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Abstract

This study was conducted to investigate the effect of both thyme and garlic on growth
and biochemical parameters of Iraqi black goats. Twelve kids at 3 months of age and an
average of 15 kg weight were purchased randomly from the local market. They were
divided into four groups: control, 3% garlic, 3% thyme and 1.5% garlic with 1.5% thyme
and fed 90 days a concentrate diet at 3% of body weight plus straw ad libitum.

Kids that received garlic or thyme had higher feed consumption and average daily gain.
The levels of glucose, triglycerides and cholesterol were decreased in kids supplemented
with garlic and thyme compared to the control. The additives had no effect on the liver
enzymes AST and ALT.
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Introduction

In recent years, studies have been published on the use of natural food additives in
animal diets. Many secondary products or plant extracts have been used, such as
essential oils, in feeding animals to improve their growth and production (Thakare 2004;
Westendarp 2005). It has been observed that there is an anti-bacterial or antifungal effect
in the rumen when using such additives and this improves the utilization of the diet
(Wallace 2004). The use of such additives has increased after the prohibition of
antibiotic usage as growth promoters in the feeding of animals. These additives may
contribute a direct influence on some blood parameters including blood glucose levels as
recorded by Raghuvanal et al (2007) and Mohammed et al (2004) in steers or manipulate
insulin levels as reported in Holstein cows (Devant et al 2003).

Both blood and biochemical parameters are affected by the addition of foods containing
phenols and tannins (Mahgoub et al 2008). Garlic and thyme are considered the world's
natural foods for heart patients, as well as having antibacterial and antioxidant actions
(Sebesan and Caraban2008).

Therefore, this study was conducted to investigate the effect of both garlic and thyme on
the performance of goat kids by measuring growth and some blood biochemical
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parameters.

Materials and methods

The study was conducted at the Animal Husbandry Station of the Faculty of Veterinary
Medicine, University of Basrah. Twelve local Iraqi black goat were selected at the age of
3 months, with an average weight of 1kg. They were housed in cages (1.5x2.0m)
individually such that each kid had free access to feed and water . The animals were fed
four rations. The control diet included a concentrate (18% maize, 40% barley, 30% bran,
10% soybean meal plus 2% salts and vitamins (Table 1). Experimental diets contained in
addition 3% dry weight of garlic powder, 3% dry weight of thyme powder and 1.5%
garlic powder + 1.5% thyme powder. Both straw and water were provided ad libtum. The
experiment lasted 90 days.

Table 1. Composition of the control diet

Crude Ether

Dry matter . Fiber Ash
protein extract
% air dry % in DM
Maize 18 924 8.70 4.50 7.31 2.33
Barley 40 92.8 10.7 1.40 6.50 3.82
Wheat Barn 30 90.9 15.8 4.50 10.6 4.98
Soya bean meal 10 91.7 45.9 7.21 2.51 6.14

Minerals nd vitamins 2

The goats were fed for 21 days to acclimatize them to the diets. Blood samples (10
ml/animal collected from the jugular vein prior to the morning feed) were then taken
three times at monthly intervals for biochemical analysis. The samples were placed in
tubes free of anticoagulant and at room temperature. They were then centrifuged at 3000
rpm for 15 minutes. Clear non-hemolyzed sera were distributed into Eppendorf tubes and

saved at -20°C as described by Coles (1987). Blood serum samples were examined for

albumin, cholesterol, glucose and urea as recommended by Burtis and Ashwood (1999),
triglycerides as recommended by Sigma (1990), liver enzymes including ALT and AST
as recommended by Reitman and Frankel (1957), and Alkaline hosphates (ALP) as
recommended by Henry (1964). The concentration of the ALP enzyme was measured as
per Henry (1964). The optical density was measured with a spectrophotometer. Globulin
was calculated directly by the difference between the total protein and the albumin
according to Otto et al (2000).

The results were analyzed using SPSS (2016) and the means were compared using a
Least Significant Test (p< 0.05). The mathematical model was;

Yij = pt Tj +ey,

where, Yijz value of j observation of the treatment I, u= overall mean, T;= effect of the

ith treatment (i=1-4) and e;;= the experimental error associated with the observation j.

Results and Discussion

Kids that received garlic or thyme had higher feed consumption and average daily gain
(Table 2). However, feed conversion did not differ. There results are in agreement with
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those of Khamisabadi et al (2016) who used thyme or peppermint in the fattening of
Sanjabi lambs.

Table 2. Effect of the addition of garlic or thyme on kids’ performance
1.5% Garlic +

Parameters Control 3% Garlic 3% Thyme 1.5% Thyme SEM D

Feed intake, g/d 524C 630P 7202 7432 28.7  0.05
LW gain, g/d 90.7° 1092 1132 1238 3.93  0.05
Feed conversion 5.77 5.78 6.36 6.02 0.08 0.98

abe Means without common superscript differ at p<0.05

The results in Table 3 revealed a significant effect from adding garlic or thyme, or both,
in several biochemical parameters. Both choesterol and triglycerides were reduced in
animals supplemented with garlic and/or thyme compared to those fed the control diet.
This may be due to the fact that garlic and thyme have an effect against body lipids such
that it causes a decrease in both cholesterol and triglycerides (El-Katchaet al 2016). In
addition, garlic has the potential to inhibit cholesterol, triglycerides and total fat by
reducing the effectiveness of enzymes or inhibiting the group of thiol enzymes such as
HMG-CoA (Hasan et al 2015) and CoASH (Shokrollahiet al 2016) in liver. These results
are consistent with those of Shamsaldin et al (2012) and Al-Hosseiny et al (2000), who
revealed that feeding 60 mg of garlic per kilogram of live weight of Zraybi goats led to a
reduction in total fat levels and cholesterol compared to the control group. Our results
agree with those of Chaves et al (2008) which indicated that feeding 200 mg of garlic
oil/kg of feed for 90 days led to a significant decrease in the level of triglycerides in
sheep.

Table 3. Effect of garlic or thyme or both on lipid level sin kids’ serum

Treatments
1.5% Garlic
()
Control 3% Garlic Tl31 /o +1.5% SEM p
yme
Thyme

First month
Cholesterol mg/dl 85.20 2 76.25b 70.33%  73.40P 1.85 0.05
Triglycerides mg/dl 12.532 11.60° 11.106  11.30®  0.18  0.05
Glucose mg/dl 80.252 70.00° 7400  71.80° 129  0.05
Second month
Cholesterol mg/dl 83.402 75.70 78.80P 77.12b 0.97  0.05
Triglycerides mg/dl 11.452 7.75° 8.90P 8.10° 048  0.05
Glucose mg/dl 87.002 72.60° 73.50 7440 196  0.05
Third month
Cholesterol mg/dl 86.40% 77.60° 76.56°  76.90° 135  0.05
Triglycerides mg/dl 12.282 11.30° 1045  11.40® 022 0.05
Glucose mg/dl 90.002 82.22b 83.57°  83.10° 1.03  0.05
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abe Means without common superscript differ at p<0.05

Table 4 revealed no difference in total protein, albumin, and globulin in sera collected
from kids supplemented with either garlic or thyme or both compared to control animals.
There was no change in total protein and albumin values, although it has been shown that
both garlic and thyme work to promote liver tissue to increase protein synthesis (Hussein
et al 2007). The improved feed intake is important as according to Kamruzzaman et al
(2011), there is a positive relationship between the total protein of the serum and the
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food protein (El-Katchaet al 2016).

Urea was reduced, as shown in Table 3, in kids supplemented with either garlic or thyme
compared to control group. The significant reduction in urea might be attributed to
ammonia production in animal rumen (Devant et al 2003). These results were consistent
with the results of Wanapat et al (2013) but differed with the results of Patra and
Zhongtang (2012), which did not detect the impact of urea in the blood and may be due
to differences in chemical composition and harvest phase of these plants.

Table 4. Effect of garlic or thyme or both on serum total protein ,albumin,
globulin and urea

Treatments

.. 3% 1.5% Garlic + SEM p
0
CTL 3% Garlic Thyme 1.5% Thyme

First month

Protein g/dl  6.822  5.66° 5.86P 5.77° 0.15 0.05
Albumin g/dl 3.62>  4.30%0  3.46° 3.40P 0.12 0.05
Globulin g/dl 3202  1.30¢ 2.43b 2.30b 0.22 0.05
Ureamg/dl 3872 29.7 27.6 28.5 1.48 0.72
Second month

Protein g/dl 691  6.25° 6.882 6.56° 0.09 0.05
Albumin g/dl 354 3.60>  3.862 3.61P 0.04 0.05
Globulin g/dl 3.412 3402  3.02° 3.05° 0.06 0.05
Ureamg/dl 540> 5712 5872 58.02 0.60 0.05
Third month

Protein g/dl  6.18¢  6.54 6.682 6.56° 0.06 0.05
Albumin g/dl 3,662  3.61° 3.672 3.59¢ 0.01 0.05
Globulin g/dl 3302  3.05>  3.01P 2.99¢ 0.04 0.05
Ureamg/dl 4472 402> 4332 42.02 0.55 0.05

abe pMeans without common superscript differ at p<0.05

Table 5. Effect of garlic or thyme or both on liver enzymes
Treatments

1.5%
3% Garlic+ SEM p

o .
CTL 3% Garlic Thyme 1.5%

Thyme
First month
AST IU/L 1032 893b  856° 886° 2.1 0.05
ALT IU/L 1832 10.9® 104 105 1.1 0.05
ALP IU/L 17.6 16.6 158 161 02 0.23
Second month
AST IU/L 90.32  84.6° 73.3b 764b 22 0.05
ALT TU/L 11.1 10.6 10.1 104 0.1 0.49
ALP IU/L 7.14 14.2 140 142 0.1 0.52
Third month
AST IU/L 88.8 80.7 799 80.1 12 0.08
ALT TU/L 14.2 13.2 122 126 03  0.09
ALP IU/L 1032 893b  856° 886° 2.1 0.05

abe Means without common superscript differ at p<0.05
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Table 5 revealed no differences in AST and ALT in supplemented kids. These results are
consistent with those of Kung-Chi et al (2006). The level of ALP was reduced when
garlic, thyme or both were added to the control feed due to the presence of certain
compounds that reduced the effectiveness of this enzyme according to Shokrollahi et al
(2016).These results are consistent with those obtained by Ohaeri (2001), who found a
decrease in the values of this enzyme in the serum of mice fed 500 mg/kg of garlic oil
compared to control treatment. However, the results differed from that of Hussein et al
(2007), which indicated a significant increase when garlic oil (100 mg of garlic oil / kg
live weight per day was added to the diet.

Conclusion

e Kids that received garlic or thyme had higher feed consumption and average daily
gain.

e Adding garlic or thyme or both improved animal health as reflected in the
improvement of blood protein, the reduction in lipid level and the normal levels of
liver enzymes.

References

Ahmed A A, Bassuony N I, Awad E S, Aiad A M and Mohamed S A 2009 Adding
natural juice of vegetables and fruitage to ruminant diets(B) nutrients utilization,
microbial safety and immunity, effect of diet supple-minted with lemon, onion and garlic
fed to growing buffalo calves. World J.Agri.Sci.,5(4):456-465.

Chaves A V, Stanford K, Dugan M E, Gibson L L, McAllister T A and Benchuar C
2008 Effect of cinnamaldehyde, garlic and Junior oils on rumen fermentation, blood
metabolites, berry essential lambs. Livestock and carcass characteristics of growing
performance Sci., 117:215-224.

Coles E H 1987 Veterinary Clinical Pathology4thEd.W.B. Company,U.S.A.

Davidson S, Hopkins B A, Diaz D E, Bolt S M, Brownie C, Fellner V, Whitlow L W
2003 Effects of amounts and degradability of dietary protein on lactation, nitrogen
utilization, and excretion in early lactation Holstein cows. Journal of Dairy Sciences, 86:
1681-1689.

El-Katcha M I, Soltan M A and Essi M S 2016 Effect of Garlic Extract
Supplementation on Growth Performance, Nutrient Digestibility and Some Blood Serum

Biochemical Changes of Fattening Lambs. Alexandria Journal of Veterinary Sciences,
48 (2): 124-133.

El-Hosseiny H, Sabbah M, Allam M, El-Saadany S A, Abdel-ad A M and Zeid A M
2000 Medicinal herbs and plants as feed additives for ruminant of using some medical
herbs on growth performance of Zarabi kids. Proc, Conf, Anim. Prod . Kafr El- Sheikh,
Egypt, page,189-196.

Hasan I, Begum S, Islam S, Rahman M M, Bela S A, Hossain A, Akanda R, Pal N C
and Howlader M R 2015 Effects of garlic supplementation on parasitic infestation, live

weight, and hematological parameters in Black Bengal goat. J. Adv. Vet. Anim. Res.,
2(3): 326-331.

file:///C:/Users/%D8%AF%D9%83%D8%AA%D9%88%D8%B 1%20%D8%AC%D9%84%D8%A7%D9%84/Desktop/Effects%200f%20thyme%20and%2...  5/7



2/21/2019 Effects of thyme and garlic on growth and biochemical traits in goats
Henry R H 1964 Clinical Chemistry, Principle and Techniques. Harper and Row
Publishers. New York, USA. Publishers. New York, USA.

Hussein J S, Oraby F S and El-Shafey N 2007 Anti phototoxic effect of garlic and
onion oils on ethanol-induced liver injury in rat.J. of Applied Sci.Res.,3(11):1527-1533.

Jesusa A and Conchea C 1980 A/liumsativum in dictation and direction for use.
Philippine national formulary, January,23:21.

Kamruzzaman M A, Torita Y, Sako M, Al-momu and Sano H 2011 Effects of
feeding garlic stem and leaf silage on rates of plasma leucineturn over, whole body
protein synthesis and degradation in sheep. Small Ruminant. Res,99:37-43.

Khamisabadi H, Kafilzae F, Charaien B 2016 Effect of thyme (¢thymus vulgaris) or
peppermint( Mentha piperita ) on performance , digestibility and blood metabolites of
fattening Sanjabi lambs. Bahrain Biologist 10(2):118-122.

Kritchevsky D 1975 Effect of garlic oil an experimented atherosclerosis in rabbits.
ARTERY,1(9):319-323.0f serum glutei -oxaloacetic and glutei -private transaminase.

Kung-Chi C Y, Mei-Chin Y and Wan J U 2006 Effect of di allyiltrisulfide- rich garlic
oil on blood coagulation and plasma activity of anticoagulation factors in rat. Food
Chem. Toxicol,45:502-507.

Mahgoub O, Kadim I T, Tageldin M H, Al-Marzooqi W S, Khalaf S Q, Ambu Ali A
2008 Clinical profile of sheep fed non-conventional feeds containing phenols and
condensed tannins. Small Ruminant Research 78: 115-122.

Mohammed N, Ajisaka N, Lila Z A, Hara K, Mikuni K, Kanda S, Itabashi H 2004
Effectof Japanese horseradish oil on methane production and luminal fermentation in
vitro And in steers. Journal of Animal Sciences 82: 1839-1846.

Ohaeri O C 2001 Effect of garlic oil on the levels of various enzymes in the serum and
tissue of streptozotocin diabetic rats. Bioscience report. 21 (1):19- 24.

Otto F, Vilela F, Harun M, Taylor G, Baggasse Pand Bogin E 2000 Biochemical
blood profile of Angina cattle in Mozambique's. J.Vet. Med.,55 :1-9.

Patra A K, Saxena J 2010 Exploitation of dietary tannins to improve rumen metabolism
and ruminant nutrition. Journal of the Science of Food and Agriculture 91: 24-37.

Qureshi A A N, Abuirmeileh Z Z E and Burger C E 1983 Inhibition of cholesterol
and fatty and biosynthesis in liver enzyme and chicken hepatocytes by Polar functions of
garlic. Lipids.,18:343-348.

Raghuvansi S K, Prasad R, Mishra A S, Chaturvedi O H, Tripathi M K, Misra A
K, Saraswat, B L, Jakhmola R C 2007 Effect of inclusion of tree leaves in feed on

nutrient utilization and rumen fermentation in sheep. Bioresourcess Technology 98: 511-
517.

Reitman S and Franke 1 S 1957 Calorimetric method for the determination Ann.J.
Cline. Pathos., 28: 56-63.

Sebesan M, Caraban A 2008 Analysis of the Essential Oils from Thyme (Thymus
vulgar is L) and from Peppermint (Menthapiperita L). Chemical Bulletin of Polytechnic
University of Timisoara 53(67): 1-2.

file:///C:/Users/%D8%AF%D9%83%D8%AA%D9%88%D8%B1%20%D8%AC%D9%84%D8%A7%D9%84/Desktop/Effects%200f%20thyme%20and%2...  6/7



2/21/2019

file:///C:/Users/%D8%AF%D9%83%D8%AA%D9%88%D8%B 1%20%D8%AC%D9%84%D8%A7%D9%84/Desktop/Effects%200f%20thyme%20and%?2...

Effects of thyme and garlic on growth and biochemical traits in goats

Shamsaldain Q, Z and Taha A H 1999 Relation between dietary protein and total
blood ofsheep.2-Effect of nitrogen source. Mesopotamial. Of Agri., 31 (2):56-61.

Shamsaldin Z G, Mohammad N A, Nader U A, Salih S F2012 Effect of Garlic
(Alliums stadium) oil supplementation on some biochemical parameters and serum
minerals of Awassi ewes. Journal of Karbala University, Pages: 326-333.

Shokrollahi B, Hesami S M and Baneh H 2016 The effect of garlic extract on growth,
hematology and cell-mediated immune response of newborn goat kids. Journal of
Agriculture and Rural Development in the Tropics and Subtropics, 117 (2): 225-232.

Sigma chemical C O 1990 Quantitative determination of cholesterol in high-density
lipoprotein (HDL) fraction of serum or plasma.ech Bull.No. 356.St. Louis.

Sodimu O P, Joseph K and Augusti K T 1984 Certain biochemical effect of garlic oil
on rat maintained on fat- high cholesterol diet. Experiential ,40 :78-80.

SPSS 2016 Statistical Packages of Social Sciences. Version 21 for windows. SPSS. Inc.
USA.

Thakare M 2004 Pharmacological screening of some medicinal plants as antimicrobial
and feed additives. Master thesis, Department of Animal and Poultry Science, Virginia
Polytechnic Institute and State University, Blacksburg, VA, USA.

Wallace R J 2004 Antimicrobial properties of plant secondary metabolites. Proceeding
of Nutritional Society 63: 621-629.

Wanapat M, Kang S, Khejornsart P, Wanapat S 2013 Effects of Plant Herb
Combination Supplementation on Rumen Fermentation and Nutrient Digestibility in

Beef Cattle Asian Australas. Journal of Animal Sciences 26(8): 1127-1136.

Westendarp H 2005 Essential oils for the nutrition of poultry, swine and ruminants.
Deutsche Tierarztliche Wochenschrift 112: 375-380.

Received 14 January 2019; Accepted 14 February 2019, Published 1 March 2019

Go to top

7/7


http://www.lrrd.org/public-lrrd/proofs/lrrd3103/jalal31038.html#Livestock Research for Rural Development 31 (3) 2019

