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ABSTRACT

This study was conducted to evaluate the effects of dietary inclusion of monensin alone or in combination with
Methafix (a commercial product containing malate and fumarate) on rumen fermentation parameters and fatty acids
composition of longissimus dorsi muscle (LD) of Farhani finishing lambs. Twenty four male Farhani lambs (4-6
months old, average body weight 35.9 + 7.4 kg) were used. The lambs were randomly divided into four groups and
individually fed with one of the four dietary treatments; control diet (Control), Control plus 24 mg of monensin/kg of
DM (Monensin), control plus 4 g of Methafix’kg DM (Metafix) and Control plus 24 mg of monensin and 4 g of
Methafix/kg DM (MonMet). Results showed that Monensin and/or MonMet decreased acetate (P<0.05) but increased
propionate in comparision with control (P<0.05). Monensin, Metafizx and MonMetall had higher concentrations of
lauric, myristic and margaric acids than control (P<0.05). However, palmitic, stearic and behenic acids content of LD
were decreased by dietary supplementation with Monensin and metafix (P<0.05). Dietary treatments had no effect on
LM concentrations of all mono-unsaturated fatty acids (except for nervonic acid), eicosatetraenoic, arachidonic,
eicosaenoic and a-linoleic acids (P>0.05). However, dietary supplementation with M and ME increased LM
concentrations of docosahexaenoic, docosatetraenoic, eicosapentaenoic and omega-3 fatty acids in comparison with
control (P<0.05). In conclusion, both monensin and metafix seems to be promising agents for manipulation of rumen
fermentation and fatty acid composition of meat in fattening Farahani lambs, however for revealing their functional
mechanisms further research is needed.
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Table 1. Ingredients and chemical composition of the experimental diets (DM basis)

Diet #
C M ME MM
Ingredient %
Alfalfa hay 233 233 233 233
Ground barley 331 33.1 33.1 331
Ground corn 195 19.5 195 195
Beet pulp 9.7 9.7 9.7 9.7
Wheat bran 1.7 1.7 1.7 1.7
Soybean meal 9.5 9.5 9.5 9.5
Limestone 1.0 1.0 1.0 1.0
Di-calcium phosphate 0.2 0.2 0.2 0.2
Salt 05 05 0.1 0.1
Sodium bicarbonate 1.0 1.0 1.0 1.0
Mineral and vitamin premix ° 0.5 0.5 0.5 0.5
Monensin (mg/kg DM) ¢ - 24 - 24
Methafix ¢ - - 0.4 0.4
Chemical composition, % of DM
Crude protein 15.3 15.3 15.3 15.3
Metabolizable protein 10.6 10.6 10.6 10.6
NDF 26.4 26.4 26.4 26.4
NFC © 50.6 50.6 50.6 50.6
Calcium 0.8 0.8 0.8 0.8
Phosphorus 0.4 0.4 04 0.4
Metabolizable energy, Mcal/kg 2.6 2.6 2.6 2.6
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a) Diets = C: diet without monensin and Methafix; M: diet supplemented with 24 mg of monensin/kg DM; ME: diet supplemented with 4 g of
Methafix/kg DM; ME: diet supplemented with 24 mg of monensin/kg DM and 4 g of Methafix/kg DM.
b) Each kg of mineral and vitamin permix contained (on DM basis) 180 g of Ca; 70 g of P; 35 g of K; 50 g of Na; 58 g of Cl; 30 g of Mg; 32gof S; 5 g
of Mn; 4 g of Fe; 3 g of Zn; 300 mg of Cu; 100 mg of I; 100 mg of Co; 20 mg of Se; 500,000 IU of vitamin A; 100,000 1U of vitamin Ds. 100 IU of

vitamin E; and 3 g of antioxidant.

c) Contained 10,0000 mg of rumensin/kg.

d) Contained a mixture of maleic and fumaric acid.

e) Non-fiber carbohydrates (NFC) = 100 — (CP + NDF +EE + ash)
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Table 2. Effect of experimental diets on rumen fermentation characteristics

Diet ? - b
C M ME MM SEM Diet effect

VFA (mmol/100 mmol total VFA)

Acetate 58.05° 52.85" 53.79%® 51.02° 1.543 0.0179
Propionate 25.09° 33.72° 35.28° 37.09° 2.555 0.0092
Iso-butyrate 0.897° 0.540° 0.670® 0.557° 0.0959 0.0434
Butyrate 12.82° 10.47%® 7.26° 8.70° 1.179 0.0116
Iso-valerate 1.200 0.892 0.958 0.775 0.1622 0.3096
Valerate 1.94 154 2.04 1.82 0.1812 0.2406
NGR® 3.718° 2.423° 2.059° 2.063° 0.3953 0.0150
BCRY 0.02167 0.0150 0.0150 0.0133 0.00269 0.1467
Actetae:Propionate 2.745°% 1.760° 1.658° 1.540° 0.2763 0.0128
pH 5.9 6.0 5.8 6.0 0.15 0.1902
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a) Diets = C: diet containing without monensin and Methafix; M: diet supplemented with 24 mg of monensin/kg DM; ME: diet supplemented with 4 g
of Methafix/kg DM; ME: diet supplemented with 24 mg of monensin/kg DM and 4 g of Methafix/kg DM.

b) Probability for F-test of diet effect.

¢) Non-glucogenic to glucogenic VFA ratio.

d) Branched-chain ratio.

a,b) Means within a row with different superscripts differ (P < 0.05).
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Table 3. Saturated fatty acid composition in the Longissimus Dorsi muscle of lambs fed the experimental diets
(% of total FA methyl esters)

FA C v Diet VE N SEM Diet effect
Lauric acid (C12:0) 0.6° 1.1% 1.4%® 1.7 0.49 0.005
Myristic acid (C14:0) 2.2 4.4 4.0° 3.7 0.94 0.006
Palmitic acid (C16:0) 22.7° 19.5° 19.3° 21.5% 2.02 0.023
Margaric acid (C17:0) 1.2° 2.1° 2.8 1.7% 0.53 0.001
Stearic acid (C18:0) 16.7% 15.8% 15.9% 14.9° 1.03 0.016
Avrachidic acid (C20:0) 0.2 0.2 0.2 0.2 0.03 0.895
Behenic acid (C22:0) 0.3 0.1° 0.1° 0.3 0.12 0.016
Saturated fatty acids 44.0 429 43.9 44.9 2.15 0.78

S 0,55 15 0,5 Bl 5y ME iz 0 59 15 0.5 oo YF (55l o M4 Sl 5 iz (1900 050> C =lae > (@
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a) Diets = C: diet containing without monensin and Methafix; M: diet supplemented with 24 mg of monensin/kg DM; ME: diet supplemented with 4 g
of Methafix/kg DM; ME: diet supplemented with 24 mg of monensin/kg DM and 4 g of Methafix/kg DM.

b) Probability for F-test of diet effect.
a,b,c) Means within a row with different superscripts differ (P<0.05).
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Table 4. Mono-unsaturated fatty acid composition in the Longissimus Dorsi muscle of lambs fed the experimental
diets (% of total FA methyl esters)

FA Diet SEM  Dieteffect®
C M ME MM
Palmitoleic acid (C16:1) 1.8 1.4 1.8 1.9 0.33 0.06
Oleic acid (C18:1 trans) 15 22 2.0 2.6 0.71 0.116
Oleic acid (C18:1 n9 cis) 35.5 31.3 30.2 31.0 4.00 0.134
Nervonic acid (C24:1) 0.2° 0.4° 0.1% 0.0° 0.055 0.001
Mono-unsaturated fatty acids 39.7 35.9 34.9 36.5 3.90 0.192

oS3lie 05 9kS )3 05 Fgolo &0 ME (niinn )59k 33 05 oo VF (55l 002 M £uSC8le 5 mniige (194 002 1€ =l o @

oxz Al F ogesl Jlz (b

(P[4 0) aasly oo o sime NS gl ls wiloas ools Lis alie e By > L aS Hla o Sle 0, ;0 (@b,

a) Diets = C: diet containing without monensin and Methafix; M: diet supplemented with 24 mg of monensin/kg DM; ME: diet supplemented with 4 g
of Methafix/kg DM; ME: diet supplemented with 24 mg of monensin/kg DM and 4 g of Methafix/kg DM.

b) Probability for F-test of diet effect.
a,b,c) Means within a row with different superscripts differ (P<0.05).

Sl goe jebay 4 ol cvslive uSi8lie g (pandige Cod alfgd Waw Wiz b oy ol ggame
S92 (etize Sol> b b oaladsd oy 5l S I3 Sblie g b L etge o938l
Sbdiges gldl vz Cyx ol Koo (P<:/-0) ol o el 4 S8l (P> 0) c8 )
& Kol gl wx oy slaanl gaemme waiuly dlac (C20:5 n-3) Siigiliny 135501 sl (lgpoms o e
cou gll e eliil Oy slaanul cos ¥ S awly dlac (C22:5n-3) SigilinlieSgn auwl
P>e10) w3 bl sl les 56 Ol (pyieS (P<+/+0) 0l b )les [0 @) S
2 YKl solgls Gy sladwl Cand pmiige ilae Lges 4o (C22:6n-3) S3giliKalye5s ol
(P<e/+0) ols iali8 sals b aslde Lol gyl> sloo sz L sabasdss slao, dul,

G....JL‘:)T LSL‘M)—:-'.’ L. oMA,gA.&S LSL‘M)-.’ o c\.b.ab alac EL..MJ X oy le@d.:..w‘ ;,..5).’ 0 J}A?

(o ywl & g0 e ol Egono BURWESRY)
Table 5. Poly-unsaturated fatty acid composition in the Longissimus Dorsi muscle of lambs fed the experimental diets
(% of total FA methyl esters)

FA c v Diet VE MV SEM Diet effect
Linoleic acid (C18:2n-6 cis) 8.5 10.8 10.9 10.8 2.68 0.360
Linoleic acid (C18:2n-6 trans) 0.19 0.28 0.34 0.15 0.161 0.222
Arachidonic acid (C20:4n-6) 2.8 3.9 3.8 3.7 1.00 0.281
a-Linolenic acid (C18:3n-3) 0.6 0.7 0.8 0.7 0.15 0.459
Eicosapentaenoic acid (C20:5n-3) 0.2° 0.4% 0.4* 0.2° 0.10 0.003
Docosapentaenoic acid (C22:5n-3) 0.7° 0.9° 1.1° 0.7° 0.012 0.003
Docosahexaenoic acid (C22:6n-3) 0.2 0.6 0.3* 0.1° 0.23 0.042
Polyunsaturated fatty acids 15.8 204 20.6 19.2 457 0.267
m-6 fatty acids 114 14.8 14.7 145 3.60 0.311
-3 fatty acids 1.1° 1.7 15® 1.0° 0.21 0.024
Saturated to unsaturated fatty acids ratio 44.0 42.9 43.9 44.0 4.84 0.78
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a) Diets = C: diet containing without monensin and Methafix; M: diet supplemented with 24 mg of monensin/kg DM; ME: diet supplemented with 4 g
of Methafix/kg DM; ME: diet supplemented with 24 mg of monensin/kg DM and 4 g of Methafix/kg DM.

b) Probability for F-test of diet effect.
a,b) Means within a row with different superscripts differ (P < 0.05).
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