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Abstract. Nugroho GD, Wiraatmaja MF, Pramadaningtyas PS, Febriyanti S, Liza N, Naim DM, Ulumuddin YI, Setyawan AD. 2020. 
Review: Phytochemical composition, medicinal uses and other utilization of Nypa fruticans. Bonorowo Wetlands 10: 51-65. Nypa 
fruticans Wurmb or “nipa/nipah” is a palm plant in mangrove ecosystems along tropical and subtropical river estuaries affected by tides. 
Nipa has a high abundance in the mangrove forest ecosystem. Therefore, knowledge and utilization of this nipa plant need to be sought 

and examined more deeply to optimize its utilization. This review aims to find out the phytochemical composition, medicinal uses, and 
other utilization of nipa plants. The main phytochemical composition of nipa is polyphenols, phenolics, alkaloids, tannins, flavonoids, 
and saponins. However, other chemical compounds such as ethyl acetate, chloroform, hexane, triterpenoids, phenol hydroquinone, 
diterpenes, and steroids are still available. The many chemical compounds in nipa can be used as raw materials in a product, especially 
in modern medicines. Based on people's beliefs in several tropical countries that nipa has the potential of herbal medicine to treat fever, 
gout, kidney stones, energy booster, aid digestion, as a cure for certain chronic diseases and metabolic syndromes such as diabetes and 
hypertension, treat asthma, leprosy, tuberculosis, sick throat, liver disease, snakebite, as a pain reliever, and also be used as a sedative 
and able to expel excess wind in the body. Then in the pharmacological aspect, nipa has antioxidant, antidiabetic, antimicrobial 
(antifungal and antibacterial), anticancer, anti-inflammatory, antinociceptive, antihyperglycemic and analgesic activities. In addition to 

other benefits outside of drugs, nipa is used as a roof for houses, cattle pens, huts in the garden, broomsticks, handicrafts, fishing gear, 
food and drink sources, and sources of renewable fuel. 

Keywords: Mangrove plant, medicine, Nypa fruticans, phytochemical, utilization 

INTRODUCTION 

Mangroves consist of trees, shrubs, palms, or ferns 

found above sea level in the intertidal zone (Duke et al. 

1998; Romañach et al. 2018). Mangroves dominate 

intertidal sedimentary habitats in the tropics and subtropics. 
Most mangroves are associated with soft silty sediments on 

sheltered tropical beaches such as bays, estuaries, and 

lagoons. Then, unlike other terrestrial or aquatic 

ecosystems, mangrove ecosystems are unique because they 

exist in terrestrial, freshwater, and marine environments. 

Also, mangrove ecosystems are regularly inundated by 

tides, watered by freshwater, and most of the time 

inundated by water (Giri et al., 2015; Xaverius et al., 2019; 

2020). 

Mangroves are one of the most productive ecosystems 

on earth. Mangroves are one of the natural resources that 
have various functions and benefits in terms of ecological 

and economic aspects. The ecological function of 

mangroves can be seen from the physical, chemical, and 

biological aspects (Nyangon et al., 2019). Mangroves are a 

renewable resource that provides food, shelter, and habitat 

for various terrestrial and marine fauna (Okugbo et al., 
2012; Irwansyah et al., 2021). In addition, various types of 

products derived from various flora and fauna as well as 

environmental services, such as effective sediment 

trapping, shoreline protection from erosion, seawater 

intrusion control, nutrient recycling, reduction of sea wave 

height and speed, cleaning of water pollutants, and other 

things that are very important to support human life 

(Estoque et al. 2018; Kusmana 2018). The primary 

productivity of mangroves can exceed tropical terrestrial 

forests (Alongi, 2014), and their carbon storage is greater 

than terrestrial forests on a per unit area basis (Donato et 
al., 2011; Mahli et al., 2011). Although mangrove forests 

account for only 0.5% of global coastal areas, they can 
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absorb 14% of the carbon in coastal oceans (Alongi 2014). 

In addition, mangrove forests also offer many necessities 

and goods such as food, firewood, and wood (Wulan et al. 

2021) and have aesthetic, historical, and cultural values 

(Grasso 2000). 

Mangroves are commonly found along the coasts of 

tropical and sub-tropical developing countries where 

coastal populations rely heavily on these forests for their 

livelihoods. According to Kusmana (2018), mangrove 

forests currently grow in 124 tropical and subtropical 
countries with around 15.2 million ha areas, of which about 

36% (5.4 million ha) grow in Southeast Asian countries. 

Most of the mangrove forest in Southeast Asia grows in 

Indonesia; the area is currently around 3.2 million ha (59% 

of the mangrove forest in Southeast Asia, or 21% of the 

mangrove forest in the world). The Southeast Asia region, 

especially Indonesia, has extensive mangrove forests and 

many mangrove species. 

Centuries ago, coastal communities traditionally used 

various species of mangrove plants for food, clothing, 

shelter, and traditional medicines. Several plant species in 
mangrove ecosystems have the potential to be utilized by 

humans in daily life, such as Rhizophora mucronata, R. 

apiculata, R. stylosa, R. racemosa, R. harrisonii, R. 

mangle, Avicennia marina, A. alba, Bruguiera cylindrica, 

and Sonneratia spp. These species also contain 

phytochemicals or secondary metabolites that can be used 

in ethnomedicine to treat various diseases and play an 

important role in modern medicine. Some of the 

phytochemicals present in mangroves are steroids, 

triterpenes, saponins, flavonoids, polyphenols, alkaloids, 

tannins, fatty acids, resins, and phenols (Mani et al. 2012; 
Soonthornchareonnon et al. 2012; Rengasamy et al. 2013; 

Subhashini et al. 2013; Yadav et al. 2014; Genilar et al. 

2021). This species is very potential because the mangrove 

ecosystem is always under pressure, leading to the 

production of certain compounds for its survival (Sasidhar 

2020). Then, mangrove plant species can also contain toxic 

substances that exhibit biological activities such as 

antifungal, antibacterial, and pesticide properties (Azman et 

al., 2015). Extracts from mangrove plants are reported to 

have various medicinal properties such as antibacterial, 

anthelmintic, antidiabetic, antioxidant, antifungal, 

antimicrobial, anti-inflammatory, anticancer, analgesics, 
and others (Neamsuvan et al. 2012; Prabhu and 

Guruvayoorappan 2012; Yang et al. 2015; Das et al. 2016; 

Reddy and Grace 2016; Sachithanandam et al. 2019).  

Various diseases can be cured using plants that live in 

the mangrove ecosystem, such as angina, diarrhea, 

dysentery, hematuria, flatulence, epilepsy, smallpox, 

diabetes, asthma, rheumatism, and stomach pain, malaria, 

cholera, hepatitis, cancer, ulcers, nausea, vomiting, stop 

bleeding from wounds, hemostatics, AIDS, ulcers, fever, 

leprosy, minor injuries, plaster fractures, tuberculosis, 

elephantiasis, hematoma, cough, diabetes, eye infections, 
gastrointestinal diseases, headaches, insect stings, animal 

bites, liver disease, etc. (Prabhakaran et al. 2012; Shilpi et 

al. 2012; Arumugam et al. 2014; Revathi et al. 2014; 

Manilal et al. 2015; Vinoth et al. 2019; Rajani et al. 2020). 

In addition to the plants mentioned above, one of the 

plants that also lives in the mangrove ecosystem and has 

the potential to contain chemical compounds to treat 

various diseases and other benefits is the nipa/nipah plant 

(Nypa fruticans Wurmb). Then, parts of nipa commonly 

used by the public include roots, rhizomes, leaves, leaf 

bones, sap, fruit, and seeds. In addition, nipa provides 

livelihoods for the community, such as providing food 

sources and building materials. Nipa plants are the only 

palms and the oldest globally that grow in coastal areas and 
along estuary flows affected by tides (Gee 1989; Badve and 

Sakurkar 2003; Robertson et al. 2020). Nipa plants are the 

dominant plant species in mangroves in many tropical and 

subtropical areas, covering large coastal areas with low 

salinity and deposition of sediments (Hossain and Islam 

2015). This plant was also introduced to river mouths in 

West Africa and Panama (Numbere 2018).  

Materials derived from nipa are used to build and 

produce fuels, sugar, beverages, and pharmaceuticals in 

Southeast Asia and Oceania (Tsuji et al., 2011; Yahaya et 

al., 2021). Nipa forests can serve as an effective barrier 
against damage from tsunamis (Hossain and Islam, 2015). 

Nipa plants can also contribute significantly to the carbon 

budget in coastal ecosystems (Ghani et al., 2017). 

Furthermore, significant literature on livestock and the 

economy supports the sustainable use of nipa resources 

throughout the Indo Pacific Ocean region (Carandang et al., 

2009). 

Although, nipa forest plantations are often used for 

human use, such as for commercial and industrial use 

(Akpakpan et al. 2012) or land clearing to support 

aquaculture and subsistence agriculture (Veettil et al. 2018; 
Arifanti et al. 2019). However, nipa continues to grow 

rapidly and predominantly in estuarine areas, covering tens 

of thousands of hectares in the lower salinity areas of major 

river deltas (Robertson et al. 1991). Therefore, knowledge 

and utilization of this nipa plant need to be sought and 

studied more deeply. Therefore, this review aims to find 

out the phytochemical composition, medicinal uses, and 

other utilization of nipa plants. 

MANGROVE FOREST PLANT: Nypa fruticans 

Local name 

Nipa is a type of palm that has been known as a plant 

with various uses and benefits by people in various regions 
of the world, especially coastal areas of the tropics and 

subtropics. Therefore, this plant also has various local 

names that differ in each region, such as poothada 

(Andaman Islands); rola, ki-bano, tacannapoon (Austalia); 

golpata, nipa palm (Bangladesh); dani (Myanmar); shui ye 

(China); gabna gulag, nipumu (India); nipa (Malaysia); 

chickenatangh, ayangmbakara (Nigeria); biri -biri (Papua 

New Guinea); anipa, pinok, tata, pinóg, sasa, saga, nipa, 

lasá, pauid, pawid (Philippines); attap palm (Singapore); 

gim-pol (Sri Lanka); chaak, lukchaak, atta (Thai); dừa 

nước, dùa lá (Vietnam) or commonly called nipa palm (or 
simply nipa) or mangrove palm (Baja-Lapis et al. 2004; 

Lim 2011; GRIN 2017). Meanwhile, this plant is also 
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known by many names in various regions, communities, 

tribes, or islands in Indonesia, among others, as in 

Sundanese it is daon, daonan; Javanese or Balinese people 

call it buyuk; bhunyok by the Madurese; bobo or boho by 

the people of Manado, Ternate and Tidore; The people of 

Halmahera call it boboro; then in the area of Seram Island, 

Ambon and its surroundings it is commonly called palean, 

palenei, pelene, pulene, puleanu, pulenu, puleno, pureno, 

parinan, parenga, parena (Heyne 1987; Crawfurd 2017).  

Description 
Nipa consists of roots, stems/rhizomes, leaves, flowers, 

fruits, and seeds. Unlike most palms, nipa stems grow 

underground and are submerged in water. Only the leaves 

and flower stalks grow upward above the surface so that 

the nipa looks trunkless. The bark of this nipa plant has a 

very hard green texture and will turn brown when the nipa 

condition is old. However, the inside remains softer like a 

cork. According to Tomlinson (1986), the nipa is a 

monoecious and pleonanthic palm. It also exhibits 

viviparous germination, as in many other mangrove plant 

species. The stature and some organs of the nipa can be 
seen in Figure 1. 

Roots. Its fibrous roots can reach a length of 13 m. 

Because the nipa roots are only located in unstable 

soil/sand/mud, the nipa clumps can be washed away by 

water to the sea. 

Trunks. Like the Metroxylon spp. tree, the nipa trunk 

spreads along the ground, forming a rhizome about 60 cm 

thick, which is submerged by a layer of mud and water and 

can reach a length of about half a meter. 

Leaves. From the rhizome emerges compound pinnate 

leaves typical of palms. The leaves are erect or nearly erect, 
rising 7 to 10 m above the ground. The leaf blade has a 

stocky petiole which is round at the base, 1-1.5 m long, 

green, and will turn brown when the condition of the nipa 

plant is old. The leaflets are ribbon-shaped elongated, and 

tapered at the end, have a leaf bone called a stick (as in 

coconut leaves). Leaflets can reach 60-130 cm long and 5-8 

cm wide. The old nipa leaves are green, while the young 

leaves are yellow (shiny on the top surface), resembling 

coconut leaves. The number of leaflets in each stalk 

reaches 25-100 strands. 

Inflorescences. Compound wreaths appear in the axils 

of sturdy leaves, 1-2 m long, single, male and female 
flowers are separate with female flowers collected at the 

end to form a ball (round head) with a diameter of about 

25-30 cm, and male flowers are arranged in panicles. 

Strand-like, red, orange, or yellow on the underlying 

branches. Each strand has 4-5 male flowers that reach 5 cm 

in length. 

Flowers. Male nipa flowers are yellowish red, protected 

by a flower sheath, but the pollen-filled part is still sticking 

out. Then, the female nipa flowers are round. The length of 

the flower stalk reaches 100-170 cm. These flower bunches 

can be tapped to take the juice. Four to five months after 
the release of nipa flowers, the flower bunches can be 

tapped because the amount of sap produced is maximum. 

Fruits. The fruit structure is similar to a coconut, with a 

smooth exocarp, a fibrous mesocarp, and a hard endocarp 

called a shell. Type of stone fruit, oval, upside down and 

flattened with 2-3 ribs, reddish-brown, 11 x 13 cm, 

collected in tight groups resembling a ball, with a diameter 

of about 30-45 cm. In one bunch, the fruit can reach 

between 30 and 50 grains. The ripe fruit falls into the water 

and floats with the ebb and flow of water until it gets stuck 

in a new growing place. Often the fruit has germinated 

while still being carried by the current to a new place. 
Seeds. Seeds are protected by a shell, white, egg-

shaped, measuring about 5 x 4 cm. 

Habitat and distribution 

Mangrove is an ecosystem term that refers to the 

diverse collection of trees and shrubs that form the 

dominant plant community in tidal wetlands near the 

seafront along sheltered tropical and subtropical coasts. 

Nipa is one of the mangrove plants that grow in that place 

with a temperature of 20-350C and a rainfall of 1,000 

mm/month, evenly distributed throughout the year. This is 

the only palm (Arecaceae) that is able to live and adapt in 
the mangrove ecosystem. The genus Nypa and the 

subfamily Nypoideae are monotypic taxa because nipa is 

the only members (Dowe 2010). They are common on 

beaches and rivers flowing into the Indian and Pacific 

Oceans, from India to the Pacific Islands. This plant is a 

native species from China (Hainan); South Asia, such as 

Sri Lanka and Bangladesh; Southeast Asia, such as 

Indonesia, Malaysia, Thailand, Myanmar, Cambodia, 

Singapore, Vietnam, and the Philippines; Australia 

(Queensland and Northern Territory); and Pacific Islands 

such as Solomon, Mariana, Bismarck Islands, New Guinea, 
and the Caroline Islands. Later, it was also reported that 

this species was introduced to several regions and 

countries, such as Cameroon, Guyana, Marianas, Nigeria, 

Panamá, Society Islands, and Trinidad-Tobago (POWO 

2022) (Figure 2). 

Nipa plants can grow in soft mud and slow-moving 

tides, and river water that carries the nutrients these plants 

need. Usually, nipa can grow by forming its stand, but it 

grows mixed with other mangrove tree species in some 

areas. Nipa is one species that is best adapted to growing in 

coastal mangrove areas with moderate and less extreme salt 

content. According to Setyawan (2005) and Theerawitaya 
et al. (2014), this plant will suffer if exposed to pure 

seawater and prefer brackish waters at river mouths. This 

species can live in bays, tidal plains, and creeks as long as 

high tides and freshwater flow. They can be found inland, 

as far as the tide can store the seeds of this plant. Nipa can 

withstand short-term drying in its environment. The 

rhizome that creeps horizontally along the riverbank can 

stabilize the soil and prevent soil erosion. Then, new leaves 

can emerge quickly after damage and protect from storm 

winds, and can be used to produce useful products for local 

residents. 
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Figure 1. Some parts of Nypa fruticans. A. Flower (a. Female, b. Male); B. Fruit (insert: individual fruits); C. Tree stature with roots 
and rhizomes submerged in water and leaves standing upright above the water (Photo by YIU) 
 

 

 
 

Figure 2. Distribution of Nypa fruticans in the world. Green borders: Natively found in China (Hainan); South Asia such as Sri Lanka, 
India, and Bangladesh; Southeast Asia such as Indonesia, Malaysia, Thailand, Myanmar, Cambodia, Singapore, Vietnam, and the 
Philippines; Australia (Queensland and Northern Territory); and Pacific Islands such as Solomon Islands, Mariana, Bismarck Islands, 
New Guinea, and the Carolinas. Purple borders: Introduced to Cameroon, Guyana, Marianas, Nigeria, Panamá, Society Islands, 
Trinidad-Tobago (Source: Plants of the World Online 2021) 
 
 
 

PHYTOCHEMICAL COMPOSITION 

The phytochemical analysis is one way to determine the 

presence of chemical compounds (primary and secondary 

metabolites) in plants (Hayne 1987). Primary metabolite 

products are compounds that can be used to fulfill plant life 

itself, either helping the plant grow, develop, or survive 

climate change. Meanwhile, secondary metabolite products 

are compounds that can protect plants from disturbances 

and pathogens in the vicinity to continue to grow properly. 

These secondary metabolite products are also often referred 

to as bioactive. 

All plants can be found in the phytochemical analysis, 

including nipa. Nipa plant is a palm-shaped mangrove plant 

that can produce secondary metabolites with various 

biological properties and activities. This can be caused by 

the extreme conditions in which it grows. As also stated by 

Boopathy and Kathiresan (2010) that plants that live near 

the sea and around the coast contain more and more unique 

bioactive compounds than plants that live on land. The 

reason is that the environmental conditions in which they 

live are extremely extreme. Many external disturbances 

need to be faced, such as wind, waves, water currents, 
salinity, etc. 

A B C 

b 
a 
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At least 25 chemical compounds were detected by 

Azuma et al. (2002) on nipa. These chemical compounds 

consist of fatty acid derivatives, terpenoids, carotenoid 

derivatives, benzenoids, and several unknown compounds. 

In addition, Choi et al. (2020) have shown in their research 

that nipa has the potential to reduce UVB-induced 

photoaging. Furthermore, the phytochemical analysis also 

found protocatechuic acid, catechin, chlorogenic acid, 

epicatechin, kaempferol, and pengxianencins in nipa. In 

vivo studies by Zhao et al. (2012) and Al-Numair et al. 
(2015) suggest that phytonutrients such as kaempferol may 

be important in protecting biological systems from 

oxidative stress.
Meanwhile, in general, the active 

compounds produced by nipa include phenolics, saponins, 

flavonoids, and tannins (Sahoo et al., 2012; Astuti et al., 

2020). The many chemical compounds in nipa can be used 

as raw materials in a product, especially in modern 

medicines. Therefore, by knowing the content of chemical 

compounds through phytochemical analysis, the utilization 

of nipa can be optimized and can be a reference and 

innovation in the utilization of mangrove ecosystems.  

Phytochemicals in roots 

Nipa roots contain alkaloids, steroids, triterpenoids, 

phenolics, flavonoids, and tannins (Radam and 

Purnamasari 2017). Still, research by Radam and 

Purnamasari (2017), through testing nipa root solutions 

with various treatments, the results obtained that the 

presence of alkaloids in nipa roots was characterized by the 

formation of a white precipitate in the test solution after 

being reacted or added with reagents (Wagner’s reagent, 

Meyer’s reagent, and Dragendof’s reagent). Then, the 

presence of steroid content was marked by a color change 
to green in the solution when tested. Then, the presence of 

triterpenoids was indicated by a change in color to bluish in 

the test solution. Meanwhile, the presence of flavonoid 

compounds in this test was marked by a red-orange to 

black color change in the test solution. This content 

indicates antioxidant activity as a defensive metabolite 

capable of fighting reactive oxygen (Lovly and Marlee 

2018). Similar results were also shown in Yusoff et al.’s 

(2015a) study, which showed that nipa extract contained 

phenolic and flavonoid compounds. Furthermore, the 

presence of hydroxyl indicates phenolic compounds (-OH) 

functional groups (Park et al. 2013) and carboxylic acids 
(COOH) (Ha et al. 2012), which are structurally similar 

and are very well used as antioxidants (Zhao et al. 2014). 

Phytochemicals in leaves  

According to several studies, nipa leaves contain 

phytochemicals. To test the phytochemicals of nipa leaves, 

the leaves must first be extracted. Then the extract was 

experimented with to determine what content was 

contained in the nipa leaves. Based on research that has 

been done, nipa leaves contain ethyl acetate, chloroform, 

and hexane extracts (Lovly and Marlee 2018). The ethyl 

acetate extract of nipa leaves has a very strong antioxidant 
activity. Bakshi and Chaudhuri (2014) research found that 

methanol, ethyl acetate, and acetone in nipa leaves showed 

antibacterial activity against Escherichia coli, 

Agrobacterium tumefaciens, Streptococcus mutans, and 

Staphylococcus aureus. Osbor et al. (2008) said that nipa 

leaves contain polyphenols and alkaloids. Similar results 

were also shown by research conducted by Lestari et al. 

(2017), which showed that positive nipa extract and leaf 

fraction contained natural phytochemical compounds. The 

crude extract contains polyphenols, flavonoids, 

triterpenoids/steroids, saponins, and alkaloids. The 

methanol fraction contains polyphenols, flavonoids, 

saponins, and alkaloids, while the ethyl acetate and n-
hexane fractions contain triterpenoids/steroids. 

In addition, the results of research by Ebana et al. 

(2015) reported that nipa leaf samples in the Niger Delta 

Region of Nigeria revealed the presence of alkaloids and 

polyphenols. Then, the proximate analysis carried out also 

showed that the plant was very rich in ash, lignin, cellulose, 

hemicellulose, moisture, and nitrogen (Ekpunobi and 

Onuegbu 2012). Then, from research by Gazali and Nufus 

(2019), it was shown that nipa leaves contain almost all 

bioactive compounds; antioxidants, namely flavonoids, 

phenolics, tannins, saponins, steroids, and triterpenoids. 
Then, the intensity of the phenolic test precipitate was 

higher than the other components. The phenolic and 

flavonoid compounds in the sample indicated that the 

sample's activity had potential as an antioxidant. This is 

also reinforced by Imra et al. (2016) report that nipa leaf 

extract contains active chemical compounds, including 

flavonoids, tannins, phenol hydroquinone, diterpenes, 

steroids, and saponins. From all the research results that 

have been mentioned, the main ingredients in nipa leaves 

are polyphenols, phenolics, alkaloids, tannins, flavonoids, 

and saponins. However, the nipa leaf extract contains other 
chemical compounds such as ethyl acetate, chloroform, 

hexane, triterpenoids, phenol hydroquinone, diterpenes, 

and steroids. Nipa leaves also have methanol extract and 

have been shown to have antidiabetic and analgesic effects 

by research by Reza et al. (2011). 

Phytochemicals in fruit 

Nipa contains fruit that can be tapped to produce 

abundant sap called nipa palm sap (NPS) (Hafizi et al., 

2018). NPS is also known as a source of traditional 

medicine used to treat various diseases. Research by 

Yahaya et al. (2021) identified good antiradical activity in 

NPS with an IC50 value of 33.36 g/mL using the 2,2-
diphenyl-1-picrylhydrazyl (DPPH) test. DPPH radical 

scavenging assay, FRAP assay, and CUPRAC assay were 

performed to determine the anti-free radical activity in nipa 

(Islam et al. 2020a). The NPS tested consisted of water 

content (72.44%), ash (1.04%), protein (7.04%), 

carbohydrates (19.48%), fat (0%), and energy levels (106 

kcal). The large protein content in NPS shows that it can be 

used as a protein supplement for muscle development and 

maintaining the health of the human body (Wakili et al. 

2015) and with a fat content of 0%, indicating that NPS is a 

food source with low cholesterol levels and is healthy 
(Olalude et al. al. 2015). In addition, maleic acid, cinnamic 

acid, chlorogenic acid, and kaempferol are the main 

compounds revealed by ultra-high-performance liquid 

chromatography. Overall, NPS is a potential source of 
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antioxidants with significant health benefits. Then 

according to Gordon et al. (2012), Prasad et al. (2013), 

Sukairi et al. (2019), and Phetrit et al. (2020), NPS showed 

high phenolic and flavonoid content, as well as antioxidant 

activity. In addition, the fruit is also rich in carbohydrates, 

fiber, minerals, sucrose, glucose, fructose, and vitamin A 

(Osabor et al., 2008; Saithong et al., 2019). 

Other parts of the fruit, especially the fruit's skin, also 

found other biochemical compounds. The skin of nipa fruit 

is like coconut but has a smaller size and has fewer skin 
fibers than coconut. The skin of the fruit is then 

investigated to determine the phytochemical content. The 

phytochemical content in the nipa fruit peel was 

investigated by Herfayati et al. (2020), who obtained the 

results that the skin of nipa fruit contains anthocyanins. 

This is indicated by a change in the color of the solution 

from red to blue during the test. The red color is lost due to 

the high pH of the solution (Khoo et al., 2017), so the 

anthocyanins lose their red color due to the formation of 

quinoidal anones (Rajesh et al., 2014; Utami et al., 2016; 

Saptarini and Herawati 2018). In addition, nipa also 
contains polyphenols (Osabor et al. 2008). Polyphenols are 

one of the chemical compounds that are classified as 

natural antioxidants found in plants (Putri et al. 2015). 

Besides conducting phytochemical analysis on nipa 

organs, nipa plants can also be tested for their 

phytochemical content through their product, namely flour 

from the fruit. The results obtained the average nutritional 

value of nipa flour, namely the average water content of 

5.57%, ash content of 2.35%, protein 4.23, carbohydrates 

52.14%, crude fiber 24.14%, fat 1.06%, the calorific value 

is 226.29 cal/100 g, zinc 17.13 mg/kg and iron 405.32 
mg/kg (Radam et al. 2019). So, it can be said that the 

phytochemical content in nipa flour is very diverse. The 

content of compounds in nipa plants is influenced by the 

content of chemical compounds, heavy metals in media 

water, and the environment as a place to live (Nafieet al. 

2019). 

From the results of phytochemical studies on various 

nipa organs, various contents and benefits of nipa are 

produced to be utilized optimally; many more studies have 

been carried out and processed with the most appropriate 

method for human needs in the future. 

MEDICINAL USE 

Traditional medicinal use 

Human awareness of health is also increasing; 

medicinal products with natural ingredients are preferred 

because they are believed to be cheaper, easier to obtain, 

and will not cause prolonged effects on the body in the 

future. Some medicines derived from nature or herbs have 

been passed down and passed down from generation to 

generation and have become the main choice of the 

community (Az-Zhara et al., 2021), one of which is drugs 

derived from nipa. 

Coastal communities have realized the abundance of 
nipa plants. People have long used nipa to be processed 

into various traditional medicines. This is also supported by 

Gazali and Nufus’s (2019) statement, which states that 

mangroves, including nipa,  are plants that have millions of 

benefits, which can be processed into various kinds of 

support for the life needs of coastal communities. Almost 

all parts of the nipa plant can be processed and used further 

in herbal medicines. 

Young shoots, wood, roots, or nipa leaves are 

sometimes used for medicinal purposes (Tsuji et al., 2011). 

Then according to Bandaranayake (1998) and Rahmatullah 

et al. (2010), traditionally, the leaves, stems, and roots of 
nipa are used to treat asthma, leprosy, tuberculosis, sore 

throat, liver disease, snake bites, as a pain reliever, and can 

also be used as a sedative and able to expel excess wind in 

the body. 

Vinegar from nipa, locally known as nipa palm vinegar 

(NPV), is a traditional preparation produced by the 

fermentation of sap. It is commonly consumed throughout 

East Asia (Päiväke et al. 1984). Added to drinking water, 

NPV is taken before meals and at bedtime. It has been 

shown that consumption of nipa vinegar reduces 

postprandial hyperglycemia in type 2 diabetic patients who 
receive a diet with a moderate glycemic index (Liatis et al. 

2010). Likewise, the local community in Malaysia 

considers that nipa vinegar can treat diabetes, and this is 

scientifically justified by the research of Yusoff et al. 

(2015b) that vinegar exerts an anti-diabetic effect by 

delaying the absorption of carbohydrates from the small 

intestine through selective inhibition of intestinal glucose 

transporters, thereby suppressing postprandial 

hyperglycemia. Then, in the research of Yusoff et al. 

(2015a), chronic administration of NPV aqueous extract at 

a dose of 1,000 mg/kg caused a significant effect of 
lowering blood glucose and increasing insulin in diabetic 

rats. 

In some countries, based on public belief from 

Malaysia, Philippines, Indonesia, Thailand, Sri Lanka, and 

India that NPS has medicinal potential to treat fever, gout, 

kidney stones, energy booster, helps the digestive process, 

and a cure for certain chronic diseases and metabolic 

syndromes such as diabetes and hypertension (Tamunaidu 

et al. 2013; Yusoff et al. 2015a; Hafizi et al. 2018; Sukairi 

et al. 2019; Phetit et al. 2020). 

Then, there are some uses of nipa in other traditional 

medicine. According to Burkill (1935), Päiväke (1996), and 
Lim (2011), one of the traditional recipes in Malaysia to 

treat herpes is to drink the juice of young shoots with 

coconut milk. In other countries, such as Patuakhali and 

Barguna District of Southern Bangladesh, ash from burned 

nipa plants is used to treat toothaches and headaches (Islam 

et al. 2020b). In the Philippines, a decoction of fresh leaves 

of nipa is used as a lotion for boils. Fresh leaves of nipa are 

widely used to treat ulcers in the form of cataplasm or 

lotion. Nipa alcohol is used as an eyewash for 

inflammation of the eyelids. 

Meanwhile, in Indonesia, the coastal community of 
Banyuasin, South Sumatra, has processed nipa as a 

medicine for stomach pain, diabetes, and fever-reducing 

medicine. The same thing can also be found in Aceh, where 

people use nipa leaf extract as medicine for canker sores 

and toothaches. Meanwhile, the people of Kalimantan use 
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leaf ash and nipa roots as medicine for toothaches and 

headaches. Other parts of nipa are also used to treat 

abdominal pain, diabetes mellitus, fever, and canker sores 

(Imra et al., 2016). The bones of nipa leaves have also been 

traditionally used for a long time by the coastal 

communities of Kakap River, West Kalimantan, as a 

toothache medicine. The young leaves are used as a thrush 

medicine (Lestari et al. 2016). Then the ashes from the 

leaves and roots are burned to produce salt ash called salt 

nipa, which is used for headaches and toothaches in 
Kalimantan (Lim 2011). Although the target disease is not 

described, nipa wood can potentially be used as medicine 

in Borneo (Kalimantan) (Burkill 1935). 

Mineral content as medicine 

Research conducted by Tamunaidu and Saka (2011) 

revealed that the nipa fruit contains eleven minerals that are 

good for use by the body. Three of the most abundantly 

contained minerals in nipa fruit are potassium, sodium, and 

magnesium. These results are also strengthened by Herman 

et al.’s (2011) research that the mineral content of 

magnesium, sodium, and potassium in nipa fruit reached 
7.97 ppm, 9.35 ppm, and 3.79 ppm, respectively. 

Furthermore, potassium reduces the risk of cardiovascular 

disease and stroke and protects the body from bone loss 

(Weaver et al., 2018; Sun and Weaver, 2020). Meanwhile, 

according to Strazzullo and Leclercq (2014), sodium plays 

an important role in regulating cell homeostasis, body fluid, 

electrolyte balance, and blood pressure. Lastly, magnesium 

is also known to have an important role in the body. 

Whereas magnesium can stimulate ATPase reuptake of 

calcium from the sarcoplasmic reticulum and modulate 

insulin signal transduction and cell proliferation, it is 
important for cell adhesion and transmembrane transport 

(Jahnen-Dechent and Ketteler 2012). However, the 

consumption of nipa must also be in accordance with the 

body's daily needs. Minerals contained in nipa, if 

consumed too much, will produce effects that are not good 

for the body. 

Fiber content as a cholesterol drug 

Furthermore, nipa is also known to have a fairly high 

fiber content. Fiber is a type of carbohydrate that is 

resistant to digestion and absorption in the human small 

intestine. Instead, fiber generally undergoes partial or 

complete fermentation in the human large intestine 
(Santoso 2011). The benefit of fiber for the human body is 

that it can prevent hypercholesterolemia in humans who are 

overweight or obese (Fairudz and Nisa 2015). In addition, 

Santoso (2011) also revealed that fiber could be used as an 

agent for controlling diabetes, cancer, and cardiovascular 

disease. Research conducted by Dalming et al. (2018) 

revealed that nipa fruit contains 46.18% crude fiber, which 

can bind cholesterol in vitro. Then, cholesterol is adsorbed 

on the nipa fruit flour to allow cholesterol to be lowered or 

suppressed. Another possibility is that the fiber component 

of nipa fruit can stimulate the excretion of cholesterol in 
the body by binding to bile acids in relation to the satiety 

effect produced by nipa fruit (Dalming et al. (2018). 

Pharmacological properties 

There is still a lot of knowledge of plants or animals 

that can be trusted to cure diseases by indigenous peoples. 

The search for bioactive compounds from mangrove plants 

in pharmacology is still neglected, although many studies 

have proven that mangrove plants can be a good source of 

natural medicine (Das et al., 2015). Climatic conditions and 

rampant pollution in the world cause an increase in the risk 

of disease suffered by humans. Various types of diseases 

continue to infect humans, both old and diseases that have 
only emerged recently. Such conditions encourage 

researchers to look for mechanical and medicinal 

treatments from existing natural resources to grow up the 

world of pharmacology. 

One of the natural resources that can be used as 

medicine for many years is the mangrove plant. This aligns 

with Mahmud et al.’s (2014) statement that mangrove 

plants have been shown to contain phytochemicals that 

have significant antioxidant, antinociceptive, 

antihyperglycemic, antimicrobial, and anticancer activities. 

Further research on one of the plants in the mangrove 
ecosystem, the phytochemical content of nipa, has also 

been carried out. 

From studies that have been carried out in various 

countries, it is found that nipa is full of benefits for the 

human body. Some of these benefits include being an 

antioxidant (Sabri et al. 2018; Shin et al. 2018), 

antibacterial (Nopiyanti et al. 2016), anti-inflammatory 

(Bae and Jung 2016), a stimulator of insulin secretion 

(Yusoff et al. 2017), and as cytoprotective (Sari et al. 

2018). Then it was also supported by the positive results of 

the antioxidant activity test on nipa parts, such as leaf, 
stem, bark, and root extracts (Abdel-Aziz et al. 2016). 

The results of other studies have also been carried out, 

such as the results of research by Reza et al. (2011), which 

revealed that there were antidiabetic and analgesic 

activities in methanol extracts of twigs and leaves of nipa 

plants. Reza et al. (2011) also stated that nipa leaf extract 

could stimulate the residual function of pancreatic cells, 

produce an antihyperglycemic effect through the 

extrapancreatic mechanism, and increase peripheral 

glucose utilization. Likewise, the research of Yusoff et al. 

(2015b) was conducted to evaluate the effect of aqueous 

extract (AE) on postprandial hyperglycemia to understand 
the mechanism of antidiabetic action. In vitro intestinal 

glucose absorption, in vivo carbohydrate tolerance test, AE 

was tested, and spectrophotometric enzyme inhibition test. 

One mg/mL AE showed comparable results to phloridzin 

(1 mM) in vitro. It delayed glucose absorption through the 

isolated rat jejunum and was more effective than acarbose 

(1 mg/mL). Later, in vivo confirmatory tests showed AE 

(500 mg/kg) caused significant suppression of 30 min 

postprandial hyperglycemia in mice. In contrast, AE 

showed somewhat weak inhibitory activity against -

glucosidase and -amylase compared to acarbose in the 
spectrophotometric enzymatic assay. These findings 

suggest that NPV exerts an anti-diabetic effect by delaying 

carbohydrate absorption from the small intestine through 

selective inhibition of intestinal glucose transporters, 

thereby suppressing postprandial hyperglycemia. 
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Furthermore, Bae and Jung (2016) stated that nipa fruit 

extract could inhibit the production of nitrite and pro-

inflammatory cytokines at a dose of 200 g/mL. Then Kang 

and Hyun (2020) revealed research results showing that 

nipa leaf extract with a 500 mg/kg bodyweight 

concentration could reduce the expression of TRPV1, COX 

2, inflammatory and pro-inflammatory expression in 

experimental rats. These studies are also supported by 

Khairi et al. (2021) research, who revealed that nipa’s fruit 

and leaf extract showed enormous potential to be further 
developed into drugs or inflammatory inhibitory agents. 

Other pharmacological activities of nipa, such as 

antinociceptive and anticancer, have been revealed in 

various scientific studies (Yusoff et al. 2015a; Kang and 

Hyun 2020). Other compounds found contained in nipa in 

fruit, leaves, and stems were polyisoprenoid compounds. 

According to Sari et al. (2018) and Istiqomah et al. (2020), 

polyisoprenoid compounds from nipa showed anticancer 

activity in vitro. They could reduce cell proliferation and 

induce apoptosis in colon cancer cells. 

Nipa exhibits a variety of pharmacological activities, 
including antioxidant, anti-inflammatory, antibacterial, 

antidiabetic, and analgesic activities.  This plant's 

traditional herbal medicines are associated with no side 

effects, toxicity, and increased efficacy and safety. The 

following potencies are presented in more detail regarding 

the pharmacological activity of nipa as an antioxidant, 

antibacterial, and anti-inflammatory.  

Antioxidant 

Natural antioxidants from plants have gained 

considerable scientific interest due to their natural origin 

and lower adverse side effects (Lourenço et al., 2019). 
There is also increasing public consumption of exogenous 

antioxidants, such as ascorbic acid (i.e., Vitamin C), 

network tocopherols (i.e., Vitamin E), carotenoids, and 

polyphenols found in fruits, vegetables, cereals, beverages, 

and other natural food products. This is due to the belief 

that these products can support the antioxidant defense 

system (Lourenço et al., 2019). In addition, mangrove 

plants tend to have more compounds that can act as 

antioxidants than the activity of other compounds (Rahman 

2018). 

A study by Blanch et al. (2020) reported that the 

salicylic acid present in nipa could reduce the high salt 
stress experienced by nipa in the environment by increasing 

the activity of the antioxidant system. Then according to 

Choi et al. (2022), chemical compositions including 

phenolic acids and flavonoids can be found in nipa. 

Moreover, PCA shows the high relevance of each 

antioxidant potential. This finding can be used for wide 

commercial applications in the food and pharmaceutical 

industry for nipa. 

Furthermore, the phenolic compounds, alkaloids, and 

flavonoids found in nipa have also been shown to have 

antioxidant properties (Gordon et al., 2012; Manojlovic et 
al., 2012; Soonthornchareonnon et al., 2012; Maqsood and 

Benjakul 2013; Sharief et al. 2014). According to 

Margaretta and Handayani (2011), these compounds are 

indeed proven to be compounds that can act as 

antioxidants. Antioxidants can counteract free radicals and 

autoxidation reactions in lipid oxidation. In biological 

systems, phenolic compounds and flavonoids act as free 

radical scavenging agents with antioxidant activity 

(Lourenço et al., 2019). Therefore, the beneficial effect of 

the bioactive compounds present in NPS may have 

antioxidant activity that provides a protective element from 

chronic diseases. 

According to Yahaya et al. (2021), ascorbic acid in nipa 

also showed the highest antioxidant activity with an IC50 
value of 21.29±0.74 g/mL. According to Sowndhararajan 

and Kang (2013), the lower the IC50 value, the higher the 

antioxidant activity. While the antioxidant properties of the 

sample were determined by the radical scavenging activity 

of DPPH and showed positive results, namely EC50 112.90 

mg/mL (Sukairi et al. 2018). The antioxidant compounds 

contained in nipa can combat free radicals in our body 

system and have great potential to be commercialized as 

healthy foods and beverages with scientific evidence and 

validation (Thyagarajan and Sahu 2018). 

To assess the antioxidant activity of NPV, three in vitro 
antioxidant assays were used: 2,2-diphenyl-1-

picrylhydrazyl and 2,2'-azinobis-3-ethyl benzothiazoline-6-

sulphonic acid-free radical scavengers, and a reducing 

power assay (Yusoff et al. 2015a). Analysis of the chemical 

profile of the NPV aqueous extract revealed the presence of 

acetic acid (35.25%). Then, the ethyl acetate extract in nipa 

triggers a significant antioxidant effect caused by its high 

phenolic content. There are several reports on the 

antioxidant activity of plants affected by the content of 

their ethyl acetate extract (Nishidai et al., 2000; Kawano et 

al., 2010). Thus, it can also be concluded that the 
antioxidant component is present in the ethyl acetate 

extract. 

Anti-inflammatory 

Mangrove plant extracts have shown positive results 

and are important in indigenous medicinal practices. 

Research shows that one of the activities found can cause a 

very potent anti-inflammatory agent. An important aspect 

needed by mangrove extract to be useful as an anti-

inflammatory drug is its flavonoid composition. Nipa has 

been used as a drug to treat inflammatory diseases because 

it has flavonoid compounds (Sahoo et al., 2012; Astuti et 

al., 2020). Flavonoids are a group of secondary metabolites 
widely found in plants and generally consist of 15 carbon 

atoms. Many flavonoids directly affect the enzymes 

responsible for the inflammatory process. In addition, some 

flavonoids can inhibit the induction of adhesion molecules 

such as blood neutrophils, which are required for the 

inflammatory process (Middleton et al. 2000). 

Then, the results of the research of Bae and Jung (2016) 

showed that the aqueous extract of nipa alone had no 

cytotoxic effect at a concentration of 200/mL in 264.7 

RAW cells. Nipa treatment inhibits nitrite production, and 

pro-inflammatory cytokines including IL-1β, IL-6, and 
TNF-α are dose-dependent. In addition, nipa treatment 

inhibited LPS-induced activation and nuclear factor (NF)-

κB translocation. These results suggest that nipa treatment 

can reduce LPS-induced inflammatory response through 
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the inactivation of NF-κB. This study may indicate that 

nipa can be a useful drug or agent to prevent inflammation 

(Bae and Jung 2016). 

Nipa, which is used in traditional medicine, is a plant 

that has received attention because of its various effects. 

The study of Kang and Hyun (2020) investigated the anti-

inflammatory effect of nipa extract by controlling the 

neurological function of TRPV1 in experimental mice. The 

validation of the TRPV1 channel as a therapeutic target for 

controlling pain and inflammatory conditions in various 
disease and injury states has prompted the development of 

several TRPV1 agonists and antagonists that have entered 

clinical trials (De Petrocellis and Moriello, 2013). Then, 

quantification of the sciatic nerve and spinal cord protein 

L4-L6 showed a decrease in the expression of TRPV1, 

inflammatory expression factors, COX2, and pro-

inflammatory factors in the group treated with nipa extract, 

thus indicating that nipa extract affects inflammation by 

controlling TRPV1 in neuropathic sciatic pain, so that 

produce an anti-inflammatory effect.  

Antibacterial 
Antibacterial is a drug that kills bacteria, especially 

pathogenic bacteria that can harm humans. Drugs that can 

be used to eradicate microbes must have the highest 

possible selectivity, meaning that the drug must be highly 

toxic to microbes. Antibacterial can also be used as a 

prevention against various pathogenic bacterial infections. 

Most of the natural antioxidants reported in the 

literature also have antibacterial activity (Lourenço et al., 

2019). The antibacterial properties of nipa have been 

investigated by Osabor et al. (2008), Chaudhuri and Guha 

(2010); Prabhakaran and Kavitha (2012); Shamsuddin et al. 
(2013), and Bakshi and Chaudhuri (2014). Then, Ebana et 

al. (2015) decided to analyze the leaves of nipa plants 

through phytochemical tests by testing the antibacterial 

properties of various extracts against E. coli, Klebsiella 

pneumonia, S. aureus, Staphylococcus epidermidis, and 

Pseudomonas aeruginosa. Nipa is a rich source of various 

biochemical compounds such as alkaloids, cardiac 

glycosides, polyphenols, phlorotannins, saponins, and 

anthranoids. The presence of polyphenols indicates 

excellent antibacterial activity. Aqueous and ethanolic 

extracts of the tested nipa sections showed good 

antimicrobial resistance against all test organisms. 
Variations in the leaf ethanol extract concentration showed 

that a concentration of 5% and above gave absolute 

inhibition of E. coli. Another study showed that this plant 

also has excellent antibacterial and antifungal activity 

against Vibrio species (Shamsuddin et al. 2013; Imra et al. 

2016), Fusarium oxysporum (Chaudhuri and Guha 2010), 

B. cereus (Lestari et al. 2016), and B. subtilis (Nopiyanti et 

al. 2016). 

Then, another study showed that the highest 

concentration of crude extract of nipa leaves to inhibit 

Aeromonas hydrophila and Streptococcus agalactiae was 
60%, with inhibition zones of 15.90 mm and 16.85 mm, 

respectively. The MIC results of crude extract of nipa 

leaves against A. hydrophila and S. agalactiae were found 

at concentrations of 100% and 75%, respectively. The 

MBC value with the lowest growth of A. hydrophila 

bacteria was 1.33a±0.52, and the highest was 4.33b±0.82. 

MBC with the lowest growth of S. agalactiae bacteria was 

2.17a ± 0.75, and the highest was 4.67b ± 0.52. (Sari 2017). 

OTHER UTILIZATION 

Other utilization in Indonesia 

nipa is a palm plant often used by coastal communities 

because of its many benefits. The part of nipa that can be 

utilized by the people of West Kalimantan, Indonesia, 

consists of leaves, shoots, bone leaves, fruit, and Mayang 
(flowers that have not yet bloomed) (Suparto et al., 2019). 

Then, nipa leaves are also used as raw materials in making 

roofs and walls of buildings. Nipa leaves as a roof are 

usually applied to houses, cattle pens, or huts in the garden 

(Febriadi and Saeni 2018). The roofing of nipa leaves is 

carried out by drying the old leaves to remove the moisture 

content, then the leaf's midrib is removed, and the leaf 

skeleton is folded to two-thirds of its length (Hamilton and 

Murphy 1988). Then, the prepared leaves are stitched 

together with vines overlappingly until they reach a length 

of 1-2 m. The advantages of this roof are that it can last 3-5 
years before being replaced with a new one and can 

withstand the heat, especially in coastal areas. 

In the Bawean Islands, Indonesia, woven from nipa 

leaves, produces a product in mats sold as souvenirs for 

visiting tourists (Trimanto et al. 2016). Nipa leaf stalks are 

quite strong and flexible and can also be used as a 

broomstick. In Makassar, broomsticks from nipa leaf stalks 

are traded for economic value. The economic benefit value 

from the production of the broomstick is IDR 2,055,333 or 

13.57% of the total economic benefit value of nipa in Tallo 

District, Makassar City (Muthmainnah and Sribianti 2016). 
In Sumatra, the young nipa leaves (named shoots) were 

used as cigarette leaves in the past, namely wrapping sheets 

for rolling tobacco. After the thin epidermis is removed, the 

leaves are dried in the sun, then bleached to whiten and cut 

into cigarette sizes (Heyne 1987). 

Besides being processed into various unique items, 

parts of the nipa plant also produce promising food 

resources. As many as 2.55 tons of nipa fruit can be 

produced from one hectare of vegetation (Dalming et al., 

2018). People usually consume nipa fruit directly or further 

processed for preservation purposes. Nipa fruit tastes like 

coconut meat and can be processed as drinks and sweets 
that have economic value for people living in mangrove 

ecosystems. The manufacture of candied fruit nipa can be 

done because the method of manufacture is easy and uses 

simple technology (Khotimah et al. 2020). Old nipa fruit is 

used as flour in Kalimantan, precisely in Sangkimah Lama, 

Sangatta Village, East Kutai District, East Kalimantan 

Province. Flour made from old nipa fruit is produced by 

separating the fruit from the shell, cleaning the epidermis, 

grinding it by pounding it or blending it, drying it, and 

finally sieving (Subiandono et al. 2011). Further 

management of this nipa fruit can be a new source of 
economy for the community. Furthermore, food production 
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from processed nipa fruit can be further packaged and 

marketed to visiting tourists. 

Furthermore, the community has widely used nipa resin 

and syrup for processing and have economic value in their 

lives. Actually, not only in Indonesia, according to research 

conducted by Tamunaidu et al. (2013), the sap from the 

nipa plant derived from its mayang can be used as a 

potential raw material for ethanol production. One nipa 

plant can produce 0.4-3 L of sap per day, and each stalk 

can be harvested continuously for 20 days. Therefore, the 
amount of ethanol produced per 1,000 ha of nipa is 

estimated at 4,550-9,100 L per hectare per year. Ethanol 

comes from the fermentation of raw materials containing 

glucose using the bacteria S. cerevisiae (Hadi et al., 2013). 

The advantage of using nipa as the main raw material 

for bioethanol is that nipa is not the main food source, so it 

will not compete with other food needs. The part used as 

raw material for bioethanol is the juice so that it does not 

damage its ecology (Hamilton and Murphy 1988). 

Knowing the influencing environmental factors is 

necessary to produce maximum bioethanol from nipa 
plants. One of the environmental parameters where nipa 

grows to produce the best juice as raw material for 

producing bioethanol is salinity. The results of 

fermentation can be an environmentally friendly alternative 

fuel. This utilization has the potential to reduce dependence 

on fewer fossil fuels. However, the utilization of nipa sap 

for fermentation into bioethanol has not been widely 

carried out. This is motivated by the lack of knowledge and 

public capital in processing nipa sap into bioethanol. 

Then, the syrup tapped from nipa is mostly used by the 

public to be processed into consumption and flavoring 
ingredients. The Indonesian people know the syrup 

produced from this tapping as sap which can be used as a 

sweetener for food and beverages after further processing. 

Nira has a clear color with a sweet taste and a distinctive 

fragrant aroma (Heriyanto et al. 2011). Tapping was carried 

out on young nipa fruit stalks. Further processing, the sap 

that has been collected from the tapping process is boiled 

for five hours to make brown sugar. Brown sugar producers 

in East Kalimantan, in one day, can process 50 L of sap and 

produce approximately 200 grams of brown sugar 

(Heriyanto et al. 2011). In South Kalimantan, the sap from 

the nipa plant is processed by crystallization to make 
brown sugar in the form of granules. Other Indonesians 

also use the sap to ferment it into a sweet alcoholic 

beverage. The drink is known as tuak in North Sumatra 

Province, Indonesia, and has the local name saguer in 

North Sulawesi Province (Kurniawan et al. 2018). 

Fermentation of nipa to be used as an alcoholic beverage is 

generally found in areas with a non-Muslim majority 

population. 

Other utilization in other countries 

The Southeast Asia peoples use some of the results 

from tapping sap from nipa to make traditional vinegar 
(Cheablam and Chanklap 2020). Flower bunches 

(inflorescences) can be tapped to produce a sweet, edible 

sap collected to produce a local alcoholic drink called tuba, 

bahal, or tuak. A bunch of fruit is ready to be tapped when 

the unripe fruit is at its peak of sweetness. The bunches are 

cut from the stalks about six inches down, and mud is 

rubbed on the stalks to induce sap flow. The sap begins to 

flow immediately if the ripeness of the fruit is measured 

correctly. A bamboo tube or bottle is placed over the cut 

stems, and the sap is collected twice daily, cutting half a 

centimeter from the end of the stem after each harvest to 

prevent it from clumping. The sap flow will continue for 30 

days per stalk, and the nipa will flower continuously 

throughout the year, providing a continuous supply of sap. 
In Thailand alone, vinegar production from nipa plant sap 

reaches 12% of the total use of sap to manufacture other 

products. Khanap Nak is one of the places where there is a 

vinegar producer from nipa. Every day, farmers can 

produce as much as 7.5-200 liters of vinegar, depending on 

the number of workers. The valuation of vinegar 

production in Thailand's coastal communities reaches 40-

66.7 USD per day. The vinegar produced can also be used 

for household purposes as a condiment for various local 

dishes. 

Before World War II, Malaysia was dealing with the 
manufacture of alcohol from nipa, which was used as a 

vehicle fuel (Baja-Lapis et al. 2004). Two factories 

produced alcohol from nipa in Sarawak, Malaysia (Chai 

and Lai 1984) until the 1980s. Simultaneously, similar 

studies were conducted in the Philippines (Halos 1981) and 

Papua New Guinea (Newcombe et al. 1980). The 

manufacture of industrial alcohol from nipa was also an 

important industry in the Philippines in the early decades of 

the 20th century (Whitmore 1973). However, the industry 

was short-lived due to political problems, and competitive 

gasoline prices prevailed during that period (Fong 1984; 
Whitmore 1973). Nevertheless, the use and study of 

alcohol in nipa continued into the middle of the 20th 

century. 

In the Philippines and Malaysia, tuba/alcohol can be 

stored in a tapayan (earthly balloon vase) for several weeks 

to make a type of vinegar known as sukang paombong in 

the Philippines and nipa vinegar in Malaysia. Tuba can also 

be distilled to make arak, locally known as lambanog in 

Filipino. Young shoots are also edible; The flower petals 

can be infused to make an aromatic tea. In Cambodia, the 

leaves are used to wrap cakes (such as num katâm), and the 

flowers are sometimes used to make sugar, vinegar, and 
alcohol (Phon et al., 2000). 

Then, nipa leaves are flexible, making them easy to 

shape and use for handicrafts. For example, in Nigeria, the 

leaves are woven to form the hats known locally as 

“ikpoto” (Udofia and Udo 2005). The hats are sold as 

souvenirs for beach visitors and used by local people to 

accompany them in activities such as selling fish. The 

people of Nigeria also use nipa as bio-ethanol (Okugbo et 

al., 2012). 

According to Hossain and Islam (2015), in Bangladesh, 

nipa leaves are part of people's lives that can be used as 
cigarette wrappers as we know that some people habits are 

smoking. Smoking is a medium to relieve stress or 

socialize with neighbors and is mostly done in rural and 

urban communities. Therefore, nipa leaves also have social 

value in their utilization. The leaf stalk can be used as a 
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float for fishing nets that have been spread, the main stalk 

is used as a net framework, and the middle bone is used as 

a rope to pull the net. Nipa, locally called 'Golpata,' is used 

for multipurpose such as thatched roofs, partitions, food, 

and as a source of firewood. The newly developed shoots 

will be used as a vermicide. Dried leaves, petioles, woody 

stems, fruit residues, and other parts are used as fuel. In 

fishing, nipa rhizomes are widely used to make it easier for 

fishing nets to float on the water surface. The sweet sap 

from the inflorescence stems is used as a source of syrup 
(cane molasses), amorphous sugar, vinegar, and alcohol. 

Nipa plant sap is an important factor in producing 

sap/sugar. The growth properties of nipa fruit stems and 

their water content have affected sap production (Matsui et 

al., 2014). 

In conclusion, the active compounds produced by nipa 

include phenolics, saponins, flavonoids, and tannins. The 

many chemical compounds in nipa can be used as raw 

materials in a product, especially in modern medicines. In 

some tropical countries, based on people's beliefs that nipa 

has the potential of herbal medicine to treat fever, gout, 
kidney stones, energy booster, aiding the digestive process, 

as a cure for certain chronic diseases and metabolic 

syndromes such as diabetes and hypertension, treat asthma, 

leprosy, tuberculosis, sick throat, liver disease, snakebite, 

as a pain reliever, and can also be used as a sedative and 

able to expel excess wind in the body. Then, it was also 

proven that nipa could act as an antioxidant, antidiabetic, 

antimicrobial (antifungal and antibacterial), anticancer, 

anti-inflammatory, antinociceptive, antihyperglycemic and 

analgesic. Nipa plants other than medicine are used as a 

roof for houses, cattle pens, or huts in the garden, 
broomsticks, handicrafts, fishing tools, as a source of food 

and drink, to a source of renewable energy fuel. Further 

research is needed to find out more about the actual 

potential of the drug and educate the public about the 

importance of the benefits of nipa as a renewable resource 

for the future of human life. 
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