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Determination of Bioconcentration Factor on Carbamates

Kyung-Jin Min
Department of Public Health, College of Natural Science, Ketmyung Unviersity

ABSTRACT

It was reported that BCF’'s (Bioconcentration Factor) on Carbaryl and BPMC in concentration
of 1, 2, 5 and 10 ppm, previously. Carassius auratus(goldfish) was chosen as test organism. Carbamat-
es in fish and in test water were extracted with n-hexane and acetonitrile. GC-ECD was used
to detecting and quantitating of Carbamates.

Also, partition coefficients were determined with Stir flask method. To evaluate environmental
toxicological profiles of tested compounds, experimental concentration were 0.05, 0.1 and 0.5 ppm
in contrast to previous report. It was considered that higher BCFs of BPMC due to its higher
partition coefficient compared to Carbaryl.

The obtained results were as follows :

1.

It was possible to determine short term BCF of Carbaryl and BPMC through relatively simple
procedure in environmental concentrations.

. BCF; of Carbaryl in concentration of 0.05, 0.1 and 0.5 ppm were 4.666= 0.002, 3.622+ 0.004,

1.200+ 0.002 and BCF; were 3.897+ 0.005, 4.219+ 0.017 and 1.186+ 0.054, respectively. In the
case of BPMC in same condition, BCF; were 4.077+ 0.014, 4.900% 0.005, 4.750+ 0.009 and
BCF; were 34652 0.010, 4612+ 0.011 and 4.075% 0.012, respectively.

. Carbaryl concentration in fish extract was increased as increasing test concentration, but BCF

were decreased as prolonging test period, especially dropped at 0.5 ppm.

. In the case of BPMC, BCF were decreased as increasing test concentration, but the concentra-

tion in fish extract of 3-day test group was slightly higher than that of 5-day test group.

. Higher BPMC concentration in fish extract was due to its higher partition coefficient to com-

pared with Carbaryl.

. Determined logP of Carbaryl and BPMC were 2.200 and 3.180. But the calculated BCF using

suggested equation was so different that predict BCF. It is suggested that BCF’s of Carbamates
have to be determined by experiment.

Keywords : Bioconcentration factor, carbamate, Carassius auratus, n-hexane, acetonitrile.
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Table 1. Condition of experimental water used for

BCF test
Parameter Range
Water temperature (C) 25+ 1
pH 6.0~ 7.0
Total hardness (mg/l) 50.0~60.0
DO (mg/l) 6.0~ 7.0
Chloride (mg/l) 18.0~20.0

m/Z 23] AHF F 4 NaSO4 column(W7 20
mm, s£°] 50 mm)& FHAA Eaisdct oA col-
umng n-hexane 2 10 miE oWl F o]7L 35
Coll4} of 05 M)A FFA)7) F ujrja} HFAe
ArN22 FAAH FEH2AE ethyl acetate
0.2mlol 3¢ TFA F=A3A A Hgdst roew
Hezw GCE &Asqict

@) A¥pe & Y A

FeAYE 83 A¥T 100m/E n-hexane :
ethyl ether(4:1) 50m/Z 23] 233 FZ 2
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XA &8 F n-hexane oF 10miz Aol
F- o] 7& 3BT oA °F 05 misA B&A7 ¥ 0}
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o) 2miElA sk AR Agedg 2miy
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Table 2. GC conditions of determination of BCF and Pow*

Item BCF Pow
Instrument Shimadzu GC-14A Shimadzu GC-14A
Column Gaschrome Q (60~ 80 mesh) 1.0% Silicon OV-17 | Gaschrome Q (60~ 80 mesh) 1.0% Silicon OV-17
Column size Length 2 m Length 2m
Diameter 1/8 inch Diameter 1/8 inch
SUS column SUS column

Temperature Column temp. 180T
Injection temp. 220C

Detector temp. 250C

Carrier gas Nz 60 mimin
Injection volume 1w

Type of detector ®Ni-ECD
Range 10!

Current 05nA
Record CR-6A

Calibration program |CR-6A BASIC (Applied program)

Column temp. 180T
Injection temp. 220C
Detector temp. 250C
Nz 60 m/min

2pl

FID

10!

CR-6A
CR-6A BASIC (Applied program)

*Pow denotes experimentally determined partition coefficient in octanol-water system.
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Fig. 1. GC chromatogram of carbamates.
(A) Carbaryl standard solution.
(B) BPMC standard solution.
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Fig. 2. GC chromatogram of carbamates.
(A) Fish extract tested with Carbaryl.
(B) Fish extract tested with BPMC.
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Table 3. Concentration of carbaryl in fish, test water, control water and calculated BCF; (meant S.E.)
Groups spiked Fish Test water Control water BCF;
conc. (ppm) (ng/g) (ug/mi) (ug/mi)
0.05 0.215+ 0.073 0.046+ 0.001 0.050+ 0.001 4.6661: 0.002
0.10 0234+ 0.154 0.066+ 0.002 0.080+ 0.002 3.622+ 0.004
0.50 0.263% 0.013 0.219% 0.005 0.408+ 0.001 1.200% 0.002

*No chemicals were found in control fish group.
**Each value represents meant S.E. of 3 experiments.

Table 4. Concentration of carbaryl in fish, test water, control water and calculated BCF;

(meant S.E.)

Groups spiked Fish Test water Control water BCF.
conc. (ppm) (ug/g) (pg/mi) (ng/ml) o
0.05 0.145% 0.025 0.037+ 0.001 0.038+ 0.004 3.897 0.005
0.10 0.197+ 0.013 0.047+ 0.005 0.053% 0.002 4.219+ 0.017
0.50 0.255+ 0.028 0.215+ 0.004 0.362+ 0.010 1.186 0.054

*No chemicals were found in control fish group.
**Each value represents meant S.E. of 3 experiments.
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Fig. 3. Accumulation tendency of carbaryl in fish tis-
sue by tested concentration and period.
*Each value represents mean* S.E of 3 expe-
riments.
**Data for carbaryl in concentration of 1, 2,
5 and 10 ppm were cited from ref. 23.
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Table 5. Concentration of BPMC in fish, test water, control water and calculated BCF;

Kyung-Jin Min

(meant S.E.)

Groups spiked Fish Test water Control water BCF
conc. (ppm) (ug/g) (ug/ml) (ug/ml) °
0.05 0.281+ 0.077 0.069+ 0.011 0.079+ 0.005 4.077+ 0.014
0.10 0.381+ 0.086 0.078+ 0.016 0.094+ 0.012 4.900+ 0.005
0.50 1.368+ 0.249 0.288+ 0.011 0.485+ 0.004 4.750+ 0.009

*No chemicals were found in control fish group.
**Each value represents meant S.E. of 3 experiments.

Table 6. Concentration of BPMC in fish, test water, control water and calculated BCFs

(meant SE)

Groups spiked Fish Test water Control water BCF
conc. (ppm) (ug/g) (ug/mi) (ng/mi) ’
0.05 0.115+ 0.016 0.033+ 0.007 0.066+ 0.008 3.465+ 0.010
0.10 0.305+ 0.042 0.078+ 0.007 0.073+ 0.005 4612+ 0.011
0.50 1.066+ 0.021 0.262+ 0.038 0.333+ 0.012 4.075+ 0.012
*No chemicals were found in control fish group.
**Each value represents mean* SE. of 3 experiments.
3 16 K
- hd
F ° J-tay ] ° ® 3-day
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p y / . . | Q 1
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Fig. 4. Accumulation tendency of BPMC in fish by
tested concentration and period.
*Each value represents meant SE. of 3 ex-
periments.
**Data for BPMC in concentration of 1, 2 and
5ppm were cited from ref. 23.
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Fig. 5. Plots on BCFs of carbaryl vs. tested conr
tration.
*Each value represents meant SE. of 3 ex-
periments.
**Data for carbaryl in concentration of 1, 2,
5 and 10 ppm were cited from ref. 23.
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Fig. 6. Plcts on BCFs of BPMC vs. tested concentra-
tion.
*Each value represents mean+S.E. of 3 expe-
riments.
**Data for BPMC in concentration of 1, 2,
and 5ppm were cited from ref. 23.

Table 7. Partition coefficients of the carbamates

Pesticides Vo/Vw* | log P** |log Pow***
BPMC 1:10 3.165 318
MW : 207.3 1:49 3.195 ’
Carbaryl 1:10 2.198 9.90
MW : 201.22 1:49 2.204 ’

*Vo/Vw Represents the volume ratio of octanol and
water, respectively.

**log P denotes determined partition coefficient in
different ratio of octanol-water system.

*»*log Pow designated partition coefficient which re-
vealed the mean value of log P**.
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