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The DR CALUX® (Dioxin Responsive-Chemical Activated LUciferase éXpression) bioassay is a type of
reporter-gene assay that can detect dioxin-like compounds by activating the aryl hydrocarbon receptor (AhR),
causing expression of the reporter gene. This study built up the DR CALUX® bioassay to determine the toxicity
equivalent (TEQ) of dioxin-like compounds (PCDDs/DFs/dl-PCBs) in aquatic organisms and the assay was
applied to determine the dioxin-like compounds in many species of fish, two species of bivalves, and one
species of shrimp. The averages of the fat content of grouper, swam eel, hard clam, oyster, and white shrimp
were less than 3.0%, and those of other samples were between 4.5% and 28.4%. The LOD and LOQ of the DR
CALUX® bioassay for fish was 0.01-0.04 pg DR CALUX-TEQ/g w.w. and 0.02-0.15 pg DR CALUX-TEQ/g w.w.,
and for bivalves and shrimp they were 0.01 pg DR CALUX-TEQ/g w.w. and 0.02-0.03 pg DR CALUX-TEQ/g
wow,, respectively. The total levels of dioxin-like compounds in fish samples ranged from 0.04 to 1.24 pg DR
CALUX-TEQ/g w.w., in bivalve samples ranged from 0.13 to 1.43 pg DR CALUX-TEQ/g w.w., and in shrimp
samples ranged from 0.05 to 0.14 pg DR CALUX-TEQ/g w.w.. These levels are all below the European Union’s
approved maximum limit (8.0 pg WHO-PCDD/F-PCB-TEQ/g w.w., with the exception of eel) for seafood.
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Take samples of sufficient weight for extraction
!
M A E B K R B AEESRLRAH G
Add appropriate amount of H,O and iso-propanol, and mix with samples
\a
AONE T/ TEGRAER (97 1 3 0 vV R E R Z R B I B FEEUR
Add n-hexane/ether mixture (97 : 3, vA) for extraction, and collect extraction
solution (repeat three times)
!
RARERGBERMEERT
Evaporate extraction solution to a constant weight by gentle application of N
gas, and determine fat content
!
B ALy B A Ao IE %/ LRER AR (97 : 3) AT #ALIA
Clean up samples (fat) by acid silica column (33% and 20% H,SOy), and add
n-hexane/ether mixture (97 : 3) for elution
i
RERER  RARAREELR 0.5 mL R
Collect eluent, and evaporate eluent by N, gas until approximately 0.5 mL
remained
N3
R RBEEUMEUEMR  ERARLEWADMSO EF
Transfer eluent to conical vials, dry eluent by N, gas, and re-dissolve in
DMSO
N3
R ERR LB T AABRE SN ABREFESERA
Complete cell-seeding and sample-exposure test, analyze
Ah-receptor-mediated luciferase activity in DR CALUX cells, and determine
the dioxin TEQ of each sample
B— DR CALUX AWt s Bz
Fig. 1. The experimental flow chart of DR CALUX® bioassay.
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Fig. 2. The control chart of the 1 pM, 3 pM 2,3,7,8-TCDD and two certified reference materials (feed and fish oil), which
was used to monitor performance of the experimental procedures. The analysis results of these two certified reference

materials are all within the mean value + 3SD.
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Table 1. The fat content and dioxin-like compounds in aquatic organisms

Species English Name (Scientific name) Number of Average of fat Dioxin and dioxin-like compounds'
sample content (%) (pg DR-CALUX TEQ /g w.w.)
potc Fish 37
fuit:: Walking catfish (Clarias fuscus) 2 6.4 (5.0~7.9) 0.23 £ 0.09 (0.17~0.29)
am Grouper (Epinephelus sp.) 2 1.8 (0.9~2.7) 0.15 £ 0.06 (0.10~0.19)
) ly=t Japanese butterfish (Psenopsis 2 8.6 (7.5~9.8) 0.37 +0.12 (0.29~0.46)
anomala)
REifA Tilapia (Oreochomis sp.) 6 4.6 (2.7~6.4) 0.22 £ 0.23 (0.06~0.63)
AHAA Milkfish (Chanos chanos) 3 7.2 (1.0~11.4) 0.23 + 0.18 (0.07~0.41)
I Pacific saury (Cololabis saira) 2 28.4 (26.8~29.9) 0.13 £ 0.02 (0.11~0.14)
EEA Cobia (Rachycentron canadum) 2 6.2 (3.6~8.9) 0.26 = 0.15 (0.16~0.36)
Ei&fa Black seabream (4canthopagrus 2 4.5 (3.4~5.5) 0.21 =0.07 (0.16~0.26)
schlegeli)
L EHA Japanese sea perch (Lateolabrax 2 1.0 (1.0~1.1) 0.08 + 0.01 (0.07~0.08)
Jjaponicas)
kg Salmon (Oncorhynchus kisutch) 4 14.4 (11.2~17.3) 0.74 £ 0.39 (0.41~1.24)
HIEERA Mackerel (Scomber japonicus) 3 16.9 (5.2~25.9) 0.30 = 0.28 (0.11~0.62)
fizfa Catfish 2 9.7 (6.2~13.3) 0.60 £ 0.17 (0.48~0.72)
iy Eel (Anguilla japonica) 3 12.2 (9.2~16.4) 0.41  0.06 (0.35~0.47)
A Swamp eel (Monopterus albus) 2 0.6 (0.6~0.6) 0.04 = 0.01 (0.04~0.05)
3=k Bivalves 10
LG Japanese hard clam (Meretrix 5 1.3 (1.1~1.5) 0.23 £ 0.14 (0.13~0.46)
lusoria)
Ean Oyster (Crassostrea gigas) 5 2.3 (2.0~2.8) 1.11 £ 0.25 (0.87~1.43)
LR Shrimp 2
=54 White shrimp (Litopenaeus 2 1.1 (1.0~1.1) 0.09 + 0.06 (0.05~0.14)
vannamei)
! Numbers represent Mean + SD with the ranges shown in parentheses.
{8 (limit of quantification, LOQ) %0.02-0.15 =} Bt

pg DR CALUX-TEQ/g ww. ; T3 H5 ~ H4E R H
BRI LODE HIZ0.01 pg DR CALUX-TEQ/g w.w.

LOQ{E 50.02-0.03 pg DR CALUX-TEQ/g w.w. * &R
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B R I 3 S R B S B e AR T

RGBT EEY RS TR SAER
=&Y BGEE RS HIRE - WK £
AR R E S T R T E RO ITRER
Z KR - DU R 5 TR AR O R A R AR
KEEFEY BB KEBVICERESE

3 3% B 0 o AT R RE S PR AR A3 T R AR YRR

AEARZEG "998ER-10.3.2-
2-P1(3) , FHERERY - AEBXERE
00w 3 /N 2 1 B AR BT o RE DL -
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