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ABSTRACT

The study was conducted to investigate the effect of mixtures of Ruta graveolen (Rg), coriander
(C), and basil (B) seed extracts on productive performance, blood profiles, egg quality and egg chemi-
cal composition of White Leghorn (WL) layers. One hundred eighty WL layers at twenty- six weeks of
age were randomly distributed to four treatments, each replicated three times with fifteen layers per
replications in a completely randomized design and kept on a deep litter system for eight weeks. The
treatments (T) were water containing mixtures of Ruta graveolen, coriander, and basil seed extract with
the proportion of 0 ml (T1), 2 ml (T2), 4ml (T3), and 6 ml (T4) per liter of water. The hen day egg pro-
duction (HDEP) was significantly (P<0.05) higher for layers in T3 (50.75%). Serum cholesterol and
LDL (low-density lipoprotein) cholesterol levels decreased significantly while, HDL (high-density
lipoprotein) cholesterol and globulin increased significantly (P<0.01) when compared with the control.
There were no significant differences (P>0.05) among treatments in egg weight, albumen weight, yolk
weight, shell weight and thickness. Generally; the mixtures of Rg, C, and B seed extracts in 4ml/11t in
drinking water could increase HDEP and egg quality and reduce serum cholesterol.

Keywords: Basil seed, Coriander seed, Layer performance, Ruta graveolen seed, White Leghorn

INTRODUCTION

Antibiotic growth promoters have undoubt-
edly improved animal performance and health
status However, the inclusion of antibiotics as a
principal growth promoter pose a serious health
problem for consumer often resulted in the inci-
dence of antibiotic resistance among pathogens

and a source of residues in animal body tissues
(Abd El-Hack et al., 2022). Hence, the European
Union banned the use of antibiotics as a growth
promoter in animal feeds. As a result, scientists
searched for locally available phytogenic feed
additives intended to improve gut health and
functions by fighting pathogenic bacterial infec-
tion (Sapsuha et al., 2021; Abd El-Hack et al.,
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2022). Various types of phytogenic products—
such as, garlic, anise, cinnamon, coriander, ore-
gano, chili, basil, pepper, rosemary, rosehip and
thyme — may be used as additives to enhance
performance and modulate gut health in poultry
(Criste et al., 2017). Medicinal plant extracts that
were used as natural antimicrobials have a posi-
tive effect on performance parameters, including
egg production, egg quality (Khan et al., 2012),
the immune system and antioxidant status (Abd
El-Hack and Alagawany, 2015). In addition, the
extract improved performance by increasing the
digestibility and retention of nutrients, increasing
the secretion of digestive enzymes and mucous
production, and improving gut health status and
microbial population to maintain production per-
formance during heat stress (Criste ef al., 2017).

The seed of Ruta graveolen is a rich source
of secondary metabolites mainly: coumarins, al-
kaloids, volatile oils, flavonoids, and phenolic
acids. It has been used to reduce inflammation
abundantly worldwide due to its diverse medici-
nal properties or presence of essential oil ob-
tained from this plant species have been shown
to possess various pharmacological activities,
such as antioxidant, anti-inflammatory, spas-
molytic, sedative, antibacterial, antifungal, and
antidiabetic effects (Szewczyk et al., 2023). Fur-
thermore, it has anti-rheumatic, anti-diarrheic,
anti-febrile, antiulcer, and antimicrobial proper-
ties reported in the recent pharmacological trials
(Jianu et al., 2021).

The seeds of coriander (Coriandrum sa-
tivum) contain 0.5% - 1.0% essential oil rich in
beneficial phytonutrients including flavonoids,
carvone, geraniol, limonene, borneol, camphor,
lemon, and linalool. Flavonoids compound in
coriander includes phenolic acid; it has been used
to treat infections with worms due to its presence
of anti-parasitic and antifungal (Matasyoh et al.,
2009). Similarly, the seeds of basil (Ocimum ba-
silicum) have biologically active compounds in-
cluding ursolic acid, apigenin, and luteolin that
activate the cell-mediated immune response and
stimulate appetite responses and counterattack
the deterioration of feed due to the presence of
antioxidant (Shahrajabian et al., 2020). General-
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ly, as different researcher explained the use of
medicinal plant extracts in poultry feeding have
a positive effect on animal health, productivity,
appetite stimulation, enhancement of enzyme
activity and secretion related to diet digestion
and absorption such as trypsin, amylase and jeju-
nal chime (Windisch et al., 2008; Ghazaghi et
al., 2014).  In layer chickens, several studies
indicated the possible beneficial effects of plant
oils on egg production performance, improving
egg quality and also supporting health status as a
single compound or as mixed preparations (Al-
Shaheen et al., 2023). According to Hadi and
Jassim (2013) study, adding 1.5 g/kg of basil
leaves powder to the diet of growing quail result-
ed in better body weights, less serum cholesterol
and increase levels of serum total proteins and
globulins from 1% week up to 6th week of age
compared to the control group. Basil seeds at
0.3% and 0.6% level also led to enhance the
blood biochemical parameters and health status
of broilers (Kadhim, 2016). Similarly, Supple-
mentation of coriander seeds 1%-3% significant-
ly increased yellowness in yolk color without
affecting other quality parameters (Habiyah ef
al., 2016). On the other hand, synergistic effects
of phytogenic compounds have been reported in
studies with essential oils and a combination of
herbal powders might tend to be more effective
than a single herb administration (Khaligh et al.,
2011). However, there is limited information on
the utilization of mixtures of Ruta graveolen,
coriander, and basil seed extracts in layers feed-
ing. Therefore, this study was designed to evalu-
ate the effect of mixtures of Ruta graveolen, co-
riander, and basil seed extracts on productive
performance, blood profiles, egg quality, egg
chemical composition, and economic benefit of
WL layers.

MATERIALS AND METHODS

Study Area

The study was conducted at Haramaya Uni-
versity poultry farm, which is located 505 km
from Addis Ababa, capital city of Ethiopia. The
site is situated at an altitude of 1980 meters
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above sea level, 9 ° 26 ' N latitude, and 42 ° 3' E
longitude. The area has an average annual rain-
fall of 741.6 millimeters the mean annual mini-

mum and maximum temperatures are 8.25 ° C
and 23.4 ° C, respectively (Mishra et al., 2004).

Collection and Preparation of Seed Extracts

Ruta graveolen (Rg), coriander (C), and
basil (B) seeds were purchased from Harar mar-
ket and the dried seeds were pulverized at Ha-
ramaya University's feed processing plant. The
powder was preserved in an airtight plastic con-
tainer until it was directly used for the prepara-
tion of water extract. Then 20 g Rg + 20 g C+
20g B (a total of 60 g of the three seeds powder
were added to 1L of distilled water and was
shaken and infused overnight at room tempera-
ture, then filtered for all experimental days ac-
cording to the protocol described by Mollah et al.
(2012).\

Management of Experimental Chickens

A total of 180 White Leghorn layers were
randomly selected for the study from Haramaya
University Poultry farm. The birds were weighed
and randomly distributed into four treatments,
each treatment being replicated three times. Each
replicate was kept in 2x2 m pens wire-mesh par-
tition on deep litter housing covered with a wheat
straw. Before the announcement of the actual
experiment, watering, feeding troughs, and lay-
ing nests were thoroughly cleaned and disinfect-
ed. The experimental pen was sprayed against
ecto-parasites. The birds were acclimated to ra-
tions for 7 days and then fed for 60 days for eval-
uation of egg parameters. During the experiment,
feed was offered ad libitum and water was avail-
able all the time throughout the experimental
period after they had finished Ruta graveolen,
coriander and basil infusion offered in drinking
water daily at 6:30 hours.

Experimental Design and Treatments

A completely randomized design with three
replications was used for each treatment. Each
treatment was replicated three times with fifteen
layers (Table 1). Using commercial layer ration

of the nutrient requirements of 2800-2900 kcal
ME/kg DM and 16-17% CP (NRC, 1996).

Measurements and Observations

Chemical analysis. Representative samples
of 20g of Ruta graveolen, 20g of coriander, and
20g of basil seed powder were further analyzed
before starting the experiment for chemical com-
position. According to the proximate analysis
method AOAC (1996) chemical analysis of ex-
perimental feeds were carried out for dry matter
(DM), ether extract (EE), crude fiber (CF), ash,
and Nitrogen (N) content was determined by
Kjeldahl procedure and crude protein (CP) was
calculated as Nx6.25. The analysis was conduct-
ed in the animal nutrition laboratory of Harama-
ya University. Metabolizable energy (ME) of the
experimental diets was determined by indirect
method according to the formula given by Wise-
man (1987) as follows. ME (Kcal’kg DM) =
3951 + 54.4 EE - 88.7 CF - 40.8 Ash.

Feed intake. Feed was weighed and offered
twice daily at 8:00 and 17:00 hours. The orts
were collected the next morning and weighed
after removing external contaminants by visual
inspection and handpicking. The feed offers and
refusal were recorded for each replicate. Feed
intake was determined as the difference between
the feed offered and refused.

{Feed offered —Feed refused)

Feed Intake = No ofbirds

Body weight. The initial body weight
of laying hens was individually measured and the
final body weight was recorded at the end of the
experimental study using sensitive balance to
determine the body weight change and the mean
value of the pen was taken. Bodyweight change
per pen per bird was determined as the difference
between the final and initial body weight. Aver-
age daily gain or loss was calculated as BW
change divided by the number of experimental
days.

Egg production. Eggs were collected twice
a day from each pen at 10:00 and 15:00 hours.
The sum of the two collections was recorded as
daily egg production. The rate of lay for each
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replicate was expressed as the average percent-
age of hen-day egg production following the
method of (Hunton, 1995).

% Hen egg production =

Noof egg collected per day

X 100
Noof hens present that day

Egg weight and egg mass. Daily collected
eggs immediately after collection were individu-
ally weighed for each replication and average
egg weight was computed by dividing the total
sum egg weight by the total number of eggs. Af-
ter the mean weight has been determined, the
following formula was employed to calculate the
egg mass per pen on daily basis (North and Bell,
1984).

Egg mass (g/hen/day) =
Number of egg per day X average weight of egg per replicate

Number of hens per replicate

Feed conversion ratio. The feed conversion
ratio was calculated as the ratio of grams of feed
to grams of egg mass according to the following
formula.

Feed consumed (gram / hen / da
ECR = (gram / hen / day)

Egg mass (gram / hen / day)

Egg quality parameters. Egg quality was
assessed in terms of egg weight, albumen quality
(albumen height and albumen weight), yolk
quality (yolk height, yolk weight, yolk diameter,
yolk color, and yolk index), external quality of
shell weight and thickness, and Haugh Unit
Score (HUS). For internal egg quality measure-
ment, (15 eggs per treatment and 5 eggs per rep-
lication) were taken randomly and the average
was computed for each quality parameter once
every two week.

Albumen height and (Haugh Unit). The
sample eggs were individually weighed, coded,
and broken on a flat tray, the height of the thick
albumen of each egg was measured with a tripod
micrometer, and the average Haugh Unit value
for each replicate was calculated by using the
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formula given by (Haugh, 1937).

Haugh Unit
1.7W*¥+7.6)

(HU) =100 x log (H-

Where, H= albumen height (mm); W= weight of
egg (g)

Eggshell weight and thickness. The shells of
the broken eggs were separated from their shell
membrane, air-dried, and weighed. The meas-
urement of shell thickness was carried out with a
micrometer gauge having a sensitivity of 0.001
mm, at three points of the eggshell (air cell,
equator, and sharp end).

Yolk quality evaluation. The yolk of each of
the sample eggs was separated from the white
and yolk height and the diameter was measured
using a tripod micrometer and ruler respectively.
Then, the yolk was thoroughly mixed and a sam-
ple droplet from each egg was placed on a piece
of white paper. The Roche color fan consisting
of a series of fifteen colored plastic strips were
used as a reference to determine yolk color, with
1 rated as very pale yellow and 15 as deep red-
dish-orange. The mean for each replicate was
calculated by taking the average reading from
the three sample eggs. Yolk index was also com-
puted using the following formula:

Yolk index = (yolk height) / (yolk diameter) x
100

Hematological and serum biochemical pa-
rameters. At the end of the experiment, blood
samples (5 ml each) were collected from the
wing vein of 12 hens from each treatment. He-
matological and serum biochemical analysis was
conducted at Haramaya University veterinary
physiology laboratory and Higher clinic labora-
tory, respectively. For, the blood analysis, 2.5 ml
of blood was collected using EDTA (Ethylene
Diamine tetra acetic acid) tube while the remain-
ing 2.5 ml was collected in a plain tube and left
to coagulate. Blood samples were analyzed for
total red blood cells (RBC), hemoglobin (Hb),
packed cell volume (PCV), white blood cell
(WBCQ), total protein (TP), and serum cholesterol
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Table 1. Experimental layout

Number of

Treatments .. Layer/replication
replications
T1 0 ml Infusion of Rg, C, and B/L water 3 15
T2 2 ml Infusion of Rg, C, and B/L water 3 15
T3 4 ml Infusion of Rg, C, and B/L water 3 15
T4 6 ml Infusion of Rg, C, and B/L water 3 15
Total 12 60

Rg=Ruta graveolen, C= coriander B= basil and T=treatment and ml=milli liter, L=litter

Table 2. Effect of mixtures of ruta graveleon, coriander, and basil seed extracts on bodyweight gain, egg production

performances
Treatments

Parameters T, T, T; T, SEM SL
Feed Intake (g/hen/day) 99.77° 100.53™ 103.23° 98.53° 0.9647 *
Initial BW (g) 1133.29 1169.98 1186.16 1178.1 15.741 NS
Final BW (g) 1244.4° 1292.2° 1360.6 1304.7% 20.378 *
Body wt. change 11.11° 122.22° 174.44° 126.89° 9.9355 Hx
BW gain(g/hen/day) 1.85° 2.04° 291° 2.11° 0.1656 o
Total egg/bird(No) 27.13° 29.07% 30.44° 27.82° 0.6390 *
HDEP (%) 4523¢ 48.42% 50.75 46.37" 0.9302 *
Egg weight(g) 50.77 52.54 54.10 51.78 0.9963 NS
EM (g/hen/day) 22.97° 25.44% 27.48° 24.01° 0.8391 *
FCR(egg bases) 434 3.96" 3.77° 4.10™ 0.1178 *

a, b, c,

row means with different superscripts are significantly different,**=p<0.01, *= p<0.05, SL = Significant level, SEM = Standard error of

mean, g = gram, BW = Body weight, HDEP = Hen day egg production, FCR = Feed conversion ratio, EM = egg mass

concentration. RBC and WBC were determined
by using an improved Neubauer hemocytometer
chamber (Dacie and Lewis, 1991). Hemoglobin
concentration was determined by using acid
hematin or Sahli's methods. The packed cell vol-
ume (PCV) by microhematocrit (capillary) tubes
method and centrifuged at 3000 rpm for 5
minutes. Finally, Serum was harvested from
blood collected in a plain tube which was trans-
ferred to an Endorphin tube and stored at -20c°
and analyzed for serum chemistry parameters
(serum total protein and albumin, total cholester-
ol count, HDL-C, and LDL-C) with an automat-
ed chemistry analyzer (Douglas et al., 2010).
The globulin value was determined by the differ-
ence between serum total protein and albumin
(Doumas et al., 1981).

Egg chemical composition. A total of 48,

twelve eggs per treatment (four per replication)
were taken for proximate analysis. The egg yolk
and albumen were separated carefully and then
each component was mixed thoroughly and
poured into the pan and covered with aluminum
foliate. The egg yolk and albumen collected were
heated in an oven at 55°C for about 72 hours for
partial drying. The sample was ground, homoge-
nized, packed, and stored for further proximate
analysis. The partially dried samples were
weighed and dried in an oven at 105°C for about
12 hours for the determination of the dry matter.
The ash, protein, and lipid content of the egg
white and yolk were analyzed following the
AOAC methods (AOAC, 2000). Egg nitrogen
content was determined by the Kjeldahl method
and crude protein was calculated using the for-
mula; egg nitrogen x 6.25.
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Statistical Analysis

The experimental design used in this study
was a completely randomized design. The data
collected during the period of the study were
subjected to analysis of variance using (SAS
2009 version 9.4) computer software. When the
analysis of variance indicates the existence of a
significant difference between treatment means,
then the least significant difference method was
used to locate the treatment means that are sig-
nificantly different (p < 0.05).

RESULTS AND DISCUSSION

Feed Intake, Egg Production and Egg Mass
Feed intake (FI) was significantly differ
(P<0.05) among the different levels of mixtures
of Ruta graveolen, coriander, and basil seed ex-
tracts in drinking water. Higher feed intake was
recorded in T3 followed by T2, T1, and, T4
(Table 2). The improvement in feed intake with
the addition of polyherbal could be due to essen-
tial oils and their main component, which stimu-
lated the appetizing and digestive process in ani-
mals. Mudalal et al. (2021) reported that medici-
nal plant extracts have appetite and digestion-
stimulating properties and antimicrobial and an-
tioxidant effects. The possible reason for lower
feed intake in T4 as compared to T2 and T3
might be due to the high concentration of essen-
tial oils which is toxic when used at higher doses
(Lee et al., 2004). Feed intake and water intake
have positive relationship (Leeson and Summers,
2005). Plant extract that was given in drinking
water can affect the feed intake of the animal. As
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Sigolo et al., (2021) indicated, different plant
extracts were delivered to broiler in drinking wa-
ter and they had a significant impact on the feed
intake of the animal. Body weight gain and egg
production in T4 were not significantly different
compared to control that could be the feed intake
similarity between these treatments (Yaman et
al., 2020).

Egg production of White Leghorn layers
was significantly higher (P<0.05) in T3 than in
T2 and T1. T4 was numerically higher than in
the T1 (control) but, it did not indicate any statis-
tical difference (P>0.05) (Table 2 and Figure 1).
The result in this study is in line with the study
of Ooi et al. (2018) who reported dietary local
medicinal herbs as feed additives on production
performance and fecal parameters in laying hens
level of 1% was effective to increase egg produc-
tion. Similarly better egg production was ob-
tained by using supplementation of medicinal
polyherbal extracts supplements at a level of 1%-
2% in the production and egg quality of laying
Japanese quail hens (Zeweil et al., 2006). The
exact mechanism through which egg laying per-
formance enhanced is not known. However, ac-
cording to Zhao et al. (2011) the higher egg pro-
duction performance of the laying hens may be
due to antioxidant, antimicrobial and other activ-
ities such as increased blood circulation and se-
cretion of digestive enzymes and reduction in the
oxidation of feed due to the bioactive compo-
nents in the plant. In addition the bioactive com-
ponents play a vital role in the digestion and ab-
sorption of nutrients that might have improved
the performance parameters of laying hens

SO% -7

40%

0%

Z0D%
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Hen-day Egg Production

—_T1

Figure 1. Weekly average hen-day egg production of White Leghorn chick administerd on mixtures of Rg, B and

C seed extract via drinking water
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Table 3. Effect of mixtures of ruta graveleon, coriander, and basil seed extracts on egg quality measurements of

White Leghorn layers.
Treatments

Parameters T1 T2 T3 T4 SEM SL
Albumen weight (g) 30.40 30.00 26.80 29.90 1.30 NS
Albumen height (mm) 6.50 6.40 5.70 6.40 1.29 NS
Haugh unit 90.76 90.09 87.75 89.86 2.15 NS
Yolk weight (g) 15.49 16.97 15.36 16.81 0.45 NS
Yolk height (mm) 15.87 16.13 15.71 15.90 0.165 NS
Yolk diameter (cm) 4.12 4.14 4.02 4.10 0.054 NS
Yolk index 0.38 0.39 0.39 0.39 0.001 NS
Yolk color (*RSP) 3.63¢ 4.13%® 4.45° 4.00™ 0.137 *
Shell thickness (pm) 0.334 0.307 0.335 0.328 0.003 NS
Shell weight (g) 5471 4.966 4.971 5.056 0.193 NS

a, b, C,

row means with different superscripts are significantly different, *= P<0.05, Tl = Oml of Rg,C and B seed extracts

(Control), T2 = 2ml of Rg,C and B seed extracts ,T3=4ml of Rg,C and B seed extracts,T4=6ml of Rg,C and B seed extracts, g =
gram, cm = centimeter, RSP =Roche Scale Point SL = Significant level, SEM = Standard error of mean, Rg=Ruta

graveleon,C=Coriander, B=Basil

Table 4. Effect of mixtures of ruta graveleon, coriander, and basil seed extracts in drinking water on egg chemical

composition of White Leghorn layers.

Albumen T1 T2 T3 T4 SEM SL
Moisture (%) 87.71 87.67 86.84 85.45 0.6807 NS
Protein (%DM) 62.19° 63.15" 64.46" 69.78" 1.2393 *
Lipid(%DM) 0.81 0.62 0.58 0.93 0.1793 NS
Ash(%DM) 3.73 3.65 4.11 3.01 0.6142 NS
Yolk

Moisture (%) 93.89 94.82 94.55 93.36 0.7774 NS
Protein (%DM) 15.75 20.80 15.41 17.99 1.9677 NS
Lipid(%DM) 49.19 52.52 50.86 55.01 1.2356 NS
Ash(%DM) 5.92 5.21 4.44 4.82 0.7059 NS

aand b,

the mean.

(Windisch et al., 2008).

The egg mass of layers in T3 was higher
(P<0.05) than that of layers in T2, T4, and con-
trol group. Similarly, Guler et al. (2006) reported
that significant (P<0.05) increase in the highest
egg mass were in 1% and 2% coriander seed ex-
tracts on egg production performance and nutri-
ent retention in laying Japanese Quails. These
results are in contrast with the findings of Ooi et
al. (2018) who reported dietary local medicinal
herbs as feed additives on production perfor-
mance in laying hens level of 1% was effective
to increase egg weight but no significant change
in egg mass. A possible reason for higher egg
mass might be due to positive influence of the
extract on the conversion of digested feed into

eggs.

row means with different superscripts are significantly different *= P<0.05, SL = Significant level, SEM = Standard error of

Yolk Color

A high yolk color score was recorded in T3,
followed by T2, T4, and T1. But yolj color score
of T3 was statistically similar to T2 (Table 3).
Likewise, Kazem (2013) stated that dietary sup-
plementation of 1%-3% medicinal herbs on diets
including 2% medicinal herbs increased egg yolk
color. In addition, Kopsell et al. (2005) explained
that, basil was shown to rank highest among
spices and herbal crops for carotenoids. Similar-
ly, supplementation of coriander seeds into the
feed was able to increase the absorption of beta-
carotene contained in the feed (Habiyah et al.,
2016). So, the changes in color values, i.e., the
increase in yolk color fun (YCF) score from the
experimental treatments in the present study are
consistent with the changes in the content of ca-
rotenoid fractions in the diets (Kljak et al., 2021).

Effect Some Natural Additives on Productive Performance of White Leghorn Layers (S. Tessema et al.) 107



As Hernandez et al. (2014) reported the carote-
noid in such medicinal herbs supported the high
yolk color score since it had the same function as
xanthophyll.

Albumen Weight, Eggshell, Yolk Weight,
Yolk Height, Yolk Index and Yolk Diameter

The result of this study revealed that egg-
shell, albumen, yolk weight, yolk height, yolk
index, and yolk diameter did not show signifi-
cant difference (p>0.05) among the different
treatments (Table 3). Likewise, Habiyah et al.
(2001), reported no significant (P>0.05) differ-
ence in the shell, albumen, and yolk weight by
supplementation of the deferent ratio of corian-
der seed extracts in Lohmann Brown. The cur-
rent study disagrees with the study of Guler et al.
(2006) who reported that significantly (P < 0.05)
increase in the highest yolk and albumen weights
were in 1% and 2% coriander seed extracts on
egg production performance and nutrient reten-
tion in Laying Japanese Quails. .

Egg Yolk and Albumen Chemical Composi-
tion

There were no significant (P>0.05) differ-
ences in egg yolk and albumen chemical compo-
sitions across all the treatments combination ex-
cept for albumen protein content (Table 4).
Higher (P<0.05) albumen protein content was
recorded in T4 than those in T3, T2, and T1. But,

T3, T2, and T1 were statistically similar. The
increase in albumen protein might be the syner-
getic effect of the active compounds in polyherb-
al seed (furanocoumarins, flavonoids, and furo-
quinolines) which have strong, antioxidant, anti-
inflammatory, and anti-helminthic properties
maybe reduce protein oxidation (Brenes and
Roura, 2010). Besides, Rg, C, and B mixtures
might have abundant photolytic enzymes, which
promote protein digestion, deposition, and im-
prove the transportation of metabolic protein in
birds (Wasiyati et al., 2018).

Blood Analysis

The total serum cholesterol concentration
was significantly lower (P < 0.01) in T4 com-
pared with control, T2, and T3. As supplementa-
tion of Rg, C, and B seed extracts increased, se-
rum HDL-cholesterol significantly (P < 0.01)
increased from 47.57 mg/dl in T1 to 55.95 mg/dl
in T4 In the present study, the serum LDL-
cholesterol concentration decreased significantly
(P <0.05) from 101.65 mg/dl in T1 and 96.75
mg/dl in T4 (Table 5). The finding in the present
study was in line with Khubeiz and Shirif (2020)
who observed that coriander as a feed additive to
broiler increased HDL-cholesterol level and de-
creased their LDL-cholesterol level. The de-
crease in cholesterol levels might be due to the
polyherbal oil is an inhibitor of the hepatic 3-
hydroxy-3-methylglutaryl coenzyme A (HMG-

Table 5. Effect of mixtures of ruta graveleon, coriander, and basil seed extracts in drinking water on hematological

and serum biochemistry of White Leghorn layers.

Treatments

Parameters T1 T3 T4 SEM SL
Total cholesterol (mg/dl) 149.52° 148.53° 146.22° 142.24° 1.08 o
HDL-C (mg/dl) 47.57° 49.43" 51.96 55.95° 1.11 o
LDL-C (mg/dl) 101.65 101.08  97.38° 96.75" 1.22 *
TP (g/d) 3.50° 3.50° 3.95° 3.51° 0.04 ok
Albumin(g/dl) 1.93 1.89 2.00 1.98 0.08 NS
Globulin(g/dl) 1.56° 1.56° 1.95° 1.53° 0.07 ok
RBC(10° /) 3.46 3.54 3.56 3.34 0.65 NS
WBC(10® /ul) 7.10° 6.33% 6.12° 5.42° 0.30 *
Hb (g/dl) 10.39° 10.78% 11.33° 10.65 0.18 *
PCV (%) 33.82 34.47 35.23 33.95 0.42 NS

a, b, C,

row means with different superscripts are significantly different,***= P<0.001, **=p<0.01, *= P<0.05, SL = Significant

level, SEM = Standard error of mean, RBC=Red Blood Cells, Hb= Hemoglobin, PCV= Packed Cells Volume, WBC= White
Blood Cells, TP= Total Protein, HDL-C= High Density Lipoprotein cholesterol, LDL-C= Low Density Lipoprotein Cholesterol,

Rg=Ruta graveleon,C=Coriander, B=Basil.
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CoA) reductase activity, which is a key regulato-
ry enzyme in cholesterol synthesis by hepato-
cytes or the fractional reabsorption from the
small intestine (Lee et al., 2004).

Statistically significant difference was not
seen on PCV and total RBC count of the experi-
mental birds among the different treatments.
However, significant differences (P<0.05) were
noted on total WBC count, Hb concentration,
serum total protein and globulin. Likewise, Ze-
weil et al. (2006) noted significantly higher se-
rum total protein and globulin with 1% supple-
mentation of medicinal polyherbal extracts to
laying Japanese quail hens as compared to a
control diet. A higher value serum total protein
and globulin might indicate there is enzyme hy-
drolysis of dietary proteins explained that the
blood pool serves as a major source of amino
acids needed for the synthesis of proteins as in-
dicated by Scott (1970). Significant difference in
blood constituents of hens may be due to associ-
ated with the effects of herbs bioactive com-
pounds on improving the antioxidant status of
the bird (Rababah et al., 2004)

CONCLUSION

From this study, it was concluded that in-
clusion of 4ml of Ruta graveolen, coriander, and
basil seed extracts (mixed medicinal herbs pow-
der) in one liter of drinking water significantly
increased hen-day egg production, yolk color,
feed intake, egg weight, egg mass and HDL-
cholesterol level while, it can significantly de-
crease serum LDL- cholesterol level. Further
research was recommended to assess the identi-
fication of active chemical compounds in the
seeds of Ruta graveolen, coriander, and basil as
well as their effect at higher proportions on the
performance of layers.
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