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INTRODUCTION
	
Kampong chicken has become an alternative 

source of animal-based protein, which is increasingly 
in demand by the public. The awareness of the health-
food consumption pattern is the main reason for many 
people to switch from broiler to Kampong chicken’s 
meats consumption. Kampong chicken’s meat is 
believed to be healthier and tastier than broiler’s meat. 
The price of Kampong chicken’s meat in the market is 
much higher than that of broiler chicken. This provides 
the industry with an important advantage and is the 
reason for the promise of the industry. 

Kampong chickens that are mostly raised by every 
household in the village have the potential to increase 
income and generate employment, as well as to contrib-
ute to the national supply of meat. The constraint is that 
their low productivity needs to improve through the 
implementation of appropriate technology and develop-
ment programs that are economically profitable, socially 
acceptable, and environmentally sound (Wilson et al., 
2018). 

Feed ingredients are the most important aspect 
of the rearing of poultry since it is primarily respon-
sible for the growth response (Akpaeti & Agom, 2018; 
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ABSTRACT

This study aimed to perform an assessment of economic performance and meat cholesterol pro-
files of Kampong chickens fed diets with the increasing levels of Salvinia molesta. One hundred male 
Kampong chickens were divided into 4 treatments containing 0% (T0), 6% (T1), 12% (T2), and 18% 
(T3) of S. molesta leaf (SML) in the diet. Then, an economic analysis was performed by calculating 
revenue, feed cost, and income over feed cost (IOFC). Investment analysis was computed when the 
farmers raised 1000 heads of Kampong Chicken utilized SML in the feed. NPV, PP, and B/C ratio 
were calculated for each treatment. The performance of the Kampong chickens fed the diet with SML 
content of 18% gave the best feed consumption, the final weight, and FCR. Kampong chickens fed 
diet with SML content of 18% gave the best IOFC. In the investment analysis, the Kampong chicken 
fed diet contained 18% SML gave the best NPV, PP, and B/C ratio. Regression analysis was conducted 
on the level of SML in the diet of kampong chicken on some parameters. Kampong chicken fed diet 
contained SML had significantly higher HDL and lower LDL concentrations. The optimum inclu-
sion level of SML leading to a reduced feed cost and increased IOFC, as well as feasibility, was 18%. 
Based on the study, utilization of SML up to 18% in the diet of kampong chicken technically and 
economically gave the best performances.
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Amerah et al., 2013). However, in Indonesia, almost 
all the main ingredients of chicken feed are imported 
from other countries. This leads to the higher and less 
competitive cost of chicken production in Indonesia 
compared to the other countries. 

Feed ingredients that compete with food needs 
cause an increase in price. This condition requires us 
to look for alternatives of animal feed that are cheap 
and locally available to maintain the stability of future 
poultry production (FAO, 2010; Nampoothiri, 2017). 
Both the producers and researchers should identify 
alternative feed resources, especially the ones which are 
naturally and abundantly available in the environment, 
relatively cheap to produce, eco-friendly, and pose less 
competition with human nutrition and other industrial 
applications. The need for alternative feeds with these 
criteria has encouraged the utilization of Salvinia molesta 
(Gena et al., 2014; Mukherjee et al., 2010). S. molesta is a 
water weed that is easily found in the rice field, lake, 
and pond. Leterme et al. (2009 & 2010) have studied 
the utilization of SML in the diet, and they found SML 
could be effectively utilized as an animal feed. Until 
now in Indonesia, S. molesta has not been commonly 
used as an alternative feed material for native chickens. 
Dwiloka et al. (2015) stated that S. molesta has the poten-
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tial to be utilized as a growth promotor of low-cost duck 
production. 

S. molesta has the potential as a cheap local ingre-
dient containing 111.24 mg/kg β-carotene, 3.20 mg/30 
g vitamin C, 15.9% crude protein, 17.21% crude fiber, 
metabolic energy of 2,200 kcal/kg, and hemicellulose 
(Anderson et al., 2011; Kurniawan et al., 2010). SM leaf 
has been used as feed (Santoso et al., 2017; Santoso et al., 
2016; Dwiloka et al., 2015; Leterme et al., 2010). SM leaf 
has been studied or even used as feeds for sows, broil-
ers, and ducks, but has never been studied in Kampong 
chicken. Therefore, this research aimed to perform an 
assessment of economic performance and cholesterol 
profile of the Kampong chicken fed diet with various 
levels of S. molesta.

MATERIALS AND METHODS

Material and Sample Preparation

The experiment was approved by the animal eth-
ics committee of Faculty of Animal and Agricultural 
Science, Diponegoro University (No. 3116/UN7.5.5/
KP2018, 27 April 2018). S. molesta was taken from 
Rawa Pening Lake, Semarang Regency, Central Java, 
Indonesia. S. molesta was harvested from Rawa Pening 
Lake, then was sundried for 3 days, and was grinded 
into a powder form. It cost IDR 300,000 to produce 120 
kg of SML as feed material in a single batch. These costs 

consisted of labor costs and transportation costs so that 
the estimated cost of producing SML powder is IDR 
2,500 per kg.

Research Procedure

This study used a completely randomized design 
using 100 heads of male Kampong chickens. The kam-
pong chickens with an initial weight of 42±3 g were 
divided into four groups consisting of five replicates 
and randomly assigned to one of the treatment diets 
containing 0% (T0), 6% (T1), 12% (T2), and 18% (T3) 
SML in the ration. The experimental Kampong chickens 
were housed in battery cages with room temperature 
ranged from 23°C to 38°C with food and water provided 
ad libitum. Performance (live weight, body weight gain, 
feed consumption, and feed conversion ratio), cholester-
ol profile, feed cost, and feasibility were analyzed. The 
composition of diets during starter and finisher periods 
are shown in Table 1 and Table 2.

Meat Cholesterol Content Determination

The modified saponification process was used to 
measure the cholesterol content of meat. Each sample 
(approximately 2 g) was saponified with 4 mL of po-
tassium hydroxide (50%) and 6 mL of ethanol (95%), 
absolute, heated at 40°C to complete solubilization and 
then heated at 60°C for 10 minutes. An amount of 5 mL 

Table 1. Diet in starter period

Ingredients
Treatment diets

T0 T1 T2 T3
Percentage (%)
Corn 52.1 52.3 51.0 51.8
SM leaf meal 21.3 17.0 14.0 10.8
Rice bran 16.8 15.9 15.1 11.8
Salvinia molesta 0.0 6.0 12.0 18.0
Fish meal 5.0 5.0 5.0 5.0
Coconut oil 1.2 1.2 1.3 1.3
CaCO3 0.8 0.7 0.4 0.4
Premix 0.8 0.7 0.4 0.3
Methionine 1.0 0.6 0.4 0.3
Lysine 1.0 0.6 0.4 0.3
Total 100.0 100.0 100.0 100.0
Nutrition analysis
Energy (kcal/kg) 2900.71 2900.84 2900.31 2900.80
Crude protein (%)* 20.32 20.04 20.27 20.33
Fat (%)* 5.04 4.94 4.91 4.68
Crude fiber (%)* 6.22 8.36 10.57 12.10
Methionine (%)** 1.26 0.97 0.87 0.85
Lysine (%)** 1.55 1.42 1.47 1.61
Ca (%)** 1.24 1.77 2.10 2.73
P (%)** 0.72 1.05 1.39 1.70

Note:	 *= Proximate analysis was conducted in Faculty of Animal Science 
and Agriculture, Diponegoro University; **= Feed Ingredients 
Composition Table, Indonesian National Standard (SNI), 2017. 
Treatment diets containing 0% (T0), 6% (T1), 12% (T2), and 18% 
(T3) of Salvinia molesta leaf (SML).

Table 2. Diet in finisher period

Ingredients
Treatment diets

T0 T1 T2 T3
Percentage (%)
Corn 54.0 52.9 52.6 52.5
Soybean meal 19.3 16.5 12.7 9.4
Rice bran 17.7 17.6 16.4 14.6
SM leaf meal 0.0 6.0 12.0 18.0
Fish meal 4.0 3.5 3.5 3.5
Coconut oil 1.2 1.1 1.2 1.0
CaCO3 1.0 0.7 0.4 0.2
Premix 1.0 0.5 0.4 0.2
Methionine 0.9 0.6 0.4 0.2
Lysine 0.9 0.6 0.4 0.2
Total 100.0 100.0 100.0 100.0
Nutrition analysis
Energy (kcal/kg) 2902.62 2901.51 2901.97 2902.10
Crude protein (%)* 19.02 19.14 19.03 19.12
Fat (%)* 5.09 4.91 4.87 4.71
Crude fiber (%)* 6.31 8.68 10.75 12.68
Methionine (%)** 1.14 0.94 0.84 0.73
Lysine (%)** 1.42 1.39 1.44 1.49
Ca (%)** 1.36 1.65 1.98 2.41
P (%)** 0.68 1.02 1.35 1.68

Note:	 *= Proximate analysis was conducted in Faculty of Animal Science 
and Agriculture, Diponegoro University; **= Feed Ingredients 
Composition Table, Indonesian National Standard (SNI), 2017. 
Treatment diets containing 0% (T0), 6% (T1), 12% (T2), and 18% 
(T3) of Salvinia molesta leaf (SML).
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of water was added, so the samples were cooled. The 
non-saponifiable fraction was extracted three times us-
ing 10 mL of hexane. Aliquots of hexane extracts (3 mL) 
were dried under nitrogen flow. After saponification, 
the samples were analyzed by enzymatic methods. The 
extract was diluted in 0.2 mL of isopropyl alcohol and 
analyzed with an enzymatic kit (Merck® Diagnostica, 
Darmstadt, Germany) (Dwiloka et al., 2015).

Data Analysis

Feed consumption. Feed intake was measured by weigh-
ing the given diet subtracted by the unconsumed feed 
daily diet in grams during treatment per week (Rathod 
et al., 2019). 
Feed intake= (total amount of feed consumed)/week

Feed conversion ratio. Feed conversion ratio (FCR) was 
calculated by dividing the amount of feed consumed 
with body weight gain (Omasaki et al., 2017).
FCR = (amount of feed consumed)/(body weight gain)

Feed cost. Feed cost was calculated from 4 to 10 weeks 
of age of experiment duration. Feed cost was obtained 
based on the feed price multiplied by the daily con-
sumption then expressed in IDR/head/day (Chander 
et al., 2017). While feed price (IDR/kg) is obtained by 
multiplying the price of each ingredient, then multiplied 
by the amount of diet composition. The S. molesta price 
(IDR/kg) is obtained from the wages divided by the 
number of person-days (generated SM in the wet form 
then converted into the dry material) plus transporta-
tion and milling costs.

Income over feed cost. Income over feed cost came from 
the income minus feed and was expressed in IDR/head 
(Rawat et al., 2018). 
IOFC = (BW x chicken price/kg live) - (Σ x feed intake of 
feed cost/kg).

Feasibility analysis. Economic analysis was derived 
from dividing IOFC by the feed cost. The other costs 
were assumed by ceteris paribus. Economic analysis 

of the utilization of S. molesta in the feed of Kampong 
chicken was computed as feed price revenue, feed cost, 
and IOFC. The feasibility was computed to determine 
the possibility of kampong chicken business using S. 
molesta as a diet component. Investment analysis was 
computed when chicken farmers raised 1000 heads of 
Kampong chicken, such as Net Present Value (NPV), 
Payback Period (PP), and Benefit-Cost Ratio (B/C Ratio) 
(Paguia et al., 2014; Reyes et al., 2018).

Statistical analysis. Data were analyzed using the 
General Linear Model (GLM) of SPSS 16.0. Least Square 
Means (LSM) were calculated, and differences among 
treatment means were analyzed by Duncan Multiple 
Range Test (DMRT). Regression analysis was run to ex-
amine the relationship between the level of SML in the 
diet as an independent variable and feed consumption, 
final weight, FCR, total cholesterol, revenue, or IOFC as 
dependent variables. Statistical significances and ten-
dencies were set at p≤0.05 (Sudhakar et al., 2016).

RESULTS

Feed consumptions of Kampong chickens fed a diet 
with SML contents at the levels of 6% (T1), 12% (T2), 
and 18% (T3) differed significantly from that of control 
Kampong chickens without SML supplementation on 
days 16-84. Feed consumptions of Kampong chickens 
fed a diet with SML contents of 6% (T1) and 12% (T2) 
was higher than control Kampong chickens without 
SML supplementation (T0) and Kampong chickens fed 
diet supplemented with SML at the level of 18% (T3) on 
days 16-49. However, on days 50-84, feed consumptions 
of Kampong chickens fed diet with SML was higher 
(Table 3). 

As were shown in Figure 1, feed consumptions of 
Kampong chickens fed diet supplemented with SML 
at the levels of 6% (T1), 12% (T2), and 18% (T3) were 
greater than that of control Kampong chickens without 
SML supplementation (T0). The feed consumptions 
tended to be increased when the level of SML increased 
in the diet. Feed consumptions of Kampong chickens 
fed diet with 18% SML (T3) had the highest value, but 

Table 3. Performance of kampong chicken fed diet with various levels of Salvinia molesta

Variables
Treatment diets

T0 T1 T2 T3 p-Value
Feed consumption (g)

16-49 days 1163.07±4.93ᵃ 1357.60±15.35ᵇ 1431.08±2.94ᵇ 1117.12±7.67ᵇ <0.01
50-84 days 1579.15±7.18ᵃ 2014.78±  4.09ᵇ 2096.57±5.43ᵇ 2193.42±1.58ᵇ <0.01

Weight (g)
16-49 days 542.60±63.52 543.12±31.45 476.55±99.16 469.40±19.14 0.07
50-84 days 738±1.29ᵃ 843±2.60ᵇ 819±1.69ᵇ 850±2.00ᵇ <0.01

FCR (%)
16-49 days 2.10±0.23ᵃ 2.50±0.16ab 3.00±0.62ᵇ 2.38±0.10ᵇ <0.01
50-84 days 2.14±0.01ᵃ 2.39±0.008ab 2.56±0.01ᵇ 2.58±0.04ᵇ <0.01

Mortality (%) 0 0 0 0
Note: 	means in the same row with different superscripts differ significantly (p<0.05). Treatment diets containing 0% (T0), 6% (T1), 12% (T2), and 18% 

(T3) of Salvinia molesta leaf (SML). FCR= feed conversion ratio.
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it was not statistically different compared to those of 
Kampong chickens fed diet with SML concentrations 
of 6% (T1) and 12% (T2). The final weights of kampong 
chickens fed diets with SML concentrations of 6% (T1), 
12% (T2), and 18% (T3) were also higher compared to 
that of Kampong chickens without SML supplementa-
tion (T0) (Figure 2). The results showed that Kampong 
chickens fed diet with 18% SML (T3) had the highest 
feed consumptions and also with the highest final body 
weights.

As was shown in Figure 3, each FCR of Kampong 
chickens fed diet with SML percentages of 6% (T1), 
12% (T2), and 18% (T3) were not statistically different 
but numerically higher than control Kampong chickens 
fed diet without SML supplementation (T0). FCRs of 
Kampong chickens fed diets with SML were higher than 
that of control Kampong chickens without SML on days 
16-84. Kampong chickens fed diet with 18% SML con-
tent (T3) gave the best weight during 50-84 days (Table 
3). FCR was influenced by the total feed consumed and 
weight gain. Control Kampong chickens fed diet with-
out SML supplementation (T0) gave the best FCR result. 
However, Kampong chickens fed diet with 18% SML 
content (T3) did not have a significantly different FCR 
compared to Kampong chickens supplemented with 
SML at the level of 6% (T1) and 12% (T2).

Feed prices at the starter and finisher period tended 
to be decreased when the level of SML in the ration 
increased. Conversely, the feed cost, revenue, and IOFC 
increased with the addition of SML in the feed (Table 

4, Figure 4 and 5). Investment analysis showed that the 
utilization of SML leads to a higher NPV and B/C ratio 
and a shorter payback period (Table 5).

The cholesterol contents of meats of Kampong 
chicken were significantly different (Table 6, Figure 6). 
Kampong chickens fed diet with 18% SML content (T3) 
had the lowest total meat cholesterol content (p<0.05) 
compared to Kampong chickens fed rations with SML 
contents of 0% (T0), 6% (T1), and 12% (T2). However, 
HDL levels in the meat of Kampong chickens fed ra-
tion with SML level of 18% (T3) were higher compared 
to Kampong chickens fed ration with SML levels of 
0% (T0), 6% (T1), and 12% (T2). Meat LDL levels of 
Kampong chickens fed ration with SML concentra-
tion of 18% (T3) were the lowest compared to those of 
Kampong chickens fed rations with SML concentrations 
of 0% (T0), 6% (T1), and 12% (T2). Kampong chickens 
fed ration with the SML concentration of 18% (T3) gave 
the best performance. Based on the meat cholesterol, 
HDL, and LDL concentrations, Kampong chickens fed 
ration with SML concentration of 18% (T3) gave the best 
performance.

DISCUSSION

Feed consumption tends to be increased with the 
increased level of SML in the rations, and Kampong 
chickens fed ration with SML concentration of 18% (T3) 
have the highest feed consumption and also the highest 
final weight. The palatability of diet will influence feed 

Figure 1. 	Feed consumption of kampong chickens fed diet with 
various levels of Salvinia molesta leaf (SML)

Figure 2. 	Final weight of kampong chicken fed diet with vari-
ous levels of Salvinia molesta leaf (SML)

Figure 3. 	Feed conversion ratio of kampong chickens fed diet 
with various levels of Salvinia molesta leaf (SML)

Figure 4. 	Revenue of kampong chicken fed diet with various 
levels of Salvinia molesta leaf (SML)
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consumption. This finding is in line with the report of 
Santoso et al. (2017), stating that SML has good palat-
ability so that it will increase feed consumption. The 
final weight has a high correlation with feed consump-
tion. Increasing feed consumption will increase the final 
weight. Therefore, the increasing level of SML in the 
feed will also increase the final weight of the Kampong 
chickens. In this study, there was no mortality found 
during the experiment, so we conclude that SML sup-
plementation in the ration does not have a deleterious 
effect (Santoso et al., 2017; Moozhiyil & Pallauf, 1986). 

The utilization of S. molesta in the ration of 
Kampong chicken increased body weight and FCR. 
These results are supported by the findings of Dwiloka 
et al. (2015), Moozhiyil & Pallauf (1986), Gini & Jothi 
(2018), and Brouwer (2019) that argue that SML as an 
aquatic plant contains high fiber and tannin which 
will increase nutrient utilization and ultimately lead to 
a poor FCR, but with a better weight in duck perfor-
mance. Even though the FCR is increased by the use 
of S. molesta, breast muscle and abdominal fat are also 
getting higher.

The feed price in the starter and finisher periods for 
Kampong chickens fed ration with SML percentage of 

18% (T3) are at the lowest price compared with rations 
with SML concentrations of 0% (T0), 6% (T1), and 12% 
(T2), which means that the feed price decreases when 
the proportion of SML increases in the feed. The feed 
cost of ration with SML concentration of 18% (T3) is the 
highest compared with the other feeds. The increased 
feed cost in Kampong chickens fed ration with SML 
concentration of 18% (T3) is related to the increased feed 
intake. However, the final body weight of Kampong 
Chickens fed ration with SML content of 18% (T3) was 
the highest. The highest final body weight leads to an 
increase in revenue and finally gives the best income 
(Omasaki, 2017).

Investment in 1000 heads of Kampong chickens 
fed ration supplemented with S. molesta is also fea-
sible. Even though the use of SML increased feed cost, 
the revenue also increased with the use of SML in the 
ration. Because the increase in revenue is higher than 
the increase in feed cost, the income also increases. An 

Table 4. 	Economic analysis of kampong chickens fed diet with 
various levels of Salvinia molesta

Items
Treatment diets

T0 T1 T2 T3
Feed price at starter 
period (IDR) 6,776 5,970 5,427 5,016

Feed price at finisher 
period (IDR) 6,572 5,855 5,309 4,761

Revenue (IDR)/head 46,360 53,400 51,920 54,040
Feed cost (IDR)/head 11,002 13,486 13,542 13,598
IOFC (IDR)/head 35,358 39,914 38,378 40,442

Table 5. 	Investment analysis of kampong chickens fed diet with 
various levels of Salvinia molesta

Items
Treatment diets

T0 T1 T2 T3
NPV 134,296,000 188,968,000 171,016,000 195,304,000
PP (month) 1.37 1.08 1.16 1.06
B/C Ratio 2.92 3.70 3.44 3.79

Note: 	Treatment diets containing 0% (T0), 6% (T1), 12% (T2), and 18% 
(T3) of Salvinia molesta leaf (SML). IOFC= income over feed cost.

Note: 	Treatment diets containing 0% (T0), 6% (T1), 12% (T2), and 18% 
(T3) of Salvinia molesta leaf (SML). NPV= net present value; PP= 
payback period; B/C Ratio= benefit-cost ratio.

Table 6. 	Meat cholesterol, HDL, and LDL contents of kampong chickens fed diet with various levels of Salvinia molesta

Items
Treatment diets

P-value
T0 T1 T2 T3

Cholesterol (mg/100 g) 63.15±0.903ᵃ 60.67±1.47ᵇ 55.09±1.36c 49.25±1.34ᵈ <0.01
HDL (mg/100 g) 17.95±1.02ᵃ 16.86±0.817ᵃ 20.57±0.93ᵇ 21.41±0.45ᵇ <0.01
LDL (mg/100 g) 45.20±0.49ᵃ 43.80±0.714ᵇ 37.30±0.65c 33.56±0.86ᵈ <0.01

Note: 	means in the same row with different superscripts differ significantly (p<0.05). Treatment diets containing 0% (T0), 6% (T1), 12% (T2), and 18% 
(T3) of Salvinia molesta leaf (SML). NPV= net present value; PP= payback period; B/C Ratio= benefit-cost ratio.

Figure 5. 	Income over feed cost (IOFC) of kampong chicken fed 
diet with various levels of Salvinia molesta leaf (SML)

Figure 6. 	Meat cholesterol concentrations of kampong chicken 
fed diet with various levels of Salvinia molesta leaf 
(SML)
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increase in income leads to a better NPV, B/C ratio, and 
payback period. Kampong chickens fed ration with SML 
concentration of 18% (T3) give the best NPV, B/C ratio, 
and PP compared to the other Kampong chickens fed 
rations with SML concentrations of 0% (T0), 6% (T1), 
and 12% (T2). Investment on 1000 heads of Kampong 
chicken business fed by SML meal on a diet up to 18% 
gives the best feasibility.

S. molesta decreases the levels of cholesterol and 
LDL significantly, while the HDL increases with the 
increasing use of S. molesta (Figure 6). It can be con-
cluded that the SML meal at the concentration of 18% 
(T3) gives the best result on cholesterol, HDL and LDL. 
Cholesterol is a complex fat compound that is contained 
in the cells of the body, especially in the cell surface 
and intracellular membrane (Rini et al., 2014; Setyadi 
et al., 2013). Cholesterol is derived from food and 
plays an important role as the main sterol in the body. 
Consumption of foods that are high in fat and choles-
terol will increase total cholesterol levels and LDL levels 
that can trigger various diseases (Sastromidjodjo, 2000). 
Therefore, although Kampong chicken has already 
been famous for its low cholesterol, this utilization of 
S. molesta still can be an attraction to increase demand 
because health consciousness is one of the consumer’s 
drivers. Consumers are now very concerned about is-
sues of calorific content, pesticides, organics, additives, 
and salt/sugar level (McClements, 2019).

The increasing level of SML will suppress the 
cholesterol level in the meat. In line with the report of 
Dwiloka et al. (2015) that SML supplementation has 
been proven to suppress the cholesterol level of meat to 
the ideal ratio between LDL and HDL levels. The high 
fiber content in SML decreases the cholesterol content of 
duck meat.  The utilization of SML in Kampong chicken 
diet will decrease the cholesterol of kampong chicken 
meat, reducing the cholesterol contents of the meat that 
will increase the meat quality, and finally will increase 
the meat price. In addition, the utilization of SML in 
Kampong chickens significantly reduces low density 
lipoprotein (LDL) and increases high density lipoprotein 
(HDL).  This result is in line with the results reported by 
Al-Rekabi et al. (2020), Aderemi et al. (2018), and Mishra 
et al. (2016) in which the substitution of the aquatic plant 
instead of soybean meal can lead to the improved some 
of the biochemical blood traits for chicken. Further re-
search is necessary to determine the quality of Kampong 
Chicken meat by incorporating SML leaf in the diet.

CONCLUSION

Incorporating SML up to 18% in Kampong 
Chicken diet yielded the best economic performance for 
Kampong Chicken rearing system. Cholesterol differed 
statistically amongst the treatments. However, the utili-
zation of SML (18%) in the diet could reduce the concen-
tration of LDL and increase the concentration of (HDL).  
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