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INTRODUCTION

Mudskipper (Teleostei: Gobiidae: Ox-
udercinae) is a unique fish that can walk on 
land (terrestrial) and is able to get out of the 
water for most of its life. The types of mud-
skipper that are commonly found in Indonesia 
are from the genus of Boleophthalmus, Peri-
ophthalmus, and Periophthalmodon (Hidayat, 
2020). These fish are unique because they have 
the ability to propel their bodies using their 
pectoral fins (Pace & Gibb, 2009). Moreover, 
some species are able to climb on steep places 

such as trees (roots or mangrove trunks) and 
rocks. Its body is stabilized by using pelvic 
fins (belly fins), which makes it have a differ-
ent morphology from other genera (Jaafar et 
al., 2006). The morphological development of 
their pelvic fins is perhaps an eco-ethological 
adaptation to their amphibious lifestyles. With 
these specific pelvic fins, they can adhere to 
rocks and exposed roots, and are able to climb 
the stems of mangroves (Ming-Chih, 2013). 
Of these, mudskippers from the genus Peri-
ophthalmus have been studied for their ability 
to climb. These fish use their pectoral fins an-

Citation
Hidayat, S., Yusuf, A. M. & Kusuma, H. H. (2022). Comparative Analysis of Nutritional Content 
of Mudskipper Periophthalmus variabilis and Boleophthalmus boddarti.  Jurnal Biodjati, 7(1), 
36–44.

DOI: 10.15575/biodjati.v7i1.15604

Abstract. Gelodok or mudskipper fish are unique fish that have the 
ability to live in both aquatic and terrestrial areas. Some Indonesian 
who live in coastal areas use this fish for consumption. Types of mud-
skipper that are abundant in Indonesia are from the genera of Bo-
leophtalmus, Periophthalmodon and Periophthalmus, where not all 
types have been studied for their nutritional content. The aim of this 
study was to analyze the content of  Boleophthalmus boddarti and 
Periophthalmus variabilis. his study compared the nutritional content 
of the two types sampled from the Kaliwungu Kendal mangrove eco-
system and the Wedarijaksa Pati mangrove ecosystem. The two types 
of fish sampled were measured by morphometry which included body 
length, body width and body weight. Then the fish were analyzed for 
their nutritional content, namely carbohydrates using the Luff Schro-
orl test method, protein using the Kjeldahl method, fat using the Sox-
hlet method, iron using the AAS method, and phosphorus using the 
spectrophotometer method. The results showed that B. boddarti had 
a higher protein and iron content than P. variabilis . Meanwhile, P. 
variabilis had higher carbohydrate, fat and phosphorus content than 
B. boddarti. The difference was due to different feeding behavior, hab-
itat, and types of food in B.boddarti and P. variabilis.

Keywords: Boleophthalmus boddarti, nutritional content, Perioph-
thalmus variabilis.
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tagonistically with their pelvic fins. The pec-
toral fins propel the fish forwards while the 
pelvic fins act as impaction pads that concur-
rently allow the fish to stick to the climbing 
surfaces by means of Stefan adhesion (Wicak-
sono et al., 2016). Two distinct characteristics 
found in the pelvic fin are the fused shape (the 
concave shape that does not separate and is 
attached to the bottom of the body) and the 
unfused shape (separated leg-like fins that ap-
pear under the body and protrude on the oth-
er side of the body). Characteristics of pelvic 
fins from two morphologically different Indo-
nesian mudskipper species, Boleophthalmus 
boddarti (the blue-spotted mudskipper) (Mar-
tin, 2013; Chen et al., 2014).  

Mudskipper are generally divided into 
Genus Boleophthalmus, Genus Periophthal-
mus, Genus Periophthalmodon and Scarte-
laos that live in Indonesia. Based on obser-
vations made in the village community of 
Sambilawang – Trangkil – Pati, it was found 
that the mudskipper type Boleophtahlmus 
boddarti is fish that is consumed as a daily 
side dish. The processed forms are smoked 
or grilled, and used as a side dish. Gelodok 
fish live wild with a high abundance of gelo-
dok genus Boleophthalmus boddarti found in 
mangrove ecosystem area in Pati. While the 
type Periophthalmus variabilis is generally 
not consumed because it is small in size, dif-
ficult to catch and there has been no research 
on its nutritional content. Periophthalmus 
variabilis lives under mangrove trees, mostly 
on the ground (mainland) and moves actively 
such as jumping and climbing to mangrove 
roots so that people find it difficult to catch. 
According to research by Jignesh Kanejiya et 
al. (2017)  that Boleophtlamus dussumeiri fish 
has a high fat content in the liver (554.45 ± 

4.49 mg / g) and muscle (138.70 ± 4.81 mg / 
g), mineral content of 1.7 ± 0.40 mg / 100mg 
in liver and  of 0.050 ± 0.04 mg / 100mg in 
muscle, as well as  protein content of 3.5 ± 
0,35 mg / 100mg in liver and of 1.5 ± 0.47 mg 
/ 100mg in muscle.

The content of protein, fat and carbohy-
drates in the liver and muscles of mudskipper 
Boleophthalmus dussumeri has been studied 
previously by Jignesh Kanjiya et al. (2017), 
Purwasih (2017) and Prasetio et al. (2017). 
However, no research has been found on the 
comparison of nutritional content in Boleop-
hthalmus boddarti and Periohthalmus var-
iabilis. Therefore, the aim of this study was 
to analyze the comparison of the nutritional 
content between Periophthalmus variabilis 
and Boleophthalmus boddarti. Information 
regarding this issue can be a solution to solve 
the problem of lack of nutrition where The 
problem of stunting or growth failure in chil-
dren is still a fundamental problem in Indo-
nesia's human development.’ Based on data 
from the Indonesian Toddler Nutritional Sta-
tus Study (SSGBI), the 2019 the prevalence 
of stunting was 27.7%. World Bank data for 
2020 shows that the prevalence of stunting in 
Indonesia at 115th out of 151 countries in the 
world.

MATERIALS AND METHODS

Sampling was carried out on the man-
grove coast of Kaliwungu in Kendal and 
Wedarijaksa, Pati, Central Java. Sample 
analysis was carried out at the Biology Lab-
oratory, Universitas Islam Negeri Walisongo 
and Pharmacy College Laboratory, Semarang. 
The study was carried out in May – Septem-
ber 2021.
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The samples used were Periophthalmus 
variabilis and of Boleophthalmus boddarti 
found on the mangrove coast of Kaliwungu 
and Wedarijaksa with an accidental sampling 
technique.  Each specimen  caught using a 
fishnet and handled with care, then was kept in 
a separate, aerated aquarium. Adult fish were 
collected based on their availability during all 
collection periods. Sampling was carried out 
2 times. Fish underside geometries were char-
acterized, by direct measurement and by us-
ing a segmented measuring grid placed under 
each fish. A total of 6 fish from each species 
were physically characterized with respect to 
body length, width, and weight. Each fish was 
then euthanized with 70% ethanol.

Data collection techniques in P. variabi-
lis and B.boddarti were carried out by obser-

vation and research in the laboratory with the 
following procedures:

Fish preparation
This stage includes sample identifica-

tion, sample preparation, and morphometric 
measurement. Identification of mudskipper 
according to Polgar (2012).

Nutritional Test
Six fish from each species were test-

ed for carbohydrates (Luff Schroorl test), fat 
(Soxhlet method), protein (Kjeldhal method), 
iron minerals, (AAS method (Atom Absor-
bance Spectrometry)), and phosphorus (UV-
Vis spectrophotometer method) according to 
Association guidelines of Official Analytical 
Chemist (AOAC) in 2005.

Figure 1. Map result the mangrove coast of Kaliwungu, Kendal, Central Java

Figure 1. Map result the mangrove coast of Wedarijaksa, Pati, Central Java
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 RESULTS AND DISCUSSION

Boleophthalmus boddarti has a larger 
size than Periophthalmus variabilis seen from 
the length, width, and body weight (figure 1 
and 2). B. boddarti in Pati had an average 
body length of 17.4 cm and a weight of 42.5 
g (Table 1). While B. boddarti fish in Kendal 
had an average body length of 12.8 cm and 
a weight of 17.8 g. Meanwhile, P. variabilis 
fish in Pati had an average body length of 
6.8 cm and a weight of 2.2 g. P. variabilis in 
Kendal had an average body length of 6.2 cm 
and a weight of 1.36 g. Research conducted 
by Shirani et al. (2012) stated that the con-
dition  (body size) of fish in polluted areas is 

smaller than fish found in unpolluted areas.  
This might be related to the limitation of food 
sources in polluted area or some stressors that 
cause loss of appetite in fish, although these 
somatic factors are not absolutely reliable be-
cause they might have been affected by some 
other factors such as season, diseases, etcet-
era. According to Hildebrand (1995) the size 
of an organism affects its function and body 
shape. And the functions of the body depend 
on the ratio of the surface to the volume of the 
body. An organism that has the same function 
basically also has the same body ratio (ge-
ometric similarity) even though the body size 
is different.

Table 2. Length, wide, and weight of 12 mudskipper

Description : BD 1: B. boddarti (Pati), BD 2: B. boddarti (Kendal), PV 3, P. variabilis (Pati), PV 4: P. var-
iabilis (Kendal)

Carbohydrate Content
The results on the carbohydrate content  

of Boleophthalmus boddarti and Periophthal-
mus variabilis are presented in figure 3. The 
result shows that P. variabilis  has higher car-
bohydrate content (1.27%) than to B. boddarti 
(0. 91%). The high carbohydrate content in P. 

variabilis can be caused by physiological fac-
tors in the fish body and environmental fac-
tors such as the amount of food available in 
the waters (Ramlah et al., 2016).  In the Ken-
dal and Pati mangrove ecosystems, there are 
many small crustaceans that become food for 
P. variabilis.

Figure 1. Boleophthalmus boddarti Figure 2. Boleophthalmus boddarti

17.4 cm 12.8 cm 

Parameter BD 1 BD 2 PV 3 PV 4

1 2 3 1 2 3 1 2 3 1 2 3

Length 18.5 17.5 16.2 12.4 13.6 12.5 7.9 7.1 5.5 6.1 6.5 6.1

Wide 2.8 2.7 2.5 2.0 2.4 2.0 1.0 0.7 0.7 0.8 0.8 0.8

Weight 49.5 42.5 35.7 15.5 20.5 17.5 3.0 2.7 1.0 1.0 1.8 1.3
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P. variabilis  is adaptive and frequently 
eat all the food available. According to Gor-
don et al. (1985), most members of Perioph-
thalmus are classified as carnivores, which 
prey on fish and insects in intertidal areas. 
while B. boddarti eats algae and moss as it is a 
herbivorous fish. Carbohydrates that enter the 
fish body will be digested with the help of the 
amylase enzyme into simple glucose. Diges-
tion of carbohydrates begins in the mouth and 
ends in the small intestine. The end result of 
carbohydrate digestion is glucose which will 
be absorbed by the walls of the small intestine 
and circulated through the blood system to all 
organs of the body. Furthermore, glucose is 
stored in the form of stored glucose or glyco-
gen (Afrianto & Evi, 2005).

Protein Content
Based on the results,  the protein con-

tent of B. boddarti (20.15%) is higher than 
that of P. variabilis (20.11%). The high pro-
tein content found in B. boddarti could be 
caused by the higher amount of food com-
pared to P. variabilis (Kanejiya et al. 2017). B. 
boddarti belongs to a group of herbivores that 
feed on algae in the water and mud. This is in 
accordance with Ravi (2013) who stated that  
members of the genus Boleophthalmus are 
herbivores that eat algae and diatoms on the 
surface of the mud by moving their heads.  B. 
boddarti out of the hole into the aquatic area 
to soak in the water and find food in the mud 
area. This fish often moves along the mud area 
with the help of its pectoral fins to swing as 
the function of the forelimbs in tetrapods and 
uses the pelvic fins as a support for its body. 
This fish looks for food by turning its head 
from right to left while opening its mouth. B. 
boddarti belongs to a group of herbivores that 
feed on algae in the water and mud areas. This 
is in accordance with research by Ravi (2013) 
that members of the genus Boleophthalmus 

are herbivores that eat algae and diatoms on 
the surface of the mud by moving their heads. 
Nearly 50% of the food found in its stomach 
is diatoms. When the temperature starts to get 
hot, these fish go back to soak and swim in the 
water. In the afternoon B. boddarti returned to 
its activities in the mud area and when it was 
getting dark the fish returned to their nest.

Fat Content
The results showed that the fat content 

of P. variabilis  (3.51%) is higher than that 
of B. boddarti (1.02%). The high fat content 
in P. variabilis can be caused by physiologi-
cal factors in the fish body and environmental 
factors such as the amount of food available 
in the waters (Ramlah et al., 2016). Fish food 
in nature comes from animals and plants. In 
the Kendal and Pati mangrove ecosystems, 
there are many small crustaceans that become 
food for P. variabilis. Food that enters the fish 
intestine will stimulate the release of chole-
cystokinin hormone which then stimulate the 
release of bile to dissolve fat granules into an 
emulsion, makes it easier to dissolve and ab-
sorbed by the intestinal wall and pancreatic 
juice which contains lipase enzymes (Ramlah 
et al., 2016). Lipase enzymes can break down 
fats into fatty acids and glycerol (Ramlah et 
al., 2016). In the digestive system of fish, the 
activity of the lipase enzyme is strongly in-
fluenced by the levels of protein contained in 
fish food. In the lining of the intestinal wall, 
fatty acids and glycerol bind and are then cir-
culated throughout the body through lymph 
vessels and blood vessels (Djarijah, 1996).

Iron Content
The result in figure 3 shows  that the 

iron content of B. boddarti (0.42%) is higher 
than that of P. variabilis (0.20%) . The high 
iron content found in B. boddarti fish can be 
caused by the higher amount of food available 
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compared to P. variabilis. B. boddarti is out of 
the hole, swims into the aquatic area to soak 
in the water and find food in the mud area.
The mud area at the research sites contain a 
lot of algae and moss as food for B.boddarti . 
This fish often moves along the mud area with 
the help of its pectoral fins to swing and uses 
the pelvic fins as a support for its body. This 
fish looks for food by turning its head from 
right to left while opening its mouth. B. bod-
darti is herbivore that feed on algae in the wa-
ter and mud areas. This is in accordance with 
research by Ravi (2013) that members of the 
genus Boleophthalmus are herbivores that eat 
algae and diatoms on the surface of the mud 
by moving their heads. 

Phosphorus Content
The results of the phosphorus content 

in Boleophthalmus boddarti and Periophthal-
mus variabilis are presented in figure 3. The 
phosphorus content of P. variabilis (0.47%) 
is higher than that of B. boddarti (0.40%).  
P.variabilis has a higher phosphorus content 
because it eats crustaceans and small insects 
that contain lots of phosphorus (Ramlah et al., 
2016). According to Zainuddin (2010) Phos-
phorus is needed in the process of bone min-
eralization, because 80-90% of bone is com-
posed of P, in addition to Ca and Mg.

Phosphorus is one of the most import-
ant minerals in the body. As much as 80% of 
phosphorus in the body is found in bones and 
teeth in the form of calcium phosphate crys-
tals. Phosphorus is widely available in ready-
to-use foods, especially foods that are high in 
protein, such as eggs, fish, meat, nuts, wheat, 
and seeds (Wirakusumah, 2010).

Figure 3. Comparison of the Nutritional Content of mudskipper

The difference in the nutritional content 
of Boleophthalmus boddarti and Perioph-
tahlmus variabilis  is due to the different ac-
tivities of the two fish (Hidayat et al., 2022). 
Periophthalmus variabilis and Boleophthal-
mus boddarti as amphibian fish have unique 

behavior, which is to spend most of their 
time on land. Based on observations made in 
both habitats, P. variabilis spends more time 
on wetland (under mangrove) than in water. 
The observation data carried out for 60min-
utes showed that P. variabilis spent 50 min-
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utes (83%) on the land and only 10 minutes 
(17%) in the water, while B. boddarti has the 
opposite life habits (Hidayat et al., 2022). 
This behavior is in accordance with Aligaen  
& Mangao (2011) reported that some of the 
Periophthalmus mudskippers spend most of 
their lives on land, almost 90% of their lives. 
Different habitats and activities of fish will af-
fect the type of food to be eaten. P. variabilis 
fish as carnivorous fish while fish B. boddar-
ti as herbivorous fish. Different types of food 
will affect the nutritional content of different 
fish in the body. According to Thammapat et 
al. (2010) that the chemical composition of 
fish is influenced by several factors, including 
the type of feed, age of the fish, season, and 
habitat.

Observations also showed some activ-
ities of B. boddarti at sunset or in the after-
noon, this fish entered the hole as a hiding 
place. While in the morning B. boddarti came 
out of the hole into the aquatic area to soak in 
the water and find food in the mud area. This 
fish often moves along the mud area with the 
help of its pectoral fins to swing which act as 
forelimbs and uses the pelvic fins as a sup-
port for its body. This fish looks for food by 
turning its head from right to left while open-
ing its mouth. B. boddarti belongs to a group 
of herbivores that feed on algae in water and 
mud areas.

CONCLUSION

B. boddarti  has a higher protein and 
iron content than P. variabilis. Meanwhile, 
P. variabilis had higher carbohydrate, fat and 
phosphorus content than B. boddarti. The dif-
ference was due to different feeding behavior, 
habitat and types of food in B. boddarti and P. 
variabilis.
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