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Abstract: Lipophilic shellfish toxins are widely distributed and will be transmitted to consumers through the food chain, pos-
ing a great threat to human health. The Beibu Gulf in Guangxi Province is an important mariculture area in China, accounting
for more than half of the national output. To estimate the potential dietary exposure risk of coastal residents in that area, and to

provide a scientific basis for the establishment of toxin limit standards, we analyzed the contents of lipophilic shellfish toxins by
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liquid chromatography tandem mass spectrometry. We have used a 24-hour dietary review method to investigate the consump-
tion of marine products by coastal residents for seven consecutive days. Then we calculated the value of estimated daily intake
(ESI) of toxins in the diet by using the marine biological toxin point assessment method, and evaluated the edible safety by com-
paring with the acute reference dose (ARfD) recommended by the European Food Safety Agency. The proportion of samples
contaminated with toxins followed a descending order of gyrodimine (GYM) (83.02%), okadaic acid (OA) (51.16%), dinophy-
sis toxin (DTX-2)(40.91%) and homo-yessotoxin (Homo-YTX) (8.6%), with the peak values of 105.4, 31.39, 38.19 and 159.6
ug-kg™', respectively. The concentrations of toxins varied with different seasons and species. Among the six kinds of shellfish, the
highest contents of OA and GYM were found in oyster samples, and the peak values were found in winter and autumn samples,
respectively. The contents of DTX-2 in autumn and winter samples were significantly higher than those in spring and summer
samples. Homo-YTX was only detected in scallop and mussel samples in summer and autumn. Dietary survey shows that the ave-
rage daily shellfish consumption of coastal residents in Beibu Gulf was 45 g-d™". The ESI value in OA toxin was estimated to be
0.26 ug-(kg-d) ™" based on the shellfish consumption and body masses of local residents, less than the ARfD value [0.3 ug-(kg-d)™']
set by the European Union (EU). However, based on the shellfish consumption and body masses of local residents provided by
the EU, the ESI value [0.34 pg:(kg-d)™'] was higher than the ARfD value. The results suggest that although the detection rate of

lipophilic shellfish toxin in shellfish samples was lower than the safe limit value set by the EU, there is a risk of dietary exposure

to OA toxin for the Beibu Gulf residents.

Keywords: Lipophilic shellfish toxins; Dietary exposure risk assessment; Beibu Gulf
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Table 1 Detection parameters of nine lipophilic shellfish
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{«Egi ?Sﬁnﬁ%i Precursor Product Collision
ion/(m/z) ion/(m/z) energy/eV
BERZ i
(j)tA PR [M+H] 803.4  255,563.2  —65,-55
EREER] _
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Lipophilic shellfish ~ Detection range/ Mean/ Detection
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HISETFR

GYM 0.12~105.54 33.1 83.02

IR NEERE R

SPX1 ND ND ND
g4 R

IR 0.34~31.39 7.97 51.16

OA

DTX.A ND ND ND

Lt )

DTX-2 0.29~38.19 7.65 40.91

J5 2 W RR L

AZA] ND ND ND

LEZ A E)

AZA3 ND ND ND

Uk b DL 75 28

YTX ND ND ND

Homo-#F 52 5 I # %

Homo-YTX 3.83~159.66 47.97 8.60

TE: ND FomAki
Note: ND. Not detected.
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Mass fractions of lipophilic shellfish toxins in different shellfish samples
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Note: Different letters within the same figure indicate significant differences (P<0.05).
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Table 3 Toxic equivalent factors and ARfD of some shellfish toxins
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KA R .
TOA
Fo VT LTS
KGR B 1 03 (6, 25]
Uik TDTX-1
BEHTER2 06
TDTX-2 ’
Homo-#F 52k Nl #: 3 |
THomo-YTX
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Table 4 Acute dietary exposure to some shellfish toxins of residents in Beibu Gulf in Guangxi Province

il e s g - H AL
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O 38.19

205 :

YRS A DL RE 2R
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Table 5 Chronic dietary exposure to some shellfish toxins of residents in Beibu Gulf in Guangxi Province
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Homo-#F 3 b D1 #E 3
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