NAA helps in assessing the safety of seafood

In recent decades, the interest of scientists has
been focused on the ability of molluscs, including
mussels, to accumulate micro- and macroelements
from water in coastal areas of the world ocean.
Using nuclear physics methods, it is possible to de-
termine the concentration of elements in the shells
and soft tissues of molluscs (Fig. 1). There are many
biomonitoring research projects aimed at develop-
ing recommendations for the cultivation of mol-
luscs and setting limits on the levels of pollutants
that can affect human health when using mussel
meat as food.

Fig. 1
Mussels Mytilus
galloprovincialis.

Puc. 1

Mwugun Mytilus
galloprovincialis.

HAA noMmoraeT oueHuUTb

In this context, a study was carried out to as-
sess, using neutron activation analysis, the levels of
26 macro- and microelements in the soft tissues of
mussels along the entire coast of South Africa, both
in clean zones with natural and farm-raised mol-
luscs, in the mouths of large rivers, carrying a lot of
suspended materials, and in large ports. It was
found that native mussels (Choromytilus meridion-
alis) on the west coast usually have higher levels of
manganese and selenium, while cosmopolitan
species (Mytilus galloprovincialis) contain higher
concentrations of zinc and selenium.

6e30MacHOCTb MOPENPOAYKTOB

B nocnepHve gecatuneTna MHTEpPeC yUeHbIxX
6blN NPUKOBAH K CMOCOOHOCTU MOJIIIOCKOB, B TOM
yncne MUAUN, HakanamBaTb MUKPO- U MaKpo3e-
MEHTbI 13 BOZbl B MPUOPEXKHbIX paioHax MUPOBOTO
okeaHa. C nomoLbto aAaepHO-GU3NYECKUX METOLOB
BO3MOHO onpefennTb KOHLEHTPaL MM 31IEMEHTOB
B PaKOBMHAX M MATKMX TKaHAX MOJUTIOCKOB (puc. 1).
CyLecTByeT MHOTO MCC/Ief0BaTeNIbCKMX NPOEKTOB
OGUOMOHUTOPUHTA, HaMpPaB/IEHHbIX HA BbIPAabOTKY
peKoMeHZaUMN MO BblpaLMBaAHUIO MOJIIIOCKOB U
YCTaHOBJIEHME OrPAHNYEHUI MO YPOBHAM 3arpss-
HSAIOLWMX BeLeCTB, CNOCOOHbIX MOBAUATL Ha 340-
poBbe yenioBeKa Npu NCNONb30BaHMM B MKULLY MACA
MUAWNA.

B sTom Kntoue 6bina npoBegeHa paboTa Mo
OL|EHKE C MOMOLLbIO HENTPOHHOIO aKTMBALMOHHOMO
aHanusa (HAA) ypoBHen 26 Makpo- U MUKpO3se-
MEHTOB B MAMKMX TKAHAX MUAMIA BAOSIb BCEro nobe-
pexbsa tOxHOM AbpuKM, Kak B UMCTbIX 30HaX C
MOJTIOCKaMU NPUPOAHONO NPOUCXOXKAEHUS, TaK U
B BblpalLBaeMblX Ha ¢pepmax, B YCTbAX KPYMHbIX
peK, BbIHOCSLLMX MHOIO B3BELLEHHOro MaTepurana 1
B KPYMHbIX MopTax. bblno ycTaHOBNEHO, UTO B MeCT-
HbIx Muausax (Choromytilus meridionalis) Ha 3anaga-
HOM nobepexbe OObIYHO Bbile coAep) aHue
MapraHLa 1 ceneHa, Toraa Kak B Buae-Kocmononute
(Mytilus galloprovincialis) — copep<aHue unHKa
N ceneHa.
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For elements such as sodium, aluminum, chlo-
rine, chromium, manganese, iron, cobalt, nickel,
zing, arsenic, selenium, strontium, antimony, brom-
ine, iodine and uranium, there are established WHO
standards calculated for their consumption with
food on average for person per day, exceeding
which may cause irreversible human health impair-
ment. According to the estimated concentrations in
the meat of local mussels along the entire coast of
South Africa, with the consumption of 300 grams of
mussels per week per person, it is possible to ex-
ceed these standards for aluminum, arsenic and io-
dine. Thus, as a result of the constant consumption
of mussels for food, the health of population living
in the densely populated port city of Durban in the

east of South Africa, as well as in the port of Cape
Town (West Coast of South Africa) is under threat. It
was determined that other potentially hazardous el-
ements are chromium, arsenic, cobalt and zinc, the
content of which exceeds the maximum permissi-
ble concentration (MPC) and has high values of the
target hazard quotient (THQ) (Fig. 2). High concen-
trations of these elements in food can lead to irre-
versible effects associated with cancer (arsenic) and
cardiovascular (chromium) diseases, hyperthyroid-
ism (iodine), polycythemia (cobalt), hydronephrosis
(@luminum). Thus, if a person consumes more than
10 mussels a day in the studied region for a consid-
erable time, this may entail serious health hazards.

Fig. 2. Risk quotients for the best, median and worst-case scenarios for Al, Cr, Fe and As when consuming
mussel tissues (wet weight basis) based on the provisional tolerable weekly intake (PTWI). Red and blue line

correspond to 1.0 and 0.2 of RQ, respectively.
RO of Al

I-;-l..sil

T T e L L oy v -
Ry Iitatisth

RO of Cr I

llll]II

ot et Bok Bepi  Muadmes WersBbel o ey Petsssey  Por Pasran
[ Phastrin

RO of Fe

1;.1111

Fucr ok v Srrediooar Wemerfiom siowt By Fleamanbeng L it
Hismait Bag [Erpe

S Bk B b andapemr aie Bt el Bep Fleliesheey Sl [P
[ ey B pshet

Puc. 2. KoadoduumeHTsl prcka (RQ) ona Havnyywero, cpefHero n Hanxyglwero cueHapves gna Al, Cr, Fe n As
npwv noTpebneHnn Msica MUANI (Ha OCHOBE CbIPOTrO Beca) Ha OCHOBE BPEMEHHOTO JOMYCTUMOrO HefleNlbHOro
notpe6neHna (PTWI). KpacHasa n cuHaa nuHum cootseTcTBy0T 1,0 11 0,2 RQ COOTBETCTBEHHO.

[nAa Takmnx snemMeHTOB Kak HaTpui, antoMUHUR,
XN0P, XPOM, MapraHel, kene3o, KobasnbT, HUKeNb,
LMHK, MbIWbAK, CeNneH, CTPOHUWIA, Cypbma, 6pom,
MNOA 1 ypaH CYLEeCTBYIOT YCTaHOBMIEHHblE HOPMa-
TmBbl BO3, paccuntaHHble No NOTPebIeHNIO UX BMe-
CTe C eO B CPeAHEeM Ha YenoBeKa B CyTKMW, Npu
MPeBbILEHUN KOTOPbIX BO3MOXXHO HeobpaTnmoe
YXYALLeHne 300poBbA Yenoseka. 1o oueHeHHbIM
KOHLEeHTpauuam B MACe MeCTHbIX MUAWA BAONb
Bcero nobepexbs KOxHom AGpurKm, Npy ypoBHe Mno-
TpebneHus B 300 rpaMm MUANN B HEAENIO HA Yeslo-
BeKa, BO3MOXHO MNpeBbllleHne Takux HOpMaTBOB
Mo alOMUHWIO, MbILLIbAKY 1 1oAy. Takum ob6pa3om, B
pe3ynbraTe NOCTOAHHOrO ynoTpebneHna Muani B
nuLLy, 340POBbe N0AeN, MPOXUBAKOLNX B N'YCTOHa-
ceneHHom noptoBom ropoge [yp6aH Ha BOCTOKe

IOAP, a Takxxe nopre r. KelintayH (3anagHoe nobe-
pexxbe FOAP) Haxogutca nog yrpo3on. bbino onpe-
[eneHo, 4YTo JpyrrMu NoTeHUManbHO OMacHbIMM
3rIeMeHTaMU ABAAIOTCA XPOM, KO6anbT 1 LUHK, CO-
[epKaHre KOTopbIX MpeBbIaeT npeaesibHo fony-
cTuMble KoHueHTpauuu (MAOK) n nmeet BbiCOKME
ueneBble MHAeKCbI onacHocTn (THQ) (puc. 2). Bbico-
Koe coflepKaHue AaHHbIX S1EMEHTOB B MULLE MOXET
NPUBECTM K HeoOpaTUMbIM 3dPeKTam, CBA3aHHbBIM
C OHKOJMIOMMYECKNMU (MbILLBAK) U CepAeUYHO-coCyan-
CTbIMY (XpoM) 3aboneBaHVsMA, TMNepTUpPeosy (1og),
nonuumntTemnn (Kobanot), rugpoHedposy (anomm-
HU). Takum obpasom, Npu notpebneHnn 6onee 10
MUZMI B IeHb YeJIOBEKOM B N3YYaEMOM PEMVIOHE Ha
NPOTAXEHUUN AJIUTENIBHOTO BPEMEHU, OH PUCKYET
CBOUM 30POBbEM.






