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Abstract. Rahma HS, Ayuningtyas HR, Nabila I, Annafi DN, Nurwulandari M, Indrawan M, Dadiono MS, MD Naim D, Setyawan AD. 
2024. Review: The nutritional value and health benefits of kawakawa (Euthynnus affinis). Indo Pac J Ocean Life 8: 72-83. Kawakawa 
(Tuna), or Euthynnus affinis (Cantor, 1849), is a species of pelagic fish of the Scombridae family with a vast habitat and distribution in 
tropical and subtropical waters in the Indo-Pacific region. This literature review aims to provide an understanding of the habitat, 

morphological characteristics, nutritional content, and benefits of kawakawa for health. Kawakawa prefer warm waters with a 
temperature of 20-30°C. As a pelagic fish, kawakawa spends most of its life in the open water column and away from the seabed. 
Kawakawa morphologically has unique characteristics, namely oblique and curved black stripes on the ribs and the presence of a pattern 
of black stripes between the abdomen and fins. This fish can grow to a maximum weight of 14 kg and a maximum fork length (FL) of 
100 cm. The nutritional content of kawakawa is diverse, and it includes protein, omega-3, omega-6, selenium, vitamin D, and DHA. The 
protein content of kawakawa ranges from 20 to 25%, with 0.87% fat, which is lower than that of other fish species. With its high 
protein, low fat, and strong omega-3 fatty acid profile, kawakawa has a high overall nutritional value, making it a nutrient-dense food 
choice. The nutritional content in kawakawa has health benefits, namely preventing stunting, reducing heart risk, preventing cancer, 

maintaining eye health, increasing body immunity, preventing anemia, and maintaining bone health. 
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INTRODUCTION 

Tuna or kawakawa (Euthynnus affinis Cantor, 1849) are 
large pelagic fast swimmers and live in groups (Hawkins et 

al. 2014; Bar et al. 2015; Harahap et al. 2022). Kawakawa 

live in tropical and subtropical waters, such as the Indian, 

Pacific, Mediterranean, and Black Oceans. Among the 

neritic tuna that live in the coastal waters of India, 

kawakawa is the most widely found species (Mehanna 

2024). Kawakawa is a promising aquaculture due to its 

rapid development and increasing demand (Yazawa et al. 

2016). Kawakawa belong to the neritic species, live in 

water temperatures ranging from 18 to 29°C, and form a 

multispecies group based on size (Syamsuddin et al. 2018). 

Kawakawa tend to form multispecies groups depending on 
their size, ranging from 100 to more than 5,000 individuals 

(Syahliani et al. 2021; Widiastuti et al. 2023). Living at a 

depth of 200 meters, these fish are epipelagic marine 

species (Sivadas et al. 2020). However, according to 

Agustina and Sulistyaningsih (2022), this species appears 

in groups that reach a depth of 400 meters. Large pelagic 

fish have no definite fishing ground; the catchment area 

constantly changes and moves in response to changing 

environmental conditions, causing the fish to automatically 

choose a more suitable habitat (Safruddin and Hidayat 
2023). Kawakawa has varied diets, so it can absorb more 

elements from its food sources, increasing its nutritional 

value. 

kawakawa has long been recognized as an important 

source of nutrients for human health (Djunaidah 2017). 

Among the various types of marine fish, the kawakawa has 

nutritional value and health benefits (Khoa et al. 2021). As 

a pelagic species widespread in tropical and subtropical 

waters around the world (Sutton et al. 2017), this fish has 

been the subject of exciting nutrition and public health 

studies because of its nutritional content. Although 

kawakawa has long been consumed, in-depth research on 
its nutritional content is still developing. Numerous studies 

reported various essential nutritional components in 

kawakawa (Danitasari and Rahmawaty 2024). The protein 

content in this fish plays a vital role in forming and 

maintaining body tissues because it contains all the 

essential amino acids needed by the body. In addition, the 

fat content found in kawakawa is relatively low (Abou-

Taleb et al. 2019). However, there are beneficial omega-3 

fatty acids such as EPA and DHA in the fat of kawakawa 
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that have been shown to benefit the heart, brain, and 

nervous system.  

Sea fish contains essential vitamins, such as vitamins A, 

D, B12, and E, also found in kawakawa (Rifat et al. 2023). 

With various complete and balanced nutritional 

components, consuming kawakawa is a healthy diet to 

support human health (Murti et al. 2022). In addition, 

kawakawa is also known as a source of nutrients that are 

low in cholesterol and high in protein (Munubi et al. 2022). 

Therefore, it is a popular dietary choice for individuals 
concerned about heart health and striving to maintain a 

healthy weight. The balanced fat content, especially 

omega-3 fatty acids, makes it an attractive option for 

maintaining optimal brain function and reducing the risk of 

health problems such as heart disease and 

neurodegenerative diseases. Kawakawa, known as ikan 

tongkol (Sayuti et al. 2022), is quite popular in various 

communities. People like that this fish can provide a lot of 

nutrients at an affordable price (Musafira and Sikanna 

2023). Absah and Hasanah (2022), due to its nutritional 

content and taste, it is widely processed into various types 
of food. However, not many people know that kawakawa 

has a lot of benefits for consumers. There are limited 

studies on the benefits of kawakawa, which has high 

nutrients and health benefits. This review can clearly 

understand its nutritional profile and reveal the potential 

health benefits of consuming kawakawa. This literature 

review aims to provide an understanding of the habitat and 

morphological characteristics of kawakawa and their 

nutritional content and health benefits.  

HABITAT AND DISTRIBUTIONS OF KAWAKAWA 

(Euthynnus affinis) 

Kawakawa is a species of pelagic fish of the family 

Scombridae with an expansive habitat and distribution 

(Jesila et al. 2023). The habitat and distribution of 

kawakawa are important factors affecting their survival and 

population dynamics. Kawakawa are widely distributed in 

tropical and subtropical waters of the Indo-Pacific region 

(Binashikhbubkr et al. 2023). In the Indian Ocean and the 

Pacific Ocean, this fish is widely found in the coastal 

waters of India, Sri Lanka, and Maldives, along the coast of 

East Africa, including the Persian Gulf and the Red Sea. 

Their presence in these areas indicates a high adaptability 

to various conditions of coastal waters. In the coastal 
waters of India, kawakawa can be found around the 

western and eastern coasts, with significant populations in 

the Bay of Bengal and the Arabian Sea. Sri Lanka is also 

an important habitat, especially in coastal areas rich in 

coral reefs and seagrass beds. With its distinctive atoll 

ecosystem, the Maldives provides an ideal kawakawa 

environment. The clear, warm waters support an abundance 

of plankton and small fish, the primary food source for 

kawakawa. Along the East African coast, from Somalia to 

Mozambique, nutrient-rich waters are home to large 

populations of kawakawa. The Persian Gulf and the Red 
Sea are important habitats, with relatively warm and 

nutrient-rich water conditions supporting kawakawa life. 

Its presence in these areas indicates a high adaptability to 

various conditions of coastal waters.  

In the Pacific Ocean, kawakawa are distributed from 

Southeast Asian waters such as Indonesia, Malaysia, and 

the Philippines (Husain et al. 2021). This fish is often 

found in Java, Sulawesi, and Banda Sea. The Java Sea, 

with its shallow waters and rich in nutrients from river 

courses, is one of the main locations for the kawakawaery. 

The Sulawesi and Banda seas also provide a supportive 

habitat for these fish with their greater depths and abundant 
coral reef ecosystems (Reuter et al. 2022). Meanwhile, in 

Malaysia and the Philippines, the waters around the Malay 

Peninsula and the Philippine Islands are a suitable habitat 

for kawakawa. Their distribution extends to Japan and 

Australia. In Japan, kawakawa is found around Ryukyu and 

Kyushu because warmer water and nutrient-rich oceans 

create an ideal environment (Ohshimo et al. 2024). In 

Australia, this fish is distributed along the eastern and 

northern coasts. On the east coast, from Queensland to 

New South Wales, kawakawa are found in coastal waters 

rich in coral reefs and seagrass beds, while on the north 
coast, they inhabit shallow, warm waters abundant in 

nutrients. Kawakawa are also found in Pacific Islands such 

as Papua New Guinea, Fiji, and Polynesia. With its long 

coastline and rich marine ecosystem, Papua New Guinea 

supports a significant population of kawakawa. Fiji and 

Polynesia have rich marine ecosystems, providing a life-

supporting environment for these fish. Extensive coral reefs 

and atoll ecosystems in Fiji, Polynesia, are ideal water 

conditions for kawakawa, with abundant feed sources and 

stable water conditions (Harding et al. 2022).  

The distribution of kawakawa in various regions shows 
they are adaptable to various tropical and subtropical water 

conditions. These adaptations include adapting to 

variations in temperature, salinity, and food availability. 

Kawakawa can be found in waters with strong currents and 

diverse environmental conditions (Jumsar et al. 2023), 

ranging from shallow waters near the coast to deep waters 

around coral reefs. Habitats with complex structures, such 

as coral reefs and seagrass beds, provide protection and 

enlargement areas for kawakawa. Coral reefs offer a place 

to forage and protect from predators (Rogers et al. 2018). 

In regions such as Indonesia, the Philippines, and Malaysia, 

abundant coral reefs create an ideal environment for 
kawakawa to survive and breed. In addition, strong currents 

in the ocean help spread larvae and juveniles of kawakawa. 

These strong currents carry nutrients that are essential for 

the production of plankton, as well as helping in the 

distribution of fish populations (Ardyna and Arrigo 2020). 

In the Indian and Pacific Oceans, the North and South 

Equatorial currents play an important role in determining 

the geographical distribution of kawakawa. This adaptation 

also allows kawakawa to utilize various food sources, 

including plankton, small fish, and crustaceans. The ability 

of fish to migrate and explore different water areas enables 
them to find and utilize available resources, thus supporting 

their survival and population growth in various habitats 

(Tamario et al. 2019). GBIF has 1,473 point occurrences of 

kawakawa with a distribution as shown in Figure 1 (GBIF 

2024).  
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Figure 1. The world distribution of kawakawa (Euthynnus affinis Cantor, 1849) (GBIF 2024) 

 
 
 

As a pelagic fish, kawakawa spends most of its life in 

the open water column and away from the seabed (Sianturi 

et al. 2023). These fish generally inhabit waters near the 

coast (Patmiarsih et al. 2023). In addition, they swim up to 
the open sea, especially in deeper waters around coral reefs 

and waters rich in nutrients (Wiratmini and Wijana 2024). 

They are active inhabitants of vast, open waters, moving 

freely without being tied to the seabed. It allows kawakawa 

to navigate and search for food at various depths and 

regions. In addition to avoiding predators, this pelagic 

pattern of life also enables them to explore broader areas in 

search of food sources. Kawakawa often swim near the 

surface to a depth of about 200 meters (Hamjan and 

Mallawa 2020). This adaptation allows them to exploit the 

abundant food resources at various ocean depths. Fish 

habitats are strongly influenced by marine environmental 
conditions, such as water temperature, food availability, 

and habitat structure (Husain et al. 2021). Kawakawa thrive 

in warm waters with temperatures ranging from 20-30°C, 

typically found in tropical and subtropical regions with 

strong currents and nutrient-rich waters that support 

abundant plankton and small fish as their primary food 

sources (Koropitan et al. 2021). Coral reefs and seagrass 

beds are crucial habitats, providing protection and ideal 

rearing areas for these fish (Whitfield 2017). 

Ecologically, kawakawa play an important role in the 

marine food chain. This fish is an active predator that feeds 
on various types of small fish, crustaceans, and plankton 

(Renjith et al. 2023). Its role as a predator ensures that its 

prey population remains controlled, thus helping to 

maintain the balance of the marine ecosystem. Kawakawa 

have a varied diet and do not depend on one type of prey. It 

shows their flexibility in finding food and adjusting to the 

resources in their habitat. As a predator, kawakawa 

interacts with various species of small fish and crustaceans 

that become its prey. These interactions are important in 

maintaining the structure of marine communities. In 

addition, kawakawa also interacts with other predators, 

such as sharks and giant tuna. Competition for food 

resources and living space with other species also affects 
the distribution and abundance of kawakawa in various 

habitats. The existence and distribution of fish in the sea 

are dynamic, constantly changing or moving following the 

movement and changes in environmental conditions (Nagi 

et al. 2023). This phenomenon reflects the high adaptability 

of kawakawa to aquatic conditions. They can survive in 

various aquatic conditions as long as the temperature and 

availability of food meet their needs. This adaptation 

includes tolerance to temperature variations and the ability 

to find and utilize available food sources in various 

environmental conditions of its habitat. Pelagic fish are fast 

swimmers (Laksono et al. 2024). High swimming speed 
gives kawakawa an advantage in chasing prey and avoiding 

predators. This capability also allows them to migrate long-

distance efficiently.  

The ability of kawakawa to migrate and adapt quickly 

to environmental changes helps them maintain stable 

populations in various water areas (Tamario et al. 2019). 

Seasonal migration is an important adaptation for 

kawakawa. The fish move to deeper waters or closer to the 

shore depending on water temperature and food availability 

(Erzad et al. 2018). In the summer, they will migrate to the 

waters with lower temperatures and deeper altitudes, 
searching for food and more comfortable conditions. 

Conversely, in the winter, they approach the coast with 

warmer water. Fish migration helps avoid unfavorable 

environmental conditions and maximizes the chances of 

getting more food (Xu et al. 2020). These fish often follow 

migratory patterns related to the movement pattern of 

ocean currents and seasonal water temperature changes.  

Global climate change that causes an increase in sea 

temperature and changes in ocean current patterns affect 
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the distribution of kawakawa. Rising water temperatures 

force kawakawa to migrate to colder regions, while ocean 

currents change the distribution of plankton and other prey. 

Kawakawa's adaptation to these environmental changes 

determines their ability to survive in the long term. The 

behavior and ecological responses of kawakawa species to 

environmental changes are crucial to understanding their 

habitat and distribution in different water areas (Bernal et 

al. 2017). This adaptive migratory behavior also allows 

kawakawa to avoid areas with high predator pressure or 
less favorable environmental conditions, such as waters 

with very low or very high temperatures. In addition, 

migration allows them to exploit regions with plentiful 

seasonal food supplies (Kubelka et al. 2022). Kawakawa 

migration patterns that follow water temperature and food 

availability reflect complex ecological adaptations. This 

seasonal migration allows them to take advantage of 

optimal environmental conditions throughout the year. 

Migration to deeper waters or closer to the coast depends 

on the season and water temperature changes, ensuring 

they remain in the most suitable habitat for growth and 
reproduction. 

Nutrient-rich aquatic conditions are often the ideal 

habitat for kawakawa (Sartimbul et al. 2017). The 

abundance of nutrients in these waters is usually caused by 

upwelling, where nutrient-rich water from the seabed rises 

to the surface (Waas et al. 2023). These conditions favor 

the abundant growth of plankton, which then becomes the 

primary food source for many small fish, including 

kawakawa. Thus, the presence of kawakawa is often an 

indicator of the health of marine ecosystems. These fish 

also avoid polluted waters or have poor water quality, so 
their populations can decline dramatically in heavy 

pollution areas. Overall, the adaptation and lifestyle of the 

kawakawa as pelagic fish gives them a competitive 

advantage in finding food and survival. With the ability to 

explore various depths and areas of the ocean, kawakawa 

can make optimal use of marine resources and ensure its 

population's survival and growth (Hawkins and Popper 

2017). The ability to navigate various environmental 

conditions allows kawakawa to maintain a stable 

population despite the changing environmental pressures 

on its habitat.  

MORPHOLOGY OF KAWAKAWA  

(Euthynnus affinis) 

Morphology is a branch of science that studies the 

body's shape, size, and structure. Fish morphology is used 

to distinguish fish species and even closely related species, 

and the shape and size of the fish body are important 

instruments in morphology (Binashikhbubkr et al. 2024). 

Kawakawa is one of the marine biological resources with 

relatively high economic potential, so kawakawa is one of 

the fishery products targeted by fishermen (Hasibuan et al. 

2023).  

kawakawa is a pelagic from the Scombridae family that 
lives in groups (Tangke et al. 2021). The body shape of the 

kawakawa is elongated like a torpedo, slender, streamlined, 

and included in the fast-swimming fish (Sayuti et al. 2022). 

The kawakawa's body shape helps the fish swim more 

efficiently, nimbly, and quickly in seawater. Kawakawa is 

a carnivorous fish (Pebiloka et al. 2023). Morphologically, 

kawakawa have unique characteristics: oblique and curved 

black stripes above the ribs. Dark spots are as many as 2 to 

5 above the ventral fin (Mardlijah et al. 2022), and black 

stripes between the abdomen and fins (Pulungan et al. 

2022).  

kawakawa have one pair of pectoral fins, one pair of 
ventral fins, one anal fin, one caudal fin, and two dorsal 

fins. Kawakawa have two dorsal fins spaced apart (Isti'anah 

and Maulana 2020). Spines support the spaced first dorsal 

fin, and soft fingers only support the second dorsal fin 

(Ahmed et al. 2015). The anal fin has 14 weak fingers, and 

there are 6 to 9 additional fingers; 8 to 10 pieces of small 

fins located behind the second dorsal fin (Nuraisyah et al. 

2019). Weak fingers in fish have internodes, are generally 

branched, and bend easily to move (Kahby 2023). 

Kawakawa has 10 to 14 anal fins to help the fish to swim 

backward by pushing the anal fin down so that they can 
push the water in the opposite direction and moves 

backward. In the abdomen, kawakawa have two lobes 

(interpelvic process) (Hidayat et al. 2018).  

kawakawa have a tapered, slender, elongated head 

shape. The head shape of the kawakawa helps the 

kawakawa to cut through the water while swimming at a 

reasonably high speed. Kawakawa have a broad mouth 

type and tilt down; their scales are tiny and belong to the 

ctenoid type. Ctenoid scales have small serrations on their 

posterior parts; these scales are thinner, smaller, lighter, 

and transparent (Valen et al. 2022). On the tail, there are 
three "keels" or serrations with a sharp central peak; the 

keel in the middle is elongated and higher than the keel that 

squeezes it. The swimming mechanism of kawakawa is like 

that of tuna, but kawakawa do not have swim bladders and 

are different from tuna, which have red muscle distribution 

(Havelka et al. 2021). The swim bubble is a bag that 

contains air or oxygen and is in the body cavity of some 

fish (Fikri et al. 2023).  

kawakawa have a black, turquoise, or metallic gray 

color on the back with smooth color gradations. The color 

helps kawakawa camouflage in seawater. Kawakawa have 

a silvery white color on the abdomen, and the silver color is 
brighter and shiny than the greenish blue color on the back 

of the kawakawa (Hamed et al. 2016). The forehead of the 

kawakawa is dark blue or dark green, with tiny black dots. 

The dorsal fin also has a dark blue or dark green color, and 

the tip of the dorsal fin is black. The silver color on the 

belly of the kawakawa helps the fish to reflect light and 

avoid predators from below. The body color of the dark 

dorsal and bright ventral parts is called countershading, as 

the effort to camouflage in the open seas (Kaidi et al. 

2021).  

The eyes of kawakawa have a diameter ranging from 5-
7 mm and a dark blue iris and black pupils. Kawakawa 

have a dorso temporal direction of vision or upper forward 

vision, which benefits fish; they quickly see prey on the 

water and see predators from above and below to help 

escape predators. The dorso-temporal direction of the eyes 
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also serves to navigate their environment. Kawakawa have 

receptor cells composed of single-cone and double-cone 

cells that spread evenly throughout the retina. Single-cone 

and double-cone cells make kawakawa vision highly 

sensitive to differences in color and light intensity received 

(Fiolita et al. 2017). The presence of double-cone cells 

allows fish to perceive better colors and be more diverse.  

The skeleton is a structure that helps the body stand 

upright, serves as a lifeguard, and supports the body's 

organs. Based on X-ray photography, the bone morphology 
of kawakawa consists of 20 segments of the trunk and 18 

segments of the tail (Shengjie et al. 2022). Kawakawa have 

a light and strong bone skeleton that allows them to swim 

quickly and nimbly in the water. Kawakawa have gill 

bones on the head's sides and support large pectoral fins. 

Kawakawa have 29 to 33 gills in the first hollow and 28 or 

29 Gill teeth, while vomerine teeth are absent. 

 Fish morphometrics are characteristics related to body 

size or body parts of fish (Figure 2), such as total length 

and length of fish body poles (Radona et al. 2017). 

Kawakawa has the characteristics of a medium-sized body. 
The growth in terms of body length significantly affects 

weight, most likely caused by two factors: the availability 

of food sources and the body shape of fish (Lelono and 

Bintoro 2019). Kawakawa can grow up to a maximum 

weight of 14 kg and a maximum Fork Length (FL) of 100 

cm (Ohshimo et al. 2024). Generally, the caught kawakawa 

weigh less than half that size in most of their distribution 

area. Male and female kawakawa have different lengths 

and weights; males are generally larger than females 

(Lestari and Suparno 2023). The difference in size between 

males and females occurs due to differences in behavior, 
mortality, and growth rates (Setiawati and Suparno 2023). 

FL is measured starting from the mouth to the tail pole of 

the fish (Horton et al. 2018). Fork length measurements can 

identify species, estimate age, and monitor population 

health and growth patterns. 

The fish caught in the Java Sea have a fork length of 

27-58 cm (Masuswo and Widodo 2016), while those in 

western Sumatra have a fork length of 30-60 cm 

(Fathurriadi 2020). The fork length of kawakawa caught in 

Pati waters ranged from 33-52 cm (Prasetyo et al. 2019), in 

the Sunda Strait was 40.7 cm (Ardelia et al. 2016), and in 

the Malacca Strait was 43 cm (Jamon et al. 2016). The 
difference in the fork length of kawakawa in various waters 

can be caused by differences in aquatic environmental 

conditions (Ekawaty and Jatmiko 2018). The differences in 

the fork length of kawakawa could be caused by 

differences in fishing gear during fishing, ecological 

conditions, and variations in fishing intensity (Chodrijah et 

al. 2016). Analyzing the length and weight of kawakawa is 

critical to determining the biological condition of fish and 

fish stocks, making it easier to manage the sustainability of 

fish biodiversity. In fisheries biology, the relationship 

between the length and weight of fish is needed for 
complementary information data (Arnenda et al. 2020). 

Research on the relationship between the length and weight 

of fish helps to understand their habitat, reproductive 

behavior, history, life cycle, and fish health (Mudumala et 

al. 2018).  

NUTRITIONAL VALUE OF KAWAKAWA 

(Euthynnus affinis) 

Fishery resources are vital for human due to their 

commercial value and high nutritional content (Cahyono et 

al. 2023). Kawakawa is a species of mackerel tuna found in 

the western and Indian Pacific Oceans. It is widely 

distributed and abundant. This fish is usually caught as a 

bycatch in commercial fishing. The fish is traded in various 

forms worldwide (Ahmed and Bat 2015), and canned tuna 

is one of the most consumed seafood worldwide (Garofalo 
et al. 2023). Kawakawa is included in the fish that are sold 

freely or commercialized. Due to the increasing demand for 

canned tuna, the fishing industry is concentrated in Asia, 

particularly Japan, Taiwan, China, Indonesia, and South 

Korea (Abinaya and Sajeevan 2023). Nonetheless, 

kawakawa viscera can be used as a source of protease 

enzymes (Taheri and Bakhshizadeh 2020). 

At zero hour, kawakawa chips had the moisture 

70.95±0.42%, protein 1.920±0.21%, lipids 0.45±0.22, and 

ash contents 2.61±0.07 on wet weight respectively (Abou-

Taleb et al. 2019). The protein content of raw fish chips for 
formulas D (35% fish, 35% potato, 25% starch) and 

formulas C (40% fish, 35% potato, 20% starch) ranges 

from 7.22% to 8.23%. The crude fat content ranges from 

1.62% to 1.89% for formulas C and B (50% fish, 25% 

potato, 20% starch), while the ash content varies from 

2.14% for formulas C to 2.28% for vitamin B. The tiny 

tuna, kawakawa, and carp fish chips had pH, TVBN (Total 

Volatile Basic Nitrogen), TMA (Trimethylamine), and 

TBA (Thiobarbutic Acid) values of (6.07±0.04, 0.008, 

0.009, 0.005 mg MDA/kg), (6.44±0.09, 0.008, 6.44, 6.07), 

and (6.16±0.09, 11.38, 39.04, 43.94 mg/100g), 
respectively, at zero time (Abou-Taleb et al. 2019).  

 

 

 

 
 
Figure 2. Morphometric measurements of Euthynnus affinis 
(Kawakawa). TL: Total Length, FL: Fork Length, SL: Standard 
Length, HL: Head Length, BD: Body Depth, ED: Eye Diameter, 
SnL: Snout Length, DP: Distance of pectoral fin, DD1: Distance 

of the first dorsal fin, DD2: Distance of the second dorsal fin, DV: 
Distance of ventral fin, DA: Distance of anal fin. Source: 
Binashikhbubkr et al. (2024). 
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The nutritional value of protein is determined by its 

amino acid composition (score), the level of essential 

amino acids, and digestibility (FAO 2013; Bandyopadhyay 

et al. 2022). Fish protein is superior to red meat due to its 

lower collagen content and better digestion (>90%) 

(Vijaykrishnaraj and Prabhasankar 2015). Fish 

consumption has several health benefits due to its high 

content of omega-3 polyunsaturated fatty acids (PUFAs) 

(Tilami et al. 2018). Kawakawa is an excellent source of 

nutrients due to its high and low fat and protein content. 
Ahmed and Bat (2015) stated that kawakawa contains high 

iron and low lead in the liver and muscle. Fish liver has 

substantially higher iron levels than muscle tissue since it 

plays a physiological role in the production of blood. 

Previous findings showed the health benefits of food-

derived bioactive peptides and proteins. These dietary 

proteins break down easily to release more potent soluble 

peptides against heat, stomach acid, and proteolytic 

enzymes. Protein hydrolysates have excellent biological 

activities, including antihypertensive, antioxidant, 

antibacterial, immunomodulatory, and anticancer 
(Vijaykrishnaraj and Prabhasankar 2015). Since they are 

higher in the food chain than other fish, top predators like 

kawakawa collect heavy metals. In polluted and 

contaminated water, they are continuously exposed to 

contaminants. According to Ahmed and Bat (2015), muscle 

fibres of the kawakawa contained Fe (46.9644±12.54456 

μg/g) and Mn (10.4089±3.19444 μg/g). The liver contained 

Ni (2.7983±0.0.81944 μg/g), Fe (660.2367±141.23909 

μg/g), and Mn (47.3711±12.29087 μg/g). However, this 

fish contained hazardous metals such as Pb and Ni. 

Hazardous or heavy metals should not be found or detected 
in food intended for human consumption. Based on the 

European Union Regulation, Pb is a hazardous metal. Pb 

concentration in the muscle and liver of kawakawa was 

0.4958±0.13641 μg/g and 1.5950±0.3045 μg/g, 

respectively (Ahmed and Bat 2015). These values were 

much higher than the maximum level (0.30 mg/kg wet 

weight) established by the Turkish Food Codex and the EC 

(Commission Regulation). It should be noted that Pb levels 

in kawakawa were expressed in μg metal g-ı dry weight in 

the present study. It makes it very difficult to compare the 

two (Ahmed and Bat 2015). However, Ahmed and Bat 

(2015) also stated that kawakawa from the area is generally 
safe for human consumption, and several metals were 

found in kawakawa samples at varying levels but within 

the maximum residual levels allowed by the EU and 

FAO/WHO. The metal concentrations were higher in the 

liver than in the muscle, but kawakawa livers are not eaten.  

The condition variable of kawakawa, which assesses the 

physical ability to survive and reproduce, indicates that the 

fish thrive in a healthy habitat and have essential nutritional 

content. Water quality, environmental stressors, and food 

availability are just a few variables that impact various 

aspects of fish health. A fish with a high condition factor is 
healthy and able to live in its surroundings.  

The fat content of kawakawa is 0.87%, which is lower 

than that of other fish species, such as big-head hairtail 

fish. Because of its low-fat content, it is a good choice for 

those who wish to eat less fat without compromising 

nutrients. In contrast, tuna, including kawakawa, has a 

protein content ranging from 20 to 25%, making it an 

excellent protein source. Kawakawa is also an ingredient in 

the fish oil production process. Many impurities, including 

free fatty acids, pigments, phosphates, and particulate 

debris, are contained in the extracted crude fish oil (Hetta 

et al. 2020). White-muscle and dark-muscle tuna have 

excellent nutritional content, texture, and quality, making 

them ideal for culinary purposes (Kannaiyan et al. 2019). It 

is an excellent choice for anyone to increase protein 
consumption due to its high protein content, especially for 

athletes or people who exercise frequently. 

Fish proteins, peptides, and amino acids have recently 

attracted attention because they exhibit characteristics 

comparable to PUFAs (Mohanty et al. 2019). In addition, 

omega-3 fatty acids, essential for the proper functioning of 

many organs in the body and have many health benefits, 

are abundant in kawakawa. Fish is also a good source of 

essential minerals, such as copper (Cu), manganese (Mn), 

zinc (Zn), and selenium (Se), which play a vital role in 

many biological processes (Khalili and Sampels 2018). 
Tuna oil has a long chain of unsaturated fatty acids, omega-

3 and omega-6, especially DHA, which can lower the risk 

of various diseases (Ferdosh et al. 2015). The kawakawa 

diet consists of different types of fish, crabs, and mollusks, 

which impacts the nutritional value of fish. This diversified 

diet increases the nutritional value of fish because it 

enables them to absorb a wide range of elements from their 

dietary sources. Due to its high protein, low fat, and high 

omega-3 content, kawakawa have good nutritional value 

overall. The excellent nutritional value of kawakawa is also 

due to its varied diet and ideal environmental conditions. 

BENEFITS OF KAWAKAWA (Euthynnus affinis) FOR 

HUMAN HEALTH 

As explained, kawakawa has a high nutritional value 

that supports human health. The nutritional content of 

kawakawa can prevent various diseases, including heart 

disease and cancer (Fadzilla 2018). Although kawakawa 

has not been processed into pills or medical drugs, many of 

its ingredients support human health (Taheri and 

Bakhshizadeh 2020). These fish are often used for a 

healthy diet to support the health of the heart, brain, and 

immune system. With a high protein content, it reaches 

about 26.6%, making it an excellent source of protein 
(Abou-Taleb et al. 2022). Protein is an essential component 

in the diet because it plays a role in building and repairing 

body tissues and supporting various biological functions. 

The high protein content in kawakawa makes it very 

beneficial for muscle growth and maintenance and supports 

a healthy immune system. 

In addition, many processed foods currently use 

kawakawa as a primary ingredient, ranging from canned 

food, nuggets, and various other products, so that the 

consumption of kawakawa becomes more manageable for 

children to adults (Kartikaningsih et al. 2021), and 
enjoyable for different levels of society, so it increased 

health benefits. Some health benefits of consuming 
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kawakawa include improving heart health through omega-3 

content that can lower harmful cholesterol levels and the 

risk of cardiovascular disease. In addition, this fish's 

selenium content is an antioxidant that protects the body's 

cells from oxidative damage and supports healthy thyroid 

function. With its wide range of health benefits, kawakawa 

is an excellent food choice to support overall health and 

improve quality of life. As for some of the health benefits 

of kawakawa consumption, among others: 

Prevent stunting 
Stunting is one of the health problems that must be 

eradicated today (Sriwijayanti and Devi 2020). Various 

efforts are made to prevent stunting, including fulfilling 

nutrition when the fetus is still in the womb and newborn. 

Stunting is a growth and development failure in infants due 

to insufficient macronutrients such as protein and 

microelements such as vitamin D (Widanti 2016). Stunting 

can also be said to be a condition in which a person's height 

is shorter than other people's height in general (Simamora 

et al. 2019). According to Putri (2023), kawakawa, which 

is rich in omega-3 fatty acids, is undoubtedly well 
consumed by children in the growth phase. Omega 3 can 

help improve cognition, concentration, and memory. 

Omega-3 is excellent for brain cell development during the 

growth and development phase (Nurasmi 2021). 

Kawakawa contain omega-6, which is necessary in addition 

to omega-3 to avoid stunting and malnutrition (Ningsih et 

al. 2024). In a study by Nurfaidah et al. (2024), omega-3 

was added to the solid food of breast milk substitute for 

nutritional fulfillment to prevent stunting. According to 

Wardhana (2024), omega-3 and omega-6 help to increase 

brain intelligence and avoid blood clots. Being deficient in 
omega-3 and omega-6 can increase the potential for 

stunting in children.  

Prevent cancer 

Consuming kawakawa can prevent cancer (Kannaiyan 

et al. 2019) due to its selenium content (Sa'adah 2022). 

Consumption of high-selenium foods can prevent the 

growth of cancer cells (Razaghi et al. 2021). Selenium is an 

antidote to free radicals that cause cancer. According to 

research in the 2000s by the American Institute for Cancer 

Research (AICR), selenium can aid in the prevention of 

lung and skin cancer. Kawakawa also have sufficient 

vitamin D, which regulates cell growth and reduces cancer 
risk by controlling cell differentiation and proliferation 

(Andhikawati et al. 2021). According to Paelongan et al. 

(2022), vitamin D induces apoptosis of cancer cells and 

plays an important and promising role in cancer therapy. 

The nutrients of kawakawa, such as selenium and vitamin 

D, significantly affect cancer prevention. Thus, consuming 

kawakawa can be an important part of a healthy diet to 

prevent various types of cancer. 

Reduces heart risk 

Heart disease is one of the diseases with a high 

mortality rate (Utomo and Mesran 2020). Omega-3 reduces 
the risk of heart attack (Bahurmiz 2019), and omega-3 is 

easily found in marine fish (Shen et al 2022). Omega-3s 

can prevent heart attacks. The omega-3 is the 

polyunsaturated fatty acids DHA and EPA (Djuricic and 

Calder 2021). The DHA also helps reduce the risk of 

developing heart disease (Yamagata 2020). Laidlaw and 

Tanya (2019) reported that consuming omega-3 can reduce 

cholesterol, ultimately reducing the risk of heart disease. 

Fish is the best source of DHA. In addition, DHA can also 

reduce the level of triglycerides in the blood, where 

triglycerides are a significant factor in the occurrence of 

heart disease (Setiawan and Halim 2022). In addition to 
DHA, EPA can also prevent degenerative diseases in the 

fetus and adults, and the fetus needs EPA to form the heart 

(Sari 2022). According to Danitasari and Rahmawaty 

(2024), kawakawa have the highest DHA and EPA content 

compared to some fish in Indonesia, such as red snapper, 

white pomfret, selar fish, and mackerel. 

Maintain eye health 

kawakawa has a relatively high DHA (decosahexaenoic 

acid) (Andhikawati 2020). DHA is one type of omega-3 

that is essential for the body, especially for brain and eye 

health (Sugasini et al. 2020). DHA can help prevent 
macular degeneration and dry eye syndrome. In addition, 

the content of DHA can also help reduce inflammation in 

the eyes, which can cause damage to the lens and eye 

tissue. DHA can help maintain the function of the sense of 

sight. In addition, adequate DHA intake during pregnancy 

will be perfect for children's vision development (Kasmara 

et al. 2023). According to Qardhawijayanti (2022), DHA is 

one of the important constituent components of the eye's 

retina. The retina is one of the eye layers that captures light 

and sends visual signals to the brain. In the eye, DHA 

accumulates in the photoreceptor cells. High DHA content 
in photoreceptor cells influences how sharp the eye's visual 

is. 

Improve immunity  

According to Nalawati et al. (2024), kawakawa have 

various nutritional contents that are very beneficial for 

health, such as magnesium, iron, omega-3, omega-6, and 

selenium. These ingredients play an essential role in 

improving immunity. Its high nutritional and protein 

content makes it a highly recommended food. The omega-3 

can increase the body's immunity. Omega-3s can help 

reduce inflammation and improve the immune response so 

that the body becomes better against infection and disease. 
According to Nolitriani et al. (2020), selenium is a vital 

selenocysteine component in cell function and 

biochemistry. Therefore, selenium can affect the body's 

specific and non-specific immune systems. Selenium could 

be an antiviral, antioxidant, and thyroid hormone regulator. 

Prevent anemia 

kawakawa contains a natural iron. Iron is one of the 

essential minerals for various vital functions. Iron can help 

prevent anemia. Anemia is a lack of red blood cell 

formation and can be overcome by consuming iron. 

Gardiarini et al. (2021) state that adequately processed 
iron-rich foods can help prevent anemia. Consumption of 

foods high in iron, such as kawakawa, can help increase 
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iron levels, supporting the production of red blood cells. 

Iron in kawakawa can help the body produce blood cells. 

Fish consumption can prevent various diseases, including 

anemia. It suggests that kawakawa, with high iron content, 

prevents anemia. 

Maintaining bone health 

Oviana et al. (2019) stated that kawakawa have a 

reasonably high vitamin D. Vitamin D is an essential 

nutrient even in fetal development. Vitamin D is vital in 

forming and strengthening fetal bones (Shita and 
Sulistyawati 2015). Vitamin D is an essential micronutrient 

that helps maintain bone health. According to Fazalina et 

al. (2021), vitamin D deficiency results in vulnerable bones 

that break easily. Vitamin D deficiency causes the body not 

to absorb calcium efficiently, resulting in brittle and weak 

bones. Consuming kawakawa, which is rich in vitamin D, 

can be an effective solution to meet daily vitamin D 

requirements. 

Secondary metabolites  

The efficacy of kawakawa is related to its secondary 

metabolites. According to Hanifa et al. (2019), secondary 
metabolites are compounds only owned by specific 

organisms that are very valuable for pharmaceuticals, such 

as raw materials for drugs or other health. Marine animals 

generally do not have a perfect secretion system like 

mammals. It causes marine organisms to have very diverse 

chemical compounds, especially secondary metabolites. 

There are several types of secondary metabolites contained 

in kawakawa, including: 

Carotenoids 

Carotenoids are secondary metabolites produced by 

organisms living under extreme biotic and abiotic 
conditions (Ayala-Meza et al. 2022). According to Putra et 

al. (2023), carotenoids are natural pigments that can be 

found in animals. Carotenoids are pigments that provide 

color in fish. In kawakawa, the primary type of carotenoid 

is the astaxanthin type, which gives a red color to fish 

meat. The health benefits of carotenoids include protecting 

cells from oxidative damage, improving immune system 

function, and helping the body fight infection and disease. 

They may help reduce the risk of age-related macular 

degeneration. 

Steroids 

Steroids are bioactive compounds classified as non-
polar (Prayitno et al. 2021). In tuna, steroids play an 

important role in various biological and physiological 

functions. Steroids have several bioactivities, such as anti-

cancer drugs. 

Alkaloids 

kawakawa positively contain alkaloids in its flesh 

(Hafiludin 2011). Alkaloids are the most secondary 

metabolite compounds that have nitrogen atoms. Alkaloids 

are derivatives of amino acids that have a bitter taste. 

Alkaloids play an important role in an organism's natural 

defenses, helping to protect against pathogens such as 

bacteria, viruses, and fungi. Alkaloids are known for their 

significant range of biological activities, including 

antimicrobial, anticancer, and antioxidant activities 

(Adamski et al. 2020). 

kawakawa will have good health benefits in natural 

conditions and not be contaminated (Kusumaningsih 2020). 

The excellent nutritional content of kawakawa provides 

various health benefits. It is necessary to ensure that this 

fish comes from a safe place to ensure its quality. Proper 

processing can also maintain nutrient content (Robert et al. 
2022). In this case, environmental aspects and the 

management or cultivation of kawakawa are important in 

keeping nutrients excellent and ensuring that the fish does 

not contain toxic metals. Aquaculture conducted in a 

controlled environment could reduce the risk of 

contamination from chemicals. The balanced consumption 

and good quality of kawakawa could benefit consumers 

significantly. Therefore, understanding the selection and 

processing is needed for good consumption to obtain the 

maximum benefits of consuming kawakawa. With its rich 

nutritional content, including protein, omega-3 fatty acids, 
vitamins, and minerals, tuna can improve heart health, 

support brain function, strengthen the immune system, and 

reduce the risk of various chronic diseases. Kawakawa in 

the daily diet provides several nutritional benefits and 

supports a healthy and balanced lifestyle. Researchers and 

health practitioners should encourage people to increase 

tuna consumption to maintain health and prevent diseases. 

Thus, we can maximize the nutritional potential of tuna fish 

for long-term well-being and health.  

CONCLUDING REMARKS 

The review on kawakawa (E. affinis) aims to provide an 
understanding of the habitat, morphological characteristics, 

nutritional content, and benefits of kawakawa for health. 

Kawakawa is a species of pelagic fish of the Scombridae 

family that has a vast habitat and distribution in tropical 

and subtropical waters in the Indo-Pacific region. 

Kawakawa has unique morphological characteristics: 

oblique and curved black stripes on the ribs, dark spots as 

much as 2 to 5 above the ventral fins, and black stripes 

between the abdomen and fins. The body shape of the 

kawakawa is elongated and slender, like a torpedo. As a 

pelagic fish, the kawakawa has a line shape on its body that 

allows it to move in the waters without experiencing any 
obstacles. Kawakawa has 20-25% protein, low fat, and 

high omega-3. The nutritional content in kawakawa can be 

beneficial for health, preventing stunting, improving brain 

intelligence, preventing blood clots, and increasing 

immunity. Omega-3 content in kawakawa can also reduce 

cholesterol if consumed regularly. The selenium and 

vitamin D content in kawakawa significantly affects cancer 

prevention and maintaining bone health. Kawakawa 

contains DHA, which can help lower the risk of heart 

attack, improve the eye's health, and reduce inflammation 

in the eye that can cause damage to the lens and eye tissue. 
The iron content in kawakawa can prevent anemia. 

Kawakawa has a high nutritional value, making it an 
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excellent food choice. The habitat or place of cultivation of 

kawakawa can affect its nutritional content. Therefore, it is 

necessary to ensure that this fish comes from a safe place to 

ensure its quality. 

REFERENCES 

Abinaya R, Sajeevan MK. 2023. Stock status of kawakawa Euthynnus 

affinis (Cantor, 1849) fishery using surplus production model: An 

assessment from coastal waters of Tamil Nadu, Bay of Bengal, 

Southeast coast of India. Aquac Fish [In Press]. DOI: 

10.1016/j.aaf.2023.06.005. 

Abou-Taleb M, Talab AS, Ibrahim MA, Genina ME, Anees FR, 

Mahmoud MM, Abou-Taleb SM. 2019. Frozen fish chips properties 

processed from some economic underutilized fish species. Egypt J 

Aquat Biol Fish 23 (3): 493-502. DOI: 10.21608/ejabf.2019.51639.  

Abou-Taleb M, Talab AS, Ibrahim MA, Genina ME, Mahmoud MM, 

Abou-Taleb SM, Anees FR. 2022. Physiochemical and sensory 

quality assessment of frozen surimi produced from some 

underutilized fish species. Egypt J Chem 65 (9): 87-92. DOI: 

10.21608/ejchem.2022.109667.5001. 

Absah A, Hasanah U. 2022. Pembuatan stick dari ikan tongkol (Euthynnus 

affinis) untuk pemberdayaan ibu rumah tangga di Desa Kuta Blang, 

Kecamatan Samadua, Kabupaten Aceh Selatan. Marine Kreatif 6 (1): 

61-69. DOI: 10.35308/jmk.v6i1.5767. [Indonesian] 

Adamski Z, Blythe LL, Milella L, Bufo SA. 2020. Biological activities of 

alkaloids: From toxicology to pharmacology. Toxins 12 (4): 210. 

DOI: 10.3390/toxins12040210. [Indonesian] 

Agustina M, Sulistyaningsih RK. 2022. Cpue, biological and condition 

factor of kawakawa (Euthynnus affinis) caught by purse seine in West 

Sumatra. Indonesia Fish Res J 28 (1): 15-22. DOI: 

10.15578/ifrj.28.1.2022.%25p. 

Ahmed Q, Bat L. 2015. Heavy metal levels in Euthynnus affinis (Cantor 

1849) kawakawa fish marketed at Karachi Fish Harbour, Pakistan and 

potential risk to human health. J Black Sea/Mediter Environm 21 (1): 

35-44. 

Ahmed Q, Yousuf F, Sarfraz M, Mohammad Ali Q, Balkhour M, Safi SZ, 

Ashraf MA. 2015. Euthynnus affinis (little tuna): fishery, bionomics, 

seasonal elemental variations, health risk assessment and 

conservational management. Front Life Sci 8 (1): 71-96. DOI: 

10.1080/21553769.2014.961617. 

Andhikawati A, Junianto J, Permana R, Oktavia Y. 2021. Komposisi gizi 

ikan terhadap kesehatan tubuh manusia. Marinade 4 (2): 76-84. DOI: 

10.31629/marinade.v4i02.3871. [Indonesian] 

Andhikawati A. 2020. Characteristics of mackerel tuna (Euthynnus affinis) 

fish oil during storage in freezer. Jurnal Perikanan dan Kelautan 10 

(1): 76-86. DOI: 10.33512/jpk.v10i1.8118. 

Ardelia V, Vitner Y, Boer M. 2016. Biologi reproduksi ikan tongkol 

Euthynnus affinis di perairan Selat Sunda. Jurnal Ilmu dan Teknologi 

Kelautan Tropis 8 (2): 689-700. DOI: 10.29244/jitkt.v8i2.15835. 

[Indonesian] 

Ardyna M, Arrigo KR. 2020. Phytoplankton dynamics in a changing 

Arctic Ocean. Nat Clim Chang 10: 892-903. DOI: 10.1038/s41558-

020-0905-y. 

Arnenda GL, Setyadji B, Wiratmini NI, Wijana IMS. 2020. Biological 

aspects, catching aspects and fishing ground of eastern little tuna or 

kawakawa (Euthynnus affinis (Cantor, 1849)) based on the fishing 

gear at WPP 572. Saintek Perikanan: Indonesian J Fish Sci Technol 

16 (3): 199-207. DOI: 10.14710/ijfst.16.3.%25p.  

Ayala-Meza CDJ, Zavala-García F, Galicia-Juárez M, Niño-Medina G. 

2022. New trends in the analysis of abiotic stress resistance in corn: 

Selected secondary metabolites. In: Rojas R, Ávila GCGM, Contreras 

JAV, Aguilar CN (eds). Biocontrol Systems and Plant Physiology in 

Modern Agriculture. Apple Academic Press, New York. DOI: 

10.1201/9781003277118-16. 

Bahurmiz OM. 2019. Proximate and fatty acid composition of three tuna 

species from Hadhramout coast of the Arabian Sea, Yemen. 

Hadhramout Univ J Nat Appl Sci 16 (1): 5. 

Bandyopadhyay S, Kashyap S, Calvez J, Devi S, Azzout-Marniche D, 

Tomé D. 2022. Evaluation of protein quality in humans and insights 

on stable isotope approaches to measure digestibility—a review. Adv 

Nutr 13: 1131-1143. DOI: 10.1093/advances/nmab134. 

Bar I, Dutney L, Lee P, Yazawa R, Yoshizaki G, Takeuchi Y, Cummins 

S, Elizur A. 2015. Small-scale capture, transport and tank adaptation 

of live, medium-sized scombrids using “Tuna Tubes”. SpringerPlus 4: 

604. DOI: 10.1186/s40064-015-1391-y. 

Bernal D, Brill RW, Dickson KA, Shiels HA. 2017. Sharing the water 

column: Physiological mechanisms underlying species-specific 

habitat use in tunas. Rev Fish Biol Fish 27: 843-880. DOI: 

10.1007/s11160-017-9497-7.  

Binashikhbubkr K, Kachi JB, Al-Misned F, Naim DM. 2024. Stock 

structure delineation of kawakawa Euthynnus affinis (Cantor, 1849) 

from Malaysian Borneo using multivariate morphometric analysis. J 

King Saud Univ-Sci 36: 103278. DOI: 10.1016/j.jksus.2024.103278. 

Binashikhbubkr K, Setyawan AD, Naim DM. 2023. Population genetic 

structure of kawakawa (Euthynnus affinis Cantor, 1849) in Malaysian 

waters based on COI gene. Nusantara Bioscience 15: 258-268. DOI: 

10.13057/nusbiosci/n150213.  

Cahyono E, Tanod WA, Ansar NMS, Sambeka Y. 2023. Characteristics of 

the mackerel tuna bone flour (Euthynnus affinis) produced by 

pressure hydrolysis method. Pelagicus 4 (3): 135-147. DOI: 

10.15578/plgc.v4i3.1316. 

Chodrijah U, Hidayat T, Noegroho T. 2016. Estimasi parameter populasi 

ikan tongkol komo (Euthynnus affinis) di Perairan Laut Jawa. 

BAWAL Widya Riset Perikanan Tangkap 5 (3): 167-174. DOI: 

10.15578/bawal.5.3.2013.167-174. [Indonesian] 

Danitasari NI, Rahmawaty S. 2024. Pengaruh lama penyimpanan enteral 

yang ditambahkan ikan tongkol (Euthynnus affinis) terhadap angka 

peroksida dan pH. Univ Res Colloq 19: 181-191. DOI: 

10.30598/jagritekno.2020.9.1.10. [Indonesian] 

Djunaidah IS. 2017. Tingkat konsumsi ikan di Indonesia: Ironi di negeri 

bahari. Jurnal Penyuluhan Perikanan dan Kelautan 11 (1): 12-24. 

DOI: 10.33378/jppik.v11i1.82. [Indonesian] 

Djuricic I, Calder PC. 2021. Beneficial outcomes of omega-6 and omega-

3 polyunsaturated fatty acids on human health: An update for 2021. 

Nutrients 13 (7): 2421. DOI: 10.3390/nu13072421. 

Ekawaty R, Jatmiko I. 2018. Reproductive biology of kawakawa, 

Euthynnus affinis (Cantor, 1849) in Eastern Indian Ocean. Jurnal 

Iktiologi Indonesia 18 (3): 199-208. DOI: 10.32491/jii.v18i3.313. 

Erzad AF, Hutabarat S, Muskananfola MR. 2018. Distribusi dan 

kelimpahan larva ikan di Kawasan Perairan Pantai Dukuh Bedono 

Kecamatan Sayung Kabupaten Demak. Manag Aquat Resour J 

(MAQUARES) 6 (4): 339-347. DOI: 10.14710/marj.v6i4.21322. 

[Indonesian] 

Fadzilla F. 2018. Pemanfaatan jantung pisang dan kluwih pada pembuatan 

abon ikan tongkol (Euthynnus affinis) ditinjau dari analisis proksimat, 

dan uji asam tiobarbiturat (TBA). Jurnal Teknologi Pangan 12 (1): 

60-66. DOI: 10.33005/jtp.v12i1.1102. [Indonesian] 

FAO. 2013. Dietary Protein Quality Evaluation in Human Nutrition: 

Report of an FAO Expert Consultation, 31 March–2 April 2011. 

Auckland, New Zealand. Food and Agriculture Organization of the 

United Nations, Rome, Italy. 

Fathurriadi F. 2020. Eligibility status kawakawa (Euthynnus affinis 

Cantor, 1849) from Lombok Strait and Indian Ocean Southern 

Sumbawa. Indones J Aquac Fish 2 (1): 1-8.  

Fazalina AA, Anggraeni R, Hidayat AR, Bayuningtias R, Masnina R. 

2021. Pengaruh penyuluhan tentang pentingnya Vitamin D dan 

berjemur pagi hari terhadap pengetahuan remaja di Samarinda. 

Prosiding Seminar Nasional Pengabdian Kepada Masyarakat: Peduli 

Masyarakat 1 (1): 141-150. [Indonesian] 

Ferdosh S, Sarker ZI, Norulaini N, Oliveira A, Yunus K, Chowdury AJ, 

Akanda J, Omar M. 2015. Quality of tuna fish oils extracted from 

processing the by-products of three species of neritic tuna using 

supercritical carbon dioxide. J Food Process Preserv 39: 432-441. 

DOI: 10.1111/jfpp.12248. 

Fikri M, Irmayani, Amrullah SH. 2023. Sistem pernapasan ikan. OSF 

Preprint. DOI: 10.31219/osf.io/fuwcb. [Indonesian] 

Fiolita K, Razak A, Novriyanti E. 2017. An overview of the eye 

component (iris, lens and retina) from mackerel female (Rastrelliger 

brachysoma). Bioscience 1 (1): 30-36. DOI: 10.24036/02017117189-

0-00. 

Gardiarini P, Dianovita C, Gafur A, Rustika R. 2021. Penyuluhan dan 

pelatihan pembuatan olahan berbahan pangan lokal kaya zat besi guna 

cegah anemia santriawati Pondok Pesantren Subulusalam Balikpapan. 

Jurnal Abdi Masyarakat Indonesia 1 (1): 165-170. DOI: 

10.54082/jamsi.61. [Indonesian] 

Garofalo SF, Cavallini N, Demichelis F, Savorani F, Mancini G, Fino D, 

Tommasi T. 2023. From tuna viscera to added-value products: A 

https://dx.doi.org/10.21608/ejabf.2019.51639
https://doi.org/10.21608/ejchem.2022.109667.5001
https://doi.org/10.3390/toxins12040210
https://doi.org/10.14710/ijfst.16.3.%25p
https://doi.org/10.1007/s11160-017-9497-7
https://doi.org/10.1016/j.jksus.2024.103278
https://doi.org/10.13057/nusbiosci/n150213
http://dx.doi.org/10.15578/bawal.5.3.2013.167-174
https://doi.org/10.30598/jagritekno.2020.9.1.10
https://doi.org/10.32491/jii.v18i3.313
https://doi.org/10.14710/marj.v6i4.21322
https://doi.org/10.1111/jfpp.12248
https://doi.org/10.31219/osf.io/fuwcb
https://doi.org/10.24036/02017117189-0-00
https://doi.org/10.24036/02017117189-0-00


RAHMA et al. – The nutritional value and health benefits of kawakawa 

 

81 

circular approach for fish-waste recovery by green enzymatic 

hydrolysis. Food Bioprod Process 137: 155-167. DOI: 

10.1016/j.fbp.2022.11.006. 

GBIF. 2024. Occurrence status of Euthynnus affinis (Cantor, 1849). 

https://www.gbif.org/occurrence/map?taxon_key=5208561 

Hafiludin H. 2011. Karakteristik proksimat dan kandungan senyawa kimia 

daging putih dan daging merah ikan tongkol (Euthynnus affinis). 

Jurnal Kelautan: Indones J Mar SciTechnol 4 (1): 1-10. DOI: 

https://doi.org/10.21107/jk.v4i1.885. [Indonesian] 

Hamed HR, Abo El-soad SN, Mokhtar NR, Ayob MB. 2016. Some 

studies on plerocercoid of Schistocephalus sp. affecting kawakawa 

(Euthynnus affinis) fish. Egypt Vet Med Soc Parasitol J 12 (1): 43-59. 

DOI: 10.21608/evmspj.2016.37197. 

Hamjan DF, Mallawa A. 2020. Performance analysis of purse seine with 

FADs and without FADs at Lappa fishing port, Sinjai Regency. Intl J 

Environ Agric Biotechnol 5 (5): 1362-1371. DOI: 

10.22161/ijeab.55.24. 

Hanifa LN, Gama SI, Rijai L. 2019. Kandungan metabolit sekunder tempe 

kacang merah (Phaseolus vulgaris). Proc Mulawarman Pharm Conf 

10: 122-125. DOI: 10.25026/mpc.v10i1.375. [Indonesian] 

Harahap SA, Prihadi DJ, Gussaoki RA. 2022. The condition of seagrass 

meadow in the waters of Kelapa Dua Island, Seribu Islands, Jakarta, 

Indonesia. World News Nat Sci 44: 215-230.  

Harding S, Marama K, Breckwoldt A, Matairakula U, Fache E. 2022. 

Marine resources and their value in Kadavu, Fiji. Ambio 51 (12): 

2414-2430. DOI: 10.1007/s13280-022-01794-0.  

Hasibuan JS, Ulfa JS, Manurung VR, Sinaga J. 2023. The gonad maturity 

level of kawakawa (Euthynus affinis) landed at Tanjung Beringin’s 

auction place Serdang Bedagai Regency of North Sumatra. IOP Conf 

Ser: Earth Environ Sci 1221 (1): 012024. DOI: 10.1088/1755-

1315/1221/1/012024. 

Havelka M, Sawayama E, Saito T, Yoshitake K, Saka D, Ineno T, 

Asakawa S, Takagi M, Goto R, Matsubara T. 2021. Chromosome-

scale genome assembly and transcriptome assembly of kawakawa 

Euthynnus affinis; A tuna-like species. Front Genet 12: 739781. DOI: 

10.3389/fgene.2021.739781. 

Hawkins AD, Popper AN. 2017. A sound approach to assessing the 

impact of underwater noise on marine fishes and invertebrates. ICES 

J Mar Sci 74 (3): 635-651. DOI: 10.1093/icesjms/fsw205.  

Hawkins AD, Roberts L, Cheesman S. 2014. Responses of free-living 

coastal pelagic fish to impulsive sounds. J Acoust Soc Am 135: 3101-

3116. DOI: 10.1121/1.4870697.  

Hetta AAF, Attallah OA, Mamdouh W. 2020. Quality evaluation of oil 

recovered from Euthynnus affinis (Kawakawa) fish using ecofriendly 

chitosan/oil‐non‐centrifuged sequential purification technique. J Food 

Process Preserv 45 (1): e15099. DOI: 10.1111/jfpp.15099. 

Hidayat T, Nugroho T, Chodrijah U. 2018. The biology of Kawa-Kawa 

(Euthynnus affinis), in The Java Sea. J Trop Fish Manag 2 (1): 30-36. 

DOI: 10.29244/jppt.v2i1.25315. 

Horton AA, Jürgens MD, Lahive E, van Bodegom PM, Vijver MG. 2018. 

The influence of exposure and physiology on microplastic ingestion 

by the freshwater fish Rutilus rutilus (roach) in the River Thames, 

UK. Environ Pollut 236: 188-194. DOI: 

10.1016/j.envpol.2018.01.044. 

Husain P, Karnan K, Santoso D. 2021. Biologi reproduksi ikan tongkol 

(Euthynnus affinis) yang didaratkan di Pangkalan Pendaratan Ikan 

Tanjung Luar Kabupaten Lombok Timur. Jurnal Inovasi Pendidikan 

dan Sains 2 (1): 19-25. DOI: 10.51673/jips.v2i1.499. [Indonesian] 

Isti’anah I, Maulana R. 2020. Karakterisasi morfologis ikan tongkol komo 

(Euthynnus affinis) yang didaratkan di pasar ikan Kabupaten Maluku 

Tenggara dan Kota Tual. Prosiding Seminar Nasional Biologi, 

Teknologi dan Kependidikan 8 (1): 287-292. DOI: 

10.22373/pbio.v8i2.9651. [Indonesian] 

Jamon S, Faizal EM, Basir S. 2016. Fishery, biology and population 

characteristics of kawakawa in Perlis on the west coast of Peninsular 

Malaysia. Indian Ocean Tuna Commission IOTC-2016-Working 

Party on Neritic Tuna 06-15: 1-16. 

Jesila L, Sirodjul AM, Kurniadi B. 2023. Dinamika populasi ikan tongkol 

(Euthynnus affinis) yang didaratkan di Pelabuhan Perikanan Sungai 

Rengas, Kabupaten Kuburaya. Jurnal Sains Pertanian Equator 12 (4): 

699-708. DOI: 10.26418/jspe.v12i4.66492. [Indonesian] 

Jumsar J, Muskananfola MR, Wirasatriya A. 2023. Analisis spasial dan 

temporal hasil tangkapan ikan cakalang (Katsuwonus pelamis) di 

Perairan Laut Sawu dan faktor lingkungan yang mempengaruhinya. 

Buletin Oseanografi Marina 12 (2): 223-230. DOI: 

10.14710/buloma.v12i2.54021. [Indonesian] 

Kahby IA. 2023. Sistem integumen dan sistem gerak ikan. OSF Preprints. 

DOI: 10.31219/osf.io/34bq6. [Indonesian] 

Kaidi AM, Tangke U, Daeng RA. 2021. Identifikasi jenis-jenis ikan 

Teleostei yang tertangkap nelayan di Wilayah Perairan Pesisir Kota 

Ternate Selatan. Jurnal Sains Sosial dan Humaniora 1 (1): 37-50. 

DOI: 10.52046/jssh.v1i1.713. [Indonesian] 

Kannaiyan SK, Bagthasingh C, Vetri V, Aran SS, Venkatachalam K. 

2019. Nutritional, textural and quality attributes of white and dark 

muscles of little tuna (Euthynnus affinis). Indian J Geo Mar Sci 48 

(2): 205-211. 

Kartikaningsih H, Hartita YT, Jaziri AA, Zzaman W, Kobun R, Huda N. 

2021. The nutritional value, bacterial count and sensory attributes of 

little tuna (Euthynnus affinis) floss incorporated with the banana 

blossom. Slovak J Food Sci 15: 846-857. DOI: 10.5219/1657. 

Kasmara DP, Yusman R, Kecana T, Sembiring SB, Sembiring E. 2023. 

KIE (komunikasi, informasi dan edukasi) tentang gizi ibu hamil. 

EBIMA: Jurnal Edukasi Bidan di Masyarakat 4 (1): 5-9. [Indonesian] 

Khalili TS, Sampels S. 2018. Nutritional value of fish: Lipids, proteins, 

vitamins, and minerals. Rev Fish Sci Aquac 26: 243-253. DOI: 

10.1080/23308249.2017.1399104. 

Khoa TND, Hayasaka O, Matsui H, Waqalevu V, Honda A, Nakajima K, 

Kotani T. 2021. Changes in early digestive tract morphology, enzyme 

expression and activity of kawakawa tuna (Euthynnus affinis). 

Aquaculture 530: 735935. DOI: 10.1016/j.aquaculture.2020.735935.  

Koropitan AF, Barus TA, Cordova MR. 2021. Coastal water properties 

and hydrodynamic processes in the Malacca Strait: Case study 

northeastern coast of Sumatra, Indonesia. J Ecol Eng 22 (11): 16-29. 

DOI: 10.12911/22998993/142974. 

Kubelka V, Sandercock BK, Székely T, Freckleton RP. 2022. Animal 

migration to northern latitudes: environmental changes and increasing 

threats. Trends Ecol Evol 37 (1): 30-41. DOI: 

10.1016/j.tree.2021.08.010.  

Kusumaningsih P. 2020. Uji Angka Lempeng Total (ALT) pindang 

tongkol (Euthynnus affinis) di pasar tradisional Kabupaten 

Klungkung, Bali. Prosiding Seminar Nasional Biologi 6 (1): 16-21. 

DOI: 10.24252/psb.v6i1.15089. [Indonesian] 

Laidlaw, Tanya M. 2019. Clinical updates in aspirin-exacerbated 

respiratory disease. Allergy Asthma Proc 40 (1): 4-6. DOI: 

10.2500/aap.2019.40.4188. 

Laksono UT, Putra EPD, Kusumawati RPH, Lasmi L, Kartini SI. 2024. 

Surimi modifikasi pH pencucian daging ikan tongkol (Euthynnus sp) 

terhadap karakteristik surimi yang dihasilkan. Manfish J 5 (1): 1-9. 

DOI: 10.31573/manfish.v5i1.639. [Indonesian] 

Lelono TD, Bintoro G. 2019. Population dynamics and feeding habits of 

Euthynnus affinis, Auxis thazard, and Auxis rochei in South Coast of 

East Java waters. IOP Conf Ser: Earth Environ Sci 370 (1): 012054. 

DOI: 10.1088/1755-1315/370/1/012054. 

Lestari ND, Suparno. 2023. Kajian morfometrik ikan tongkol (Eutynnus 

sp) yang didaratkan di Kabupaten Mukomuko. Artic Undergrad Res 

Fac Fish Mar Sci Bung Hatta Univ 22 (2): 1-2. [Indonesian] 

Mardlijah S, Pane ARP, Fauzi M, Yusuf HN, Widiyastuti H, Herlisman H, 

Zamroni A, Noegroho T, Hufiadi H, Wagiyo K. 2022. The fishing 

grounds and the exploitation status of kawakawa (Euthynnus affinis) 

in Java Sea, Indonesia. HAYATI J Biosci 29 (2): 255-265. DOI: 

10.4308/hjb.29.2.255-265. 

Masuswo R, Widodo AA. 2016. Karakteristik biologi ikan tongkol komo 

(Euthynnus affinis) yang tertangkap jaring insang hanyut di Laut 

Jawa. BAWAL Widya Riset Perikanan Tangkap 8 (1): 57-63. DOI: 

10.15578/bawal.8.1.2016.57-63. [Indonesian] 

Mehanna S. 2024. Life history parameters and stock status of the 

kawakawa, Euthynnus affinis (Cantor, 1849) from the Gulf of Aqaba, 

Red Sea, Egypt. Egypt J Aquat Biol Fish 28 (3): 299-312. DOI: 

10.21608/ejabf.2024.355939. 

Mohanty BP, Mahanty A, Ganguly S, Mitra T, Karunakaran D, Anandan 

R. 2019. Nutritional composition of food fishes and their importance 

in providing food and nutritional security. Food Chem 293: 561-570. 

DOI: 10.1016/j.foodchem.2017.11.039. 

Mudumala VK, Farejiya MK, Mali KS, Rao KR, Ankush PS, Anandhan 

S. 2018. Investigations on the age, growth and mortality parameters 

of kawakawa, Euthynnus affinis (Cantor, 1849) from the Northwest 

coast of India. Intl J Aquat Biol 6 (1): 21-24. DOI: 

10.22034/ijab.v6i1.394. 

Munubi RN, Msalya GM, Chenyambuga SW, Maduhu EM. 2022. 

Assessment of genetic diversity, gene flow and demographic history 

of Frigate Tuna (Auxis thazard) populations in Tanzanian Marine 

https://doi.org/10.1016/j.fbp.2022.11.006
https://dx.doi.org/10.21608/evmspj.2016.37197
https://doi.org/10.1007/s13280-022-01794-0
https://doi.org/10.1093/icesjms/fsw205
https://doi.org/10.29244/jppt.v2i1.25315
https://doi.org/10.31219/osf.io/34bq6
https://doi.org/10.1016/j.aquaculture.2020.735935
https://doi.org/10.1016/j.tree.2021.08.010
https://doi.org/10.31573/manfish.v5i1.639
https://doi.org/10.4308/hjb.29.2.255-265
http://dx.doi.org/10.15578/bawal.8.1.2016.57-63
https://doi.org/10.22034/ijab.v6i1.394


INDO PAC J OCEAN LIFE 8 (2): 72-83, December 2024 

 

82 

waters using Mitochondrial DNA control region. Asian J Fish Aquat 

Res 20 (1): 9-20. DOI: 10.9734/ajfar/2022/v20i1484.  

Murti PDB, Hartono AP, Purwanto DE, Mahardika A, Hapsari MW, 

Anggraeni N, Rizkaprilisa W. 2022. Permen jelly dengan 

penambahan ikan cakalang guna mengatasi stunting: Sebuah tinjauan 

pustaka. Sci Technol Manag J 2 (2): 71-76. DOI: 

10.53416/stmj.v2i2.96. [Indonesian] 

Musafira M, Sikanna R. 2023. Ekstraksi gelatin dari tulang ikan tongkol 

(Euthynnus affinis) dengan menggunakan asam belimbing wuluh 

(Averrhoa bilimbi L). KOVALEN: Jurnal Riset Kimia 9 (1): 85-91. 

DOI: 10.22487/kovalen.2023.v9.i1.16315. [Indonesian] 

Nagi A, Napitupulu G, Radjawane IM, Nurdjaman S, Supriadi D, 

Nurhayati D. 2023. Pemetaan zona potensial penangkapan ikan 

tongkol di Perairan Teluk Banten. Buletin Oseanografi Marina 12 (3): 

379-394. DOI: 10.14710/buloma.v12i3.50374. [Indonesian] 

Nalawati AN, Wardhana DI, Rita AI, Triyudhani IL. 2024. Karakterisasi 

sifat kimia crackers ikan tongkol dengan variasi penambahan tepung 

ikan tongkol (Euthynnus Affinis). J Food Ind Technol 1 (2): 52-58. 

DOI: 10.25047/jofit.v1i2.4914. [Indonesian] 

Ningsih SW, Lubis NA, Nasution GS. 2024. The quality of purified eel 

fish ((Monopterus albus Zuieuw) oil and mackerel tuna fish 

(Euthynnus affinis) oil. Health Notions 8 (1): 1-7. DOI: 

10.33846/hn71201. 

Nolitriani N, Jurnalis YD, Sayoeti Y. 2020. Peran selenium pada diare 

akut. Human Care J 5 (4): 1009-1015. DOI: 10.32883/hcj.v5i4.771. 

[Indonesian] 

Nuraisyah N, Nelwan AFP, Farhum SA. 2019. Produktivitas penangkapan 

ikan tongkol (Euthynnus affinis) menggunakan Purse Seine di 

Perairan Bontobahari Kabupaten Bulukumba dan hubungannya 

dengan kondisi oseanografi. Jurnal Ipteks 6 (12): 154-164. DOI: 

10.20956/jipsp.v6i12.6677. [Indonesian] 

Nurasmi N. 2021. Pendidikan kesehatan optimalisasi nutrisi dari Omega 3 

terhadap tumbuh kembang balita di Wilayah Pesisir Binalatung. 

Jurnal Pengabdian Masyarakat Borneo 5 (2): 119-122. DOI: 

10.35334/jpmb.v5i2.2433. [Indonesian] 

Nurfaidah N, Metusalach M, Mahendradatta, M, Sukarno S, Sufardin S, 

Fahrizal A, Sulfiana S. 2024. Profil proksimat, asam amino, dan asam 

lemak MPASI dengan bahan baku tepung ikan. Jurnal Pengolahan 

Hasil Perikanan Indonesia 27(5): 431-445. DOI: 

10.17844/jphpi.v27i5.50098. [Indonesian] 

Ohshimo S, Matsuzaki K, Fujinami Y, Kodama T. 2024. Biology of 

kawakawa Euthynnus affinis in the East China Sea: Growth, 

reproduction, and stable isotope ratios. Reg Stud Mar Sci 69: 103346. 

DOI: 10.1016/j.rsma.2023.103346. 

Oviana A, Friadi A, Ilmiawati C. 2019. Hubungan asupan vitamin D 

dengan kadar 25 (OH) D serum pada ibu hamil trimester III etnis 

Minangkabau. Majalah Kedokteran Andalas 42 (3S): 11-18. DOI: 

10.25077/mka.v42.i3S.p11-18.2019. [Indonesian] 

Paelongan Y, As’ad S, Safitri A. 2022. Terapi nutrisi pada karsinoma 

lidah dengan malignancy residif dan severe protein energy 

malnutrition. Indones J Clin Nutr Phys 5 (2): 141-163. DOI: 

10.54773/ijcnp.v5i2.100. [Indonesian] 

Patmiarsih S, Juniar RD, Efendi DS. 2023. Monitoring small-pelagic 

fishery utilization in Java Sea based on fishing log book. Jurnal 

Kelautan dan Perikanan Terapan 6 (1): 49-57. DOI: 

10.15578/jkpt.v6i1.12988. 

Pebiloka S, Johansyah A, Aggadhania L. 2023. Production volume of 

mackerel tuna (Euthynnus affinis) as a one of fisheries commodity in 

Singkawang City. J Fish Mar Appl Sci 1 (1): 26-32. DOI: 

10.58184/jfmas.v1i1.36. 

Prasetyo E, Saputra SW, Boesono H. 2019. The biological aspects of 

Mackerel Tuna (Euthynnus affinis) and the technical aspects of the 

millennium gillnet fishing in the Estuary of Pati Regency, Central 

Java, Indonesia. Russ J Agric Soc-Econ Sci 5 (89): 13-17. DOI: 

10.18551/rjoas.2019-05.02. 

Prayitno TA, Widyorini R, Lukmandaru G. 2021. Chemical variation of 

five natural extracts by non-polar solvent. Maderas Ciencia y 

Tecnología 23: 1-12. DOI: 10.4067/s0718-221x2021000100401. 

Pulungan A, Kamal MM, Zairion Z. 2022. Parameter populasi dan rasio 

potensi pemijahan ikan tongkol komo (Euthynnus affinis, Cantor 

1849) di Laut Jawa sebelah utara Jawa Timur. Jurnal Penelitian 

Perikanan Indonesia 28 (3): 135-146. DOI: 

10.15578/jppi.28.3.2022.%25p. [Indonesian] 

Putra MAD, Saputra SW, Sabdaningsih A. 2023. Analisis hubungan lebar 

karapas–bobot dan tingkat kematangan Gonad, Kepiting Bakau 

(Scylla spp.) di Perairan Kendal, Jawa Tengah. Jurnal Pasir Laut 7 

(2): 106-111. DOI: 10.14710/jpl.2023.60859. [Indonesian] 

Putri RK. 2023. Gambaran menu kudapan PDH (Positive Deviance 

Hearth) Di Rw 5 Kelurahan Simolawang Surabaya. Innovative: J Soc 

Sci Res 3 (2): 11177-11189. [Indonesian] 

Qardhawijayanti S. 2022. Efektivitas kapsul ekstrak daun kelor terhadap 

kadar Docosahexaenoic Acid (DHA) dalam asi ibu menyusui 3 bulan 

di Wilayah Kecamatan Polongbangkeng Utara Kabupaten Takalar. 

[Thesis]. Universitas Hasanuddin, Makassar. [Indonesian] 

Radona D, Kusmini II, Fariduddin MH. 2017. Karakterisasi meristik dan 

morfometrik tiga generasi ikan tengadak Barbonymus schwanenfeldii 

asal Kalimantan Barat, Indonesia. Jurnal Riset Akuakultur 12 (1): 1-8. 

DOI: 10.15578/jra.12.1.2017.1-8. [Indonesian] 

Razaghi A, Poorebrahim M, Sarhan D, Björnstedt M. 2021. Selenium 

stimulates the antitumour immunity: Insights to future research. Eur J 

Cancer 155: 256-267. DOI: 10.1016/j.ejca.2021.07.013. 

Renjith RK, Jha PN, Chinnadurai S, Baiju MV, Thomas SN. 2023. 

Investigations on depredation by the deepsea swimming crab 

Charybdis smithii, during experimental gillnetting along the south-

west coast of India. Indian J Fish 70 (2): 133-137. DOI: 

10.21077/ijf.2023.70.2.132266-17.  

Reuter H, Breckwoldt A, Dohna T et al. 2022. Coral reef social-ecological 

systems under pressure in Southern Sulawesi. In: Jennerjahn TC, 

Rixen T, Irianto HE, Samiaji J (eds). Science for the Protection of 

Indonesian Coastal Ecosystems (SPICE). Elsevier, Amsterdam. DOI: 

10.1016/B978-0-12-815050-4.00005-5. 

Rifat MA, Wahab MA, Rahman MA, Nahiduzzaman M, Mamun AA. 

2023. Nutritional value of the marine fish in Bangladesh and their 

potential to address malnutrition: A review. Heliyon 9 (2): e13385. 

DOI: 10.1016/j.heliyon.2023.e13385.  

Robert D, Junus R, Isima CU, Gagu N, Kereh PS, Sahelangi O. 2022. 

Demontrasi pembuatan nuget ikan dan penyuluhan gizi guna 

optimalisasi pola asuh gizi dan keterampilan ibu dalam pemilihan 

serta pengolahan bahan pangan Desa Kalasey Dua Kecamatan 

Mandolang Kabupaten Minahasa. E-Prosiding Seminar Nasional 1 

(2): 315-327. [Indonesian] 

Rogers A, Blanchard JL, Newman SP, Dryden CS, Mumby PJ. 2018. 

High refuge availability on coral reefs increases the vulnerability of 

reef‐associated predators to overexploitation. Ecology 99 (2): 450-

463. DOI: 10.1002/ecy.2103.  

Sa’adah A. 2022. Inhibitory Activity of the α-Glucosidase Enzyme by 

Albumin Isolated from Giant Gourami (Osphronemus goramy), Rice 

Eel (Monopterus albus), and Mackerel Tuna (Euthynnus affinis). In 

4th International Conference Current Breakthrough in Pharmacy 

(ICB-Pharma 2022) 179-188. DOI: 10.2991/978-94-6463-050-3_15. 

Safruddin, Hidayat R. 2023. Spatial and temporal distribution of skipjack 

and little tuna in Fisheries Management Area 713. Jurnal Ipteks PSP 

10 (1): 28-35. 

Sari WP. 2022. Potensial terapi antikanker melalui senyawa bioaktif dari 

nutrasetikal. Jurnal Ilmu Medis Indonesia 1 (2): 59-70. DOI: 

10.35912/jimi.v1i2.922. [Indonesian] 

Sartimbul A, Iranawati F, Sambah AB, Yona D, Hidayati N, Harlyan LI, 

Fuad MAZ. 2017. Pengelolaan Sumberdaya Perikanan Pelagis di 

Indonesia. Universitas Brawijaya Press, Malang. [Indonesian] 

Sayuti M, Salampessy RBS, Ridzki F. 2022. Fish losses of Euthynnus 

affinis products at the fish landing base Karangsong Indramayu, West 

Java. Barakuda 45 4 (2): 203-213. DOI: 

10.47685/barakuda45.v4i2.284. 

Setiawan G, Halim MC. 2022. Pengaruh asam lemak Omega-3 terhadap 

penyakit kardiovaskular. Cermin Dunia Kedokteran 49 (3): 160-163. 

DOI: 10.55175/cdk.v49i3.212. [Indonesian] 

Setiawati R, Suparno. 2023. Kajian morfometrik ikan tongkol (Euthynnus 

sp.) yang didaratkan di Pantai Surantih dan Pangkalan Pendaratan 

Ikan Kambang Kabupaten Pesisir Selatan. Artic Undergrad Res Fac 

Fish Mar Sci Bung Hatta Univ 23 (2): 1-2. [Indonesian] 

Shen S, Gong C, Jin K, Zhou L, Xiao Y, Ma L. 2022. Omega-3 fatty acid 

supplementation and coronary heart disease risks: A meta-analysis of 

randomized controlled clinical trials. Front Nutr 9: 809311. DOI: 

10.3389/fnut.2022.809311. 

Shengjie Z, Rui Y, Gang Y, Yunteng L, Zhenhua MA. 2022. Description 

of Euthynnus affinis vertebrae and appendages. South China Fish Sci 

18 (1): 84-89. DOI: 10.12131/20200175. 

Shita ADP, Sulistyani S. 2015. Pengaruh kalsium terhadap tumbuh 

kembang gigi geligi anak. Stomatognatic-Jurnal Kedokteran Gigi 7 

(3) 40-44. [Indonesian] 

https://doi.org/10.9734/ajfar/2022/v20i1484
https://doi.org/10.53416/stmj.v2i2.96
https://doi.org/10.22487/kovalen.2023.v9.i1.16315
https://doi.org/10.33846/hn71201
https://doi.org/10.33846/hn71201
https://doi.org/10.1016/j.rsma.2023.103346
http://dx.doi.org/10.15578/jkpt.v6i1.12988
https://dx.doi.org/10.58184/jfmas.v1i1.36
http://dx.doi.org/10.15578/jppi.28.3.2022.%25p
http://dx.doi.org/10.15578/jra.12.1.2017.1-8
https://doi.org/10.1016/j.ejca.2021.07.013
https://doi.org/10.21077/ijf.2023.70.2.132266-17
https://doi.org/10.1016/j.heliyon.2023.e13385
https://doi.org/10.47685/barakuda45.v4i2.284


RAHMA et al. – The nutritional value and health benefits of kawakawa 

 

83 

Sianturi PJ, Handoco E, Siburian DT. 2023. Pendugaan stok ikan tongkol 

(Euthynnus affinis) yang didaratkan di Pelabuhan Perikanan 

Nusantara Sibolga. Triton: Jurnal Manajemen Sumberdaya Perairan 

19 (2): 132-141. DOI: 10.30598/TRITONvol19issue2page132-141. 

[Indonesian]  

Simamora V, Santoso S, Setiyawati N. 2019. Stunting and development of 

behavior. Intl J Public Health Sci 8 (4): 427-431. DOI: 

10.11591/ijphs.v8i4.20363. 

Sivadas M, Margaret MA, Vinothkumar R, Mini KG, Abdussamad EM. 

2020. Status prospects of large pelagics fishery in Tamil Nadu and 

Puducherry. Mar Fish Inf Serv Tech Ext Ser 245: 7-12.  

Sriwijayanti RP, Devi NUK. 2020. Implementasi pola hidup sehat di 

kalangan anak-anak guna mencegah stunting di Kelurahan Pakistaji 

Kecamatan Wonoasih Kota Probolinggo. Jurnal Abdi Panca Marga 1 

(1): 10-13. DOI: 10.51747/abdipancamara.v1i1.637. [Indonesian] 

Sugasini D, Yalagala PC, Subbaiah PV. 2020. Efficient enrichment of 

retinal DHA with dietary lysophosphatidylcholine-DHA: Potential 

application for retinopathies. Nutrients 12 (10): 3114. DOI: 

10.3390/nu12103114. 

Sutton TT, Clark MR, Dunn DC et al. 2017. A global biogeographic 

classification of the mesopelagic zone. Deep Sea Res Part I: Oceanogr 

Res Pap 126: 85-102. DOI: 10.1016/j.dsr.2017.05.006.  

Syahliani, Mahreda ES, Lilimantik E, Ahmadi. 2021. Factors affecting the 

demand and price elasticity for little tuna in Kotabaru District, South 

Kalimantan, Indonesia. J Mar Sci Res Ocean 4 (1): 159-163. DOI: 

10.33140/JMSRO.04.01.04. 

Syamsuddin M, Sunarto, Yuliadi L. 2018. Oceanographic factors related 

to Eastern Little Tuna (Euthynnus affinis) catches in the west Java 

Sea. IOP Conf Ser: Earth Environ Sci 162: 012044. DOI: 

10.1088/1755-1315/162/1/012044. 

Taheri A, Bakhshizadeh GA. 2020. Antioxidant and ace inhibitory 

activities of kawakawa (Euthynnus affinis) protein hydrolysate 

produced by skipjack tuna pepsin. J Aquat Food Prod Technol 29 (2): 

148-166. DOI: 10.1080/10498850.2019.1707924. 

Tamario C, Sunde J, Petersson E, Tibblin P, Forsman A. 2019. Ecological 

and evolutionary consequences of environmental change and 

management actions for migrating fish. Front Ecol Evol 7: 271. DOI: 

10.3389/fevo.2019.00271. 

Tangke U, Laisouw R, Talib A, Husen A, Kota R, Umagap WAZ. 2021. 

Population dynamics of eastern little tuna (Euthynnus affinis) in 

Ternate Waters. IOP Conf Ser: Earth Environ Sci 890 (1): 012053. 

DOI: 10.1088/1755-1315/890/1/012053. 

Tilami SK, Sampels S, Zajíc T, Krejsa J, Másílko J, Mráz J. 2018. 

Nutritional value of several commercially important river fish species 

from the Czech Republic. PeerJ 6: e5729. DOI: 10.7717/peerj.5729. 

Utomo DP, Mesran M. 2020. Analisis komparasi metode klasifikasi data 

mining dan reduksi atribut pada data set penyakit jantung. Jurnal 

Media Informatika Budidarma 4 (2): 437-444. DOI: 

10.30865/mib.v4i2.2080. 

Valen FS, Prananda M, Qothrunnada Q, Azizah N, Yupita Y, Firnanda T, 

Swarlanda S. 2022. Studi morfometrik dan meristik Barbodes sellifer 

(Kottelat & Lim 2021) (Cypriniformes; Cyprinidae) sebagai tahap 

awal domestikasi. J Aquatrop Asia 7 (2): 92-98. DOI: 

10.33019/joaa.v7i2.3500. 

Vijaykrishnaraj M, Prabhasankar P. 2015. Marine protein hydrolysates: 

their present and future perspectives in food chemistry-a review. RSC 

Adv 5: 34864-34877. DOI: 10.1039/c4ra17205a. 

Waas HJ, Tubalawony S, Hukubun RD. 2023. Kedalaman klorofil 

maksimum selama musim peralihan II dan implikasinya untuk 

perikanan tuna di Laut Banda. Jurnal Laut Pulau: Hasil Penelitian 

Kelautan 2 (1): 1-14. DOI: 10.30598/jlpvol2iss1pp1-14. [Indonesian] 

Wardhana PAK. 2024. The Role of Omega 3 Fatty Acids on Muscle 

Mass: A Literature Review. Journal La Medihealtico 5 (2): 470-474. 

DOI: 10.37899/journallamedihealtico.v5i2.1169. 

Whitfield AK. 2017. The role of seagrass meadows, mangrove forests, salt 

marshes and reed beds as nursery areas and food sources for fishes in 

estuaries. Rev Fish Biol Fish27 (1): 75-110. DOI: 10.1007/s11160-

016-9454-x. 

Widanti YA. 2016. Prevalensi, faktor risiko, dan dampak stunting pada 

anak usia sekolah. JITIPARI (Jurnal Ilmiah Teknologi Dan Industri 

Pangan UNISRI) 1 (1): 23-28. [Indonesian] 

Widiastuti A, Zahidah, Herawati H, Mochamad CW, Arief. 2023. 

Macrozoobenthos community structure as an indicator of water 

quality in the mangrove area of Bojong Salawe, Pangandaran, West 

Java, Indonesia. World News Nat Sci 46: 101-112. 

Wiratmini NI, Wijana IMS. 2024. Klasifikasi tingkat kematangan gonad 

dan pemijahan ikan tongkol komo betina (Euthynnus affinis (Cantor, 

1849)) yang didaratkan di Kedonganan-Bali. BAWAL Widya Riset 

Perikanan Tangkap 15 (3): 132-146. DOI: 

10.15578/bawal.15.3.2023.132-146. [Indonesian] 

Xu Z, Yang Z, Cai X, Yin X, Cai Y. 2020. Modeling framework for 

reservoir capacity planning accounting for fish migration. J Water 

Resour Plan Manag 146 (3): 04020006. DOI: 

10.1061/(ASCE)WR.1943-5452.0001170.  

Yamagata K. 2020. Prevention of endothelial dysfunction and 

cardiovascular disease by n-3 fatty acids-inhibiting action on 

oxidative stress and inflammation. Curr Pharm Design 26 (30): 3652-

3666. DOI: 10.2174/1381612826666200403121952. 

Yazawa R, Takeuchi Y, Satoh K, Machida Y, Amezawa K, Kabeya N, 

Shimada Y, Yoshizaki G. 2016. Eastern little tuna, Euthynnus affinis 

(Cantor, 1849) mature and reproduce within 1 year of rearing in land-

based tanks. Aquac Res 47: 3800-3810. DOI: 10.1111/are.12831.  

 

https://doi.org/10.30598/TRITONvol19issue2page132-141
https://doi.org/10.1016/j.dsr.2017.05.006
https://doi.org/10.1080/10498850.2019.1707924
https://doi.org/10.3389/fevo.2019.00271
https://doi.org/10.33019/joaa.v7i2.3500
http://dx.doi.org/10.15578/bawal.15.3.2023.132-146
https://doi.org/10.1061/(ASCE)WR.1943-5452.0001170
https://doi.org/10.1111/are.12831

