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ABSTRACT

Completely randomized block design was applied to study the effect of three
different natural additives mixtures NAM (NAM1, NAM2 & NAM3) on goat does
performance. Forty pregnant Balady does with an average live body weight of 38.5
+1.5 kg (LBW) and aged 3-4 years were divided into four similar groups. The control
diet (CD) consisted of concentrate feed mixture (CFM), berseem hay (BH) and
wheat straw (WS) which was free from feed additives. Tested diets (TD) were
composed of control diet (CD) plus 10 g / head /day NAM1, NAM2 or NAM3, namely
TD1, TD2 and TD3 diets, respectively. Animals were fed according to NRC (1989)
allowances for goats.

Results showed that both NAM1 and NAM2 mixtures (TD1 and TD2 diets)
significantly (P<0.05) increased digestion coefficients of DM, OM, CP and CF and
nutritive values as TDN, ME and DCP over those of CD diet, which had the lowest
values among experimental diets. Also, NFE digestibility was significantly (P<0.05)
increased for additives groups (TD1 and TD2) diets as compared with CD diet. The
NAM2 mixture significantly (P<0.05) raised digestion coefficients of DM, OM, CP
and CF and NFE than those of NAM1 mixture (TD1 diet), while nutritive values
insignificantly improved than those of NAM1 mixture (TD1 diet). Both average daily
milk yield (ADMY) and fat corrected milk (FCM) of TD1 and TD2 were significantly
(P<0.05) increased than those of CD group. The highestimprovement of the
(ADMY) and (FCM) was recorded with TD2 group, while the lowest improvement of
(ADMY) and (FCM) was recorded with TD3 group. Meanwhile, there were no
significant differences among tested groups concerning the fat (F), protein (P), total
solids (TS), solids not fat (SNF) and lactose (L) percentages which were almost
similar for all tested diets. Although, values of (F, P, TS, SNF and L) yields / head
/day were clearly significantly (P<0.05) higher for TD1 and TD2 groups than for CD
group. No significant differences were detected among most of blood parameters of
all tested groups. Moreover, the average feed cost / kg FCM decreased by 3.0,
13.24.and 1.5% for TD1,TD2 and TD3 diets, respectively., which was reflect on the
improvement of economic return by 24.71, 75.86 and 16.10 % for TD1, TD2 and
TD3  diets, respectively. as compared with the control group. This study,
recommends using NAM2 mixture as feed additive with lactating does ration to
improve average daily milk yield and economic return. Further studies are needed on
a commercial scale.

Kewords:, Natural additives mixtures, balady goat , digestibility, nutritive
values, blood parameters, milk production, economic return.

INTRODUCTION

Feed additives are important materials that can improve feed efficiency
and animal performance. However, the use of chemical products especially



Mohamed, A.H. and B. E. El-Saidy

antibiotics and hormones may cause unfavorable side effects. Moreover,
there is evidence indicating that these products could be considered as
pollutants for human and threaten their health on the long-run.

On the other hand, attempts to use the natural materials as alternative
growth promoters such as medicinal plants are widely accepted. Studying the
effect of extracted effective constituents of a medicinal plants can not explain
exactly how it works as a whole , in other words the value of a medicinal plant
cannot be reduced simply to a list of its constituents Chevallier, (1996).
Boulos, (1983) found that some medicinal plants (MP) are used as tonics and
restoratives such as Trigonella foenum , Majorme hortens and Lepidum
sativa. Other plants were found to have an anti-helminthes and vernifuge
action as Rosmarinas officinalls and Punica granatum. Moreover, Mericli
(1990) recorded that Matricaria chamamilla has anti-inflammatory, anti-septic
and spasnolytic activities in addition to some properties as antiseptic,
antibacterial activities against microorganisms treatment of gesture-intestinal
complaints and tonic. Hanafy and Hatem (1991) reported that Nigella sativa
seeds extracts inhibited Gram-positive and Gram-negative bacteria. Ferdous
et al ., (1992) indicated that the oil of Nigella sativa seeds has therapeutic
potential for the treatment of diarrhea caused by 37 isolates of shigella
species and 10 strains of V. cholerae and E. coli. Also, local studies indicated
that supplementing medicinal plants mixture to rations of lactating rabbit
does ( Soliman et al., 1995), lactating animals (El-Saadany et al., 1996 and
Abouel-Fotouh 2000) and growing lambs (Khinizy ,1999) improved live
weight gain of offsprings and increased milk yield by dams.

In previous studies, authors investigate the effect of using some medicinal
plants on ewes performance (Mohamed et al ., 2003) and lambs
performance and carcass quality (El-Saidy etal ., 2003). The objective of
‘the present study was to compare the effect of supplementing three different
natural mixtures as feed additives on nutrient digestion, feeding values, milk
yield and some blood parameters of lactating goat does. Also economical
evaluation of tested diets was considered.

MATERIALS AND METHODS

Fourty Egyptian baladi lactating goat does of an average live body
weight of 38.5kg +1.5 kg and aged 3-4 years in the 3 season of lactation
were divided randomly according to their live body weight into four similar
groups. Formulation of the three tested natural additives mixtures (NAM1,
NAM2 and NAM3) were suggested by authors according to the previous
studies are shown in Table (1).

The control diet (CD) consisted of concentrate feed mixture (CFM) to
cover 50% of protein and energy requirements according to NRC (1989)
allowances for goats, whereas berseem hay (BH) and wheat straw (WS) were
used as forages, which was free from feed additives. Tested diets (TD) were
composed of control diet (CD) plus 10 g / head /day from one of the
following NAM (NAM1, NAM2 or NAM3), namely TD1, TD2 and TD3 diets,
respectively. The experiment continued for ninety days and animals were fed
twice daily at 8 Am and 4 P.m (in group feeding). Feeding requirements
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were adjusted biweekly according to weight changes and milk yield. Fresh
water was offered freely and animals were kept under routine veterinary
supervision through the experiment period (90 days).

Table (1): Ingredients of tested medicinal plants mixtures (%).

Ingredients Natural additive mixtures

NAM1 NAM2 NAM3
Majorme _hortens 7 4 -
Matricaria chamamilla - 14 9
Trignella foenum 16 11 14
' Nigella sativa 19 13 7
Rosmarinas officinalls - 4 -
Eucalypties globules 4 8 -
" Cymbopogen proximus - - 3
Allium sativum - 3 1
| Cymbopoygen cittratus - 2 4
Germs ground wheat . 23 16 26
Dried condensed corn distiller 24 18 29
Yeast 3 3 3
Minerals 4 4 4

Milk yield was weekly estimated individually, through the lactation
period. Does were completely hand milked till stripping the udder (morning &
evening ) daily through two successive days during suckling and milking
periods. Kids suckled other dams in days of milk estimation. Composite milk
samples were prepared from morning and evening milking for chemical
analysis. Milk energy was calculated according to McDonald et al ., (1978)
equation. Fat corrected milk (4% FCM) was obtained by using Gaines (1923)
equation . Feed conversion of the tested diets was calculated and expressed
in terms of DM (kg), TDN (kg), ME (k cal) and DCP (g) required to produce
one kg of fat corrected milk (FCM).

Blood samples were taken in a heparnized tubes from the jugular vein,
of three tested animals from each group, for 3 successive days each month
at 4-hrs post morning feeding during the experimental period. Blood serum
samples were separated by centrifugation at 4000 rpm for 10 minutes, then
frozen at -20°C until analysis.

Digestion Trials

Six mature bucks of average live body weight of 40.4kg were used to
conduct four digestibility trials, (three animals each trial) to determine the
digestibility and nutritive values of the tested diets in response to the tested
additives. Each trial lasted for two weeks as a preliminary period followed by
one week as collection period. Every group was fed one of the tested diets
mentioned before and the total amount of ration introduced to the animal was
2.5% of its live body weight. Diets were offered twice daily at 8.00 and 16 hrs
to the animals and fresh water was available freely. Feces were collected
daily during the collection period , 5% of the daily amount was frozen for
chemical analysis.
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Chemical analysis

Chemical analysis of feedstuffs, feces, milk samples (milk protein, milk
lactose, total solids and ash ) was determined according to the methods of
A.O.AC. (1995). Milk fat was determined according to Gerber 's method as
described by Ling, (1963). Amino acids of the tested NAM, were estimated
using amino acids analyzer (LKB Alpha plus high perfermance amino acid
analyzer LKB Biochrom LTD, England), according to the method of Winder
and Eggum, (1966). Blood serum was analyzed using kits for Total protein
(Weichselbaum, 1946), urea (Patton and Crouch, 1977), Glucose, glutamic
oxalocaetic transminase (GOT) and glutamic pyruvate transminase (GPT)
(Siest et al ., 1981), Albumin (Drupt,1974) and the methods reported by
biochemistry laboratory reagents and products. The serum globulin (GL) was
calculated by the difference between TP and Al.

Statistical analysis

Completely randomized design was functioned to design this experiment
and to analyze data obtained according to (Snedecor and Cochran ,1980).
Means were tested for differences using Duncan 's multiple range test
(Duncan, 1955).

RESULTS AND DISCUSSION

Chemical composition of natural additives mixtures, feedstuffs and
experimental diets

Data in Table (1) represent ingredients of different natural additives
mixtures (NAM). Inspecting data in Table (1) show that feed additive mixtures
(NAM) composed of 8-12 ingredients, and ratios of their component ranged
between 4-24, 2-18 and 1-29%, in total of the three mixtures (NAM1, NAM2
and NAMS3, respectively). The effective groups and their medicinal effects for
most comprised in feed additive mixture are, shown in Table (2).

Data in Table (3) show that NAM1 had higher EE and CF content than
NAM2, which had higher CP content than other mixtures. Concerning the
essential amino acids (Cysteine, Methionine, Valine, Lysine and Arginine)
recorded the high values with MPM2 as compare with the other mixtures,
while both Leucine and Phenylalanine recorded the highest values with
NAM1. Amino acids represent one of the most important factors which
effect on the rumen microfioura activity (Kaufmann and Lupping, 1982).
Meanwhile, the data in Table (4) show that chemical composition of the
experimental feed ingredients was similar to average chemical compositions
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as those of A.P.R.I. (1997). Concerning the chemical composition of tested
diets, nutrients content of experimental diets were almost similar.

Table (3): Chemical composition of the experiment medicinal plants
mixtures *( % on DM basis) and essential amino acids

content (% CP)
Chemical composition % Tested natural additives mixtures
NAM1 NAM2 NAM3
DM 91.16 90.24 91.35
CP 22.72 27.45 20.82
EE 8.53 6.82 573
CF 12.25 9.64 11.57
NFE 48.78 50.76 54.71
Ash 7.42 5.33 7.17
Essential Amino Acids % of CP
Leucine 12.65 7.85 3.34
Threonine 0.53 1.17 0.14
Lysine 1.43 2.07 1.10
Methionine 2.94 1.62 0.61
Tryptophan 0.47 0.52 0.17
Histidine 2.42 3.62 1.74
Valine 9.32 16.77 | 1.83
Arginine 1.42 2.16 0.34
Phenyl alanine 6.60 4.54 3.27
Table (4): Chemical composition of ingredients and tested diets
Chemical . Feedstuffs Tested diets
composition
CFM BH ws cD TD1 TD2 TD3
DM 90.82 | 90.32 | 90.32 100 100 100 100
oM 90.0 | 89.87 | 83.66 | 88.22 | 88.67 | 88.77 | 88.63
CP 16.58 | 1260 | 4.15 12.26 1243 | 1292 | 11.78
CF 13.32 | 2514 | 36.64 | 26.22 | 25.09 | 2482 | 26.18
EE 345 | 236 1.36 2.04 2.08 2.21 2.10
NFE 56.73 | 49.77 | 41.51 | 47.70 | 49.07 | 48.82 | 4857
Ash 992 | 1013 | 16.34 | 1178 | 1133 | 11.23 | 11.37

Digestion coefficients and nutritive values

Results in Table ( Table 5) showed that the NAM2 significantly
(P<0.05) increased digestion coefficients of (DM, OM,CP , CF and NFE)
and nutritive values as TDN, ME and DCP with TD2 diet than those of the
control diet (CD), which mostly had the lowest values among tested groups.

Also, NAM2 mixture with TD2 significantly (P<0.05) increased digestion
coefficients of (DM, OM, CP and CF), while the nutritive values as TDN, ME
or DCP were insignificantly higher as compared with NAM1 added to TD1
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diet. Also, NAM3 mixture with TD3 showed insignificantly higher digestion
coefficients of all nutrients and nutritive values than those of CD diet.
However, the better improvements of digestion coefficients were recorded
with (NAM2) mixture, supplemented with TD2 diet, whereas the lower values
of nutrient digestion improvement were recorded with (NAM3) mixture
supplemented with (TD3) diet. Results herein agree with Hmamochi et al
,(1992) who mentioned that feed additives might improve  ruminal
fermentation by increasing bacterial activity, which in turn increases
degradability of ligno - cellulose tissues and flow of microbial protein from the
rumen to next parts. Also, these findings are in harmony with El-Saadany et a/
.,(1999), Allam et af .,(1999) and Mohamed et af ., (2003) who reported that
supplementing Matricaria chamamilla , Nigella sativa, or Rosmarinas
officinalls to ewes ration improved digestion and nutritive values. Results
obtained agree also, with those found by Rode etal., (1989), Chevallier
(1996) and Galisteo et al.,(2000) who mentioned that the Matricaria
chamamilla, Nigella sativa, Rosmarinas officinalls and Allium sativum act as
anti-diarrhea, anti-dysentery, anti-bacterial, protozoa cider expelling to tee
and worms and antiseptic which decrease losses of digested nutrients due to
parasites and save digested nutrients to improve production versus other
groups. Also, Data obtained were in harmony with El- Shayeb and Mabrouk
(1984), Perry et al .,(1995) and Mira, et al .(1998) who found that the
Fenugreek  extract inhibited Aspergillus flavors growth and aflatoxen
production.

Table (5) : Average daily dry matter intake and digestion coefficients
and nutritive values of tested diets

Item Tested diets
cb | T™O1 | TD2 | TD3
Digestion coefficients %
DM 60.34° | 64.25° | 67.54° | 62.83"
oM 64.85° | 68.37° | 71.62° | 66.75°
CP 65.82° | 70.42° | 74.56° | 68.52°
-CF 56.38° | 60.62° | 64.43% | 58.82°
EE 80.52 | 80.26 | 80.22 80.36
NFE 70.62° | 74.18° | 77.327 | 73.36°
Nutritive values %

TDN 60.18° | 64.12% | 67.38° | 62.93™
ME 10.10° | 10.65® | 11.16° | 10.40°
DCP 8.00° 8.75% 9.63° 8.10"°

*ME : calculated according to MAAF ( 1975)
a, b, ¢ Means in the same row with different superscripts differ (P<0.05)

Milk production and composition.

Data in Table (6) represent average daily milk yield (ADMY), fat
corrected milk (FCM) and composition as affected by the experimental
supplements. Data revealed that TD1 and TD2 produced significantly
(P<0.05) higher (ADMY) and (FCM) than CD diet. Both TD1 and TD2 diets
increased (ADMY) and (FCM) by (41.86 and 67.4%) and (26.44 and
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16.10%), respectively than control diet. ~Meanwhile TD3 group had
insignificant higher (ADMY) value than CD group. Moreover, the highest
improvement of (ADMY) and ( FCM) were recorded with TD2, followed by
TD1 and TD3 diets. There were no significant differences among different
groups in fat (F), protein (P), total solids (TS), solids not fat (SNF) and
lactose (L) percentages. However, yields of F, P, TS, SNF and L for (TD1
and TD2) diets were significantly (P<0.05) higher than those of CD control
diet. No significant differences were found between TD1 and TD2 diets in
yields of milk constituents. Meanwhile, TD2 showed the highest yields of F,
P, TS, SNF and L, whereas, TD3 showed the minimum increased of milk
yield constituents. Such differences in milk fat and milk protein yieids could
be attributed to the differences in (ADMY) and milk composition

Table (6) : Average daily milk yield, fat corrected milk, milk composition
with lactating does fed tested diets.

Tested diets CcD TD1 TD2 TD3
Daily milk yield kg/ h 0.86° 1.22° 1.44° 1.07°°
Fat corrected milk kg /h 0.87° 1.01% 1.10° 0.96>
Milk composition

Fat % 3.52 3.45 3.42 3.47
Av. Fatyield g/h 30° 427 49° 37"
Protein % 3.88 3.82 3.80 3.85
Av. protein yield g/ h 33° 477 55° 41"
Lactose % 4.15 4,06 4.05 4.07
Av. Lactose yield g/ h 36 507 587 44°
Total solids (TS) % 12.38 12.14 12.07 12.20
Av.Total solids yield (TS) g/ h 107° 148" 174° 131°
Solids not fat % 8.86 8.69 8.65 8.73
Av. Solids not fat yield g/ h 77° 106° 125° 93°
Ash % 0.83 0.81 0.80 0.81
Ash yield g /h 0.714 0.988 1.15 0.87

These differences in the yields reflect the differences in daily milk yieid,
which might due to the improvement of digestibility and nutritive value as
TDN, ME and DCP attained for all tested diets as a result to the availability of
effective groups (El-Saadany et a/ .,(1999) and amino acids, (Lundquist, et a/
., 1982) with additive mixtures. Findings herein agree with Vihan and Panwar
(1987) who found that Nigella sativa powder was useful as a suppiement to
goat ration at the rate of 100 mg/kg body weight. Chevallier (1996) mentioned
that chamomile increases milk yield . Also, the present results were in
harmony with  EL-Saadany et al ., (2003) who found that rations contained
chamomile or Nigella sativa increased (P<0.05) daily milk yield and yields of
F, P, TS and SNF of lactating cows. These findings might indicate that the
effective groups contained in NAM ( Rosmarinas officinalls, Nigella sativa,
Trigonella foenum graecum and Matricaria chamamilla) might acted as
antiseptic against the ruminal antagonistic flora and stimulate efficiently
rumen functions (Khanna etal., 1993, Allam etal., 1999 and Salem and
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El-Mahdy 2001) and stimulate the digestive enzymes and processes and
hence result in higher milk yield.

Blood parameters
Values of some blood metabolites are presented in Table (7) . There

were no significant differences among all studied blood constituents of
lactating goats fed tested diets. The obtained values are within the normal
range reported by Gihad, et al .,(1987) ; Allam et al ., (1999) and Gabr, et al .,
(2001) for healthy animals.

Table ( 7): Effect of feeding the tested diets on some blood plasma
parameters of goat does

Item Tested diets

CD TD1 TD2 TD3

Total protein, gm/100 7.24 7.36 7.32 7.40
Albumin, gm /100ml 3.68 3.83 3.73 3.80

Globulin, gm /100 ml 3.56 3.53 3.59 3.60
Al / Gl ratio 1.03 1.10 1.04 1.06

Glucose, mg/100 ml 61.38 62.46 60.54 59.89

GPT ,U/L 8.72 7.82 9.62 9.43
GOT, U/L 61.32 63.18 64.62 66.38
Urea mg/100 ml 43.82 43.27 44 11 42.93

Feed conversion and economical return for experimental diets

The results of feed conversion for milk production and economical
efficiency of the experimental diets are presented in Table (8). Total nutrients
intake / head as TDN, ME and DCP intake by lactating does were higher as
compared with control group Natural additives mixtures improved the feed
conversion values in terms of kg TDN, and DCP and kcal of ME /1 kg FCM
as compared with the control group. Does fed TD2 diet had the best value
of feed conversion followed by TD1, while TD3 recorded the lowest
improvement value as kg TDN, and DCP and kcal of ME /1 kg FCM.
Amount of TDN and DCP required to produce one kg FCM were higher than
those found by Gabr, et al ., (2001). Meanwhile, Gihad et al., (1987) reported
almost similar intake of DM, TDN and DCP per kg FCM than those obtained
in the present study.

Meanwhile, TD1 and TD2 diets showed higher daily feed cost / head
/day, but they also showed the high improvement % in economic efficiency
than other groups. Results obtained herein agree with Abouel-Fotouh, et al,
(2000} who found that a ration which contained 0.6 - 0.9% Chamomile
improved feed conversation. Economic return was calculated asthe
differences between the prices of milk and fed cost LE /head. The profit
(return) above feeding cost (Table 8) was higher with medicinal plants
additives diets than control diet. On the mean time when comparing between
the feed additives used , it was observed that NAM2 was the best followed by
NAM1 and the last was NAM3. These results are in agreement with similar
trends observed by EL- Saadany et al. (1999). Also, these results were in
harmony with Allam et al., (1999) who found that using Chamomile feed
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additive decreased feed cost of 1 kg FCM by 31.86% and increased
economical return by 93.51% kg than the control group.

Table (8): Total-dry matter (DM) intake, feed conversion and economic
efficiency with lactating goats fed experimental rations
during 90 days productions.

‘ Item Tested diets \
CcD TD1 TD2 TD3
Total DM intake kg 122.85 | 18.62 115.92 119.52
"Total TDN intake kg /h 73.93 | 76.06 78.11 7521
ME intake MJ. Cal/h 1240.8 | 263.3 1293.7 1243.0
DCP intake kg/h 9.83 10.4 11.16 9.68
Av. milk yield ,kg /h 78.3 91.0 99 86.4
Feed conversion
Kg DM/ kg FCM 1.57 1.31 1.17 1.38
Kg TDN /kg FCM 0.94 0.84 0.79 0.87
Kcal ME /kg FCM . 15.9 13.90 13.10 14.5
Kg DCP/kg FCM 0.126 | 0.114 0.113 0.112
Economic efficiency
Total feed cost LE/doe 53.10 60.30 58.50 57.60
Av. feed cost/ kg of FCM 0.68 0.66 0.59 0.67
Price of milk , LE/h 70.50 82 89.10 77.8
Return LE 17.4 21.7 30.60 20.20
Economic efficiency 1.32 1.36 1.52 1.35
The Economic Return % - 1.25 1.76 1.16

*Economic of this study was evaluated on the light of market prices during year 2001-
2002

In conclusion, NAM2 mixture is the most promising additive than the
other two mixtures and could be recommended as milk promoter in dairy
goats diets since it tends to modulate digestion coefficients and nutritive
values which -are mostly reflected in improving does performance. Further
studies are required to confirm results of feeding with this natural additive
mixtures at a commercial scale.
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