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ABSTRACT

This experiment was carried out in the poultry field of the Department of Animal Production
at the College of Agriculture - Al-Qasim Green University, to study the effect of adding an aqueous

The paper is extracted from a doctoral thesis of the first researcher

and alcoholic extract of Iragi jasmine leaves (Lonicera Japonica L.) to drinking water in the
productive performance of laying hens, where 147 laying hens were used in this experiment. type
Lohmann Brown, at the age of 50 weeks, and it is in the production stage. The experiment included
seven treatments Each treatment included, three replicates, with 7 chickens in one replicate. The
experiment lasted 12 weeks, and the water and alcoholic extract of Iragi jasmine leaves were added
to the drinking water for three production periods, each 28 days. The first treatment (control
treatment) was without any addition, while the second, third and fourth contained the addition of the
water extract of jasmine leaves at a dose of 10 ml / A liter of drinking water with a concentration of
15%, 30% and 45%, respectively. The fifth, sixth and seventh treatment added the alcoholic extract
of jasmine leaves at a dose of 10 ml / liter of drinking water with a concentration of 15%, 30% and
45%, respectively. The results achieved in this experiment was a significant superiority (P<0.05) in
weekly egg weight, egg mass and cumulative number of eggs in all treatments of water and alcohol
extract compared to the first treatment during the second and third periods and during the total period
of production, as well as the feed conversion coefficient decreased significantly ( P<0.05) during the
first, second and third periods and during the total period of production in the aqueous and alcoholic
extract treatments compared to the first treatment, where it was the best food conversion coefficient
in the treatments with a significant decrease.

INTRODUCTION development, whether in the level of meat or
] ] ] egg production, as the volume of meat

The pou_ltrylndustry is one of the main production increased compared to other
sources on which humans rely by providing animal products, and the volume of increase in
them with protein-rich sources of meat and meat production was higher than eggs (23)
eggs, which demand has increased due to the This development was accompanied by the
increase in human income (18). Where the expansion of the use of multiple additives for
poultry industry in the world witnessed during the purpose of increasing productivity, such as
the past years a remarkable and wide organic acids. enzymes,
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herbs and medicinal plants as food
additives, due to the natural chemicals they
contain of great benefit and importance for
their therapeutic activity and physiological
effect (1) as well as their content of mineral
elements and vitamins. Such as vitamins C
and E, which play a major role in
strengthening the immune system in the body
of birds and reduce oxidative stress (19). One
of these important medicinal plants is the Iraqi
jasmine plant (Lonicera japonica L.) It is one
of the species of aromatic plants, as this plant
is found in East Asia including Japan, Korea,
northeastern China (7¢<12) and other regions of
the world (11) . It is an evergreen plant and
belongs to the olive family, Oleacea. It is
widely used in medical treatments because it
contains a wide range of biological and
pharmacological properties, in addition to its

MATERIALS AND METHODS

Preparation of The Aqueous and Alcoholic
Extract of Iraqgi Jasmine Leaves

The aqueous and alcoholic extract of
the leaves of the jasmine plant was prepared in
the laboratories of the College of Agriculture /
Al-Qasim Green University, where Iraqi
jasmine plants (Lonicera Japonica L.) were
brought from the local markets, and then the
leaves of the jasmine plant were separated
from the stem, then washed with distilled
water, and dried in an oven. Leaves were
ground at a temperature of 30 ° C until drying,
Then the leaves were crushed by an electric
mill to obtain a homogeneous powder, then
sieved by means of a fine sieve (mesh) 0.5
mm, then the powder was kept in sterile and
clean glass containers in the refrigerator until
use.

Aqueous Extract of Iragi Jasmine Leaves

The aqueous extract of jasmine leaves
was prepared according to the method of
Shtayeh and Abu-Ghdeib (22), where 100 gm
of jasmine leaves powder was weighed and
placed in a glass flask with a capacity of 1 liter
and 500 ml of distilled water was added to it,
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compounds possessing biological activity as
antioxidants, anti-inflammatory (9), blood
lipid-lowering, antibacterial and antiviral. ,
antipyretic and antitoxin (21) . The jasmine
plant also contains a quantity of essential oil
and is called jasmine oil (jasmine perfume), as
the compounds responsible for the fragrance
include benzyl acetate, benzyl alcohol, benzyl
acetate, and linalool (3). Essential oils, organic
acids, flavonoids, saponins, and inorganic
elements are considered. The main chemical
compounds of the Iragi jasmine plant,
including the important chlorogenic acid,
which is considered a biologically active
organic  compound that has  good
pharmacological effects, as it is found in high
concentration in the leaves of the plant (15).

then the mixture was left for 24 hours in a
rocking incubator at a temperature Then the
mixture was filtered using a gauze cloth and
then centrifuged at a speed of 3000 rpm for 10
minutes.

Alcoholic Extract of Iragi Jasmine Leaves

The alcoholic extract of jasmine leaves
was prepared according to (10), where 100 g
of the powder was soaked in 1 liter of ethyl
alcohol at a laboratory temperature of 26 °C
for 48 hours, then the extract was filtered by
Whatmann paper No.42 filter paper, then
After that, the extract was concentrated by a
Rotary evaporator in the presence of a water
bath at a temperature of 40 ° C, then the
extract was dried at the laboratory
temperature, and after drying, it was collected
in glass bottles and placed in the refrigerator
until use.

Flock Management

In this experiment, 147 laying hens of
the brown Lohmann type were used, at the age
of 50 weeks, with an average weight of 1550
grams, while they were in the production
stage. They were equipped after being
vaccinated with full vaccinations, and the
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birds were fed with nutritional treatments
(rations) and after two weeks of rearing as a
preparatory period and adaptation in the hall
before the start of the experiment, as they were
not collected . Chickens at the age of 52 weeks
were distributed to the treatments, as they
were reared in a hall with dimensions of 45 m
in length, 10 m in width, 3 m in height,
divided by barriers of metal wire in the form
of pens, the dimensions of each pen were 1.5 x
2 m included. The experiment included seven
treatments , Each treatment included three
replicates of 7 chickens in one replicate. The
hall was equipped with all its requirements
during the rearing period, and the flock was
fed the ration shown in Table 1. The amount
of feed ingested by the chicken was calculated
according to what is found in the Rearing
Manual of Lohmann Brown. The experiment
lasted 12 weeks. The water and alcoholic
extract of Iragi jasmine leaves were added to
the drinking water for three production
periods, each period of 28 days. The

Percentage of egg production

Cumulative number =

treatments were as follows: The first treatment
(control) without any addition to drinking
water. As for the second, third and fourth
treatment, the addition was at the rate of 10 ml
of aqueous extract / liter of drinking water,
with a concentration of 15, 30 and 45% for the
treatments, respectively. As for the fifth, sixth
and seventh treatments, the addition was at a
rate of 10 ml of alcoholic extract / liter of
drinking water with a concentration of 15, 30
and 45% for the treatments, respectively.

STUDIED TRAITS

Cumulative Number of Eggs The
cumulative number of eggs was calculated for
each period of the experiment (28 days for one
period) and for three periods by applying the
following equation as stated by North (17).

on the basis of (H.D)

X number of days

of eggs (egg/bird) 100

The Weight of The Egg : The eggs of the
replicates of each treatment were weighed
weekly and individually by means of a
sensitive scale of three decimal places, and the
average egg weight (g) for each replicate in
the treatment was extracted weekly during the
experiment period.

Egg Mass (g/bird/day) : The egg mass of
each replicate was calculated daily, then
monthly, as well as according to the average
egg mass for the months of the study, then the
cumulative egg mass was calculated during
the 84-day trial period according to the
following equation according to Rose (13).

Egg production H.D x average egg weight (gm)

Egg mass (gm egg/duration) =

314

100
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Food Conversion Factor The feed
conversion factor was calculated on the basis
of the amount of diet (gm) needed to produce

Average daily feed consumption (g / bird / day)

Food Conversion Factor =

(gm of feed / gm of egg)  average mass of eggs produced (gm of eggs / bird / day)

Statistical Analysis

multiple

The statistical analysis was carried out
by adopting the ready-made statistics program
(20) and comparing the significant differences

Yij=p+Ti+eij

one gram of eggs, according to Al-Fayyad and
Naji (2) according to the following equation:

between the means according to Duncan's
limit test (8) according to the
following mathematical model:

Table 1 The ration used in the first experiment with its proportions and chemical composition

components Usage rate
yellow corn 36.5
wheat 12
barley 13.9
Soybean meal (protein 44%) 25
Premix” 2.5
limestone 8.3
Vegetable oil 1.8
total 100
chemical composition **

Represented energy (kilo calories / kilogram of feed) | 2756.19
Crude protein % 17.13
Crude fiber % 4
Calcium % 3.21
%available phosphorus 0.31
methionine + cysteine % 0.73
Lysine % 0.90

* Maxcare premix of Belgian origin, each 1 kg contains: crude protein 7.9%, lysine 2.4%,
methionine 7.7%, methionine + cysteine 7.7%, calcium 23.1%, phosphorus 3.3%, sodium 5.5%,
represented energy 2903 Kcal / Kg, vitamin A 400,000 1U, Vitamin 3D 300,000 IU, Vitamin
Hy.D 20,000 IU, Vitamin E 800 IU, Vitamin K 80 ppm, Vitamin B1 40 ppm, Vitamin B2 160
ppm, Calcium Pantothenate 320 ppm, Niacin 600 ppm, Biotin 1600 ppb, vitamin B12 1000 ppb,
folic acid 40 ppm, vitamin B6 160 ppm, iron 2800 ppm, copper 600 ppm, zinc 2400 ppm,
magnesium 4000 ppm, iodine 80 ppm, selenium 8 ppm

** Chemical analysis calculated according to NRC (1994).
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RESULTS AND DISCUSSION

As for the cumulative number of eggs,
as shown in Table 2 , there was a significant
difference (P<0.05) in favor of the third and
seventh treatments, which recorded the highest
cumulative number of eggs compared to the
first treatment (control), which recorded the
lowest number of cumulative eggs, amounting
to 21.63 (egg / chicken 28 / day). Which did
not differ significantly from the ether
treatments . As for the second productive
periods (56-59) and the third (60-63) weeks,
the fourth and seventh treatments recorded the
highest cumulative number of eggs with a
significant difference (P<0.05) from the first
(control) and fifth treatments, and the third

and sixth treatments also excelled significantly
(P<0.05). The first treatment (control), which
recorded the least cumulative number of eggs,
was 22.91 and 22.25 (eggs/chicken 28/day),
respectively. As for the total productive period
(52-63) weeks for the number of cumulative
eggs, there was a significant superiority
(P<0.05) in favor of all treatments of the water
and alcoholic extract of Iragi jasmine leaves,
which achieved an increase in the number of
cumulative eggs compared to the first
treatment (control), while it recorded The
seventh treatment had the highest cumulative
number of eggs, which reached 24.13 (egg /
chicken 28 / day), with a significant difference
(P<0.05) for the first, second and fifth
treatments.

Table 2 Effect of adding the aqueous and alcoholic extract of Iragi jasmine leaves (Lonicera Japonica
L.) to drinking water in the number of cumulative eggs of laying hens for the period (63-52) weeks

(standard error + arithmetical mean)

Treatments gérztz period ggt_:sogd period él':?lgg period gg’iagl) 2period
First treatment 1.80£21.63 b 0.60+2291c 0.41+22.25¢ 0.32+£22.26 c
Second treatment 0.60 £23.15 ab 0.67 £23.82 abc 0.13+£22.80 bc 0.20£23.25b
Third treatment 0.52+24.04 a 0.24 £23.99 ab 0.18 £23.20 ab 0.25 £23.74 ab
Forth treatment 1.77 £23.60 ab 0.25+24.53 a 0.06 £23.58 a 0.37 £2391 ab
Fifth treatment 0.82 £23.64 ab 0.21 £23.34 bc 0.16 £22.87 bc 0.17£23.28b
Sixth treatment 0.55 +23.62 ab 0.54 +24.07 ab 0.27 +23.30 ab 0.34 +23.66 ab
Seventh treatment 0.41+24.19a 0.15+24.37 a 0.21+23.83a 0.18+24.13a
Significant level * * * *

The first treatment (control) drinking water without any addition, the second, third and fourth

treatment adding the aqueous extract of jasmine leaves at a dose of 10 ml / liter of drinking water
with a concentration of 15%, 30% and 45%, respectively. The fifth, sixth and seventh treatment
added the alcoholic extract of jasmine leaves at a dose of 10 ml / liter of drinking water with a
concentration of 15%, 30% and 45%, respectively.
« * Means there is a significant difference at the level of significance (P<0.05).

Table 3 shows the effect of adding the
aqueous and alcoholic extract of the leaves of
Iragi jasmine (Lonicera Japonica L.) to
drinking water on the weekly egg weight (g)
of laying hens for a period of (63-52) weeks,
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where the first productive period (52-55)
weeks showed no Significant differences
between all treatments of the experiment. In
the second production period (56-59) weeks,
the fifth, sixth and seventh treatments recorded
the highest weight of eggs with a significant
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difference (P<0.05) compared to the first
treatment (control), which recorded the lowest
weight of eggs and without a significant
difference from the ether treatments. As for
the third productive period (60-63) and the
total period (52-63) One week, it was
observed that the fourth, fifth, sixth and
seventh treatments were significantly superior
(P<0.05) in egg weight compared to the first
treatment (control), which recorded the lowest
weight of eggs during the above two periods.
As for the second and third treatments, no
significant differences were recorded between
them and the ether of the treatments. The
reason for the increase in egg weight in the

addition treatments may be attributed to the
presence of phenolic compounds in jasmine
extracts that work to hold metal ions necessary
for the formation of free radicals, which
increases the activity of antioxidant enzymes ,
Whereas this oxidative stress leads to the
physiological function that includes growth
and reproduction (14), which leads to a
decrease in the secretion of F.S.H and L.H
hormones (5), it is possible that these extracts
have improved the increase in The secretion of
the hormone thyroxin T4, which stimulated an
increase in the secretion of growth hormone,
and then improved food consumption and thus
increased the weight of the eggs produced (4).

Table 3 Effect of adding the aqueous and alcoholic extract of Iragi jasmine leaves (Lonicera Japonica
L.) to drinking water in the weekly egg weight (g) of laying hens for a period of (63-52) weeks

(standard error + arithmetical mean)

Treatments First period Second period | Third period Total period
55-52 59-56 63-60 63 - 52

First treatment 0.6 9+ 63. 54 0.65+64.33 b 0.62+ 64. 28b 0.25+64.0 5b
Second treatment 0. 75+ 64.31 0.58+66.00ab | 0.57 £ 66. 12ab | 0.46x 65. 47ab
Third treatment 1.33 £63.46 0.45+£66.10ab | 0.54+66.09ab | 0.37+65. 21ab
Forth treatment 0.8 9+ 64.23 0.81+£66.41ab | 0.49+67. 17a 0. 32+ 65. 93a
Fifth treatment 0.93+63. 28 0.6 8+ 67.52a | 0.63+66.46a 0.41£ 65. 75a
Sixth treatment 0.71+£63.72 0.56* 66. 84a 0.46% 67.63 a 0.29£ 66.06 a
Seventh treatment 0. 84+ 63.91 0.63 £67.31a |0.33+x67.62a |0.52+66.28a
Significant level N.S * * *

* The first treatment (control) drinking water without any addition, the second, third and fourth
treatment adding the aqueous extract of jasmine leaves at a dose of 10 ml / liter of drinking
water with a concentration of 15%, 30% and 45%, respectively. The fifth, sixth and seventh
treatment added the alcoholic extract of jasmine leaves at a dose of 10 ml / liter of drinking
water with a concentration of 15%, 30% and 45%, respectively.

 * Means there is a significant difference at the level of significance (P<0.05).

* N.S means that there are no significant differences between the treatments.

As for the egg mass of laying hens, it
is clear from Table 4 that there were no
significant differences between all treatments
during the first production period. As for the
second productive period (56-59) weeks, there
was a significant improvement (P<0.05) in the
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rate of egg mass in the treatments of adding
water and alcohol extract of lragi jasmine
leaves, compared to the first treatment
(control), which recorded the lowest rate of
egg mass and reached 52.64 (gm). /bird/day).
As for the third productive period (60-63) and
the total period (52-63) weeks, the addition
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treatments continued to outperform with a
significant difference (P<0.05) over the first
treatment (control), which recorded the lowest
rate of egg mass, which reached 51.15 and

51.01 (g / bird / day) respectively, while the
seventh treatment recorded the highest rate of
egg mass, which was 57.60 and 57.07 (gm /
bird / day).

Table 4 Effect of adding the aqueous and alcoholic extract of Iragi jasmine leaves (Lonicera

Japonica L.) to drinking water in the egg mass of laying hens for a period of

(standard error + arithmetical mean)

(63-52) weeks

Treatments First period Second period Third period | Total period
55-52 59-56 63-60 63 - 52

First treatment 4.74 +49.23 0.29 £52.64 c 0.39+51.15d |0.41+51.01c
Second treatment 2.97 £53.20 1.36 +56.17 b 0.24 £53.75¢c | 0.30+54.37Db
Third treatment 3.83 £54.69 0.60 +56.55 ab 0.56 +54.69 bc | 0.18 £55.30 ab
Forth treatment 2.65 £54.17 0.93+58.13ab | 0.29 +56.21 ab | 0.45 +56.16 ab
Fifth treatment 2.72 £53.80 0.26 £56.14 b 0.70 £54.46 bc | 0.51 £54.80 b
Sixth treatment 1.42 £53.67 0.49 £57.31 ab 0.61 +56.04 ab | 0.79 +55.67 ab
Seventh treatment | 3.91 £55.03 0.41 +58.61 a 0.58 +57.60a | 0.45+57.07 a
Significant level N.S * * *

The first treatment (control) drinking water without any addition, the second, third and fourth
treatment adding the aqueous extract of jasmine leaves at a dose of 10 ml / liter of drinking water
with a concentration of 15%, 30% and 45%, respectively. The fifth, sixth and seventh treatment
added the alcoholic extract of jasmine leaves at a dose of 10 ml / liter of drinking water with a

concentration of 15%, 30% and 45%, respectively.

« * Means there is a significant difference at the level of significance (P<0.05).

* N.S means that there are no significant differences between the treatments.

As for the characteristic of the food
conversion factor for laying hens in Table 5,
the seventh treatment recorded the best food
conversion factor and amounted to 2.090 (gm
of feed / gm of eggs), with a significant
difference (P < 0.05) over the first treatment
(control), which recorded a food conversion
factor of 2.346. (gm of feed / gm of eggs),
while there were no significant differences
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between the second, third, fourth, fifth and
sixth treatments between them and the first
treatment on the one hand , and the seventh
treatment on the other hand, and this was
during the first productive period (52-55)
weeks, as for the second production periods
(56) (-59), and the third (60-63) and the total
period (52-63) weeks were significantly
superior ((P< 0.05) to the treatments of
addition to the aqueous and alcoholic extract
of Iragi jasmine leaves, as it recorded the best
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food conversion factor compared to the first
treatment (control). Which recorded a feed
conversion factor of 2.176, 2.246 and 2.256
(gm of feed / gm of eggs), respectively. This
improvement in the food conversion factor in
the addition treatments may be due to the
effect of effective compounds, especially
phenols, terpenes, toluenes and hydrocarbons

present in jasmine extracts, which work to
reduce the multiplication of harmful bacteria
in the intestine and thus improve the function
and work of the intestine, which results in
increased utilization of components and
nutrients. (6), which led to an improvement in
the feed conversion factor in the addition
treatments of Iragi jasmine extracts.

Table 5 Effect of adding the aqueous and alcoholic extract of Iraqi jasmine leaves (Lonicera Japonica
L.) to drinking water in the feed conversion factor of laying hens for a period of (63-52) weeks

(standard error + arithmetical mean)

Treatments First period Second period | Third period Total period
55-52 59-56 63-60 63 - 52
First treatment 0.230+2.346a | 0.020+2.176a | 0.056+2.246a | 0.041+2.256 a
Second treatment | 0.066+2.156 ab | 0.060+2.046 b | 0.031£2.136b | 0.025+2.113 b
Third treatment 0.098+2.100 ab | 0.037+2.026 b | 0.040£2.096 bc | 0.012+2.074 bc
Forth treatment 0.113£2.120 ab | 0.036+1.976 b | 0.017£2.040 cd | 0.042+2.045 bc
Fifth treatment 0.116£2.136 ab | 0.015+2.043 b | 0.042+£2.106 bc | 0.031£2.095 bc
Sixth treatment 0.098+2.140 ab | 0.021+2.000 b | 0.035+£2.046 cd | 0.034+2.062 bc
Seventh treatment | 0.036+2.090 b | 0.025+1.956b | 0.032£1.993d | 0.037+2.013 ¢
Significant level * * * *

The first treatment (control) drinking water without any addition, the second, third and fourth
treatment adding the aqueous extract of jasmine leaves at a dose of 10 ml / liter of drinking water
with a concentration of 15%, 30% and 45%, respectively. The fifth, sixth and seventh treatment
added the alcoholic extract of jasmine leaves at a dose of 10 ml / liter of drinking water with a

concentration of 15%, 30% and 45%, respectively.

* * Means there is a significant difference at the level of significance (P<0.05).

319

ISSN 2072-3857




Euphrates Journal of Agricultural Science-15 (2): 312-321 , (2023)

Thowban et al.

REFERENCES

1.Al-Jarallah, Kefah Kamel Hamza, 2001. The
effect of planting dates and
nitrogen fertilization on the yield
and quantity of active substance of
anise  pimpinella anisum L.
Master's thesis, Department of
Field Crop Sciences, College of
Agriculture. Baghdad University .
2.Al-Fayyad, Hamdi Abdel-Aziz and Saad
Abdel-Hussein Naji, 1989. Poultry
products technology. First edition,
Directorate of Higher Education
Press, Baghdad, Iraq.
3.Alloush, Bushra Muhammad Jaber and
Salman, Zainab Omran, 2016.
Extraction of volatile oil from the
Iragi plant Jasminum sambac L.
and studying its effect as an
antioxidant. Baghdad Journal of
Science. 13(4): 631-638.
4.Ahmad , R., Y-H Yu, F. S-H Hsiao , C-H
Su , H-C Liu, I. Tobin ,G.
Zhang, and Y-H Cheng , 2022 .
Influence of Heat Stress on
Poultry Growth performance,
Intestinal Inflammation, and
Immune Function and Potential
Mitigation by Probiotics
Animals , 12, 2297.
Obidi, and P. Rekwot , 2011 .
Effects of heat stress on the
well-being,  fertility, and
hatchability of chickens in the
northern Guinea savannah zone
of Nigeria : A review. Int. Sch.
Res. Not., 2011, 838606.
6.Biljana , D-V, T. Bakov, D. Sukovic and J.

5.Ayo, J., J.

Damjanovic : 2011.
Antimicrobial Effect of
Essential Oil Isolated from
Eucalyptus globulus  Labill.

from Montenegro , Czech J.
Food Sci., 29(3): 277-284.

of National Pharmacopoeia
(CONP), 2005 . Pharmacopoeia
of People’s Republic of China .

7.Committee

320

Press of Chemical
Beijing .

, D.B., 1955 . Multiple range and

multiple Ftes . Biometrics ,

11,1-42 .

P-C Hsiao , T-C Kuo , S-T

Chiang , S-L Chen, S-J Chiou,

X-H Ling , M-T Liang , W-Y

Cheng , J-Y Houng , 2016.

Antioxidant and anti-

inflammatory  activities  of

Lonicera japonica Thunb. var.

sempervillosa Hayata flower

bud extracts prepared by water,

ethanol and supercritical fluid

extraction techniques.

Industrial Crops and Products ,

89, 543-549.

10.Farhat , AK. , H. Igbal , F. Shahid , A.
Majed , A. Muhammad and
IU. Rehman , 2011
Phytochemical screening of
some  Pakistani  medicinal
plants. Middle-East J. Sci. Res.,
8(3):575-578 .

11.Passalacqua , N.G. , P.M. Guarrera and
D.G. Fine , 2007. Contribution
to the knowledge of the folk
plant medicine in Calabria
region (Southern Italy).
Fitoterapia, 78, 52-68.

12.Rahman , A. and S.C. Kang , 2009 . In
vitro control of food-borne and
food spoilage bacteria by
essential oil and ethanol
extracts of Lonicera japonica
Thunb. Food Chemistry , 116,
670-675.

13.Rose , S.P. , 1997. Principle of Poultry

Science. CAB international U.K.

14.Miller , JK. and E. Brezinska-
Slebodzinska , 1993 . Oxidative
stress , antioxidants and animal
function. J. Dairy Sci.,
76,28122823.

15.Mustak , H.K.E., D.O. Torun , G. Yucel ,
M. Akan and K.S. Diker , 2015
. Effect of Lonicera japonica

Industry,

8.Duncan

9.Hsu , H-F,

ISSN 2072-3857




Euphrates Journal of Agricultural Science-15 (2): 312-321 , (2023)

Thowban et al.

extract on Mycoplasma
gallisepticum  in  naturally
infected broiler flocks . British
Poultry Science , 56( 3): 299—
303.

16.NRC , 1994 . Natonal research council.
Nutrient  Requirements  of
poultry , 9 th revised edition ,
Academy press, Washington .
DC.

17.North , O. M., 1984 . Commercial Chickin
Production Manual. 3" ed. AVI
publishing Com. Lnc.
Westport, Connecticut.

18.0ECD/FAOQO , 2019 . Agricultural Outlook .
OECD Publishing, Paris/Food
Organization of the United
Nations, Rome .

19.Sahin , k. , N. Sahin , M. Onderci , M. F
Gursu and M. lIssi , 2003.
Vitamin C and E can alleviate
negative effects of heat stress in
Japanese quails. Journal Food ,
Agriculture & Environment,
1(2): 244-249.

20.SAS. 2012 . Statistical Analysis System,
User's  Guide.  Statistical.
1Versio 9.1th ed. SAS. Inst.
Inc. Cary. N.C. USA.

21.Shang , X., H. Pan, M. Li, X. Miao and
H. Ding , 2011. Lonicera

japonica Thunb.
ethnopharmacology,
phytochemistry and

pharmacology of an important
traditional Chinese medicine. J.
Ethnopharmacol. 138, 1-21.
22.Shtayeh , M.S.A. and S.I. Abu- Ghdeib |,
1999 . Antifungal activity of

plant extract against
dermatophytes. J. Mycoses.,
42: 665-672.

23.Windhorst , HW. , 2006 . feed
supplements in A Review. J. of
Animal Physiology and Animal
Change in poultry production
and trade worldwide . J.

321

Workl's Poultry Sci., 62, 585-

602.

ISSN 2072-3857




