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Table 1- Analyzed composition of the VAC"(n=3)

Ash

Dry matter Crude Ether (%) Crude Nitrogen free Metabolizable energy
(%) protein (%)  extract (%) 0 fiber (%) extract (%) (keal/kg)
91.3 10.5 5.6 12.6 56 6.6 1080.8

* Vitex Agnus Castus ** ME= (37 x CP%) + (81.8 x EE%) + (35.5 xNFE%) ( Calculated with Pauzenga method,

1985)
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Table 2- The ingredients and nutrients composition of experimental diets

Ingredients (%) Control 0.5% VAC! 1% VAC 1.5% VAC 2% VAC
Corn 60.19 59.80 59.00 58.30 57.60
Soybean meal 22.4 22.20 22.30 22.30 22.30
Vegetable Qil 3.05 3.14 3.34 3.54 3.74
Dicalcium phosphate 1.6 1.6 1.6 1.6 1.6
Oyster Shell 6.5 6.5 6.5 6.5 6.5
Calcium carbonate 5.15 5.15 5.15 5.15 5.15
NaHCO3 0.23 0.23 0.23 0.23 0.23
Common salt 0.23 0.23 0.23 0.23 0.23
L-Lysine 0.01 0.01 0.01 0.01 0.01
DL-Methionine 0.14 0.14 0.14 0.14 0.14
Vitamin Premix? 0.25 0.25 0.25 0.25 0.25
Mineral Premix® 0.25 0.25 0.25 0.25 0.25
Calculated analysis of chemical composition

Metabolizable energy (Kcal/kg) 2802 2798 2798 2798 2798
Crude protein (%) 15.05 15.00 15.03 15.02 15.01
Calcium (%) 4.85 4.85 4.85 4.85 4.85
Available phosphorous (%) 0.41 0.41 0.41 0.41 0.41
Lysine (%) 0.77 0.77 0.77 0.77 0.77
Methionine + Cystine (%) 0.64 0.64 0.64 0.64 0.64

WVAC* Vitex agnus castus

2\/itamin premix provided the following per kilogram of diet: vitamin A: 8,000 1U; vitamin D3: 33000 1U; vitamin E:
20.00 mg; vitamin K3: 2.20 mg; vitamin B1: 1.50 mg; vitamin B2: 4.00 mg; vitamin B3: 8.00 mg; vitamin B5: 35.00
mg; vitamin B6: 2.50 mg; vitamin B9: 0.50 mg; vitamin B12: 10 ug; choline chloride: 468.70 mg.
$Mineral premix provided the following per kilogram of diet: Mn: 80.00 mg; Fe: 75.00 mg; Zn: 64.00; Cu:6.00 mg;

1: 0.87 mg; Se: 0.30 mg.
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Table 3 — Effect of VAC! fruit powder on performance of laying hens

Treatments Experimental Control 0.5% 1% 1.5% 2% SEM?  P.Value
periods VAC VAC VAC VAC

_ weeks 82-86 109.99 106.35  107.42 10599 11215 143 0.55
Feed intake weeks 86-90 105.96 103.38 10741  107.18 11038  1.00 0.32
(@) weeks 82-90 107.98 10487 10741 10658  111.62  1.14 0.48
Egg weeks 82-86 64.65 65.15 64.73 65.14 6521  0.28 0.95
Weight(q) weeks 86-90 64.12 64.95 65.05 64.76 64.47  0.30 0.89
weeks 82-90 64.39 65.05 64.90 64.95 6484  0.25 0.96
Egg weeks 82-86 84.64 82.44 82.50 85.12 8119  1.13 0.84
production weeks 86-90 80.47 78.57 83.21 82.62 7785 142 0.72
(%) weeks 82-90 82.56 80.50 82.85 83.87 7952 117 0.79
weeks 82-86 54.77 53.77 53.40 55.43 5286  0.75 0.81
Egg mass weeks 86-90 51.67 51.06 53.95 53.56 49.24 0.95 0.53
(@) weeks 82-90 53.22 52.61 53.67 54.50 51.05  0.77 0.70
ECR weeks 82-86 2.02 1.99 2.02 1.62 2.16 0.04 0.40
@) weeks 86-90 2.07 2.04 2.00 2.02 2.29 0.04 0.18
weeks 82-90 2.04 2.01 2.01 1.97 2.23 0.04 0.25

! Vitex agnus castus; 2 Standard error of means
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Table 4 — Effect of VAC! fruit powder on egg quality characteristics of laying hens
Treatments Experimental Control  0.5% 1% 1.5% 2% SEM? P.Value
periods VAC VAC VAC VAC
weeks 82-86 84.30 83.05 87.16 84.24 86.48 0.77 0.43
Haugh unit weeks 86-90 85.84 84.33 85.54 86.74 85.94 0.90 0.95
weeks 82-90 85.07 83.69 86.35 85.49 86.21 0.69 0.77
weeks 82-86 1.60 1.15 1.28 1.32 1.20 0.05 0.09
(Skhe/'é rﬁge”gth weeks 86-90 138 111 165 142 140 007 0.26
g weeks 82-90 1.49 1.32 1.47 1.37 1.30 0.05 0.14
. weeks 82-86 38.82 38.23 38.75 39.46 38.70 0.25 0.66
(Srt‘]fr']'/{gg)k”ess weeks 86-90 4049 4056 4054 4023 4054 024 0.99
weeks 82-90 39.66 39.40 39.65 39.84 39.62 0.17 0.96
weeks 82-86 10.74 10.74 10.60 11.01 10.66 0.07 0.47
Shell (%) weeks 86-90 9.98 10.00 10.39 9.88 10.22 0.12 0.69
weeks 82-90 10.37 10.37 10.50 10.45 10.44 0.08 0.98
) weeks 82-86 60.85° 60.82° 61.78% 61.63%® 62.522 0.20 0.03
2‘/'5“”“” weeks 86-90 6152 6196 6164 6121 6136 036 0.97
weeks 82-90 61.18 61.39 61.71 61.42 61.94 0.21 0.83
weeks 82-86 28.412 28.442 27.62% 27.35% 26.31° 0.18 0.01
Egg yolk weeks 86-90 2849 2803 2796 2890 2842  0.30 0.86
%
(%) weeks 82-90 2845 2823 2779 2813 2761 0.8 0.60
weeks 82-86 7.70 7.75 7.80 7.75 7.85 0.04 0.83
CEC?I%E’O"‘ weeks 86-90 8.00 8.05 8.00 8.05 800  0.02 0.84
weeks 82-90 7.85 7.90 7.90 7.90 7.92 0.21 0.87
1 Vitex agnus castus ; 2 Standard error of means
3 Mean within the same row with different superscripts differ significantly (P<0.05)

Table 5 — Effect of VAC! fruit powder on immunity response of laying hens(log2)
Treatments Control 0.5% VAC 1% VAC 15% VAC 2% VAC SEM? P.Value
Primary response 4.00 4.00 5.33 4.20 4.60 0.21 0.34
Secondary response  4.50 4.25 5.50 4.75 5.25 0.19 0.23

1 Vitex agnus castus; 2 Standard error of means
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Table 6 — Effect of VAC! fruit powder on blood parameters of laying hens

Treatments glucose  Triglyceride Cholester High density Aspartate amin  Alanine amin

(mg/dl) s (mg/dl) ol (mg/dl) lipoprotein otransferase otransferase
(mg/dl) (1U/DL) (1U/DL)

Control 225.00 2068.002 166.60° 31.93 167.75 3.33

0.5% VAC 200.20 983.00%° 101.20° 29.90 163.75 5.20

1% VAC 229.40 862.00° 150.40% 36.00 179.00 5.00

1.5% VAC 200.20 803.70° 103.80° 29.30 174.00 6.50

2% VAC 207.00 1616.30% 143.50% 29.03 177.25 6.67

SEM? 5.23 153.86 8.71 151 3.16 0.42

P. Value 0.21 0.003 0.03 0.56 0.59 0.10

! Vitex agnus castus; 2 Standard error of means
abe \ean within the same row with different superscripts differ significantly (P<0.05).

Table 7 — Effect of VAC! fruit powder on reproductive traits of laying hens

0.5% 1% 1.5% 2%

2
Treatments Control VAC VAC VAC VAC SEM? P.Value
Ovary weight (g) 30.62 36.47 25.82 39.25 33.92 2.03 0.28
g:,’\";‘)ry relative weight ( 9/100g 1.92 252 1.90 2.56 222 013 038
Oviduct weight 45.98 55.32 49.75 47.03 50.47 1.81 0.51
g\‘/’\'/‘;”“ relative weight(g/100g  , gq 3.75 3.68 3.06 333 014 023
Oviduct length (cm) 64.76 66.52 64.87 64.8 62.10 1.02 0.87
F13 weight (g) 13.83 14.06 12.48 15.16 14.67 0.53 0.66
F1 diameter (mm) 31.83 33.17 31.77 33.30 32.22 0.56 0.86
F2 weight (g) 7.57 9.23 7.03 9.93 9.86 0.52 0.36
F2 diameter (mm) 25.49 28.46 25.55 28.69 28.47 0.74 0.45
F3 weight (g) 3.53 5.11 2.85 5.18 6.00 0.46 0.19
F3 diameter (mm) 19.00 23.32 17.00 23.42 22.79 0.89 0.08
1 Vitex agnus castus ; 2 Standard error of means ; 3F1 -F3: Largest ovarian follicles decreasingly
Table 8 — Effect of VAC?! fruit powder on tibia characteristics of laying hens
. . . . Dry

Weight Relative weight ( Length Epiphyseal Volume Ash
Treatments (9) 9/100g BW) (cm) diameter (mm) (cm?®) m(%};c;e r (%)
Control 8.30 0.58 11.42 20.78 8.30 65.98 40.93
0.5% VAC 8.43 0.53 1146 20.66 8.43 68.60 40.82
1% VAC 8.30 0.57 11.34 20.23 8.36 69.61 41.17
15% VAC  g19 0.57 11.42 20.59 8.25 70.66 41.74
2% VAC 8.54 0.51 11.46 20.55 8.54 67.54 41.71
SEM? 0.10 0.01 0.05 0.82 0.11 0.63 0.20
P. Value 0.88 0.33 0.94 0.14 0.94 0.15 0.49

! Vitex agnus castus; 2 Standard error of means
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Introduction: For millenniums, aromatic plants have been used for the treatment of many diseases
worldwide. These plants contain a wide variety of active phytochemicals including flavonoids,
terpeniods, lignans, sulfides, polyphenolics, carotenoids, coumarins, saponins, plant sterols and
phthalides (Craig 1999). Among all, Vitex agnus-castus (VAC) fruit extract, known as a
phytoestrogenic herb, has been used for the treatment of menstrual disorders (amenorrhoea,
dysmenorrhoea), premenstrual syndrome (PMS), corpus luteum insufficiency, hyperprolactinaemia,
infertility, acne, menopause, and disrupted lactation (Daniele et al. 2005). Previous studies have
reported the efficacy of VAC in PMS, cycle disorders, hyperprolactinaemia and mastalgia in human
and other animals. However, no study has yet been published on the effect of VAC on laying hens'
performance in second cycle of production. Therefore, the aim of present study was to investigate the
effect of dietary supplementation of VAC fruit powder on performance, egg quality, immune
responses, blood biochemical parameters, tibial characteristics, and reproductive traits of laying hens
in second cycle of production.

Material and methods: This experiment was conducted to determine the nutritional value of VAC
and to investigate its effects on performance and egg quality of laying hens in the second cycle of
production. In the first step, AOAC methods were used for determination of the nutritional value of
VAC. In the second step, 150 Leghorn Hy-Line (W-36) laying hens (80 to 90 weeks of age) were
used based on a completely randomized design with 5 treatments, 5 replicates and 6 hens per each
replicate. Treatment diets included O (control), 0.5, 1, 1.5, and 2% of VVAC fruit powder. The birds
received basal diet (corn- and soybean-based diet with 15.05% crude protein and 2802 kcal/kg
metabolizable energy) in a mash form and formulized according to the Hy-Line W-36 (2016) nutrient
requirements. The diet did not have any antibiotics and coccidiostats. Water and feed were provided
ad-libitum during the experiment. Lighting program was 16 hours light and 8 hours darkness during
the experiment. Egg weight (EW, gr), egg production (EP, %) and egg mass (EM, gr/hen/day) were
recorded daily. Feed intake (FI, gr) was measured weekly and feed conversion ratio (FCR, grams of
feed: grams of egg mass) was calculated weekly. In the present study, all performance parameters
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were presented in three periods (first 4 weeks, second 4 weeks, and entire 8 weeks). At the end of 2,
4, 6, and 8 weeks of the experiment, two eggs from each replicate were randomly selected for
measurement of the egg qualitative traits and presented for each period. For determination of immune
response, at 6 and 8 weeks of experiment, 0.5 mL of 20% sheep red blood cells (SRBC) were injected
to the breast muscle of 2 hens per replicate. Then blood samples were taken from brachial vein 7 days
after each injection (Nelson et al. 1995). At the end of experiment, one bird per each replicate was
slaughtered for evaluating tibial characteristics (Zhang and Coon 1997) and reproductive traits
(Renema et al. 2010).

Results and discussion: The results showed that crude protein (CP), ether extract (EE), crude fiber
(CF), and crude ash were 10.5%, 5.6%, 56.0% and 12.6% of dry matter, respectively. Performance
parameters such as FI, EP, EM, EW and FCR were not significantly affected by various levels of
VAC fruit powder (P>0.05). Egg quality factors such as Haugh unit, shell strength, shell percentage,
shell thickness, and egg yolk color were not affected significantly by dietary treatments (P>0.05).
However, albumin percentage was increased, but yolk percentage was decreased significantly during
the first 4 weeks of experiment (P<0.05). In this regard, Karacollokcu et al. (2016) reported the
insignificant effect of myrtus and vitex essential oil supplementation (alone or in combination) on
production performance and internal and external quality traits of the eggs (except for egg specific
gravity and yolk color) during the peak of egg production period in laying hen. Vakili (2011) indicated
that, adding essential oils of thyme and fennel into the diet of the laying hens significantly improved
Haugh unit scores. Vakili (2011) suggested that bird’s age and production cycle are the effective
factors on eggs' internal and external quality. Nonetheless, addition of 40 mg of thyme extracts per
kg of diet had insignificant effect on eggshell quality parameters of laying hens (Vakili 2011).
Immune responses, tibia characteristics and reproductive traits of laying hens were not significantly
affected by various levels of VAC powder (P>0.05). Also, blood concentration of glucose, high
density lipoprotein, alanine aminotransferase and aspartate aminotransferase enzymes were not
affected by dietary treatments (P>0.05), but triglyceride and cholesterol were decreased (P<0.05). A
decrease in serum cholesterol concentration could be related to hypocholesterolemic activity of herbal
essential oils via the inhibition of hepatic 3-hydroxyl-3-methyl-glutaryl-coenzyme A reductase, the
rate-limiting enzyme of cholesterol biosynthesis in smooth endoplasmic reticulum (Srinivasan 2004),
and also high levels of VAC fiber. Moreover, steroid like compounds (phytoestrogens and
ecdysteroids), capable of binding to estrogen receptors, have been previously isolated from VAC
(Bahrebar et al. 2010). It is concluded that these compounds can affect lipid metabolism in a dose
dependent manner (Bahrebar et al. 2010). Furthermore, the existence of antioxidant compounds such
as flavonoids and iridoids, were beneficial in the normalizing of serum lipid levels (Bahrebar et al.
2010).

Conclusion: The results of this experiment indicated that feeding VAC at 0.5-2% had insignificant
effect on performance, but could improve lipid metabolism via decreasing the blood concentrations
of triglyceride and cholesterol in laying hens.

Keywords: Laying hens, Performance, Phytostrogens, Vitex Agnus Castus



