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Table 1. Water characteristics during accumulation test

Water characteristics

Treatment Temperature pH Dissolved oxygen Conductivity CaCO,
§9) (mg/L) (nm/sec) (mg/L)
Laboratory
Organism control 25 £0.2 78%03 6.6%09 400 46 61 12
High conc.
Organism blank 25 +01 82%0.2 13 392+48 62 =10
Organism treatment 25 0.1 77204 +1.0 390+ 41 64 +13
Low conc.
Organism blank 25 £02 81+0.3 9x1.2 37623 56 +8
Organism treatment 25 £0.2 *0.3 69+17 380%25 59 *9
Outdoor
Organism control 24 £16 7.7%£03 5414 384126 53 +15
High conc.
Organism blank 24 £19 8.0%03 6.5+0.8 366+ 22 56 +8
Organism treatment 24 £20 76%03 53114 376+ 26 51 9
Low conc.
Organism blank 24 +21 8.1£03 6.8£1.0 347113 51 +4
Organism treatment 24 £16 75%02 5614 352+16 52 6

£ - BEMERAEBE PEETRIEK 8
EllES

Table 2. Recoveries of chlorpyrifos in water
during accumulation test

Spike conc.  Recovery Detection limit
(ng/L) (%) (ng/L)
6.25 93+7.0"  0.057+0.013"
25 93+3.6 0.045%0.09
100 91£5.0 0.049£0.012

D mean of thirty-six replicates * standard
deviations.

TKE e i (R B s R AE RO A ) 22 1 ARME
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multiple range test ) 77 > FERBEER 0 EE
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FEpR BB AH A BRAE SREF (192 /NIF )G 18%
AINENFEETIREEEKP » EIREEE
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EHFREET SRR 48 /R -
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Table 3. Chlorpyrifos residue in water during accumulation test

Chlorpyrifos residue in water (ug/L)

Exposure time Laboratory treatment

Outdoor treatment

(hr) High conc. Low conc. High conc. Low conc.
Organism blank
3 96%1.3 ¢" 0.88+0.5 b 8.6+1.7d 0.64+0.02 b
24 89%1.5 bc 08003 b 73+0.5d 0.60£0.08 b
48 7423 be 0.56%0.04 ab 42+12¢ - 0.48+0.04 b
72 56%3.0 ab 0.20£0.04 a 3.0£0.2 be 0.52+0.12 b
96 34+12 a 0.28+0.04 a 1.8£0.8 ab 0.44£0.08 b
120 24102 a 020202 a 0.88+0.4 a 02402 a
144 32+03 a - 0.72+0.3 a -
168 22+0.7 a - 0.48%0.2 a -
192 1.8%£0.7 a - 0.52+0.3 a -
Organism treatment
3 52+1.3 0.360.04 5.0+0.76 0.52+0.08
24 -2 - - -
48 - — — -
72 - - - -
96 - - — -
120 - - — -
144 - — - -
168 - - - -
192 - - - -

" Means with the same letter are not significantly different (p > 0.05) in same column.

? Not detected. Detection limit is 0.045 pg/L.
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52%  RENAREERE  (KREREE
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Table 4. Weight of fish in accumulation test

FA4ER FE3IH 1999

Treatment Whole fish (g) Fillet (g) Whole fish / fillet (% )
Laboratory
High conc. 132+0.7" 58+0.6 438
Low conc. 12.1%£13 5.1+0.7 424
Outdoor
High conc. 11.8£1.0 4907 414
Low conc. 11.0+0.7 48+0.3 436

) Mean of three replicates * standard deviations.

£H - BREMEHARAEHETAEAREA
EN[ENES

Table 5. Recoveries of chlorpyrifos in fish
during accumulation test

Spike conc.  Recovery  Detection limit
(ng/g) (%) (ng/g)
62.5 93+6.0" 5.7+1.41)
250 80+5.8 6.1+x1.4
1000 80+£5.1 6.0+1.7

D mean of thirty-six replicates * standard
deviations.

AR ALB i Al SEEHERA
ZHEANERAERTOLE 41-44% ZM
(FM) ErAEA/NEEEER - BX
TR Y &0 TR A8 N
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ERERIEAS 244-389 - HEEREEHER 90-
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Table 6. Accumulation of chlorpyrifos in Cyprinus carpio.

Chlorpyrifos residue in fish (1 g/g)

Exposure

time (hr) Laboratory treatment Outdoor treatment
High conc. Low conc. High conc. Low conc.
3 1.2740.50" c¢d®  0.14+0.10 b 0.45+0.04 bc 0.05+0.02 bed

24 1.65+042 d 0.1120.05 b 0.81+0.05 d 0.08+0.02 d
48 1452025 «cd 0.08£0.02 ab 0.60£0.15 ¢ 0.07+£0.01 cd
72 1.04+0.53 abcd 0.04%0.01 a 0.58£0.10 ¢ 0.06+£0.02 cd
96 1.15+0.19 bed 0.04£0.01 a 0.30%0.05 ab 0.06£0.02 cd
120 0.91+0.04 abc 0.02+0.01 a 0.29+0.18 ab 0.0420.01 be
144 0.81£0.19 abc 0.01+0.00 a 0.22+0.12 a 0.02+0.02 ab
168 0.471£0.11 a 0.01£0.01 a 0.15+0.14 a 0.03+£0.01 ab

192 0.57+0.37 ab 0.01£0.01 a 0.14+0.17 a 0.01+0.01 a

" Mean of three replicates * standard deviations. Detection limit is 6 ng/g.
 Means with the same letter are not significantly different (p > 0.05) in same column.

W water [] fish

100%

80%

60%

40%

20%

0%

Percentage of total residue of chlorpyrnifos

high conc./ laboratory  low conc./ laboratory  high conc./ outdoor  low conc./ outdoor

Treatment
Bl — ~ £ VIR LS 3 /R 1S 2 PR ARR B B ek B F A i

Fig. 1. Distribution of detectable chlorpyrifos residues between water and fish in organism
treatment at 3 hours.
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Tt - FEREZ BT R BG4 YiRAE(RE (BCF)
Table 7. Bioconcentration factor (BCF) of chlorpyrifos in Cyprinus carpio with different

treatments.
Exposure time Laboratory treatment Outdoor treatmernt
(hr) High conc. Low conc. High conc. Low conc.
3 244 389 90 96
192 > 244 >389 >90 >96
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- ABSTRACT

Sun, F.*, Lin F. Y., Wong, S. S., and Li, G. C. 1999. Accumulation of chlorpyrifos
by the Cyprinus carpio in different aquaria. Plant Prot. Bull. 41: 155-164 (Residue
Control Department, Taiwan Agricultural Chemicals and Toxic Substances Research
Institute, Wufeng, Taichung, Taiwan, R.0.C.)

By using chlorpyrifos as a testing chemical to investigate the accumulation of this
low-persistence organophosphorus insecticides to common carp (cyprinus carpio) by
monitoring their residue in both fish’s body and water in vary environments. The test
were proceed both in laboratory and outdoor aquaria and test period was 192 hours.
Acute toxicity values (LCs) of chlorpyrifos 40.8% EC to common carp in 96 hours was
0.1 mg/L. Exposing common carp in chlorpyrifos LCs, value between 1/10 and 1/100
amounts. The test shows the residue will be decreasing by its treatment time and 1t
will be decreasing faster in outdoor environment than laboratory environment. If fish
is there the residue in the water will below its' detection limits during twenty-four hours.
When the test begins during twenty four hours the chloryprifos accumulation in the fish
body will be up to its' top amounts after three hours by estimate the chloryprifos
bioconcentration factor in fish's body laboratory treatment is 244-389, and outdoor
treatment is 90-96. The test shows chloryprifos will be accelerated accumulation in
the fish's body and after this test there is still existing chlorpyrifos residue in fish's body
on both laboratory environments and outdoor environments treatment.

(Key words: chlorpyrifos, residue, fish, bioconcentration factor)
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