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Table 1. Water characteristics during accumulation test

Water characteristics

Treatment Temperature pH Dissolved oxygen Conductivity CaCO4
°C) (mg/L) (pm/sec) (mg/L)
Laboratory
Organism control 25 £0.2 78103 6609 400x 46 61 £12
High conc.
Organism blank 25 £0.1 8.2+0.2 65+13 392+48 62 £10
QOrganism treatment 25 £0.1 +04 65=% 390+ 41 64 +13
Low conc.
Organism blank 25 £0.2 1.2 376+23 56 =8
Organism treatment 25 0.2 77+03 17 380+25 59 +9
Outdoor
Qrganism control 24 £16 77+03 54+14 384+26 53 +15
High conc.
Organism blank 24 £19 8.0+£03 +0.8 366+ 22 56 *+8
Organism treatment 24 £20 76+03 14 37626 51 +9
Low conc.
Organism blank 24 +21 81+03 1.0 34713 51 +4
Organism treatment 24 16 75+02 1.4 352+16 52 *6

£ BRI BB PIEITALE A 1
GlEs

Table 2. Recoveries of chlorpyrifos in water

during accumulation test

Spike conc. Recovery  Detection limit
(ng/L) (%) (ne/L)
6.25 93+7.0"”  0.057+0.013"
25 93+3.6  0.045+0.09
100 9145.0  0.049+0.012

" mean of thirty-six replicates * standard

deviations.

7 P e S A A AR Y AR ZE AR

0.4-0.6 f& pH Ef7 - HEMIEZHIAAGAEL

HERYRZE -
FRETA T TR VR B R

T2 TR E AR AP AY R P EIEEER - 71 91%
7 93% W] ~ AEHE{R 7= ( standard deviations,
SD.) f£3.6-7.0% [ - £ B mii
7k AP P A SR B B RS S - B a A
5 2R R N P T A A P Y | nT s L DL
B K28Rl B #7145 (Duncan’s new
multiple range test ) 434 @ £5HEER > (£ E
MERET > TammiE COKPEnER 10
pe/L) BRI (ZkgsinsERs 1.0 pg/L)

BEHEAH o KR ST AR PSR R O ATE
FEBBALATE 72 /NP RS (RS SR
[ R HE A 2 AR AR (192 /NI AT 18%
IR AT AR (KR R
FHE 144 /PR RS & ORI ERER

TEHEEREEE T SR R AR 48 /NI

iR RS 120 /MR Kbl
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Table 3. Chlorpyrifos residue in water during accumulation test
) Chlorpyrifos residue in water (ng/L)
Exposure time Laboratory treatment Outdoor treatment
(hr) High conc. Low cone. High conc. Low conc.
Organism blank
3 9613 ¢ 088105 b 86+17 d 0.64+0.02 b
24 89x15 be 0.80£03 b 7.3x05d 0.60+0.08 b
48 74x23 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 052+012 b
96 3.4+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 0.24£02 a
144 32+03 a - 07203 a -
168 2207 a - 048+0.2 a -
192 18207 a - 052+03 a -
Organism treatment
3 52%13 0.36+0.04 5.0+0.76 0.52+0.08
24 -7 - = =
48 - — - -
72 - - - -
96 - - - —
120 - - - —
144 - - - -
168 - - - —
192 — — — _
") Means with the same letter are not significantly different (» > 0.05) in same column.
? Not detected. Detection limit is 0.045 pg/L.
Wi TR BN IR - TSRS R A RIRINENY 36-52% - fRG EailiE R

EREEE AR AT R B B R IR
52% - BEAEBEERE  ERMERRE
AHZE 144 /NRFR/KH R ETIR AT B MK
FATISRRR - EEAEY R B - BRI
& 24 /]NRs > Andi 2 A B HE R R B AR 7K Hh e
WA R B B EEREIRIR - B8 b
e BB iatR 3 /N LYIERIAE /K rha]
TRl TR & - AR R
ERRINER 50% A4 > {ERIR R

R TORRD A N SEE -SRIV N Sl 0P 2=t S
Wb R ER R R ME WK - fEHFERE N
TMEENBRESRGR - MAEA AT
5 > K R RTAA RO TR B R S A fe R -
REARBR T Kol S AR G IS B T
FEA IR R FROZK ARSI LR (
FRUFIER S ) TEKPPERTRARY R
PR EA S E A A

TEfR RS HFg AT A TR BRI E - Bl
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Table 4. Weight of fish in accumulation test

Fillet (g) Whole fish / fillet (% )

Treatment Whole fish (g)
Laboratory
High conc. 13.2+0.7" 5.8+0.6 438
Low conc. 12.1£13 51%£0.7 424
Outdoor
High conc. 11.8x£1.0 49x0.7 414
Low conc. 11.0+£0.7 4.8+0.3 436

U Mean of three replicates + standard deviations.

I FREMEEBARE T Al A
i

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£1.4

1000 80+5.1 6.0+1.7

Y mean of thirty-six replicates t standard

deviations.

B AL E W i > SEMEE
ZEAE A E R T ILTE 41-44% 24
(F+=M) - BERAE A NEEE ER - X
HETTHER | ATHS M TAAAE SR B R R i
R A Y 80% £ 93% 2 - SD.IF
5.1-6.0% L (F7) - HENMIERE
Fitath 3 /N > KA PR TR R THEHE A
g > HE|E 0.05 £ 1.27 pg/g [
P e PR B 05 R e PR ST 2 0 24 /R
BErh AT AR B AR BB
i (192 /NEF ) R3S G 0.01 £ 0.57
ne/g WMHTRAZER -

iy At Bt SR L R0 2R ) 1 S K Hp
WA P B AR AT 24 /NEFEL(RAY
AMEHIE > #a=72 24 /NP AR B RY

ZERIE A RSN - PREE BRI IATR 3 /)
B 71 177 i B A P BT P R 3 R R A 7 R £
WHI M (81— ) FEZEIRES - fems
{RIEREEREEAH - 20% DL FAORHBE RS
e fa s m » EHEEREE R IES 10% LA
THIREAEES M AERERN - 25T HE
T ECRIER TR BRI -
FE R A RE T e ETRA TE AR R
FRIER - Ealkebiiatt 3 MNF - A
e b e PR Y A i AE iR $ (BCF {8) »
HENEMAAE 244-389 - [HEEMAEE 90-
96 » EURFFITRA G U TS £ 5 #8179 > Smith
et al. (1966 ) Ty DAAAT AR P
A TERFE R AR 10 /NI T B R
Pimephales promelas i{F 12 /|NEFA REFE
FE O T Rice ef al (1997) W& 45
HY > 48 ANEFRNAFTE S Oryzias latipes FE
FETFARG R A 727-1143 {599 28
A B R e B Ay R AR A - 2ok
RS P AT PR i BT S
A AR 24 /N AR R HAE
A B E YR (R - (HR R A EhaE
ERH BB ETFATAE - 4B OECD (1981)#Y
EEE o A] HEE A iR R U R AE 3
SRR AR i B A ) =
% Rice et al (1997) HytRSHEH  O.
latipes FFEATRFY P EESERREAIFFATFA
(= 100pg/L) - 24 /NRFN ARG TR ENZ A
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Table 6. Accumulation of chlorpyrifos in Cyprinus carpio.

Chlorpyrifos residue n fish ( 12 g/g)

ETI?:EES Laboratory treatment Outdoor treatment

High conc. Low conc. High conc. Low conc.
3 1.27+0.50" cd”  0.14%0.10 b 0.45+0.04 be 0.05+0.02 bed

24 1.65£0.42 d 0.11£0.05 b 0.81+£0.05 d 0.08+0.02 d
48 1454025 cod 0.08£0.02 ab 0.60+0.15 ¢ 0.07£0.01 cd
72 1.04£0.53 abcd 0.04+001 a 0.58+0.10 ¢ 0.0610.02 cd
96 1.15£0.19 bed 0.04+0.01 a 0.30+£0.05 ab 0.06£0.02 cd
120 091+0.04 abc 0.02+0.01 a 0.29+0.18 ab 0.04£0.01 be
144 0.81+0.19 abc 0.01+0.00 a 022+0.12 a 0.02+0.02 ab
168 047+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.
2 Means with the same letter are not significantly different (p > (0.05) in same column.
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Fig. 1. Distribution of detectable chlorpyrifos residues between water and fish in organism
treatment at 3 hours.
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Table 7. Bioconcentration factor (BCF) of chlorpyrifos in Cyprinus carpio with different

treatments.

Exposure time

Laboratory treatment

Outdoor treatment

(hr) High conc. Low conc. High conc. Low conc.
3 244 389 90 96
192 > 244 >389 > 90 > 96

PH _EEE B RS AN - Pl fEER B
JBIE R RN EER - E N E R T ALE
BRI R A A (R3S - (8
PEATFOMR 2 FRA R AR Y > B T IA(E
BEHEE - ESER AR
BT kBT AR R R SR IR RAE R
s > iR el HT I R o i B BRI R
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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 it
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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