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ABSTRACT

Malva sylvestrigMalvaceag is an annual plant widely used as a medicinattgla Algeria. In order to
contribute to the search for better zootechnicalopmance of adult rabbit©fyctolagus cuniculys the
effect of the incorporation d¥lalva sylvestrideaf and stem powder on some zootechnical (fetedken
body weight, scrotal perimeter, antioxidant capdcitnd blood parameters (NSF, triglyceride content,
cholesterol content) of male rabbits (six-seven tm®rold) was studied in this work. Lot L2 (n=18)
received the standard food of the control lot (b218), supplemented with 3%alva sylvestrigpowder.
Duration of two-month supplementation wialva sylvestrispowder had a positive impact on the
parameters studied. The high levels of phenolicammds (polyphenols and total flavonoids) and tasni
found in the rabbits must have improved the andiast power, body weight and scrotal perimeter ef th
treated rabbits. No significant differences weneeeded in hematological parameters.

Key wor ds. RabbitMalva sylvestrigOxidative power,Live weight, Cholesterol-triglyas

INTRODUCTION

In Algeria, rabbit breeding is in continuous deyet®nt. Its meat has become more and more appmciate
by the population. Rational breeding is carried thatre with a diet based exclusively on rabbit gisl|
However, it is recognized that plants are the msgarce of medicines thanks to their richness dalpects
known as secondary metabolism products (Eddouk¥?)2®lant extracts are used in rabbit nutrition in
order to reduce stress and induced pathologiescamdequently, reduce the use of antibiotics (Brétn
al., 2005). Ben-Shaudt al. (2000) showed a decrease in oxidative stresdipitsareceiving plant extracts.
Among these plantdylalva sylvestriswas a good candidate to substitute antibiotic-dbamiditives and
hormonal injections that are banned because oftiibiotic resistance that threatens human heétith a
consumption (Brierend al, 2005).

Malva sylvestrisis an annual perennial herbaceous plant ofMiaévaceafamily. It is well known in
Algeria and the Mediterranean basin region anddehy used as a medicinal plant because of itshangt
properties for the respiratory tract, useful foe theatment of many internal and external symptant
inflammations such as sore throat, mouth ulcermdiritis, hoarseness and laryngitis.

The objective of this work is to supplement the dered feed of thdlalva sylvestrisplant known in
Algeria as "el khobeiza" on some zootechnical patans (body weight, weight gain, feed intake, and
testicular size), and on some serum biochemicalrpeters (cholesterol and triglycerides) in malditab

MATERIAL AND METHODS

Animals and experimental design

The aerial parts dflalva sylvestrisvere harvested in December 2018 in the Chlef reditie harvested
parts (leaves and stems) were dried and groundwdgr as a supplement.

In the rabbit farm of the Hassiba Benbouali Uniitgrsf Chlef, 36 male rabbits of the Algerian syetic
strain "ITELV 2006", aged between 6 to 7 months hadng an average weight of 3575 + 95g were kept
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in individual cages designed in wire mesh. The italieceived 150g/day of a pelleted commercial feed
containing on dry matter basis: alfalfa (29%), c(t8%), soybean meal (12%), molasses (3.5%), amino
acids (0.3%), calcium (0.89%), phosphate (0.60%)ace elements, salt (0.6%) and
vitamins(L0,0001U/kg)The chemical composition of the diets was analyagdWende’'s method for
crude fiber, Kjeldahl method for proteins, solvemtraction for fat, oven drying at 105 ° C for ttiey
matter, incineration at 500-550 ° C in a mufflerface for the ashes, colorimetric methods for caicund
spectrometric method for phosphorus. The analythatacteristics are given in Table 1. Access ttewa
was free and ensured by an automatic wateringrayste
The 36 rabbits were divided, according to the diatp two
Table 1: Chemical compositio  homogeneous lots (n = 18): a control lot (L1) andeaperimental

of diet (%) lot (L2). For the batch (L2), the standard diet wapplemented by

Component Lotl the daily addition of 3% of the powder of Malvaagtris. In order

gry matter 914 to obtain a homogeneous mixture and to allow arsmia
shes 7.51 .

Crude protein 145 completely consume the a_ddm:hlva sylvestrlspowdgr, half of the

Crude fibre 9.49 feed was moistened to dissolve the powder sprinkiedt. The

Eatl _ g-gg diets were distributed in the morning and the qtiastconsumed
alcium .

and refused were weighed daily. The evolution efllody weight
and the size of the testes was followed during theole
experimental period by weekly weights and measunésnédlood
samples were taken from the arteries of the eateparin tubes,
then centrifuged at 3000 rpm for 10 minutes andevarbjected of biochemical parameters assaying in
guantitative and qualitative analysis (FNS), traglsides and cholesterol.

Phosphorus 0.60

Phytochemical analysis and evaluation of antioxidant activity

Chemical analyses included the determination ofgi@nols by Folin-ciocalteu reagent according tetLi
al. (2007), the determination of flavonoids by alumin trichloride according to Bahorahal. (1996).
The total tannin content was estimated by the ntetifdEdeogat al(2005). The antioxidant activity of
the extract obtained was determined by trappingfrime radical DPPH (2,2-diphenyl-1-picrylhydrazyl),
which is purple in colour and turns yellow whemeduced by a proton donor (Molyneux, 2004).

Statistical Analysis

Data collected were analyzed using XLstat(2018&sok for calculations and descriptive analysis. Al
parameters studied were analyzed by a fixed-eftatatysis of variance model including the effectietf
as main effect.

RESULTSAND DISCUSSION
Phytochemical analysis
The polyphenolic density oMalva sylvestris,presented in Table 2,washigher compared to the 220
mg/100 g value reported by Shyamala and Jamun@)d0d a methanolic extract dflalva paviloraof
the same genus. Our samples contained
acceptable levels of flavonoids compared to
Beta vulgaris(6.85mg/g, Aidaosat al,2013).

Table 2. Content o Malva sylvestri in phenolic,
flavonoid and tannin compounds (in mg/g)

Chemical compound Content

Phenolic compounds 4.3

Flavonoids 5.5 Antioxidant activity

Tannins 17 Figure 1 shows a significant inhibitory power

of Malva sylvestris (32.8%) compared to
standard antioxidants (gallic acid and ascorbia)acThis is probably attributed to the presence of
phenolic compounds which are known as antioxidabstances with the ability to trap radical speeied
reactive forms of oxygen (Hennebedldal., 2004). Mansouréet al(2005); Betaet al(2005); Samaniego-
Sanchezt al(2007), have shown that the antioxidant capacitgrdeined by the DPPH test increases
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Figure 1:Antioxidant power oMalva sylvestris

with the polyphenol content. The good
DPPH(%) antioxidant power of our samples can also be
. attributed to the flavonoids which are excellent,
natural antioxidants, (Panovsiaal., 2005).

100 -~

80

60 - Feed intake and body weight of rabbits
20 The results in Table 3 showed a significant effect
20 | ' (P<0.05) of the addition oMalva sylvestris
- powder to the feed. Indeed, a clear improvement
0 ' i ' ] ' in weight and feed intake wasobserved on
Malva Adde Adde animals of L2. The low intake of L2 may be due

Ivestris calli scorbi ; . . :
syives saldie - ascoibidte to a relatively high protein level.Chemical
analysis of the dried leaves of the mallow
L revealed that the plant contains 19.3% of protein
otl Lot2 P-value . .
Feed intake 142 125 <0.05 in the stems and 18.9% in the leaves.In France,
Initial weight 3530 3625 <0.05 Flores (2011) gave a protein content Méalva
Final weight 3690 3826 <0.05 sylvestris stems of 14.3%,while Barrost al.
Weight gain 65 296 <0.05 (2010) recorded a rate of 12.2% protein in the

leaves. Khudair Ahmed and Khalil Ibrahim
(2016) recorded a much higher content (30.5%) oflerprotein. The incorporation dalva sylvestris
powder into the feed had a significant effect (P8D.on the change in body weight of rabbits foiheig
weeks compared to the control. This can be expddinyethe high protein level in the diet for L2. &etl,
Lebas and Ouhayoun (1987) reported that the ratgafth and the body composition increases with a
high protein level.

Testicles

The diet exerts a significant effect (P<0.05) o ¢ircumference of the testicles (Figure 2).Ouultds in
agreement with Khudair Ahmed and Khalil Ibrahim 18D who reported an increase in the testicular
weight in the quail fed bivalva parviflora(same

Figure 2:Evolution of the rabbit scrotal perime: genus adlalva sylvestris

(cm) during the experimental period according t
the diet (n=18)

Blood count formula (FNS)

6 The FNS analysis does not reveal any significant

. difference (P>0.05) between animals of the two
/ groups (Figure 3). This is in contradiction with

4 Hajyanket al. (2015) who observed that the extract

; f Lot 1 of Malva sylvestrisincreased significantly the

major plasma parameters.

Lot 2

Biochemical parameters
Triglyceride assays showed a significant decrease i
0 — T the L2 lot compared to the control lot (28G

51 52 53 54 55 56 57 S8 180 gdl, while the level of cholesterol was higher
in lot 2 (90vs 18 g/dl). Our results are in agreement
with those reported by Shahriyai al. (2018) who demonstrated thieilalva sylvestrisccomplements have
significantly reduced blood glucose, triglyceridesl cholesterol.
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Figure 3: Blood counts (%) (n=18)
CONCLUSION

Supplementation of rabbits’ feed with additivesdzthenMalva sylvestricould improve the zootechnical
performance of male rabbits, such as the increaieeir body weight and the decrease in the fetakén
thanks to its antioxidant capacity. The hematoldgieaameters measured showed that Malva powder did
not have effect on the SNSF parameters (white btedld, red blood cells, lymphocytes, granulocyed
platelets), but reduced cholesterol and triglyasidur results deserve to be continued by otheiest to
take into account the phytobiotic importance iniioying animal performance.
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INTRODUCTION

_ Intensive rabbit breeding is carried out with a diet based exclusively on
In algeria, rabbit pellets.

However Plants are the major source of drugs thanks to their richness in so-called
’ secondary metabolism products.

Plant extracts are used with the aim of reducing stress and induced
pathologies and, consequently, reducing the need for antibiotics and

In rabbit nutrition
reduce oxidative stress .

Was a good candidate to substitute antibiotic-based additives and

Malva sylvestris, hormonal injections which are prohibited due to antibiotic resistance
which threatens human health after consumption.



Aim of study

To estimate the effect of Malva sylvestris plant powder on weight, amounts of food
ingested, testicular size, as well as some serum biochemical parameters

(cholesterolemia and triglycerinimia) in male rabbits.




Materials and methods
Plants material

The removed parts (leaves and stems) of beta vulgris
are dried and ground into powder serving as:

/| \

A supplement : : Evaluation of
Phytochemical analysis antioxidant activity.

/ 1\

Polyphénols Flavonoides Tanins



Materials and methods J

36 Male rabbits

"ITELV 2006 »

Lot 1 of control
(n=18)

150g granulated
feed

Weigh the
quantities
consumed and
refused daily

Weekly
animal
weighing

Weekly
testicular size
measurement

L2 expérimental
(n=18)
150 g granulated feed

+3% de Malva
sylvestris

Determinatio
n of
biochemical
parameters




Results and discussion

O Analyse phytochimique U Feed intake and body weight of rabbits
Table 2 : Chemical compound content Table 3: Evolution of the weight and daily
Phénolic compounds 4.3 feed intake (g/d) (n =18)

Flavonoids 55 Lot 1 Lot 2 P-value
Tanins 1.7
Feed intake 142 125 <0.05
O Antioxidant activity ( figure 01)
DPPH(%) Initial 3530 3625 <0.05
100 - weight
80 -
60 - Final weight 3690 3826 <0.05
40
20 - Weight gain 65 296 <0.05
0 . : .
Malva Acide Acide

sylvestris  gallique ascorbique



Results and discussion

J Testicles Q Biochemical parameters (blood count formula (FNS))
6

5 /
4
3 ——_/_, Lotl
5 —Lot 2
1
O | | | | | | | 1
S1 S2 S3 S4 S5 S6 S7 S8
Figure 2: Evolution of the rabbit scrotal Figure 3: Blood counts (%) (n=18)

perimeter (cm) during the experimental
period according to the diet (n=18)



CONCLUSION

» Supplementation of rabbits’ feed with additives based on Malva sylvestris could
improve the zootechnical performance of male rabbits, such as the increase in their
body weight and the decrease in the feed intake thanks to its antioxidant capacity.

» The hematological parameters measured showed that Malva powder did not have
effect on the SNSF parameters (white blood cells, red blood cells, lymphocytes,
granulocytes and platelets), but reduced cholesterol and triglycerides. Our results
deserve to be continued by other studies to take into account the phytobiotic
Importance in improving animal performance.
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