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ABSTRACT

The Bioconcentration factor(BCF) is used as an important criterion in the risk assessment of
environmental contaminants. Also it can be used as indicator of biomagnification of environmentally
hazardous chemicals through food-chain as well as a tool for ranking the bioconcentration potential

of the chemicals in the environment.

This paper reports the measured BCF value on carbofuran in Carassius auratus(goldfish), under
steady state, and examined corelation between the BCF value and the depuration rate constant.

Carassius auratus(goldfish) was chosen as test organism and test periods were 1-day, 3-day and 5-
day. Experimental concentrations were 0.05, 0.10 and 0.50 ppm. Carbofuran in fish tissue and in
test water was extracted with n-hexane and acetonitril. GC-ECD was used to detect and quantitate
carbofuran. The depuration rate of carbofuran from the whole body of goldfish is determined over

the 24-h period after treatment.
The obtained results were as follows:

1. It was possible to determine short term BCFs of carbofuran through relatively simple

procedure in environmental concentrations.

2. BCF, of carbofuran in concentration of 0.05, 0.10 and 0.50 ppm were 1.66, 1.64 0.61, BCF, were
2.08, 2.14, 0.66 and BCF; were 2.21, 2.57, (.86, respectively.

3. Carbofuran concentration in fish extract was increased as increasing test concentration and
prolonging test period, but BCF; in concentration of 0.50 ppm was greately decreased.

4. Determined depuration rate constants of carbofuran in concentration of 0.05, 0.10, 0.50 ppm

were (.076, 0.082 and 0.089, respectively.

5. It is considered that great decrease of BCF; in concentration of 0.50 ppm is due to high water

solubility and stability of carbofuran in testwater.

6. It is suggested that low BCF of carbofuran is due to its relatively high water solubility and
depuration rate, compared to BPMC, carbaryl and chlorothalonil.

Keywords : Bioconcentration factor(BCF), carbofuran, depuration rate constant.
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Table 1. Condition of experimental water used for

BCF test
Parameter Range
Water Temperature “C) 20+1
pH (mg/D) 6.8~7.2
Total Hardness (mg/D 50~60
DO (mg/D > 7.0
chloride 18.0~20.0
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Table 2. GC conditions of determination of pesticide

[tems Conditions

SHIMADZU GC-14A
Gaschrome Q(60-80 mesh)
1.0% Silicone OV-17
Length 2 m

Diameter 1/8 inch

Glass column

Column temp. 180°C
Injection temp. 240°C
Detector temp. 270°C

Instrument
Column

Column size

Temperature

Carrier gas N.,50 m{/min
Injection volume 21
Detector “Ni-ECD
Range 10!

Current 0.5 nA
Record CR-6A

Calibration program CR-6A BASIC(Applied program)
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carbofuran concentration in whole fish body(ug/g)
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Table 3. Recovery of spiked carbofuran in Carassius
auratus(goldfish) and test water

Sample % Recovery (MeantS.E.)
Carassius auratus(goldfish) 87.4+7.2
Test water 10.3+11.4

Table 4. Concentration of carbofuran in fish, test water, control water and calculated BCF,"

FEolet A4 A g4 carbofuran?! 34§
& 73 ZI= Table 37 ) EFL94]9)
carbofuran®} GC chromatogram< Fig. 1(A)%}
o] MFEAZFE ¢ 4.3%F0)H 3, F518 7]
Abefe] & 8ol & chromatogramd A& el A
43 43842 chromatogramoll4+ carbofuran

2| peak”} vhehtAl 49k}, Carbofuran®] A&ellA &

A) 1432
f( ENTE
2

ITART

B)

Fig. .1. GC-ECD Chromatogram of carbofuran.
(A) carbofuran standard solution.
(B) Fish tissue extract tested with carbofuran.

(MEAN+LSE)

Groups spiked Fish* Test Water Control Water BCF
conc.(ppm) (ug/g) (ug/md) (ug/m/) !
0.05 0.07+0.017 (.04+0.00 0.0510.00 1.66+0.03
0.10 0.15+£0.01 0.09£0.02 0.11£0.02 1.64+0.03
0.50 0.251+0.09 0.41+0.04 0.494-0.08 0.611£0.04
*No chemicals were found in control fish group.
*Each value represents mean+S.E. of 3 experiments.
"BCF, indicates 1-day bioconcentration factor.
Table 5. Concentration of carbofuran in fish, test water, control water and calculated BCF,' (MEAN+S.E.)
Groups spiked Fish* Test Water Control Water RCF
conc.{ppm) (ng/g) (pg/mi) (ng/mi) ’
0.05 0.08+0.01" 0.04+0.00 0.04£0.00 2.08+0.05
0.10 0.16+0.03 0.08£0.01 0.08+0.01 2.141+0.06
0.50 0.2510.06 0.38+0.05 0.43+0.06 0.66+0.09

*No chemicals were found in control fish group.
*Each value represents mean+S.E. of 3 experiments.
'BCF; indicates 3-day bioconcentration factor.
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19 F&E((Fig. 1(B)), A8 (test water),
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peakE 3ol ¥ 5 9l

2. Al # = 20)| o2 BCFe 48
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= Axel A¥¥e, oA, BCF AAL
Table 42} #c}. carbofuran?] F%7} 271348 &
Bol Aule Frv FvBkdeq, BCF 3 0.059)
0.10 ppmelliiE A2 #H3brt 9glem, 0.50 ppm ol
A= 238 zhaste A9E o 4= oh. Table 52

< carbofuran?] 3¥ % 59 AP FEo] A
Well 5=+ Axel A4, x4y 4, BCF,

Table 6. Concentration of carbofuran in fish, test water, control water and calculated BCF;' (MEAN=S.E.)
Groups spiked Fish* Test Water Control Water BCF
conc.(ppm) (ug/g) (ug/mb) (ug/mi) ’
0.05 0.08+0.007 0.04£0.00 0.04:0.00 2.21+0.07
0.10 0.194+0.03 0.071+0.03 0.0810.05 2.57%0.01
0.50 0.2610.11 0.31+0.08 0.36+0.09 0.86+0.09
*No chemicals were found in control fish group.
*Each value represents mean+S.E. of 3 experiments.
'BCF; indicates 5-day bioconcentration factor.
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Fig. 2. Accumulation tendency of carbofuran in
fish tissue by tested concentration period.
*Each value represents mean *+ S.E. of 3
experiments.

Testing period day

Fig. 3. Plots on BCFs of carbofuran vs. tested con-
centration.
*Each value represents mean + S.E. of 3 ex-
periments.
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Table 72 carbaryl, BPMC, chlorothalonil,
carbofuran?| 47}%] &g EH8}01 A& T ().05,
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H gk Ao},
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Table 7. Comparison of BCF in test concentration

Table 82 carbofuran®] 7t Fxoll4 A3 H)
A& A8 et Zlelnh Fig. 4+ carbofuran
o] mpdEEAE 7] $sle] 27he] Ajgel
A 1217}, 6417F, 12417}, 24A17F2] depuration rate A

Table 8. Depuration rate constants of carbofuran

carbofuran (ppm) k (h")
0.05 0.076
0.10 0.082
0.50 0.089
0.30
O ————0 :03mm
& ————8 :)1Cppm

O 0.0 ppm

Concenuution in fish(ug,/ g )

Time(h)

Fig. 4. Depuration of carbofuran from the whole
hody of goldfish.

carbaryl* BPMC* chlorothalonil® carbofuran
0.05 o BCF, 4.67 4.08 10.20 2.08
Yo pp BCF, 3.90 3.47 23.46 2.21
0.1 oo BCF, 3.62 4.90 - 2.14
PP BCF; 4.22 4.61 - 2.57
0.50 BCF, 1.20 4.75 - 0.66
-oU ppit BCF, 1.19 4.08 - 0.86

# Data of carbamates were cited from ref. 14.
“ Data of chlorothalonil were cited from ref. 15.
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