x 3.6) /100 (Ranjhan, 1980) and (Church and Pond, 1982).

*x SEA: Stundard error of mean.

Table (3) : Average values of rumen liquor parameters of Barki lambs
consumed different tested rations.

Feeding groups

Items Ci ) &3 SEM
pH 5.84 5.66 5.76 0.04
NH;-N, mg/100 mi 41.75° 34,857 34.06" 1.20
VFA™ 5. meq /100 ml 12.65" 13.84° 13.539° 0.21

** Means within a row with different superscripts are significuntly different at (P<0.0%).
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while VFA's concentration increased (P<
0.05) in treated groups (G2 and G3)
compared to control (G1). These results
are in accordance with those reported by
Allam ef al. (1999) with goats and
Mohamed ef al. {2003) with sheep.
Maged (2004) revealed that, VFA's
concentration was significanily increased,
while NH;-N concentration reduced in
rumen fluid of sheep fed rations
supplemiented with chamotnile (1 or 2
g/head/day) compared to the control
group. Lower NH;-N concentration might
be attributed to action of medicinal herbs
(Chamomile, Nigella sativa and
Fenugreek) as buffers or regulators in
absorbing and releasing NHy-N in the
rumen (Zeid, 1998). These advantages may
give a favorable condition in the rumen for
useful microorganisms activity for best
utilization of ruminal ammonia to be
converted into microbial protein for lambs
in treated groups (G2 and (G3). Also,
improvement of VFA's obtained in treated
groups might indicate chamomtle action in
4 stimulating rumen micro-flora activity.
4-Blood constituents

Data of blood constituents of lambs fed
different tested rations arc presented n Table
4, Total plasma proteins and hemoglobin
concentrations were signilicantly higher
{P<0.03), however cholesterol concentration
wis ggnificantly bower (P<0.05) m the blood
of kinibs fed treated rations (G2 and G3) than
thosc in control (G1). Furthermore,
concentration of albumin, globulin and urea
were slightly increased, while the enzymes
activity {GOT and GPT) were slightly
decreased by increasing the chamonuile level
in (reated rations (G2 and G3) but these
dilferences  were  insigmficant.  Higher
plasina proteins, albumin, glebulin and urca
may be related to increase protein intake for
treated groups than control. These findings
were in harmony with those reported by
many authors (El-Hosseiny et al., 2000 and
Shehata e af 2004 with goats, also
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Mohamed et o/, 2003 and Maged, 2004 with
sheep). They indicated that supplementation
of chamomiie increased total plasma
proteins, albumin, globulin and hemoglobin
concentrations. In contrast, cholesterol, GOT
and GPT concentrations were decreased. The
obtained values of blocd constituents were
within the normal range values given by
Kaneko (1989) and Mohamed and Tbrahem
(2003} for healthy growing lambs,

5-  Growth performance and feed
conversion

Growth  performance and fecd
conversion efficiency data arc presented
in Table 5. Average daily gain {ADG)
was 181, 211 and 214 ghead/day. These
results cleared that, ADG was higher
(P<0.05) for treated groups (G2 and G3)
than control (G1). However. no
significant  differcices were  observed
between the two treated groups including
chamomile (2 or 4 g/head/d). lmproving
ADG might be due to increase of DM
consumed and feed units  intuke
{expressed as TDN, ME and DCP) by
lambs in treated groups compared to the
control group. Morcover, feed conversion
cfficiency (cxpressed as DM, TDN and
DCP, kg / kg guin) for treated groups
were betier than untreated control group.
Feed cost values were 3.54, 3.22 and 3.27
LE / kg gain for G1, G2 and G3.
respectively. The corresponding values of
economical efficiency were 3.39, 3.73 and
3.67. These results indicated that, feed
cost decreased by 9.04 and 7.63 %,
whereas economical efficiency improved
by 10.03 and 8.26 % for treated groups
(G2 and G3), respectively compared to
the control group (G1). These results are
in harmony with findings obtained by
Maged (2004), he indicated that adding
chamomile flower (2 g/head/d) 1o ration
of Rahmani lambs increased (P<0.03)
ADG and improved feed conversion
efficiency by 8.38 % and cconomicul
efficiency by 7.28 %. Furthermore, El-
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Table (4) : Average values of some blood constituents of lambs consumed different tested

rations.
Feeding groups

Items ¢i C3 G3 SEM

Total plasma proteins, g% 6.73° 7.35° 7.50° 0.113
Albumin, g% 4.00 4.30 4.28 0.006
Globulin, g% 2.73 3.03 3.22 0.108
Urea, mg% 2573 27.25 26.75 0.308
Hemoglobin, g% 11.35° 12.38° 12.60" 0.200
GOT, IU/L 40.30 37.50 38.50 0.952
GPT, IU/L 20.50 19.50 18.50 0.857
Cholesterol, mg % 137.00° 120.00° 115.00° 3.141

™" Means within a row with different superseripts are significantly different at (P<0.05).

Table (5) : Average values of feed intake, daily gain, feed conversion and economicail
efficiency of Barki lambs consumed different tested rations.

Feeding groups

Item ¢l ) G3 SEM
Experimental period, day 100 100 100 -
Lambs No. 16 10 10 -
Initial body wt.(IBW), kg 28.22 29.00 28.44 0.42
Final body wt. (FBW), kg 46.32" 50.10° 49.84° 0.53
Total gain, kg 18.10° 21.10° 21.40° 0.28
Daily gain, g 181 21r° 214 4.04
DM intake, kg/ head/ day

From barfey grains 0.693 0.738 0.730 -
From wheat straw 0.167 0.193 0.200 -
From lower portion of alfalfa 0.750 0.730 0.750

Total DM intake, kg/ head/day 1.612 1.683 1.680 -
TDN intake, kg/ head/day 1.070 1.182 1.194 -
ME intake, Mcal/ head/day 3.853 4.258 4.301 -
DCP intake, kg/ head/day 0.133 0.147 0.151 -
Feed conversion efficiency. kg/ kg gain

DM 8.906 7.973 7.839 -
TDN 5.912 5.599 3572 -
DCP 0.733 0.696 0.705 -
Feed cost, LE/ head/ day 0.64 0.68 0.70 -
Feed cost, LE/ kg gain 354 3.22 3.27 -
Economical efficiency * 3.39 3.73 3.67 -

** means in the sume row with different superscripts difter significantly at (p<0.03).
The price list of one ton barley grains and wheat straw were 800 and 200 LE., respectively and price of
one Kg for both chumeniile and LBW was 7 and 12 LE, respectively (based on vear 2003 prices). *
Ecenamical efficiency = price of one kg LBW (LE/kg gain) / feed cost (LE/ke gain).

Consumed lower portion of alfulfa was not caleulated in feed cost and cconomical efficiency.
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Baba (1971) and Chevallier (1996)
observed that, the positive effect of
some medicinal herbs and plants on
animal performance may be attributed
to the role of these additives as anti-
diarrhea, anti-dysentery, anti-bacterial,
protozoacidal, expellant to worms and
antizeptic which decreased losses of
digested feed due to parasites and save
digested nutrients to  improved
production.

Additionally, this positive effect was
indicated by miany authors (Zeid, 1998;
Abou- Ammou and EL-Hossieny, 1999;
El-Saadany et @/, 2001 and Salem and El-
Mahdy, 2001). They reported that, adding
medicinal herbs and plants especially
chamomile to sheep and goat rations
improved ADG, feed conversion
cfficiency whereas it decreased feed cost
compared to unsupplemented ration.
Better DM and TDN cfiiciency may be
due to higher metabolizable energy and
more cfficient utilizaticn for growth
{(Blaxter, 1968).

It is concluded that using chamomile
flowers as nawral feed additives
especially at level of 2 ghead/day in
rations of growing Barki lambs had a
beneficial cffect on animal performance.
It improved nutrient digestibilities,
nutritive  value, growth rate, feed
conversion and  economical cfliciency,
whereas feed cost decreased for treated
groups compared to untreated control

group.
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