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Abstract

Marine wood borer is one of wood destroving organisms
which found in mangrove forests. They have an important
Sunction ax bio-indicaiors on environment. The purpose of
this research is to analysis the nutritional content of fresh
muarine wood borer and flowr from marine wood borer. The
method used congises of the inventory of marine woud borer
at the Polaria mangrave forest, Mempawah Regency West
Kalimantan Indonesia, and analvsis of fresh marine borer
nutritional content and marine borer flowr. The analysis
included of moisture content, ash content, protein, far and
carbalyvdrate which was carried out by proximate analysis
method, The resulis showed that fresh marine wood borer
weight was 780 gr. The vield of marine wood borer meat
preparation was 88.46%. The average value of proximate
analyvsis of fresh marine wood borer consist of moisiure
content was 13.58%, far content was 3.90%, protein content
was [0.60%, ash content was 16.17% and carbohvdrare
content was 53.75%. Meanwhile on marine wood borer flour
abtiined the moistiire content was 4.57%, far content was
6.28%, protein content was 40.65%, ash content was
26.54% and carbohydrate content was 21.96%. Analysis
proximate showed that fresh marine wood borer obrained
the higher residts compared to the marine wood borer flour.
This value includes the modsture contens, and carbolvelrates
content, Nutrients analveis showed that marine wood borer
has a patential to become a source for a food for luman.
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1. Introduction

Mangrove forest in West Kalimantan hus been used for
ecolounism. One of the exotic places was located in Polana
Mangrove Forest in Mendalok wvillage, Sungai Kunyit sub
district, Mempawah Regency, West Kalimantan, Indonesia
This mangrove forest has a huge biodiversity on flora and
fauna especially on marine wood borer. These unigue
amimals were live on mangrove wood and classified as
Phylum Bivalvia. Muslich et al (1988) stated marine wood
borer was found in mangrove forest on vegetation of Bakau
(Rhizophora sp) and Api-Api (Avicennia sp) and living in
environment with water salinity around 10-30 ppm with
temperature 10-30°C, Fillho ei al (2008) stated they are
tolerant to changes in salinity, temperature and oxygen
availubility and was abundant on January until Apnl and
have more decrease density on July. The live cycle of marine
wood borer was from one year until several years. Eaton and
Hale (1996) sinted the shape of marine wood borer was like
a worm, with length around 10-90 cm and have a soft body,
This organism makes a hole in a wood and lives inside the
wiood, Waterburry et al { 1983) stated marine wood borer can
burrow intoe wood from!8 cm uniil 200 cm and used the
wood for shelter and food sources.

Marine wood borer also known as termite’s sea and it's
bad a high protein and carbohydrute. The community in
Luzon Island used maring wood borer as o food source
{Anwar and Rosmawat 2013). Syaputra et al (2007) siated
that the people in Bangka used marine wood borer as food
and the local name was temilok brubus, and Hardinsyah et al
(2006) stated the people in Papua eat manne wood borer and
they said the local name was tembelo koo, Meanwhile in
Philipine the people eat marine wood borer and said the local
name was tamilok (Betia 201 1). Marine wood borer can be
used ns medicine o overcome some diseases. Trindade-Silva
et al (2(09) stated the people in North Brusil used marine
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wood borer as medicine for skin disease and infectious
diseases. They called the marine wood borer as turu. The
Kamoro tribe in Mimika Regency, Papua Province used
marine wood borer as medicine for influenza, cough,
rheumatic, increased the breast milk and man vitality
{(Hardinsyah et al 2006). The research on nutrition of marine
wood borer from Indonesin  especially  from West
Kalimnntan was never been conducted. In fact, the marine
wood borer was abundant and could be used as a food
source. The objective of research was o analyses the
nuirition of fresh marine wood borer, analyses the nutrition
of maring wood borer flour and comparation the nutrition
bet- ween fresh marine wood borer and maurine wood borer

flour.

2. Materials and Methods

The research was conducted in Polaria Mangrove Forest
at Mendalok village, Sungai Kunyit sub district, Mempawah
Regency, West Kalimantan Province, Indonesia. The forest
area consists of three zone vegewations, i.e. Rhizophora sp,
Avicennia sp und Bruiguira sp. The process of manne wood
borer flour was conducted on Laboratory of Forest
Technology, Faculty of Forestry, Tanjungpura University.
Analysis of marine wood borer nutrition was conducted at
Laboratery of Food Chemistry, Faculty of Agriculture,
Tanjungpura University.

2.1 Inventory and sampling of marine wood borer

Inventory and sampling of marine wood borer was
conducted on zona | of mangrove forest which consists of
Avicennia marina species, This is the outer zone of Polana
mangrove forest in Mendalok village. The inventory and
sampling were conducted by searched for logs which
severely attacked by marine wood barer. The logs were
opened carelully to find the murine wood borer, These
organisms removed with forceps and collected in cool box
containers. The gical and ecological characieristics
of the boring organisms recorded and photographed in their
nitural habitats,

2.2, Yield of marine wood horer

The weight of all marine wood borers which collect
from the forest was measured. Then the head and paller of
each marine wood borer was removed, After that, all the
body of marine wood borer was collected and measured to
find the yield of marine wood borer. The powder of manine
wood borer was made from the it's body and analysis the
nutrients of marine wood borer and the powder of marine
wood borer was conducted with proximate analysis. The
yield of marine wood borer was measured with Halidah
(2014) formula as fallow:

weight of marine wood borer body

Yield (%) = x 100
weight of marine wood borer body
with head and pallet

2.3, Process of marine wood borer flour

The process of making a flour of marine wood borer
was conducted based on Damayanti et al (2008) with some
mo- dification. This process was held on Forest Technology
Laboratory, Forestry Faculty, Tanjungpum University,
Marine wood borer was clean with sterile water and boil for
20 minutes. After that the sample was put inside the oven for
24 hours with temperature 80°C. Then the sample was put in
desiccator for 10 minutes and refinery with morar and
filtered o get marine wood borer flour. This flour then used
for analysis the putrition in another laboratory.

2.4. Analysis the notrients of fresh marine wood
horer and marine wood borer flour

The analysis of the nutrition of fresh marine wood borer
and marine wood borer flour was held on Laboratory of Food
Chemisiry, Faculty of Agniculiure, Tanjungpura University.
Anulysis of nutrition consists of carbohydrates, protein,
lipid, moisture content and ash content. The analysis was
conducted based on proximate analysis by AOAC (20035).
The ash content and moisture content were analysis with
oven methods, the lipid was analysis with soxhlet methods,
the protein was analysis with kjedahl methods and
carbohydrmates was analysis with by difference methods.

3. Results and Discussion
bl | 2720

3.1. Yield of marine wood borer

There were five logs of Avicennia sp found which
attncked by marine wood borer. The first log was 100 em
length and @ 34 em, the second logs was 200 cm length and
© 38 cm, the third log was 93 cm length and @ 27 cm, the
fourth log was 300 cm length and © 43 cm and the last log
was 400 cm length and @ 62 cm. Total gram of marine wood
borer from each log was difference. The first log was found
170 grams, the second log was 135 grams, the third log was
90 grams, the fourth log was 105 grams and the last log was
280 grams, The total number of marine wood borer collected
from five logs was 780 grams. The length of marine wood
borer was from 2 cm until 60 cm. Most of the logs which
attack by marine wood borer were found near the beach.

This situation occurs because the environment was
suitable for the marine wood borer 1o growth inside the logs.
Maldonaldo dan Skinner (2016) stuted the distribution of
marine wood borer in mangrove forest of Rio de Janeiro was
mostly in the wood near the beach and flooded with water.
Hoppe (2002) found marine wood borer in mangrove forest
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of Baltic in the logs near the beach with length 20-60 cm.
Figure 1 show the log which attack by manine wood borer.

Figure 1. The log of Avicennia marina in mangrove
forest Mempawah Regency West Kalimantan
Indonesia which attack by marine wood borer

The total weight of fresh marine wood borer from
Polaria mangrove forest in Mendalok village was 780 grams.
The weight of fresh marine wood borer without head and
pallet was 6590 grams. The yield of marine wood borer 1o
process into marine wood borer flour was 88.46%. This vield
was high and as potential for a food source. Sipe et al (2000)
stuted marine wood borer's head shape is like o crescent
moon and has a hard shell. The function of the head shell of
maring wood borer was as 0 wood drll. Meanwhile the
function of pallet was as o breathing process. Therefore, the
maring wood borer head and paller are not used as food.

3.2, Nutrition of fresh marine wood borer

The nutrition of fresh marine wood borer was analysis
with proximate analysis; consist of meisture content, lipid,
protein, ash and carbohydrate. The average moisture content
of fresh marine wood borer from Poluria mangrove forest in
Mendalok wvillage was 13.58%. The research from
Leiwakabessy (2011) on moisture content of marine wood
borer [rom Andai beach ot Manokwari Regency, West Papua
was 82.72%. High water content in the marine wood borer
body is related to the environmental conditions in which
marine borer grows in wood which is submerged in water.
The moisture content valoe of marine wood borer from
Polaria mangrove forest was lower than the moisture content
of marine wood borer from Papua Barar. Cragg et al (2009)
stated the moisture content is one of the most important
charncteristics of food ingredients because water can affect
the appearance, texture and taste of food. The water content
in the food ingredients also determines the freshness and
durability of the foodsiuff. High water levels result in being
eusily attacked by fungi, bacteria, mold and yeast and there
will be changes in food. The moisture content of marine
wond borer from Mendalok mangrove forest Mempawah
Regency was low and it is good (o use as a food source.

The average lipid value of fresh marine wood borer
from Polaria mangrove forest in Mendalok village was
3.90M%, this value was higher than @eiwakabessy (2011)
research which average lipid value only 0.28%. Lipid was
storage energy in the body of marine wood borer. The
amount of lipid was one indicator of the quality of the food
source. Cakrawati and Mustika (2012) state lipid is one of
the energy sources for human. Supply of lipid to energy was
2.22 higher the protein and carbohvdrate. Lipid plays a role
in providing energy, fat soluble vitamins, and a source of
essential fany acids. The function of lipid as the formation
of cell membranes, emulsifying agents, body heat insulators,
protecting body organs and together with proteins as a means
of transport in metabolism.

The average protein value of fresh marine wood borer
from Polaria mangrove forest in Mendalok village was
10.60r% meanwhile from Leiwakabessy (201 1) research was
7.21%. Syaputra (2012) state protein was important because
its plays a role as body building agent and a regulator in the
body. The main function of protein is for tissue growth and
maintenance, formation of essential compounds (hormones,
engymes.  haemoglobin, blood clotting  ingredients),
regulation of water balance in the body. maintaining body
neutrality, formation of antbodies and detoxification
processes and transport of nutrients in the body. Aslamyah
and Karim (2013) stated the protein of soil worm Lumbricus
sp was 60-72%, meanwhile the result of research from
Damayanti et al. (2008) stated the protein value of
Lumbricus rubellus was 63%. This research showed that the
protein value of manne wood borer was lower than soil
worm.

The average ash content of fresh marine wood borer
from Polaria mangrove forest in Mendalok village was
16.17%. The research from Leiwakabessy (2011) on ash
comlent of marine wood borer fr— " " % m
Manokwari Regency, West Papua 1
showed that ash content of marine 65{229
mangrove forest in Mendalok villag
Andai beach at Manokwar Regency, Wer « g ......n'lhe
result of combustion of organic matter that is processed at
high temperature. Combustion results produce good
minerals and are widely known for their use as raw material
for animal feed.

The average carbohydrate value of fresh marine wood
borer from Polaria mangrove forest in Mendalok village was
55.75%, this value was higher than Leiwakabessy (2011)
research which average lipid value only 7.72%. Mardalena
dan Suryani (2016) staied carbohydrale was an organic
compound which consists of carbon, hydrogen and oxygen.
Carbohydrate plays a role as source of energy (glucose). The
proximate analysis of fresh marine wood borer from Polaria
mangrove forest in Mendalok village Mempawah regency
West Kalimantan showed that the average value of lipid.
protein, ash and carbohydrate was higher than marine wood
borer from Andai beach at Manokwari Regency, West
Papua,

)



3.3, Nutrition of flour marine wood borer

The raw material of marne wood borer was 403.46
gram and resulted in 4.12-grum flour of manine wood borer.
The nutrition of flour made from marine wood borer then
analysis with proximate analysis. The average value of
moisture content was 4.57%, lipid was 6.28%, protein was
40.65%, ash content was 26.54% and carbohydrae was
21.97%. The flour of manne wood borer was shown on
Figure 2.

Figure 2. The flour of marine wood borer

Leiwakabessy (201 1) produced Nowr from marine wood
borer with value of moisture content was 6.63%, lipid was
14.26%, protein was 42.77%, ash content was 5.88% and
carbohydrate was 30.46%. The nutrients of Mour from marine
wood borer have fulfiled the stundord for uses as a food
source both for human and animal. The value of protein was
high (40.65% ) and carbohydrate was high (21.97%). These
results showed that the flowr from marine wood borer was
potential as flour for animal feed such as for chicken, fish
and bird. Marine wood borer has a sweet tasie and the flour
of marine wood borer 15 an innovation for high quality
aquatic products from mangrove forest 1o be used as food
sources. Anwar and Rosmawati (2013) conducted a research
on made {lour [rom marine wood borer on species
Bactromophorus thoracites, The research found that the
protein was 53.29%. Meanwhile Dewi et al (2017) made
flour from soil worm Lumbricus rubellies and found that the
Mour has antioxidant and good for amimal feed. The
comparison of proximate analysis between fresh marine
wood borer and flour of marine wood borer was shown in
Table 1.

Pros e Vilue (%)

anlysis Fresh Fresh Flosr mwh | Flour
mwh from | mwh from West mwh from
West fruam Kalimamian | Wesi
Kilimanta | West v Papua**
n* Papua**

Moisture 13.58% RL72% 4.5T% 6.63%

comieEnt

Lipid 100 N.24% 6.28% 14,26%

Progein 10,60% 1.21% 4065 % d1TT%

Ash 16.17% 207% 29T 5, KE

Carbohydiste 55.75% 1.72% 26.53% J0.46%
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*This research  **Leivakabessy (2011) Mwh : marine wood bomer

Based on the nutrients of flour of marine wood borer has
fulfil the standard for uses as a food source both for human
and ammal feed. Aslamsyah and Karim (2013} siated the use
of flowr from soil worm as feed for bandeng fish (milkfish/
Chanos chanos) has increase the protein and weight body of
fish. The flour from soil worm has higher protein and lipid
compare 10 the fouwr of hsh feed. The flour from marine
wood borer has a potential as food source for fish. The fish
feed was the highest cost on fish farming and use the flour
from marine wood borer as a fish feed will reduce the cost.
The nutrients of flour marine wood borer were high, protein
was 40.65%), carbohydmie was 26.53% ond lipid was
6.28%. Nutrients analysis of fresh marine wood borer and
flour marine wood borer from Polana mangrove forest at
Mendalok village Sungmi Kunyit sub district Mempawah
Regency, West Kalimantan showed that its potency as a food
source for human and animal.

4. Conclusion

The nuirition of fresh marine wood borer from Polarin
mangrove forest at Mendalok village Sungai Kunyit sub
district Mempawuh Regency, West Kalimantan Indopesia
was high and good for a food source. The average value of
protein was 10.60%, lipid was 3.90%, moisture content
13.58%. ash 16.17% and carbohydrate was 55.75%. The
nutriemts of flour of marine wood borer consist of moisture
content was 4.57%, lipid was 6.28%, protein was 40.65%,
ash content was 26.54% and carbohydrate was 21.97%. Bath
of fresh marine wood borers and flour of marine wood borer
has a polential as a food source for animal feed and buman.
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