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ABSTRACT

Euphorbia heterophyllais a weed whose leaves and stems can constitie afOrabbit diet.
Furthermore, the-linolenic acid content (ALA, C18:3 n-3) of this e is closely comparable to that
of flax (Linum usitatissimuin To contribute to a better nutritional balancepebple, the effect of
dietary supplement over a duration of diet tesedam rabbit pellet (MODO) with leaves and stems of
this weed on the linoleic (LA, C18:2 n-6) and ALAtty acids content oSemimembranosus
Longissimus dorsinuscles and perirenal fat of local breed male italf®ryctolagus cuniculyswas
investigated. The testiet (MODO) was supplemented by 50% of dry matfeewphorbia during the
three months growth of rabbits (MOD90) or by 50%eaphorbia dry matter for only month between
the 6£' and 91" days (MOD30). LA/ALA PUFA ratios were 9.8, 2.1 afd in Semimembranosus,
11.8, 4.6 and 2.1 ihongissimus dorsind 8.6, 2.0 and 1.0 in perirenal adipose tisssigeively for
MODO, MOD30 and MOD90 (P<0.001Jhe supplement duration at least 30 days of eujdnoniad
positive impact orLA/ALA PUFAratios which are compliant to international recomdwion (equal
to or inferior to 5) for human nutrition. In conslon, good supplementation of rabbit diet by
euphorbia in regions where it abounds will be ber@fto human health.

Key words: Rabbits Euphorbia heterophyllapmega 3 fatty acids, meat quality.

INTRODUCTION

Present in Africa and Asia, the leaves and seedaiphorbia heterophylldave aro-linolenic acid
(ALA) profile close to that of flaxl{inum usitatissimuin(Earleet al, 1960). Additionally, the leaves
are used to improve the n-3 polyunsaturated faiity @UFA) profile of guinea pig meat (Kouaket
al., 2013), while adding of seeds into the laying bdat improves the profile of egg yolk (Kouakou
et al, 2018).

Highly ingested by rabbits where this fodder canstitute 50 to 70% of the dietary intake of dry
matter (Kouakoiet al, 2016a, Kouakoet al, 2016b), this plant could equally improve PUFA n-
profile of rabbit meat. The objective of the studyto determine the effect of dietary supplement
duration of diet test based on rabbit pellet wigaves and stems of the PUFA levels of the
Semimembranosud.ongissimus dorsimuscles and the perirenal adipose tissue of loahbits
growing due to the positive correlation between goelity of dietary lipids and the muscle lipid
profiles of rabbits (Koubat al,, 2008).

MATERIALSAND METHODS

Animals and experimental design

A total of 45 rabbits@ryctolagus cuniculysfrom a local Ivorian village were bred in cageishvs5
dn? per animal of the experimental farm at fhstitut National Polytechnique Félix Houphouét-
Boigny, Yamoussoukro (Céte d'lvoire) and subjected tdadjetreatments: control group (MODO)
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received a diet composed of a commercial rabblepéSIPRA-IVOGRAIN, Abidjan, Coéte d’'lvoire)
and guinea grass (MODO) during the whole perioting®91 days, while first treated group (MOD90)
was fed a diet composed of rabbit pellet and gugraas (MODO) by adding 50% of leaves and stems
of Euphorbia heterophyllaluring the three-month life of the rabbits, and seeond treated group
(MOD30) received the same diet (MOD90) but onlyidgithe final 30 days of fattening (between the
61° and 9% days) (Table 1). At 91 days, ten animals weighitgslaughter 2.2+0.2, 1.8+0.1 and
1.7+0.1 kg respectively for each experimental grgd@DO, MOD30 and MOD90) were slaughtered
and samples adbemimembranosukongissimus dorsmuscles and perirenal fat were dissected from
the carcass.

Chemical Analyses

Lipids were extracted from samples ®mimembranosukongissimus dorsinuscles, perirenal fat
and diets, using the procedure of Delsal (1944}hat Laboratory of Biochemistry and Human
Nutrition of the west Agrocampus Ouest at Renneane). Fatty acid methyl esters (FAME) were
prepared with boron trifluoride-methanol accordiogvtorrison and Smith (1964), and analyzed on an
Agilent Technologies 6890 N gas chromatograph (Bipalytic, Toulouse, France). Identification of
FAME was based on retention times obtained for FAM&pared from FA standards.

Statistical Analysis

Differences between treatments were examined withveay ANOVA using Stata Corp (2011). Least
square means were obtained using Student-Newmals-Kest and the significance level was
calculated at 5 per cent confidence level.

RESULTSAND DISCUSSION

The chemical composition and fatty acid profile @fabes and rabbit pellet are presented in Table 1,
while feed intake (g of DM /rabbit/day) during ttest are presented in table 2. Findings reported in
table 2 confirm that spurge is highly ingested &lghits where it constitutes 50% of the dietarykata

of dry matter. The best intake of spurge and rgbdliet compared to Guinea grass could be explained
by their lower fibre content and by the digestivigiology of the rabbit (Kouakoet al, 2016b).

Total n-3 PUFA levels irSemimembranosusongissimus dorgiuscles, and adipose tissue were
significantly higher in samples of rabbit suppleteenby spurge, with a significant increase in ALA
contents (Table 3). These results can be explaiyedLA contents in the diets and their intake
duration. Indeed, the more diets are rich in n-FRUthe more rabbit tissues will be enriched in
PUFA n-3, because in the latter, food-based fatigsaare directly incorporated into intramuscular
lipids (Gigaud and Combes, 2007, Dalle Zatel, 2016). DPA is preferentially incorporated in the
phospholipids, which are found in a higher promortn Longissimus dorghan inSemimembranosus

In contrast, ALA is preferentially incorporated fiacylglycerol fraction, which is found in greater
amounts irSemimembranosu®mpared td.ongissimus dorgjPeiretti and Meineri, 2008).

The LA/ALA ratio of the different samples of rabbisupplemented with spurge were significantly
lower (P<0.00001). These results suggest thatribeeased ALA and generally n-3 PUFA content
promotes a balanced use /%6 desaturase for the metabolism of n-6 and n-3AAJRANderet al,
2010).

The LA/ALA fatty acid ratio of theSemimembranoswendLongissimus dorsmuscles of the control
rabbits (MODO) is similar to that of the carcass Aongissimus dorsnuscle of rabbits traditionally
fed by Combes (2004). In addition, the LA/ALA ratiobtained in the MOD30 and MOD90 samples
were in line with international recommendationsu@do or less than 5) (Gigaud and Combes, 2007).
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Table 1: Chemical composition and fatty acid Table 2: Feed intake (g of DM /rabbit/day)

profile of forages and rabbit pellet during the test
Chemical E. Rabbit P. Supplementation duration
composition (%DM)  heterophylla  pellet maximum
Dry matter (%) 20.3 88.7 26.9 MODO  MOD30 MOD90
Proteins (% DM) 16.5 13 9.7 . .
Cellulose (% DM) 22.4 14.6 32.1 Intake . 237+1a 194£1%
Fat (% DM) 7.2 3.3 25 L actation P. maximum 51+da 404
Fatty acid composition (% of total fatty acids) Rabbit pellet 1869 44+
SFA 22.6 40.6 254
C12:0 01 145 01 E. heterophylla - 110+21
C14:0 0.4 5.4 0.2 Intake 102+1a 79+18
C16:0 19.6 18.8 22.5 .
C18:0 25 1.9 2.6 Growth F-maximum 17+4a 15+
MUFA 3.6 20.4 22.6 Rabbit pellet 8544 27+
Clé:1n-7 0.4 - 0.5 E. heterophylla - 38+14
C16:1n-9 0.9 0.1 1.8
C18:1n-7 1.0 1.1 0.1 Intake 128+18 133x13x 131+24A
C18:1n-9 2.2 19.2 20.2 - P. maximum 19+5  18+% 166
PUFA 67.2 37.9 48.4 Fattening _
C18:2n-6 10.7 36.0 21.4 Rabbit pellet 109+1® 44+ 44+
C18:3n-3 56.5 2.0 27.0 E. heterophylla - 70+l 71+22
C18:2 n-6/C18:3 n- 0.2 181 0.8 Means+sd
3 a, b, c:Means with different letters on the same differ
SFA: Saturated Fatty AcidsMUFA: Monounsaturated significantly (Student-Newman-Keuls test).

Fatty Acids;PUFA: Polyunsaturated Fatty Acids.

Table 3: Fatty acids content ddemimembranospukongissimus dorsinuscles and perirenal fat of local
rabbit fed with test diet (MODO) supplemented byb0f leaves and stems Bf heterophylldor a period
of one month (MODZ2) or three months (MOD1)

MODO MOD30 MOD90 Effet mode
Semimembranosus
SFA 42.6+0.8ab 40.6+1.2a 44.4+1.9b 0.045
MUFA 33.0+1.5a 26.91+2.2b 22.9+2.2b 0.002
PUFA n-6 22.0+1.6a 22.2+2.1a 18.9+1.6a 0.110
PUFA n-3 2.4+0.2a 10.4+1.2b 13.8+2.7b 0.001
PUFA n-6/PUFA n-3 9.4+0.2a 2.1+0.1b 1.440.2¢c 0.001
C18:2n-6/ C18:3n-3 9.8+0.2a 2.1+0.1b 1.5+0.1c 0.001
Longissimus dorsi
SFA 41.6+3.1a 42.9+4.2a 42.1+1.2a 0.881
MUFA 29.7+2.7a 22.9+2.9b 19.4+1.6b 0.006
PUFAN-6 26.3+4.6a 27.7+2.5a 25.1+2.1a 0.646
PUFAN-3 2.4+0.8a 6.5+1.5b 13.4+1.0c 0.001
PUFAN-6/PUFAN-3 11.7+2.7a 4.4+0.9b 1.9+0.3b 0.001
C18:2n-6/ C18:3n-3 11.8+2.1a 4.6+1.1b 2.1+0.4b 0.001
Perirenal fat
SFA 46.0+1.2a 35.5+2.3b 34.0+2.0b 0.001
MUFA 27.4+0.7a 24.1+1.9b 19.4+1.1c 0.001
PUFA n-6 22.3+0.9a 25.8+1.5b 22.4+1.0a 0.018
PUFA n-3 2.8+0.3a 13.3+£0.4b 23.1+2.7¢c 0.001
PUFA n-6/PUFA n-3 8.0+0.5a 2.0£0.1b 1.0+0.1c 0.001
C18:2n-6/ C18:3n-3 8.6+0.2a 2.0+0.1b 1.0+0.1c 0.001

Means + sd;
a, b, c:Means with different letters on the same ddfer significantly (Student-Newman-Keuls test);
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CONCLUSIONS

The dietary supplement of the conventional rabbédf consisting of granulated commercial feed and
guinea grass with an equivalent of leaves and staithe spurge in local rabbits for only 30 days
(between the 6land 9% days or for 91 day, is a simple way to obtain meat with LA/ALAticaof 5
according to international recommendations. Alseery the deficit of this nutrient in the diet irMeand
middle-income countries, the two types of dietrgg@eament studied are to be popularized.
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