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ABSTRACT ’

A review of the disribusion of crabs labster,
shrimps and prawns found in Ghona revealed that
erabs, shrimps and prowns are found n most
regions of Ghama with abundant quaniities in the
Greater Acora, Central, Volta, Western and Eastern
regions witile lobsters are common in the regions
glong the coast, Composiional characteristics of
the unprocessed mears and shells were found to be
for Cardigsoma armadfum, motire B0, SR, profeit
16 3%. clitin, 25.25%, for Callinecres lanimanus,
moisture, 26 7%, prosein, 11.5%, clitin, 18.3%, for
Ponulires regius, molsture, S071%, profein, 1859,
chirig, I7.6%. The prowns Mochrobrochinm
machrobrachion had a moisture of 71.1%, prosecn,
15.0%, chitin 2000%, for Machrobrachium volles-
Doven moisiere, 69 7%, “proein, 17.4%, chitis,
23.7% and for Panaeus notialis , protein, 16.6%,
moiiture, 76.7%, and chitin, 21.19%. All ihe types
af erusigeean mears kad a low contens of ash and
for, but rich quentities of calcium, irow, copper,
and phosphorus were in limited guaniities.  An
important characteristic was tee predominance of

: swnsarurated foury eoids.

INTRODUCTION

The tern shellfish is used gencrally o refer to all
those invertebrule species that have an extemal
hard shell and include boih crusiaceans and mli-
usex.  Most of the crustaceans available in Ghena
are aquatic species, and these include prawns,
shrimps, lobsters and many species of crabs.
Several studies have been carmied out fo investigate
the disteibution of crabs, lobsters, shrimps and
prawns in Ghana and these have shown thal most
of the named shellfish are found in the southemn
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regions of Ghana, Over the past decade, there has
been & progressive increase in the avergge landings
of these shellfishes, bai & large proportion of these
are cxported [1]. Shellfishes are classified under
first class prolein foods and comtain rich quantities
of protein, and low amoum of fat, which is pre-
dominamly unsaturated [2]. The mesl also contains
high levels of essential minerals, such as calcium
and phosphorus and have comsiderable amounts of
other trace minerls and vilamins [3.5,5].

Unfortunstely, these compositional data have been
ohtained an shelllish of temperate waters, and very
little infermation on the composiional characteris-
ties and chitin content of Ghanzian shelifishes are
available,

Chitin industry, trade, and research have grown 1o
a large extent in countries like Japan [6], United
States of America |7], haly [8], and Poland [9], but
pol in Ghana, although shelifish [arming and
consumplion lake place to & large exlenl.

Thiz work was therefore carried out o study the
compositional charscterstics and chitin content of
Ghanaian shelifish and shellfish wastes.

MATERIALS AND METHODS

Source and handling of shellfish.

Fresh, live lobsiers, Panuliris regius (FE) and
fresh, live shrimps, Pongeus notiolis (FH) were
obtasined from Gbegbei-sey beach, Accra. Two
species of fresh, live crabs, Cardicsoma armanos
fCAY and Callinectes latimaonus (CL) woere ol-
wimned from Communily 1 Markel, Tema, while two
specics of fresh, live prawns, Machrobrachium
machrobrackion (MM} and Mochrobrochion
valfemhoveni (MV), were obained from the Volia
river at Big Ada, Ghans. The shellfishes wer
tmrsperted in frozen form fo the laboratory and
stored af -20°C in black polythene bags wantil
required. With those samples which were meant
for chilin extirzciion, the meats wene separated from
the shell and the solid wastes were washed and
cleaned by scraping under running tap water, insed
with deionized water and dried in hot-air oven at
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65°C lor T2 hours 1o oblain & conslant weight, The
dried shells were then pulverized with a Waring
blender and sieved manuslly to oblain 3 unilorm
shell size of 2.0mm. These were stored in hlack

polythene bags at -20°C until required.

Apparutus: Alomic Absorplion  Spectropho-
tometer: Perkin-Elmer Model | 10BE equipped with
Flame Tonizstion Detecior was used for the analysis
of mineral ions, Adr-acelylene flame was employed
for the analysis of each minerml with 20mA Narv-
a(GDR) hollow cathode tubes for calcium, copper
and iron,

Capillary Gas Chromatography(GCl A Hewlelt-
Packard MModel 58904 gas chromatograph was
wsed.

An HP-20M Hewlent Packand columm {60mjn x
0.25mm i.d. df. = 0.25um, bonded polycihylene
glycol phase) was connected to a Flame lonization
Detectar (FID), and @ Hewlett-Packand BModel
33004 Integratlor was wsed 1o determine the peak
are. The amount of cach companent was deicrs
mined by using an intemal standard method. The
camrier gas was nitrogen and the GC was opcrated
isothermally at 230°C,  Injector pon aml defecion
temperatures were 220 and 275°C respectively.
Sample injection velumes was L3l

Phosphorus analysis:  Phosphors colonl was
determined according o the method of ADAC [10].
2g of dricd and pulverized shells {2.0mm size) was
ashed al 600°C for 4 hours. I was then cooled wnd
4l of 33% hydrachloric acid and several drops
of nitric acid added, and broughl to boiling. 11 was
then fillered and aligquods containing 0.5 1o 1.5myg
phosphons wene measured imo 100m] volumetric
Nasks.  20ml molybdovanate reapend was added,
The solution was diluled v volume with waler,
mixed well and allowed w stand for 10 minuies.
Absorbance was read at 400mm againsl a Sing
standard as blank using a lem diameler cuvelle
with 8 UWivisible spectrophotomater model LEB
Biochrom Ultrospes Plus. Crude fal content was
determined by the melhod of ADAC. [11]. Ash
contend was determined according to AOUAC, [T0]
method, Cride profein content was determined by
a slightly modified A0 A.C. method [10]. Deter-
mination of mineral ions was by the method of
ADAC [10]

Leolution of Chitin: Chitin was extracied [rom
crustacean shells by demineralization and depro-
teinization procedures developed by Tetteh [12]
The crude chitin was decolorized by the method of

Kammnsastri and Pabho [13] amd Blumberg et al.
114].

Demineralization: A totn] of 2 of dricd and
pulverized shells (2.0mm) wais wided 1o 2EKRb ol
M HCI in a 600ml beaker and slired wilh a
magnelic stirmer for 5 1/2 hours al room lempora-
re. It was filiered through a [6lpan sieve,
washed till demiperalized shells were free ol avid
and dried in a hot air oven af 63°C overnight.

Deprateinization: 150ml of 1.7% sodium
hydroxide solulion was added 1o the demimeralied
shelks, stirred with 8 magnetic stirrer al 55°C for 5
/2 hours and then filtered through 160 sicve
wid washed i1l the deproteinied shells wome froe
of alkali. The residuc was dricd in a bol air oven
a1 65°C overnight.

Decolorization of crude chitin: Crude  chilin
samiphes wene reMuxed with absolatc acclone fur 45
pinutes, dried a1 room temperatore for 2 howrs and
then treated with TO% acctone. Samples were then
washed, rmsed with deionized water and then
miixed with 1315% sodium hypochlorte solulicn
{containing 7% available chlonne) for 5 e
The residues were then removed by filimtion,
washed and rirsed with deionized water and dried
at 65°C overnight in a hot air oven and weighed.

RESULTS AND INSCUSSION

Tistribution and shundance of crustaceans in
Ghona,

Tin Ghana regions along ihe Atlantic coast have a
rich supply of crabs and lobsters. These regions
are Grealer Accrs, Cenlml, Western and Volia
Regions. Shrimps and prawns are widely distribul-
ed in various regions of Ghans with the exception
of the porthern pant of te country. Table 1 and 2
ahow Ihe regional distribution of shrimps and
prawns in Ghana, Four main Panaeid shrimp
apecies are found in West African waters, namely;
Penaeus  kerathurus, Penaeus duorarum, Para-
peneopsis atlentica and Parapenaeas longrosiris
[15, 16]. The predominant species in Ghanaian
walers are the Pink shrimp (Penaeus ducrarim})
and tiger shrimp, which iz also called cammmoate
prawn (Parapeneopsis atlamtica) [15, 16], Pengeus
duorarum makes up the bulk of landings of com-
mercial shimpers. An inventory of the freshwater
prawns of Ghana showed that large specimens of
three species, Machrolwachium  vollenfhovend,
Machrobrachium mackrobrachion and Maéhro-
brachium felicinum occur in the lower reaches of
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Table 1: Reginnal Distribution of Shrimps o Ghana,
REGION HABITAT
Peramis duorerum Wolts, Western, 20-60m aver bedtians conlaining more
(Fink stirimp) Greater Accra than T5% lipe sedimenis
Porapencopsis aifaarics (liger | Vola, Westem, Bedween 1 and 40m depaly
OF CAFRMOLE PrRAWR] Grealer Accr
Penaeus velwins Giresler Aoy, Found near the shore
Cenlral
Scaurce: |16, 17).
Tuhle I: Regional Distribution of Prowns In CGhuna
SPECIES REGHDN HABITAT
Mol ety e linam muneliFo- Grester Acem, Western, | Shallow halstats with diecper porions awsy
Barrediion Easwm from Avess imargins
Michratrnsfarnt Gdey rainm Gireater Avven Weabon Shallew habuats with deeper ponnmns awey
Vidla, laon the wargias of fiver
Braisg Adhalia, |

+

Mochratrachawm vl

Greater Accr, Easben

 shiaPw Babidats weilh I.I-n:'pﬁ' podinns away

Diowent Wiesicem, | lnm margis of fiver
Vioha, Brong-Adals !
Puloemon pracdens Axhumli . Shallivw hahitals with decper poriiag away
‘I I iwargiees ol fiver
Sousce: |15 11
Tully 3z Keglona]l Metributivn of Lohsters In Ghuna s
SFECIES HELLa0N
Pamulivas pesins Creater Ao, Wiysleni, Cenirsl amd Vadla
Scvlturides herkioii Cicater Acor and Wosiia,
Srereanaius seidpnn Gireuter Accni
Aewllarus ¢mepar Grvater Accm
Sovllarides Invus Crealer Accm

Sowree: [19, X, 32)

naver i dhe scalth amd in g owmbser ol neshwater
ponds, reservoins sisd lakes lo the oasial savan-
na[ 17 M. wollenbovens is the dianineng sed largest
Apecies,

Table 3 shows the rn;inru.l digstnibation of kabsicrs
i Ghana, The only species of comimercial hopaor-

ance is Fapulines regius. These lobsics appear o
be e highest chitin prodecers of the marine
benthic comeunities [ 18], The relative abondance
of shrimps, prawns,  lobsiers amd crabs i he
warious regiens of Ghane s skown in Fig.d, which
shows that, in Ghana shellfishes ane mane sbusdani
in (he souilsem s end decresse &5 ons spproach-
cx ke nonh.
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Tahle 4: Repicnal Disteibution of Crahs In Ghans
SPECIES | HCATIONS [ HRegima)
Ocypoda africand Cipvater Acera, Weaen, Comimi and Valia
{samid crab)

Callinectes gladiaror {Bencdict)

Calinecies Lalimamas

{Rathbun}

Cardiosema armatam
{Herklals)

Prjaman faoramontiles
{River cmb]

PrRTOMELLS J?ﬂr'H-rﬂ.-lT

Grealer Acera, Weslem. Villa and el

Gircater Acora, Weslor

Girealer Acern, Western, Contrl and Wislta

Eastemn Bogion

Weslerie

Source: [19, 21]

Several spocied of crabs have heen wlentilicd in
Ghaa, [19, 20, 211, A good many o them are of
no commercial imporance. The crabe o caibivee-
cial significance in Ghane are presenied i Table 4.
Fig.1 which shows the rrlative abandamy ol craln
in Ghana, indicaling Hal crabs dopmieiie sl lolal
lamdings ol Crusiaccais and ang more abutaland
the southera pan of the counlry

Catch ol Crals, Lobsters, Prowns and Shrimps

Tise total landings of crabs and Tohsiers in Ghana
for the period 19811990 [Table 5) shaws & wide
variation in calch from year 1o year but o sieady
increase in todal lamdings for shrimps aml prawes
ovier Ehe same poriod,

Cmyposilisnul churactleristivs  of  cruslaces
il

Miksbure, probvin, oude fuy, amdd ash conibepEs GH
Chamaian crusiacesis weie delcemiped All il
criba sl lobebgrs bed 3 moislhife cinkem ol
aire while 1y prowms sl shimp had a hosoe
silre Crnlend i ahaut TEE - (Tahic f) Extman
and Ankrih |22), Charley [5], and Recheigl iy
[23] abso absereed 8 nwAstE congenl of hetween
70 . K% Tor the Blee b, Culiomeces seypudilics, Dhe
Worhicrn kibster, and the spiny babster, Pamalirus
argus. The crabs, Jobsiers, shrimgs apd prawes all
had a high prolcin comtent of betwecn ihe 1HE%
(Table &1 A higher pendein conlem of 17 « 2%
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Tuble 5 Total landings of crabs, lobsters, shrimps and prawns (1981-1990}
Year . Cuantity [metrc loangs]
Crabs Laobsiers & hrimn e Prawms
1981 3.0 Bes0 E L]
1552 9.4 1746.4 32
1983 3.0 1283 EE )
1984 2.5 LR NES
1985 s 1332 SE.0
1984 4.8 5545 5520
1587 2310 1535 1,602.0
1988 23T 17248 11770
14E9 368 1733 i, S0
1550 :EZE-III - Lx2 24370
Source;[33,34].
Tahle 6 Proximate composition of crustaceans
Componenl Ca CL FR L1 MY FN
Maisiune HILS BA.7 &0 T HeT T58.2
Protein: mical 16.3 1.5 183 154 174 1645
shell 15.1 216 260 462 34 LR
Fal i) 0.4 0.3 L5 23 1K}
Ash: mcal K 1.7 1.9 4.3 kR in
shell 41.2 401 EL A 28 212 2.7
Chitin 2535 18.4 176 X0 n.7 21.1

was reportied for some Penscus and  Pandalus
spweies |22, 24 Crmtaceais have 3 high quality
prdcin and contain the caoemlal aming acids,
leugime  iabewving,  lysine, - methicnine, valive,

* peoning, tryprophan, pheaylslanine and histidine
|25, 26, 27, 24}, A bew ash contenl il ke meat of
il 3% were abuerved for crabs and lobsiors, and
bl 4% S shimns and preaes (Table 8} Dw
b wibser B, dhe shedls of shrmps sipd prawns
W 4 higher ash content of shout 20%, while that
] Ui wrmbs dud babasfoes woere i - 49

Chitis congtend ol e sholls vl sll cnasiacoams was
wery high, 17 <284 (Table fp. Toteh [12] repencd
chigin vontents of 28.8% for the Wuee crab, and
A% fur (e pohe lebsled Tl variaktioms
preeracd inay be due e leeiors surh &5 geognaphice

sl location, seasonal varalions, sge, SEX, and size
of the crustacean [2]-

Variation In mineral content

Crustaceans sppear 1o be very good source ol
mincrals, especially, calciin. Callipectes laljmanus
appearcd o have the highest calcivm comtent of
£ lmpg100g, and Pagulinee fegius havang 1he
bpaest calcium costent of 2img/100g, though 0
had & relatively high peosphonds comtent of 14TmE:
7106k, {Tabile 7). Shrinips and prawns appear 1o b
i poar source of phosphodes. | Crustageans I
owever @ poar sounce ol tbe micpnutnenl, iran

sid copper (Tabie Th

Ful and fatty neid compesition
Cride fat content of siK CRuslacearms. WErE [ownd 1
b guite low of aboul 0.3 - 23, The low fat
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Table T: Minersl composition of crustacenns mg'100g,
Crustecean Calcium froa Capper Phosphorus

MM 683 £ 233 093 + 121 0.43 * 0.08 0.28 = 0.03
MW G0 = 238 019 = (i (.51 = 0.0F .33 = 102
P 135 = 14.2 .43 = Q03 I8 = 0.01 £ = (L0
CL E21 £ 30,0 ) = (U3 (82 x 0.06 14 =z &0
CA 124 = 14.0 130 £ Q02 1.24 = 020 0l o= L2
FR i1z 1.6 060 & T 039 = 0,03 137 = LG

Tahle 8: Faly acid composition of crustaceans

Crssfaccans name 10 14:0 16:0 1 8:0 12:10 18:2 155

CL 05 ol 04 0.0 133 0.n 1L
CA oe 4. 23 .5 0.z 0.0 ny
FR 04 = L] ) 0 az 0o nn L4
M 7.8 X4 0.9 6.5 18.7 12 fi.d
MY 20 1.7 a5 22 nx X3 4.4
PN 0.0 0.8 1.6 186 Y 3

comen] of (ke meat of cnstacears make the prsen Choomatogeaph for fany scid analysis.

quality mch |25]. Their oils were extracied pml

lnll:.:.rnili by gas i:'l'u'nm.llu-;rlph]' Tahle 7 shows

crapbic smayes by dirct injecion of fty sckd  REFERENCES

methyl esters (FAME) of dhe cnastaccans, [l was

Fnurd that, 1he crustaceans comdained rich guantities 1, GEPC. Ohasa Expan Pramotion Council

of ansatumted Gty acids. These unsalarabed fanly
acids are thought w be sespansible Tor the benclE-
wlal elfects of fish oils in hcalth [2%, M5 These
infecnce bealil by aill:cri:ng the symibesizs of prosia-
phanding, that are produced i the bsdy, They are
reqaimd for the development of the foclal bhmin
[31] and other physiolagical redes 1o he hody.

CONCLUSION

While crustyceans are pood fpod sounce for many
people, dee 1o their rich quantities of protoin,
exserlial minerals, aed wnsalumted Fally &cids of
the wmega-3 bypes, the solid wasics which ar
threwn awsy, may be wmed 1o peoduce uselul
guantitics of chitin,  Conselidation el a chitin
imdustry in Ghana would bead the way fowsnl
proper wasic disposal lechnigques of the slellfish
inlusdry,
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