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STUDIES ON PARASITIC INFESTATION OF BLUE WHITING
(MICROMESISTIUS SP. SP.) WITH RESPECT TO THE FISH UTILIZATION
FOR CONSUMPTION

BADANIA NAD STOPNIEM ZARAZENIA BLEKITKA (MICROMESISTIUS SP. SP.)
PASOZYTAMI POD KATEM PRZYDATNOSCI RYB DO KONSUMPCJ I

Institute of Ichthyology

The invasion extent and parasites’ localisation in organs of
lluropean  blue whiting Micromesistins  poutassou  (Risso) and
southern blue whiting M. qustralis Norman were studied. A very
strong infestation of Luropean blue whiting muscles by Anisakis
larvac was found while muscles of southern” blue whiting were
heavily parasitised by a protozoan, Kudoa sp.

A consumability of parasitised fish is discussed.

INTRODUCTION

Owing (v a decrease in catches of marine fish, cod and herring in particular, as well as
to the unilateral claims to 200-mile exclusive administration zones, the attention has been
recently turned to the hitherto unexploited species concentrating in vast amounts around
the borders of continental shelf.

Both species of Atlantic blue whiting, namely European blue whiting, Micromesistius
poutassou (Risso), and southern blue whiting, M. australis Norman, can be considered in
this context.
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European blue whiting occur in the North-Last Atlantic off [celand, Facroc Islands,
Britishisles, theirdistribution range being extended southward to the Iberian Peninsula,
western Mediterranean, and Moroccan shell. The species inhabit the North Sca entering
the Skagerrak and Norwegian Sea: the fishes occur also off Spitsbergen to the Barents
Sea.

This pclagic species dwelling above the depths of 1000 2000 m past the continental
shelf (Svetovidov, 1948) forms major concentrations at depths of ca 400 m.

Southern blue whiting occur off the South America around the Patagonian shelf and
the Falkland Islands.

Comprehensive studies arc in progress now in order to determine the utilization of
thesc two species for consumption. Some results, summarised by D. Koniecka and
W. Wojciechowska in a publication issued by the Sea I'isheries Institutc, Gdynia in 1976,
indicate both vast resources and possibilitics of obtaining various products.

The blue whiting parasitic fauna is relatively poorly known; what is known amounts to
some faunistic-zoological aspects while a parasitologic assessiient of consumability of
thesc species has been described, to my konwledge. only by Reimer et al. (1971).

MATERIAL AND METHODS

The studies described deal with parasites of muscles and visceral organs, those of the
interior of gut being disregarded as irrclevant to our purpose and discarded along with gut
during preliminary processing procedures.

Various products obtained from Europcan bluc whiting of the spring 1977 catches ‘off
North Ireland, namely: whole fishes, beheaded fishes with removed throat, eviscerated
and beheaded fishes, spines, and fillets werc examined in detail, 50 specimens of each
product being taken into account.

20 southern blue whiting individuals {whole fishes) caught on the Argentine shelf in
1974 as well as 11 whole fishes and 50 fillets obtained in January 1977 off the Falklands
were examined as well.

The fishes to be examined were brought frozen to the laboratory.

RESULTS
European blue whiting Micromesistius poutassou )

The following parasites were found: cysts of Microsporidia protozoans, cestode
Diphyllobothriun sp. larvae, and larvae of nematodes: Thyvnnascaris adunca and Anisakis
simplex (Table 1).

Microsporidia occurring in the form of fine (to 3 mm long) elongated cysts were found
in muscles of all sorts of products examined. They arc more frequent in ventral than in
dorsal muscles, hence a relatively low infestation of spinces.and fillets.



Parasitisation of luropean blue whiting (Micromesistius poutassou)

Table |

Microsporidia [)1ph‘\'I/:)p/w[lu'lum [h‘: c’}gfzz(am“ Anisakis simplex
No of I'ish size o
Product - , . . i . . X X
indiv. cm/e inv. inv. inv. inv. nv. inv. nv. inv.
inc. int. inc. int. inc. int. inc. int.

| | S0 28 36/ 1077 10 -30 28% 1-22 44% I 40 985 7 679
Whole lish -

ol 30 -160 cysts larvae larvae larvae
Beheaded fish 50 22 29/ 18% 17 B 14 1005 1173
with removed
throat 60 240 Cvsty lu!‘\'nt‘ larvae
Iviscerated 50 2027/ 149 3 23 907 1 64
beheaded fish 60 140 cysts larvae
i 50 20 -26/ 4% single 627 1 25
Spines 70 170 evsts larvae
Villets 56 mean weight 4% 27 Q8% 120

35g cysts larvae
)
inv. in¢ = invasion incidence
inv. inl. = invasion intensity
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An.akis simplex larvae occurring in various organs of Furopean blue whiting

(Micromesistius poutassou)

Table 2

. Abdominal cavity
Total invasion Ventral muscles Dorsal muscles Liver (without liver)
Product
inv. mean inv. mean inv. mean inv. mean inv. mean
inc. int. inc. int. inc. int. inc. int. inc. int.
Whole fish 98% 84.8 74% 15 8% 8.5 90% 55.9 98% 22
Throat-remo-
MO 1 00% 26.96 94% 17.7 12% 3.6 . 90% 10.8
ved fish
lviscerated
beheaded 90% 14.5 90% 11 24% 29 - 74% 3.2
fish
Spines 62% 4.5 - - - - - - - B
l'illets 88% 5.6 - - - - - - -
inv. inc. = invasion incidence
int. = intensity
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Diphvllobothrium sp.* plerocercoids in the form of spherical cysts underneath the
stomach mucosa were found in 28% of the fish individuals studied.

Thynnascaris adunca larvae occurred in liver and between viscera in wholc fishes and in
body cavity of throatless fishes in which the terminal part of intestine is retained.

Anisakis simplex larvae were revealed in all the blue whiting products examined as
presented in Tables 1 and 2.

Of the parasites listed above, both Diphyliobotrium sp. and Thynnascaris adinca occur
only in the body cavity organs discarded along with the parasites in the cviscerating
operation. For the fish flesh assessment, however, the Microsporidia protozoans are
relevant as are Anisakis simplex larvae which attack muscles. ‘

The Microsporidia appear as fine whitish cysts: they are relatively frequent but not
numerous. The examined fishes did not show any pathologic changes; however, a strong
invasion which might have a detrimental effect upon the fish flesh quality is not
improbable to foresee. The Microsporidia discussed are harmless to man and no muscle
break-up is evidenced.

On the other hand, the Anisakis simplex larvac invasion presents a serious problem, the
larvae being harmful for humans exposcd to invasion by consuming fresh, raw or semi-raw
fish. Fishes containing Anisakis larvae are disqualified as a food both for hygienic and
acsthetic reasomns.

Anisakis larvae occur mainly in fish body cavity. In blue whiting as in many other
gadids, most of the larvae settles beneath the liver sheath as flat spirals well-visible cven
by niked eyc. A heavily contaminated liver can be used for oil but not for a direct
consumption. Numerous larvae inhabit also fish muscles, mairly ventral ones, where the
infestation incidence ranged within 74 -94% in fish studied with ‘a maximum invasion
intensity of 148 parasites per fish. Dorsal muscles were infested to a much lower degree:
an 8—24% invasion incidence and to 23 larvac per fish were tound. One should note a
relatively high (62%) invasion incidence in blue whiting spines checked (Table 1). This
fact can be explained as caused by a rather careless processing whereby the spines
obtained are left with parts of ventral muscles and cven fragments of liver.

A high degree of invasion in fillets (88%) resulted from summing up the numbers of
larvae occurring in dorsal and ventral parts (Table 1).

The parasitisation of Europcan bluc whiting muscles increased with the number of
Anisakis larvac occurring in fish body cavities.

The larvae occurring in muscles are poorly visible against the muscle tissue. They do
not form encysted spirals, being loosely scattered and their colour resembling that of
muscle fibres which makes them casy to overlock on fish dissection.

* Plerocercoids of Diphyllobothrium sp. described for the tirst time by Anderson (1977) were found
in Furopean blue whiting caught north of the Facroe Bank. Their morphology and localisation
arc entirely consistent with my own data.



Parasitisation of southern blue whiting (Micromesistius australis)

Table 3

Kudoa sp. Anisakis Thynnascaris Phocanema
No of Fish cysts simplex adunca decipiens
Product indiv. size’ Year of study
examined cm/g . . . . . . . .
inv. inv. inv. inv. inv. inv. inv. inv.
inc. int. inc. int. inc. int. inc. int.
3755/ single -
Whole fish 20 370_1130] 65% | nume | 75% 1-65 | 50% 1-12 | 5% 1 1974
rous
Whole fish 11 47551} 90m | 1-62 | 100% | 3-35] 36% | 1-5 - - 1977
650—1090 -
mean -
Fillets 50 weight 86% 1-29 - - - - - - 1977
126g
inv. inc. = invasion incidence

inv. int. = invasion intensity
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Southern blue whiting (Micromesistius australis)

Four parasite species were found in southern blue whiting: a protozoan, Kudoa sp.,
and larvae of three nematode species, Anisakis simplex, Thynnascaris adunca, and
Phocanema decipiens (Table 3).

An exceptionally heavy invasion of Kudoa sp. protozoans was revealed; they form
oval, cream- to milk-white cysts of variable size scattered in ventral and dorsal skeletal
muscles. Cysts’ length and thickness reached 20 mm and 5 mim, respectively (Fig. 1).

Fig. 1. Southern blute whiting (Micromesistius australis) with Kudoa sp. cysts in muscles

The largest, milk-white cysts were breaking to form dense centres of pus-like substance
around which the muscles underwent deliquescence as well. The substance filling the
cysts consisted of 5--6 um mature spores with 4 polar capsules typical of thé genus
Kudoa (Fig.2). Smaller, yellowish and harder cysts arc filled with parasite’s juvenile
stages with polar capsules incompletely developed.

65% and 90% of southern blue whiting examined in 1974 and 1977, respectively, were
parasitised by Kudoa sp., whereas fillets were infested in 86% (Table 3).
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Fig. 2. Kudoa sp. spores from southern blue whiting (Micromesistius australis). Phot. Jerzy Waluga

Anisakis simplex larvae occurred most frequently in liver, on gonads, intestine, and on
peritoneal membrane. On two occasions in a sample examined in 1974, 1 -2 larvac were
found in ventral muscles. A total parasitisation percentage of that sample was 75% while
100% of fishes were infested in 1977. A maximum number of 64 larvae per fish was
found. No Anisakis larvae were found in dorsal muscles.

Thynnascaris adunca larvae occurred solely in viscera (on intestine, between pyloric
caeca, and on peritoneal membrane).

A Phocanema decipiens larva was found on one occasion in dorsal muscles of one
individual examined in 1974. This is therefore a sporadic occurrence; however, it should
be borne in mind that the nematode in question may infest man. Moreover, a heavy
invasion brings about an inflammation of fish muscles and their loosening which is a very
unfavourable condition from a technological point of view.

DISCUSSION

The parasitologic analysis performed on the two blue whiting species showed rather
considerable diffcrences between their parasitofaunas, both in terms of numbers and
species composition of parasites (Tables 1 and 3).

Two parasitic species arc particularly relevant to fish processing: Anisakis simplex
larvae and Kudoa sp. The former occur in varying degree of intensity in both the blue
whiting species while the latter were found in southern blue whiting only.
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The Anisakis invasion incidence reached 100% in either bluc whiting species, European
blue whiting showing a much higher invasion intensity (Table 1 and 3). Muscles in all the
products examined had bcen attacked to a very high degree with up to 148 larvae per
fish, whereas southern bluc whiting dorsal muscles were completely parasite-free and
single larvae were sporadically found in ventral muscles.

I failed to find any data on the Anisakis larvac occurrence in southern blue whiting.
Szidat (1961) as referred to by Reimer et al. (1971), did not include this species into the
southern blue whiting parasitic fauna: he was, however, dealing with only 3 fish
individuals, therefore his results could not reflect a complete parasitisation picturc of this
fish species. Thus only my own material rcinains as a reference. On the other hand,
Anisakis was being found several times, by various authors, in Luropean blue whiting.
Poljanskij (1955), when studying parasites of the Barents Sca fishes. examined also
5 individuals of blue whiting containing single larvac on liver and in the bodv cavity.
Berland (1961) examined 15 Norwegian Sea blue whiting individuals (12 from off
Hordaland and 3 from off Tromso), 10 of which contained the Anisakis, larvac. No
number of larvae found was given though.

Reimer et al, (1971) worked on the amplest supply of Atlantic bluc whiting. Onc
sample consisting of 100 fish individuals was caught NW of Iceland whereas the other
(80 individuals) was obtained on a fishing ground to the West of freland. The authors
found high invasion incidences of 70% and 67.8% in fish off lccland and Ircland.
respectively. The authors discussed were finding the larvac occurring as encysted flat
spirals on liver, gonads, pyloric caeca, and on body walls. The invasion intensity is given
for Anisakis and Thynnascaris adunca combined, thus there is a lack of exact numerical
data on the invasion.

None of the authors mentioned has found Anisakis in fish muscles, which has
prompted the German workers to conclude that flesh of European blue whiting studied
can be commercially processed (Die Muskulatur von M. poutassou war frci von
Parasitenbefall und ist vom parasitologischen Standpukt gut fiir cine wirtschaftliche
Nutzung geeignet™).

Our own materials give no justification to such a conclusion. It can be that blue
whiting is parasitised to differing degress both in various fishing grounds and in different
seasons. Poorly discernible larvae are also likely to be overlooked on examination.

As seen from the evidence presented above, the preliminary treatments such as
evisceration, removal of throat, filleting do not remove all larvae from blue whiting: their
considerable number remaining creates a possible hazard for human health.

Of the products examined, spincs are the least parasitised. The hazard would still be
smaller, should the spines be cut off more carcfully so that ventral muscles are completely
removed. The same applies to the removal of remains of viscera, liver and intestine, which
can house fair numbers of larvac. A few larvac remaining in dorsal muscles would not
then jeopardise human health.

This method of spines production is commercially implemented in the USSR with
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respect to Alaska pollack (Theragra chalcogramma), a gadid species exposed to a very
heavy parasitisation. The method was described by Mamaev and Baeva (1963).

From the parasitologic standpoint, blue whiting spines could be a good starting
material for fish mince and other products. The mince obtained from whole blue whiting
would contain large numbers of parasites which is incompatible with sanitary require-
ments. In blue whiting mince examined in 1974, not only very numerous fragments but
also intact Anisakis larvae were revealed. Assuming 10 fragments per 1 larva, approxima-
tely 4.7 larvae, 1 intact one included, were found in every 100 g of meat. The value of
such mince is doubtful in spite of the fact, revealed by the preliminary studies on the
Anisakis larvae toxicity tests on white mice, that nematode toxins decompose at —25°C
and +100°C (Grabda and Felinska, 1975).

Another parasite relevant to the blue whiting value as food is Kudoa sp., found only in
southern blue whiting (Table 3). This parasite is not invasive for man, but serious changes
in fish muscles are induced duc to strong proteolytic enzymes produced which dissolve
the muscles in the centres of invasion.

Patashnik and Groninger ('1964), when studying invaded halibut, showed the
enzy matic activity (of the magnitude order of 500700 ug of tyrosine released from 1 g
of material over one hour) to occur only within the milk zone, the clean parts of muscles
showing a negligible if not non-existent proteolytic activity. Moreover, the authors
discussed found the chemical composition of invaded muscles (fluid, protein, fat, dry
matter, natrium and potassium contents) to be comparable with the standards; they
concluded that the parasitised halibut, although being of a lower quality, can nevertheless
be used for consumption.

Southern blue whiting examined during the present studies showed a very heavy
invasion (up to 90%); even assuming the Kudoa harmlessness and unaltered chemical
composition of invaded muscles, the blue whiting consumability seems doubtful due to a
detestable appearance of the muscles.

The blue whiting parasitisation is so strong that it is virtually impossible to sort out the
invaded fillets. The selection will only reject those fillets containing large milky cysts.
Moreover, Kudoa sp. occur both in ventral and dorsal muscles along the whole fillet
length so that mechanical cutting cannot be applied as opposed to European blue whiting
and Alaska pollack.

Nodzynski (1974) points to the presence of numerous nematodes on diver surface as
well as to heavily parasitised fillets. This author identifies no parasites but he was
presumably dealing with Anisakis larvac and Kudoa cysts in liver and muscles,
respectively. 30 -64% of his fillets were parasitised. In this author’s opinion, this heavy
parasitisation excludes blue whiting caught off the Falklands from human consumption,
the fish resources should be utilised for fish meal production instead.
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BADANIA NAD STOPNIEM ZARAZENIA BLEKITKA (MICROMESISTIUS SP. SP.) PASOZYTAMI
POD KATEM PRZYDATNOSCI RYB DO KONSUMPCJI

Streszezenie

Zbadano réznec asortymenty bYekitka curopejskiego — Micromesistius poutassou (Risso) oraz
btegkitka potudniowego — M. australis Norman.

W btekitku curopejskim znaleziono cysty picrwotniakow Microsporidia,larwy tasiemca Diphyllo-
hothrium sp. ilarwy nicieni A nisakis simplex i Thynnascaris adunca (Tab. 1).

W biekitku potudniowym wystepowaly cysty pierwotniakow Kudoa sp. i larwy nicieni Anisakis
simplex, Thynnascaris adunca i Phocanema decipiens (Tab. 3).

7 punktu widzcnia przydatnosci brekitkéw do spozycia najwaznicjszymi gatunkami pasozy téw sa
larwy Anisakis i Kudoa sp. Pozostate gatunki pasozytéw wystepuja w niewielkiej liczbie lub
wyfacznic w trzewiach i wraz z trzewiami sa likwidowane przy patroszeniu ryb.

Anisakis stwicrdzono w obu gatunkach btekitka przy ckstensywnoscei inwazji okoto 100%.
Natomiast intensywnoS$¢ inwazji byfa znacznic wyzsza w bfekitku curopejskim. Znajdowano tu do
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679 larw w jednej rybie, podezas gdy maksymalne zarazenic brekitka potudniowego wynosito
64 larwy. Ponadto bardzo silnic byty zaatakowane miesnic szkicletowe biekitka europejskiego
zwhaszeza w partii brzusznej (Tab. 2). Biekitek potudniowy miat migsnic wolne od larw Anisakis.
Jedynic w dwu przypadkach znaleziono po 1-2 larw w rybie w migs$niach brzusznych.

Przedyskutowano mozliwosé wykorzystania do spozycia mi¢sni b¥ekitka curopejskiego w postaci
grzbictdw, jaki zawicrajacych stosunkowo matg liczbe larw, przy przestrzeganiu warunkow rarozenia,
juko podstawowej metody zabijajacej wszystkic larwy w rybie i zabezpieczajacej cztowieka przed
zarazeniem.

Cysty Kudoa sp. stwierdzono tylko w mieéniach btgkitka potudniowego, rozsiane na catej
przestrzeni filetu, w roznych stadiach rozwojowych. Dojrzate cysty mlecznej barwy rozlewajg sie w
postaci gestej potprynnej masy, tworzac ogniska, wokét ktérych migs$nie ryby ulegaja rozpuszczeniu.

Biorge pod uwage wyglad mi¢sni zarazonych przez Kudoa budzacy odraze (Rys. 1), a takze zmiang
struktury migsni w micjscach zarazonych, wykorzystanic btekitka do spozycia jest dyskusyjne, mimo
7¢ cztowick tym pasozytem nic zaraza sig, a skfad chemiczny miesni zarazonych nie odbiega od
normy {Patashnik i Groninger, 1964).

.. 'paGaa

ICCNELOBAHUE CTENEHN 3APAKEHVA NYTACCY (MICROMESISTIUS SP. SP. )
MAPA3NTAMI C TOYKYM 3PEHWA ANMAEBOA NMPUTOAHOCTV PHB

Peswome

buan uccnenoBaHH ACCOpPTUMEHTH eBpOHeﬁCHOPO nyraccy - Micromesistius
poutassou ( Risso) - W WKHOTO myraccy - M. australis Norman.

J eBpomeiicKOro nmyraccy OWiy OGHADYKEHW LMCTH NpOCTelilmx - Microspori-
dia, JHYMHKW [EecTOZ - Diphyllobothrium sp. U JWUYMHKY HEMATOJ Anisakis

simplex ¥ Thynnascaris adunca (ra6n. 1).
J 1KHOTO NyTaccy BCTPEYANMCH LUCTH NpocTeituumx - Kudoa sp. W JTUYUHKK
HeMaToZ Anisalris simplex, Thynnascaris adunca 1 Phocanema decipiens

(ra6n. 3).

C TOuKKM 3peHUs MUIEBO} MPUTOZHOCTM MyTacCy HauOONEe OMACHHMU BUIAMM fB-
NANTCH JAMYMHKU Anisakis U Kudoa sp. OCTanbHHe BUZN Napa3uTOB BCTPEYaWTCHA
TOJNBKO B HEOONBWOM KONMUECTBE WUJAM XK€ TOJLBKO BO BHYTPEHHOCTAX, BMECTE C KO-
TODWMK OHYM YZANAKWTCA NPU MNOTPOWEHUM DHOH.

Anisakis OHJM OCHApyXEeHH y OCOMX BUIOB NYTacCy NpU 3KCTEHCHBHOCTYU MH-
Basum 0KONO 100%. WHTEHCUMBHOCTE ke MHBA3WM OHJa 3HAUNTENBHO GOJEe BHCOKOI
y €BpONEe’cCKOTO myTaccy, Yy KOTOPOTO HAaXOAWAM LO 679 NIMUMHOK B OLHO TONEBKO
pule. MaxcuManbHOE 3apaxeHue WXHOT'O NMyTacCy COCTaBAANO 64 AUUMHKM. CHUABHO
33paxEHHHMMN OHIY CKENEeTHHE MHUWIN eBpONefcxKOr'o myTaccy, OCOCEHHO B GpIOWHOR
yacty (Tabi., 2). Y OKHOTO NYTACCY MHUIH He OHJIM 3apameHn Anisekis. TONBKO
B LBYyX CAyyYafx OHJO OGHAPYXEHO MO 1-Z JAUYMHKN B OPIOWHHX MHULIAX DHOH.

PaccMoTpeHa BO3MOXHOCTDH INUWEBOTO UCNOJIB30BAHMA MHIL €BPONEHCKOIOo nyrac-
Cy B BUAE uCIOMHKM", COZEpXaleil CpaBHUTEABHO HEGONBLOE KONUYECTBO NMUMHOK.
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[Ipy aToM mpexnojaraerTcsd COOANIZEHME COOTBEZCTBEOWWX YCJAOBMA 3aMOpakuBaHusd
KaK OCHOBHOT'O M&8TO0ZAa OCpPaGOTKMl, Npy KOTOPOM YHMUTOXAKWTCH BCE JUUNHKN
B pHle U NOTpeCUTeNn He yIpOxaeT ONaCHOCTEL 3apAXEHUA.

lucTH Kudoa sp. OCHADYXEHH TOJABKO B MHUIAX KXHOTO NyTaccy; OHMU pacced-
HH 110 BCejl NMOBepXHOCTM (uUIEHHOM yacTu B Pa3HHX CTaZuAX pa3BuTua. Cospenuue
UUCTH KMET MOJNOUHH{l UBET W PA3AMBANTCA B BWAE TyCTOll MOMYRUAKON MACCH,
CO3ZaBafd O4ar#u, BOKPYT' KOTOPHX MHWUN DHOH MOABEPTamnTCA pacnazy.

YuuTHBaA, YTO MHIIHN, 3apaxEHHHEe Kudoa sp., MMENT BEChMa HeNpWBIEKa-
TEABHHA BUZ M 4YTO CTPYKTYypa MX B 33paxEHHWX MECTaX HapylieHa, BO3MOXHOCTD
UCNONB30BAHUA NMYyTAcCy B NUWNY SBAAETCA ZOBOJBHO COMHUTENBHOM HECMOTDA  Ha
TO, 4TO UYEJOBEK HE NOJLBEPHXEH 3apakEHM0 STUM AapasUTOM, a XUMUUECKUA CcOC-
TaB 3apaxEHHHX MHWI, HE OTKJIOHAETCHA OT HOPMW (Patashnik u Groninger, 1964),
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