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Enviromental Components of Nakdong River
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Abstract

Waters, sediments and crucian carps samples collected bimonthly from Nakdong river during-
the period of August 1982 to June 1983 were analyzed for organophosphorus pesticide residues

by GLC equipped with a flame photometric detector. Among the environmental samples, IBP,

diazinon, phenthoate, parathion, malathion and fenitrothion residues were found only in waters

and crucian carps and sediments samples were devoid of the residues. In addition, seasonal

variations of the residues in waters and crucian carps were observed. Waters and crucian

carps samples collected in August, when pesticides are generally in great demand, contained

all the organophosphorus pesticide residues while no organophosphorus were detected in wa-

ters and crucian carps samples collected in February, April or December. The most abundant

residues in the two environmental samples were diazinon and IBP and residue levels of para-

thion, malathion and fenitrothion were found extremely low.
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Fig. 1. Location of sampling sites in Nakdong

river
Table 1. Details of environmental samples
collected from Nakdong river
Samples Sampling site No. of Date of li
samples ate of sampling
Waters 1,2,3,4, 48
5,6,7,8
-~ Bimonthly from
ediments 1, 2,3, 4, 48 \
5678 ! Aug. 1982 to Jun.
1983*
Fishes 1,3, 4,5, 29
6,8

Sediments

Desulfurization

& Extractio
(hexane/acetone)

Concentration =

*crucian carp samples were unable to collect at
several sites during winter

Fishes
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(waters,fishes)

L——— GLC-FFD analysis

Fig. 2. Extraction and additional desulfurization of environmental samples



(38)

T RA A

A 34 A 13 (1984)

Table 2. GLC operating parameters for organophosphorus pesticides

Detector: flame-photometric detector (FPD)
phosphorus mode, 526 nm filter

sulfur mode, 394 nm filter

Column: 8ftx0.08 in. (i.d.), U-shape glass tube

Packing material: 10% DC-200/10% OV-210 on Chromosorb W, HP(80/100)
10% DC-200/109 OV-210/5% QF-1 on Chromosorb W, HP (80/100)
59 SE-30/QF-1 on Chromosorb W, HP (80/100)

Temperature: injection port
column oven(programming)

detector block
N, flow rate: 35~40 ml/min.
Injection volume: 2.5~5 ul

Flectrometer sensitivity: 6.4X107° a.f.s.

Chart speed: % inches/min.

210°C

200°C(12 min.)
10°C/min.

215°C(16 min.)

175°C
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Fig. 3. Chromatogram of authentic organophesphorus pesticides 1. diazinon, 2. IBP. 3. fenitrothion,
4. malathion, 5. parathion, 6. phenthoate, 7. edifenphos, 8. EPN (5~10 ng each)
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Table 3. Recovery of organophosphorus pesticides from environmental samples

Samnles Recovery(%)*
Diazinon IBP Fenitrothion Malathion Phenthoate Parathion Edifenphos EPN
Waters 98 100 95 100 100 96 93 95
Sediments 96 85 90 97 97 95 97 94
Fishes 96 94 91 97 97 100 90 92

*average of duplicate

**spiking level: 0.3~0.6 ppm for organophosphorus pesticides

ql | | 1
] 1

:‘pi%zinoi:x

1l

it
) ¢
10
H 1
g = JBF
A 1
g e
o5
Y = 1 Malathion
© 5 A—t———+
SH tF Parathion
* H 1—1 Phenthoate
A 1 X 1"1 - i la.,;; -
t i '—L'+ _Eﬁ’_‘__
0 5 10 15 20 25

Retention Time (min.)

Fig. 4. A chromatogram of organophosphorus
pesticide residues in water sample
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Table 4. Residues of organophosphorus pesticides in waters

(A) August 1982

No. Sampling district

Residues (ppb or xl/L)

Diazinon Fenitrothion IBP ~ Malathion  Parathion = Phenthoate

1 Waegwan 0.16 ND* 2.2 ND ND ND
0.18 ND 2.0 ND ND ND
2 Kumho 0.97 0.16 11. 0.17 0.24 1.3

0.25 TH* 6.3 0.14 0.23 0.41
3 Hwawon 0.20 T 2.6 ND ND ND

0.17 ND 2.1 ND ND T

4 Mulgum 2.0 T 3.6 ND ND 0.18
0. 36 0.06 3.4 ND ND 0.17
5 Imhaejin 0. 36 ND 2.8 0. 08 0.17 0.20
0. 40 T 3.7 0. 06 0.22 0.18
6 Kupo 0.42 T 4.2 T 0.17 0.21
0.57 0.07 5.3 T 0.19 0.28
7 Sinpo 0.58 0.15 5.6 0.08 0.22 0. 35
0. 42 0. 06 4.4 T 0.19 0.19
8 Nogsan 0.16 T 5.8 0.08 0.08 ND
0.41 T 3.9 0. 06 0.05 ND
Range 0.16 ND 2.0 ND ND ND

—-2.0 —0.16 —~11. -0.17 —0.24 -1.3
Mean 0. 49 0.04 4.3 0.05 0.11 0.22
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(B) October 1982

Residues (ppb or ui/L)

No. Sampling district

"Diazinon  Fenitrothion IBP Majathion  Parathion  Phenthoate

1 Waegwan NDx* ND ND ND ND ND

ND ND ND ND ND ND

2 Kumho ND ND ND ND ND ND
ND ND ND ND ND

3 Hwawon T ** ND ND ND ND ND

ND ND ND ND ND ND

4 Mulgum ND ND 0.05 ND ND ND

ND ND 0.06 ND ND ND

5 Imhaejin T ND 0. 06 ND ND ND

ND ND 0. 06 ND ND ND

6 Kupo ND ND 0. 06 ND ND ND

ND ND 0.07 ND ND ND

7 Sinpo ND ND 0.06 ND ND ND

ND ND 0. 06 ND ND ND

8 Nogsan 0.06 ND 0.63 ND ND ND

0. 07 ND 0.53 ND ND ND

Range ND ND ND ND ND ND

—0.07 —0.53
Mean 0.01 ND 0.10 ND ND ND

(C) June 1983

Residues (ppb or xI/L)

No. Sampling district

Diazinon Fenitrothion IBP Malathion Parathion Phenthoate

1 Waegwan 0.18 ND* 0.09 ND ND 1.2
0.16 ND 0.08 ND ND 1.2

2 Kumho 0.08 ND 0.12 ND ND ND
0.09 ND 0.14 ND ND ND

3 Hwawon 0.09 ND 0.17 ND ND ND
0.09 ND 0.18 ND ND ND

4 Mulgum 0.09 ND 0.25 ND ND ND
0.07 ND 0.31 ND ND DN

5 Imhaejin 0.03 ND 0.08 ND ND ND
0.04 ND 0. 09 ND ND ND

6 Kupo 0. 60 ND 0.08 ND ND ND
0.67 ND 0.08 ND ND ND

7 Sinpo 0.08 ND 0.06 ND ND ND
0.08 ND 0.05 ND ND ND

8 Nogsan 0.09 ND 0.32 ND ND ND
0.08 ND 0. 30 ND ND ND

Range 0.08 ND 0. 05 ND ND ND

—0.67 —-(. 32 —~1.2
Mean 0.16 ND 0.15 ND ND 0.14

* not detected
** trace <0.03 ppb

IBP, diazinon, phenthoate, parathion, malathion % ETE o] T KBl 4 IBPs}t diazinonule] /|

fenthione] g2 2 WA stgivt. 10/ M KHA & HH=Ach 19824 1271, 19834F 28 2 474 &
ol & HigsES B3] BREC MR A#eEl BRE KERBAAE BEETEC) A BmslA g
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Table 5. Residues of organophosphorus pesticides in crucian carps (August 1982)

Residues (ppm or ug/g)

No. Sampling district Diazinon  Fenitrothion IBP Malathion  Parathion  Phenthoate
1 Waegwan 0.019 ND* 0. 007 ND ND 0. 005
0.015 T** 0. 010 ND T ND
3 Hwawon 0. 045 T 0.024 ND 0. 006 0.026
0. 044 ND 0.022 ND 0. 007 0. 022
4 Mulgum 0. 051 T 0.020 ND 0.013 0.035
0. 053 0. 006 0.031 ND 0.013 0. 038
5 Imhaejin 0. 046 T 0. 020 0. 025 0. 010 0. 024
0.026 T 0.013 ND 0. 008 0. 031
6 Kupo 0. 027 T 0.021 ND ND ND
0. 022 ND 0. 021 ND ND ND
8 Nogsan 0. 030 ND 0. 048 ND ND 0. 026
0. 030 T 0.019 ND ND 0. 008
Range 0.015 ND 0. 007 ND ND ND
—~0. 053 —0.006 —0. 048 —0.025 —0.013 ~0.038
Mean 0. 034 0. 002 0.021° 0. 002 0. 005 0.018

*not detected
**trace <{0.003 ppm
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Fig. 5. A chromatogram of organophosphorus °
pesticide residues in sediments
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