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ABSTRACT
This study was conducted to evaluate the effect of fenugreek feeding on milk
production , serum constituents and prolactin hormone in lactating Damascus
crossbred goats. Eighteen lactating goats in early lactation were divided randomly
into three groups . First group was left without treatment as control group . The
second and third groups received 4% and 6% fenugreek seeds powder
respectively . Milk yield was recorded daily and blood samples were collected
weekly . Milk yield was found to be significantly higher (p<0.05) while there was
a
significant decrease (P ≤ 0.05) in the milk fat percentage in the treated
groups as compared with control group. Fenugreek fed goats exhibited
significantly lower serum glucose (p<0.05) and urea (p<0.01) as compared to
control group. Mean serum levels of total protein and prolactin hormone were
significantly higher (p<0.05) in the fenugreek treated goats as compared to control
. It could be concluded that Fenugreek feeding increased milk production in
Damascus crossbred goats and this effect might be mediated via prolactin
hormone stimulation.
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INTRODUCTION
Fenugreek (Tringonella Foenum- Graceum ) is a member of a legume family
that is cultivated in various parts of the world particularly in India, Middle East,
North Africa and south Europ ( Shapiro and Gong , 2002). The seeds of this herb
have been used in traditional medicine to promote lactation in lactating women
(Shane-McWhorter , 2001 ; Tiran, 2003 ) . Also, this herb has been shown to
influence the lactation performance in ruminants. In buffaloes, feeding fenugreek
seeds increased milk yield , without any effects on milk compositions except for -1a
tendency of lower fat content(El-Alamy, et al. 2001 ) . In goats, feeding 10 g day
of fenugreek seeds increased milk yield ( Khohf and Abd El-Gawad, 2001).
Despite the confirmation of its effect on milk production, the mechanism by which
fenugreek increase milk production is not elucidated (Khohf and Abd El-Gawad ,
2001) . Therefore, this study was designed to evaluate the effect of fenugreek seed
on lactation performance and some blood attributes in Damascus crossbred goats
and to determine the possible mechanism of action of fenugreek on milk
production through the determination of prolactin hormone level.
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MATERIALS AND METHODS
The experiment was carried out at the Department of Animal
Resources/College of Agriculture/ University of Tikrit,. The study was done
during spring (April and May), 2009. Eighteen lactating goats of Damascus
crossbred breed of 2-3 years of age and average body weight of 26.97 ±
0.77 kg were used in this study . After kidding, kids were kept with their
dams for 10 days before separating from each other. Then, they were kept in
individual pens , where they can be milked handly daily at 07:00 h Am. Milk
production was recorded at each milking. Milk samples were collected every
two weeks for fat determination (Fleet and Linzell , 1964 ) . Each doe was fed
with 1000 g of commercially formulated concentrate (Table 1) , in addition
to roughage and to grazing in the Department fields.
Table 1: The composition of dietary ingredients .
Diets Groups
Items
Control
First
Barley (%)
47
45
Wheat bran (%)
42
41
Soya Beans Meal (%)
8
7
Fenugreek seeds (%)
Zero
4
Calcium carbonate (%)
2
2
salt (%)
1
1
Crud protein (%)
14.57
13.77

Second
44
40
7
6
2
1
13.52

Goats were divided randomly into three equal groups , The first group was
left without treatment as control group , with the second and third groups
received 4 % and 6 % of fenugreek seeds respectively .
Blood was collected via jugular vein weekly and the serum was
immediately harvested and stored at -18°C until analysis.. Blood glucose was
estimated using enzymatic colorimetric kit (Randox, U.K.) according to
Coopers method ( 1973 ). Blood urea was estimated by using enzymatic
colorimetric method (Berthelot modified method) by using an enzymatic kit
Biomagreb-Morocco. Serum total protein was measured colorimetrically by a
kit supplied from ( Biomerieux, France) according to Green et al.( 1982 ). The
serum prolactin hormone were measured by radioimmunoassay using prolactin
for iodination and standards and prolactin antisera supplied by NIADDK.
The statistical analysis system (SAS, 2001) was used for least square of
variance for repeated measures of milk yield, milk composition, parameters and data
of blood serum analysis. The following model was applied:
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Yij = µ +Ti+eij
Where:
µ = Grand mean of treatment population .
Ti = Effect of treatment (First group = Control ; Second group = 4% Fenugreek
seed ; Third group = 6% Fenugreek seed ) .
eij = Experimental error .
RESULTS
Milk yield in was similar in all groups during the pre-treatment period (300.00 ±
31.81 , 325.00 ± 36.33 and 355.83 ± 30.23 ml day -1 for control , first and second
Table 2 : Effect of fenugreek feeding on milk yield ( ml / day ) in lactating
Damascus crossbred goats ( Mean ± S.E.) .
Groups
Treatment
week

( n = 6)
Control

( n = 6)
First

( n = 6)
Second

First

300.00 ± 31.81
a

325.00 ± 36.33
a

355.83 ± 30.23
a

Second

303.33 ± 33.34
a

401.67 ± 83.85
a

430.83 ± 29.02
a

Third

307.50 ± 28.86
b

415.66 ± 86.77
ab

520.00 ± 58.03
a

Fourth

304.17 ± 23.40
b

427.50 ± 88.33
ab

519.17 ± 70.86
a

Fifth

312.50 ± 24.25
b

439.17 ± 89.39
ab

525.00 ± 64.21
a

Sixth

310.83 ± 21.70
b

451.66 ± 89.10
ab

537.50 ± 62.37
a

Seventh

306.67 ± 21.72
b

462.50 ± 89.22
ab

545.00 ± 64.72
a

Eighth

319.17 ± 20.67
b

475.83 ± 92.51
ab

570.83 ± 69.01
a

Means with different superscripts within each row were significantly different (p<0.05) .
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groups respectively ) . However, initiation of 6% fenugreek feeding produced a
clear effect on-1milk yield from the third week (415.66 ± 86.77 and 520.00 ±
58.03 ml day for first and second groups
respectively ) as compared with
control group (307.50 ± 28.86 ml day -1 ) , which continued throughout the
treatment period (Table 2).
Therefore, the average milk yield in the treated Second group was significantly
higher (P ≤ 0.05) than to the control from Second to eighth weeks , while there
was a significant decrease (P ≤ 0.05) in the milk fat percentage in first and second
groups (3.88 ± 0.03 , 3.88 ± 0.03 ; 3.77 ± 0.02 , 3.77 ± 0.02 % second and fourth
week respectively ) as compared with control group (3.92 ± 0.02 , 3.91 ± 0.02 %
in second and fourth week respectively ) . while there was a significant decrease
(P ≤ 0.05) in the milk fat percentage in second group as compared with first and
control groups in the sixth and eighth weeks (Table 3) . There was a tendency of
lower milk fat percentage with increase of percentage of the fenugreek seed in
diet .
Table 3 : Effect of fenugreek feeding on milk fat percentage ( % ) in lactating
Damascus crossbred goats ( Mean ± S.E.) .
Groups
Treatment
week

( n = 6)
Control

( n = 6)
First

( n = 6)
Second

Second

3.92 ± 0.02 a

3.88 ± 0.03 a

3.77 ± 0.02 b

Fourth

3.91 ± 0.02 a

3.88 ± 0.03 a

3.79 ± 0.02 b

Sixth

3.67 ± 0.05 a

3.43 ± 0.22 ab

3.08 ± 0.22 b

Eighth

3.40 ± 0.01 a

3.02 ± 0.21 ab

2.78 ± 0.21 b

Means with different superscripts within each row were significantly different (p<0.05) .

Apparently fenugreek has affected the circulating serum glucose concentrations
since it was significantly (p<0.05) lower in fenugreek treated (Table 4). Serum
urea concentration followed the same trend, as it was significantly lower (p<0.01)
in the fenugreek treated goats. The serum total protein level has a increased
(P ≤0.05) in treated groups as compared to control group (Table 4). Mean serum
prolactin hormone concentrations were found to be significantly higher (p<0.05 )
in the fenugreek fed goats compared to control (Table 4).
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Table 4 : Effect of fenugreek feeding on some serum constituents in lactating
Damascus crossbred goats ( Mean ± S.E.) .
Groups
Parameter

( n = 6)
Control

( n = 6)
First

( n = 6)
Second

59.01 ± 1.31 a

57.00 ± 1.17 a

41.40 ± 2.71 b

6.73 ± 0.31 b

7.30 ± 0.43 ab

8.23 ± 0.36 a

Urea ( mg dl )

60.45 ± 1.98 a

54.62 ± 1.93 b

44.85 ± 1.62 c

Prolactin hormone ( ng
ml-1 )

2.71 ± 0.41 b

3.26 ± 0.47 ab

4.48 ± 0.50 a

Glucose ( mg dl-1 )
-1

Total protein (g dl )
-1

Means with different superscripts within each row were significantly different (p<0.05) .

DISCUSSION
In this study, it is shown that fenugreek feeding resulted in an increase in milk
yield as compared to control group. Although , the effect was modest, but it was
clear that treated groups maintained their yield above that of control. These results
were agree with those of other researchers, who reported that fenugreek feeding
increased milk production in buffaloes (Tomar et al. , 1996) and goats ( Al-Shaikh
et al. 1999 ) . Several attempts have been made to elucidate the mechanism by
which fenugreek seed affect milk production. It has been proposed that the
galactopoietic effect of fenugreek might be mediated through an increase in feed
intake (Tomar et al. , 1996 ). Nonetheless, others did not observe any changes in
feed intake with fenugreek feeding (Abo EL-Nor , 1999 ). In the latter study, feed
intake was rather reduced by fenugreek, it did not prevent the stimulatory action of
this herb on milk yield.
Stimulation of endogenous hormone secretion could be hypothesized through a
mechanism by which fenugreek exerts its action on milk yield. In buffaloes,
fenugreek feeding increased plasma levels of prolactin (Abo EL-Nor , 1999 ) .
However, the role of this hormone in the lactating ruminant is not clear enough to
understand (Hart , 1973 ; Forsyth and Lee , 1993 ) . Present results indicate that
prolactin hormone might be a possible candidate as a mediator of fenugreek action
on milk production . The increase in prolactin hormone levels represents a possible
endocrine mechanism for the galactopoietic effect of fenugreek.
The results of this study showed that fenugreek feeding resulted in a decrease
in serum levels of glucose. Several reports have indicated that fenugreek treatment
resulted in a hypoglycemia in different species such as humans (Vasanthamani and
Savita , 2001 ) , rats (Ajit et al. , 2003 ) and rabbits (Satayanarayana et al. , 2003 )
. Therefore, this herb has been used in the control of blood glucose levels in
diabetic subjects since it contains some constituents that possess hypoglycemic
properties (Shane-McWhorter , 2001 ).That the fenugreek seeds posses an insulin –
5
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like compounds may due to the presence of several compounds in fenugreek
seeds which enhances its effects in this regard (Sauvaire et al. , 1998) . The
increase in total protein may be due to nourishing .effect and improved digestion
effect for fenugreek seeds (EL-Ashry et al. 2006 ) .
Serum urea was maintained at a lower level in the treated groups throughout
fenugreek feeding. Others could not detect any changes in this blood metabolite
with fenugreek treatment (Abo EL-Nor , 1999 ). The observed decrease in serum
urea levels during fenugreek feeding in this study cannot be explained presently .
However, this might suggest possible alterations of the rate of urea synthesis,
recycling to the rumen or excretion that might have been induced by fenugreek
feeding (Tekeli et al. , 2007 ).
CONCLUSIONS
Fenugreek seed supplementation could be recommended as new tool ( feed
additives ) for improving milk production and compositions lactating goats .
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ﺗﺄﺛﻴﺮ اﻟﺘﻐﺬﻳﺔ ﺑﺒﺬور اﻟﺤﻠﺒﺔ ) ( Tringonella Foenum- Graceumﻋﻠﻰ إﻧﺘﺎج اﻟﺤﻠﻴﺐ وﺑﻌﺾ
ﻣﻜﻮﻧﺎت ﻣﺼﻞ اﻟﺪم وﻣﺴﺘﻮى هﺮﻣﻮن اﻟﺒﺮوﻻآﺘﻴﻦ ﻟﺪى اﻟﻤﺎﻋﺰ اﻟﻤﻀﺮب اﻟﺸﺎﻣﻲ .
ﻋﺒﺪ اﻟﺨﺎﻟﻖ اﺣﻤﺪ ﻓﺮﺣﺎن اﻟﺠﻨﺎﺑﻲ
ﻗﺴﻢ اﻟﺜﺮوة اﻟﺤﻴﻮاﻧﻴﺔ  -آﻠﻴﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ ﺗﻜﺮﻳﺖ

اﻟﻤﺴﺘﺨﻠﺺ
أﺟﺮﻳﺖ هﺬﻩ اﻟﺪراﺳﺔ ﻟﺘﻘ ﻴﻢ ﺗ ﺄﺛﻴﺮ اﻟﺘﻐﺬﻳ ﺔ ﺑﺒ ﺬور اﻟﺤﻠﺒ ﺔ ﻋﻠ ﻰ إﻧﺘ ﺎج اﻟﺤﻠﻴ ﺐ وﺑﻌ ﺾ ﺻ ﻔﺎت اﻟ ﺪم وﻣﺴ ﺘﻮى
هﺮﻣﻮن اﻟﺒﺮوﻻآﺘﻴﻦ ﻟﺪى اﻟﻤﺎﻋﺰ اﻟﻤﻀﺮب اﻟﺸﺎﻣﻲ اﺳﺘﺨﺪﻣﺖ ﺛﻤﺎﻧﻴﺔ ﻋﺸﺮ ﻣﻦ اﻟﻤﺎﻋﺰ ﻓﻲ ﺑﺪاﻳﺔ ﻣﻮﺳﻢ اﻟﺤﻠﻴﺐ
 ،ﻗﺴ ﻤﺖ ﻋﺸ ﻮاﺋﻴًﺎ إﻟ ﻰ ﺛ ﻼث ﻣﺠ ﺎﻣﻴﻊ ﻋ ﺪت إﺣ ﺪاهﺎ ﻣﺠﻤﻮﻋ ﺔ ﺳ ﻴﻄﺮة ﺑ ﺪون إﺿ ﺎﻓﺔ ﻓ ﻲ ﺣ ﻴﻦ ﻋﻮﻣﻠ ﺖ
اﻟﻤﺠﻤﻮﻋﺘﻴﻦ اﻷوﻟﻰ واﻟﺜﺎﻧﻴﺔ ﺑﺈﺿﺎﻓﺔ ﺑﺬور اﻟﺤﻠﺒﺔ إﻟﻰ ﻋﻼﺋﻘﻬﺎ ﺑﻤﺴﺘﻮى  4و  % 6ﻋﻠﻰ اﻟﺘﻮاﻟﻲ .ﺳ ﺠﻞ إﻧﺘ ﺎج
اﻟﺤﻠﻴﺐ ﺳﺠﻞ ﻓﻲ ﺣﻴﻦ ﺟﻤﻌﺖ ﻋﻴﻨ ﺎت اﻟ ﺪم أﺳ ﺒﻮﻋﻴًﺎ .ارﺗﻔ ﻊ إﻧﺘ ﺎج اﻟﺤﻠﻴ ﺐ ﻣﻌﻨﻮﻳ ًﺎ ) (p<0.05ﺑﻴﻨﻤ ﺎ ﺣﺼ ﻞ
اﻧﺨﻔ ﺎض ﻣﻌﻨ ﻮي ) (p<0.05ﻓ ﻲ ﻧﺴ ﺒﺔ ده ﻦ اﻟﺤﻠﻴ ﺐ ﻓ ﻲ اﻟﻤﺠ ﺎﻣﻴﻊ اﻟﻤﻌﺎﻣﻠ ﺔ ﺑﺒ ﺬور اﻟﺤﻠﺒ ﺔ ﻣﻘﺎرﻧ ﺔ ﺑﻤﺠﻤﻮﻋ ﺔ
اﻟﺴ ﻴﻄﺮة  .آﻤ ﺎ أﻇﻬ ﺮت اﻟﻨﺘ ﺎﺋﺞ اﻧﺨﻔ ﺎض ﻣﻌﻨ ﻮي ) (p<0.05ﻓ ﻲ ﻣﺴ ﺘﻮى اﻟﻜﻠﻮآ ﻮز وﻳﻮرﻳ ﺎ اﻟ ﺪم )(p<0.01
ﻟ ﺪى اﻟﺤﻴﻮاﻧ ﺎت اﻟﻤﻌﺎﻣﻠ ﺔ ﻣﻘﺎرﻧ ﺔ ﺑﻤﺠﻤﻮﻋ ﺔ اﻟﺴ ﻴﻄﺮة وﺑﻴﻨ ﺖ اﻟﻨﺘ ﺎﺋﺞ أﻳﻀ ﺎ ارﺗﻔ ﺎع ﻣﻌﻨ ﻮي ) (p<0.05ﻓ ﻲ
ﻣﺴﺘﻮى اﻟﺒﺮوﺗﻴﻨﺎت اﻟﻜﻠﻴﺔ وهﺮﻣﻮن اﻟﺒﺮوﻻآﺘﻴﻦ ﻓﻲ ﻣﺼﻞ اﻟﺪم ﻟﺪى اﻟﺤﻴﻮاﻧﺎت اﻟﺘﻲ ﻏﺬﻳﺖ ﻋﻠﻰ ﺑﺬور اﻟﺤﻠﺒ ﺔ .
ﻳﻤﻜﻦ اﻻﺳﺘﻨﺘﺎج إن اﻟﺘﻐﺬﻳﺔ ﺑﺒﺬور اﻟﺤﻠﺒﺔ ﺗﺰﻳﺪ ﻣﻦ إﻧﺘﺎج اﻟﺤﻠﻴﺐ ﻓ ﻲ اﻟﻤ ﺎﻋﺰ اﻟﻤﻀ ﺮب اﻟﺸ ﺎﻣﻲ وﻗ ﺪ ﻳﻜ ﻮن ه ﺬا
اﻟﺘﺄﺛﻴﺮ ﻣﻦ ﺧﻼل ﺗﺤﻔﻴﺰ هﺮﻣﻮن اﻟﺒﺮوﻻآﺘﻴﻦ .
اﻟﻜﻠﻤﺎت اﻟﻤﻔﺘﺎﺣﻴﺔ  :ﺑﺬور اﻟﺤﻠﺒﺔ  ،إﻧﺘﺎج اﻟﺤﻠﻴﺐ  ،اﻟﻤﺎﻋﺰ  ،هﺮﻣﻮن اﻟﺒﺮوﻻآﺘﻴﻦ .
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