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Abstract: Importance of supplement Moringa herbs (Moringa Oleifera) in broiler diet under the open
system farming. The objectives of this study were to the Moringa (Moringa oleifera) is a robust, fast-
growing herb that can be grown in any soil in tropical areas. Moringaceae are native to Asia. Itis a
medium-sized perennial Thai people prefer to plant around their houses. Moringa leaves contain a
variety of phytochemicals, such as high levels of pro-vitamin A carotenoids and beta- carotene,
(Pathum, 2009), and more importantly, B—sitosterol. The levels of fibre, calcium, phosphorus and
total energy were 6.38%, 12.92%, 2.35%), 0.28% and 3,911 Kcal/kg of DM, respectively. (Dongjan,
2011). Moringa leaves contain a variety of important phytochemicals and can be applied for use in
broiler feed to improve production performance. It was found that dried moringa leaves should be
supplemented at 4-15 percent of the feed. As a result, the weight of the broiler and the quality of
the carcass increased, and the amount of cholesterol in the blood decreased, so it is suitable for

supplementing the feed of broilers.
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Introduction
Currently, in the poultry production
industry, the demand for broilers has been
increasing rapidly and this trend is likely to
continue. Chicken is an essential food for human
and animal consumption. It is a protein meal
that is cheaper to produce than other meats
(Office of Agricultural Economics, 2020). Due to
the improvement in genetics and food quality to
achieve faster growth and higher yields, there is
very high production potential (Phaichok, 2015).
In addition to wanting the chickens to sgrow
quickly, it is desirable for them to require less
food and have g¢ood food efficiency.
Additionally, good carcass quality and colour,
especially of the abdominal fat and all internal
organs, is necessary. The cholesterol content of
chickens is lower than in other animals (Thanad
et al., 2004). related research studies have found
that moringa leaves can be utilized as a feed
ingredient. Moringa leaves contain a wide variety
of phytochemicals, such as B-sitosterot, which
helps reduce fat accumulation in the abdomen.
They inhibit cholesterol absorption in the
intestines, which decreases the cholesterol
content in the blood (Matsuoka et al., 2008)
When used in poultry feed, they have been
found to produce safe animal products. In
addition, their use is beneficial to the
sustainability of Thailand's animal husbandry

industry (Puchong and Paichok, 2015).
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Importance of Moringaceae leaves

Moringa is the scientific name of the
Moringa oleifera Lam. family. Moringaceae are
native to Asia. It is a medium-sized perennial
Thai people prefer to plant around their houses.
lts leaves are usually ground into a powder
before use (Figure 1). Moringa used as medicine
helps to control blood sugar levels as well as
moisturizing the skin. Moringa leaves contain a
variety of phytochemicals, such as high levels of
pro-vitamin A carotenoids and beta- carotene,
(Pathum, 2009), and more importantly, B
sitosterol, which helps reduce fat accumulation
in the abdomen, and it inhibits cholesterol
absorption in the intestines, which can cause a
decrease in the amount of cholesterol in the
blood (Matsuoka et al., 2008). It helps relieve
inflammation, improves the symptoms of
rheumatism, relieve the symptoms of gout,
helps maintain and cure liver and kidney
diseases, and relieves swelling (Adulsak, 2020).
leaves

Moringa have a high protein

content compared with other plants. For
example, it contains double the protein content
of milk, with 23.2-29% dry matter protein. It has
three times more vitamin A and seven times
more vitamin C than carrots, three times more
calcium than milk, and three times more
potassium than bananas. The levels of fibre,
calcium, phosphorus and total energy were

6.38%, 12.92%, 2.35%, 0.28% and 3,911 Kcal/kg
of DM, respectively (Dongjan, 2011).
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Fig 1. Show the characteristics of Moringa leaves

(Moringa oleifera Lam.).

Dietary Supplementary Moringa Leaves for
Broiler Growth Performance
Phaichok (2015) studied Moringa leaf
supplementation in broiler feed at 0-6%. The
weight gain of the supplemented group tended
to be higher than that of the other groups, with
a higher growth per day. Zanu et al. (2012)
reported that supplementation of moringa
leaves in broiler diets at 5% increased feed
intake. The supplemented birds had a higher
daily gain and an increased body weight, with
higher growth than that in the Moringa leaf
supplement group. The feed conversion ratio
was found to be better in the group that was not
supplemented with moringa leaves (0%). In
contrast, the Abhishek et al. (2018) trial reported
that moringa leaf supplementation in broiler
diets at 15% had better performance. The body
weight in the moringa leaf supplement group
increased by 5%, resulting in a higher feed
conversion ratio than in the other groups.
Regarding the rate of meal replacement, it
was found that in the group supplemented with

5% moringa leaves, the trend of the feed

conversion ratio was better than that of the

other groups, as shown in Table 1. The moringa
leaf supplementation results in increased feed
consumption. Regarding the quality of the
broiler carcasses, Phaichok (2015) found that
moringa leaf supplementation in a broiler diet
regimen (0-6 %) at 4 % moringa leaf
supplementation resulted in a higher body
weight. For carcass weight, it was found that 4%
moringa leaf supplementation gave a carcass
weight higher than that of the other groups. This
is similar to the Zanu et al. (2012) trial, where
supplementation of moringa leaves at 5 %
resulted in a higher carcass weight than the other
groups. Zanu et al. (2012) reported that 5-15%
moringa leaf supplementation had results that
were consistent with that of Abhishek et al.
(2018).The group that consumed 15% moringa
leaves resulted in a better carcass percentage
than the other groups. In addition, the Phaichok
(2015) trial reported that the 4% moringa leaf
supplementation group had an improved carcass
percentage compared with the others. The
group supplemented with 6% moringa leaves
exhibited the greatest reduction in abdominal fat
content as shown in Table 2.

The moringa leaf supplementation
affected broiler blood cholesterol levels. In
Phaichok (2 015), 6 % moringa leaf
supplementation had the greatest effect on
lowering cholesterol. Zanu et al. (2012) found
that supplementation of 15% moringa leaves
resulted in the greatest reduction in cholesterol.
An  effect  of leaf

dietary  moringa

supplementation on triglyceride levels was also
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Table 1 Effect of Moringa leaf supplementation in diet on production performance.

Supplement feed intake (g/h) body weight gain (g/h) feed conversion ratio
(%) —_ — —
3 3 3
B 8 ~ Q 8 S 8
n = s n = s A o s
3 8 S S 8 S 2 8 3
-~ V) = (V] < [§] v
~ (o] ™ x (8] ™ ~ - ™
o 4+ (] ] 4 (] ° Y []
_S V) c -S V] c R <
= > 2 = > 2 [} o] 0
© © =
£ & 5 £ g 5 2 & 5
o N < e N < o N <
0 120.08 125.43 142.65 57.10 36.33 39.69 2.14 3.59 3.18
2 126.27 - - 61.75 - - 2.02 - -
[ 129.53 - - 63.32 - 2.00
5 - 137.53 150.40 - 39.33 40.83 - 3.49 3.12
6 118.99 - - 59.21 - - 2.14 - -
10 - 124.50 152.13 - 39.66 39.82 - 3.13 3.28
15 - 125.70 159.85 - 29.27 40.54 - 4.29 3.49
20 - - 158.51 - - 38.49 - - 3.79

found; 6 % moringa leaf supplementation
resulted in lower triglycerides than the other
groups (Phaichok, 2015), unlike the Zanu et al.
(2012) trial, where no moringa leaf
supplementation resulted in lower triglycerides
than the other groups. Dietary moringa leaf
supplementation also affected HDL levels, with
2 and 4% moringa leaf supplementation having
hisher HDL results than the other groups,
(Phaichok, 2015), contradicting the Zanu et al.
(2012) trial, where not supplementing with
moringa leaves resulted in higher HDL levels
than other groups. Moringa leaves at 4% resulted
in lower LDL levels that the other groups, slightly
different than the trial by Zanu et al. (2012)
where 10% moringa leaf supplementation had a
lower LDL content than the other groups. as
shown in Table 3.

Moringa leaves can be used in broiler feed

at 4-5% of the diet. Supplementation of moringa
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leaves at 4-15% in feed recipes resulted in the
highest feed intake. Weight gains were higher per
day and it tends to have the best feed
conversion ratio and improves the quality of the
broiler carcasses. It was found that adding
moringa leaves in the recipes at 4-15% increased
the carcass percentage higher than other groups.
In addition to reducing the amount of fat in the
abdomen, there is a lower blood cholesterol, an
HDL content increase and the LDL content
decreases. In a study conducted by Somphech
et al. (2013), to 8% of horseradish leaves could
be used in broiler diets without any effect on
their growth rates, the feed conversion ratio,
carcass quality and meat quality. Although the
survival rate is lower, the feed cost per 1 kg
weight gain was reduced and made the chicken
skin more beautiful. It was preferred by
consumers, in line with Isdakorn (2017), who

recommended 4% supplementation in powder
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Table 2 Effect of Moringa leaf supplementation in broiler diets on carcass quality

Supplement Live weight Carcass weight Carcass percentage Abdominal fat
(%) (g/h) (g/h) (%) (% BW)
® 3 @ ®
b 3 < b
Q S | S Q N | S
~ — ~ -~ ~ i ~ -~
n o 3 L0 o 3 L0 o 3 L o =
pay o 5] pay o [§] b o 5] > o 5]
) = b ) 3 by ) 3 b ) 3 b
% s 3 ¥ & ¥ 3 5 3 % 5 %
) ] ] ]
S 5 305 5 305 5 = 5 5 =
= E 5 £ T 5 £ § 5 Ef & 5
& N < o N < & N < T N <
0 2,508.67  1,778.98 - 1,962.00 1,444.00 - 78.17 81.17 70.42 1.45 - -
2 2,584.67 - - 2,034.00 - - 78.65 - - 1.06 - -
4 2,627.33 - - 2,104.67 - - 80.05 - - 1.85 - -
5 - 1,825.59 - - 1,455.00 - - 79.700 70.60 - - -
6 2,474.00 - - 1,960.67 - - 79.16 - - 0.77 - -
10 - 1,790.57 - - 1,433.00 - - 80.03 69.03 - - -
15 - 1,682.15 - - 1,376.00 - - 81.80 70.72 - - -
20 - - - - - - - - 69.35 - - -

Table 3 Effect of Moringa leaf supplementation in broiler diets on blood cholesterol levels.

Supplement cholesterol Triglycerides HDL LDL
(%) (mg/dy) (mg/dV) (mg/dV) (mg/dl)
N Q N N
5 S 5 S o) S 5 S
— N -~ N — N i N
o ~ o ~ o ~ o ~
N - N - N - S -
vt S v S v S v S
2 © 2 © 2 o 2 ©
) 3 ) > ) 3 kY >
] c ® c ] c © c
c © c (L] c © c ©
o N o N o N o N
0 102.67 108.41 45.00 31.40 47.33 34.04 17.67 13.13
2 101.33 - 46.00 - 52.67 - 19.33 -
4 104.67 - 42.00 - 52.67 - 17.00 -
5 - 105.32 - 30.50 - 30.44 - 14.43
6 104.00 - 39.00 - 49.67 - 15.67 -
10 - 102.25 - 32.04 - 39.25 - 13.03
15 - 100.94 - 31.75 - 38.32 - 13.13

form of moringa leaves. They have a greater total

weight because chickens can benefit from the efficiency.

protein better. At

2 % of live weight of

supplementation with moringa leaves, it was

found that chickens will have better feeding

However, it did not affect their

efficacy of protein utilization.
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According to Kavoi ( 2 0 1 6 ) ,
supplementation resulted in weight gain and
increased villus height. Supplementation of
moringa leaves in broiler diets causes their
cholesterol levels to drop, which is caused by a
substance called B sitosterol that blocks the
absorption of cholesterol in the intestines
(Anwar et al, 2007). In addition, supplementation
of moringa leaf powder in food decreased the
cholesterol content and

triglyceride  and

increased HDL, which is good fat. However,
moringa leaf supplementation did not affect
blood HDL levels ( Chivapat et al, 2011).
Phaichok (2015); Abhishek et al, (2018); Zenu et
al, (2012). It can be used as food ingredients for
broilers without affecting the health and

productivity of the broilers

Conclusion

Importance of supplement Moringa herbs
(Moringa Oleifera) in broiler diet under the open
system farming. Moringa (Moringa oleifera) is a
medicinal plant found in Thailand. Moringa are
fast- growing plants that can be grown on all
types of soil in tropical countries. Moringa leaves
can tolerate drought well and they can be
utilized as a new feed ingredient for broilers.
leaves contain  an

Moringa important

phytochemical, B— sitosterol, which has

properties to help reduce abdominal fat storage
and inhibit cholesterol absorption in the
intestines. (Lakshmipriya, et al., 2016; application
of moringa leaf products in the feed on the
showed  that

performance  of  broilers
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supplementing moringa leaf powder in the diet
at 4-15% resulted in the highest feed intake.
Weight gain was higher, and the feed conversion
ratio was better. It was found that adding
moringa leaves in the feed recipes at 4-15%
increased the carcass percentage, reduced the
amount of fat in the abdomen and lowered
blood cholesterol levels. The HDL content
increased and the LDL content decreased.
(Pathum, 2009 ; Rattasak. 2009 ; Sahay et al.,

2017)

Acknowledgement

My deepest heart thank goes to Animal
Production Technology, Faculty of Agricultural
Technology and Industrial Technology, Nakhon
Sawan Rajabhat University.  Nakhon Sawan

Province, Thailand.

References
Adulsak, C. 2017. Moringa a local Vegetable,
medicinal properties, beneficial to the
body planted along the fence not
23].
URL:

damaged. [cited 2019 December

Available from:
https://www.technologychaoban.com/tha
i-local- wisdom/ article_22009.

Abhishek, K., K. Kaushalendra, K. Sanjay, K.S.
Pankaj, K.P. Jitendra, and M. Chandra.
2018. Effect of feeding Moringa oleifera
leaf meal on production efficiency and

carcass characteristics of vanaraja chicken

in tropics. International Journal of Current


https://www.technologychaoban.com/thai-local-
https://www.technologychaoban.com/thai-local-

Wiyabot, T.and P. Inphithak / J. Mahanakorn Vet. Med. 2022. 17(2): 305-312.

Microbiology and Applied Sciences. 7:
1213-1217.

Anwar, F., S. A. Lafif, M. Shraf and A.H. Gilani.
2007. Review article Moringa oleifera: A
food plant with multiple medicinal uses.

Phytother. Res. 21: 17-18.

Chivapat, S., P. Sincharoenpokai, N.
Saktiyasuthorn, A, Shuaprom, P.
Thongsriral, H. Sakpetch, and A

Rungsipipat. 2011. Acute and chronic
toxicity of Moriga oleifera linn. leaves
extracts. Thai J. Vet. Med. 41: 417-427.

Isdakorn, B. 2017. Influence of Moringa leaf
supplementation on  the  growth

performance of broilers. Department of

Animal Science, Faculty of Natural
Resources Prince of Songkla University.

Kavoi, B.M. 2016. Effects of dietary Moringa
oleifera leaf meal supplementation on
chicken intestinal structure and growth
erformance. Journal of Morphological Sci.
33: 189-193.

Lakshmipriya, G., D. Kruthi, and S.K. Devarai.
2016. Moringa oleifera: A review on
nutritive importance and its medicinal
application. Food Science and Human
Wellness. 5: 49-57.

Matsuoka, K., T. Nakazawa, A. Nakamura, C,
Honda, K, Endo, and M. Sukada. 2008.
Study of thermodynamic parameters for
solubilization of plant sterol and stanol in
bile salt micelles. Chem. Phys. Lipids. 154:

87-96.

Nabila I.E., S. E. Eman, and A.A. Enas. 2015. Effect
of moringa leaves on lipid content of table
eggs in layer hens. Egypt J. Chem. Environ.
Health. 1: 291-11.

Nithima, C. 2017. Moringa leaves. healthy feed
for poultry production, safety. [Serial

[cited 2020 January 12].

online] eds

Available from: URL:
https:.//webs.rmutl.ac.th/assets/upload/fil
es/2017/11/2017110307505632600.p

Office of Agricultural Economics. 2020. Important
Agricultural Product Situations and Trends
for 2020. Office of Economic Affairs.
Agriculture. 154-162.

Pathum, S. 2009. Nutritional and medicinal value
of Moringa herbs. [cited 2020 January 18].
Available from: URL: https://marumoil.
Word press.com/2011/12/07.

Phaichok, P.J. 2015. The influence of dietary
moringa leaf powder supplementation on
the production and plasma lipids of
chicken capacity Krathong. Science and
Technology. 23: 283-289.

Puchong, W, and P. Paichok. 2015. Influence of
Moringa leaf powder supplementation in
laying hen feed on productivity and egg
quality. Science and technology. 23: 293-
312.

Pathum, S. 2000. Nutritional and medicinal value
of Moringa herbs. [cited 2020 January 12].
Available from: URL:

https://webs.baanjomyut.com/library 2/e

xtensionnutritional _andmedicinalerbs_hor

seradish/index.ht ml.

311


https://webs.rmutl.ac.th/assets/upload/files/2017/11/20171103075056_32600.pdf
https://marumoil.wordpress.com/2011/12/07

Wiyabot, T.and P. Inphithak / J. Mahanakorn Vet. Med. 2022. 17(2): 305-312.

Rattasak, P. 2009. Moringa miracle plant herb (Moringa oleifera) leaf meal as a partial
panacea. Kasikorn. 82: 61-68. substitute for fishmeal in broiler chicken

Sahay S., Upasana Y., Sheetal S. 2017. Potential diets. Online Journal of Animal and Feed
of Moringa oleifera as a functional food Research. 2: 70-85.

ingredient. A review. International Journal
of Food Science and Nutrition. 2: 31-37.
Somphech, S., C. Nithima, N. Boonchu, and C.

Thanyarat. 2013. Effect of Moringa leaves
in food on production performance,
carcass quality and meat quality of broiler
chickens.  Proceeding of  Kasetsart
Naresuan. July 30 — 31, 2013. Faculty of
Agriculture,  Natural Resources and
Environment Naresuan University.
Phitsanulok.

Thanadet, M., T. Suchon, and C. Boonlombe.
2004. Reduction of fat and cholesterol in
broilers with dietary chitosan
supplementation. [Serial online] [cited
2020 January 12]. Available from: URL:
http://www.lib.ku.ac.th/KUCNF/KC420203
1.pdf.

Uthaiwan, S. 2012. Moringa. [cited 2019
December 18]. Available from: URL:
http://www.aopdh07.doae.go.th/downloa
d/% E0%B8%82%EO0pdf.

Wei, LJ., HJ. Wang, and S.G. Zhang. 2016.
Evaluation of Moringa oleifera leaf in
laying hens: effects on laying performance,
egg quality, plasma biochemistry and
organ histopathological indices. Italian
Journal of Animal Science. 15: 658-670.

Zanu H.K, P. Asiedu, M. Tampuori, and M. Abada.

2012. Asante Possibilities of using Moringa

312


http://www.lib.ku.ac.th/KUCONF/KC4202031.pdf
http://www.lib.ku.ac.th/KUCONF/KC4202031.pdf
http://www.aopdh07.doae.go.th/download/%E0%B8%82%E0pdf

