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ABSTRACT  

Improvement of reproductive performance is an honorable goal and is 

closely associated with increasing productivity. Therefore, as the 

reproductive efficiency improves, the herd net return and national income 

increase. The high cost of animal forage especially in dry or semi-arid 

countries, is a main limitation to animal production which is raised under 

extensive systems. Hence, utilization of alternative feed resources may be a 

reasonable and appropriate approach in low-input systems. Moringa 

Oleifera is a natural plant referred to as a nutrient, which contains 

substances that might have a favorable influence on animal reproduction 

and production. Leafy Moringa is considered a virtuous origin of proteins 

that are very consumable. Moreover, they are rich in Vitamin C, Vitamin 

A, iron, and Calcium which are necessary for the growth of livestock 

animals. Moreover, they include the percentage of fatty acid which is 

greater as compared to any woody plant fodder. Principally, almost all of the 

fatty acids present in Moringa are unsaturated fatty acids which are highly 

susceptible. Nowadays, nano-encapsulation technology is considered a 

promising strategy for drug delivery and is efficient in preserving bioactive 

components in products rich in nutrients. So that this review affords a 

collection of significant data and enlightens the information on the 

development of Moringa Oleifera Free or its nano-encapsulated form in 

amelioration of animal and poultry reproduction and production 

performance. 
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I. INTRODUCTION 

The suboptimum reproductive performance or infertility 

increases veterinary costs, decreases milk production, raises 

veterinary and medicine costs, and increases the cost of 

artificial insemination (the number of bulls required) higher 

semen costs, and slower genetic progress. Although it has 

plenty of reasons, the costs of poor fertility can be due to 

binary factors: involuntary culling and increased calving 

interval [1], [2]. 

As there is an antagonistic effect of fertility and milk 

production on economic impact [3]. Therefore, as 

reproductive efficiency and milk production improve, the 

herd net return and national income increase. Thus, 

reproductive and productive performance are important 

factors in the success of the livestock industry. The cost of 

animal feed in semi-arid areas is a major restriction to animal 

production which is raised under extensive systems. 

Therefore, the utilization of other feed resources may be a 

reasonable and appropriate plan in low-input systems [4]. 

Some natural plants are known as nutraceuticals, which 

include functional agents and could have a good effect on 

animal reproduction [5]. 

The poultry sector is increasingly using phytogenic 

ingredients. as well since it has been demonstrated that these 

materials are both safe and efficient at enhancing laying 

performance [6]. Taking into account the aforementioned 

factors, Moringa oleifera has attracted significant interest for 

usage as a feed supplement in the cattle industry. 

 

II. NUTRITIONAL DESCRIPTION OF MORINGA OLEIFERA 

Moringa trees are known as miracle trees because they 

have a fast-growing habit, reduced need for irrigation and 

fertilisers, and a high capability for resprouting after harvest. 

Generally, Moringa leaves are considered exclusive because 

of their great amounts of nutrients with minimum harmful 

composites. Moringa is preferable to several other livestock 

feeds including soybean, cotton seed cake, and range grasses, 

which require significant watering to increase livestock 

output because it has comparatively low irrigation 

requirements [7]. In our previous study conducted in Animal 

Reproduction Research Institute (ARRI), Giza /Egypt 

Moringa oleifera leaves were analyzed for detection of their 

effective composition. The analysis disclosed that Moringa 

Oleifera contains substantial levels of important nutrients 

(Table I) [8]. 

Moringa oleifera contains significant levels of fatty acids, 

vitamins, minerals, and crude protein. It can deliver nine 

times the protein of yoghurt, seventeen times the calcium of 

milk, seven times the vitamin C of oranges, ten times the 

vitamin A of carrots, twenty-five times the iron of spinach, 

and fifteen times the potassium of bananas (Fig. 1) [9]. 

Furthermore, it is rich in phenolic and oxycaroteniod which 

are considered building blocks of animal bodies and could 

have potential for adoption as forage for ruminant fodder 
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resource [10], [11]. 

 
TABLE I: PROXIMATE COMPOSITION PERCENTAGE (%) OF MORINGA 

OLEIFERA 
 

Nutrients As fed basis % As dry matter basis% 

Dry matter 90.51 100 

Moisture 9.49 - 

Crude protein 23.44 25.9 
NDF 31.29 34.58 

ADF 13.45 14.86 

Hemicellulose 17.85 19.72 
Cellulose 9.50 10.50 

Lignine 3.95 4.36 
Ash 12.99 14.36 

NFC 17.69 19.55 

Ether extract 5.08 5.61 
TDNix 58.44 64.57 

DE(Mcal/kg) 2.75 3.04 

ME(Mcal/kg) 2.37 2.62 
NEL(Mcal/kg) 1.32 1.46 

NDF and ADF: fiber of nutrient detergent and acid detergent, NFC: 

Carbohydrates not fibrous, DE: digestible energy, ME: Metabolizable energy, 

NEL: Net energy of Lactation. 

 

 
Fig. 1. The nutritional characteristics of Moringa oleifera. 

 

Furthermore, these plants are rich in copper, chromium, 

manganese, phosphorus, magnesium, Zinc, and vitamin B-

complex. Moreover, it includes a percentage of fat which is 

also greater as compared to any woody plant fodder. 

Principally, almost all of the fatty acids present in Moringa 

are unsaturated fatty acids [12]. 

In mammals, fatty acids (FAs) have a variety of essential 

biological roles and are considered one of the functional 

nutrients and chemicals. Triglycerides, for example, are 

employed as precursors for the production of vital energy-

producing metabolites [13] and oocytes and embryos use it as 

an energy substrate for differentiation, development, and 

immune system activity [14]. FAs serve as useful chemicals 

for a variety of reproductive processes. However, due to high 

susceptibility to lipid oxidation, gastrointestinal tract (GIT) 

absorption, and limited stability during processing and 

storage, polyunsaturated fatty acids (PUFAs) lose most of 

their nutritional value and biological impacts. 

Antinutritional factors are chemicals produced by plants' 

metabolism that interfere with digestion and can result in 

malnutrition. These elements are crucial indicators for 

figuring out whether a plant leaf is appropriate for use as 

animal feed. They include saponins, tannin, lignin, and lectins 

[15]. Moringa oleifera leaf contains only 4.7–5% of saponins 

and 5.9% fiber content or lignin especially (in dry matter) 

which provides a bitter taste, but this quantity cannot cause 

any adverse effects to the animals or may be negligible [16]. 

A. Nano-Encapsulated Form of Moringa Oleifera  

Encapsulation processes can overcome all problems of 

instability and susceptibility of bioactive constituents because 

nano-encapsulation, considered an expert modernized drug 

delivery technique has confirmed its effectiveness at keeping 

functionality and magnifying metabolism of products rich in 

bioactive components especially PUFAs protecting them 

from the reactions that take place when they get in contact 

with oxygen, metal ions, hot temperatures, and light [17]–

[19]. 

El-desoky [20] stated that moringa treated rabbits had 

improved litter size, conception, and parturition rates with a 

significant increase in colostrum immunoglobulin 

concentrations, milk production, and milk USFAs (omega-3 

and 6) to the Control group. Also, further enhancement of the 

reproductive parameters in rabbits supplemented with nano-

encapsulated moringa at lower doses, proving how nano-

encapsulation technology enhances moringa's leaf ethanolic 

extract (MLEE) accessibility. Similarly, El-desoky [21] 

explored the outcome of the supplementation of MLEE on 

tolerance to heat parameters and the ability of rabbits who 

were reared in hot temperatures to reproduce. Also, 

investigate how nano-encapsulation technology affects 

MLEE's biological effectiveness. The results revealed that 

MLEE reduced heat-stress-indicators, e.g., respiratory and 

heart rates, and rectal temperatures; increased prolactin, 

progesterone levels, redox state, and hematochemical 

characteristics; and enhanced the birth weight, kindling rate, 

birth litter size, and total litter size. Additionally, the 

Administration of MLEE can mitigate the adverse effects of 

high-temperature stress through enhancing pregnancy's 

hormonal balance and metabolism. However, the use of nano-

encapsulated MLEE permitted a dose decrease of 80% with 

satisfyingly favorable effects on the ability to reproduce 

denoting the importance of nano-encapsulation technology to 

permit bioavailability for target sites. 

 

III. EFFECT OF MORINGA OLEIFERA ON THE PRODUCTIVITY 

OF ANIMALS AND POULTRY 

A. Outcome of Moringa on Performance in Large Animals 

Low libido and bad semen are contributing factors 

affecting bulls' reproductive efficiency. Subfertile bulls with 

poor semen quality and low libido will postpone conception, 

raise the number of culled cows diminish calf weaning 

weights, extend the calving season, and all of which cause 

economic losses [22]. 

A bull's nutritional state affects sperm quality, sperm 

production, gonadotropin secretion, and sexual development. 

As the seminiferous tubules and Leydig cells are stimulated 

by the hormones follicle stimulating hormone (FSH) and 

luteinizing hormone (LH), the ability of the testes to generate 

sperm and testosterone is affected accordingly [23]. 

Methionine and cysteine, two essential amino acids, are 

needed for the process of spermatogenesis to produce high-
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quality semen [24], and arginine [25], Moreover, linolenic 

acid, vitamins A, C, and E, zinc, and selenium [26]. 

Numerous sex hormones, including testosterone and 

gonadotropin-releasing hormone (GnRH), are produced in 

large part because to zinc (Zn). Zn causes the testis' Leydig 

cells to make testosterone. Saponin, alkaloid, flavonoid, 

ferulic acid, and chlorogenic acid are among the bio-

substances found in herbs that are responsible for boosting 

sexual activity [27]. Moringa oleifera is one of the plants that 

contain all of these substances. 

In the experiment of Syarifuddin et al. [28] The 

experimental Bali bulls supplied with Moringa leaves did not 

consume additional dry matter or total digestible nutrients 

(TDN) than the control Bali bulls, who did not receive any 

Moringa leaf supplementation. However, the experimental 

Bali bulls supplied with Moringa leaves consumed 

significantly more crude protein, calcium, and phosphorus 

(P<0.05) than the control group. In the same context, the 

experimental Bali bulls' libido and plasma testosterone levels' 

alterations throughout the day are presented in Fig. 2 and 3. 

Plasma testosterone concentrations in these bulls were higher 

throughout the day than in the control group. In addition, the 

time required for ejaculation (libido) was significantly shorter 

(P<0.05) in bulls supplemented with Moringa leaves 

compared to the control group. 

 

 
Fig. 2. Quotidian variations of testosterone concentrations in bulls without 

(control) and with (treated) supplementation of Moringa. 

 

 
Fig. 3. Libido of the control and treated bulls with Moringa leaves. 

 

In crossbreed cattle (Bos indicus Bos taurus) bulls, Zn 

supplementation significantly enhanced serum testosterone, 

according to research by Kumar et al. [29]. Also added that 

Zn is a crucial part of proteins involved in the production and 

secretion of testosterone. One possibility that may have 

contributed to the greater level of testosterone as a result of 

supplementing with Moringa is the high Zn content of the 

Moringa leaf [28]. Roy et al. [30] reported a similar outcome 

in cattle and buffalo. 

In their investigation on Bali bull, Syarifuddin et al. [28] 

hypothesised that the high protein content of Moringa leaves 

may stimulate testosterone synthesis and secretion. so that the a 

significant increase in consumption of crude protein during 

the treatment period. 

There was a discrepancy between results as Moringa 

oleifera failure to raise the sperm concentration in bull [28], 

[31] and the significantly increased sperm concentration with 

moringa in hyperglycaemic mice and stressed rats [32], [33] 

but this could be as a result of the amount of Moringa leaves 

consumed relative to body weight. 

Sarastina et al. [34] indicated that 60% is the bare 

requirement for good progressive motility. The study of 

Jamili et al. [35] reveals that the bulls' progressive motility 

increased after receiving supplements containing moringa 

oleifera leaf (MOL), above the expected rate (78.74%) and 

attributed factor influence this progressive motility to the 

content of L-carnitine in the MOL. Similarly, the total and 

progressive motilities of the sperm were recorded as 

84.96±3.09% and 67.03±3.74%, respectively. The high Ca 

and P content in Moringa leaves might be assumed to be the 

reason for the elevated sperm motility throughout the period 

of Moringa supplementation due to the large increase in Ca 

and P consumption [28]. 

Additionally, arginine, carnitine, zinc, vitamin B12, 

vitamin C, vitamin E, glutathione, and selenium all support 

sperm motility [36]. The Moringa leaf contains these 

nutrients. Therefore, these dietary elements may be the cause 

of the enhanced sperm motility observed in bulls that were fed 

Moringa leaves. 

Average path velocity (VAP), and curvilinear velocity 

(VCL) a reliable indicators of sperm's capacity for in vitro 

fertilization [37]. Therefore, it has the potential to produce 

more viable sperm when these parameters at the moringa 

treatment are higher than during the pretreatment period [28]. 

The food consumed by the bulls had an effect on the quality 

of their sperm. MOL is nutritious since it contains protein, 

minerals, vitamins, and other nutrients that might increase 

ejaculation volume [35]. 

In the study of Jamili et al. [35] The percentage of sperm 

lost during thawing of bulls' sperm before and after MOL 

supplementation differs significantly (P<0.01, 38.32% vs. 

54.34%). According to Toelihere [38], the post-thawing 

motility of frozen sperm acceptable for artificial insemination 

is around 40%. It is apparent that the sperms of the bulls 

supplemented with MOL were 54.34%; with this percentage 

of post-thawing motility, artificial insemination is still 

effective. Hence, the high incidence of post-thawing sperm 

motility in bulls supplemented with MOL is thought to be due 

to the presence of Moringa Vitamins C and E. This is because 

vitamin C optimises the pace of fructolysis so that energy 

requirements for motility are met. Furthermore, Vitamin C is 

known to be an antioxidant, preventing the production of lipid 

peroxidation, which can decrease glycolysis and motility 

[39]. Also, in cows Moringa oleifera Leaf (MOL) 

supplementation may boost the fertility rate of Bali cows [40]. 

Furthermore, moringa seed meal (MSM) is a high- protein 
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source that may effectively replace soybean and rapeseed 

meals in ruminant diets while also improving microbial 

protein synthesis in the rumen [41]. 

Concerning to milk yield: although, Tadeo et al. [42] 

demonstrated varying the quantity of Moringa leaf meal 

(MLM) in dairy cow rations had no significant effect on daily 

average milk output Many studies found that partial 

replacement of MOLM and MOL powder blocks boosted 

milk output, indicating that Moringa has a positive influence 

on the rumen environment and has good rumen by pass 

protein properties [43], [44]. Dong et al. [45] suggest that 

dietary Moringa oleifera could improve milk fat content in 

lactating dairy cows. 

Regarding buffaloes, it can be concluded that MLM can 

substitute up to 10 % of calf starter and concentrate mixture 

to gain better body weight of Murrah buffalo calves [46]. 

Likewise, in a preprint of [47] during their study on lactating 

Murrah buffalo it is deduced that the inclusion of up to 150 g 

of MOLM to a diet enhances milk production and improves 

milk composition. Similarly, in Nili-Ravi buffaloes the milk 

yield was observed to be increased with the treatments since 

Moringa oleifera leaf meal as part of their concentrate [48]. 

In terms of pig addition of Moringa oleifera could enhance 

reproduction, elevate proteins in the colostrum, and improve 

the serum antioxidant indices in sows and/or piglets [49]. 

B. Impact of Moringa Oleifera on Sheep and Goat 

Performance 

In the experiment targeted Beetal goots (started 2 months 

before parturition and continued till the first month of 

lactation) the results revealed that supplementation of 

Moringa oleifera leaf powder (MOLP) 2% (M2%) and 3% 

(M3.5%) increase amount of vitamin C significantly 

compared to non-supplemented group. Also, the plasma 

flavonoids were significantly increased in the M3.5% group 

during the entire period, whereas the total phenolic contents 

and catalase activity were influenced only during the lactation 

period. They added the results of reproductive parameters 

showed that the time for shedding the placenta and the time 

of onset of 1st postnatal estrus was less in the goats of M3.5% 

and M2% groups in comparison to the goats of the control 

(M0). Furthermore, the survival rate and birth weight of the 

kids of M3.5%- and M2%-supplemented goats were higher 

than (M0) group Conclusively, the inclusion of 3.5% MOLP 

in the diet improves antioxidant status, milk yield, and 

reproductive performance in Beetal goats [50]. 

Another study of AL-Juhaimi et al. [51] on Aardi goats 

proved the transmission of bioactive components, 

particularly antioxidants and vitamin C from fodder to milk, 

M. oleifera leaves could improve milk and serum quality as 

well as both animal and consumer immune systems. As 

indicated for Najdi ewes, the increased catalase 

concentrations in milk and serum of goats fed M. oleifera may 

also contribute to a decrease in the malondialdehyde (MDA) 

value, hence protecting milk from further oxidation 

deterioration [52]. This could assist in extending the shelf life 

of goat's milk and dairy products. 

The results of our own previous study on Barki ewes 

revealed that the Moringa leaves can be used as a supplement 

for increasing reproductive performance with no adverse 

effects on their health. The experiment continued for 45 days, 

blood samples were taken every 2 weeks for evaluation of the 

hemogram and biochemical studies. High significant changes 

(P< 0.05) were observed in 30-day and 45-day post-treatment 

in the supplemented group compared with the control (Fig. 4–

7) [8]. 

Regarding goats Red Sakoto, Raji, and Njidda [53] showed 

that 50% Moringa leaf feed supplementation can improve 

sperm count. M. oleifera can replace sesame flour as a protein 

source in lactating goat feed. The addition of moringa leaf 

meal (MLM) boosted feed intake, ruminal fermentation and 

digestibility, and milk output, and positively affected the milk 

fatty acid profile. For nursing goats, a diet supplementation 

of 15% MLM (replacing 75% sesame meal) was most 

appropriate. [54]. Fortunately, supplementing fattening Barki 

lambs with moringa seed showed no negative effects on blood 

biochemical concentrations or hepatic enzymes [55]. Dina et 

al. [56] during their investigation on Barki rams, discovered 

that Moringa oleifera leaves extract might improve the 

characteristics of fresh sperm by boosting seminal volume, 

 

 
Fig. 4. Values of hemogram demonstrate a significant difference in total  

leucocytic count (TLC) and neutrophils at 30 and 45-days post-treatment 

with moringa oleifera. 

 

 
Fig. 5. Values of biochemical parameters at 30 and 45- days post-treatment 

by moringa oleifera (total protein, globulin, total antioxidants capacity 

(TAC), and progesterone. 

 
Fig. 6. Values of free unsaturated fatty acids revealed a significant increase 

at 30 and 45 days post-treatment by moringa oleifera. 
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Fig. 7. The effect of Moringa on pregnancy, lambing, and twining rates. 

 

sperm concentration, and antioxidant defense system activity. 

Furthermore, it improves cryopreserved sperm by 

strengthening the seminal plasma antioxidant defence 

mechanism, shielding spermatozoa from oxidative stress, 

DNA damage, and abnormalities. Furthermore, it was 

claimed that MOLE is a promising agent for improving the 

fresh and cryopreserved rams' sperm. 

C. Value of the Use of Moringa on the Performance of Lab 

Animals 

Nara et al. [57] concluded the usefulness of Moringa seed 

extract on stimulating fertility hormones and improving 

semen quality in male albino rats. In the same context, higher 

plasma testosterone concentrations with Moringa leaf 

supplementation were found in investigations by Prabsatroo 

et al. [34] and Dafaalla et al. [58] on rats they attributed this 

to the increase of Leydig cells, and the FSH and LH values. 

The ability of Leydig cells in the testes to synthesize 

testosterone is dependent on Zn levels in the diet [31]. 

However, Attah et al. [59] observed during their work on 

Wister rat an inimical effect on conception and some 

pregnancy outcomes by using hot (boiling) and cold aqueous 

extract of Moringa leaf as they detected in vitro significant 

(p< 0.05) uterine contraction with different intensities 

whereas in vivo administration of cold extract of moringa 

before and after mating produce 100% and 80% conception 

inhibition respectively, while the hot extracts record 96.6% 

and 58% comparatively. Zeng et al. [60] adopted for the first 

time dietary moringa oleifera leaf (MOL) to recognize its 

effect on long-term (six repeated gestations) reproductive 

performance of mice and revealed that MOL feeding might 

improve litter size, litter birth weight, and litter survival. 

In rabbits, Abu et al. [61] showed that the Moringa leaf 

meal did not hurt the quality of sperm or testicular 

morphometry. These results indicate that Moringa leaves can 

be used as feed for rabbit bucks at an inclusion level of up to 

15%. Similarly, El-Desoky et al. [62] during their study on 

New Zealand White does and their kids) stated that Moringa 

oleifera leaf meal can play a vital role in rabbit nutrition since 

it improves some productive and reproductive performance 

without any adverse effects. Ewuola et al. [63] recommended 

the addition of moringa oleifera leaf meal (MOLM) up to 

2.5% improved sperm production and sperm reserves in rabbit 

bucks however higher percentage could reduce daily sperm 

production and storage. 

D. Effect of Moringa on Reproductive and Productive 

Performance in Poultry 

Massive literature reported the general increase in hen 

body weight implies that the therapy had no negative effect 

on hen growth and body weight. [64]–[66]. MOLM is known 

to include bioactive chemicals, and the synergy between them 

may be a vital aspect of their action, influencing nutrient 

absorption and processing as well as immunity [67]. There 

was a discrepancy in the results of improvement of sperm 

concentration with the supplementation of Moringa to the 

mash of the cockerels. Some studies found that integrating 

fish oil and dietary M. oleifera leaf meal into the diet of turkey 

roosters had a substantial effect on sperm concentration. [68], 

[69] and others stated the non-significant effect although 

higher sperm concentrations [67]. Tutubalang et al. [67] 

denoted that the better mean pH (7.37) in Potchefstroom 

Koekoek (PK) roosters offered moringa 70% in their study 

could progress sperm velocity. Similarly, the literature of 

[70], [71] states that sperm motility and velocity were 

increased at alkaline pH in domestic roosters. 

Also, moringa positively affected sperm motility by 

supplying the necessary substrate (ATP) [67]. Moreover, the 

higher progressive motility observed in PK roosters fed 

MOLM may be due to vitamin E and selenium found in 

MOLM [72], [73]. To make high-quality sperm, the process 

of spermatogenesis requires amino acids such as methionine and 

cysteine [74] and arginine [26], a fatty acid α-linoleic, 

vitamin A, C and E as well as zinc and selenium [27]. 

Moreover, it has been observed that dietary selenium 

increases sperm concentration, motility, and capacity in farm 

animals and poultry species [75], [76]. 

Fertility and hatchability are the most susceptible to 

genetic and environmental effects [77]. When compared to 

the control group, chickens fed MOLM70% had significantly 

improved fertility and hatchability of viable eggs [67]. 

According to Amen and Al-Daraji [78], vitamin E and zinc 

may have an important role in egg hatchability. Zinc aids in 

the protection of DNA chromatin in the sperm nucleus, which 

is necessary for healthy fertilization. Additionally, Durmus et 

al. [79] distinguished that increasing zinc in the diets of 

brown parent stock layers increases hatchability. 

Extra protein in the hen's diet was found to increase chick 

weight [80]. MOLM is recognized to be a valuable source of 

protein so chick weight was improved in hens fed with 

moringa supplement [81], [82], [67]. 

It has been reported that combining multiple feed 

supplements in animal diets can result in a synergistic impact. 

In marine carnivorous fish species, Goncalves et al. [83] 

discovered an interaction link between fishmeal and a 

phytogenic substance. Miao et al. [84] discovered that 

mulberry leaves and a bamboo charcoal addition had a 

combined effect on farmed tilapia growth performance, lipid 

metabolism, and antioxidant levels. In this context, 

Goncalves et al. [83] discovered an interacting link between 

fishmeal and a phytogenic product in marine carnivorous fish 

species. Miao et al. [84] reported that mulberry leaves and a 

bamboo charcoal addition had a combined effect on growth 

performance, lipid metabolism, and anti-oxidant in farmed 

tilapia [6]. 

Shen et al. [85] approved that supplementation of 2.5% 

Moringa Oleifera Leaf Powder (MOLP) is valuable for laying 
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hens and has potential effects on reproductive hormone 

synthesis and gene regulation, and thus has an ongoing major 

impact on laying performance. 

However, an extra dose of moringa oleifera leaf powder 

(MOLP) showed a negative impact on performance, 

particularly the laying rate [86]. According to Olugbemi et al. 

[87], the negative effects of high quantities of leaf meal in 

poultry diets could be due to the protein's low digestion. This 

conclusion is reinforced by Kakengi et al. [88], who 

discovered that laying hens fed diets containing 10% and 20% 

moringa leaf meal had considerably lower egg production and 

total egg weight. 

Mahfuz and Shu [89] recommend upcoming study with M. 

oleifera as an alternative for antibiotics in poultry to be used 

as an effective approach for organic egg and meat production. 

The antibacterial activity of M. oleifera seed extracts could 

be attributed to their inclusion of lipophilic chemicals, which 

can bind to the cytoplasmic membrane. Antibiotic 

metabolites such as carboxylic acid, 2,4- 

diacetylphloroglucinol, cell wall-degrading enzymes, and 

chitinases may also be found in moringa seed ethanol extract. 

[90], [91]. 

In terms of ducks, 4 percent (4%) moringa stem meal 

supplementation level significantly boosted the laying rate, 

egg weight, and daily feed intake in laying ducks [92]. 

 

IV. CONCLUSION 

The present review emphasizes the worthy impact of 

moringa on performance in reproducing as well as production 

in large animals, small ruminants, Lab. animals, and poultry. 

As moringa leaves are characterized by having great amounts 

of nutrients but lower amounts of harmful component it is 

important index denote that moringa leaf is appropriate as an 

animal feed and enhance reproductive and productive 

performance without adverse effect. However, inclusion with 

high amounts may cause an inimical effect and reduce 

performance. Moringa combination with other vegetation 

could improve livestock performance, as well as a high yield 

of high-quality products but this aspect is still waiting for 

more investigation. Nano-encapsulation, technology with 

moringa confirmed its efficiency in preservation and has 

positive effects on reproductive performance denoting the 

importance of nano-encapsulation technology to permit 

bioavailability for target sites. However, studies about nano-

encapsulated moringa till now are scarce. 

 

V. FUTURE PROSPECTIVE 

This review article will motivate upcoming researchers to 

explore the secrets of the miracle tree and encourage its 

supplementation with other fodders or grasses to assist in 

improved livestock performance and high yield of good 

quality products. Also, investigation of nano-encapsulated 

moringa could be a future concept of research in the area of 

enhancement of production and reproduction of livestock and 

poultry. 
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