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Abstract: A study was conducted to determine the mimosine content and the nutritive values of Neolamarckia cadamba and Leucaena leucocephala in 
comparison to Medicago saliva (alfalfa hay) as forage quality index. A total of 22 N. cadamba and 35 L. leucocephala seedlings were analyzed to 
determine the mimosine content after 6 months of planting. It was noted that the mimosine content was highest in L. leucocephala (1.6%) and lowest in 
N. cadamba (0.03%) in comparison to M. sativa which has no mimosine content. Crude protein content was 23.48%, 20.90% and 14.83% for L. 
leucocephala, N. cadamba and M. sativa, respectively. The crude fiber was maximum in M. sativa (27.23%) and minimum in L. leucocephala (18.77%). 
Crude protein, crude fat, gross energy, protein to energy (P/E) ratio, organic matter and total ash in N. cadamba was higher compared to M. sativa. L. 
leucocephala was lower in nitrogen free extract, crude fiber and total ash compared to N. cadamba. Results from this study clearly indicate that N. 
cadamba has high forage quality and comparable to the traditional L. leucocephala and M. sativa as forage for ruminant and non-ruminants. 
 
Index Terms: Neolamarckia cadamba, Leucaena leucocephala, Medicago sativa, mimosine, nutritive value, forage quality index 

———————————————————— 

 

1 INTRODUCTION 
The need to develop cheap and readily available alternative 
feeding materials to support livestock growth has become 
imperative. Leaf protein sources obtained in leaf vegetables, 
legume trees, fodder trees and shrubs as feed resources to all 
classes of livestock offer tremendous potentials and received 
increasing attention [1], [2], [3]. Mimosine is a free amino-acid 
very often present in certain legume plants which include 
Leucaena leucocephala. Mimosine and its degradation 
product 3-hydroxy-4(1H)-pyridone (DHP) are both toxic when 
ingested by herbivores and therefore, its presence limits the 
use of the leaves and seeds in feed for mono-gastric animals 
since it affects thyroid function, leading to poor growth and 
ultimately death in both ruminants and non-ruminants [4].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Leucaena leucocephala or locally known as petai belalang 
belongs to family Leguminosae. It is valued as an excellent 
protein source for cattle fodder, consumed browsed or 
harvested, mature or immature, green or dry. The nutritive 
value is equal to or superior to Medicago sativa (alfalfa) [5] 
and therefore, it is often being described as the alfafa of the 
tropics. All parts of L. leucocephala are edible to animals, 
including leaves, young stem, flowers, young and mature 
pods, and seeds [5]. Leucaena foliage (leaflets plus stems) 
contains both nutrients and roughage and makes a ruminant 
feed roughly comparable to alfalfa forage. It is a rich source of 
protein (15-38%), produce up to 20 metric tons of dry matter 
per ha and the foliage is highly digestible (60-70%) [6]. 
Neolamarckia cadamba or locally known as kelampayan 
belongs to family Rubiaceae. It is one of the most frequently 
planted trees in the tropics and suitable for ornamental use 
and agroforestry practices [7]. In fact, it has been selected as 
one of the plantation tree species in forest rehabilitation 
projects in Malaysia due to its short rotation period [8], [9], 
[10], [11]. Under normal conditions, it reaches a height of 17 m 
and a diameter of 25 cm at breast height (dbh) within 9 years. 
It is one of the best sources of raw material for the plywood 
industry, besides pulp and paper production. It can be used as 
a shade tree for dipterocarp line planting, whilst its leaves and 
barks have medical applications. The dried barks can be used 
to relieve fever and as a tonic, whereas a leaf extract can 
serve as a mouth wash [12]. Other than medical applications, 
its leaves have also been used as fodder to cattle [7], but so 
far no scientific study has been done which may support its 
use in traditional forage. Thus, the present study was carried 
out to determine the nutritive value of N. cadamba and L. 
leucocephala with M. sativa as forage quality index. The 
mimosine content was also determined by using high-pressure 
liquid chromatography (HPLC) for both species. 
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2 MATERIALS AND METHODS 
 

2.1 Mimosine content 
The fresh leaves of N. cadamba and L. leucocephala were 
harvested at the age of seven months after planting. 1 g of the 
fresh leaves was added with 10 ml of 0.1 N HCl in a flask. The 
mixture was vortexed for 1-2 minutes and then extracted for 
24 hours. HPLC (Shimadzu CTO-2A) UV-Vis detector analysis 
was performed on analytical column C18 (4.6 X 150 mm, 5 
mM) at 60

o
C. A total of 20µl of sample solution was injected 

into the column and eluted with a mobile phase of 0.2% (w/v) 
orthophosphoric acid, and detected using UV at 280 nm based 
on the procedure of Puchala et al. [13]. 
 

2.2 Nutritive value 
Leaves samples were ground into fine powder by using a 
grinder. The samples were analyzed for dry weight (DW), 
crude protein (CP), crude fat (EE), crude fiber (CF) and total 
ash (TA) as described by the Association of Official Analytical 
Chemists (AOAC) [14]. Moisture was determined by drying the 
samples at 105

o
C overnight and the loss in weight was 

reported as a percentage of moisture. Nitrogen free extract in 
the samples were calculated using the following equation: 
NFE = 100 - (Moisture + CP + EE + CF). Gross energy was 
calculated as 5.65, 9.45 and 4.12 Kcal per 100 gram of 
protein, lipid and carbohydrate, respectively. 
 

3 RESULTS AND DISCUSSION 
A total of 22 N. cadamba and 35 L. leucocephala seedlings 
were analyzed in the present study. Mimosine content was 
analyzed by using HPLC and the results are given in Table 1. 
The mimosine content was highest in L. leucocephala (1.60%) 
(Fig. 1) and lowest in N. cadamba (0.03%) (Fig. 2). The 
mimosine content in N. cadamba was much lower than L. 
leucocephala, while M. sativa (alfalfa) did not contain any 
mimosine [15]. Values obtained for mimosine content of fresh 
L. leucocephala leaves at the age of 7 months were nearly 
similar to those reported by EL-Ashry et al. [16], with mimosine 
content of 1.92% for fresh L. leucocephala leaves at the age of 
7 months. Similar results were also reported by Mutayoba et 
al. [17], with mimosine content of 1.89% for L. leucocephala 
leaves. The results are comparable with the results obtained 
by Deshmukh et al. [18] and Silva and Haag [19], who stated 
that the mimosine content depends on the stage of plant 
growth being maximum on the thirtieth day (7.1%) and 
progressively decreased by 45 days (6.0%) and 60 days 
(4.2%) of growth. Cutting the plant had an effect as well, with 
mimosine content ranging from 2.5% to 4.9% and from 1.4% 
to 3.4%, in the second and third cuttings, respectively [20]. 

 
 
 
 

 
 

 
 
Fig. 1. Chromatogram of mimosine content in L. leucocephala 

leaves 
 

 
 

 
 

Fig. 2. Chromatogram of mimosine content in N. cadamba 
leaves 

 
Table 2 shows the nutritive value of N. cadamba and L. 
leucocephala leaves. L. leucocephala showed the highest in 
crude protein and crude fat, meanwhile N. cadamba was 
highest in crude fiber and total ash than L. leucocephala. This 
result is comparable to M. sativa with the nutritive value of 
14.83%, 27.23%, 2.15%, 6.27%, 90.24%, 39.76%, 267.92 
kcal/100g and 55.35 mg cp/kcal for crude protein (CP), crude 
fiber (CF), crude fat (EE), total ash (TA), organic matter (OM), 
nitrogen-free extract (NFE), gross energy and crude 

TABLE 1 
MIMOSINE CONTENT (%) IN N. CADAMBA AND L. LEUCOCEPHALA 

LEAVES 

Species Mimosine Content (%) 

L. leucocephala 1.60
a
 

N. cadamba 0.03
b
 

LSD0.05 means in the same column within each item having 
different superscript are significantly different (p< 0.05) 
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protein/gross energy ratio (P/E ratio), respectively as reported 
by Babth et al. [21]. Crude protein content was 23.48%, 
20.90%, 14.83% and 20.81% for L. leucocephala, N. 
cadamba, M. sativa (alfalfa) [21] and green alfalfa [22], 
respectively. The crude fibre showed the highest in M. sativa 
(27.23%), intermediate in N. cadamba (20.27%) and the 
lowest in L. leucocephala (18.77%). Crude protein, crude fat, 
gross energy, protein to energy ratio, organic matter and total 
ash in N. cadamba was higher compared to M. sativa. L. 
leucocephala was lower in nitrogen free extract, crude fiber 
and total ash compared to N. cadamba. The results from this 
study indicate that N. cadamba has high forage quality in 
comparison to the traditional L. leucocephala and M. sativa as 
forage for ruminants and non-ruminants. The crude protein 
(CP) value was high in both species which is in agreement 
with the observation of Waldroup and Smith [23] that 
multipurpose trees contain 20.0% CP or above in their leaves. 
The CP contents were, however, higher than the values of leaf 
meals obtained from grasses and vegetable shrubs which 
seldom exceed 15.0g/100g [24], [25]. The total ash contents 
were high which indicates that inorganic elements are 

substantial in the plants [26]. The nutritive values obtained 
from L .leucocephala leaves are comparable to those 
published results. Atawodi [27] analyzed leaves of L 
.leucocephala and found that the nutritive values were 
22.76%, 22.29%, 4.60% and 9.73% for crude protein, crude 
fiber, crude fat and total ash, respectively. Sallam [28] reported 
that L. leucocephala contained 8.59% ash, 91.41% organic 
matter, 19.93% crude protein, 11.06% crude fiber, 0.97% ether 
extract and 59.45% nitrogen free extract. Aganga and 
Tshwenyane [29] also found that the average crude fiber of the 
whole plant of L. leucocephala was 11.84%, with the average 
neutral detergent fiber, acid detergent fiber (ADF) and acid 
detergent lignin (ADL) were 34.5%, 24.7% and 15.5%, 
respectively (on dry matter basis). Wheeler et al. [30] found 
that the dry matter digestibility (DMD) of L. leucocephala was 
57.7%, while crude protein of L. leucocephala based on dry 
matter was 29.5%. Similar results were also observed by Maw 
[31] on the nutritive value of some foliage trees locally 
available in Myanmar. He reported that the nutritive values 
were in the  

TABLE 2 
THE NUTRITIVE VALUE OF N. CADAMBA AND L. LEUCOCEPHALA LEAVES IN COMPARISON TO M. SATIVA 

 

Species 
CP 
(%) 

CF 
(%) 

EE 
(%) 

TA 
(%) 

OM 
(%) 

NFE 
(%) 

GE 
(kcal/100g) 

P/E 
(mg cp/kcal) 

N. cadamba 20.90
b
 20.27

a
 2.60

b
 9.76

a
 90.32

a
 36.78

a
 294.28

b
 71.02

a
 

L. leucocephala 23.48
a
 18.77

b
 3.31

a
 9.09

b
 90.89

a
 36.24

a
 313.25

a
 74.96

a
 

M. sativa [21] 14.83 27.23 2.15 6.27 90.24 39.76 267.92 55.35 

LSD0.05 means in the same column within each item having different superscript are significantly different (p< 0.05) 
 

range of dry matter (8.30% - 86.50%), organic matter (66.89% 
- 98.05%), crude protein (8.03% - 32.43%), neutral detergent 
fibre (16.93% - 71.10%) and acid detergent fiber (7.37% - 
53.10%).  
 

4 CONCLUSION 
This study has confirmed that N. cadamba leaves have high 
forage quality due to its high protein and low mimosine 
contents, besides its medicinal values. Its nutritive value is 
comparable or superior to the traditional L. leucocephala and 
M. sativa as forage for ruminants and non-ruminants. In fact, 
this is the first report on the nutritive value of N. cadamba 
leaves. It is hoped that this result could pave the way for 
developing a cost effective livestock feed with high protein 
content so that we may achieve economic benefits of great 
significance in future.  
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