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Abstract

 Chicken meat needs in Indonesia increase every year, farmers use feed supplements to improve broiler 
performance. The purpose of this study was to evaluate moringa leaf extract on the performance and morphology 
of broiler gut. Fifty Day Old Chickens (DOC) were divided into 5 treatment groups. The treatment groups were: 
groups with the addition of vitachick (V), treated 10% Moringa extract of drinking water (M1), 15 % Moringa 
extract of drinking water (M2), 30 % Moringa extract of drinking water (M3), and control of drinking water 
without drugs (C). Weight and feed data are taken daily to calculate Feed Conversion Ratio (FCR) and Average 
Daily Gain values   ( ADG). The treatment was carried out for 12 days. On the 13th day, the chicken is discharged 
and then the intestine is taken for Hematoxylin-eosin staining. Data on body weight, feed consumption and 
drinking water were analyzed by Anova. The FCR value of group treated with 30 % Moringa extract of drinking 
water has a more efficient value than the control group and other treatments. Based on statistical analysis, body 
weight of the group treated with of 10 %, 30 % Moringa extract and Vitachick® which were compared with 
controls differed significantly (P <0.05). The best performance index of group with treated of 30 % Moringa 
extract of drinking water was 346.28. Moringa extract improves the morphology of chicken intestine. Based on 
these data it can be concluded that the addition of Moringa extract in drinking water for 12 days can be used as 
an alternative feed supplement by improving intestinal performance and morphology.
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Introduction

Chiken meat is a favorite source of animal 
protein. Farmers try to increase an average 
body weight of broilers, to get a big advantage. 
Farmers usually use a feed additives or feed 
supplement to increase an average body weight of 
broilers. Feed additives and feed supplement are 
a material that are mixed in feed that can affect 
healthy, productivity, and nutritional conditions 
of livestock, even though the material is not to 
meet nutritional requirements (Adams, 2000). 
Feed additives and feed supplement can be added 
through drinking water. 

Feed additives are commonly used in the 
poultry industry, as well as for growth promotion 

[2]. Poultry flocks are often raised under intensive 
conditions using large amounts of antibiotics to 
prevent and to treat disease. Antimicrobial resistant 
poultry pathogens may result in treatment failure, 
leading to economic losses, but also be a source 
of resistant bacteria/genes (including zoonotic 
bacteria) that may represent a risk to human 
health (Nhung et al., 2017). Antibiotic residues in 
meat can cause allergies to consumers, disrupt the 
balance of microorganisms in the digestive tract 
and trigger antibiotic resistance (Sola et al., 2015). 
From that impact, government has been banned 
the use of antibiotic growth promotors (AGP) in 
Indonesia.

By the banning of use for AGP in broilers 
cause farmers fretful. It caused by the decrease 
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of average body weight in broilers while the 
market demand is increasing. Farmers are using 
feed additives derived from nutritious plants or 
herbs to increase the productivity of broilers, as 
well as replacing AGP. Moringa oleifera leaves 
is commonly known as drumstick and has many 
active compounds such as alkaloids, flavonoids, 
saponins, tannins, and triterpenoids (Wansi 
et al., 2013; Dzotam et al., 2016) with potent 
anthelmintic activity (Hegazi et al., 2018) and 
antibacterial effect (El-Kholy et al., 2018; Fouad 
et al., 2019).

Herbal ingredients as an alternative to feed 
additives is expected to replace the function of 
antibiotics in increasing poultry productivity and 
feed efficiency. Improved quality chicken products 
and consumer health is expected to be better by 
reducing the use of antibiotics. This study aims 
to evaluate moringa leaf extract in drinking water 
on the performance and morphology of broiler 
intestines. 

Materials and Methods

This research was supported by ethical 
clearance declared by ethical clearance commite of 
the Faculty of Veterinary Medicine of Universitas 
Gadjah Mada, Indonesia (No. 0050/EC-FKH/
Int./2019).

Moringa leaves were dried in an oven at 50°C 
for 24 h, then smoothed/milled with a blender to 
facilitate the extraction process. The powder was 
weighed and then macerated with 70% ethanol 
(Nurmashita et al., 2015 ). The liquid extract 
was then evaporated until it was free of ethanol 
solution until the extract was viscous. 

The results of the extract obtained were 
analyzed for its phytochemical content using the 
UV-Vis spectrophotometry method (UV-1800 
Shimadzu) with a slit width of 2nm, using a 10-mm 
cell at room temperature. The extract was examined 
under visible and UV light in the wavelength 
ranging from 190 – 1100 nm for proximate 
analysis. For UV-VIS spectrophotometer analysis, 
the extract was centrifuged at 3000 rpm for 10 
min and filtered through Whatman No. 1 filter 
paper. The sample is diluted to 1:10 with the same 
solvent (Sinurat et al., 2015). Fifty broilers used 
in this research. DOC are weighed, placed in each 
plot, and given drinking water mixed with sugar 

so doc can absorb energy directly. Feeds are given 
twice a day on 07.00 am and 17.00 pm. Drinking 
water are given ad libitum. Fifty chickens were 
divided into 5 treatment groups. The treatment 
groups were: treated with vitachick groups (V), 
treated with 10% Moringa extract of drinking 
water (M1), 15% Moringa extract of drinking 
water (M2), 30% Moringa extract of drinking 
water (M3), and control of drinking water without 
drugs (C). Weight and feed data are taken daily 
to calculate of Feed Conversion Ratio (FCR) and 
Average Daily Gain   (ADG) values. The treatment 
was carried out for 12 days. On the 13th day, the 
chicken was discharged and the intestine was 
taken. Jejunum were collected, fixed Formalin 
10%, and processed for paraffin block tissues. 
Jejunum tissues was stained with hematoxylin-
eosin. Measurement of the length and width of the 
intestinal villi using ImageJ software. 1.49v. Data 
obtained included average body weight, FCR, 
mortality, length and width of intestinal villi. Data 
were analyzed by statistical analysis of variance 
(ANOVA) method using SPSS.

Results and Discussion

Analysis of the amount of flavonoid, saponin, 
and tanin in moringa extract can be seen in Table 
1. Table 1 showed that the highest content in 
Moringa leaves used in the study was saponins. 
Several studies have explained that moringa 
leaves contain compounds such as saponins, 
triterpenoids, and tannins which have a mechanism 
of action by damaging bacterial cell membranes 
(El-Kholy et al., 2018; Othman and Ahmed, 
2017). The antibacterial activity of Moringa 
extracts was evaluated to assess the antibacterial 
effect and the significant difference of inhibition 
zones appeared on P. aeruginosa, Enterococcus 
faecalis, and Staphylococcus aureus (El-Kholy 
et al., 2018; Sinurat et al., 2009). Mechanism of 
Moringa oleifera leaves extract which include 
disruption and disintegration of the cell wall and 
extrusion of the cytoplasmic content of bacteria 
(Jain et al., 2016). 

Table 2 showed that moringa extract increasing 
in drink water that can increase chicken feed 
consumption, moringa extract caused digestion 
process of chicken increase and better in digesting 
feed because there is the increase of digestion 
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enzym so that digestion system will increase and 
caused chicken alimentary canal empty fast and 
finally chicken feed consumption will increase 
(Tantalo, 2009). This is probably because the 
amount of ingredients added to drinking water 
makes the aroma and taste of moringa not 
palatable for the chicken. The low consumption of 
drinking water in the chicken group treated with 
the addition of herbal extracts can affect the aroma 
and taste of drinking water.

The analysis result showed that 30% moringa 
extract of drinking water is influential toward 
chikcken weight than control group and treated 
with vitachick group (P<0.05). The group of 
treated with 30% moringa extract of drinking 
water result the heighest chicken weighy. Chicken 
feed consumption of the group of treated with 30% 
moringa extract of drinking water was lower than 
the control group and treated with vitachick group 
(P<0.05). Drink consumption of the group treated 
with vitachick was the heighest and not different 
with the other group (Table 2). 

Chicken feed conversion the group of treated 
with 30% moringa extract of drinking water was 
lower than the group of control and the group of 
treated with vitachick. The number of chicken 
feed conversion of the group of treated with 

moringa extract in drinking water range of 1.3-1.4. 
Feed conversion is needed for explain biological 
efectivity of feed nutrition substances usage. 
Conversion of broiler strain CP 707 chicken feed 
that has been take care in comfort temperature in 
the age of five weeks was 1.62 (Santoso., 2002).

The group of treated with 30% moringa 
extract of drinking water result higher index 
perfomence than the control group, was 346.28. 
Perfomence index criteria shows exellent. Based 
on Santoso and Sudaryani (2009), perfomence 
index criteria of broiler is less than <300, 301 up 
to 325 represent enough, 326 up to 359 represent 
good, 351 up to 400 represent very well, and >400 
represent special. Broiler chickens reared for 4 
weeks set a standard performance index of 348 
(Santoso and Sudaryani, 2009). 

Figure 1 showed the results of the 
Hematoxylin-eosin staining in the intestinal 
organs of the group 30% moringa extract of 

Tabel 1.  Analysis of the amount of chemical substtance in moringa 
extract.

Test Parameters Result
Amount of flavonoid (% b.b) 4,77
Saponin (% b.b) 11,78
Tanin (% b.b) 2,37
Amount of Alkaloid (ug/g) 8237,42
Steroid (ug/g) <1

Table 2. Chicken perfomance

Variable
Group of Treatment

V M1 M2 M3 C
Feed Consumption (g tail-1) 1821,04 ± 78,02a 1828,4 ± 70,14b 1803,9 ± 74,98b 1755,65 ± 75,84b 1835,5 ± 72,40c

Drink Consumption 
(mL tail-1)

4598 ± 64,37a 4438 ± 54,40a 4529 ± 34,89a 4398 ± 36,45a 4431 ± 39,18a

Weight (g tail-1) 1214 ± 50,10a 1306 ± 24,76c 1288,5 ± 24,65b 1350,50 ± 30,45c 1223 ± 43,251b

Feed Conversion 1,5 1,4 1,4 1,3 1,5
Mortality 0 0 0 0 0

Perfomance index 269,78 310,95 306,78 346,28 271,78

Note:  The groups of treated with vitachick (V), treated with 10% moringa extract of drinking water (M1), 15% moringa extract of 
drinking water (M2), 30% moringa extract of drinking water (M3), and control of drinking water without drugs (C)

Figure 1. Result of intestines histology inspection the groups of 
treated with 30% moringa extract of drinking water
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drinking water, the intestine seems normal, there 
are no pathological changes. Histologically, the 
epithelial surface of the small intestine was good, 
the intestinal villi appear complete, there is no 
epithelial erosion, and there is an increased activity 
or number of globet cells (Fig. 1). This means that 
treatment with moringa extract for 12 days does 
not affect or damage the intestines of chickens.

Treated with 10, 20, or 30% extract moringa 
of drinking water shows an improvement intestinal 
morphology (Table 3). Morphological repairment 
was indicated by the presence of better vili’s 
length and width compared to the control group, 
with values that were almost the same as the group 
treated with vitachick. 

In general, feed addictive functions to 
reduce the number of pathogenic microbes in the 
digestive tract of chickens, so that it can increase 
chicken growth by around 3.9% and increase 
feed usage efficiency around 2.9% [12]. Moringa 
leaves contain antibacterial substances such as 
saponins, triterpenoids, and tannins that damage 
the mechanism of bacterial cell membranes. One 
way to determine whether antibiotics compounds 
have a good influence on livestock growth is by 
examining the morphology of the small intestine 
[17]. Antibiotics can increase the thickness of the 
gastrointestinal tract and increase the number of 
mucous glands, which improve nutrient absorption 
of feed. Antibiotics in natural feed supplements 
can increase the area of the villi and the depth 
of the crypts in the small intestine and increase 
nutrient absorption from the feed [18]. The use of 
Moringa leaves as a feed additives are expected to 
replace the function of antibiotics in increasing the 
productivity of broilers and the efficiency of feed 
use. Improving the quality of livestock products 
and consumer healths are better by reducing 
antibiotic use.

Conclusion
The 30% Moringa extract of drink water 

showed higher body weight and feed consumption, 

lower consumption of drink water, lowest feed 
conversion and the best performance index 
compared to other groups. Moringa extract also 
improves intestinal morphology. 
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