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Table 1- Basal diet composition for starter (1-10 d), grower (11-24 d) and finisher (25-42 d) periods

(7) b oo
() Sosa elial Basal diet (%)
Ingradients (%) (S500 ) BV o3l ((Sus¥E BV ) sk, ((SHes£Y BY0) Ll

Starter (1-10 days)  Grower (11-24 days)  Finisher (25-42 days)

3,3

47.03 59.66 65.99
Corn
P 5.58 5.00 5.00
Weat
(Pl 0502 7168) b dlaS 29.02 16.15 10.28
Soybean meal (44% CP)
=03 10.00 11.48 11.50
Corn gluten
RO 3.50 3.34 3.09
Soybean oil
Sal S 1.45 1.23 1.00
Limestone
Sl okl 50 1.95 1.80 1.83
Dicalcium phosphate
alaks Ko 0.20 0.20 0.20
Common salt
e s elg oo 0.50 0.50 0.50
Vitamin and Mineral premix
ool s 0.52 0.58 0.57
DL-Methionine
20002 Gl =) 0.25 0.06 0.04
L-Lysine HCI
sad daulae oL 3
Calculated composition
AME (kcal/kg)
() gl oaan 22 20 19
Crude protein (%)
() o252 13 12 11
Lysine
(F)ostsste 0.56 0.54 0.52
Methionine
(1) Ot + Gt 0.92 0.90 0.88
Methionine + cystine (%)
(1) pasts 1.04 0.95 0.92
Calcium (%)
(1) a5 et 0.52 0.4 0.42
Availiable phosphorus (%)
(p oSS 09 pSskes) il 0.31 0.31 0.30

Selenium (mg/kg)
E oaali s Mallons aals VA D3 ool s Mallis aals Yoo A oliyg Mallin aaly 30+ 2 oled oo p 0SS 5 50 Pane ol 5 Lagpeliy s Hlues
ol oS sher [o0Y (oS 9 m) B Conaling p oS oo ¥ (s Misn) B2 caling p oS (lae 1 (0aol) B caolis s S slae VA K3 (sl g 0 S oo ¥
ol poSilee Vo 0am) Ha Gaeling p S e +/YE (anel Sl 53) Bo iaoliys oS lae V (0aesld) B3 Goaaling pS(sleo Yo (0ol 58 5ilos) Ba2

podle o S lis /Y s p Sl Y pue p Slie Veepal o Slia A sis p Sie Vs 380e 0 S lia Vo vl sS a Slie 00+ (annal S gy)Bs
Supplied per kilogram diet: vitamin A (retinyl acetate), 9,000 1U; vitaminD3, 3,000 IU; vitamin E (DL-a-tocopheryl acetate), 18 mg;
vitamin K, 3 mg; thiamin, 1.8 mg; riboflavin, 6 mg; pyridoxine, 3 mg; vitamin B12, 0.012 mg; niacin, 30 mg; folic acid, 1 mg;biotin,
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0.24 mg; pantothenic acid, 10 mg. choline, 500 mg, manganese, 100 mg; zinc 100 mg; iron, 80 mg; copper, 10 mg; iodine, 1 mg;

selenium, 0.2 mg.
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Table 2- Chemical composition of
hydroalcoholic extract of Scrophularia striata

Iya

/) R
Compounds ) clowe
Jsa sl il 25.73
Oleyl alcohol

=V dsshob e 24.25
Di-n-octyl phthalate

1,2 Benzenedicarboxylic acid

Trichlorobenaldehyde

\J'.'.G‘Jfl"(sd ok _\JJ“S 4 08
Phenol-bis (dimethylethyl)

JUlss sy 3.40

2-ethyl-buanal
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Table 3- Effect of Scrophularia striata extract, antibiotic, probiotic and a combination of vitamin E,
vitamin C and selenium on feed intake, weight gain, and feed conversion ratio of broiler chickens

Lasles solel sla ail3e
Treatments Statistical components

ct A P v SS1 SS2 P-value SEM?
(p5) S1isa b pemns
Feed intake(g)
S35 2678 2720 2654  257.8  266.8 2618 0.288 4.267
1-10 days
S90 YEI 112082 1047.4% 10560 1071.2b 10152°¢ 1023.0%  0.003 16.42
11-24 days
Sos0 EY-Te 30520 29272 29436 30352 29086  2879.0 0.303 60.91
11-24 days
$S390 £77) 44406° 42466 42650 4364.2% 4190.6° 4163.8°  0.047 63.61
1-42 days
(5) O30 ol al
Weight gain (g)
S0V 20000 201.80 20560 19540 20420  205.20 0.699 5.016
1-10 days
S50 TEN 64320 651.80 64720 64440 67280 66500  0.378 11.42
11-24 days
(390 £Y-Y0 1398.0° 15184° 1517.2% 1548.8° 154462 1541.6%  0.002 2435
11-24 days
$S390 £77) 224120 237202 2370.0° 2388.6° 2421.6° 2411.8°  <0.001  17.19
1-42 days
Shod Jass ol
(a;ﬂa;)
Feed conversion ratio (g g-1)
A 1.34 1.35 1.29 1.32 1.31 1.28 0.493 0.029
1-10 days
$390 YEN 1749 161 1635 166 1512 1542 0.002 0.037
11-24 days
SO0 £V 2189  193%  194b  196°  188® 1872  <0.001  0.020
11-24 days
$S390 £Y7 198¢  179®  180b  183°  173% 173 <0001  0.021
1-42 days

(P<:10) sl oo (slugsine BRI shls wliie 5 Ggom b sy 58 slagnSila™
=d Means within rows with different superscripts differ significantly (P<0.05).
p Sk Yor) Pane slge 5 aalis s VSV (553 SSgm 9 P o(p SHLS 5o a8 e 00 +) el sialls S5 g BTA £ sals :C
- s 5lac 1SS 1(p SHLS o a8 e Yo b)) (gloaiis s5lac 1SSt f(a gl a SHLS o a S bie /Y 5C S E faaliny o S5LS 5o
(pSskS oo p S (e 0 4) 50l
(LSl o ,lsslind glad) = SEM ¥
1.C: Control, A: Antibiotics Salinomycin (500 mg/kg), P: Primalac probiotic (According to Catalog), V: (200 mg / kg
vitamin E and C, 0.3 mg / kg selenium), SS;: Scrophularia striata extract (200 mg/kg), SS,: Scrophularia striata extract

(400 mg/kg).
2. SEM: Standard error of means
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Table 4- Effect of Scrophularia striata extract, antibiotic, probiotic and a combination of vitamin E,
vitamin C and selenium on some biochemical parameters of broiler chickens

Laslas sobel sla 4l
treatments Statistical
components
Lowodl slacd slis
A slacels c* A p v SS;  SS;  Pvalue  SEM?

Plasma metabolites

(Sl s 5o ﬁ;) Oxe sl

Albumin (g/dl)

(Sdgms 59 0 %) o1 055 2

Total protein (g/dl)

(Sl sap S o) Kool and

Uric acid (mg/dl)

(Sdgms 59 S cle) 5K

Glucose (mg/dl)

(g 5op S o) s sl s 5

Triglyceride (mg/dl)

(o s L9 S Slae) g sinalS

Cholesterol (mg/dl)

(g 5 pSslio) YU el Ly (5 55 50
HDL (mg/dl)

(s 53 p S ie) s Banadls b 085 5 59 s
LDL (mg/dl)

03 p S kie) Gl (ad aeails b (5 5 59 500l
(53l s 39.32 37.84 32.68 32.92 32.84 31.56 0.065 2.033
VLDL (mg/dl)

1.36"° 1.30° 1.46% 1.822 1.62% 1.842 0.016 0.121
2.86° 2.76° 3.22® 3.802 3.662 3.728 0.010 0.226
2.72b¢ 192¢ 3.60  3.66% 404 5442 0.010 0.594
148.6 158.4 171.0 187.4 172.6 189.6 0.122 11.30
196.60  189.20 163.40 16460 164.20 157.80 0.065 10.16
222.4% 209.4% 1856° 186.0° 190.8° 184.0°  <0.001 5.967
244° 28.0b¢ 33.0¢ 31.8% 3408 3468 <0.001 1.369

15152 13593 119.9P 121.3P 1239° 117.8° 0.003 5.645

(el 03 ¢S laa)plS 8.32 8.12 9.36 9.72 10.02  10.86 0.150 0.634
Ca (mg/dl)

(Sl 5o p 8o s
P (mg/dl)

7.74°¢ 7.76°¢ 846 992® 1102% 10.82°? 0.003 0.649

(P</0) by g (sl iae BYEAS (5ol olite juk Bgoa b s 5o slagnSils ™
&¢ Means within row with different superscripts differ significantly (P<0.05).
hare ol se 5 el g V(S HIBIS Fallae) SYLogs sy S g g50 P o(aSHlS o a8 his 000 ) Greanlo gl S5 ga 0T (A aalin :C
0 88z f(p SHhS su S Gl Yo o) solaeias o lae $SS81 f(pgails 0 SIS 5o a Sbie /¥ 5 C G E fasling a SIS oo a SLa Y- +)
(pSsS 5u a8 e b0 ) soladiias osliac
(LSl o ,lsslial glad) = SEM ¥
1.C: Control, A: Antibiotics Salinomycin (500 mg/kg), P: Primalac probiotic (According to Catalog), V: (200 mg / kg
vitamin E and C, 0.3 mg / kg selenium), SS;: Scrophularia striata extract (200 mg/kg), SS,: Scrophularia striata extract
(400 mg/Kkg).
2. SEM: Standard error of means.
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Table 5- Effect of adding Scrophularia striata extract, antibiotic, probiotic and a combination of

vitamin E, vitamin C and selenium on some blood metabolites of broiler chicks under commercial

conditions
Lasless solel sla 4l
treatments Statistical components

o glacu silie ct A P Vv SS1 SS2 P-value SEM?
blood metabolites
mc“”s’m‘? 31.20  31.60 31.80 29.20  30.00 31.20 0.145 0.742

Hematocrit (%)
(Sidigaas 03 p5) 05 a0 1040 1220 1140 920 1080 1240 0156  0.889
Hemoglobin (g/dl)
()2 48,00¢ 5240 64.60% 61.00% 50.60° 64.60°2 <0.001 1.221
Lymphocyte (%)
(zwfj”h_ 49.402 44.00° 32.60¢ 38.80¢ 47.80%® 31.80¢ <0.001 1.519
Heterophile (%)
St © J’“f““ St 1.0462 0.842b 0507¢ 0.638¢ 0.9473 0.494¢  <0.001 0.048
Heterophile ratio to lymphocyte

I) L e
) J_f“‘f’_" 1.60 2.20 2.20 1.60 1.20 2.40 0.233 0.381
Eosinophil (%)
(1) censise 1.00 0.80 0.60 0.60 0.40 1.20 0.377 0.277
Monocyte (%)
(10%71)) 30 53 5

2.40¢ 248 2.882 2530 243° 2.72%® 0.002 0.078

RBC (10%/ul)
(0T i S 15.94¢ 16.12% 18.092 16.83°> 16.08% 17.70°2 <0.001 0.273
WBC (10%/l) ' ' ' ' ' ' ‘ ‘

(P<e/r0) wial o solaime BYEAN (s)ls wliie a2 Boa b cia) 5o slanSile
Means within row with different superscripts differ significantly (P<0.05).
e Jlse g sl gV (SHIBIS Gallas) SYLagsy Sismgng P o(p S8 5o a8 s 00+ el sl K T:A saals C
: 382 f(e;}‘es o9 \wi b Yoo ) soladids s lac : Sy (posle f;ﬂes SE e;u‘-)ﬂ ¥ 5 C S E saaling f.)id-‘:‘s SE ‘wgu‘:‘-" Ye)

.(e;‘,l:\s‘,d‘a;‘_’.l:\.aiw)&‘)hmg*)hag
(LagSibie o lulic) (slad) = SEM ¥

1. C: Control, A: Antibiotics Salinomycin (500 mg/kg), P: Primalac probiotic (According to Catalog), V: (200 mg / kg
vitamin E and C, 0.3 mg / kg selenium), SS;: Scrophularia striata extract (200 mg/kg), SS.: Scrophularia striata extract
(400 mg/kg). 2. SEM: Standard error of means
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Introduction: Many researches have been conducted to find suitable alternatives for antibiotics and
were all looking for additives that could produce similar results in the control of infectious diseases,
improving the growth performance and feed efficiency. Essential oils and herbal extracts are
considered as one of the main sources of natural pharmaceutical compounds with anti-microbial and
anti-inflammatory properties. In the study of Rostami et al. (2015), it has been shown that dietary
supplementation with Scrophularia striata powder at the level of 0.8 % of diet improved
performance and immune response of meat-type chickens when compared with antibiotic
supplement. However, due to the lack of research about the influence of S. striata extract on broiler
performance, this study was conducted to evaluate the effect of S. striata extract on male broiler
growth performance, blood biochemistry and hematology, and to compare them with three feed
additives (antibiotic, probiotic and vitamin E + vitamin C + selenium complex).

Materials and methods: A total number of 450 one-day-old male Ross 308 broiler chicks were
divided into 30 groups of 15 chicks each (six treatments and five replicates per treatment). The six
experimental treatments were as follows: corn — soybean meal basal diet with no additives (control
diet) and basal diet containing salinomycin antibiotic, probiotic, vitamin E + vitamin C + selenium
complex (VS, 200 mg/kg vitamin E and C and 0.3 mg/kg selenium), 200 and 400 mg/kg S. striata
extract (SSE1 and SSE»). Feed intake (FI) and body weight gain (BWG) were recorded in each
phase feeding periods as starter (0-10 d), grower (11-24 d) and finisher (25-42 d) and feed
conversion ratio (FCR) was calculated. To study the effects of different treatments on blood
biochemistry and hematology, blood samples of two birds from each replicate were collected from
the wing vein at the end of experiment. Samples containing EDTA were stored in ice box and
immediately transferred to the laboratory for analyses. The other samples were centrifuged at
2,000xg for 10 min and frozen at —20°C until analysis. The red blood cell (RBC) and white blood
cell (WBC) counts were determined by a hemocytometer method using Natt—Herrick solution;
hematocrit (packed cell volume) and hemoglobin values were measured by microhematocrit and
cyanmethemoglobin methods, respectively (Kececi et al. 1998). To determine blood leukocyte
profiles, 100 leukocytes per samples were counted by an optical microscope according to protocol
described by Lucas and Jamroz (1961). The heterophil (H)/lymphocyte (L) ratio was then
calculated. Biochemical parameters consisted of glucose, total protein, albumin, uric acid,
triglyceride, total cholesterol, high-density lipoprotein cholesterol (HDL-C), very-low-density
lipoprotein (VLDL-C), and low-density lipoprotein cholesterol (LDLC), lipase, calcium and
phosphorus. All analyses were made using the commercial kits (Pars Azmoon, Iran) and a standard
auto analyzer apparatus (Biotecnica, BT-3000, Rome, lItalia), except for calcium. Calcium (Ca)
value was determined by the atomic absorption spectrophotometer (Shimadzu AA-6200, Tokyo,
Japan). The data were analyzed in a completely randomized design by ANOVA using the General
Linear Model (GLM) procedure of SAS Institute.
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Results and discussion: In the grower (days 11-24) and the overall (days 1-42) experimental
periods, the FI of the SSE1 and SSE> groups was lower (P < 0.05) compared with the control group.
During the finisher (25-42 d) and whole experimental periods, the BWG and FCR were better (P <
0.05) in all experimental treatments compared with control group, where the birds fed diet SSE: and
SSE; had the best BWG and FCR. The blood protein and albumin in the birds fed diet SSE, was
significantly higher than in birds fed the control and antibiotic diets. All diets, except diet M,
decreased cholesterol and LDL levels compared with the control diet. Feeding SSE1 and SSE; diets
increased blood phosphorus concentration and blood lipase activity protein deposition; additionally,
feeding SSE2 diet significantly increased blood calcium level. Furthermore, broilers fed the
antibiotic and SSE> diets had higher blood hemoglobin level and lower WBC counts compared with
VS treatment (P < 0.01). The birds fed any of the diets, except diet SSE1, exhibited lower H/L ratio
than those fed the control diet. The better BWG and FCR in broilers which fed 200 and 400 mg/kg
S. striata extract reveals that the impact of phytogenic products on performance could be related to
the presence of growth-promoting substances in these herbs. In general, an improvement in FCR of
chickens when feeding herbal products has been proven in the majority of the studies recently
reviewed by Brenes and Roura (2010), who indicated that in most researches the improvement in
FCR comes as a result of decreasing in FI at a largely unaffected BWG. However, in this study S.
striata extract-containing treatments not only decreased Fl, but also increased BWG. Polyphenolic
compounds inhibit the activity of 3-hydroxy-3-methylglutaryl coenzyme A reductase (HMG-CoA)
enzyme; hence, the synthesis of cholesterol is inhibited. This action increases the LDL receptors at
the surface of the hepatocytes and, as a result, accelerate LDL catabolism. HMG-CoA reductase
inhibitors, reduce blood LDL, and to a lesser extent, blood triglyceride concentrations and slightly
increase HDL concentrations (Barreto et al., 2008). Monsef-Esfahani et al. (2010) discovered that
the essential oils and extracts from S. striata contain quercetin, which have important antioxidant
activity. Therefore, enhanced lymphocyte percentage and decreased H/L ratio by the SSE2
treatment, along with the cell protection against oxidative stress, seemed to contribute to the higher
WBC count reported in this study.

Conclusion: According to the results, the 400 mg/kg S. striata extract can be used as an alternative
to antibiotics and other commonly used additives at the level of to the diet of broiler chickens.

Key words: Broilers, Scrophularia striata extract, Antibiotic, Growth performance, Blood
parameters



