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SUMMARY
A survey w,,~ conducted to ascertain common species
of fish used in Homonc production anJ the different
proct:'sin!, rncthodx employed in ditlerent localities
along the coast of Ghana. The chemical and micro-
hlologicaJ qualit v at t ri hutc s of m:lrkot s.:umplctt ~tu~i\;u
urd not show any significant variations. The dominant
group of micro or gamvms isolated from all the
<urnplcs was Gram posuive micrococci. This group
.\ .countcd for about 72 per cent of the total micro-
Ilrg<llli\l11s isolated. Other Gram positive organisms
",I:lIed in much vrnaller numbers were

'l{,hr/o("()ccIiS {/Un'lIl ( I.n per cent). Bacillus sp. (4.4
,r ccnt ) and 5iIIJphY/llclI(,cus sp. 0.2 per cent). The
( - 1111negative rods isolated accounted for 17 per cent

the total number of micro-organisms isolated.

- mal scicntitic paper. Received 23 Mar 77: revised
!-eh 7~.

Introduction
Ii/JlII(}I/t' is a Ghanaian name for salted, fer-

.., .ntcd and/or sun-dried fish used locally for
•1 our ing soups and stews. The name literally in
n rlivh, means 'stinkfish' and is derived from the

• \1,\ verb 'bon' meaning to 'stink'.
Homone is different from 'stinkfish' produced

., Sicrr a Leone which Walts (1965) described as
h \\ hich has developed strong flavour within

_~ h after capture. The latter is often smoked
nerc a-, the local product is not.
'Although Homone i~ very popular and has

- 'n in use in Ghana for many centuries. there is
J. lillie published information on the various
-occ ...~ing methods and on its microbiological
•.J chemical properties.

111I~ study was designed to locate the

RESIJME
NElH)I'AYE-TEHFH. GI.ADYS. EYFSON. K. K. &
TI II MARMON. J.: Eludes ur It' Bomonc, UI/ procillif
ghaneen a base de poissonformcnte.
Une prospection a ere CffCClUC!! nour .. i~"'nt;fi"r
unrererues especes communes de poisson utilisees dans
la pruduction de Bomone et pour notcr les differcnts
precedes de fabrication dans les divcr ses localitcs Ie
long de la cote du Ghana. Les quatitcs chimiques ct
biologiques des divers echantillons du commerce ont
ere etudiees. dies nont pas mis en evidence de
differences notables, Le groupe' dominant de micro-
organismes isoles de taus les echantillons, a t:tc celui
des rnicrocoqucs gr arn-positifs. Ce groupe a constitue
72'~, de l'ensernble des micro org anisrncs isolcs.
[Yautrcs organisrncs gram rositif~ ont de trouves en
bcaucoup plus petit nombre ; cc sont : ,"iIClphy(oCOCCIiS
aurcus (1.6'It,\, Bacillus sp. (4.4'~(l) et Stanhvlococcus
sp. (3.2<~,). Les hacilles gram-ncgatifs isolc~ Iormaicnt
17(1;, du total des mtcro-orgarusrries observes,

important centres 01" Bornone production. to
identify the various processing methods and to
examine the chemical anJ microbial quality of
Bomone sold in Accra markets .

Materials and methods
Production sites. species of fish commonly

used and methods of processing were ascertained
through a survey conducted along the Ghana
<':l'lasl t'ro rrr Kcta tt.") Busua~ ncar 'T'ako rad i,

ProcessillR lechl1%gl'
Methods of procesing differed from site to site,

hut basically they involved scaling. gutting. wash-
ing (in either fresh or sea water). salting (with
coarse salt or brine of ~0-40° salinometer) and
drying (Okr aku-Oflci. 196R).
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During salting. the fish is rubbed with salt and
packed in layers of solid salt in various types of
containers. commonly wooden barrels. In certain
areas. salt is placed inside the abdominal cavity
and behind the gills of individual fish before pack-
ing. Aller packing. the containers are covered
with old jute-bags or polyethylene sheets. The
quantity of salt used ranged from 2 kg to 8 kg per
18 kg of fresh fish. Salting takes \-7 days. The
salted fermented fish may he sun-dried on tar-
paulin. or on leaves spread on the ground for 3-8
days. depending upon climatic conditions.

When brine of 3~0° salinometer is used,
drying lasts 5-10 days. By this process, a dry,
son and strongly flavoured product is obtained.

Chemical alia lysis
Samples for analyses were purchased from the

following markets in Accra: Makola No. I and Z;
Salaga: Kaneshie: Osu and Accra Newtown.
Samples from different markets were minced
seperately in Hobert Mincer (CE-l 00 Mixer, 10 QT
Model) and samples taken for chemical analyses anti
microbiological axamination.

Moisture content. protein. fat. ash. iron.
calcium and salt were determined by A.O.A.C.
( I (70) methods. Total viable bacteria count by
the method of Miles and Misra as outlined by
Collins ( 19(7). Identification of cultures
(Salmonellae. Staphylococci and Clostridia) was
as described by Colimlalc Central Public Health
Laboratory (I <;I()5). Faecal coli were confirmed
using Brilliant Green Bile Broth at 44 ±O.5 0c.

Phosphorus wets determined by the method of
F'ogg & Wilkinson (1958). pH value by Amu &
Disney ( 1973) method, total volatile bases (TV B)

anti trimethylamine (TMA) were determined by
the methods of Jones. Murray & Burt (1965) and
Beatty & Gibbons ( 1937) respectively.

At icrobiological examinations
The microbiological examinations of the fer-

mented fish muscle were carried out as follows:
(i) Total viabh) bacteria COUII(. This was esti-

mated. aerobically and anaerobically. according
to the Miles and Misra method outlined by
Collins (1967). Cultures were purified and identi-
fied using standard methods of staining and bio-
chemical tests (Cruickshank. Duguid & Swain,
1965).

(ii) Coli/arms were detected u ing the
procedure for the bacteriological examination of
foods compiled by Colindale Central Public
Health Laboratory (1965). Faecal coli were con-
firmed using Brilliant Green Bile Broth at
44±0.5°C.

Results and discussion
Table I shows the data on the proce 109 ues

and methods of processing in the different
localities covered by the survey. The data mdicate
differences in processing methods a previously
reported by Okraku-Otfei (1968). The duration of
fermentation varied from 6 h to 8 days. Drying
period also varied from 3 to 10 days. The method
of salting also differed from place to place.

The species of fish covered during these studies
were the following: Atlantic Spanish mackerel
t.Scomber jonon icusi. Burro (Plecrorh\'llchus
macrolenisi. Grouper tEpinepnelus sp. ),' Horse
mackerel ((arant hippos). Sea bream (Pagrus
and Lethnnus sp.). Surgeon fish iAcantnarus
monroviaet, TCR I'OUIHlcf tEtons .fC'l/cgalcmsis).
and ThreaJf1n iColeoides d(l('(Jdal'/.l'lusl.

The chemical composition of the minced flesh
is presented in Table 2. Using Student t distribu-
tion. it may be observed from the relevant
statistical tables that qo (5. 50) = 4.0 I at P =
0.05. Since no calculated value of q, is greater
than 4.0 I we may conclude that there is no signi-
ficant difference between the chemical composi-
tions of samples obtained from the various
markets. The pH values recorded were similar to
those reported for spoiled temperate marine fish
(Reay & Shewan, 1949). Balakrishan Nair.
Tharamani & Lahiry (1971) reported that the pH
values similar to those recorded in this work indi-
cated the accumulation of basic bacterial meta-
bolites such as amines.

The values of amines (TVB and TMA) pro-
duced during processing were high and com-
pared well with those reported by Mackie. Hardy
& Hobbs (I nI) and Amano (1962) for the
various fermented fish products from South East
Asia. The characteristic flavour and odour of
fermented fish products had been attributed to the
production of these amines. This might also apply
in the case of the local Bomone.

Amines have been reported to be protein
breakdown products of low nutritional value

<
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TAHII I
Procl'Hill!: cfBomonc (J/ I'ariolll Sill'S in Ghana

Preparation ofJish
Duration of

Method of sail in/{ fermvntation
(days)

Duration of
dryins;
(days)

I. I\eta 4-7
, Ada

.1. 1\pone

~.NlIll!(I

N.:\\ '11I11n

~. Ac •.-r n
Chorkur

h. I\"'r,,
Jurnc-, 10""

7. Accr«
N\:Il Mamprohi

x. I I.,." <Iuc

'I ""Ill"
Ikrl'~lI

10.1.:1,'

I I \\ IIl1lCna

I~. Ap.uu

I.' Lll1lllla

1.1.sh"m"

Scaled, guued, wavhcd 1\ ith sea
II atcr and left for .1Jays

S ....·ak·d. aut tcd, wavhcd and
Idt I'm 1-3 Jays in Pllts

Scaled, gutted. washed and
left I,'r .'l Jay!\.

I\caled. gutted, washed with
ordinary water and Icn for
I da~

Scak·t..1. ~uttcLi and washed with

ordll\ary \, at e r

Scaled, gutted and wavhed with
"rd"lar~ 1'0 atcr

S,,-,alc:d. gutt cd a nU "a ....hed with

ordinarv water
Sculccl, !-!tillc\land \I a~hed with

-,l·a w,ltl'r
~t.:;lh.:d. gut tcd and wa ..•lied with

••.c~1water
Scaled. gutted and washed with

sea \\ arer

Sculcd. !!utlCU and \I axhcd with
either vca wnt cr or Ire ..•h water

Scaled. !!UlIctiand II iI\hcll with

Small 'I"'d tivh ncuhcr scaled
nor !!U{{«.."o. Lar~c: "IC:~' thh
'<::.bl, ~!!1!£8 it HI "H~hHI

Sculcd, gutted and w a ..•hed

S~alcLi" !lutted nnd ""u-,hccJ

Salt placed un both inside and 3-5
outside of fish

Fish is salted after3 days 2-3

S3it placed on be-th inside and J
IlUI ~IdcOr rhh

Salt placed on both inside and 3
(lut!'>ioc of fish

Granulated salt I~ placed in both flh-3
insufc and outside of fish

~:llting. i..•carried out nnmedj atety 3-7

after washing
fish IS salted in brine or 30-40° bh-12h

-,alilltllfh:tc:r

Fi,h II,~~ltcJ In br;nc or ~0-400 2-3
salinometer

h,h " valted in brine or 30-400 2-5
vahnornetcr

Salt placed on both inside and J
outside of fish immediately after
cleaning

Salt placed in both inside and
outside of tish immediately after
'wa",hinf.

Salt is placed inside abdominal ~
c av It~ and bchrnd ~ills and nsh
put in SC:I water

Salt i~sprinklcJ on srnall sized 3-8
tish and placed in'iille and
lIUI~H.lcnr lar!!c SlI.,J iish

Salt placed rn both in"dc and I -.I
outside or !ish. Fish landed
when already deteriorated is
salted without cleaning

Fosh "sailed uSIng brine Or JO° 1-2
salinometer

3-8
4-7

3-7

3-4

5-10

3-:;
4-7
5-7

~-7

3-5

5

(Mackie. Hardy & Hobbs, 1971). The nutrruvc

value of Hornune may. therefore. he affected
during processing.

Amano (1902) reported nitrogen loss of about
~O per cent for some South East Asian fer-
mented fish products. Since Bomone is used in
small qua nt it ics a" a condiment and not as a sale
protciu <ourcc, the nutritional loss due to pro-
cessing might not he very important.

scntcd in Table 3 while Tables 4 and 5 show the
results or tests in the identification of the isolated
organisms.

Values obtained for average total aerobic
count per gram were similar to the values
obtained in the laboratory for foods which are
expected to be cooked before con umption. The
numbers f{lr specific organisms as Slaph.l'Jo-
co('('/(s and cotiforrns were below the values that
could cause a possible health hazard,

The dominant group of micro-organisms
isolated was Gram-positive micrococci, This

/II i('rohi(}I()~i('(l( ('.\'(/111;11(/(;011

Results or microbiological analysis are pre-

23
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TARLE~
Chemical Composit ion ofBomone sold ill Accra Jlarkt'ls tier loog edible portion}

.\fOlSlllr" Protein FIJl Ash Calcium Phosphorus iron Sail pH n'8 T.lIA
tg) (g) (g) {J{J (mg) (mgl (mg/ (g) value mg.Y mg S

.I/urkas --- --- ---- --- --- ---
M ,. .\1 ,. ,\1 ,. .\1 V .\/ V .H V M I' M V 1'.1 V M V .••.1 V

Makola 58.4 8.5 23.2 10." 3.0 7.2 10.8 4.9 93 2475 39 1063 1.2 2.1 lOA 1.8 7.7 0.05 369 6027 .•6 67
Osu 62.5 16.9 ~1.7 1.5 3.0 2.1 9.7 1.9 136 680 1 ~5 317 2.3 t2 10.6 .• -4 7.8 0.07 .•61 6807 "5 129
Sa lag a 54.7 6.5 2H 8.6 3.~ 8.3 14.5 11.2 68 857 25 570 0.9 1.1 15A 1.4 7.1 0.03 362 3000 35 ~6
Accra Ne w-Tovn 55.029.5 24.0 9.0 3.9 5.9 13.4 9.1 182 ~3193 54 2139 0.7 0.8 14.6 5.6 7.30.133664282 32 216
Kaneshie 58.0 12.9 23.0 16.6 3.5 9.1 12.1 6.5 85 6972 49 1148 0.8 0.7 12.5 1.2 7.5 0.04 372 3802 35 In

Range 7.8 2.3 0.9 4.8 ".. 29 U 5.0 0.7 99 I.•

IS') I.jJ 46.1 32.6 33.6 1012<).5 5177.1 8_9 14.4 0.3 23918.8 601.6

S' 3.9 3.0 2.5 2.9 45 12.2 L3 1.7 0.8 69.2 11.0
II .

q" 2.0 0.78 0.34 1.66 2.53 0.9) 1-29 3.0 0.90 1.44 1.26

/\.1 = Mean. I' = Variance.rr z, Sample vize: S' = Sum of varia nre: q. 1= Range
\ S:J"
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T"HII· 3
Mlcrotlora! A nulvsis (!( Fermented Fish \ Bomonc)

Gram positive (per cent)
.·Irl'rllgc tota! Crwl! TO/III

Xllllli' o(!,,), (/(·ruhic ('UfO"/}: neg ative Staphy- Others Grum
/III/He/el rods A iirro Sraphv- Bacillus lococcus positive
( /<(//111('1 (1"('" (,(",1) cocci lococci Spp, aureus

,\,Ianll"-' Sp:lIl1,h

IlIadc'rd ~~5 .10'
( Sl'fIlII/I,'rjo{lIHli"III)

( I ~1 (25, IO.'-120~ 10') IH 72.2 ~.O 5.2 1.8 0 82.2

Burro .1UO· 10'
1/'1.·olor)"',,,'),,,\
IIII/(TII!t'f/I/I) (21 (J~. IO'-JU- IO") IIU 72.3 3.1 5.3 1.1 0 81.8

(irourc...·r 10· 10'
(Fpi"l'{lh,,!rll '1".1( II 11-'1.2 72.0 4.0 4.2 2.9 0 83.'

t (()r'~ l11aclr..crd \j2,1O'
(( 'ar.m \ J"f1fltJ\) (.:!) (~I· IO.'-IH(), 10'1 J 7. J 72.4 3.5 4,5 2.5 0 82.9

St'a bream 170· 10'
(/'II~n" l.rthrinuv 'po
(~ , (420· 10' h,\·IO') 17.0 71.8 4.4 5.fl 1.2 0 83.0

'ur).!.L'Pfl li ...h HI"IO'
t "('tlll/hurt"

I/Il1l/rtllltI(') (2) (x) • 10' 21 • 10') 17.6 71.5 4.2 5.4 1.3 0 82.4

It'll pounder ·HI·IO'
t/:/op, \C·".'J.,:U/(·"\I\)

(Ill t IOY. I().'· 21'( 10') 17J 72.1 3.3 5.3 2.0. 0 82.7

Ihr~"d li,h 511' 10'
((;"/,'/IIdl'l

drctuluct vlns } ( II

rhc nu,nhcr \)f va rn plee, of each .•pedes anal~~<::~ !~~!y~n in ~tu£nlhE§i~ iln~rlhe §E:il!Atifie R3m~.

group accounted for about 72 per cent of the total
micro orgunisrns. Other Gram-positive organisms
isolated in much smaller numbers were Staphvlo-
coccus uurcus ( 1.0 per cent). Bacillus sp, (4.4 per
cent) .. Staphvlococcus sp. 0.2 per cent). The
Grum negative rods accounted for 17 per cent of
the t(llal number of micro organisms,

N,) Salmonellae or Shigel!« spp. were isolated
althouuh faecal coli were detected. Although
anaerobic cultures were made for the isolation of
the clostridia species. no isolates were detected.

Fermented fish products may he considered as
potential vehicles for transmission of food-borne
diseases. since their methods of preparation

would not necessarily kill all disease causing
organisms. Amano (1962). in his review of
products produced from South East Asian coun-
tries. noted that except for reported sporadic out-
breaks of botulism type E from Japan. no serious
causes of food poisoning due to the consumption
of fermented fish had been reported. In the
present work no serious food poisoning
organisms were found.

It appears Bornonc prepared under our tradi-
tional processing methods does not constitute a
serious health hazard. However. the present
methoJs need to be standardized and hygienically
controlled.
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TARI F 4
tsolates from Fermented Fish

Biochemical Tests for the identification of Gram-posuive Organisms

Organisms isolated
Cutalse HUlJh & Leifson Coagulase T1~of

lest Oxidative! Fermentative test orgOif/snu

+ Fermentative ? Spore forminl bacillus
+ Oxidative 7 Micrococci

Fermentative Staphylococci
Fermentative .•. Staphyl()('()('(UJ aurtUJ

Gram .•.ve rods (+)
Gram + ve cocci ( +)
Gram + ve cocci ( +)

Gr arn -+- ve cocci ( + )

"-Tests not performed on the organisms

T"RII 5
R;,wh"mICol 7"<I<}(" 11", l dentification of Cram=negative Orsanism: ISO/aIM

(J'K(/I/ism .• isotatcd indote Type of orgarusrnsLactose Gas at 44°C MR VP Citrate

(;r:lm veroJ

( irxm ve rod
+
I -t- -+-

.•. Escberici« coli
A erobactur acrogcncs

.•.

Ilsh I;IHln~,~ uuring i~el.lstorat;c. J. rei Set. Tecttnot,
S(2).~3-:;o.

Butty. S. A. & Gibbons. N. E. (1937) The measure-
IlH:nt of "'ro'lu~c in fi~h. J. bioi. Bd Can. 3( i r,
77 ·91.

Colindale Central Public Health Laboratory-Food
HygIene Laboratory (IIJ6S1 Proadure for the
bacteriological examination for all /J'J)(!S of foods
other than frozen foods. London: Central Public
Health Laboratory, Colinuale (Mimeo),

Collins. C. H. (1961) Microbiological methods, pp.
14~--150. London : Buucrworths.

Cruickshank. B.• Duluid. J. P. & S",aln. R. H. A. (ed.]
(11/115) Medica/ microbi%KY, 11th ed. Edinburgh:
The r.n~lish Language Book Society and E. S.
Livingstone Ltu.

Fogg, D. N. & ·Wllklnson. N. T. (1958) The
colorimetric determination of phosphorus. Analyst,
l.ond. 83.406-419_

Jones, N. R.. Murray J. & Burt, J. R. (1965)
Automated analysis of hypoxanthine. J. Fd set. 30,
71J1-71J4. .

Mackie. I. M., Hardy. R. & Hobbs, G. (1971) Fer-
mcnted fish products (FA 0 Fish Rep. 1(0). S4 pp.
Rome; I;AO.

Okraku·Offel. G. (1968) A preliminary study of
Bomone (Stinkfish), Accra: Food Research,
Institute (Mimeo),

Reay, G. A. & Shewan. J. M. (1949) The spoilage or
fish and its preservation by chilling. Ad.'. Fd Res. 2.
34-'-39!t

Waus. J. C. D. (1965) Some observations on the
preservation of fish in Sierra Leone. Bull del
L 'FA N. 27A( I). 339-396.

T(1 understand the mechanisms involved in
Bomone processing. further studies need to be
\,,:';trr1cd nut. I~cntifil.!ntinn of spc..:itic microhial

flora. involved, biochemical changes taking place!
a~ correlated with llavour development in the final
product could. for mstance, form part of such
studies.
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