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Abstract 
The poultry industry is essential for providing animal protein to meet growing global 

nutritional demands. However, intensive production systems often expose birds to heat 

stress, oxidative imbalance, and immune suppression. Therefore, natural feed additives 

are increasingly explored as alternatives to antibiotic growth promoters. This review 

examines the potential of Morinda citrifolia L. (noni) as a phytogenic feed additive in 

poultry nutrition. Literature from databases such as Elsevier, ScienceDirect, 

ResearchGate, and Google Scholar indicates that M. citrifolia contains bioactive 

compounds—including flavonoids, iridoids, phenolics, and polysaccharides—with 

antioxidant, immunomodulatory, and metabolic regulatory properties. 

Supplementation in forms such as juice, extract, powder, or leaf meal has been reported 

to improve growth performance, feed efficiency, egg production, and product quality in 

poultry. It also enhances antioxidant status by reducing malondialdehyde (MDA) levels 

and increasing endogenous antioxidant enzymes, while modulating immune responses 

through cytokine regulation and Toll-like receptor pathways. Overall, M. citrifolia shows 

strong potential as a natural feed additive to support sustainable, antibiotic-free poultry 

production and improve productivity, product quality, and animal health.  

Keywords: Kaempferia galanga L., ethyl p-methoxycinnamate, essential 

oil, poultry 
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INTRODUCTION 
 

The poultry industry represents a critical 

component of the global livestock sector due to 

its essential role in meeting the growing 

demand for animal-derived protein (Pertiwi et 

al., 2022). In recent decades, poultry production 

has expanded rapidly, particularly in 

developing countries, driven by population 

growth, urbanization, and rising incomes 

(Hidayat et al., 2023). This expansion reflects 

increasing demand for animal-source foods 

(ASF), especially in low- and middle-income 

regions. For instance, recent analyses of ASF 

consumption among children aged 6–23 

months in East African countries reported that 

approximately 51.07% consumed ASF within a 

24-hour period, with considerable variation 

between countries (ranging from 28.26% in 

Burundi to 55.81% in Zimbabwe). However, 

specific ASF components such as fish (18.9%), 

eggs (11.9%), and milk (15.0%) remain 

relatively under-consumed among infants and 

young children (Mussa et al., 2024). These 

findings highlight both the nutritional 

importance of poultry products and the 

ongoing need to increase sustainable poultry 

production in developing regions. 

Over the past decade, poultry meat and egg 

production have shown the highest growth 

rates among livestock commodities 

(Taheripour et al., 2013). While intensified 

production systems have improved output 

efficiency, they have also introduced 

physiological and environmental challenges. 

High metabolic activity, combined with the 

absence of sweat glands in poultry, predisposes 

birds to thermal stress and metabolic 

disturbances (Flees et al., 2017; Velleman, 2015). 

Heat stress, in particular, is a major constraint 

in tropical and subtropical production systems, 

impairing immune function, increasing 

oxidative stress, disrupting organ integrity, and 

in severe cases leading to hyperthermic 

collapse and mortality (Rajaei-Sharifabadi et al., 

2017). Consequently, nutritional strategies that 

enhance physiological resilience and 

antioxidant defense mechanisms are 

increasingly recognized as essential 

components of modern poultry management. 

Feed quality remains a primary determinant of 

poultry performance; however, high-quality 

commercial diets substantially increase 

production costs. Therefore, the development 

of alternative feed additives that are 

nutritionally valuable, cost-effective, safe, and 

readily available is urgently needed. Moreover, 

growing concerns regarding antibiotic residues 

in animal products and the global movement 

toward reducing antibiotic growth promoters 

(AGPs) have intensified efforts to identify 

natural alternatives (Retnani et al., 2014). 

Residual antibiotics in meat and eggs pose 

potential health risks to consumers and 

contribute to antimicrobial resistance. 

One promising natural feed additive is Morinda 

citrifolia (Noni), a medicinal plant belonging to 

the Rubiaceae family (Nascimento Júnior et al., 

2025). Noni is widely recognized for its diverse 

bioactive constituents. Its leaves contain 

substantial levels of crude protein (22.11%), 

calcium (10.30%), iron (437 ppm), zinc (35.80 

ppm), and β-carotene (161 ppm) (Hou et al., 

2025). In addition, various phytochemicals such 

as flavonoids, iridoids, and phenolic 

compounds have been reported to exert 

antioxidant and immunomodulatory effects. As 

a natural feed additive, Noni supplementation 

may contribute to improved physiological 

status, enhanced immune function, and 

reduced reliance on synthetic antibiotics in 

poultry production systems. 

Given these attributes, investigating the role of 

Morinda citrifolia in poultry nutrition is 

warranted to determine its potential in 

improving productivity, oxidative balance, and 

immune competence while supporting 

sustainable and antibiotic-free production 

systems. 

 

DATA COLLECTION 
 

Data on Morinda citrifolia were collected 

through searches of electronic scientific 

databases, including Elsevier, ResearchGate, 

ScienceDirect, and Google Scholar. The search 

https://www.zotero.org/google-docs/?7ENu3t
https://www.zotero.org/google-docs/?7ENu3t
https://www.zotero.org/google-docs/?7ENu3t
https://www.zotero.org/google-docs/?7ENu3t
https://www.zotero.org/google-docs/?0BX5lL
https://www.zotero.org/google-docs/?0BX5lL
https://www.zotero.org/google-docs/?0BX5lL
https://www.zotero.org/google-docs/?8loPwa
https://www.zotero.org/google-docs/?8loPwa
https://www.zotero.org/google-docs/?8loPwa
https://www.zotero.org/google-docs/?AszbLL
https://www.zotero.org/google-docs/?AszbLL
https://www.zotero.org/google-docs/?AszbLL
https://www.zotero.org/google-docs/?54QJNM
https://www.zotero.org/google-docs/?54QJNM
https://www.zotero.org/google-docs/?54QJNM
https://www.zotero.org/google-docs/?3FSMHF
https://www.zotero.org/google-docs/?3FSMHF
https://www.zotero.org/google-docs/?3FSMHF
https://www.zotero.org/google-docs/?3FSMHF
https://www.zotero.org/google-docs/?GOGZzZ
https://www.zotero.org/google-docs/?GOGZzZ
https://www.zotero.org/google-docs/?GOGZzZ
https://www.zotero.org/google-docs/?pBEuh1
https://www.zotero.org/google-docs/?pBEuh1
https://www.zotero.org/google-docs/?pBEuh1
https://www.zotero.org/google-docs/?pBEuh1
https://www.zotero.org/google-docs/?saXVTU
https://www.zotero.org/google-docs/?saXVTU
https://www.zotero.org/google-docs/?saXVTU
https://www.zotero.org/google-docs/?saXVTU
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was conducted using the following keywords: 

broiler, flavonoids, meat quality, Morinda 

citrifolia, and production. 

 

Morinda citrifolia AND ITS BIOACTIVE 

COMPOUNDS 
 

Morinda citrifolia L. (noni) is a tropical plant that 

is widely recognized not only as a traditional 

medicinal plant but also as a crop that has been 

cultivated for thousands of years by Polynesian 

communities (Chan-Blanco et al., 2006). 

Currently, it is widely grown and commercially 

produced across the Pacific region, including 

Polynesia and Hawaii, where agronomic 

practices and cultivation techniques continue to 

be refined to enhance fruit productivity (Kim, 

2024). 

Traditionally, noni has been used to treat boils, 

wounds, abscesses, inflammation, fungal 

infections, constipation, and diarrhea (Potterat 

and Hamburger, 2007). The fruit can be 

consumed fresh; however, its strong odor and 

pungent taste often limit direct consumption 

(Hidayat et al., 2023). Moreover, noni fruit is 

highly perishable, requiring appropriate 

processing methods to extend shelf life, 

improve storage stability, and facilitate 

distribution (Sinar et al., 2013). In traditional 

preparation, ripe noni fruits are fermented in 

closed containers, and the liquid is collected 

through drip extraction. The extract can 

subsequently be formulated into solid dosage 

forms, such as capsules, with the addition of 

non-hygroscopic excipients to prevent 

clumping (Potterat and Hamburger, 2007). 

In terms of nutritional composition, non-

fermented noni juice contains approximately 

10% dry matter, primarily consisting of glucose 

and fructose (each about 3–4%), along with 

small amounts of protein (approximately 0.2–

0.5%) and lipids (approximately 0.1–0.2%). Its 

mineral profile is relatively rich in potassium 

(30–150 ppm), with lower levels of calcium, 

sodium, and magnesium (Singh, 2019). Noni 

juice also exhibits a relatively high Total 

Phenolic Content (TPC), approximately 91.90 

mg gallic acid equivalents per 100 mL, and an 

antioxidant activity of 5.85 mmol/L, which is 

higher than that observed in a 5% diluted 

preparation (Bramorski et al., 2010). 

Flavonoids represent one of the major groups of 

bioactive compounds in noni and function as 

natural antioxidants. Rutin is the predominant 

flavonoid in noni fruit, with concentrations of 

approximately 4060 µg/100 g in the peel and 

1290 µg/100 g in the pulp (Sinar et al., 2013). 

Rutin is known for its antioxidant, antidiabetic, 

anticancer, hypoallergenic, anti-inflammatory, 

and cardioprotective properties. In addition, 

noni contains scopoletin and epicatechin, 

which have been reported to exert anti-

inflammatory and analgesic effects and to 

stimulate nitric oxide production (Wan Osman 

et al., 2019). These compounds also contribute 

to protease-mediated tissue metabolism, 

reduce cartilage degradation, and support 

cartilage repair and bone formation (Wan 

Osman et al., 2019). 

Other bioactive constituents, including 

terpenoids, damnacanthal, anthraquinones, 

coumarins, and scopoletin, further contribute 

to the biological activities of noni, including its 

potential role in the prevention of 

atherosclerosis (Adriani et al., 2017). 

Proxeronine, present in noni, functions as a 

precursor of xeronine and is believed to 

participate in the activation of the enzyme 

xeroninase (Sunder et al., 2011). Xeronine itself 

is an alkaloid reported to modify protein 

structure and enhance nutrient absorption 

efficiency in the intestine (Sanni et al., 2017). 

Other parts of the noni plant also exhibit 

significant bioactive potential. The roots 

contain a broad spectrum of anthraquinones, 

including rubiadin, damnacanthal, and 

alizarin-1-methyl ether, whereas the leaves are 

rich in saponins, triterpenoid glycosides, amino 

acids, phenolic compounds, ursolic acid, and 

alkaloids (Hou et al., 2025). Noni seed extract 

has been reported to exhibit anti-photoaging 

activity at concentrations of 0.5–1.0 mg/mL and 

to inhibit hemagglutination at concentrations 

ranging from 50 to 500 ng/mL (Matsuda et al., 

2013). These activities are associated with the 

presence of ursolic acid. Additionally, noni 

seeds contain caffeic acid (496 µg/100 g), 

https://www.zotero.org/google-docs/?Lec4kh
https://www.zotero.org/google-docs/?Lec4kh
https://www.zotero.org/google-docs/?Lec4kh
https://www.zotero.org/google-docs/?CcUy1J
https://www.zotero.org/google-docs/?CcUy1J
https://www.zotero.org/google-docs/?LrPNIr
https://www.zotero.org/google-docs/?LrPNIr
https://www.zotero.org/google-docs/?60KRL5
https://www.zotero.org/google-docs/?60KRL5
https://www.zotero.org/google-docs/?60KRL5
https://www.zotero.org/google-docs/?3BwxZk
https://www.zotero.org/google-docs/?3BwxZk
https://www.zotero.org/google-docs/?3BwxZk
https://www.zotero.org/google-docs/?xpDg9w
https://www.zotero.org/google-docs/?3iXjEE
https://www.zotero.org/google-docs/?9Oz8TB
https://www.zotero.org/google-docs/?9Oz8TB
https://www.zotero.org/google-docs/?9Oz8TB
https://www.zotero.org/google-docs/?cyTxiK
https://www.zotero.org/google-docs/?cyTxiK
https://www.zotero.org/google-docs/?cyTxiK
https://www.zotero.org/google-docs/?N9TNAD
https://www.zotero.org/google-docs/?N9TNAD
https://www.zotero.org/google-docs/?N9TNAD
https://www.zotero.org/google-docs/?N9TNAD
https://www.zotero.org/google-docs/?xG5crZ
https://www.zotero.org/google-docs/?xG5crZ
https://www.zotero.org/google-docs/?xG5crZ
https://www.zotero.org/google-docs/?xG5crZ
https://www.zotero.org/google-docs/?pYApwR
https://www.zotero.org/google-docs/?pYApwR
https://www.zotero.org/google-docs/?pYApwR
https://www.zotero.org/google-docs/?AGP7Qi
https://www.zotero.org/google-docs/?AGP7Qi
https://www.zotero.org/google-docs/?AGP7Qi
https://www.zotero.org/google-docs/?5UjP7k
https://www.zotero.org/google-docs/?5UjP7k
https://www.zotero.org/google-docs/?5UjP7k
https://www.zotero.org/google-docs/?hvsD0m
https://www.zotero.org/google-docs/?hvsD0m
https://www.zotero.org/google-docs/?hvsD0m
https://www.zotero.org/google-docs/?xu06sL
https://www.zotero.org/google-docs/?xu06sL
https://www.zotero.org/google-docs/?xu06sL
https://www.zotero.org/google-docs/?xu06sL
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vanillin (36 µg/100 g), and vanillic acid (21 

µg/100 g), with caffeic acid known for its 

antitumor and antiviral activities (Hernández-

Chávez et al., 2019). 

 

DIETARY Morinda citrifolia ENHANCES 

POULTRY PRODUCTION 

PERFORMANCE 
 

Numerous studies have evaluated the effects of 

Morinda citrifolia (noni) supplementation in 

poultry diets and have consistently 

demonstrated its potential to enhance 

production performance. In general, noni 

functions as a herbal growth promoter capable 

of improving growth performance, feed 

efficiency, and overall health status in poultry 

(Churchil et al., 2019). 

In broiler chickens, supplementation with noni 

juice at 15 mL/bird/day has been reported to 

increase body weight, improve feed conversion 

ratio (FCR), enhance feed efficiency, and 

improve immune competence and water intake 

(Sunder et al., 2015). Dietary inclusion of noni at 

20% (w/w) also accelerated weight gain in 

pullets aged 1–5 weeks, enabling birds to reach 

target body weight earlier than the control 

group (Sunder et al., 2013). Beyond growth 

enhancement, supplementation with noni 

powder at 5 g/kg body weight was shown to 

reduce plasma cholesterol levels. Similar 

findings were reported with noni fruit extract 

administered via drinking water at 

concentrations of 1% and 2%, which 

significantly reduced broiler blood cholesterol 

levels from 188.71 mg/dL to 120.89 mg/dL 

(Sulihantoro, 2019). These findings indicate that 

noni contributes not only to improved growth 

performance but also to enhanced metabolic 

profiles in poultry. 

In addition to growth parameters, noni 

supplementation has been shown to improve 

poultry product quality. Inclusion of 10% noni 

leaf tip meal in native chicken diets 

significantly reduced total saturated fatty acids 

(SFA) by 5.30% and increased total unsaturated 

fatty acids (UFA) by 5.30% in meat (Wardiny et 

al., 2020). This modification of fatty acid 

composition suggests an improvement in the 

nutritional quality of poultry meat, making it 

more beneficial for consumers. 

In laying hens, noni supplementation has 

demonstrated positive effects on egg 

production and egg quality. The vitamin C 

content of noni plays an important role in the 

synthesis of the organic eggshell matrix 

through its involvement in mineral 

metabolism, particularly zinc (Zn), manganese 

(Mn), and copper (Cu) (Sunder et al., 2013). 

These minerals act as cofactors for carbonic 

anhydrase enzymes involved in calcium 

carbonate precipitation during shell formation. 

Moreover, copper functions as a cofactor for 

lysyl oxidase, which is essential for connective 

tissue synthesis. Therefore, noni 

supplementation has the potential to enhance 

egg production as well as eggshell quality and 

thickness (Flees et al., 2017). 

The inclusion of noni powder at 4% has been 

reported to increase egg production, egg 

quality, and shell thickness (Velleman, 2015). 

Supplementation of Morinda citrifolia at levels of 

0.5% and 1.0% in laying hen diets has also been 

recommended, as it significantly improves shell 

thickness, egg weight, and yolk color intensity 

(Más-Toro et al., 2015). The enhancement in 

yolk pigmentation is likely associated with the 

β-carotene content of noni leaves, which acts as 

a carotenoid precursor and is deposited in the 

yolk, thereby increasing yolk color score 

(Trianto et al., 2017). Furthermore, Trianto et al. 

(2017) reported that noni leaf meal did not 

adversely affect the Haugh unit but 

significantly improved shell thickness and yolk 

color intensity. 

However, the level of supplementation must be 

carefully considered. Inclusion of noni at 9% 

resulted in larger egg weight but reduced 

hatchability, suggesting that this level may be 

more suitable for table egg production rather 

than hatching eggs (Sinar et al., 2013). In 

contrast, supplementation with 15% noni leaf 

extract was reported to reduce Day-Old Quail 

(DOQ) mortality, increase hen-day production, 

and improve hatchability (Retnani et al., 2014). 

These findings indicate that the biological 

https://www.zotero.org/google-docs/?lsoa5N
https://www.zotero.org/google-docs/?lsoa5N
https://www.zotero.org/google-docs/?lsoa5N
https://www.zotero.org/google-docs/?lsoa5N
https://www.zotero.org/google-docs/?z7GRNf
https://www.zotero.org/google-docs/?z7GRNf
https://www.zotero.org/google-docs/?z7GRNf
https://www.zotero.org/google-docs/?zAMVnP
https://www.zotero.org/google-docs/?zAMVnP
https://www.zotero.org/google-docs/?zAMVnP
https://www.zotero.org/google-docs/?IhHAt2
https://www.zotero.org/google-docs/?IhHAt2
https://www.zotero.org/google-docs/?IhHAt2
https://www.zotero.org/google-docs/?eMqiee
https://www.zotero.org/google-docs/?sCjgog
https://www.zotero.org/google-docs/?sCjgog
https://www.zotero.org/google-docs/?sCjgog
https://www.zotero.org/google-docs/?sCjgog
https://www.zotero.org/google-docs/?AocQIC
https://www.zotero.org/google-docs/?AocQIC
https://www.zotero.org/google-docs/?AocQIC
https://www.zotero.org/google-docs/?1i70RL
https://www.zotero.org/google-docs/?1i70RL
https://www.zotero.org/google-docs/?1i70RL
https://www.zotero.org/google-docs/?V6UCfF
https://www.zotero.org/google-docs/?XN7NGc
https://www.zotero.org/google-docs/?XN7NGc
https://www.zotero.org/google-docs/?XN7NGc
https://www.zotero.org/google-docs/?2j29EW
https://www.zotero.org/google-docs/?2j29EW
https://www.zotero.org/google-docs/?2j29EW
https://www.zotero.org/google-docs/?ejIYU5
https://www.zotero.org/google-docs/?hOpyPD
https://www.zotero.org/google-docs/?hOpyPD
https://www.zotero.org/google-docs/?hOpyPD
https://www.zotero.org/google-docs/?gq72La
https://www.zotero.org/google-docs/?gq72La
https://www.zotero.org/google-docs/?gq72La
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response to noni depends on dosage, 

preparation form, and poultry species. 

The improvement in production performance is 

likely associated with enhanced digestive 

function and nutrient absorption efficiency. 

Suarjana et al. (2018) reported that 

supplementation with noni leaf extract at levels 

of 2% and 4% increased egg weight through 

improved nutrient digestibility and intestinal 

absorption. Secondary metabolites present in 

noni, such as saponins, tannins, and flavonoids, 

may also contribute to maintaining internal egg 

quality by limiting excessive water transfer 

from albumen to yolk (Abi et al., 2021). 

Morphologically, supplementation with noni 

fruit powder at 3 g/kg diet increased villus 

height and intestinal surface area in hybrid 

ducks (Kurniawan et al., 2016), thereby 

enhancing nutrient absorption capacity. 

Furthermore, the combination of noni fruit 

extract (1.2 g/kg) and Lactobacillus acidophilus 

(12 g/kg) significantly improved crude fat 

digestibility, increased carcass weight, and 

reduced abdominal fat percentage in broilers 

(Setyoko et al., 2020). Overall, these findings 

support the potential of Morinda citrifolia 

supplementation as a natural nutritional 

strategy to enhance productivity, product 

quality, and physiological efficiency in poultry. 

 

 

Tabel 1.  Dietary Morinda citrifolia supplementation improves poultry production performance 

Breed Concentration Findings Reference 

Commercial 

broiler chicks 

5–15 mL of Morinda 

citrifolia extract 

administered via 

drinking water per 

bird per day 

↑ Body weight; ↑ feed conversion 

ratio (FCR); ↑ humoral immune 

response (antibody titer); ↑ immune 

competency status 

(Sunder et al., 

2015) 

Commercial 

broiler chicks 

0.04%, 0.08%, and 

0.12% Morinda 

citrifolia L. extract in 

the diet 

↑ Crude fat digestibility; ↓ 

abdominal fat percentage; ↑ broiler 

carcass weight 

 

(Setyoko et al., 

2020) 

Laying hens 

strain white 

leghorn 

(Hybrid L-33) 

0.5%, 1.0%, and 1.5% 

Morinda citrifolia 

powder at the diet 

↑ Egg weight at 1.0% and 1.5% 

Morinda citrifolia supplementation; ↑ 

shell thickness at 0.5% and 1.0%; ↑ 

yolk color intensity at all 

supplementation levels; ↔ laying 

intensity, feed intake, mass 

conversion, body weight, Haugh unit, 

albumen height, yolk height, and 

eggshell surface area 

 

(Más-Toro et al., 

2015) 

Layer hens 

strain ISA 

Brown 

2.5%, 5.0%, and 7.5% 

Morinda citrifolia leaf 

meal at the diet 

↔ Haugh unit (no significant effect); ↑ 

eggshell thickness; ↑ yolk color score 

(Trianto et al., 

2017) 

Commercial 

laying hens 

6 mL of noni (Morinda 

citrifolia) extract 

administered in 

solution 

↑ Internal egg quality (foam index and 

Haugh unit); ↑ mean values observed 

at 6 mL noni fruit extract 

(Abi et al., 2021) 

Sentul chicken 

50-350 mg/kg Morinda 

citrifolia extract in diet, 

along with CuSO₄ and 

ZnO 

↑ Feed utilization; ↑ protein 

digestibility, dry matter 

digestibility, organic matter 

digestibility, metabolizable 

energy, and nitrogen 

retention 

(Azizah, 2020) 

https://www.zotero.org/google-docs/?amwT8L
https://www.zotero.org/google-docs/?Odeghp
https://www.zotero.org/google-docs/?Odeghp
https://www.zotero.org/google-docs/?Odeghp
https://www.zotero.org/google-docs/?SHvjZA
https://www.zotero.org/google-docs/?SHvjZA
https://www.zotero.org/google-docs/?SHvjZA
https://www.zotero.org/google-docs/?DSFyDM
https://www.zotero.org/google-docs/?DSFyDM
https://www.zotero.org/google-docs/?DSFyDM
https://www.zotero.org/google-docs/?KH2Cby
https://www.zotero.org/google-docs/?KH2Cby
https://www.zotero.org/google-docs/?KH2Cby
https://www.zotero.org/google-docs/?KH2Cby
https://www.zotero.org/google-docs/?LsZplC
https://www.zotero.org/google-docs/?LsZplC
https://www.zotero.org/google-docs/?LsZplC
https://www.zotero.org/google-docs/?LsZplC
https://www.zotero.org/google-docs/?HtvZIc
https://www.zotero.org/google-docs/?HtvZIc
https://www.zotero.org/google-docs/?HtvZIc
https://www.zotero.org/google-docs/?HtvZIc
https://www.zotero.org/google-docs/?7uL1PN
https://www.zotero.org/google-docs/?7uL1PN
https://www.zotero.org/google-docs/?7uL1PN
https://www.zotero.org/google-docs/?7uL1PN
https://www.zotero.org/google-docs/?pWvkBc
https://www.zotero.org/google-docs/?pWvkBc
https://www.zotero.org/google-docs/?pWvkBc
https://www.zotero.org/google-docs/?leT2a7
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Nicobari fowl 

1.5 mL Morinda 

citrifolia fruit juice via 

drinking water per 

bird per day 

↑ Body weight and body weight gain 

in chickens supplemented with noni 

juice; ↑ production performance, 

including improved feed efficiency 

and earlier age at first egg; ↑ immune 

response (enhanced T- and B-cell 

responses and humoral immunity) 

(Sunder et al., 

2011) 

Coturnix 

coturnix 

japonica 

1 mL/L and 2 mL/L 

commercial noni fruit 

juice (Apollo Life Noni 

Juice®) was 

administered via 

drinking water 

↑ Body weight; ↑ body weight gain; ↑ 

feed efficiency; ↓ feed intake; ↓ age at 

first egg; ↔ egg number, egg weight, 

and egg mass during the early laying 

period 

(Churchil et al., 

2019) 

Coturnix 

coturnix 

japonica 

9%, 10%, and 11% 

Morinda citrifolia leaf 

flour in the diet  

↑ Egg quality parameters in quail fed 

noni leaf flour; ↑ Haugh unit; ↑ yolk 

color score 

(Sinar et al., 2013) 

Coturnix 

coturnix 

japonica 

5%, 10%, and 15% 

Morinda citrifolia extract 

at in diet 

↓ Mortality of day old quail; ↔ egg 

production, hen-day egg production, 

and hatchability 

(Retnani et al., 

2014) 

 

Morinda citrifolia IN POULTRY FEED 

MODULATES ANTIOXIDANT 

ACTIVITY 

 

In modern poultry production systems, 

oxidative stress has become a major 

physiological challenge due to the imbalance 

between the generation of reactive oxygen 

species (ROS) and endogenous antioxidant 

defense mechanisms (Oke et al., 2024). This 

condition commonly occurs during rapid 

growth phases, high stocking densities, 

pathogen exposure, and heat stress in tropical 

regions, and may lead to lipid, protein, and 

DNA damage, ultimately impairing 

performance and product quality (Bahadoran et 

al., 2025). 

Supplementation of Morinda citrifolia in poultry 

diets contributes to redox homeostasis through 

two principal mechanisms: direct free radical 

scavenging activity and enhancement of 

endogenous antioxidant systems. Its phenolic 

and flavonoid compounds act as free radical 

scavengers by donating electrons or hydrogen 

atoms to stabilize ROS, while other bioactive 

constituents are suggested to activate 

antioxidant gene regulatory pathways such as 

Nrf2, thereby increasing the activity of 

antioxidant enzymes including superoxide- 

 

dismutase (SOD), catalase (CAT), and 

glutathione peroxidase (GPx) (Khan et al., 

2025). These physiological effects are reflected 

in increased total antioxidant capacity (T-AOC) 

and reduced lipid peroxidation biomarkers, 

particularly malondialdehyde (MDA). 

Empirical findings support these mechanisms. 

The inclusion of noni fruit meal in laying quail 

diets at levels of 2.5, 5, and 7.5 g/kg feed was 

reported to linearly decrease MDA 

concentrations compared to the control group, 

with the greatest reduction observed at 7.5 g/kg 

(Adriani et al., 2017). The reduction in MDA 

indicates decreased lipid peroxidation as a 

marker of oxidative stress, thereby confirming 

the protective role of noni in maintaining 

cellular membrane stability. Furthermore, the 

vitamin C content of noni plays a crucial role in 

protecting cells against oxidative stress-

induced cell death through ROS neutralization 

and regeneration of other antioxidants within 

biological systems (Hou et al., 2025). 

From a productive standpoint, the 

improvement in antioxidant status mediated by 

Morinda citrifolia not only enhances 

physiological health in poultry but also 

improves final product quality. For example, 

supplementation with 2.5 g/kg Morinda citrifolia 

in the form of leaf shoot meal in indigenous 
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chickens significantly reduced 

malondialdehyde (MDA) concentrations in 

muscle tissue, indicating reduced lipid 

peroxidation and increased levels of healthier 

unsaturated fatty acids an important indicator 

of improved poultry meat quality as a 

functional product (Wardiny et al., 2020).  

These findings suggest enhanced oxidative 

stability of poultry meat and a potential 

extension of shelf life. 

In addition, several supporting studies indicate 

that dietary or drinking water supplementation 

with Morinda citrifolia can optimize egg 

production performance and certain product 

quality parameters. For instance, research in 

laying hens demonstrated increased egg 

production, higher average egg weight, and 

improved feed conversion efficiency following 

supplementation with 0.15 g/kg 

microencapsulated noni fruit extract in the diet, 

suggesting that Morinda citrifolia contributes to 

enhanced production performance beyond its 

antioxidant effects (Krishadi et al., 2024). 

Taken together, the empirical evidence 

strengthens the potential of Morinda citrifolia as 

an effective functional feed additive to enhance 

antioxidant capacity in poultry, improve meat 

quality and egg production performance, and 

support resilience against environmental 

stressors. However, its efficacy depends on 

dosage, formulation (e.g., shoot meal, extract, 

or microencapsulated extract), and the specific 

poultry management context in which it is 

applied. 

 

EFFECT OF Morinda citrifolia AS AN 

IMMUNE-ENHANCING SUPPLEMENT 

 

Morinda citrifolia (noni) is recognized as more 

prominent than many other herbal plants due 

to its potent immunomodulatory activity 

(Abou Assi et al., 2017). Various studies have 

demonstrated that noni not only acts as an 

antioxidant but also functions as an active 

modulator of the immune system. 

Supplementation of noni at 10 ml/mg in 

Nicobari fowl has been reported to induce the 

release of interferons and interleukins (Sunder 

et al., 2016) and to stimulate the production of 

multiple immune mediators from murine 

effector cells, including IL-1, IL-10, IL-12, 

interferons (IFNs), and nitric oxide (NO) 

(Sunder et al., 2015). The elevation of these 

mediators indicates that noni can activate 

innate immune responses while also 

contributing to the regulation of adaptive 

immunity. 

This immunomodulatory activity is closely 

associated with the bioactive constituents of 

noni, particularly iridoids and polysaccharides, 

which are known to stimulate immune 

responses and support immune system 

maturation, including during the neonatal 

phase (Sunder et al., 2015). Noni 

polysaccharides have been reported to act as 

immunostimulants by activating macrophages 

and lymphocytes, whereas iridoids play a role 

in modulating inflammatory pathways and 

maintaining immune response balance. 

At the molecular level, Morinda citrifolia 

supplementation significantly affects the 

expression of Toll-like receptor (TLR) genes, 

specifically TLR-2, TLR-3, TLR-4, TLR-5, TLR-

15, and TLR-21, which are key components of 

innate immunity (Sunder et al., 2013). TLRs 

function as pattern recognition receptors 

(PRRs) that detect pathogen-associated 

molecular patterns (PAMPs) (Pietrocola et al., 

2011). This mechanism is believed to be 

mediated by interactions between noni 

phytochemicals such as polysaccharides, 

flavonoids, iridoids, and phenolic compounds 

and PRRs on immune cell surfaces. 

Activation of TLRs triggers intracellular 

signaling pathways, including NF-κB and 

MAPK cascades, ultimately enhancing the 

transcription of pro-inflammatory cytokine and 

interferon genes (Zhang et al., 2014). 

Consequently, there is an increased production 

of immune effector molecules, reinforcing the 

response to bacterial and viral infections. 

Specifically, the upregulation of TLR-3 and 

TLR-21 is associated with recognition of viral 

genetic material such as double-stranded RNA 

(dsRNA) and CpG DNA, whereas TLR-2, TLR-

4, TLR-5, and TLR-15 are involved in detecting 

bacterial cell wall components, including 
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lipopolysaccharides (LPS), lipoproteins, and 

flagellin (Tao et al., 2019). Therefore, noni 

supplementation has the potential to enhance 

the preparedness and sensitivity of the avian 

immune system against diverse infectious 

agents. 

Interestingly, noni is not only an 

immunostimulant but also exhibits broader 

immunomodulatory potential, being capable of 

enhancing or suppressing immune responses 

according to the physiological needs of the 

body, including through regulation of cytokine 

production. This capacity suggests that noni 

can help maintain immune homeostasis, 

ensuring effective pathogen responses without 

eliciting excessive inflammatory reactions that 

could damage tissues. 

 

 

 

Tabel 2. Morinda citrifolia in poultry diets modulates antioxidant activity and immune-supporting effects 

Breed Concentration Findings Reference 

Cobb 500 

0.2% dried 

Morinda citrifolia 

in the feed 

↑/modulated hepatic lipogenesis-related gene 

expression (time- and gene-specific effects, e.g., 

↑ ACCα pre-HS); modulation of hepatic heat 

shock protein expression, indicating 

involvement in stress response regulation. 

(Flees et al., 

2017) 

Broiler 

chickens 

0.2% Morinda 

citrifolia powder 

in the feed 

↓ hypothalamic HSP90 and its transcription 

factors (HSF1, HSF2, HSF4); ↑ orexin mRNA 

expression; ↓ phosphorylation of AMPKα1/2 

and mTOR 

 

(Rajaei-

Sharifabadi et 

al., 2017) 

Coturnix 

coturnix 

japonica 

5%, 10%, and 

15% Morinda 

citrifolia leaf 

extract in diet 

↓ DOQ mortality;↑ Antibacterial activity against 

Salmonella typhimurium 

(Retnani et al., 

2014) 

Kampong 

chicken 

0.5%, 1%, 1.5%, 

2%, and 2.5% 

Morinda citrifolia 

leaf shoot meal in 

diet 

↓ malondialdehyde (MDA) and 

saturated fatty acids (SFA); ↑ 

unsaturated fatty acids (UFA) 

(Wardiny et 

al., 2020) 

CONCLUSION 

 

The present review highlights the substantial 

potential of Morinda citrifolia as a functional 

phytogenic feed additive in poultry nutrition. 

The plant contains diverse bioactive 

compounds, including flavonoids, iridoids, 

phenolics, and polysaccharides, which 

contribute to multiple physiological benefits in 

poultry. Dietary supplementation with M. 

citrifolia has been shown to improve growth 

performance, feed utilization efficiency, egg 

production, and product quality in both 

broilers and laying hens. In addition, its strong 

antioxidant properties help mitigate oxidative 

stress by reducing lipid peroxidation and 

enhancing endogenous antioxidant defense 

systems. Beyond its antioxidant capacity, M. 

citrifolia also exhibits notable 

immunomodulatory effects by stimulating 

cytokine production, activating immune cells, 

and regulating Toll-like receptor signaling 

pathways involved in pathogen recognition. 

These mechanisms contribute to improved 

immune competence and increased resilience 

against environmental and infectious stressors. 

Overall, the integration of Morinda citrifolia into 

poultry diets offers a promising natural 

strategy to enhance productivity, improve 

product quality, and support sustainable 

antibiotic-free poultry production systems. 

Nevertheless, further studies are required to 

determine optimal inclusion levels, evaluate 
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long-term safety, and clarify the molecular 

mechanisms underlying its biological effects in 

different poultry species and production 

conditions. 
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