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ABSTRACT
This research aimed to enforce the
effect of sage powder leaves on growth
performance, carcass traits and blood
parameters on New Zealand White
(NZW) male rabbits. A total of 45 male
rabbits at five weeks old, with initial
body weights rang from (703.72g +
0.729) used from 5 to 13 weeks of age
was randomly divided into three
groups(15 rabbits in each group) with
3 replicates (5 rabbits in each).The
first group was fed basal diet as a
control group  without any
supplementations, The second and
third groups , which were fed the basel
diet with 0.25% and 0.5% Sage
powder (SP) /kg diet , respectively
during the whole experiment period
from 5 to 13 weeks of age.

The obtained results showed that
the means of body weight at 9 and 13
weeks of age as well as total and daily

body weight gain were significantly
heavier (P<0.05) during the period
from (5-9 weeks of age) in the group,
which was provided with 0.5 % sage
powder than the second and control
groups. The pre-slaughter weight ,liver
and kidneys percentages significantly
increased (P<0.05), Also, Total
protein, Albumin , Glucose and T3
significantly increased in the group
supplemented with 0.5% sage powder /
kg diet as compared with the second
and control groups.

Conclusively, It can be summarized
that the additive of Sage powder with
0.5% / kg diet is the best level for
improve body weight and other growth
performance of New Zealand White
male rabbits.
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INTRODUCTION

The breeding rabbits to get the met can be a correct way to solve the
problem of deficiency of meat in the world, and this production of meat
become the third-largest business after beef and chicken meats, this can be
attributed to meat rabbit components such as high protein, depressed fat and
calories (Trocino et al., 2019). Recently , the modern consumer interests of is to
eat feed more healthy and this can be found in rabbit meat which had more
advantage which is suitable for babies, gravid women and common which
injured with blood squeeze, this may be due to the major , minor and trace
elements especially iron concentration which present in the rabbit meat.
Also, It contain vitamins, such as group vitamin B compound and six fatty
acids according to (Todorova and Ignatova ( 2024).

Use of normal plants such as extracts herbs and oils are more effective
for good properties for meat of rabbits (Grigorova et al., 2017). The Salvia
Officinalis L is one of the substantial medicinal flora, this can be attributed to
anti-infection properties because it contains Thujone compound and the
importance of this compound has appeared in the medical handling of
respiratory system infection (Zhang et al., 2005). These plant additives
prevent several illnesses and give validity this due to the sage extract
advantage such as antioxidant and antimicrobial effect (Szaboova et al., 2008).

The extract of sage plant leaves improved productive performance traits
as well as blood constituents in rabbits (El-Bolkiny et al., 2022). The additive
of powder of sage leaves in diet can help to know all zoo- technical indicators
in rabbits according to Rotolo et al., (2013).

Al-Sherify and Al-Alwany (2016) reported that the hematological,
biochemical as well as immunological parameters were improved in broilers
which supplemented with sage powder.

Therefore, the main objective of this study is to investigate the effect
of the supplementation of sage powder(SP) in the diet on the productive
performance, blood parameters and slaughter traits of New Zealand White
males rabbits.

MATERIALS AND METHODS

This experiment was implemented at aspecial farm, located in Manflout Town,
Assiut Government, Egypt, during the period from (October to December
2024). This experiment was carried out in accordance with the ethical
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guidelines of the research ethics committee of Faculty of Agriculture, Assuit
University according to reference no (03-2025-0018).

Experimental design and rabbits treatments

A total of 45 (NZW) male rabbits at five weeks old, with average initial
body weight of (703.729 = 0.729) used from (5-13weeks of age) was
randomly divided into three groups contain (15 rabbits in each group) with 3
replicates (5rabbits in each). The first group served as a control group without
any supplementations, The second and third groups, which were fed diet with
0.25% and 0.5% Sage powder (SP)/ kg diet, respectively during the
experiment period from (5 to 13 weeks) of age. Rabbits were placed in
galvanized wire cages with sizes (50 Length x 50 Widthx 40Height, cm)
under the same administrative conditions and exposed daily to (13Light : 11
Dark ). Diet in Pelleted form and water were offered ad libitum throughout
the experimental . Diets were formulated as shown in Table (1) according to
NRC (1977). The rabbits were kept in a controlled environment with
temperatures ranging from (20 to 28°C) and humidity between (60 and 65%)
and hygienic conditions.

Saliva powder preparation

Salvia officinalis L leaves were purchased from local company (Al
Rahama Company) in Egypt and prepared to make powder throughout
drainage in a dark room with suitable ventilation under humidity 40% and
temperature of 28 °C for five days, and then were grinding through a 1mm
screen this method and analysis for this powder, The analysis of sage powder
was presented in Table (2) according to Farhadi et al.(2020).

Measurements and Observations
Productive traits
Live Body weight
The rabbits were weighed at three ages (5, 9 and 13 weeks of age) with
digital balance at + 0.1 g precision.

Body weight gain
Daily and total body weight gain was calculated according to this following
equation:
Daily body weight gain = (Bw,-Bws/ periods in days.
Where: Bwsis the weight at the beginning of the period. Bws is the weight of
the same period.
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Table (1): Ingredients and chemical composition of the basal diets fed to New
Zealand White male rabbits (5-13 weeks of age).

Ingredients (%) Determined analysis** %
Berseem hay 40.0 Dry matter (DM) 89.67
Yellow corn 10.0 Crude protein (CP) 17.18
Barley 13.0 Crude fiber (CF) 13.05
Wheat bran 15.0 Ether extract (EE) 3.41
Soybean meal 17.5 Nitrogen free extract (NFE) 56.03
Molasses 3.0 Ash 10.33
Di-calcium phosphate 0.8 Calculated analysis***
Sodium chloride 0.3 Digestible energy (DE)3 | 2519
Kcal/Kg***
Vit+ Min Premix1 0.3 Calcium, % 0.83
DL-Methionine 0.1 Available phosphorus, % 0.31
Methionine, % 0.36
Total 100 Total sulphur amino acid, % 0.68
Lysine, % 0.98

Vit.+Min. mixture provides per kilogram contains: Vit A 6000 IU; Vit D3 4501U; Vit E
40 mg; Vit K3 1 mg; Vit B1 1 mg; Vit B2 3 mg; Vit B3 180 mg; Vit B6 39 mg; Vit B12
2.5 mg; Pantothenic acid 10 mg; biotin 10 mg; folic acid 2.5 mg; cho-line chloride 1200
mg; Manganese 15 mg; Zinc 35 mg; Iron 38 mg; Copper 5 mg¢Selenium 0.1 mg; lodine
0.2 mg; Selenium 0.05 mg.
**Analyzed values according to AOAC (1995)
***Calculated values according to NRC (1977).
****DE calculated according to Cheeke(1987).as follows:

DE=4.36-0.0491*NDF%, NDF%=28.92+0.657*CF%.

Table (2): Composition of sage powder (Salvia officials L) according to
Farhadi et al.(2020).

Items Ingredients (%)
Crude protein 1.50
Ash 29.34
Crude fiber 6.66
Crude fat 1.04
Phenol 0.239
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Feed consumption and Feed conversation ratio
Daily and total feed consumption were calculated every week and from
this date the daily feed conversation ratio were calculated.

Carcass Traits

At end of experiment (13 weeks of age), 18 male rabbits for all groups
were chosen without prejudice for slaughter. Rabbits were faster for 12 hours
before slaughtering, and then there weighed individually as pre slaughter
weight, rabbits were slaughter by cutting jugular vein. After completing
bleeding, rabbits were weighed, skinned and eviscerated, carcass, liver,
kidneys, heart and spleen were weight and determined as a percentage of pre-
slaughter live body weight.

Blood samples

At 13 weeks of age (end of experiment ), 18 blood samples(3 groups x 3
replicates x 2 rabbits) collected into heparinized and non-heparinized tubes for
hematological study and biochemical determinations ,then centrifuged at
(3*10° Rpm / 15 min).

Hematological parameters
The heparinized tubes which contain plasma were used to determine the
hematological parameters as follow as:-

1. Red blood cells (RBCs) was determined by using the hemocytometer by
putting 0.5 micron of blood in each test tube plus 1.5 ml salt solution. Then
examined by putting 0.5 micron of the mixed solution and transferring into
the hemocytometer slide to account the 5 squares of the slid and calculate the
red blood cells according the method of West and Haines (2002).

2. Blood smears used to determine WBCs with the wedge method to produce
blood film by placing a drop of blood, while Leishemen stain which contain
proportions of methylene blue and eosion was used to pigmenting the slid
after stabilizing this slide at 45° to the (horizontal) 1" slide and then stained
to account eosinophil, heterophil, basophile, lymphocyte and monocyte
according to Lynch et al.(1969).

3. The hemoglobin concentration (g/100 mL) was determined according to
Drew et al.(2004).

Blood biochemical parameters

The serum, which produced from non-heparinized tubes was used to
determine the blood biochemical components. Determination of total protein
and albumin values content according Gomal et al. (1949) and Doumas et al.,
(1971), respectively with reagent kits purchased from biodiagonstic chemical
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company, Egypt. Globulin values were determined through this equations
follow (Total protein - Albumin values). T3 and T4 levels were determined by
Radioimmunoassay (RIA) Kkits (Tianjin Jiuding Company, China) and
expressed in mg/dL.

Statistical analysis

The data were subjected to a one-way analysis of variance according to
Snedecor and Cochran (1982) with the beak trimming effect, employing the
Generalized Linear Model (GLM) procedure outlined in the SAS User's Guide
(SAS, 2004 ). To exclude the effect of pre-slaughter weight on carcass
parameters, an analysis of covariance (ANCOVA) was applied to the data of
hot carcass and organ weights. Covariance analysis was conducted for carcass
traits data to account for variations in pre-slaughter weight among the study
groups.

Significant differences between treatments were determined by using
Duncan’s new multiple ranges test (Duncan, 1955).

RESULTS AND DISCUSSION

Body weight and body weight gain

Date presented in Tables (3 and 4) showed the Effect of sage powder
on body weight, total and daily body weight gain on New Zealand White
male rabbits from 5 to 13 weeks of age. The findings demonstrated that the
body weight at 9 and 13 weeks of age as well as total and daily body weight
gain were significantly (P<0.05) heavier through duration from (5-9 wks. of
age) in the treatment which supplemented with 0.5% sage powder (SP) as
compared with the supplemented with 0.25% and control groups, This
increase due to the antimicrobial effect of sage powder plant which improve
the digestion on the digestive system of rabbit. Also, the Sp additive to diet
had a good impact in rabbits through raising the feed exhaustion and weight
gain according to Zaboova et al.(2008).

This is harmony with Khalifa et al., (2024) showed that the NZW male
rabbits supplemented with 0.5mg extract sage plant/ kg diet significantly
increased body weight and body weight gain as compared with the control
group. However, the rabbits which supplemented with 200mg sage extract /kg
diet were significantly heavier BW and DBWG as compared with control
group as reported with (EI-Bolkiny et al., 2022).



IMPACT OF UTILIZATION SAGE POWDER LEAVES ON RABBITSDIETS 117

Table (3).Effect of sage powder on body weight on New Zealand White
male rabbits from 5 to 13 weeks of age.

Age Experimental groups
SEM | -
Control Sage powder | Sage powder value
Weeks (0.25%) (0.5%)
IBW(g), 5Wks 704.83 703.00 703.34 0.89 |0.393
Body weight at 9Wks 1060.11° 1121.22° 1223.11° 16.93| 0.006
Body weight at 13Wks | 1732.56° 1835.56° 1945.56° 7.70 |0.001

ADaIC N feans with different superscripts in the same row are significantly different (P<0.05),
SEM= standard error of the mean, IBW: Initial body weight.

Feed consumption and feed conversation ratio

Table (5) displayed the Effect of sage powder on total , daily feed
consumption and feed conversion ratio on New Zealand White male rabbits
from 5 to 13weeks of age. There were no significant differences between
all treatments in in TFC, DFC and FCR, but the daily and total feed
consumption improve in treated group supplemented with 0.5% sage
powder /kg diet but whit out significant effect as compared with the 2™ and
1™ groups. This can be due to the sage plant advantages in improvement
growth performance through feed utilization and increase the metabolic
system by increasing enzymatic digestion, and liver function (Farhadi et al.,
2020). These results agreement with El-Bolkiny et al.(2022) who showed
no significant difference between the rabbits which supplemented with
200mg Salvia Officinal /kg diet and other groups. But, feed consumption for
NZW male rabbits supplemented with 0.5mg extract of sage plant / kg diet
significantly raised as compared with the other group (Khalifa et al., 2024).

The feed consumption in both groups of laying hens which
supplemented with 0.1% and 0.2% Salvia Officinals extract / kg diet were
higher as compared to the control group according to Al Hadi and Al Fadel
(2024).

In this study, the feed conversion ratios during the periods(5-9) and (9-13)
improved in the group which was supplemented with 0.5% sage powder as
compared with second group and control group without significant effect. These
results can be explained with the antimicrobial effect of salvia, which improve
the digestion rate and improve the feed conversion ratio (Khalifa et al., 2024).
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Table (4). Effect of sage powder on total and daily body weight gain on
White male rabbits from 5to 13 weeks of age.

A Experimental groups
: ges
Traits Sage powder | Sage powder | SEM P-Value
Week
(Weeks) Control (0.25%) (0.5%)
Daily 59 12.75° 14.93° 18.56° 0.60 | 0.005
weight
gain (g) 9-13 24.02 25.15 25.80 0.70 0.272
Total 59 349.11° 418.22° 519.78° | 16.83 | 0.005
weight
gain(g) 9-13 672.44 714.33 722.44 19.78 0.271

ADaTC Means with different superscripts in the same row are significantly different (P<0.05),
SEM= Standard error of the mean.

Table (5). Effect of sage powder on total, daily feed consumption and feed
conversion ratio on New Zealand White male rabbits from 5
to13 weeks of age.

A Experimental groups
. ges
Traits Sage powder | Sage powder | SEM | P-Value
Weeks
( ) Control (0.25%) (0.5%)
Daily feed 5-9 47.22 55.55 55.95 3.25 | 0.839
consumption 0217
() 9-13 97.14 95.63 97.22 2.08 .
Total feed 5-9 1322.22 1555.56 1566.67 91.17 | 0.217
consumption (g) 9-13 2720.22 2677.78 2722.22 58.45 | 0.839
Feed conversion 5-9 3.81 3.75 3.02 0.20 | 0.0907
ratio
0.15 0.367
(g feed/ g gain 9-13 4.06 3.76 3.77

These results are dis agreed with Al Hadi and Al Fadel (2024) showed
that the FCR improved significantly (P<0.05) with addition (0.1 and 0.2%) of
Sage plant extract in laying hens diets as compared to the other group.
However, the better feed conversion ration found in the group which
supplemented with 0.5mg sage plant extract / kg diet as compared with control
group Khalifa et al.(2024) . Laying hens supplemented sage plant had a good
feed conversion ration with Mustafa and Ihsan (2022).

Caracas traits

Effect of sage powder on carcass traits on NZW male rabbits at 13
weeks of age was presented in Table (6). The live body weight, liver and
kidneys percentages increased significantly(P<0.05) in the third group, which
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Table(6). Effect of sage powder on carcass traits on New Zealand White
male rabbits at 13 weeks of age.

Experimental groups
Traits Control Sage powder | Sage powder | SEM | P-value
(0.25%) (0.5%)
Pre—slaughter BW (g) 1770.00° 1888.66™ 1907.33° 18.17 | 0.011
Heart (%) 0.35 0.38 0.40 0.03 0.54
Liver (%) 3.58° 4517 4557 0.12 0.012
Kidneys (%) 0.58° 0.55% 0.71° 0.02 0.027
Spleen (%) 0.09 0.10 0.12 0.01 0.172
Dressing(%) 62.14 65.37° 65.47° 0.69 0.049

ad® Means followed by different lowercase letters in the same row are significantly different
(P<0.05). SEM= standard error of the mean, BW; Body weight.

supplemented with 0.5% sage powder/ kg diet as compared with second group
(0.25% sage powder/ kg diet ) and control group. This increment in body
weight and other organs percentages such as (liver and kidneys) may be
attributed to development quickly of body weight.

These findings are compatible with El-bolkiny et al.(2022) found that
the body weight and liver weights in the rabbits which supplemented with
200mg Salvia officinal plant/kg diet significantly increased , but no significant
differences in kidney weight as compared to other groups, as well as, Khalifa
et al.(2024) demonstrated that liver weight of NZW rabbits supplemented
with 0.5mg extract of sage/ kg diet increased significantly as compared with
control group.

The other organs such as heart, spleen and dressing (%) didn't significant
effect with sage powder supplementation. These results are agreed with those
of Todorova and Ignatova (2024) found that the rabbits supplemented with
1.5% sage extract didn’t significantly effect on carcass traits. Also , Pogany
Simonova et al.( 2022) reported that slaughter parameters didn't significantly
affect with sage supplementation.

Hematological parameters

The Effect of sage powder on hematological parameters with in
normal range on NZW male rabbits was showed in Table (7). These
findings showed no significant differences on blood hematology
parameters between treatment groups and control group expect
hemoglobin  concentration significantly increase in the group
supplemented with 0.5% sage powder as compared with first group, this
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Table (7). Effect of sage powder on hematological parameters on New
Zealand White male rabbits at 13 weeks of age.

Experimental groups
Traits Control Sage powder | Sage powder | SEM | P-value
(0.25%) (0.5%)

Red blood cells (x 10°) 4.27 4.43 5.09 0.48 0.498
@ | Heterophil (%) 28.12 27.44 25.76 429 | 0.633
3 5 | Lymphocyte (%) 60.44 59.33 61.22 4.47 | 0580
2 & | Monocyte(%) 3.44 4.89 411 181 | 0652
S | Eosinophil (%) 5.89 5.55 5.58 1.22 0.461
Basophil (%) 2.11 2.79 3.33 0.78 0.236
Hemoglobin(mg/dl) | 11.14° 12.37° 13.54° 0.20 0.002

A DaTE NMeans with different superscripts in the same row are significantly different (P<0.05),

SEM-= standard error of the mean, WBCs : white blood cells.

agreed with Al-Sherify and Al-Alwany (2016) found that the broiler diets
contain sage leaves powder led to a significant amelioration on RBCs and
Hemoglobin values as compared with the control group.

Biochemical constituents

The findings in Table (8) explained the Effect of sage powder on
biochemical constituents with in normal range on New Zealand White
male rabbits. The biochemical constituents such as total protein, albumin,
glucose and Ts increased significantly (P<0.05) in the 3™ group
supplemented with 0.5% sage powder/ kg diet as compared with the 2™
and 1" groups.

Table (8). Effect of sage powder on biochemical constituents on New
Zealand White male rabbits at 13 weeks of age.

Experimental groups
Traits Sage powder Sage powder SEM | P-value
Control (0.25%) (0.5%)
Total protein(mg/dl) 4.16° 4.61° 5.61° 0.22 0.021
Albumin (mg/dI) 2.44° 3.07° 3.58° 0.13 | 0.008
Globulin (mg/dl) 1.71 1.54 2.03 0.09 0.079
Glucose (mg/dl) 95.02° 109.00° 130.67° 2.22 0.001
Ts(mg/dl) 67.27° 86.88" 109.47° 3.37 0.002
T,(mg/dI) 4.86 5.74 6.26 0.63 0.374

A DaTE NMeans with different superscripts in the same row are significantly different (P<0.05),

SEM-= standard error of the mean.
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These findings were disagreed with Khalifa et al.(2024) who reported
that the Tp and Album significantly decreased in blood of NZW male
rabbits, which were fed diets contain 0.5 mg extract of sage plant / kg diet as
compared with control group. Globulin and T, were didn’t significantly
affect with sage powder supplementation.

Conclusively, in the light of mentioned findings, it can be posited that
the supplementation of Sage powder with 0.5% / kg diet is the best level for
improve body weight and other growth performance of growing rabbits and
thus can help to improve the industry of poultry especially rabbits growing .

REFERENCES

Al Hadi, R. and Al Fadel, F.(2024).Effects of Salvia officinalis on Production
Characteristics of Laying Hens. J. World Poult. Res., 14(3): 291-296. DOI:
https://dx.doi.org/10.36380/jwpr.

Al-Sherify, S. M. H. and Al-Alwany, J. A. A. (2016). Effect of adding Salvia
officinalis leaves powder to the ration on some blood traits of broiler Ross
308. Journal of Natural Sciences Research, 6(6), 131-134.

AOAC, (1995). Official Methods Of Analysis (13th Ed). Association of Official
Analytical Chemists Washington, DC. USA.

Cheeke, P. (1987). Rabbits Feeding And Nutrition. Academic press. Orlando,
Florida, USA.

Doumas, B.T.; Watson, W.A. and Biggs, H.G. (1971). Albumin standards and the
measurement of serum albumin with bromo cresol green. Clin. Chim. Acta.
31:400-403.

Drew,P.,Charles,R.J.S.,Tervor, B. and John, L.(2004).Oxford Hand book of
Clinical Hematology. 2™ Edition, Oxford University Press, USA.

Duncan, D.B. (1955). Multiple range and multiple f tests, Biometrics.11:1-42.

El-Bolkiny, Y. E., Monsour, M. A,, Tabl, G. A., Rabie H. M. & Kamel, K. I.
(2022). Effect of sage and neem aqueous leaf extracts on growth, carcass
and hemato-logical parameters of growing apri rabbits under sum-mer and
winter conditions. Egyptian Journal of Rabbit Science, 32(1), 41- 58.

Farhadi, M., Hedayati, M., Manafi, M. & Khalaji, S.(2020).Influence of using
sage powder (Salvia officina-lis) on performance, blood cells, immunity
titers, bio-chemical parameters and small intestine morphology in broiler
chickens. Iranian Journal of Applied Animal Science, 10(3),509-516.
https://journals.iau.ir/article 675370 _ec4fa6cae7f8f457db9f431bcc48cd3l.

pdf.



https://dx.doi.org/10.36380/jwpr
https://journals.iau.ir/article_675370_ec4fa6cae7f8f457db9f431bcc48cd31.pdf
https://journals.iau.ir/article_675370_ec4fa6cae7f8f457db9f431bcc48cd31.pdf

122 MOHAMED FOUAD et al.

Gomal, A.C.; Bardawill, C.J. and David, M.M. (1949). Colorimetric kinetic
method of total protein. J. Biol . Chem . 177-751.

Grigorova,S., Abadjieva, D. and Gjorgovska, N. (2017).Artichoke (Cynara
Scolymus L.) in compound feed forpoultry. In “Proceedings of Scientific
Conference with International Participation “Animal Science- Chal-lenges
and Innovations”, IAS, Sofia, Bulgaria, 1-3November 2017, 32-33 (Bg).

Khalifa, W. H., Enas N. D. , Elnady, I. A., Shehab EI-Din, M. I., Kewan, A. M.,
Amal M. Abo. and Emtenan M. H.(2024). Use of ferula hermonis and
Salvia officinalis as growth promotor for weaned rabbits. Egypt. J. Vet. Sci.,
pp. 1-7 .DOI: 10.21608/EJVS.2024.307032.2276.

Lynch, M. J.; Raphael, S.S.; Mellor, L.D.; Spare, P.D. and Inwood, M.J. (1969).
Preparation and staining of peripheral blood and bone marrow smears. In:
Medical laboratory Technology and Clinical Pathology, 2ndedn. 640-
646.Saunders Philadelphia.

Mustafa, A. and lhsan, T. (2022). Improving eggs production and quality for layer
by stocking density and medicinal plants. Iragi Journal of Agricultural
Sciences, 53(6): 1270-1279. DOI: https://www.doi.org/10. 36103/ijas. V
53i6.1641.

NRC (1977). National Research Council Nutrien. Requirements Of Domestic
Animals. Nutrients requirement of rabbits. USA. National Academy of Sci,
Washington, D.C.

Pogany Simonova, M., Chrastinova, L’. & Laukova, A.(2022). Enterocin 7420
and sage in rabbit diet and their effect on meat mineral content and physico-
chemical properties. Microorganisms, 10,1094. https://doi.org/10.3390/
microorganisms10061094.

Rotolo, L., Gali, F., Nicola, S, Zoccarato, I., Brugiapaglia, A. & Gasco, L. (2013).
Dietary supplementation of oregano and sage dried leaves on performances
and meat quality of rabbits. Journal of Integrative Agriculture,
12(11),1937-1945 https://doi.org/10.1016/S2095-3119(13)60631-0.

Safari, H. and Modaresi, M. (2015). The effects of garden sage’s hydro alcoholic
extract on blood parameters in mice. J. Chem. Pharm. Res., 7(10), 276-280.

SAS Institute. (2004). SAS User 's Guide. Release 8.2.Ed. SAS Institute Inc. Cary.
NC.

Snedecor, G.W. and W.G. Cochran (1982). Statistical Methods. 8th ed. lowa
State Univ., Press Ames, lowa, USA.



https://www.doi.org/10.%2036103/ijas.%20V%2053i6.1641
https://www.doi.org/10.%2036103/ijas.%20V%2053i6.1641
https://doi.org/10.3390/

IMPACT OF UTILIZATION SAGE POWDER LEAVES ON RABBITSDIETS 123

Szaboova, R.; Laukova, A.; Chrastinova, L.; Simonova, M.; Strompfo-va, V.;
Haviarova, M.; lach4, |.; Faix, S.; Vasilkové, Z.; Chren-kovéa, M. and Rafay
J. (2008). Experimental Application of Sage in Rabbit Husbandry. ACTA
VET. BRNO, 77: 581-588.

Todorova ,M. and Maya, 1.(2024). Effect of the application of sage (Salvia
officinalis L) as a phytogenic additive in rabbit feed. Bulgarian Journal of
Animal Husbandry, 61 (5), 52-58. https://doi.org/10.61308/DQVY2825.

Trocino, A., E. Cotozzolo, C. Zome™no, M. Petracci, G. Xiccato, C. Castellini,
Rabbit production and science: the world and Italian scenarios from 1998 to
2018, Ital. J. Anim. Sci., 18 (1) (2019) 1361-1371, https://doi.org/10.1080/
1828051 x.2019.1662739.

West, G. D. and Haines, V. L. (2002). Hematology and Serum biochemistry
values of captive Attwater,s prairie chickens (Tympamanuchus
cupidoattwaterri) Journal of Zoo and Wild —Life Medicine. 33:122-124.

Zhang, K.Y.; Yan, F.; Keen, C.A. and Waldroup, P.W. (2005). Evaluation of
microencapsulated essential oils and organic acids in diets for broiler
chickens. Int. J. Poultry Sci., 4: 612-619.



https://doi.org/10.61308/DQVY2825
https://doi.org/10.1080/%201828051%20x.2019.1662739
https://doi.org/10.1080/%201828051%20x.2019.1662739

124 MOHAMED FOUAD et al.

Cilda ¢ Ll cliall Jdo dua el 3050 (3 5o aladin) il
slianl) (oAl ) gl Gl ) o83 GDe A adl) (unilia g Aol
r@ajdﬁsogjujvaﬁyd\ch}abq)m‘r mi‘_yd\ei:m "3 58 daal dena

e ¢zl s Arala Aol A ¢l gall ) 0l
e ¢ asal g e a3V daalac de )30 A4S il gaal) 2Ly
e ¢ iy gas o Arala diel )3l A gl sall 5 ) gl 2 LY) and”
3 GALL;Y\ ;\Ji)!\ 61!; :\.:LA‘).LA\ é\)}\ é)a.um ‘)gzi..t :\.SJM ‘ﬁj\ :\.u\‘)ﬂ\ 0da g
e Al oda calaidl | Al sy ) sl il 3 aall (i 5 dandll Cilidia
Oos) b gl S5 aulil 0 jee dpalil) 23D saill Gl JY) 83 (e £0 2
58 A (el e sl VY-0) (e Chaddiul g ala VYAV TVY )
sV Ao senall JENS La g o sbailly Ao sane DG ) il )Y Cuand 3y il
=t AU Al Al e adde Jhaniall mlEl Caaa
Jaea XS5 (jenll e g oY 53) oo (B sl O ) Glan gia ala )Y
b enll G g smal (3-0) (o i 8 anall ()5 o8 e sl 5 S 5Ly 3l
L) e penally Al dlall (%0 .0) dila) & Al A de geall
Jssll
gl 3aS 8 ol ) Laayl ¢ il g 0l e DS daidg ¢ amad) (55 a0 ) -Y
(%+.0) Adla) a3 Al A Ao ganall (3 T3 5 35Sskall ¢ Gpe sl ¢ U
J Sl Al de ganall 45 50 dalall
G ys) Bsnus (e %00 sd (5 gima Juad) o Aujall e alds o duagll)
€AY sall Ganlia Liagl s vl )5 Cppment] 438La) (S Bidle anS/ da sl
elanll (a3 5 saill (i) €0 b aall (aplia s Aadll Cliia

s gil) il 5l oS35 adll anlia ¢ Aga yall (31 5) (3 ymana -; Apalidal) cilalsl)
;Laa.\.d\

..



