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I. INTRODUCTION 
Insufficient feed availability and nutrition has been 

discovered to be major constraints to livestock growing in 
Nigeria [1]. Animal and vegetable protein supplement are 
both used as a protein source in livestock rations which 
include fish meal, blood meal, groundnut cake, soybean meal, 
cotton seed meal, etc. Like other developing nations of the 
world, protein cost of animal origin in Nigeria is high and 
often not affordable by the local man. Therefore the necessity 
to alleviate the insufficiency in protein availability has been 
channeled towards the utility of easily accessible and 
inexpensive feed stuffs, which are plant proteins [2]. 

Piper umbellatum Linn is a perennial herb or scrambling 
shrub that is widely naturalized in tropical rain forest in 
Africa, Japan and the Indian Ocean Islands [3]. It belongs to 
the Piperaceae family and order: Piperales. The plant appears 
as the prevalent flora wherever they are discovered and 
tolerate light winter forest [4]. They become scanty in dry 
period. P. umbellatum are seen as undergrowth in evergreen 
rainforest and in river banks but few in moist or damp places 
[3]. According to [5], several common names are associated 
with this plant which is: cow-foot leaf, fula-pulaar, wild 
pepper, pepper plants, pepper vines. It is known as 
nyakorbadua in Ogoni, Khana Local Government Area of 

Rivers State where the plant sample was harvested. Although 
consumed uncooked, steamed, or cooked as a vegetable or 
condiment with fish or meat and rice in most tropical regions, 
the potential is yet untapped. The plant distinct parts are 
utilized customarily for either food or medicine. It is a 
favoured leafy vegetable and eaten either slightly cooked or 
minced with fish or meat in Sierra Leone. The basal stem part, 
which sometimes has a chunky and corky bark, is wont by 
Tamne people as seasoning for rice or palm oil sauce. In the 
Central African Republic, the stem-pith and the inflorescence 
are utilized in mucilaginous condiment preparation. The 
sweet, mature fruits are eaten as a delicacy in tropical Asia 
[6]. P. umbellatum leaves has being revealed to contain 
approximately 20% protein [5] and are rich in minerals 
especially potassium and calcium. The leaves also have 
appreciable phosphorus and iron contents [7]. Despite the 
above nutritional value of Piper umbellatum leaves, there is a 
dearth of information on the use of Piper umbellatum in 
animals feeding in Nigeria. Thus the study is designed to 
evaluate the growth performance of wistar rats fed graded 
levels of Piper umbellatum Linn leaf meal (PULM).  
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II. MATERIALS AND METHOD 

A. Plant Sample Collection and Identification 
Piper umbellatum leaves were obtained from a garden both 

in Kaani and Boue; rural communities in Khana Local 
Government Area, Rivers State. The plant sample was 
identified and authenticated by Dr. Chimezie Ekeke of the 
Department of Plant Science and Biotechnology, University 
of Port Harcourt Herbarium with voucher number 
UPH/P/182. The leaves were detached from the stalk and 
washed carefully under running tap water and air-dried for 14 
days at room temperature (20-25 ℃). The dried leaves were 
grinded using a grinding mill into fine piper umbellatum leaf 
meal (PULM). 

B. Experimental Wistar Albino Rats and Design 
Twenty Wistar albino weanling rats of about six weeks old 

were purchased from the Department of Biochemistry animal 
house, University of Port Harcourt for the experiment. The 
rats were individually caged and completely randomized into 
four groups of five rats per treatment. The treatment diets 
were prepared using the procedure stated by [8]. Four 
experimental diets containing P. umbellatum leaf meal of 0% 
(control), 10%, 15%, and 20% were allotted to the animals as 
replacement of maize. P. umbellatum leaf meal-based diets 
were supplemented with other ingredients which constitute 
treatments 0 (control), 1, 2 and 3 respectively. 

C. Housing and Feeding 
Manual metabolic cages were constructed using 

transparent plastic containers. The transparent plastic 
containers were used to house the animals individually. The 
plastic containers had its top made of welded mesh to enhance 
ventilation. Empty grand malt tins cut to the desired size were 
fixed at the corners of the cages to act as feed troughs. Uniport 
water bottles were used as drinkers. The bottles had its covers 
fixed with glass nipples which were fitted to the top of the 
plastic containers to aid drinking. Empty water bottles were 
also cut to the desired size and positioned in the plastic 
container with funnel fitted to it to serves as the urine 
collector. The animals had free access to feed and water 
throughout the experimental period and growth performance 
monitored for 21 days. 

D. Parameters Measured 
During the experimental period, weekly feed intake and 

weight gains were recorded, and feed conversion efficiency 
were calculated. At the expiration of the period of study, the 
animals were chloroformed for 5 minutes and dissected. The 

liver, spleen, kidneys, stomach, respiratory tract and full 
gastro-intestinal tract (GIT) were carefully removed and 
individually weighed after separation on an electronic 
weighing scale. 

E. Chemical Analysis 
The proximate compositions of the four experimental diets 

were conducted following the standard method of [9] while 
the Mineral contents (Heavy metal concentration) were 
determined using the Atomic Absorption Spectrophotometer 
(AAS; UNICAM 929 London) according to the descriptive 
method of [10]. 

F. Statistical Analysis 
All data collected were subjected to statistical analysis and 

values were expressed as means ±SEM (standard error mean). 
One way Analysis of Variance was deployed to detect 
differences in experimental groups using statistical package 
for social sciences (SPSS) version 20. The results were 
represented significant at p≤0.05. 

 

III. RESULTS AND DISCUSSION 

A. Proximate Compositions of Dried Piper Umbellatum 
L. Leaf Meal (PULM) 
The proximate composition of graded levels of Piper 

umbellatum leaf meal (PULM) supplementation is revealed 
on Table II. Moisture content was higher in groups T1 and T2 
and lower in group T3 compared to group T0. The moisture 
content in all groups (T0-T3) were lower than the value 
(12.67%) reported by [8] for baobab leaf meal (BLM) and 
higher than the value (6.4%) for Moringa oleifera leaf meal 
(MOLM) reported by [11]. However, the value for group T3 
was similar to those reported by [11]. The crude protein 
content was higher while crude fiber and crude fat contents 
were lower in groups T1-T3 compared to T0. The crude protein 
and crude fiber contents in all groups (T0-T3) were higher 
compared with 18.47% and 7.69% respectively as reported 
by [8] for BLM and 22.6% and 10.1% as reported by [11] for 
MOLM. The PULM based diets were discovered to be rich in 
crude protein. The crude fat percent was lower compared with 
7.67% reported by [8] and higher than 3.4% recorded by [11] 
for MOLM. The carbohydrate content was higher in groups 
T1-T2 while the ash content was higher in group T3 and lower 
in groups T1 and T2 compared to T0. The ash content was 
similar to the value (7.9%) reported by [11] for MOLM. The 
moderate ash content of PULM may be a good mineral source 
for farm animals. 

TABLE I: PERCENTAGE COMPOSITION OF EXPERIMENTAL DIETS 
Ingredients  Dietary treatments   
 T00% T110% T215% T320% 
Maize  60 50 45 40 
P. umbellatum leaf meal - 10 15 20 
Crayfish 10 10 10 10 
Soya bean meal 15 15 15 15 
Groundnut shell 13.5 13.5 13.5 13.5 
Periwinkle shell 0.5 0.5 0.5 0.5 
Common salt 0.50 0.50 0.50 0.50 
Vitamin-traced mineral premix** 0.50 0.50 0.50 0.50 
Total 100 100 100 100 

** Vitamin Trace Mineral Premix: Inclusion rate is 2.5g/kg to supply Vit. A = 8000 IU, D = 500 IU, Vit. E = 2.5mg, Vit. K3 = 1mg, Vit. B2 = 0.005mg, 
Folic Acid = 0.5mg, Nicotinic Acid = 8mg, Calcium Panthotenate = 2mg, Choline Chloride = 50mg, Manganese = 50mg, Zinc = 4mg, Copper = 4.5mg, 

Cobalt = 0.1mg, Iodine = 0.1mg. 
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B. Mineral Compositions of Dried Piper Umbellatum L. 
Leaf Meal (PULM) 
The result of the mineral constituents of PULM is shown 

on Table III. Selenium content was lower in groups T1-T3 
compared to group T0. Sodium, potassium, calcium and 
manganese contents were higher in group T3 and lower in 
groups T1 and T2 compared to T0. However, magnesium, iron 
and zinc contents were lower in groups T1-T3 compared to T0. 
The calcium, iron, potassium and zinc contents in all groups 
were higher compared with 6.98 mg/100 g, 2.98 mg/100 g, 
7.09 mg/100 g and 5.89 mg/100 g respectively reported by 
[11] for MOLM. The mineral content of PULM revealed a 
considerable amount of beneficial minerals including 
calcium, potassium, magnesium, sodium and iron implying 
that PULM is a source of mineral for livestock. 

C. General Growth Performance Of Rats Fed Dried 
Piper Umbellatum Leaf Meal (PULM). 
The growth performances of the rats in terms of weight 

gain, feed intake and carcass characteristics after treatment 

with graded levels of Piper umbellatum L. (cow-foot) leaf 
meal (PULM) for 21 days are presented in Table IV, Table V, 
Table VI, Table VII, Table VIII and Table IX.  

Table IV showed decrease in the body weights of rats in all 
groups after 1 week (7 days) of feeding with treatment diets 
when compared with the initial weights (day 0) but was not 
statistically significant (p ≥ 0.05) when compared with group 
T0 (control). 

Table V showed an increase in the mean body weights of 
rats in groups T0 and T1 respectively and a decrease in groups 
T2 and T3 respectively after 2 weeks (14 days) of feeding 
when compared with the initial weights. There was no 
statistical significant difference (p ≥ 0.05) in the mean weight 
of rats in all groups when compared to group T0. 

Table VI showed non significant (p ≥ 0.05) increase in the 
body weights of rats in groups T0, T1 and T2 and a 
nonsignificant (p ≥ 0.05) decrease in group T3 after 3 weeks 
(21 days) when compared with initial weights.  

 

 
TABLE II: PROXIMATE COMPOSITION OF DRIED PIPER UMBELLATUM L. LEAF MEAL (PULM) 

Proximate compositions  Concentration (%)   
 T0 0%  T1 10% T2 15% T3 20% 
Moisture 7.80 8,10 8.65 6.42 
Crude protein 23.10 24.50 25.20 25.98 
Crude fat 6.00 5.84 5.45 5.55 
Crude fibre 27.00 25.16 24.50 15.30 
Ash 7.50 7.10 6.30 8.95 
Carbohydrate 28.60 29.30 29.90 37.80 

 
TABLE III: MINERAL COMPOSITION OF DRIED PIPER UMBELLATUM L. LEAF MEAL (PULM) 

Minerals composition  Concentration (mg/100g)   
 T00% T110% T2 15% T3 20% 
Selenium 0.048 0.045 0.043 0.042 
Sodium  146.85 126.46 116.87 218.04 
Potassium  384.22 362.51 345.20 452.78 
Calcium  674.38 635.74 602.09 852.32 
Magnesium  391.32 368.32 349.21 235.33 
Iron  58.18 51.95 48.64 41.07 
Zinc  3.98 3.68 2.97 2.38 
Manganese  4.53 4.19 3.98 5.14 

 
TABLE IV: GROWTH PERFORMANCE OF RATS FED TREATMENT DIETS FOR 1WEEK 

Group Initial weight (g) Weight after 7 days (g) Feed Administration(g)  Feed intake (g) 
T0 0% (Control) 88.20±7.53 83.40±9.54 100.00±0.00 60.34±8.35a 
T1 10% diet inclusion 87.40±8.57 86.20±8.10 100.00±0.00 54.46±5.04b 
T2 15% diet inclusion 80.60±10.03 66.60±9.56 100.00±0.00 32.01±3.49a,b 
T3 20% diet inclusion 81.40±10.84 72.20±9.44 100.00±0.00 25.09±2.12a,b 

Values are reported as Mean± Standard Error of Mean (M±SEM) (n =5). Values with similar superscripts indicate statistical significance difference (p ≤ 
0.05) down the column while those without superscripts shows non-significance difference (p ≥ 0.05) down the column when compared with the control 

and between groups. 
 

TABLE V: GROWTH PERFORMANCE RATS FED TREATMENT DIETS FOR 2 WEEKS 

Group Initial weight 
(g) 

Weight after 14 days 
(g) Feed Administration (g) Feed intake 

(g) 
T0 0% (Control) 88.20±7.53 101.20±5.96 117.10±12.52a 57.38±5.34a,c 

T1 10% diet inclusion 87.40±8.57 91.00±8.68 60.75±1.50a,b,c 27.33±7.14a,c 
T2 15% diet inclusion 80.60±10.03 75.80±9.01 112.70±3.50b,c 42.75±5.98b,c 
T3 20% diet inclusion 81.40±10.84 68.40±8.47 77.60±0.00a,c 9.29±0.30a,b,c 

Values are reported as Mean± Standard Error of Mean (M±SEM) (n =5). Values with similar superscripts indicate statistical significance difference (p ≤ 
0.05) down the column while those without superscripts shows non-significance difference (p ≥ 0.05) down the column when compared with the control and 

between groups. 
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TABLE VI: GROWTH PERFORMANCE RATS FED TREATMENT DIETS FOR 3 WEEKS 
Group Initial weight (g) Weight after 21 days (g) Feed Administration (g) Feed intake (g) 

T0 0% (Control) 88.20±7.53 112.80±7.26 110.71±3.08a 76.12±3.59a 
T1 10% diet inclusion 87.40±8.57 102.80±8.14 52.62±1.34a,b,c 47.98±5.11a,b,d 
T2 15% diet inclusion 80.60±10.03 83.60±8.69 74.41±7.19a,b,c 55.79±6.93a,c,d 
T3 20% diet inclusion 81.40±10.84 74.80±9.21 31.92±1.42a,b,c 28.78±0.33a,b,c,d 

Values are reported as Mean± Standard Error of Mean (M±SEM) (n =5). Values with similar superscripts indicate statistical significance difference (p ≤ 
0.05) down the column while those without superscripts show non-significance difference (p ≥ 0.05) down the column when compared with the control and 

between groups. 
 

TABLE VII: BODY WEIGHT OF RATS FED TREATMENT DIETS FOR 7, 14, AND 21 DAYS 
Group Initial weight (g) Weight after 7 days (g) Weight after 14 days (g) Weight after 21 days (g) 

T0 0% (Control) 88.20±7.53a 83.40±9.54b 101.20±5.96 112.80±7.26a,b 

T1 10% diet inclusion 87.40±8.57 86.20±8.10 91.00±8.68 102.80±8.14 

T2 15% diet inclusion 80.60±10.03 66.60±9.56 75.80±9.01 83.60±8.69 

T3 20% diet inclusion 81.40±10.84 72.20±9.44 68.40±8.47 74.80±9.21 

Values are reported as Mean± Standard Error of Mean (M±SEM) (n =5). Values with similar superscripts indicate statistical significance difference (p ≤ 
0.05) across the row while those without superscripts shows non-significance difference (p ≥ 0.05) across the column when compared with the control and 

between groups. 
 

Table VII showed the body weights of rats before and after 
treatment with graded levels of P. umbellatum leaf meal for 
21 days. The result showed a non significant (p≥0.05) 
decrease in the mean body weight of rats in all groups on day 
7 when compared with the initial weights. Mean weights of 
rats non significantly (p≥0.05) increased in groups T1 and T2 
and decreased in group T3 on days 14 and 21 but not 
significant (p ≥	0.05) while group T0 increased significantly 
(p ≤ 0.05) on day 21 of treatment when compared with the 
initial weights. 

D. Overall performance of rats fed treatment diets 
Table VIII showed the mean final weight gains/loss in all 
groups with T0, T1 and T2 recording weight gains and group 
T3 recording weight loss. Final mean weight values were 
112.80±7.26, 102.80±8.14, 83.60±8.69 and 74.80±9.21g with 
their corresponding mean weight gains/losses as 24.60±2.89, 
15.40±2.73, 3.00±3.54 and -6.60±6.53g for T0, T1, T2 and T3 
respectively. It was observed that mean weight of rats in 
group T0 diet was higher than the other groups and mean 
weight of rats in group T1were higher than the other PULM 
based diets. The low weight gain in groups T1-T3 compared 
to group T0 may be due to the poor nutrients utilization by the 
rats. It is worthy of note that there was a corresponding 
decrease in weight gain as the level of Piper umbellatum leaf 
meal (PULM) increased in the diets which agreed with the 
report of [12] in their “Determination of nutritive value of 
tropical biomass products as dietary ingredients for 
monogastrics using rats” as the animal model. They 
discovered a corresponding reduction in the weight gains of 
the rats in all the plant species investigated when the inclusion 
was increased from 25-50 percent. The report of [13] clearly 
stated that at lower inclusion of 0.15% and 0.30%, there were 
improvements in weight gains in rabbits but decreased when 
0.45% of Moringa oleifera (moringa) leaf meal (MOLM) was 
added. The reduction in the mean body weight of rats with 
increase in the inclusion level of PULM could be because of 
the high level of PULM inclusion in the diet, decrease in feed 
intake resulting from unacceptability of the feed by rats and 
possibly some intrinsic anti-nutritional factors (tannins) 
which are present in Piper umbellatum leaves. These anti-

nutritional factors are well-known to decrease the nutrients 
availability by forming indigestible complexes with them 
[14]–[16], thereby resulting to reduction of intestinal 
nutrients absorption, suppression of growth, decreased 
animal feed intake, final weight gain and reproductive 
performance [17]. Contrary to the result of this study, [18] 
recorded increase in body weight gains of 954.98, 1274.52, 
1373.34 and 1107.46g of broilers fed with Moringa oleifera 
leaf meal (MOLM) on 0, 1, 2 and 3% inclusion levels 
respectively. The increase noticed maybe attributed to the low 
MOLM inclusion levels and improved quality of protein in 
the diets. In different studies by [19] with 5% inclusion of 
Icacina oliviformis (false yam) leaf meal fed to rabbits and 
[20] with 5% inclusion of Leucaena leucocephala (leucaena) 
leaf meal fed to broilers, there was no adverse effect recorded 
on the growth performance of the experimental animals. 
Therefore they concluded that at 5% inclusion level of feed; 
feed intake, digestibility and weight gain improved. 
The value of the mean total feed intake ranged between 
63.16±1.83 -193.84±12.31g with T0, T1 and T2 recording 
higher values (Table VIII). Feed intake in all groups 
decreased significantly (p ≤ 0.05) when compared to T0. It 
was detected that feed intake decreased with increasing 
inclusion levels of PULM. These outcomes is in conformity 
with the results of [20], [21] who also showed inverse 
relationship between feed intake and increasing levels of 
leaf/seed meal inclusion in diets. However, [19], [22] 
discovered improved feed intake with increasing test 
material. So, the observed variations could be accredited to 
the type of plant, inclusion level and experimental animal 
used.  
Feed conversion ratio (FCR) decreased significantly (p≤0.05) 
in group T3 and increased in groups T1 and T2 but were non 
significant (p ≥ 0.05) when compared to T0. T2 recorded the 
highest mean value of FCR follow by T1 (Table VIII). Rats in 
group T0 had a better FCR which is possibly due to the 
absence of PULM. These outcomes were consistent with the 
result of [18], [19]. Increasing the inclusion level of PULM 
could have led to increase in anti-nutritional factors present 
in the diet which could impair the diet digestibility. 
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TABLE VIII: OVERALL PERFORMANCE OF RATS FED TREATMENT DIETS 
Group Initial weight 

(g) 
Final weight 
(g) 

Weight gain/loss  
(g) 

Total feed intake  
(g) 

Feed conversion ratio  

T0 0% (Control) 88.20±7.53 112.80±7.26 24.60±2.89 193.84±12.31a 8.34±1.13a 
T1 10% diet inclusion 87.40±8.57 102.80±8.14 15.40±2.73 131.65±10.18a,b,c 10.08±2.38b,d 
T2 15% diet inclusion 80.60±10.03 83.60±8.69 3.00±3.54 130.55±13.21a,c 11.81±6.90c,d 
T3 20% diet inclusion 81.40±10.84 74.80±9.21 -6.60±6.53 63.16±1.83a,b,c -9.36±3.37a,b,c,d 
Values are reported as Mean± Standard Error of Mean (M±SEM) (n =5). Values with similar superscripts indicate statistical significance difference (p ≤ 0.05) 
down the column while those without superscripts shows non-significance difference (p ≥ 0.05) down the column when compared with the control and between 
groups. 
 

TABLE IX: CARCASS WEIGHT OF RATS FED TREATMENT DIETS 

Group Respiratory tract 
(g) 

Full stomach 
(`g) Heart (g) Kidney (g) Liver (g) Full GIT (g) Spleen (g) 

T0 0% (Control) 1.11±0.13 2.67±0.17a 0.47±0.50a 0.38±0.02a 6.30±0.56a 14.76±0.91a 0.58±0.13a 
T1 10% diet inclusion 0.96±0.17 1.66±0.60 0.32±0.47a,b,d 0.33±0.03b,c 3.63±0.51a 3.63±0.51a,b 0.32±0.07a 
T2 15% diet inclusion 0.95±0.12 0.72±0.29a,b 0.32±0.01a,c,d 0.31±0.02a,c 3.48±0.52a 11.79±1.34a,b 0.39±0.06 
T3 20% diet inclusion 0.94±0.26 2.00±0.20b 0.20±0.03a,b,c,d 0.22±0.01a,b,c 2.46±0.27a 10.52±0.37a,b 0.21±0.02a 
Values are reported as Mean± Standard Error of Mean (M±SEM) (n =5). Values with similar superscripts indicate statistical significance difference (p ≤ 0.05) 
down the column while those without superscripts shows non-significance difference (p ≥ 0.05) down the column when compared with the control and between 
groups. 
 

E. Carcass Weight Of Rats Fed Treatment Diets 
The organs consideration for carcass weight were the 

respiratory tract, full stomach, heart, kidney, spleen, liver and 
intestine (GIT). These are organs targeted by toxins when 
ingested particularly the kidney and liver. From the outcome 
of this study (Table IX), carcass weights of rats in groups T1-
T3 for heart, liver and Intestinal (GIT) and in groups T2 and 
T3 for kidney significantly decreased (p≤0.05) when 
compared to T0. There was no observable significant 
difference (p≥0.05) in the mean values of carcass weight in 
the respiratory tract and T1 of full stomach although they were 
lower than T0. This result is in accordance with the report of 
[23] who observed that the inclusion of mulberry (morus) leaf 
meal at 10, 20 and 30% progressively decreased the weight 
of the carcass, breast, thigh leg and abdominal fat in broilers 
[23]. Conclusion 

The present study revealed that inclusion of Piper 
umbellatum Linn leaf meal in the rat’s diet at 10, 15 and 20% 
inclusion rates had reduction effects on body weight, feed 
intake, feed conversion ratio (FCR) and carcass weights of 
the rats. Hence, PULM could serve as a novel food source for 
body weight management. 

 

IV. CONCLUSION 
The present study revealed that inclusion of Piper 

umbellatum Linn leaf meal in the rat’s diet at 10, 15 and 20% 
inclusion rates had reduction effects on body weight, feed 
intake, feed conversion ratio (FCR) and carcass weights of 
the rats. Hence, PULM could serve as a novel food source for 
body weight management. 
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A. Proximate Composition of Dried Piper Umbellatum L. Leaf Meal (PULM) 
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