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Abstract. This study evaluated the effect of Leucaena leucocephala leaves 
supplementation on nutrient consumption and blood profile of lactating dairy 

cows. Twelve lactating Friesian Holstein Crossed were used in the experiment for 

60 days observation in “Mawar Mekar Farm” Karanganyar, Central Java. The 
treatments were P0, P1 and P2. Dairy cows in P0 were given basal ration which 

contained dry matter (DM) as 3% of body weight. The basal ration consisted of a 

40:60 ratio of forage to concentrate based on DM. Treatments P1 and P2 consisted 
of a basal ration, and respectively supplemented with 10% and 20% Leucaena 

leucocephala leaves, as a proportion of the forage DM. Data were collected on DM 

and crude protein (CP) consumption, blood glucose and urea nitrogen 
concentration. The result showed that the consumption of DM and CP, as well as 

urea nitrogen in blood of cows in P1 and P2 significantly higher than P0 (P <0.05), 

but blood glucose was not affected by treatments. The level of blood glucose in P0, 
P1 and P2 were 55.1; 54.9 and 53.5 mg/dL, respectively, while for urea nitrogen 

were 15.40; 20.10 and 26.50 mg/dL. In conclusion, adding Leucaena leucocephala 

leaves at a level of 10% of DM forage, is effective in maintaining blood glucose 
within physiological range, and achieving moderate level of blood urea nitrogen of 

dairy cows that received ration with a high proportion of concentrate. 

 
1. Introduction 

 
One of the challenges of producing dairy cattle in tropical regions is the fluctuation in the 

availability and quality of forage. Low forage production, particularly during the dry season, often 
leads to increase concentrate utilisation in the ration, which can potentially cause changes in 

rumen digestion. The quality of concentrate for dairy cows was determined by its protein content. 
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Lactating cows require high-quality protein to support rumen microbial protein synthesis and to 

achieve their milk production potential (1). Without proper nutritional management, dairy cows 
tend to produce low milk during lactation (2). One effective way to overcome that problem is to 

feed protein-rich supplements. Leucaena leucocephala, is a local source of protein with a drought- 

resistant, so that becomes valuable source of feed in semi-arid and tropical regions (3). Leucaena 
leucocephala being classified as proteinaceous roughage due to its high crude protein content, 

which averages 21.9% (4). Leucaena leucocephala contains a high proportion of rumen- 

degradable protein (RDP) and a significant proportion of by-pass protein (5). This high RDP 
fraction is essential for stimulating rumen microbial growth, while the by-pass fraction goes 

directly to the small intestine for absorption, making it a comprehensive source of nutrition for 

dairy cows (6). The study by (2) showed information on the digestibility of Leucaena leucocephala 
in the rumen of lactating Friesian Holstein cows. 

 
Blood glucose and urea levels can indicate the energy and protein status of dairy cattle. Glucose 
is the main precursor of milk lactose (7), while blood urea nitrogen (BUN) indicates efficiency of 

nitrogen utilization in feed (8). High BUN concentration indicates that nitrogen (in the form of 

ammonia) from rumen digestible protein degradation in the rumen has exceeded the capacity of 
microbes to synthesize microbial protein. This excess ammonia is absorbed into the liver and 

converted into urea, which is a wasteful process in terms of energy and protein (8). 

 
Leucaena leucocephala contains anti-nutritional factors, such as mimosine and other non-protein 

amino acids, as well as their derivative, 3,4-dihydroxypyridone (DHP), which limits its use (9). 

Therefore, this study aimed to know the effect of feeding Leucaena leucocephala as supplement in 

dairy cow rations, to maximise protein intake and minimise nitrogen waste, as reflected in blood 
urea levels. In this study, the leaves were added also to improve the ration, since the proportion 

of concentrate was high but low in protein content. 

 
2. Materials and Methods 

2.1 Dairy cow samples. 

The experiment involved twelve Friesian-Holstein Crossbred cows that had been lactating for five 

to six months. The cows' body weight ranged between 402 and 542 Kg. The study took place at 

"Mawar Mekar Farm" in Karanganyar, Central Java, and the cows were kept in individual pens with 
feed and water troughs. 

2.2 Ration and Supplementation treatments. 

The rations were formulated based on body weight and milk production, in accordance with 

National Research Council standards. The maximum dry matter content of the basal ration was 

3% of body weight. The treatments consisted of P0, P1 and P2. Treatment P0 was the basal ration, 

composed of forage and concentrate at a ratio of 40:60 of the total dry matter. Treatments P1 and 

P2 consisted of basal rations supplemented with Leucaena leucocephala leaves at 10% and 20% 
of the dry matter in the forage, respectively. Leucaena leucocephala leaves were wilted before they 

were fed to the cows. The composition of the feed for each treatment is presented in Table 1. There 

were four replicate samples for each treatment. The data collection period was 60 days, 14 of 

which were allocated for adaptation. 

Table 1. Composition of feed and nutrient content of dairy cow rations. 



11th International Seminar on Tropical Animal Production 2025 (ISTAP-XI 2025)
IOP Conf. Series: Earth and Environmental Science 1625 (2026) 012034

IOP Publishing
doi:10.1088/1755-1315/1625/1/012034

3

 
 

Treatments 
 

Variables P0 P1 P2 

Average body weight (Kg) 435 472 416 

Dry matter requirement of cow*) (Kg) 13.05 14.16 12.49 

 Feed offered (Kg DM/day)   

Forage 5.22 5.66 4.99 

Concentrate 7.83 8.49 7.49 

Leucaena leucocephala leaves 0 0.56 0.99 

Total dry matter 13.05 14.71 13.47 

Total crude protein 1.22 1.32 1.17 

Total digestible nutrient 8.24 8.93 7.88 

 
*) 3% of body weight; P0 = basal ration (40% forage and 60% concentrates as a percentage of 
total DM); P1 = P0 + 10% Leucaena leucocephala leaves as a percentage of forage DM, P2 = P0 + 
20% Leucaena leucocephala leaves as a percentage of forage DM. 

 
2.3 Measuring Nutrient Consumption. 

Feed consumption was measured by subtracting the amount of feed offered with the amount 

remaining feed after 24 hours. Nutrient consumption was determined by multiplying feed 

consumption by nutrient content (dry matter and crude protein). The nutrient content was 

analysed using the Proximate Procedure (10). 

2.4 Blood Profile Analysis. 

Blood samples were taken from the jugular vein of cows on the last day of the data collection 

period. The blood serum was separated and analysed immediately for glucose and urea 
concentrations using spectrophotometry at wavelengths of 500 nm and 578 nm, respectively (8). 

2.5 Statistical analysis. 

The data were statistically analysed using analysis of variance (ANOVA). If significant differences 
were found between treatments, a mean difference test was performed using Duncan's Multiple 

Range Test. 

 
3. Results and Discussion 

3.1 Nutrient Consumption. 

The data on DM and CP consumption were presented in Table 2. Consumption of DM and CP by 

cows in P1 and P2 were significantly higher than in P0 (P<0.05). As shown in Table 2, 

supplementing the basal ration with Leucaena leucocephala leaves increased the DM content of 

P1 and P2 rations. Therefore, the nutrient availability, particularly for protein in the P1 and P2 

rations was higher than in P0. Additionally, the cows' preference for foraging in P1 and P2 meant 
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that they consumed the forage supplement before the other components of their feed, so that 

increased CP consumption. 
Table 2. Nutrient consumption of dairy cow samples 

 
 

 
Variables 

Treatments 
 

P0 P1 P2 

Nutrient consumption (Kg DM /day) 
 

Dry matter 

Crude Protein 

Total digestible nutrient 

10.19a 

0.96a 

6.38a 

11.39ab 

1.11ab 

6.66 ab 

12.40b 

1.13b 

7.32b 

Nutrient consumption (g/Kg Body Weight) 

Dry matter 23.42a 24.13a 29.80b 

Crude protein 2.21a 2.35ab 2,71b 

Total digestible nutrient 14.67a 14.11a 17.60b 

 
a,b = Different superscripts within rows indicate significant differences (P<0.05); P0 = Basal ration 
(40% forage and 60% concentrates as a percentage of total DM); P1 = P0 + 10% Leucaena 
leucocephala leaves as a percentage of forage DM; P2 = P0 + 20% Leucaena leucocephala leaves as 
a percentage of forage DM. 

 
The results showed that the more Leucaena leucocephala leaves were supplemented, the more 

protein was consumed. This phenomenon occurred because the addition of leguminous leaves 

made the ration more palatable. In addition, the high supply of degraded nitrogen from Leucaena 

leucocephala leaves promotes rumen microbial activity. The increase in fermentation and feed 
output rates in the rumen caused the cows to consume more feed. The result indicated that 

supplementation with Leucaena leucocephala leave is beneficial to increase protein consumption 

in cow, especially in this study where the diet containing high levels of concentrate with low 

protein content. In this study, the protein content of the concentrate was low, only 10.14%. 

Although dry matter consumption was higher in P1 and P2 than in P0, the results showed no 

significant difference in digestibility, as reported by (2). This can be explained through two 
mechanisms: first, increased dry matter consumption without increased digestibility indicates an 

increase in the rate of passage. When feed moves more quickly through the digestive tract, there 

is less time available for microbes to degrade cellulose (fiber). Second, although Leucaena 
leucocephala leaves is a source of protein, at high level feeding, residual anti-nutritional factors 

such as mimosin and tannin gave inhibitory effect on the digestibility (11). 

3.2 Blood glucose concentration. 

The results showed that blood glucose concentration was around 53.50 to 55.10 mg/dL (Table 3.) 
and did not differ significantly between treatments. The range of blood glucose concentration in 

dairy cow is 50.31 to 54.37 mg/dL (12), 28.81 to 50.34 mg/dL (13) and 52 to 67 mg/dL (14). 
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The concentration of blood glucose in lactating dairy cows is strictly controlled because glucose 

is crucial for the production of milk lactose. The blood glucose in this study indicated there was 
energy competition in the cow samples. Although the consumption of DM and CP in P1 and P2 

was higher than in P0, there was no significant difference in blood glucose levels, and actually the 

lowest level was in P2. The cows in P2 consumed more protein than those in P1 and P0. However, 
the carbohydrates in the ration may be not available for synchronizing the use of rumen- 

degradable protein. This resulted in excess ammonia-N. The conversion of ammonia to urea in the 

liver required energy (15). The energy used to remove excess nitrogen is in competition with the 
energy necessary for milk production and maintaining glucose levels (16). Research on the 

relationship between protein and energy levels and rumen fermentation kinetics emphasizes that 

energy balance is crucial for protein utilization (16). Blood glucose of dairy cows in this study 
indicates that energy is allocated to overcome excess nitrogen, rather than to improve energy for 

lactose production. 

 
Table 3. Blood glucose and blood urea nitrogen concentration of dairy cow samples 

 

 Treatments  

Variables P0 P1 P2 

Blood glucose (mg/dL) 55.1 54.9 53.5 

Blood urea nitrogen (mg/dL) 15.40a 20.10b 26.50c 

 

 
a,b = Different superscripts within rows indicate significant differences (P<0.05); P0 = Basal ration 
(40% forage and 60% concentrates as a percentage of total DM); P1 = P0 + 10% Leucaena 
leucocephala leaves as a percentage of forage DM; P2 = P0 + 20% Leucaena leucocephala leaves as 
a percentage of forage DM. 

 
3.3 Blood Urea Nitrogen (BUN). 

Blood urea nitrogen (BUN) levels increased in line with the amount of Leucaena leucocephala 

leaves supplementation. The levels increased from 15.40 mg/dL in P0 to 20.10 mg/dL and 26.50 

mg/dL in P1 and P2 (P<0.01). The increase in BUN observed in treatments P1 and P2 was due to 

the high rumen degradable protein content of the Leucaena leucocephala. High BUN 

concentrations indicated that the amount of nitrogen in the form of ammonia from rumen 
degradable protein degradation in the rumen has exceeded the microbes' capacity to synthesis 

microbial protein (7). This excess ammonia is absorbed into the liver and converted into urea, 

a process that wastes energy and protein. The efficiency of microbial protein synthesis depends 

on the availability of rapidly fermentable carbohydrates as the sources of energy, which must be 

synchronised with the breakdown of rumen degradable protein in the rumen (6,7). 

Supplementation of Leucaena leucocephala leaves at the level of 20% of forage DM possibly 
caused high amount of rumen degradable protein in the rumen, so that exceed the microbes' 

ability to bind it into microbial protein. This condition resulted in the rapid accumulation of 

ammonia nitrogen. This accumulation increases the absorption of ammonia into the blood, which 

is then converted into urea, causing an increase in blood urea (8). The average concentration of 

blood urea nitrogen were 13.98 mg/dL in low yield dairy cow and 12.77 mg/dL for high yield 
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cows (17), while (18) found in Holstein Friesian were 26.50 mg/dL and 23.60 mg/dL, in average 

was 25.10 mg/dL. Concentration of blood urea nitrogen as 26.50 mg/dL in P2 suggests that the 
utilization of nitrogen was not efficient. The cows in P1, which received Leucaena leucocephala 

leaves as much as 10% of forage DM produced moderate blood urea nitrogen levels. This result 

indicated better synchronization between rumen degradable protein and energy available in the 
ration. Blood urea nitrogen is used to evaluate nitrogen status in dairy cows, therefore the 

nitrogen status of dairy cows which received Leucaena leucocephala leaves as 10% of forage DM 

was better than that of 20% DM supplementation. Lactating dairy cows in tropical regions 
generally have a rumen microbial population which capable of degrading a toxic derivative of 

mimosin (19, 20). The highest BUN level caused by P2 can be interpreted as an indirect effect of 

mimosin in Leucaena leucocephala. 

 
4. Conclussion 

 
In conclusion, supplementing the ration of lactating dairy cows with Leucaena leucocephala leaves 

significantly increases DM and CP consumption, particularly in rations containing a high 
proportion of low-protein concentrates. There was no effect on blood glucose levels, but blood 

urea nitrogen levels increased significantly. Supplementing with Leucaena leucocephala leaves at 

10% of forage DM is effective in maintaining blood glucose within the physiological range with a 

moderate level of blood urea nitrogen. 

 
5. Ethics approval  

 
This article is has ethical approval from The Faculty of Veterinary Universitas Gadjah Mada No. 

0019/EC-FKH/Eks/2019. 
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