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Abstract. Slipper lobster lives on the bottom of sandy marine waters. The
nutritional content and utilization of its large carapace (50%) can be
converted into chitin. However, the potential of it has not been fully utilized
due to the lack of biological information and nutritional value. This study
aims to determine the nutritional content of Slipper lobster and determine
the characteristics of its chitin. This research used a descriptive method.
Parameters observed include morphology, proportion, chemical
composition, and deacetylation degree. The result showed that Slipper
lobster weighs about 80-240 g with a length of 15.2-24.7 cm, with a carapace
percentage of 53.85% greater than the percentage of meat at 34.98%. tThe
nutritional values of carapace and meat were protein 37.90%, 88.10%, fat
0.08%, 0,26%, carbohydrate 0.31%, 3.94%, fiber 6.28%, 1.38%, ash
55.43%, 6.32%, and water 41.95%, 77.19%, respectively. Furthermore,
deacetylation degree of chitins was 64.10% which had a water content of
3.50%, ash 5.85%, and minerals potassium 6.75 mg/L, calcium 114.95
mg/L, sodium 15.65 mg/L, and iron 0.95 mg/L. This data showed that
Slipper lobster has potential as a functional food ingredients, such as a
protein isolates and hydrolysates, but the characteristics of chitin can be
improved through chitosan extraction process.

1 Introduction

The high prevalence of diet-related disease in developed and developing countries has led to
realization of the importance of nutritious food for people. It is now popular for people to
actively choose healthy foods for better life option. Various scientific studies linking diet to
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the oneset of certain desease such as heart attacks [1-3]. Hence, to provide nutritional
information contained in seafood.

Slipper lobster ( Thenus orientalis) is a seafood (crustacean class) that can be found all
over the world. This lobster, is commonly known as Flathead lobster (English), Cigale
raquette (French), and Cigarra chata (Spanish). It lives in sandy and muddy areas with a
flattened body shape in the head area, resembling a fan shape compared to the body, and is
the most popular species among Scyllaridae species [4-7]. Slipper lobster is one type of
commodity that has high economic value as seafood in Asia, Europe, and America, especially
throughout Indonesian waters (Sumatra, Indian Ocean, Makassar Strait, Java Sea, East
Kalimantan, and Kupang [8-11] and accounts for 8% of lobster production globally [12]. It
was recently reported that 10 tons of Slipper lobster has successfully been exported worth
more than 61,777 USD to Australia [13]. Furthermore, 7henus spp. have been successfully
bred and reared on a laboratory scale, but have not yet been commercially cultured on a large
scale [14-15].

Slipper lobsters continue to be extensively researched due to overexploitation because of
the lack of biological information about this species [16]. This condition will also threaten
the life of the lobster, even in terms of the environment, it has the potential to pollute the
environment due to the increasing amount of Crustacean carapace waste, so it is necessary to
convert these biomaterials into functional food ingredients such as chitin. Chitin from
crustaceans is around 89.59% [17] which can be utilized by releasing acetyl groups. The
higher deacetylation degree, the better biocompatibility, biodegradability, bioactivity and
muchoadesin [18][19]. From these properties, Slipper lobster has potential in the fields of
medicine, dental care, food processing chemistry, biotechnology, agriculture, and
environmental protection. In addition, it can be used for food raw materials, cosmetics,
antibacterial animal feed, textiles and other pharmaceutical products [20-23]. However, there
is still little information regarding the nutritional value and chitin characteristics of Slipper
lobster (7henus orientalis) from Indonesian waters. Therefore, this study focused on the
proportion, chemical composition and characteristics of chitin as a potential functional food
ingredient.

2 Materials and methods of research

2.1 Materials and Tools

The main material used in this study was Slipper lobster (Thenus orientalis) obtained in the
Sibolga Waters area, North Sumatra Province. The weight of the slipper lobster used is 50-
250 g. Chemicals used PP (phenolpthalein) indicator, perchloric acid, 65% nitric acid,
concentrated sulfuric acid (H2SO4), Kjeldhal Tab catalyst, 45% NaOH, 20% boric acid
(H3BOs3), methyl blue and methyl red indicators, HNO3;, HC1O4, K2CO3, mineral standard
solution (Ca, Mg, P, Fe, Na, K), 50% acetonitrile, 90% acetone, cotton, tissue, aluminum
foil, filter paper, Whatman 42, distilled water, gloves and mask. The tools used in this study
were AAS spectrophotometer (PerkinElmer AAnalyst 400), waterbath (memmert),
refrigerator, oven (binder), incubator (binder), grinder, analytical balance (0.0000 g)
(boeckel), digital balance (0.00 g) (BC ohaus), Kjeldahl tube (velp scientifica), Soxhlet tube
(MS-EAM favorite), furnace (barnstead thermolyne).

2.2 Carapace Preparation

Slipper lobsters were separated into carapace, meat, entrails, and each part was weighed. The
carapace was washed using running water and brushed to remove the remnants of meat
attached to the carapace. Each body part of the fan shrimp was weighed. Then, the carapace
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was dried in an oven for 5 days at 40°C. Next, it was pulverized by grinding (grinder). Meat
and carapace were analyzed proximately including analysis of total protein content (kjeldahl
method), fat (soxhlet method), water, ash, fiber, carbohydrates [24] and yield [25].

2.3 Extraction of Chitin

Chitin extraction refers to the procedure of [26], that is the initial process of chitin preparation
including demineralization, deproteination and drying. Furthermore, chitosan is obtained
from chitin deacetylation. The smooth fan shrimp carapace was demineralized with 1N HCl
solution (ratio of shell and HCI solution 1:7 b/v), for 1 hour at + 90°C. The results of the
demineralization process were then precipitated to separate the solids and liquids by letting
them solid. The solids obtained were washed 3 times with distilled water to neutralize the pH
close to pH 7. The solids were then deproteinated with 3N NaOH solution (ratio of solids and
NaOH solution 1:10 (b/v) for 1 hour at + 90°C. The results of the deproteination process were
then precipitated to separate the solids and liquids by allowing the solids to separate from the
liquid. The solids obtained were washed repeatedly with tap water to neutralize the pH to
close to pH 7. The solids were dried in an oven at 60°C for 6 hours. The chitin formed was
analyzed for mineral K, Ca, Na [27], water, ash [24], and deacetylation degree [28].

2.4 Statistical Analysis

The proportion of body parts, chemical composition, mineral chitin values were determined
descriptively using Microsoft Excel (version 16), presenting the average =+ standard
deviation.

3. Result and Discussion

3.1 Description of Slipper Lobster

The shrimp used in this study was the slipper lobster (7henus orientalis) which had an
average consumption size of around 80-240 g with a length of 15.2-24.7 cm. Adult slipper
lobster with consumption size has a length of 10-25 cm [11]. The morphology of the slipper
lobster from Sibolga waters is shown in Figure 1.
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Fig. 1. Slipper lobster (7. orientalis) (a. dorsal and b. ventral views)
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On dorsal views, observation results showed the slipper lobster was dark brown with a
rough skin appearance and black spots on the head. Compared to the ventral views the head
was white, the tail and pleopods are pink. Morphology of slipper lobster shows that the head
(cephalothorax) was flat and wide (flathead) resembling a fan, flatter, harder and thicker than
the body. At the end of slipper lobster head has two hard and thorny protrusions, it is long
and rounded. The abdomen was covered with small spines that are hard and coated with
calcareous, then the tail (telson) was upright and the number of legs was eight.

Differences in the types of females and males in slipper lobsters, it can be seen that
females have larger pleopods, equipped with setae (hair), larger size, wider abdomen, longer
tail (telson) and brighter colors compared to males [29]. Differences in shrimp species depend
on morphological, morphometric, meristic, ecological and evolutionary characteristics) [30]
and generally depend on the habitat of the shrimp from different countries.

3.2 Proportion of body parts

Each part of slipper lobster body consists of carapace, meat, gonads, and leftover food. The
percentage and weight of its body is shown in Figure 2 and Table 1. In general, the ratio of
carapace, meat, gonads and food waste was 14:9:2:1 (w/w). The highest percentage was a
carapace, which reached 53.85%. The slipper lobster carapace is an exoskeleton with a hard
and thick shape to protect all internal organs such as the head cover (cephalothorax), body
(abdomen) and tail (telson) which are attached by the muscles of the shrimp body. The
muscles of the shrimp can be moved due to the connection of ganglion nervous system from
the brain and two circumesophageal connectives [31].

Leftover food

Gonads

Carapace

Fig. 2. Body parts slipper lobster

Table 1. Weight of slipper lobster (7. orientalis) body parts

Body parts Weight (g)
Carapace 71.31 £21.01
Meat 46.33 £13.58

Gonads 9.53+4.92

Leftover food 526+4.54
Total 132.43 +44.05
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Slipper lobster meat was covered on the outside of the body by the carapace with a
percentage of 34.98%. The inner body is dominated by meat, which is an array of white
elastic muscles formed from the structural units that make up the body. This indicates a
relatively large meat ratio in slipper lobster. The potential of shrimp meat contains beneficial
proteins, fats, minerals, and vitamins when consumed to build and repair body tissues,
increase hemoglobin levels, protect body from cell damage, and maintain bone health [32].

The percentage of slipper lobster gonad parts was 7.20%, indicating that some slipper
lobsters were undergoing gonads maturation for spawning. Maturation of female gonads is
characterized by the presence of rounded yellow eggs that expand in the body (ventral
position), while the maturation of male gonads is observed through the development of white-
colored petasma [33].

For more, there was 3.97% of residual food waste, originated from the digestive tract
within the stomach contents. The digestive system of shrimp starts from the mouth,
esophagus, stomach, intestines, and anus. The digestive tract also contains enzymes such as
protease and lipase to aid in breaking down food into nutrients that can be absorbed by the
shrimp's body [34].

3.3 Chemical Composition

The nutritional values in this study were analyzed through proximate test of meat and
carapace of slipper lobster, as shown in Table 2.

Table 2. The proximate contents of carapace and meat of slipper lobster (%)

Parameters Carapace Meat
Protein (dw) 37.90+2.29 88.10 £ 0.62
Fat (dw) 0.08 + 0.00 0.26 +0.00
Carbohydrate (dw) 0.31+0.02 3.94+0.03
Fiber (dw) 6.28 £ 0.02 1.38+0.00
Ash (dw) 5543 +1.36 6.32+0.05
Moisture 41.95+1.28 77.19+0.61

The protein content of slipper lobster is higher than that found in previous studies which
reported meat at 79.91% (dw) [35] and carapace at 25.69% (dw) [36]. This condition
indicates that the protein in shrimp meat undergoes numerous formations of new tissues as
regulatory substances and muscle formation through amino acid synthesis [37]. The high
protein content can be utilized for functional foods, such as protein concentrates [38].

Fat serves as a reserve energy source to maintain and enhance bodily functions. The fat
content of slipper lobster was quite low, with fat in the meat being 0.26% and the carapace
being 0.08%. Marine organisms such as fish, shrimp, and crabs have relatively low fat content
ranging from 0.20% to 3.34% [39], and lower than the same research, which is the slipper
lobster (7. orientalis) with 3.02% fat content [40]. The fat content of shrimp varies widely,
depending on the type of food, shrimp species, age, season, and habitat.

The carbohydrate content of slipper lobster meat was 3.94% which was higher than its
carapace, which was 0.31%. Based on the research the carbohydrate content of shrimp ranges
from 3% to 10% [41], Meanwhile, the fiber content of the carapace was 6.28%, higher than
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the meat at 1.38%. High fiber content of the carapace is due to the presence of chitin and
chitosan polysaccharide derivatives, which make up more than 26% of the exoskeleton.
These components, along with sulforaphane and selenium, can inhibit the growth of cancer
cells, prevent infections, boost immune system, and lower cholesterol levels [42].

The ash content of slipper lobster carapace was notably high, measuring 55.43%,
compared to the meat which had an ash content of 6.32%. The high ash content of carapace
signifies a substantial presence of minerals within it. The abundant mineral content formed
from both the carapace and meat of slipper lobster includes Ca, K, Na, Mg, Fe, and P [43].
Nevertheless, the presence of carapace ash can also be utilized for functional foods such as
chitin, chitosan, chitooligosaccharides and glucosamine.

The moisture content in the slipper lobster meat was 77.19%, and the carapace had a
slightly high value of 41.95%. The wet nature of the meat indicates a high moisture content,
which is characteristic of fresh food items, containing a moisture level of around 70-80%.
Additionally, the high moisture content of the carapace allows for the attachment of bodily
tissues, residue, water, and mud within the carapace tissue.

3.4 Chitin Characteristic

The spectra of chitin and chitosan in this study are shown in Figure 3 and mineral contents
in Table 3. In this study, the characteristic amine peaks around 3300 to 3500 cm-1 with N-H
stretching. The bending vibration observed around 1450 to 1480 cm-1 is attributed to the N-
H bending vibration of the R-NH2 functional group indicating an increasing deacetylation
degree. Typical alcohol peaks (OH and COH) were observed to occur at about 3500 cm-1
and just before 1000 cm-1. The peaks observed between 2400 and 2800 cm-1 indicate basic
C-H vibrations of CH2 [44]. Literature studies revealed chitin derivatives have similar
characteristic peaks obtained in this study [45-46].
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Fig. 3. Spectrum FTIR of slipper lobster chitin

Based on the amine bending in this study, the deacetylation degree was 64.10%, relatively
low from the fan shrimp species of 65%, mantis shrimp 68%, and king crab 70% [47]. The
reason is also proven by deacetylation degree of chitin which is relatively low from the SNI
standard, which is > 65% [48]. It is suspected that the ash content and chitin minerals are still
high because of not decrease during the demineralization process, as attested by the ash
content (5.85%) which is higher than the SNI standard maximum 5% [48]. Nevertheless, the
mineral, ash, moisture content of chitin in this study is lower than the slipper lobster chitin
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reported by [49] which is 3.96% (moisture) and 8.27% (ash). Deacetylation degree in this
study, can be increased through the chitosan process to be applied as a functional food
ingredient.

Table 3. Mineral contents of chitin of slipper lobster (7. orientalis)

Parameters Amount
Water (%) 3.50+0,14
Ash (%) 5.85+0.07
Calium (mg/L) 6.75 +0.06
Calcium (mg/L) 11495+ 1.34
Natrium (mg/L) 15.65 +0.07
Zinc (mg/L) 0.95+0.09

4 Conclusion

Slipper lobster weighs about 80-240 g with a length of 15.2-24.7 c¢m, with a carapace
percentage of 53.85% greater than the percentage of meat at 34.98%. The nutritional values
of carapace and meat were protein 37.90% and 88.10%. Furthermore, deacetylation degree
of chitins was 64.10% which had a water content of 3.50% and ash 5.85%. This data showed
that Slipper lobster has potential as a functional food ingredient, such as a protein isolates
and hydrolysates, but the characteristics of chitin can be improved through chitosan
extraction process.
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