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Table 1. Ingredients and chemical composition of the experimental diets (DM basis)

Diet
C M ME MM
Ingredient, %
Alfalfa hay 27.0 27.0 27.0 27.0
Ground barley 16.0 16.0 16.0 16.0
Ground corn 7.0 7.0 7.0 7.0
Cotton seed 13.0 13.0 13.0 13.0
Cotton seed meal 9.0 9.0 9.0 9.0
Soybean meal 9.5 9.5 95 9.5
Beet pulp 6.6 6.3 5.8 5.7
Wheat bran 7.0 7.0 7.0 7.0
Salt 0.5 0.5 0.1 0.1
Limestone 1.0 1.0 1.0 1.0
Di-calcium phosphate 0.2 0.2 0.2 0.2
Sodium bicarbonate 0.7 0,7 0,7 0,7
Mineral and vitamin premix ° 15 15 15 15
Monensin (mg/kg DM) © - 24 - 24
Methafix - - 05 05
Chemical composition, % of DM
Crude protein 16.87 16.95 16.95 16.95
Crude fat .82 6.92 6.82 6.82
NDF 312 316 312 312
NFC © 36.61 35.53 36.67 36.61
Ash 8.5 9.0 8.5 8.5
NEL', MJ/kg 6.57 6.57 6.57 6.57
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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. Each kg (DM basis) of mineral and vitamin permix contained 180 g of Ca; 70 g of P; 35 g of K; 50 g of Na; 58 g of Cl; 30 g of Mg; 32 g of 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 IU of vitamin D3; 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)

f. Net energy for lactation = (milk fat content x 0.0929) + (milk protein content x 0.0547) + (milk lactose content x 0.0395)
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Table 2. Nutrient intake of experimental diets

Diet ? : c
c v ME MM SEM Diet effect

Intake

DM (kg/d) 19.23° 18.85" 18.94° 19.01° 0.28 0.02
OM (kg/d) 17.06° 16.73° 16.74° 16.86" 0.27 0.02
CP (kg/d) 3.25% 3.19® 317" 327 0.05 0.07
EE (kg/d) 1.24 1.23 1.23 1.24 0.01 0.44
NDF (kg/d) 5.61 5.35 5.62 5.52 0.19 0.88
NFC (Kg/d) 7.0 6.81 6.86 6.91 0.15 0.39
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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.

c. Probability for F-test of diet effect.

a,b. Mean within a row with different superscripts differ (P<0.05).
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Table 3. Milk production and composition in lactating dairy cows fed experimental diets

Diet ? . b
C M ME MM SEM Diet effect
Milk production (kg/d) 22.63° 23.43 24.84° 23.82° 1.02 <0.0001
4% FCM® (kg/d) 21.75 21.09 23.24 20.76 1.07 0.03
ECM® (kg/d) 22.75 2221 24.43 2177 1.16 0.29
Milk composition (%)
Fat 3.75 3.35 3.87 3.15 0.30 0.30
Protein 2.68 2.64 2.73 2.48 0.10 0.64
Lactose 4.34 433 4.27 3.88 0.22 0.45
Milk urea nitrogen 0.09 0.12 0.11 0.07 0.01 0.21
Solid not fat 8.19 8.13 8.18 7.53 0.37 0.54
Total solid 11.89 11.64 11.27 10.68 0.61 0.55
Somatic cell counts
(x 1000/ml) 1098 887 782 265 251 0.13
Milk composition
(kg/day)
Fat 0.85 0.78 0.88 0.75 0.05 0.34
Protein 0.60 0.61 0.67 0.59 0.04 0.46
Lactose 0.98 1.01 1.05 0.93 0.06 0.47
Body condition score 3.32 3.33 3.28 3.36 0.15 0.86
Net energy of milk
(MJ/kg) 2.79 2.62 271 243 0.13 0.33
Produced net energy for lactation
(MJ/day) 63.14 61.16 67.15 58.13 3.78 0.34
Milk production/DMI 1.18° 1.24° 1.31° 1.25° 0.037 0.001
NE. milk/NE_ intake 0.50 0.49 0.53 0.46 0.52 0.33
Milk N/N intake 18.73 19.31 20.86 18.47 1.17 0.42

FCM (p,55k8) = (1% x 5l ol gix(e S sk MOV 0% ()2 ad53(p S okS))

ECM = (+/¥ x 5ol 05 (p,55L5)) + (V)0 x o2 95 (0,5 6beS)) +(VIY % Sy 9dgi(a,55kS)) ¥

(Sl g e B (G Candg by F S glaasl bled Y

P2 0) W)l (5, sire Bl wloads 00ls Hlis luesl By > b a5 Sl ye pScaws Kl 3, jo y0 %
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.

c. FCM (kg) = (0.4 x milk production (kg)) + (15 x fat production (kg))

d. ECM = (0.3 x milk production (kg)) + (12.95 x fat production (kg)) + (7.2 x protein production (kg))

a,b,c. Mean within a row with different superscripts differ (P<0.05).
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Table 4. Effects of dietary supplementation with monensin and Methafix on rumen fermentation parameters

Diet ?

H b
c v VE MM SEM Diet effect

pH 6.44 6.56 6.63 6.52 0.08 0.14
VFA (mol/100 mol total VFA)

Acetate 68.26° 44,15 71.37° 65.54° 5.89 0.05

Propionate 17.14 43.94 16.02 18.03 7.34 0.09

Iso- butyrate 0.72 1.08 0.99 137 0.16 0.11
Butyrate 12.06° 7.93° 8.68% 11.71° 1.13 0.05

Valerate 0.77 0.66 0.88 0.96 0.08 0.11

Isovalerate 1.05 2.24 1.84 2.39 0.38 0.13
NGR® 5.2° 2,48° 5.242 4.75° 0.60 0.04
BCR® 0.02 0.035 0.030 0.037 0.005 0.15
AP 3.98° 1.91° 4.40° 3.64° 0.46 0.03

oSlie JoSe 2SS 10 0,5 O b o ¥ timmtize JoSo 5ok 10 )5 o TF+ oy ¥ 1 uSidlie b comiign oo (30538 (i w0l 5 )
o Gl s ¥ 13 o sl Jpa oo s 50 Jsoshs 5 15 isine o & 1oSudis oSS 13 05 8 5 iipn oS s YE Loyr

SR oz ol ggazme 4 cardide J18 Oy Gladl o A (S5 SIS ©z slaad 4 S5 05 8
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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.

c. Non-glucogenic ratio

d. Branched chain ratio

e. Acetate to propionate ratio

a,b. Mean within a row with different superscripts differ (P<0.05).
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Table 5. Effect of experimental diets on plasma metabolites concentration

H a
o v Diet E i SEM Diet effect ®
Glucose (mg/dl) 53.5 52.5 48.0 53.8 1.76 0.13
Insulin (UIU/mI) 3.54% 0.15° 1.19° 4.95° 0.53 0.007
Total cholesterol (mg/dl) 219.75 253.50 214.25 220.50 11.23 0.13
Triglycerides (mg/dl) 7.75° 9.50° 7.75° 10.25° 0.63 0.006
Total protein (g/dl) 7.17° 7.47%° 7.70* 7.75° 0.13 0.05
Blood urea nitrogen (mg/dl) 30.04 28.13 24.77 28.74 2.04 0.29
B-hydroxybutyrate (mg/dl) 0.53 0.44 0.55 0.38 0.05 0.13
Non-esterified fatty acids (mmol/l) 0.28 0.27 0,18 0.23 0.05 0.40

JoSo 55 55 5 B b oz ¥ seiye JaSa p,55hS 5 08 oo Y+ b oz X sl b eiye JaSa 553 g0 sl by )
()l gl O Sl 0SS 13 )50 5 Craiign 05 (oo YFo Loy oSl
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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. Mean within a row with different superscripts differ (P<0.05).
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ABSTRACT

This study was conducted to evaluate the effects of inclusion of monensin alone or in combination with
Methafix (a commercial product containing malate and fumarate) in the diets of lactating dairy cows on
ruminal parameters and serum metabolites. Four multiparous Holstein lactating dairy cows (657+ 12 kg
of live weight; 133 £ 41days in milk) were assigned to one of the four dietary treatments. The first
treatment was the control diet(C), second was control diet supplemented with 24 mg of monensin/kg of
DM (M), the third was control diet supplemented with 5 g of Methafix’kg DM (ME) and the fourth
treatment was C diet supplemented with 24 mg of monensin in combination with 5 g of Methafix/kg DM
(MM). Dietary supplementation with Monensin alone or in combination with Metafix significantly
decreased dry matter intake (P<0.05), while the intake of crude protein (CP), neutral detergent fiber
(NDF) and non-fiber carbohydrates (NFC) were not affected. Utilization efficiency of dry matter for milk
production was higher in monensin and Methafix-supplemented cows than in control cows (P<0.05).
Dietary supplementation with monensin decreased rumen concentrations of acetate and the ratio of
acetate to propionate (A:P; P<0.05). Serum concentration of triglycerides (TGs) was higher in M-fed
cows compared to the C and ME-fed cows (P<0.05). Serum concentration of total proteins (TP) was
higher in ME-fed cows than in the C-fed cows (P<0.05). Feeding dairy cows with a combination of
monensin and Methafix increased serum concentration of TGs and TP compared to the control animals
(P<0.05).
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