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Table 1- Ingredient and nutrient composition of experimental diets

(39 V7V) nilel oy (5390 WV-70) 4y 05> (5390 YP¥Y) bk o>
(32,3) (S1yg> o2lo (Starter, 1-10 d) (Grower, 11-25 d) (Finisher, 26-42 d)
Ingredient (g/100g) HOP! HOP 1 HOP HOP 1 HOP HOP 1
Control 0.5 % % Control 0.5 % % Control 0.5% %

2 53.09 52.3 51.41 60.48 59.40 58.65 66.76 65.71 65.46
Corn
(o9 7FF) Lgw dlous’
Soybean meal (44 % 35.01 3500  35.00 29.63 30.00  30.10 28.10  28.65  28.80
CP)
WAL oy 1.00 1.10 1.20 1.00 1.10 1.20 1.60 1.60 1.70
Vegetable oil
sop £) 55 S
(x5 9n 6.50 6.60 6.72 4.60 4.80 4.90 0.00 0.00 0.00
Corn gluten meal
(60% CP)
lbg; olS 39
Hyssopus officinalis 0.00 0.50 1.00 0.00 0.50 1.00 0.00 0.50 1.00
powder
o d > 0.24 0.25 0.27 0.20 0.23 0.21 0.19 0.20 0.22
DL- methionine
2S5 2= 028 0.29 0.30 0.26 0.27 0.26 0.16 0.17 0.18
L-Lysine HCL
s 0.05 0.05 0.06 0.04 0.05 0.04 0.01 0.02 0.03
L-Threonine
Slawd paudS (3
Di-Calcium 1.52 1.53 1.55 1.45 1.46 1.46 1.20 1.21 1.21
Phosphate

§ .Qt{; 1.32 1.32 1.32 1.14 1.15 1.14 1.10 1.12 1.11
Calcium Carbonate
Sl 0.24 0.25 0.25 0.25 0.26 0.24 0.28 0.29 0.29
Salt
O S 0.20 0.21 0.21 0.20 0.20 0.20 0.15 0.15 0.15
NaHCOs
Tgdne g dlpeliyg JoSo
Vitamin and mineral 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
premix?
Calculated analysis
)il 5 i s LB 55,
(e kS 2 58

2990 2980 2980 3055 3050 3050 3120 3110 3100

Metabolizable energy
(kcal/kg)
(3053) P b 4.15 4.48 5.10 435 4.65 5.15 4.20 4.75 5.10
Fiber (%)
(0 P g 23.70 23.60  23.40 20.90 20.80  20.80 18.10 18.00  18.00
Crude protein (%)
Digestible Lysine? 1.25 1.25 1.25 1.10 1.10 1.10 0.96 0.96 0.96

(%)
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Digestible 0.58 058 058
Methionine (%)
(30)3) Oris + (e 0.90 090  0.90

Methionine + Cystine

(20)3) par B (15 5

Digestible Threonine 0.79 0.79 0.79
(%)

(2253) s 1.05 105 1.05
Calcium (%)

(12)3) > B yind 0.50 0.50 0.50
Available P (%)

she) =gl ol

(55kS 2 o VlsS 239 237 241
DCAB?® (mEq/Kg)

216

0.52 0.52 0.52 0.43 0.43 0.43
0.80 0.80 0.80 0.69 0.69 0.69
0.69 0.69 0.69 0.60 0.60 0.60
0.95 0.95 0.95 0.86 0.86 0.86
0.48 0.48 0.48 0.43 0.43 0.43

214 218 207 212 210
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"Each kg of vitamin and trace mineral premix provided: vitamin A, 12000 L.U. trans retinol; vitamin D3, 5000 L.U.; vitamin E 121
1.U.; vitamin K3 2 mg; vitamin B; 4 mg; vitamin B> 40 mg; ; folic acid 0.75 mg; vitamin Bs 4 mg; vitamin B2 0.02 mg; D-biotin
0.75 mg; choline chloride 840 mg; ethoxyquin 0.125 mg and each kg of mineral premix provided: Fe 80 mg; Cu 8 mg; Mn 80 mg;

Zn 60 mg; 1 0.5 mg; Se 0.3 mg.
2DCAB= Dietary Cation-Anion Balance.
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Table 2- Effect of experimental diets on broiler chickens performance in the total rearing period

Sy by

tele] slaoyer o) (PR om s s Gl pasls it Js el Sl
Experimental . Body weight S bl . Mortality due to
Diets! Feed( ér)ltake (@) FCR? EPEF® Mortality Ascites

T 4372° 2069° 2.11# 202¢ 15.00 13.752

T, 43370 21307 2.03° 2150 13.80 13.76*

T 4270P 2024° 2.11# 198¢ 13.70 7.50°

T4 4278> 21712 1.97° 229° 12.50 10.00%*

Ts 45420 21832 1.99° 240° 12.50 6.25°
SEM 46.50 23.80 0.01 5.30 1.38 1.79
P-Value 0.001 0.001 0.001 0.001 0.23 0.01

(P <0.05) atl o yls gne ol glyls &5 2t o Cog o b 0w a sl 8L

3(F eS0T o arlo s (5 032 80 ) b 15 G s ST o Dy a0 o (¥ (353 05k o (V)

Lg50lE 554 doys ) 50 /0 Shlsalo e e 54 (0 5F
Sy s s o =FCRT
Sbsl S el =EPEF"

aMeans within the column with different superscripts differ (P < 0.05).

IT)) basal diet without feed additive; T>) basal diet plus 300 g/ton Virginiamycin; Ts) basal diet plus 300 g/ton Aspirin; Tsand Ts)
basal diet containing 0.5 or 1 percent Hyssopus officinalis, respectively.

2FCR=Feed conversion ratio.
SEPEF= European production efficiency factor.
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Table 3- Effect of experimental diets on blood cell counts of broiler chicks (21 day)

' siilojl sloo OnslSgan Jols JolS SAsS Copgit] g yin @ Jedg i G
Experimental Hemoglobin 3008 KWW 50,8 JoulS Lymphocyte Heterophil o gii]
Diets! (g/dL) RBC WBC EOF (%) (%) (%) H/L
Ty 14.30°° 2.87° 29.02 15.25° 63.12 37.82° 0.60
T, 14.22:b 2.858 29.62 15.75% 64.25 37.26° 0.58
T 14.45° 2.88¢ 29.90 14.50°® 56.87 43.220 0.75
T4 14.06% 2.858 22.15 14.25% 65.25 34,580 0.53
Ts 12.27¢ 2500 22.95 13.72° 70.50 29.61¢ 0.42
SEM 0.21 0.06 2.82 0.48 4.66 2.16 0.11
P-Value 0.01 0.001 0.78 0.01 0.51 0.04 0.48

(P <0.05) atl o yls gne ol glyls &5 2t o Cog o b 0w a sl 8L
(F e ST T alo o F (i 53 0S¥ ) ol s S ST oM b oo (¥ (233 sk sl (V)
LB350lE 535 a3 ) 50/ Gllsalo e w54 (D5
505 J5€ Fass o5 =BOF -
Coid 4 Jb5 8 i =H/L Y
aMeans within the column same with different superscripts differ significantly (P < 0.05).
IT)) basal diet without feed additive; T,) basal diet plus 300 g/ton Virginiamycin; Ts) basal diet plus 300 g/ton Aspirin; T4 and Ts)
basal diet containing 0.5 or 1 percent Hyssopus officinalis, respectively.
2EOF= Erythrocyte osmotic fragility.
SH/L= Heterophil to lymphocyte ratio.
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Table 4- Effect of experimental diets on blood cell counts of broiler chicks (42 day)

Lilesl sloo onslsan Jels ks SRS Capogil Jibg s Jbgyin Cos
Experimental Hemoglobin »R A R oS Lymphocyte Heterophil Copmogti) &

Diets' (¢/dL) RBC  WBC  EOF (%) (%) (%0) H/L
T 15.15 3322 31.72 23.50° 73.75 23.60? 0.32
T, 15.12 3.300  28.87 22.75° 73.25 25.118 0.34
T3 16.55 3.12¢  26.65 20.75° 69.50 22.80P 0.40
T4 16.85 3.20¢  31.35 40.74° 76.75 21.52¢ 0.28
Ts 14.22 3.17¢  26.77 20.25° 73.00 21.33¢ 0.32
SEM 0.97 0.06 2.41 0.48 1.59 0.61 0.04
P-Value 0.26 0.01 0.54 0.01 0.09 0.03 0.20

(P <0.05) asl o s ine CoNestl (gl 65 2 1 Cog o b gt 2 (sl 0L

3 (503 p S e T odm el o (F (05 53 0 800D ol 15 555 5 5T 053m a0y o (V (53531 Oy o (V)

L5 olE ysp doys ) 5/ sl ab o s 54 (0 5F

505 JplS Saes cus =EOF ¥

o 4y Jb5 o s =H/L
aMeans within the column with different superscripts differ (P < 0.05).

IT)) basal diet without feed additive; T,) basal diet plus 300 g/ton Virginiamycin; Ts) basal diet plus 300 g/ton Aspirin; T4 and Ts)

basal diet containing 0.5 or 1 percent Hyssopus officinalis, respectively.

2EOF= Erythrocyte osmotic fragility.
SH/L= Heterophil to lymphocyte ratio.
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Table 5- Effect of experimental diets on blood metabolites of broiler chicks (21 day)

e e B e gpesHDL gDl SO

Experimental Gl Total Trielveerid Total Urea
Diets! UCOSE  holesterol glyeenide HDL- LDL- protein

cholesterol  cholesterol

T 212.50 125.00 50.75 74.25 40.60 2.77° 1.85

T, 216.25 125.26 64.50 73.50 38.85 3.18% 2.00

T3 224.75 140.25 70.50 79.25 46.90 3.09% 1.53

T4 238.50 126.02 82.50 88.75 20.75 2.91%® 1.30

Ts 239.51 135.50 81.25 85.25 34.00 3.452 1.32

SEM 8.87 7.01 8.81 5.51 5.57 0.18 0.33

P-Value 0.17 0.28 0.16 0.10 0.07 0.04 0.46

(P <0.05) sl o s ime oDt ()15 68 220 2 oy o b O g o (sla o SOl™

GOSF 5 (705 ST T edar oo (F (52 p S¥00) ol s S ST oMty o (Y (233 05 b o (V)

L350l 53 g doys ) 50 /0 Sls 4l o, w3 5

®Means within the column with different superscripts differ (P < 0.05).
IT)) basal diet without feed additive; T,) basal diet plus 300 g/ton Virginiamycin; Ts) basal diet plus 300 g/ton
Aspirin; T4 and Ts) basal diet containing 0.5 or 1 percent Hyssopus officinalis, respectively.
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Table 5- Effect of experimental diets on blood metabolites of broiler chicks (42 day)

' einlejl (sloo p £,i5 I Jgpds Josals-HDL Joyuds-LDL S5 oan

Experimental Gl Total T H\:'Tblsdf d HDL- LDL- Total UO”‘

Diets! teose cholesterol fglycende cholesterol cholesterol protein rea

T, 240.25% 179.50 86.50? 41.78 120.45 3.55 1.35

T> 210.50¢ 181.75 84.25° 40.75 120.10 3.82 1.36

T3 222.500 180.00 86.00° 45.25 124.15 3.63 0.89

Ty 232.75b 178.00 73.25¢ 46.75 116.35 3.62 1.27

Ts 264.502 189.50 74.500¢ 46.50 123.80 3.67 1.40
SEM 8.27 7.17 3.21 2.79 8.39 0.15 0.19
P-Value 0.01 0.33 0.02 0.55 0.55 0.64 0.47

(P <0.05) al o Jls gine oDl (glyls &5 e b Cog o b O st a sla, SOLAY
Sl b o o e ® 5F 5 (553 p S100) o T oDy al o (i 550 W0 ) ol 15 G5 5T 0 Dy oo (Y o5 31 O3 a4l o (V)
Log50lS yo4 Aoy 50 /0

3Means within the column with different superscripts differ (P < 0.05).

IT)) basal diet without feed additive; T>) basal diet plus 300 g/ton Virginiamycin; Ts) basal diet plus 300 g/ton Aspirin; T4 and Ts)
basal diet containing 0.5 or 1 percent Hyssopus officinalis, respectively.

(539 ¥Y) (555 Sl psibl (a9,See Cumoz 5 a2Y Slio  ((ilojl slaoyr 5BV Jgr
Table 7- Effect of experimental diets on carcass components and ileum microbial population of broiler chicks (42 day)

Ltilesl slao Y I e oh L3l sl Y
Experimental Carcass Abdominal fat Breast Thigh Escherichia coli ~ Lactobacillus
Diets! (%) (%)? (%)? (%)? (logiocfu/g) (logrocfu/g)
T, 63.17 1.52 34.11% 28.94 7.78 9.242b
T 65.76 1.45 34.85% 28.40 7.27° 8.41°
T3 64.50 2.23 32.75° 28.28 - -
T4 69.23 1.19 38.112 26.91 7.69* 8.79°
Ts 66.27 1.36 37.46% 27.44 7.21° 9.54
SEM 1.61 0.24 1.28 0.62 0.15 0.13
P-Value 0.16 0.08 0.05 0.04 0.01 0.02

(P <0.05) sl o s g CoMistl (shls &5 2 1 Cog o b sy o sl S0k
Shlsabom o 34 ® 5 F 5(5 53 ST0) oy T oMyl oo (M5 530 S0 ) s bolior 5 S g ST o Doy b oo (VG353 O3k b o (1)
Lg50lS yo4 oy 50 /0
O 05 S hes =Y
[ NP WSt
acMeans within same row with different superscripts differ (P < 0.05).
IT)) basal diet without feed additive; T>) basal diet plus 300 g/ton Virginiamycin; Ts) basal diet plus 300 g/ton Aspirin; T4 and Ts)
basal diet containing 0.5 or 1 percent Hyssopus officinalis, respectively.

29 of live body weight.
3% of carcass weight.
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Effect of Hyssopus Officinalis, Aspirin and Virginiamycin on Performance,
Blood Metabolites, Carcass Parameters and Ileum Microbial Population of
Broiler Chickens under Cold Stress
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Introduction During decades, growth rate of broiler chickens was increased more than 4 times whereas growth
rate of cardiovascular and respiratory tracts did not increase as muscle growth rate. Imbalance between oxygen
consuming orangs and oxygen supplying organs led to increase metabolic disorders like ascites in broiler chickens.
Low oxygen supplementation is the important factor in ascites syndrome by reducing arterial oxygen pressure and
increasing pulmonary artery pressure. Increased pulmonary artery pressure led to hypertrophy of cardiac right
ventricle and finally ascites incidence in broiler chickens during cold environment condition.

Antibiotics as growth promoters in poultry feed are posing serious health risks to human health, because of
their residual effects in poultry meat and eggs, as well as result pathogens develop resistance to antibiotics.
Currently, poultry scientists are challenged to find out alternatives to antibiotic growth promoters with no side
effects for poultry that could be more or as effective against harmful microorganisms in the gastrointestinal tract
and to stimulate the growth by increasing the efficiency of feed utilization and to enhance the immunity. Regarding
to this subject, supplementing the dietary herbs or plant extracts would stimulate the productive performance of
poultry. One of the most frequently consumed herbal remedies available today is the hyssop preparations prepared
from Hyssopus officinalis (L) which is gaining increased importance as a minty flavor, condiment and spices in
food industries as well. The GC and GC-MS analysis of the essential oil led to the identification of 21 compounds
representing 95.6% of the oil, comprising seven monoterpene hydrocarbons (32.3%), five oxygenated
monoterpenes (60.5%), one phenol (0.2%) and six sesquiterpene hydrocarbons (0.35%). The major constituents
of the camphorous predominant monoterpenes of the oil were pinocamphone (49.1%) >B-pinene (18.4%).
According to the results of the studies, hyssop extract showed much weaker antioxidant activity as compared to
the rosemary, sage, and thyme extracts in different methods of antioxidant evaluations. The aim of this study was
comparing the effects of Hyssopus Officinalis powder, Virginiamycin antibiotic and Aspirin on performance,
blood metabolites, carcass parameters and ileum microbial population of broiler chickens which subjected to cold
stress were studied.

Materials and Methods In a completely randomized design, a total of 500 male Ross-308 broiler chickens
were allocated to 5 treatments with 5 replicates and 20 birds in each. Dietary treatment consisted of: 1) control, 2
and 3) basal diet plus 300 g/ton Virginiamycin or Aspirin respectively and 4 and 5) basal diet containing 0.5 or
one percent Hyssopus, respectively. The diets were formulated to meet the requirements of broilers as established
by the Ross 308 broilers feeding guide in starter (1-11 d), grower (12-25 d) and finisher (26-42 d). The birds were
kept under conventional conditions for vaccination, temperature, ventilation, and lighting based on Ross catalogue
recommendations. Standard management practices of commercial broiler production were applied. The broiler
diets were formulated based on standardized ileal digestible amino acids and other requirements were obtained
from Ross catalogue recommendations. Broiler chicken performance (feed intake, body weight gain, feed
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conversion efficiency, total and ascytic mortality and European production efficiency factor), erythrocyte osmotic
fragility (EOF), blood cell count and blood metabolites including triglyceride, total cholesterol, HDL and LDL
Cholesterol were measured at the 21 and 42 d of age. Carcass and abdominal fat percentage were calculated.
Finally population of Lactobacillus and Escherichia coli of ileum were detected.

Results and Discussion As compared to control, inclusion of 1 percent Hyssopus increased feed intake (P <
0.05). Addition of Hyssopus and antibiotic increased weight gain, EPEF and decreased FCR compared to control
and aspirin groups. Addition of one percent Hyssopus decreased red blood cell count, erythrocyte osmotic fragility
(EOF) and heterophil percentage at 21 and 42 d of age as compared to control (P < 0.05). Escherichia coli
population was reduced by antibiotic and one percent Hyssopus inclusion into broiler’ diet. Dietary treatments had
no effect on WBC count, lymphocyte percentage, heterophil to lymphocyte ratio, serum total cholesterol, HDL-
and LDL-cholesterol and urea concentration of broiler chickens at 21 and 42 d of age, carcass, and thigh meat and
abdominal fat percentages at 42 d of age (P > 0.05) whereas broiler chickens fed diet containing 0.5 and 1 %
hyssopus powder had higher breast meat percentage.

Conclusion In conclusion addition of aspirin or Hyssopus powder improved broiler chicken’s performance and
decreased mortality due to ascites and heterophile to lymphocyte ratio in cold condition. Virginiamycin improved
broiler chickens body weight gain in cold condition but due to probable drug resistance, it may suggest that
Hyssopus supplementation in broiler diet as a good replacement for antibiotic in cold stress.

Keywords: Ascites, Blood metabolites, Broiler chicken, Carcass parameters, Cold stress.



