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ABSTRACT

Background: This study was carried out in 2019. Eleven specimens of Spiny lobster Panulirus penicillatus were sampled
from Port Sudan local fish market. Total body weight and edible part (muscles) weight were taken using digital balance. The
percentage of edible to non edible parts, varied in range from 18.7% to 26.9%, with an average of 21.65%. The percent-
age of females was 63.6%, and males was 36.4%.The average carapace length of samples was 8.15 cm, and average
total body weight 470.18 g, and average edible part weight was 95.85 g. Total body weight edible part weight relationship
showed strong relationship through logarithmic equation, where R?=0.9411. The carapace length edible part weight rela-

tionships showed high relationship through logarithmic equation, where R?=0.9166.
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INTRODUCTION

Lobsters are among the largest-bodied and lon-
gest-lived modern marine arthropods. (Wolff, 1978;
Sheely, 2001) (Phillips, 2006). They are ecologically
important as consumers in a variety of temperate and
tropical marine ecosystems (Robles C et al., 1990)
(Mayfield et al., 2000) (Phillips, 2006). In many parts
of the world, lobsters also support commercially valu-
able fisheries, in some regions the most economical-
ly important one (FAO, 2004) (Phillips, 2006). Within
the Palinuridae, there are 16 Panulirus spp. Known in
the Indo-pacific Basin; seven have broad distributions
that extend across multiple biogeographical provinces,
and four occur from the Red Sea to the Central Pacific.
Of these, the pronghorn lobster, Panulirus penicilla-
tus (Oliver, 1791) (Holthuis, 1991) is the most broadly
distributed (Lacchei et al., 2016). The species in not
gregarious and is nocturnal, hiding in the daytime in
crevices in the rocks and coral reefs, and moving at

night (Oliver, 1791). In general, palinurids are main-
ly carnivores, usually feeding upon sluggish, easily
capture animals where most material is eaten alive or
freshly killed. Lobsters are very popular seafood which
was believed to have high nutritional value (Haryono et
al., 2015). Lobsters come in range of colors, including
greenish-brown, blue, light yellow, dusty orange, and
pallerned (Nelson et al., 2006). After cooking, all lob-
sters turn red as a result of a chemical reaction in the
shell. Lobster is a great source of B-vitamins, providing
your daily recommended intake of B12 and contains
calcium, magnesium, phosphorus, potassium, zinc,
selenium, choline and vitamin E (Cockcroft et al., 2011)

Lobster also is a good source of essential omega-3 fat-
ty acids. Lobster is naturally carbohydrate-free and has
no fiber or sugar (Barbie, 2022).

The Nutrition facts as stated by: (Lobster Spiny, 2014)
calories 112, fat calories 14, total fat 1.5 g, saturated fat
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0.2 g, cholesterol 70 mg, sodium 117 mg, protein 20.6
g and omega-3 0.4 g. This indicated a high nutritive
value of spiny lobster. The species Panulirus penicil-
latus color is green yellow, brown green to blue back.
The abdomen is covered with black spots. Aditinict
blue spot is found at the base of the antenna. It reach-
es 40 cm in length (Humann et al., 2010). This species
occupies large areas compared with the spiny lobsters,
it lives on hard bottoms in 1-4 meter depth and it often
found in deep caves where surf or strong currents pre-
vail, it is widely spread in the Red Sea (FAO, 1983).
Major spawning occurred from May to September. Ma-
ture females larger than 6 cm carapace length, spawn
at least three times a year while smaller new mature
spawn at least once a year (Chang, 2006)

In Sudan the fisheries of spiny lobster is not fully ex-
ploited, and no more studied done to know their biology
and nutritive value, although, recently it requested and
desirable by tourist and restaurants in Khartoum, with
very high prices compared with fin fish and other ma-
rine living resources. Spiny lobster in Sudan Red Sea
caught by artisanal fishers, collected by hands in shal-
low waters near coral reefs, in small quantities, most of
the year female found loaded with orange egg in ab-
dominal side. There are three species of spiny lobster
in Sudan. Panulirus penicillatus is the most common
species of spiny lobster in Sudanese Red Sea coast,
beside rarely two species (Panulirus versicolor and
Panulirus ornatus). In spite of that it fished artisanally,
and marketed locally fresh, iced or frozen.

MATERIALS AND METHODS

Spiny lobster species studied was Panulirus penicilla-
tus (Oliver, 1791), identified as:

Kingdom: Animalia

Phylum: Arthropoda

Class: Malacostraca

Family: Palinuridae

Genus: Panulirus

Species: penicillatus

English name: pronghorn spiny lobster

Panulirus penicillatus were sampled from Port Sudan
local fish market during the year 2019. Where whole
production from different landing sites along Sudan

Red Sea coast by artisanal fisheries, brought and mar-
keted locally, fresh or frozen.
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-Sex differentiated externally.

-weight in gram was taken using digital balance, for
the whole lobster (total body weight) dissection to re-
move edible part using scissor and small knife, then tail
muscle or meat weight was taken. The edible muscle
percentage calculated using the formula:

Tail muscle weight <100

Percentage of edible part =
ge of P Total body weight

-Sex percentage: the percentage of male to female
was calculated.

-Statistical analysis take place using Microsoft excel
program.

RESULTS

The percentage of edible part to the total body weight
vary with a range of 18.7%-26.9%, with an average
21.6%, with the most common percentage 18.7%
(Figures 1 and 2) (Table 1). Total body weight edi-
ble part weight relationship showed strong relation-
ship through logarithmic equation, where R?=0.9411.
The carapace length edible part weight relationships
showed high relationship through logarithmic equation,
where R?=0.9166. The sexes were sampled external-
ly, and differentiation between female and male was
easy, the results showed that the dominant sex was
female, with a percentage of 63.6%; and male per-
centage was 36.4%. The carapace length of sampled
lobster showed a variation, the minimum length was
6.2 centimeters, and maximum carapace length was
12.2 centimeters, with an average length 8.15 centime-
ters. Also total body weight varied, the minimum total
body weight was 224 grams, and the maximum total
body weight was 1243 grams, with an average 470.18
grams (Figure 3).

During this research the most dominant sexes were
sampled from Port Sudan local fish market, were fe-
males varied in size, and most of them were loaded
with eggs (orange in its color) most of the months
of the year (Figure 4). The total body weight edible
part weight relationship showed in Figure 5. Where
R?=0.9411 showed high relationship.

Carapace length edible part relationship, through log-
arithmic plotting equation, showed high relation where
R?=0.9166 (Figure 6) showing the relationship between
carapace length and edible part (tail muscle) relation-
ship.
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Figure 2: Percentage edible weight to total body weight of Panulrius penicillatus.

Figure 1: Showing percentage of edible part to total body weight.
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Table 1: Showing the Carapace length (cm), total body weight (g), edible weight (g), % of edible part, and sex.

B

Carapace length (cm)

Total weight (g)

Edible part weight (g)

Percentage edible part % Sex

6.2
5.9
6.6
6.6
8.1
8.6
7.8
8
8.4
11.2
12.2
Average
8.15

224
224
235
237
368
388
445
465
5565
788
1243

470.18

60.2
57.3
49
60.4
83
73
84.5
93
104
158
232

95.85

26.9
23.5
20.9
255
22.6
18.8
19

20

18.7
23.5
18.7

21.6

5
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Figure 3: Tail muscle (meat) on right hand.
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Figure 5: Total body weight-edible part weight relationship. Note: R? =0.9411

showed high relationship.
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Figure 6: Showing carapace length-edible part weight relationship. Note: Carapace length- edible part relationship, through logarithmic

plotting equation, showed high relation where R? = 0.9166.
DISCUSSION

The samples of this study showed a variation in size,
and sex. The carapace length was ranged from 12.2
centimeter to 5.9 centimeter with an average 8.15 cen-
timeter, and the total lobster body weight was ranged
from 1243 gram to 224 gram, with an average 470.18
gram, this indicated that the random samples of this
study represent different lobster size. Percentage of
edible part to total body weight varied accordingly de-
pending of different in lobster size, so the range of per-
centage edible parts was 26.9% to 18.7%, with an av-
erage 21.65% of total body weight. Total body weight
edible part weight relationship showed that, there is
high relationship (R? 0.9411). Carapace length edible
part relationship showed high relation (R? 0.9166). The

research results of this study agreed to some extent
with (Bifadni, 2016) which found the edible parts of
Panulirus penicillatus range between 15.6% to 30.3%
of total body weight. The variation in edible part (tail
muscle) percentage may due to seasonality (tem-
perature, nutrients availability, spawning period) or to
site from which lobster was caught and metabolism,
because in rainy season the terrestrial drainage wa-
ters enter the sea and enrich the marine ecosystems
with organic nutrients. Also it may affected by repro-
ductive season, so seasonality is so important to be
considered in these types of researches. Although the
price of spiny lobster is very high locally and globally,
commercially valuable, but the edible part is too low
compared with the total body weight, and price. This to
some extent agreed with (Lobster spiny, 2014) “spiny
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lobster tail meat, which accounts for 33 percent of the
body weight, panulirus and jasus species are the most
valuable lobster”. Also agreed with (Spiny Lobster,
2004) “lobsters considered a high-value dish and mar-
ket demand as well as price are high end, compared
with other sea food products”. When you buy kilogram
of lobster you will obtain only about 18.7% to 26.9%
meat, the rest of lobster will be as a waste, and this
waste should be treated and used as a source of calci-
um (by-product) and adding value, to be used in poul-
try and aquaculture feeding. Also the lobster body can
be used in decoration and for educational purposes (by
putting them in museum and laboratories of schools
and universities). Although of the high nutritive value,
and health benefits of lobster meat, but unfortunately it
didn’t eaten by the local people of Port Sudan, this may
refer to the high price and limited income, or to the lack
of information about the value and benefit of eating lob-
ster, or may due to the both. The most important results
from this research, that the females which were caught
through research period loaded with egg, this can lead
to decline and deterioration of lobster fisheries in Su-
dan Red Sea Coast, and if no management plan and
measures taken out, the current fishing practice, can
lead to overfishing and lobster fisheries may declined
or lost. Although the fishing of spiny lobster, locally very
limited, but with time the ecological, and socio-econom-
ical impacts will be visible. Actually at present there is
lack of lobster management plan or management ac-
tion taking place, and the evidence, the existence of
loaded female bought and sold in local fish market of
Port Sudan without accounting or penalty.

CONCLUSION

In this study the maximum percentage edible part is
near to 27% as the highest percentage with remains
or wastes (such as carapace, tail, legs and antennas)
is about 73%, the minimum percentage is about near
to 19%, with remains (wastes) is about 81%, this large
amount or weight of remains or wastes should be treat-
ed and translated to useful products such as supple-
mentary food, added to poultry or aquaculture feeding
as a source of calcium, or could be used as (a whole
creature) in decoration purposes, this will be a part of
future research in Red Sea Fisheries Research Station,
to reduce waste and increase socio-economic bene-
fits. Also future studies will concentrated on chemical
composition, reproductive biology and farming of spiny
lobster in Sudan.

ACKNOWLEDGEMENT

The authors would like to thank Red Sea Fisheries
Research station, for financial support to Major Crus-
tacean in Sudan Red Sea project, and technical staff
of the station, for their assistance in lobster sampling
during project period (2016-2020).

Almahy et al. 5
REFERENCES

Barbie C (2022). Lobster nutrition facts and health benefits.

Bifadni F, Aimahy M, (2016) Some morphometric measure-
ments and chemical composition of Panulirus penicillatus
in Sudan Red Sea Coast, unpublished work. BSc thesis
(HONS) faculty of Marine sciences and Fisheries, Red
Sea University, Sudan.

Chang YJ, Sun CL, Chen Y, Yeh SZ, Chiang WC (2007) Re-
productive biology of the spiny lobster, Panulirus penicilla-
tus, in the southeastern coastal waters off Taiwan. Marine
Biology. 151(2):553-564. Springer Link.

Cockcroft A., Mac Diarmi A, Bulter M (2011). Panulirus peni-
cillatus. The IUCN Red List of Threatened Species 2011:
e. T 16995/A6691002. IUCN. UK. 2001-IRLTS.

FAO (2004) Fishery Statistics. Capture production 2002.
FAO yearbook. 94/1. FAO, Rome.

FAO (1983) FAO species identification sheets for fishery pur-
poses, Western Indian Ocean, fishing area 51. Rome.

Haryono FE, Hutabarat S, Hutabarat J, Ambariyanto (2015)
Nutritional value of spiny lobsters (Panulirus sp.) from
Southern Coast of Java. In AIP Conference Proceedings.
1699(1):030016. AIP Publishing LLC.

Humann, P. and Deloach, N. (2010) Reef Creature Identifi-
cation Tropical Pacific. New World Publication, INC. Jack-
sonville, Florida USA.

Holthuis LB (1991). Marine lobsters of the world. An anno-
tated and illustrated catalogue of species of interest to
fisheries known to date. FAO Fisheries Synopsis No. 125.
13:292.

Lacchei M, Gaither MR, Bowen BW, Toonen RJ (2016). Test-
ing dispersal limits in the sea: Range-wide phylogeogra-
phy of the pronghorn spiny lobster Panulirus penicillatus.
Journal of Biogeography. 43(5):1032-1044.

Lobster Spiny (2014). The lobster fisheries of the Caribbean.

Mayfield S, Branch GM (2000). Interrelations among rock
lobsters, sea urchins, and juvenile abalone: implica-
tions for community management. Can J Fish Aquat Sci.
57(11):2175-2185.

Nelson MN, Bruce MP, Nichols PD, Jeffs AG, Phleger CF
(2006). Fisheries. Blackwell Publishing Ltd. 506 p Nutri-
tion of Wild and Cultured Lobster. In: Phillips, B. F. (ed.),
Lobster Biology, Management, Aquaculture and Fisher-
ies. 205-230.

Olivier AG (1791). Crayfish, Astacus. Methodical Encyclope-
dia, Natural History, Insects. 6:327-349

Phillips BF, Booth JD, Cobb JS, Jeffs AG, McWilliam P
(2006). Larval and postlarval ecology. Lobsters: biology,
management, aquaculture and fisheries. 231-262.


https://www.verywellfit.com/lobster-nutrition-facts-4134901#citation-13.
https://link.springer.com/article/10.1007/s00227-006-0488-9
https://link.springer.com/article/10.1007/s00227-006-0488-9
https://link.springer.com/article/10.1007/s00227-006-0488-9
https://aip.scitation.org/doi/abs/10.1063/1.4938301?cookieSet=1
https://aip.scitation.org/doi/abs/10.1063/1.4938301?cookieSet=1
https://cir.nii.ac.jp/crid/1574231873950553728
https://cir.nii.ac.jp/crid/1574231873950553728
https://cir.nii.ac.jp/crid/1574231873950553728
https://onlinelibrary.wiley.com/doi/abs/10.1111/jbi.12689
https://onlinelibrary.wiley.com/doi/abs/10.1111/jbi.12689
https://onlinelibrary.wiley.com/doi/abs/10.1111/jbi.12689
https://awsassets.panda.org/downloads/wwfca_langosta_espinosa_carpeta_en.pdf
https://cdnsciencepub.com/doi/abs/10.1139/f00-198
https://cdnsciencepub.com/doi/abs/10.1139/f00-198
https://cdnsciencepub.com/doi/abs/10.1139/f00-198
https://www.marinespecies.org/aphia.php?p=sourcedetails&id=22008
https://www.marinespecies.org/aphia.php?p=sourcedetails&id=22008
http://ndl.ethernet.edu.et/bitstream/123456789/23297/1/28 2006.pdf#page=253
http://ndl.ethernet.edu.et/bitstream/123456789/23297/1/28 2006.pdf#page=253

Glob. J. Fish. Aquac., August, 2022

Robles C, Sweetnam D, Eminike J (1990). Lobster predation
on mussels: Shore-level differences in prey vulnerability
and predator preference. Ecology. 71(4):1564-1577.

Sheehy MR (2001). Implications of protracted recruitment for
perception of the spawner recruit relationship. Can J Fish
Aquat Sci. 58(4):641-644.

Almahy et al. 6

Wolff T (1978). Maximum size of lobsters (Homarus)(De-
capoda, Nephropidae). Crustaceana. 34(1):1-4.]


https://brill.com/view/journals/cr/34/1/article-p1_1.xml
https://brill.com/view/journals/cr/34/1/article-p1_1.xml
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.2307/1938292
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.2307/1938292
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.2307/1938292
https://cdnsciencepub.com/doi/abs/10.1139/f01-047
https://cdnsciencepub.com/doi/abs/10.1139/f01-047

