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ABSRACT

The prophylactic use of antibiotics in broiler feeds enhances growth rate and improved feed conversion ratio in
poultry industry. In the European Union, the use of antibiotics for broilers has been limited to only antibiotics that
are not used in human medicine. Therefore, in the last few years, uses of medicinal plants (essential 0ils) have been
increased that because of their antimicrobial activity. This study was conducted to determine the effect of the
addition of different levels of thyme, added to drinking water, on some hematological factors and Body weight gain
(BW), feed conversion ratio (FCR), feed intake and mortality rate. Two hundred and forty, day-old broiler chicks
(Ross-308) were divided into four equal groups (each group include 3 repetition). Experiment was as follow; a
control group with no thyme and in other two groups, thyme extract was used 500 ppm and 1000 ppm and in last
group feed was pellet and thyme was not used. Experiments were carried out for 42 days and thyme extract was used
from day 7 to 42. Results showed that chicks fed with 1000 ppm thyme extract had significantly lower (p<0.05) feed
intake, feed conversion ratio, and mortality rate followed by chicks fed with 500 ppm thyme extract and pellet group
compared with control group, which showed the lowest performance. The highest BW was in pellet and 1000 ppm
thyme group that was significantly different (p<0.05) from two other groups. Moreover, the chicks that get 500 and
1000 ppm thyme in drinking water had decreased (p<0.05) heterophils to lymphocyte ratio, this results showed that,
increase of total bacterial count in other groups cause increase in heterophil numbers and due to that the
heterophils to lymphocyte ratio increased in other groups and the highest increase was in pellet group which
because of bacterial growth stress in that group. In conclusion, thyme extract could be considered as a potential
natural growth promoter and have the advantage of inhibiting the growth of potential pathogens for poultry at the
level of 1000 ppm.
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INTRODUCTION

The prophylactic use of antibiotics (as growth potens) in broiler feeds lead to enhance growth aatéimproved
feed conversion ratio in poultry industry. In ther&ean Union, the use of antibiotics for broileas been limited
to only antibiotics that are not used in human rieéi Therefore, in the last few years, uses ofdioneal plants
(essential oils) have been increased that becdukeipantimicrobial activity[10]. ThymeThymus vulgarisL.) is a
popular medicinal plant mostly grown in Mediterraneregions and possesses antioxidants [23] anbaatérial
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properties[32]. The major components of thyme dsaenil are phenoylic compounds such as thymol448.1%),
carvacrol (2.4-4.2%) ang-terpipene (6.9-18.9%)[1, 6, 15, 19, 25]. The rartiobial activity of EOs has been
recognized and they have been extensively tastetro andin vitro against a wide range of pathogenic bacteria
and fungi[12, 18, 20, 29, 30]. Animal trials haviscademonstrated the promising effects of EOs ataime
colonization and proliferation dEscherichia coli [3, 7]. Recently researchers showed that, thymemly at high
concentrations (500 mg/l) effective agai@bstridium perfringens, Streptococcus epidermis, Salmonella serovars
and at low concentrations (50 mg/l) effective agdiEscherichia coli [27]. It seems that main target of essential oils
is cell membrane of bacterial cells [8] and becanfsthat, gram-positive bacteria's are generallyargensitive to
antibacterial activity of thyme oil than gram-ndgatbacteria's[20]. It has been suggested thaphic properties
and chemical structures of essential oils can plagle in antimicrobial mechanism of them[9, 13heTeffects of
thyme extract on broilers performance also wasiptsly studied by other researchers [5, 14] ang twnfirmed
that thyme oil effective in improvement of growthdadecrease of feed conversion ratio.

The purpose of this study was to investigate thfecefof thyme extract on the hematological factarsd
performance of broiler chickens.

MATERIALS AND METHODS

Animals and dietary treatments

The experiment used 240 day-old broiler chicks §8@8) that were randomly divided into four equabhtment
groups with 3 replicates of 20 birds based on aptetaly randomized design. The dietary treatmeatssisted of
the basal diet as control group that does not vecttiyme (group 1) and in two other treatment gspupyme
extract was used 500 ppm (group 2) and 1000 ppoufgB) and in last group feed was pellet and thyrae not
used (group 4). Experiments were carried out foddys and thyme extract was used from day 7 to 42.

Chicks were raised on floor pens (100 x 200 x 89 fom42 days and had free access to feed and watarghout
the entire experimental period. The lighting progreonsisted of a period of 23 h light and 1 h afkdass. The
ambient temperature was gradually decreased frota 33°C on day 21 and was then kept constant.

Performance parameters
Body weight and feed intake were recorded weakt/fard conversion ratio was calculated. Mortaligswecorded
as it occurred.

Heterophil to lymphocyteratio

In this experiment, heterophil to lymphocyte ratad albumin to globulin ratio were measured as imenu
responses. At 42 days of age, five birds per rafdiovere selected without regard to sex and tHeodosamples
were collected using with heparinized syringes. bdrately, thin smears were prepared from each bdaoaple and
stained by Gimsa methods. One hundred leukocytesgmaple were identified and counted by 100x oihinsion.
Other types of leukocytes were not counted. hetertp lymphocyte ratio was calculated by dividitige number of
heterophils by the number of lymphocytes and reedi@, 17, 28].

Satigtical analysis

Data were analysed by one-way ANOVA (p<0.05) witltcampletely randomized design. Parameters mean was
compared with the Duncan’s multiple range test. RASPSS (Version 18.0) statistical package was tised
analyzing data.

RESULTS AND DISCUSSION

Body weight (BW), feed conversion ratio (FCR), feethke (FI), and mortality rate (MR) are presenitedable 1.
Results showed that there were significant diffeeebhetween groups and chicks fed with 1000 ppm ¢hgriract
had significantly lower (p<0.05) feed intake, femmhversion ratio, and mortality rate followed byiaks fed with
500 ppm thyme extract and pellet group compareld wgntrol group, which showed the lowest perforneariche
highest BW was in pellet and 1000 ppm thyme grdugt tvas significantly different (p<0.05) from twaher
groups. Moreover, the chicks that get 500 and 1ppth thyme in drinking water had decreased (p<0.05)
heterophil-to-lymphocyte ratio. The highest mottaliate was observed in control group (group Ujpfeed by the
pellet group (group 4), and in group 3 (1000 ppymth) the mortality rate was lowest.
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Table 1. Effects of thyme extracts on body weightagn, feed conversion ratio, feed intake and mortaty rate
(Mean + Standard error)

Group BW FCR Fl MR H/L ratio
(control) 1 2750+8.66 2.10x0.008 5775.10+34.06 8.2+0.1f  0.48+0.0%
(500 ppm)2  2775+5.77 1.94+0.008 5392.85+35.57 6.53+0.28 0.31+0.02
(1000ppm)3  2800+14.43  1.90+0.0% 5319.66+4.91 5.5+0.08  0.380.0%"

(pellet)4 2820+11.54 1.95x0.0F 5499.26455.07 7.2#0.05  0.55+0.09
*: Means within same column having different |etters are significantly different (P<0.05).

Recently essential oils are used as feed suppleneitnprove growth performance of broilers. It vexpected that
supplementing extracted thyme oil would stimulatewgh performance in the broilers, but researctessential oil
yielded contradicting results [4, 11, 26]. Howeue results of the present study are in agreemvéhtprevious
observations that indicated essential oil thatcaffiedy weight gain, feed intake or feed efficiemtyroilers. In the
current experiment, supplementation with thymeiroitcomparison to control diet significantly lowerésbd Intake
and FCR.

Through the experiment, in groups fed the thyme (iarticularly in 2000 ppm group), body weight m#p<0.05)
greater than broilers fed the control diets, buthroilers fed the pellet diet, and Feed Conver&tatio decreased in
groups fed thyme diet in comparison to control gr¢p<0.05). These results indicate that the 100@ fipyme had
higher growth promoting efficacy than the 500 pgrynte. This result agrees with those reported byK®SSIE,
G. A. M. (2009), who noted that the chicks fed w0 ppm essential oils derived from thyme had iScamntly
higher feed intake, body weight gain and feed cosiva ratio, compared with control group, which wied the
lowest performance[4]. These results showed thah¢hoil's added in broiler diets improved body virtigain, feed
intake and feed conversion ratio, which may betdwgctive materials (thymol and carvacrol) in thiant which are
considered as digestion stimulating factors, initeatdto their antimicrobial activity against badge found in the
intestine. Similar to our results, reported a digant enhancement of feed conversion ratio throtigh dietary
addition of carvacrol [21] and a mixture of essaintils including oregano, cinnamon, thyme and waps [33]. On
the other hand, other scientists observed that ¢hgssential oil have not significant effects ordfeéficiency, and
feed conversion ratio[31].

Thymol affect pathogenic bacteria by changing eedlll bacterial permeability leading to pore formoatiand
osmotic shock and leakage of cytoplasm and itw@aaontents outside the cell leading to death efttj22], the
antimicrobial effect of thymol on these bacteriay@d on vital membrane ions of potassium and hyarog
equilibrium pumps [7]. Also Friedman, M., et. g2002), confirmed thymol and carvacrol antibaclesitivities
againstE.coli, Senterica, C.jguni, and L.monocytogenes in vitro, and they noted that carvacrol, cinnarealgte,
and thymol were most active agaiistoli[16].

The chicks that get 500 and 1000 ppm thyme in drgpkvater had decreased (p<0.05) heterophil-to-lyoagte

ratio, this results showed that, increase of togaiterial count in other groups cause increasetarbphil numbers
and due to that the heterophil-to-lymphocyte raticreased in other groups and the highest increasein pellet
group which because of bacterial growth streshai group. This results in agreement with NajafiaRd Totki, M.

(2010) that they reported chicks fed with thymet diad significantly lower number of heterophils qmaring to

control group[24], and Toghyani, M. et. al., (201@ported that the chicks fed with 5g/Kg thymet diad lower

heterophil to lymphocyte ratio comparing to conttotl antibiotic groups[31].

CONCLUSION

Our data indicated that thyme affects the growthfgpmance, and the 1000 ppm thyme had a higher throw
promoter and improve FCR, and in the other hand & 1000 ppm thyme cause decrease in heterophil to
lymphocyte ratio because of decreasing heteropimibers compared to control and pellet group.
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