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Research into the efficiency of dietary protein utilisation 
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ABSTRACT

The physiological processes revealing the dietary protein utilisation by 

lactating goats were studied on 10 goats from lambing to the fifth month of 

lactation by recording the feed intake and milk yield at regular periods. 

Nitrogen balance was monitored by determining nitrogen digestibility and 

nitrogen retention in the urine and milk. The average daily feed intake ranged 

between 1595g and 1780g DM; milk production over the five months decreased 

from 2820g la 1800g per day. Nitrogen balance during this period had negative 

values until the middle of the 4

th

 month of lactation, turning thereafter positive.
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INTRODUCTION

During the past years the goat stock reared in the private households 

increased significantly driven by the feeding and dietetic qualities of the goat 

milk, meat and derivates.

The varied genetic potential of the goat populations from the main rearing 

areas from Romania is quite limited. The rather low milk productions frequently 

produced by the uniform goat herds or by mixed herds of goats and sheep, 

hardly exceed 1/1.2 litres/animal/day, which is very uneconomical for the small 

farmer.

The further maintenance of these animals on unkept pastures, barren lands, 

village common pastures or brambles can not offer optimal conditions for 

achieving productions at least at the level of their real potential.

Based upon these considerations we undertook to study the potential of the 

lactating Carpathian goats to use the dietary protein, to reveal the relation 

between the requirements, protein supply and goat performance and to identify 

proper feeding modalities.

MATERIAL AND METHODS

Ten adult Carpathian goats were monitored from lambing to the 20

th

 week 

of lactation. The diets consisted of gramineous and leguminous hay, winter 
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fodder hay and a concentrate based on corn, sunflower meal and a vitamin-

mineral premix adequate to the physiological category.

Table 1. Dietary formulation (% average values) 

Diet formulation %Weeks of 

lactation

Number 

of 

animals

Body 

weight

kg

Mixed 

hay

Winter 

fodder hay

Corn Sunflower 

meal

1-4 10 45.9 38 8 40 14

5-8 10 44.6 38.5 5 41 15.5

9-12 10 42.9 44 - 44 12

13-16 10 40.5 43 - 46 11

17-20 10 40.1 50 - 41 9

Feed ingesta, nutrient digestibility and nitrogen loss were recorded on a 

weekly basis using digestibility pens fitted for measurements on small 

ruminants (Burlacu, 2002). The feed, faeces and urine samples were analysed 

by Weende. The energy content was measured with an adiabatic calorimeter. 

Nitrogen balance involved the determination of the ingested nitrogen, nitrogen 

digestibility, urine nitrogen and the nitrogen excreted through milk. Protein 

digestibility (IDP) was determined with the technique of Verite et al. (1987) and 

was expressed by the two forms, IDPN and IDPE. The statistical processing of 

the data was done with the equations of Sandu (1995).

RESULTS AND DISCUSSION

The average diet structure was 42,7% leguminous + gramineous hay, 

7.55% winter fodder hay (over the first two weeks), 42.4% corn and 12.3% 

sunflower meal (Table 1) and the dry matter intake ranged from 1595g (week

20) to 1780g (weeks 5-8).

Table 2 shows the chemical composition of the diets, which had 236 to 280 

g crude protein; 262 to 374 gross fibre; 61% to 68% organic matter digestibility; 

64% to 68% IDPN digestibility and 62% 70% IDPE digestibility.

Table 2. DM intake, diet chemical composition, organic matter and protein digestibility

Week of lactation DM

g

OM

g

CP

g

EE

g

CF

g

DOM

g

IDPN

g

IDPE

g

1-4 1695 1583 271 44 365 1081 175 169

5-8 1780 1693 280 55 375 1100 183 181

9-12 1700 1605 268 50 296 1074 178 181

13-16 1720 1633 259 49 300 1090 173 175

17-20 1595 1500 236 46 262 920 161 166

During this period average milk samples have been collected from the 

morning and evening milking and assayed for milk fat and milk protein. Table 3 

shows that milk protein ranged from 3.16% to 3.72%; milk fat ranged between 
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3.1% and 3.83%; milk energy ranged from 289 to 325 kJ/100 ml milk. These 

data are very close to those reported by Pop et al.(1983) and who 

worked on Carpathian goats too. They reported values between 3.5 and 3.8% 

and between 3.2 and 3.9% between April and September. These values differ, 

however, from the lactations of performing breeds, such as the French Alpine 

with 2.7 % protein and 3.2% fat, average values for 250 days, obtained feeding 

diets with similar energy and protein level.

Table 3. Daily milk yield and chemical composition of the milk (average values)

Week of lactation Amount

g/day

DM

%

Protein

%

Fat

%

GE

kJ/100ml

1-4 2580 12.8 3.56 3.17 289

5-8 2820 12.3 3.29 3.19 294

9-12 2780 12.4 3.16 3.27 296

13-16 2435 13.8 3.4 3.28 303

17-20 1800 13.4 3.72 3.83 325

The nitrogen balance involved the determination of the average weekly 

ingested nitrogen, digestible nitrogen, urine nitrogen and nitrogen excreted 

through milk (Table 4). Nitrogen balance had a negative trend until week 12, 

with average values ranging between – 1.51 and -2.6 up to 1.8 g in the last 

weeks, when it turned positive.

Table 4. Nitrogen balance (g/day)

Week of lactation Ingested 

N

Digestible 

N

Urine 

N

Milk N N

balance

1-4 43.36 29.05 15.93 14.72 -1.6

5-8 44.80 31.13 18.41 14.88 -2.6

9-12 42.88 29.58 17.01 14.08 -1.51

13-16 41.44 28.18 14.28 13.28 0.62

17-20 37.76 24.92 12.40 10.72 1.8

Thus, the digestible nitrogen, as proportion of the ingested nitrogen 

averaged daily between 69% during the early weeks to 66% in weeks 17-20, 

which means daily amounts between 31.13g and 24.92g. The urine nitrogen had 

average daily values between 12.4 and 18.41g related to the digestible nitrogen 

between 50% and 59%.

Making the difference between the sum of the urine and milk nitrogen and 

the digestible nitrogen, we obtained negative values of the nitrogen balance up 

to week 12, then positive to the end.

Relating the values of the milk nitrogen to the digestible nitrogen we 

calculated the yield of protein utilization for milk protein synthesis, which 

ranged between 51% and 43%. These values are in agreement with the works of 

other researchers: (Cisuk, 1980) (Nsahlai et al., 2004, Niver, J. W., 2005) who, 

working on goats fed on diets with different protein levels obtained yields 
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between 35-80 %. Starting from the value of the requirement for intestinally 

digestible protein (IDP) for maintenance of 2.32g /kg 

0.75

(Morand Fehr cit. de 

Alderman, 1993) correlated with the values obtained by us, we calculated the 

norm of intestinally digestible protein for this physiological category, which 

was 150-200 g for the goats with a body weight between 40-50 kg. During early 

lactation, when the protein reserves are low, the goats must receive at least 110 

g IDPE/kg DM (Morand Fehr and D. Sauvant 1993), controlling thus the deficit 

of IDP, which must be met by giving undegradable protein in amount of at least

60g IDPA/Kg DM. Compared to the productions obtained from balanced diets, 

the exploitation systems on pastures, even on improved ones, or in stabulation 

feeding poor quality bulk forages and insufficient amounts of concentrates can 

only meet 40 to 70 % of the feeding requirements of the goats. The diets based 

only on bulk forages can produce in the rumen an improper protein ratio and 

disproportions between the volatile fatty acids with repercussions on the 

quantity and quality of the goat milk.

CONCLUSIONS

- for a crude protein level of 236g to 280g and a digestibility in terms of 

IDPN and IDPE ranging between 64% and 68%  and between 62% and 70 %, 

respectively, the dry matter intake varied from 1595 to 1780g.

- milk protein was 3.16% to 3.72% and milk fat was 3.17% to 3.83 %; milk 

energy was 289 to 325 kJ/100ml milk.

- the digestible nitrogen as proportion of the ingested nitrogen, had average 

daily values from 69% during the first week to 66% in weeks 17-20,

representing daily amounts between 31.13g and 24.92g.

- the yield of digestible protein utilization for milk protein was 51% in the 

first week and 43% towards the end of week 20.

- an improved and balanced feeding may efficientize goat performance, 

although the productive potential of the goats is known to be modest.
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