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ABSTRACT 

Evaluation oj sensory. cite mica I and microbiological status oj smoked herring sold 

in supermarkets in Egypt was carried oui. Twenly five random samples oj smoked her

ring were taken and transferred dlrectJu 10 t!:e iabora/on) under aseptic conditions with 

a mLnimum oj delay. The samples were subjeclecl 10 sensory. chemical and microbio

logical examinations. The obtained results reveo.led /hat} 6 % oj samples were rejected 

due to higher total bacterial counl; 44% rejectedJor presence S. aureus count, 32 % re

Jected Jar presence oj Q1l.aeroblc count and 24 % rejected Jor presence oj cOlifonns 

COWlt when compared with the relevant Egyptian Standard, £S 288/2005 (£05.2005). 

The data also reuealed that one COIl depend on smoklrtg to mirlimlze growth oJspoUage 

and/or pathogenic mLcroorganlsms. The dara also indicate that about 44% oj the exam· 

ined samples were rejected m1crobl%gically (S. aureus). while about J 6 % were reject· 

ed chemically (pH and TVN) and about 7 % were rejected by sensory evaluation (Macer

ated Q1l.d much macerated). So, one can.not depend upon sensory and chemleal tests 

alone Jor deieml/rlalwil oj hyglenle quality oj Sllloked fish. Recolllmendations to im

prove quality and saJe ty oj s rnoked herring jIs It were d isCU5sed. 

INTRODUCTiON 

1 

SmokJng is one of the oldest methods of preserv(lUon. Long before. there were refrIgerators 

and freezers: our fish ancestors leamed to use a combination of sail and smoke to keep fish 

away from spoiling. 

The obJecUve of smoking of flsh was lo increase lhe shelf !lfe of U1e raw materials. Random 

smokJng procedures are desIgned to impact the desired sensory characlertsUcs to fish uniformly 

and consistency from batch to another (Footitt and Lewis. 1999). 

Smoked fishes are usually eaten. as seasonal diet among Egyptian, particularly In lhe Easter 

Feast (Sham EI·Nesseemj. In U1e particular season emergency measures were taken every where 
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allover the country to prevenl and to treat a possible InfecUon due to the consumpUon of anom

alous amount of fishes In that particular feast day. Moreover. cont.roversy about this Issue are 

usually held annually. Just before and during tllis season. regarding the possible risks coming 

due to the consumpUon of salted and smoked fishes. Outbreaks are recorded every year due to 

pOisoning, \vllh some deaths, of admonish' Imporl<:lnce in. il)IS dlrecllon. and always the botulism 

and the staphylococcal InloxlcaUon were Ule cause. 

The EgypUan Standard. ES 288/2005 {EOS. 2005) stated Ulat smoked flsh product Is that 

.osh which had been prepared (headed, eviscerated. mleted) and sailed by Sodium chlonde. and 

partially dried, then exposed to smoke, which produced by buming special type of wood or saw 

dust. The smoke must penclmte the meat tissue to give flo<ll product with special color. taste 

and odor. It Is possible to ;:lVold the usc or the smoking process by adding smoke flavoring mix

tures to the fish. 

The organoleptic quaUty of smoked Dsh and fish products {cooked fishes) f'(:celved the atten

tion of some insiders In the EC community (Howgate et a1.. 1992). The early work made by 

Shewan et al. (1953). and that reported by Wheaton and Lawson (19S5): Connell (1995) and 

Ruiter (1995) enable rates of spoilage to be n.casured In sensory terms and to make more pre

else comparison as weU as a mulUHngu:.l1 guIde to freshness grC3des. 

Ideally, smoked (Ish should get Lts flavor and mahogany color from the smoke, bUl many 

cheaper smokecl fish have smoke flavor as additives. Smoking process Is considered as a sequel 

of curing. the result Is dry. golden brown surface which Is hnperaUve. beside lhe wood smokes 

that are deposited on the fish products whiCh inhibit the development of spoilage organisms and 

act as antioxidant. it is of prime tnterest to use the curing and smoking processes to increase the 

palatability of the product which will meet the consumer acceptance and/or preferences (Frothi

er et aI., 1980). 

The EgypUan Standard. ES 288/2005 (£OS. 2005) slaLed thilt the TVN should be less than 

30 mg% and pH should be Less than G.8. 

HeaJUl hazards related to consumpUon or contaminated fish and fish products wlth enteropa

thogens lJ1votved In food poisoning cases. such enteropathogenic bacteria Include £Scherchla 

coll, ShlgeUa spp .. Baclllus cereus. Vlbro parahaemolytlcus. Clostridium perfrtngeos. Salmonella 

spp. and Listeria monocytogenes. PrevenUve steps were taken by such organlzaUon as FAO/ 

WHO were ouWned (Bykowski, 1998). 

ShLgella and also Vlbro parahaemolyUcus was found In sea foods In Ule US assocl<lled WlUl fe

cru contamlnaUon and causing food born dlseas(; (Llpp and Rose, 1997) . 
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Glam1no and Segarra (HI98) found that (oodbome diseases and food poisoning usually a11s

Ing from consumption of fish conlamlnated by Clostridium perfrlngens. 

Buchmann et al. (1999) slated that despite a low Incidence of botul1sm In the IndustJiallzed 

world, some cases occastonally occur In Gennany aft.er eating con laminated food. B~cause bolu

IIsm Is rarely seen, most physicians are unfarnlUar I.vith Its early recognition and treatment. 

However. immediate Intensive care treatrnenl is important. The nulliors added Ulal they report

ed the case of a previously 54-year old female who developed Signs of botulism afler eating vacu

um-packed smoked fish and developed sever Te;;plralory Insufficiency wilO dJmcult carbon diox

ide eHmJnation In the days foUow\lig. 

Fell et al, (2000) reported an outbreak of Salmonella b\ockley lnfecUon follOWing smoked eel 

consumption In Gennany. 

So, the present study was conducled to evaluate lhe sensory. chelOical and mlcrobloioglcal 

condlUons of smoked fish sold In retal! mar}cet In Alexandria governorate. 

MATERIAL AND METHODS 

Twenty five random samples of smoked hening were collected from some supennarkets In 

Egypt. The samples were taken and transferred dlrecUy to the laboralory under aseptic condl

Uons with a mIn1mum of delay. The samples were subjected lo sensoI)'. chemical. and microbio

loglcaJ examinaUons 

The methods of cum1naUon were carried out accordillg to the following; 

1- Sensory ex:amlnaUon was carried ou t accord Ing to CODlleU (1990) 

2- Chemical examlnation Includes; 

2.1- pH value was carrted out aecordlng the technique recommended by ISO (1979). 

2.2-JVN was done according lhe technique recommended by FAO (1980). 

3· Microbiological examinaUon: 

3.1- Determination of total bacterial count was performed accord Lng to lCMSF (1996). 

3.2- Determination of total Collfonns count was done using violet red bile agar according to 

APBA (1985). 

3.3- Enumeration of presumptive Escherichia coli was earned oul according to ISO (1994)-

11860. 

3.4- Enumeration and idenUficaUon of Staphylococcus aureus were perfonned according to 
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ICMSF (199B). 

3.5· Detection and enumeraUon of Listeria monocylogens was canied out according to ISO 

(lQ95)-11290. 
, , 

3.6- DetecUon of Salmonella was carried out according to ISO (1993)-6579 . 
• , • '4 

3.7· DetermInation or tola! Mold and yeast count was done according to Balley and Scott 

(1998). 

3.8- DelennJnaUon of total aerobic spore forming count was performed according to ICMSF 

(1995). 

3.9- DetermlnaUon of lolal anaerobiC 5poreformlng count was carried out according to lCMSF 

(1996). 

3.10- Determination Df Vibrio parahaemulyLcus was carned DU t according to APHA (1992). 

3. J 1· Enumeration of Clostrid [urn perfrlngens was carried ou t according to ISO (1985)-7937. 

RESULTS AND DISCUSSION 

Table (1) reveaJed that tile sensory examlnaUon of market smoked herring for skin condition 

lndlcate thal 72 % of samples were wtU\ accepted Intacl skin and 12 % were with unaccepted 

macerated aWn while 4% were with much maceraled skln (lhls maceraUon may be due to using 

imported frozen herring nsh which could be macerated during splllting and thawing o( ash 

blocks or physical damage during handling). while examination of marketed smoked herring for 

skin color Indicate that 24 % of samples were with golden brown color and 76 % were with gold

en yellow color and no sample was recorded with dark brown or moldy growth (tillS lndlcate 

completed and good smoking processes). wh:le examlnaUon of marketed smoked hening for con· 

sistency condlUon Indicate that 76 % of samples were Onn cmd 24 % were friable and this may 

be due to high fat % or beginning of delerioration and no samples were soft or dry. and also ex

amination of marketed smoked herring for flesh odor condition Indicate that 84 % of the samples 

were considered as smoked nshy odor o.nd 4 % were musty odor and lhls may be due to begtn

ning of deterloraUon. while examlnatlon of marketed smoked herring far nesh taste condltlon In

dicate that 84% of samples were with smoked I1shy taste and 4 % were with salty Laste(due to 

over use brine solution) and no sample was with bitter or musty taste. 

Nearly similar results were oblalned by Daoud aDd Abd El·A.uiz (1996), Wafaa (1999). B.a. 

sawrOWIS et aI. [2000) and El-Kewaley {!lOOt}. 

The data reported in table (2) Indicated that the minimum, maximum and mean values of pH 
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on smoked herring fish were 5.8. 7.2 and 6.24 :t 0 .08. respecUvely (84 % accepted and 16 % 

were unaccepted pH Over 6.8). while the minimum. maxlmum and mean values of1VN on e.xam

tned smoked he.rrtng flsh were 18, 48 and 25.99 z \.68. respecUvely (84 % accepted % and 16 % 

were unaccepted) (1VN Over 35 mg%). 

Nearly slmJ]ar results were obtained by Sabel' et ai. (1992), Oaoud and Abd EI-Azzlz (1996), 

lllineIbJoom et al. (1996) and Vishwanath et ai. (1998). while higher results were obtained by 

El-Kewaley (200 1). 

The results recorded In table (3) reveaJed U'1.a.t the Incidence of pOSItive samples appeared as 

m1n1mum. maxlmum and mean values of total bacterial count (CFU/ml) on smoked herring fish 

were 25(100%). 2xI02; 1.2xl06 and 7.4 x104 ± 4 .8)(104 . respecUvely; for Staphylococcus aure

us count were 1] (44%): 0; 6xl04, and 9.1 xl03 ± 3.9 xl03, respectively: for anaerobIc count 

were 20 (800/0). 0; 9 x 103. and 7.1 xl02 i 3.9 x 102. respecUvely whtle for mold and yeast count 

were 21 (B4%). 0:5 x 103 and 6.7 x lOZ ± 2.3 x 102. respecUvely and also for Colifonns count 

were 6 (24%). 0; 3.5 x: 103 and 1.6 x 102 ± lAx 102., respecUvely nnally for sporeformlng count 

were 50 {l00%).8 x 10; 2 x 104, and 2.3 x 103 ± 1.1 x }O3. respectlvely. C. perfnngens, E. colI. 

Salmonella. L1stena monocytogenes. and Vibrio parahaemolyticus could not. be detected. The 

data also lndlcate that there were 16 % of samples rejected for hIgher tota..l bacterial count: 44% 

were rejected for presence S. aureus count: 32% were rejected for presence or anaerobic count 

and 24% were reject.ed for presence of Collforms count according to the EgypUan Standard. ES 

288/2005 (EOSt 2005). 

The presence of contaminated and pathogenlc microorganism may be due to poor handling 

and lor Improper storage methods and may be also due to poor personal hygiene and lake of 

sanitation duling processmg. 

The data also Indicate that one can depend on smoking to prevent growth o( spoUage and/or 

pathogenk microorganIsms. The data aJso indicate there arc about 44% of samples were rejected 

mlcroblologJcally (S. aUTeus), while about. 16% were rejected chemically (pH and 1VN) and about 

7% were rejected by sensory evaluaUon (Macerated and much macerated). So, dependlng upon 

sensory and chemJcal tests alone on detennlnlng hygienic qualJty of smoked flsh Is not always 

acceptable. 

Nearly similar results were obtained by Dodds et aI. (1992). E1-Sbater (1994) ud &1-

Kewaley (2001). Higher results were obtaIned by Daoud and Abd E1·Azziz (1996), Edris 

(1996) and Basawrow8 et al. (2000). 

Strict hyglenlc measures should be taken during dlrferent stages of handling, transpoIiaUon, 

storage. processing and marketing of smoked fish. The EgypUan fish Industry needs. hIghly. to 
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follow lhe requ1n:menUi 01 rlACCP system 01'" the more recent. Food safely Management 5)'!:>lem. 

ISO 22000:2005. 

, .. . 
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T8ble (I): Statistical analytical results of sensory o::amination of Smoked Herring fish (n"25). 

I SkJn condition II SkJn colou.r II Consistency II F1 .. h od." II flesh taste I 

I m." II M,,=~ II.:::. I:~ I ~ll~'; I b~~ II :~ IBI Friob!, lEI:] Smoked I M",~ II S;;~ IElI BiOtt II M_I fishy 

GCJ[<8~18DG888[J[J[J[J8D 
7~;' E E BGGGI16o/, IBBBI 84o/J8184% IBGB 

Table (2): Statistical analytical results of chemical examination of Smoked Herring fish (n=25). 



Tablc (J): Starin;!:.) MlI)ytiul ,r:sulu of Microbiological Examination OfSlhoked Herring (im (I • 25). 

!'> 

+v. Mlo . Mu. Meal! "" SE. 
1.:1 !i: 

Acccpted limit AcccptPd U Rejected % ~ 

IrT-O-"-~-:~:=:=:'-'-i'-I+==2='~"*'~=I00~~:=2='='o'=~~~1.=2='=I~O.=i::===74=·4=8,=,=I~=~~=~· PI ==I='=\O='~~i:~~2=1=~G[J[J j 
I s·,:::t~ 11 [~8 6,10' ';';,\Oi I N'~i"'J801 11 II 44 1 i 
IF~A~D,~,o~e:~;~~. I~,==lI=~2~o9r-:l! 0 [ ='~'~I~o'==lIF==7~; ~,;~,I~I~~' =i:I=~I~'~I~o'~.918080 

~~=o=I:=o=~=~=;=ea=.=t~f==2='~~f ___ ".=:~F-=o~~~f-_' __ ' ~lo'=-4f=6=;~~=~=I~=o=~==if=~:=~=~=~~=~=' ==4~~88 
Collfonns 

count 
6 24 o EJ80! 6 l '4 

'Fs=p="=.=r'='=m=i=D=g~PI ==25=~1: =='0=o=~F=X=10=.=~F='='=IO=, ~:F==2.=J'='O="=~:==N=O=I=im=,=, =j~1.:l1 0 II =~o=~11 
count I.! x Ill' identified ~Cl 
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