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ABSTRACT 

Twenty goats of White Improved breed were divided by analogue method into four groups and 
fed a basal diet consisting of different roughages (maize silage, sugar beets and meadow hay) and a 
concentrate containing soyabean and rapeseed meals. Animals from individual groups were supple
mented with 0, 1.5, 3 and 4.5 g/d of rumen protected methionine (Smartamine™ M). 

No significant differences in milk yield and composition were observed. However, a trend in the 
daily milk and fat yields as well as in milk protein content and yields were found in goats with the 
increase of rumen protected methionine up to 3 g/d. The amino acid composition of milk protein did 
not differ significantly among groups. 
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INTRODUCTION 

Methionine (Met) is considered as one of the most important amino acids (AA) 
limiting milk protein synthesis in lactating dairy cows (Rulquin et al., 1993; Sloan, 
1997). In many investigations, in which the effect of Met infused postruminally or 
intravenously or fed in a rumen-protected form on milk yield and composition, 
differing results were obtained. In some cases, a simultaneous increase in milk and 
protein yield was observed (La Henaff et al., 1990; Rulquin and Delaby, 1997), in 
others - only in milk protein yield (Rulquin, 1992), while in many others - no 
effects were recorded (Pacheco-Rios et al., 1997; Overton et al., 1998). 
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Relatively little is known about Met requirements of lactating goats and the 
few studies in this field deal mainly with metabolic aspects associated with protein 
synthesis in the mammary gland (Bequette et al., 1996). 

Therefore, the purpose of our study was to determine the effect of different 
levels of rumen-protected methionine (RPM) on milk yield and its composition in 
lactating goats fed mixed roughage-based diet. 

MATERIAL AND METHODS 

Twenty goats of White Improved breed of average body weight 53 kg (± 4 kg) 
were divided into four groups according to the analogue method. Standard criteria 
were used: lactation number (2-4), lactation stage (80-100 d) and milk yield (1.7-
2.0 1/d). The experiment consisted of a 14-day initial period and a 14-day experi
mental period in which animals from individual groups were supplemented with 
rumen protected DL-methionine (Smartamine™ M) containing 70% DL-methionine 
(Rhone-Poulenc Animal Nutrition, Poland) in the amount of 0,1.5, 3.0 and 4.5 g/d. 

Throughout the study, goats were housed in four groups and fed according to 
the INRA system (INRA, 1989). Animals obtained a basal ration consisting of 
mixed roughage and concentrate (69:31%, DM basis). The roughage was made up 
of maize silage, sugar beets and meadow hay (32:13:55%, DM basis of all roug
hages) which were fed to animals in group in the amount of 1.3, 1.3 and 0.8 kg/d, 
respectively. The concentrate in the amount of 0.64 kg/d (soyabean meal 12.92%, 
rapeseed meal 9.23%, wheat 9.23%, wheat brans 27.68%, barley 18.45%, dried 
sugar beet pulp 18.45%, limestone 3.14% and premix 0.90%) was fed and control
led individually daily during milking. 

The chemical composition of feeds and nutritive value of diet are given in Table 1. 
RPM, was mixed with a small amount of concentrate before feeding. Animals were 
fed and milked twice daily at 7.00 and 16.00. In the last day of experimental period 
samples from morning and afternoon milkings were pooled according to yield and 
analysed for protein, fat and lactose contents by infrared analysis (Milkoscan 133B, 
Foss Electric, Denmark) and for amino acids using an automatic amino acid analyser 
(T-339, Microtechna, Czech Republic) according to methods given by Urbaniak et 
al. (2001). Casein was determined according to the method given by Jurczak (1999). 
Standard methods were used to determine the basic chemical composition of feeds 
(AOAC, 1990). Acid detergent fibre (ADF) and neutral detergent fibre (NDF) were 
determined by the method of Van Soest et al. (1991). 

Data were analysed by ANOVA using the general linear models procedure of 
SAS (1985). The main model effects were: goat, period and treatment. Results 
were expressed as least square means. The significance of differences was accep
ted at PO.05. 
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TABLE 1 

Chemical composition, g/kg DM 

Components maize sugar meadow concentrate of basal ration 
silage beets hay 

Dry matter 291.4 152.3 919.5 896.2 UFL / kg D M 0.83 
Crude protein 72.4 134.6 95.8 187.9 PDI (E), g/kg DM 85 
Ether extract 18.9 44.6 8.8 34.6 PDI (N), g/kg DM 82 
Crude fibre 288.3 69.6 369.8 71.3 Met D I , % PDI 1 1.87 
N-free extractives 572.0 522.7 440.0 630.7 Lys D I , % PDI 1 6.90 
Crude ash 4 8.4 228.5 85.6 75.5 
Acid detergent fibre 313.3 83.4 383.6 97.6 
Neutral detergent fibre 566.2 141.8 680.8 257.3 
1 calculated using an AA profiling method (Rulquin et al., 1998) 

RESULTS 

Supplementation of protected Met did not have a significant effect on milk 
production and composition (Table 2), although a trend for the increase in milk 
and milk fat yield and milk protein content and yield were observed with the in
crease of RPM supplementation up to 3 g/d. A higher addition of RPM led to a 
decline in values of the examined parameters. Milk fat, lactose and casein content 
varied inconsistently. Also AA composition of milk protein (Table 3) was not af
fect by Met supplementation. 

TABLE 2 

The effect of rumen protected methionine on milk yield and its composition 

, ,. Smartamine™ M , g/d 
Indices 

0 1.5 3 4.5 SEa P 
Yield, g/d 

milk 1882.0 2078.0 2108.0 1988.0 52.8 NS 
protein 48.7 55.9 57.3 52.6 2.9 NS 
fat 61.0 64.4 64.9 63.8 4.3 NS 

Composition, g/100 g 
protein 2.59 2.69 2.72 2.65 0.16 NS 
fat 3.24 3.10 3.08 3.21 0.49 NS 
lactose 4.29 4.04 4.31 4.25 0.18 NS 
casein 2.08 2.11 2.15 2.06 0.18 NS 

a standard error 
NS - non-significant 
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TABLE 3 
The effect of methionine infusion on amino acid (AA) composition of milk protein, g AA/ lOOg 
protein 

Amino acid 
Smartamine™ M , g/d 

SEa p Amino acid 
0 1.5 3 4.5 

SEa 

EAA* 
Lys 6.4 6.9 6.6 6.4 0.7 NS 
His 3.2 3.1 3.0 3.0 0.4 NS 
Thr 4.6 4.5 4.5 4.5 0.3 NS 
Arg 2.4 2.5 3.1 2.5 0.3 NS 
Val 5.8 5.7 5.6 5.8 0.5 NS 
Met 2.3 2.4 2.5 2.5 0.3 NS 
Cys 1.0 1.0 1.2 1.0 0.1 NS 
He 4.2 3.9 3.9 4.3 0.2 NS 
Leu 8.0 7.4 7.7 8.6 0.4 NS 
Phe 4.7 3.9 4.1 4.6 0.4 NS 

NEAA** 
Tyr 3.5 3.3 3.7 3.6 0.4 NS 
Asp 6.8 6.7 6.8 6.3 0.2 NS 
Glu 21.1 21.6 21.4 21.1 0.2 NS 
Ser 4.3 4.3 4.7 4.3 0.2 NS 
Gly 1.4 1.4 1.5 1.5 0.1 NS 
Ala 2.6 2.7 3.1 2.7 0.2 NS 
Pro 12.8 13.4 12.3 11.2 1.6 NS 

Total EAA 42.6 41.3 42.2 43.2 1.9 NS 
Total NEAA 52.5 53.4 53.5 50.7 1.9 NS 
Total AA*** 95.1 94.7 95.7 93.9 0.3 NS 

*EAA - essential amino acids, **NEAA - non- essential amino acids, ***TAA - total amino acids 
a standard error; NS - non-significant 

DISCUSSION 

The performed experiments dealt with the influence of RPM for lactating goats 
fed a mixed roughage-based diet on milk yield and composition. Met and Lys 
concentrations in the total AA passing to the small intestine calculated using an 
AA profiling method (Rulquin et al., 1998) amounted to 1.87 and 6.90%, respec
tively. The addition of RPM (Smartamine™) increased the concentration of Met in 
the duodenal digesta protein of goats in individual groups up to 2.56, 3.22 and 
3.86%, respectively. 

There is no data in the available literature dealing with the effect of protected 
methionine on lactating parameters of goats. Majority of these types of investiga-
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tions were carried out on dairy cows. No significant increase in milk yield was 
found in cows fed maize silage and hay-based diets (Schingoethe et al., 1988), in 
cows fed lucerne-maize silage-based diets (Armentano et al., 1997; Overton et al., 
1998) which were supplemented with protected Met and also when cows were 
given grass silage-based diets supplemented with Met (Chillard et al., 1995) post-
ruminally. It is generally believed that substantial milk yield increases can be 
achieved in the early lactation but not in mid- or late lactation (Rulquin, 1992). In 
our studies, goats were beyond their lactation peak and this may explain lack of 
significant differences in their milk yield. 

Lactation parameters which respond to limiting A A supplementation most fre
quently are milk protein content and yield. However, in our experiments we did 
not observe a significant increase of the above parameters, contrary to studies in 
which grass silage or maize silage-based diets were post-ruminally supplemented 
with Met (Pisulewski et al., 1996; Rulquin and Delaby, 1997) or when protected 
Met and Lys were added to a maize-based diet (Armentano et al., 1993). Similarly 
to our experiment, also Overton et al. (1998) and Pisulewski and Kowalski (1999) 
did not find a significant increase in milk protein yield as well as protein and 
casein content in milk. 

The diet formulated for this experiment covered the INRA (1989) net energy 
(UFL) and protein (PDI) recommendations. It can, therefore, be assumed that the 
basal diet, in conditions o f this experiment, provided the animals also with suffi
cient quantities o f Met absorbable in the small intestine. 

Fat yield and content in milk in our experiment were not treatment-depend 
which is in agreement with results o f several similar investigations (Chillard et al., 
1995).The lack o f influence of increasing RPMH levels on A A milk protein com
position observed in these investigations corresponds with results o f similar stud
ies conducted on lactating ewes whose diet was supplemented wi th protected Met 
(Lynch et al., 1991). It is generally believed that A A milk protein composition is 
relatively stable and only slightly depends on nutritional factors. 

Summing up, it can be concluded that, in conditions o f this experiment, when 
the basal diet provided the recommended quantity of energy (UFL) and protein 
(PDI), methionine was not an amino acid which limited milk yield and composi
tion in lactating goats. 
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STRESZCZENIE 

Dodatek chronionej metioniny dla koz mlecznych zywionych dawkq z udzialem roznych pasz 
objetosciowych 

Dwadziescia koz rasy bialej uszlachetnionej podzielono metodq. analogow na cztery grupy 
i zywiono dawka^podstawowq. skladaja^ siQ z roznych pasz objetosciowych (kiszonka z kukurydzy, 
buraki cukrowe i siano lajcowe) oraz paszy tresciwej z udzialem poekstrakcyjnych srut: sojowej 
i rzepakowej. Zwierzeja z poszczegolnych grup otrzymywaly dodatek 0, 1.5,3.0 i 4.5 g/d chronionej 
metioniny (Smartamine™ M). 

Nie stwierdzono istotnych roznic w wydajnosci i skladzie mleka. Obserwowano jednak tenden-
CJQ wzrostu dziennej wydajnosci mleka i tluszczu oraz zawartosci i wydajnosci bialka mleka u koz 
wraz ze wzrostem dodatku chronionej metioniny do 3 g/d. Sklad aminokwasowy bialka mleka nie 
roznil si$ istotnie pomiedzy grupami. 


