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ABSTRACT

A study with 240-day-old broiler chickens was caridd to investigate the effects of Satureja satwn@iornm
extract in diet on plasma cholesterol, triglyceridegh density lipoprotein (HDL-c), low density diprotein (LDL-
c), proportional abdominal fat, liver weights angdr color index. The chickens were divided intarfgroups and
received 0.0%, 0.3%, 0.6% and 0.9% alcoholic extedStaureja sahandica Bornm from day one to dapfdage.
All the birds receiving the Satureja sahandica astrhad lower plasma total cholesterol, triglycexjdLDL-c
concentrations and proportional fat weights comphngith the control group (P<0.05). No differencesres
observed for liver proportional weight and liver sdute weight. Liver color index of 0.6% and 0.9%oholic
extract of Staureja sahandica groups was highenttizat of control group. In comparison, Saturejehaadica
extract supplementation diminished the plasma ydeglide, total cholesterol and LDL-c decreased #red
abdominal fat weight (P<0.05) and increased theiigolour index as compared to control (P<0.05)gr8ficant
negative correlation (P<0.01) was found between 8Sa&ureja sahandica extract supplementation ancdsmba
cholesterol, abdominal fat weight and positive etation (P<0.01) between the Satureja sahandicaaekt
supplementation and liver colour index. In conabmsi Satureja sahandica consumption in broiler chitk could
improve the carcass quality to the consumers andaterns of the producers.
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INTRODUCTION

Heart disease is an important occurring case inemobuman societies and is directly related wittréased levels
of plasma cholesterol. Hypercholesterolemia and high density lipoprotein (HDL-c) levels are oftassociated
with endothelium dysfunction and inflammation, wiire often followed by atherosclerosis [1]. Moreg\cellular
cholesterol concentration is as well related teeptlisease such as Alzheimer [2]. Animal produdts Wwigh fat
content are one of the risk factors for cardioviacdiseases and are not desirable for consumgrd\ftBough
chicken meat is a healthier product, compared witier animal protein sources for human diet, having
cholesterol and fat content, and several diffechetary treatments have been used to attempt efudecrease of
these ingredients in poultry meat [4]. Nowadaysdigieal plants are receiving high attention as fadditives, due
to their depressing effects on fat contents of ahiproducts. In this regard, beneficial effectsdadtary alfalfa,
rosemary, thyme and garlic have been revealednmahuand animals [4, 5, 6 and 7]. Satureja sahafticam is a
perennial medicinal herb in theamiaceaefamily, cultivated worldwide for culinary, cosmetiand medical
purposes. This species has special activities ssclantispasmodic, expectorant, antiseptic, antohiat and
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antioxidant [8 and 9]. Thymol (5-methyl-1-2-isopybphenol) and para-Cymene (5-isopropyl-2-methydmdl) are
the main phenolic components in Satureja sahandibat have hypocholesterolemic effects [8].
Hypocholesterolemic and performance improvemerdcesf of thyme herb [10] or its essential oil [1Hva been
revealed previously. Nevertheless there is no im&dion about Satureja sahandica extract effectabolominal fat
(as a negative carcass characteristic), liver catolex and weight (as the liver lipid content ireiy. Fat
accumulation in carcasses of broilers, particulamyabdominal and visceral areas, represents aewasduct to
consumers from the dietal and health points of viBuch obese broilers are unpleasant to the comsuirad to
decreased saleability and reduce the net returtieegiroducers [12].

Moreover, colour intensity indicates the choledtemlipid contents of the liver and indirectly nteguality. The
liver colour associates to liver lipid contentsbimiler chickens, and high dietary lipids [13] d¢rotesterol [14] have
resulted in lighter colour of the liver. So farwfestudies are available regarding the potentiaat$f of medicinal
plants on these important indices in broiler chitkdn an experiment, dietary supplementation 8¥ddried thyme
herb alleviated the abdominal fat weight and reddehe skin colour [15].

Therefore, this experiment was conducted to evaltia effects of Satureja sahandica extract sugpitation in
diet on abdominal fat weight, liver colour, rattiean plasma lipoproteins.

MATERIALS AND METHODS

240 one-day-old broiler chicks (Ross 308) were pased from a local hatchery, weighed on arrival mmdlomly
allocated to 16 pens (1x1 m) of 15 birds each Vot replicates per each treatment. All chickensewied the
similar starter (day 1-21 of age) and grower (day42 of age) diets in pellet form (Table 1), buteeed 0.0%
(ZT), 0.3% (LT), 0.6% (MT) and 0.9% (HT) alcoholéxtract of Staureja sahandica Bornm (0.06% thynmol a
pH=5) in diet during the experimental period, retpely. Staureja sahandicalcoholic extract was prepared using
a standard maceration method [16]. For this purpesgetative parts of the shade dried Staurejanstde full
bloom stage were crushed and soaked in ethanoliB¥% ratios (w/v) for 72 h on a shaker. The esttrstrained
afterwards and its thymol content was determinedlb§ (thin layer chromatography) method, the pHueaby
using a pH meter instrument (HQ40D, Hach Co., Land| CO, USA). At days 42 of age, two birds per @&emale
and a female) were selected, weighed and killeddmapitation to obtain the blood samples, abdonfiatand liver
weights, and liver colors. Liver and abdominalviere removed, weighed and their proportional (petege of live
body weight) or absolute weights were reported. éuiately after slaughter, livers surface area colaere
grouped into five grades, namely 1=light, 2=reddight, 3=red, 4=dark red and 5=dark visually.

Table 1. Composition of experimental diets

Ingredients (%) Starter Grower

1-21d 22-42d

Corn 54.87 61.78
Soybean meal 36.72  26.36
Fish meal 131 4.5
Vegetable oil 3 4
Limestone 1.15 1.05
Dicalcium phosphate 1.94 1.49
Vitamin and mineral premix 0.50 0.50
Salt 0.30 0.30
DL- Methionine 0.21 0.02
Total 100 100

Calculated analysis
Metabolizable energy (kcal/kg) 2937 3100

Crude protein 21.44  19.37
Calcium 1.05 1

Available phosphorus 0.51 0.50
Sodium 0.16 0.14
Arginin 1.41 1.23
Methionine + Cystine 0.91 0.69
Lysine 1.20 1.10
Tryptophan 0.31 0.26

Provide per kg of diet: retional, 15,000 U; coléggerol, 8000 U; menadione, 3 mg;
cyanocobalamin 15 pg; niacin, 32 mg; choli®4) mg; biotin, 40 pg; thiamine, 4 mg;
riboflavin, 6.6 mg; pyridoxine, 5 mg; l\cid, 1 mg; zinc, 80 mg; manganese, 100 mg;
selenium, 200 mg; iron, 80 mggmesium, 12 mg; copper,10 mg; calcium,15 mg; iceldimg.
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The liver colour data were considered as the noametric data and transformede+0.5. Then the transformed
data were used for statistic analyses. Blood sanplere collected in heparinzed tubes (citrate $ndBi6%
solution) during a forty min period; blood plasmasvseparated and plasma triglyceride, total ctei@stnd
plasma lipoproteins were determined by enzymatithateusing commercial kit technique (Man Co., Tehiaan).
Means of all variables for both samples of day #2ge were calculated and used for statistic aralyShe data
were subjected to SAS [17] statistical softwaregiea 9.1) and analyzed based on a completely rarma design
using the general linear model (GLM) procedure. Wttee overall model was statistically different (P85), the
Tukey-Kramer multiple comparison test was usedotopgare the mean values (P<0.05).

RESULTS

Plasma lipoproteins, total cholesterol and triglycede

The effect of Staureja sahandica extract on thasgneters is shown in Table 2. There was no sagmifidifference
between the treatments for plasma HDL-c but ptatotal cholesterol , Triglyceride and LDL-c contation of
Staureja sahandica extract received birds were rlqd®e&0.05) compared with those of ZT birds. Moreove
compared with the control, Staureja sahandica extsapplementation in diet decreased (P<0.05) thsnma
triglyceride, total cholesterol, LDL-c.

Table. 2: Effect of different levels of Staureja shandica extract on blood parameters in broilers (mggl)

Treatments Total cholesterol Triglyceride HDL-c  LDL-c

ZT 48.75 74.75 73.6F 150°
LT 32.2% 70.75 48.74 126
MT 33.78" 76.75 46.24 132.7%
HT 37.5¢ 74.25 47.7% 130*
P value 0.045 0.354 0.002  0.039
SEM 0.56 2/92 6.65 4.94

HDL-c, high density lipoprotein; LDL-c low densifpdprotein; ZT, 0% Satureja sahandica
extract treatment; LT, 0.3% Satureja salieadxtract treatment; MT, 0.6% Satureja sahandica
extract treatment; HT, 0.9% Satureja sahandixgiaet treatment®means with no common

superscript letter in each columns differ signifidg (P<0.05); Two birds per replicate

(8 per treatment) were taken for the analyses.

Liver colour index, liver and abdominal fat proportional and absolute weights

Satureja sahandica extract received birds had diffesences proportional liver weight and absolliver weight
compared with control birds (Table 3). No differeacwere observed between the treatments for abdbrfiain
absolute weight. Although all the Satureja sahandigtract received birds had a lower proportioadlvieights
compared with control birds, but only HT birds hadignificantly lower value (P<0.05). HT and MT dsrhad a
higher liver colour index compared with ZT birdshile no difference was observed between the liedour index
of LT and ZT birds (P>0.05).

Table 3: Effect of different levels of Staureja salindica extract on carcass quality in broilers (%)

Treatments Liver weight Abdominal fat Liver Colour Index

Proportional Absolute Proportional Absolute

zZT 2.23 40.50 2427 36.8 157
LT 2.28 39.60 1.99° 36.3 1.83°
MT 2.19 40.20 1.28 38.6 1.95
HT 2.15 39.59 1.08 33.1 1.9¢
P value 0.41 0.345 0.02 0.14 0.02
SEM 0.41 1.60 0.40 2.37 0.02

ZT, 0% Satureja sahandica extract treatment; LE%®Satureja sahandica extract treatment; MT, 0.6%ufja sahandica
extract treatment; HT, 0.9% Satureja sahandicaasttrtreatment®’means with no common superscript letter in eachronhi
differ significantly (P<0.05); Liver and abdomingdt of two birds per replicate (8 per treatment) e¢sken for the analyses.

DISCUSSION

The results of the present study indicate thatr8gisahandica extract consumption in diet redtleeplasma total
cholesterol, LDL-c and triglyceride in broiler chens, which is in agreement with the results of/jmes studies in
laying hens by dietary supplementation of 0.25%téyplant [18] and in broiler chickens by dietarydis of 0.5,
1.0, 1.5 and 2.0% crushed thyme [10]. In the sarmag, Waseet al [19] reported 9% reduced serum cholesterol in
21-day-old leghorn chicks fed 15 ppm thyme esskaiiaThese results are also consistent with thafse previous
study [14], where reduced plasma triglyceride wanél in female broiler chickens at day 28 of agedistary
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carvacrol supplementation. Nevertheless, highesmpéalevels of triglyceride, HDL-cholesterol and Lidholesterol
were reported in broilers by dietary supplementatid 100 and 200 ppm thyme essential oil [11]. Uratedly
different additives (Satureja essential oil anduBga extract) and supplementation ways (dietany drinking
water) should be considered between the studigweSsing effects of Saturej sahandica extract sapghtation on
plasma total cholesterol, LDL-c and triglyceridere€ent experiment may possibly be related to¢ldeiced activity
of HMG-CoA reductase by active components of S@urgahandica extract (thymol and p-cymene)
gastrointestinal tract. Satureja sahandica extnast essential oil, tannins, glycosides and othempaments [8].
Dietary thymol inhibit the hepatic 3-hydroxy-3-megilt glutaryl coenzyme A (HMG-CoA) reductase actiyivhich
is a key regulatory enzyme in cholesterol syntheSise non-sterol products derived from mevalonatkich
modulate HMG-CoA reductase activity [20], thymoldanarvacrol might induce putative regulatory nograit
products [19 and 21]. This action results in a otidm of the plasma cholesterol concentration fi4),19 and 22].
A positive correlation has been reported betweeratttivity of HMG-CoA reductase and total cholester LDL-
cholesterol in broiler chickens [23]. Satureja satiea extract supplementation reduced the propmtiabdominal
fat weight in the recent study, which is in agreetngith the results of [24], who found in broilenickens fed 200
ppm thyme essential oil. This is related to thereased cholesterol and triglycerides absorptiomftbe gut or
synthesis in liver, because a significant corretatobtained between the plasma cholesterol andopiopal
abdominal fat weight.

n

No changes of liver weight were reported in brodbickens fed 1 g/kg thyme powder [25]. An incremseelative
liver mass of broiler chickens was observed afterthyme essential oil consumption [14]. The highar colour
index in Satureja sahandica extract received Hirdber indicates the decreased liver fat cont@nbwer plasma
cholesterol concentration (mg/dL) and liver proporal weight in broilers fed 100 ppm thyme essérdibhave
been reported already [24]. Leeal [14] observed higher plasma and liver cholesteand] liver weight, in broiler
chickens fed 1% cholesterol in diet. Moreover, tidygerved the yellowish livers in cholesterol fedilers and
pinkish livers in birds fed the control diet (witliocholesterol). In other consistent study [13]igated the lighter
colour in broiler chickens fed high dietary lipidsd the redder colour in liver with low cholestecohtent.

CONCLUSION

Based on the results of our experiment, we canladacthat Satureja sahandica extract supplementatiaiet
decreases the plasma triglyceride, total cholelsterd LDL-c, which in turn lower the abdominal liisi, reduces the
proportional abdominal fat weights, and increasewall the liver colour intensity in broiler chiake These effects
of the Satureja sahandica extract consumption apposed to be exerted by the lower activity of HIZGA
reductase enzyme, reduced fat absorption from dise@ntestinal tract or the lipid catabolism fduapneogenesis
process. Consequently, it can be concluded thatr§atsahandica consumption in broiler chickendccauprove
the carcass quality, for a higher appreciationhgyend users and profitable net returns for theymers.

Acknowledgments
This article is taken from the MS thesis. Is supgeby the Islamic Azad University Shabestar braman. The
authors are grateful to them valuable support.

REFERENCES

[1] Barbalho SM, Machada Spada AP, Prado de OhvEir Paiva-Filho ME, Martuchi KA, Coelho Leite Nels
RM, Sasaki V, Silva Braganti L, and Oshiiwa Braz. Arch. Biol. Techr009 52:1137-1143.

[2] Michikawa M, Mol. Neurobiol,2003 27:1-12.

[3] Dong XF, Gao WW, Tong JM, Jia HQ, Sa RN, an&@d Q.Poult Scj 2007, 86:1955-1959.

[4] Ponte PI, Mendes |, Quaresma M, Aguiar MN, Lend®, Ferreira LM, Soares MA, Alfaia CM, Prates dAd
Fontes CMPoult Scj 2004 83:10-814.

[5] Adler AJ, and Holub BJAm. J. Clin. Nutr1997, 65:445-450.

[6] Mottaghitalab M, and Taraz Poultry Sci,2002 43:42-43.

[7] Radwan NL, Hassan RA, Qota EM, and Fayek HiL. J. Poult Sci2008 7:134-150.

[8] Sefidkon F, Jamzad Z and MirzaChemicalfibd Chemistry2004 88: 325-328.

[9] Taherpour A, Taherpour A, Mehrpooya S, and Mdirbl. Asian Journal of chemistrg008 20: 6353-6357.
[10] EI-Ghousein SS, and Al-Beitawi NA. Poult Sci2009 46:100-104.

[11] Bolukbasi SC, Erhan MK, and Ozkan &. Afr. J. Anim. Sc2006 36:189-196.

[12] Rabie MH, Szilagyi MBrit. J. Nutr,1998 80:391-400.

[13] Trampel DW, Sell JL, Ahn DU, and Sebranek PGult Sci,2005 84:137-142.

[14] Lee KW, Everts H, Kappert HJ, Yeom KH, and Bey AC.J. Appl. Poult Re2003 12:394-399.

[15] Schleicher A, Fritz Z, and Kinal Roczniki Naukowe ZootechnikR98,25:213-224.

286
Pelagia Research Library



Habib Aghdam Shahryaret al Euro. J. Exp. Bio., 2012, 2 (1):283-287

[16] Zzhang F, Chen B, Xiao S, and Yao $Z.Br. Sep. Purif. Technd005 42:283-290.

[17] SAS. User's Guide: StatisticGAS Inst. Inc., Can2002 NC, USA.

[18] Ali MN, Hassan MS, and Abd El-Ghani Fhit. J. Poult Sci2007, 6:539-554.

[19] Case GL, He L, Mo H, and Elson CHpids. 1995 30:357-359.

[20] Goldstein JL, and Brown M$®Jature 199Q 343:425-430.

[21] Elson CEAdv. Exp. Med. Bioll996,339:71-86.

[22] Elson CE, and Qureshi ARrostag. Leukotr. Es4995 52:205-208.

[23] Qureshi AA, Din ZZ, Abuirmeileh N, Burger W@hmad Y, Elson CEJ. Nutr, 1983 113:1746-1755.
[24] Al-Kassie GAM.Pak. Vet. J2009 29:169-173.

[25] Demir E, Kilinc K, Yildirim Y, Fatma D, and Egeli H.Arch. Zootegc2008 11:54-63.

287
Pelagia Research Library



