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SUMMARY

The purpose of this study was to evaluate the effects of diets supplemented with the medicinal herbs (black
cumin and chamomile} on the digestion coefficients, blood parameters and milk production of goats. Fifteen
lactating Zaraibi goats were assigned randomly to three equal groups (five animals each). The first group (G1)
was fed un-supplemented basal diet. The second and third groups [{G2) & (G3)] were fed the basal diet
supplemented with black cumin and chamemile as 100 and150 mg/kg body weight (BW), respectively. The
basal diet consisted of berseem hay (BH) and concentrate feed mixture {CFM) representing 50 and 50 % of
the total ration (on dry matter basis). The experimental period extended from one week post partum unti! the
fourth month of lactation. The obtained results illustrated that black cumin and chamomile addition (G2 &
G3) significantly (P<0.05)} improved the digestibility of nutrients and the nutritive value compared  with
control diet (G1). Significant (P<0.05) increases have been observed in the milk production up to 13.52 &
23.08% and in milk fat yield up io 19.50 & 28.04% for black cumin and chamomile goats, respectively
compared with the control goats. Furthermore, goats in groups (G2} & (G3) had significant increases (P <
0.05} in plasma glucose, while, had significant (P<0.05) decreases in urea-nitrogen compared with goats in
G1. The study concluded that chamomiie had the significant superiority (P<0.05) in improving milk as yield
and milk contents. .
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INTRODUCTION

Feed additives have been added in order te stimulate the appetite, provide the animal with a certain
nutrient, and improve the biological processes such as: ruminal fermentation, metabolism, productivity,
and re-productivity of the animal. Feed additives must be safe not only for animal but also for human,

Recently, medicinal herbs such as: fenugreek, caraway, garden cress,..etc., have been used as feed
additives and have shown good effects on the animal production (4bo El-Nor, et al., 2007, Aboul-Fotouh,
et al.,.2000,El-Saadany, et al., 2001 and Kholif and Abd El-Gawad, 2001).

Some of these herbs are Nigella sativa (black cumin, or habbet el-barakah) and Matricaria
chamomille (chamomile, or baboning). The words pre and post "or” in the brackets refer to English and
Arabic names, respectively (Bowfos, 1983). In studies with mono-gastric animals, black cumin and
chamomile had beneficial effects, whereas, black cumin increased, a) the number of secretary epitheiial
cells of the mammary gland, b) the activity of anti-pathogenic, while chamomile acts as an a) anti-
microbial, b) anti-inflammatory. Actually, these beneficial effects are attributed to the bioactive
compounds of these herbs (Boulos, 1983; Mahmoud, 1993 and El-Komy, 1996).

With regard to use black cumin and chamomile in ruminants diets, many studies have shown that
both herbs had good cffects on the animal performance either as meat or milk production (Ei-Hosseiny, et
al, 2000; El-Allamy, et al., 2001, Abd-El Ghani, 2003; Shehata et al., 2004; El-Bordeny et al., 2008 and
Saleh et al., 2009

The aim of the present work was to evaluate the effects of some medicinal plants (black cumin and
chamomile) as feed additives in the rations of lactating Zaraibi goats on the digestion efficiency, blood
parameters and milk production.
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MATERIALS AND METHODS

This study was conducted at the Experimental Farm in Shalakan, Faculty of Agriculture, Ain Shams
University and Dairy Science Department, National Research Center, Dokki, Giza, Egypt.

Feeding and management

Fifteen homo-parity Zaraibi goats weighing about 35+0.87 kg, after one week of parturition were
assigned randomly to three groups of five animals each.

All animals received the basal diet. Black cumin and chamomile were added to the basal diet as 100
mg and 150 mg / kg of the body weight (BW) for goats in the groups (G2) and (G3), respectively. Un-
supplemented diet was offered to animals in the group G1. The basal diet consisted of concentrate feed
mixture (CFM) and berseem hay (BH) at the ratio of 1:1 on DM basis. CFM and BH were offered twice
a day at approximately 07:00 am. & 02:00 p.m. and 09:00 am. & 04:00 p.m., respectively. Feed
additives were top- dressed on CFM immediately prior to morning feeding. The nutrients requirements
were calculated according to NRC (1981). Goats had unlimited access to water. All animals were
remained on the experiment until the end of the fourth lactation month. The chemical composition of feed
ingredients and the control diet is shown in Table (1). This analysis was done according to 4.0.4.C.
(1995).

Tahble (1): Chemical composition of diet ingredients and the control diet

Item DM on DM basis ( %)

OM CF CP EE NFE Ash
CFM* 93.49 83.44 1242 1425 0328 5349 16.56
Berseem hay 88.32 8837 2664 1285 01.36 47.52 11.63
Control diet 90.86 85.90 19.53 13.55 0232 50.50 14.10

*CFM: commercial concentrate feed mixture

Milk sampling

The goats were individually milked twice a day. Milk weights were measured and biweekly sampled
from each goat. Composite samples (moming & evening) were frozen until analysis. Milk fat, protein,
and total solids (TS) were determined by the method of Ling (1963). Lactose and ash were analyzed
according to Barnett and Abd El-Tawab (1957) and 4.0.A.C. (19935), respectively. Solids not fat (SNF)
was calculated by difference. Four percent fat corrected milk (4%FCM) was calculated using the
equation:

FCM= milk (g) x (0.3925) + 0.1510 x fat (%) (Gaines and Davidson, 1923)
Digestibility coefficients

The apparent digestibility of the DM, OM, CP, CF, EE and NFE, was determined by the method of
the grab sample in which acid insoluble ash (AIA) was used as an internal marker according to Van
Keulen and Young (1977). Total digestible nutrients (TDN) and digestible crude protein (DCP) were
calculated.

Blood samples

Blood samples were collected once every month before feeding from the jugular vein in anti-
coagulated tubes .Blood plasma was separated by centrifugation and stored frozen until chemical
analysis for glucose (Trinder, 1969Y; total protein (4drmstrong and Carr, 1964); albumin (Doumas er al.,
1971y, globulin was calculated by difference; urea-N (Patton and Crouch, 1977) and glutamic-
oxaloacetate- transaminase (GOT) and glutamic-pyruvate-transaminase (GPT) by the method of Reirman
and Frankel (1957).

Statistical analysis

The statistical analysis system (545, 1999) analyzed the data by using the general linear model (GLM)
procedure of completely random design. Differences among groups were determined by the Duncan s new
multiple rank test {Duncan, 1955). The following model was used:
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Yeo=p+G+Ey

Where : ¥ ik = the observation ; x = the mean ; Gi = the effect of the experimental groups (/ =G 1,G 2
and G3) and E ik = the residual error.

RESULTS AND DISSCUSION

Digestibility and nutritive value

A summary of the mean apparent digestion coefficients is shown in Table (2). Apparent
digestibilities of DM, OM, CP, EE, and NFE were higher (P<0.05) for black cumin and chamomile goats
than for control goats. The digestion coefficients of CF were significantly lower for control goats
(51.37%) than for goats in groups G1 & G2 (57.79 & 59.65%, respectively). Data of Table (2) indicated
that TDN were 60.11; 64.87 and 66.22 %, as DCP percentages were 7.52 , 8.43 and 9.57% for the groups
G1 ; G2 and G3, respectively ( P<0.05) .

Table(2): Effect of feeding the natural additives to lactating Zaraibi goats on nutrients digestibility
and nutritive value on DM basis

Item The experimental diets

Control diet Black cumin' . Chamomile’ *+SE
(G1) (G2) (G3)

Digestibility % :
DM 60.31° 64.87 65.92" 0.91
oM 64.23° 68.93° 70.57° 2.83
CP 62.76° 65.81° 68.19° 4.11
CF 51.37° 57.79° 59.65" 3.13
EE 65.17° 69.21° 70.92* 312
NFE 70.09° 74.35° 75.98* 2.71
Nutritive value % :
TDN 60.11° 64.87" 66.22" 1.75
DCP _ 7.520 8.43° 9.57* 0.95

2% Means in the same rows with different superscripts differed significantly af ( p< 0.03)
! 100 mgikg of BW
2130 mgrkg of BW

It is of interest to report that apparent digestion coefficients and nutritive value terms were
numerically higher for chamomile group than for black cumin group, however, the difference between
two groups did not significantly differ (P=0.05). These findings could reflect that the medicinal herbs
(black cumin and chamomile} stimulated the digestion efficiency either as microbial or chemical
digestion all over the digestive tract. The present results are in line with those reported by Abd El-Ghani,
(2003); Mohamed et /., (2003};Ali er al, (2005); El-Ashry er al, (2006) and El-Bordeny et ai., (2008)
who evaluated the effect of diets containing chamomile or black cumin on the digestion efficiency of
sheep in Egypt .

Dry matter intake, milk yield and milk composition

With regard to DM intake, it is notable to report that there were no evident palatability problems with
additives. No significant differences (P =0.05) in intake were observed among control, black cumin, and
chamomile goats. The DM intakes were 1172, 1295, and 1287 g/h/d for the groups G1, G2 and G3.
respectively (Table, 3)

Conceming milk yield data, Table (3) showed that lactating goats fed black cumin and chamomile
had marked increases (P < 0.05) in milk yield up to 13.52 and 23.08% and in 4 % FCM up to 16.8 and
30.6 %, respectively compared with control goats. Chamomile effect was higher (P < 0.05) than that of
black cumin.

Data in Table (3) illustrated that feeding black cumin and chamomile to Zaraibi goats did not affect
(P=0.03) any of the milk contents, with one exception where both the feed additives significantly
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increased (P<0.05) lactose contents in milk of goats (4.92 and 4.99 % for G2 and G3, respectively)
compared with control goat (G1) (4.41%).

Table (3): Effect of feeding the natural additives to lactating Zaraibi goats on feed intake, milk
yield, milk composition, and feed conversion.

Item The experimental diets

Control diet (G1) __ Black cumin' (G2)  Chamomile’ (G3) +SE
DM intake (g/hvd) 1172 1295 1287 6.92
Milk constituents%o:
Fat 3.21 3.38 3.57 0.11
Protein 2.90 2.93 298 0.08
Lactose 441° 492° 4.99* 0.12
TS 11.22 11.23 11.54 0.18
SNF 8.0] 7.85 7.97 7.97
Ash 0.70 0.71 0.71 0.01
Yield (g/h/d): '
Milk 1105.3° 1254.7" 1360.4" 442
1%FCM 974.3° 1138.0° 1272.6* 28.4
Fat 35.48° 241" 45.43* 3.10
Protein 32.05° 36.76° 37.92° 0.30
Lactose 48.74° 61.73* 63.51° 120
Feed conversion : 1.06 1.03 0.94

Kg DMI /Kg milk

*LC AMeans in the same rows with different superscripts differed significantly at ( p< 0.05)
' 100 mg/kg of BW
150 mg/kg of BW

Clearly, remarkable increases (P<0.05) were noticed in the yield of milk fat (42.41 and 45.43 g/h/d),
protein (36.76 and 37.92 g/h/d) and lactose (61.73 and 63.51 g/h/d) for diets supplemented with black
cumin and chamomile (G2 and G3, respectively) compared with the un-supplemented diet (G1) in which
yields of these compounds were 3548, 32.05 and 48.74 g/h/d., respectively. Milk fat yield (P< 0.05)
increased in groups G2 and G3 by 19.50 and 28.04 %, respectively compared with that in G1.

These findings can be illustrated on the basis that the different bioactive substances present in black
cumin and chamomile stimulated milk production. Significant effects of feed additives on digested CF,
TDN and plasma glucose {Table 2 & 4) may emphasize this explanation. Accordingly black cumin and
chamomile may possibly be considered as glucogenic substances.

Table (4): Effect of feeding the natural additives to lactating Zaraibi goats on blood plasma

parameters
Item The experimental diets
Control diet Black cumin' Chamomile’ +SE
(G1) (G2) (G3)
Glucose  (mg/dl) 64.21° 68.17* 70.43* 2.09
Total protein (g/d!) 7.16 745 7.73 0.51
Albumin (A) (g/dl) 3.62 3.86 3.97 0.27
Globulin (G) {g/di) 3.54 3.59 3.76 0.35
A/G ratio 1.02 1.07 1.05 0.02
Urea-N  (mg/dl) 18.19* 14.71° 12.36° 0.54
GOT (unit/L) 24.18° 21.02° 18.22° 1.37
GPT (unit/L) 13.33° 11.25" 09.57° 0.65

25 Aeans in the same rows with different superscripts differed significantly ar ( p<0.05)
100 mgskg of BW
“150 mgikg of BW

The present results agree with those obtained by El-Saadany, er al., (1996); Allam, et al., (1999); El-
Allamy ef al., (2001) ; Shehata, et o, (2004) and Saleh and Saleh (2005) who used diets supplemented
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with black cumin and chamomile for the lactating buffaloes, ewes, and goats. They have found increases
in milk yield and contents in response to feeding black cumin or chamomile

Feed conversion

Data in Table (3) indicated that feed conversions were 1.06, 1.03, and 0.94 kg DMU/kg produced milk
for the un-supplemented diet {G1) and those supplemented with black cumin and chamomile (G2 and
(G3), respectively. Feeding chamomile resulted in a slight, but not significant (P=0.05), improvement
(9%) in feed conversion.

Plasma paramelters

Concerning blood metabolites, data in Table (4) clearly showed that feeding black cumin and
chamomile diets to goats resulted in a significant increase (P<0.05) of plasma glucose compared with the
control goats This could be attributed to the significant (P< 0.05) effects of black cumin and chamomile
on the CF digestion (Table, 2).

Results of blood glucose are in accordance with those obtained by El-Ashry, e al., (2006) and Abo
El-Nor, ef af., (2007), who found significant increases in blood glucose of calving and lactating buffaloes
fed the diets supplemented with medicinal herbs.

With regard to nitrogen metabolites, it could be noticed that black cumin and chamomile had slight,
but not significant, increases in total proteins, albumin, globulin, or the ratio between the later items
(Table 4). However, both additives significantly (P<0.05) decreased the urea-N, GOT and GPT
concentrations in the plasma. Despite of this marked decrease, these concentrations were not out of the
normal range suggested by Kaneko (1989) for the healthy animals. The present results of plasma items
studied here are in line with those obtained by Zeid, (1998); El-Allamy, er al., (2001); and Shehata, er af,
(2004).

CONCLUSION

From the foregoing results, it could be concluded that black cumin (as 100 mg/kg BW) and
chamomile (as 150 mg /kg BW) added to Zaraibi goats diets (P<0.05) improved the milk production and
milk fat yield. Their beneficial effects resulted from the proper effects of the black cumin and chamomile
as good stimulators for the digestion and milk secretion. The chamomile effect had the significant
(P<0.05) superiority. :
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