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ABSTRACT. For determination of separated pesticides by using GC and HPLC., liuid-liquid extrac-
tion{LLE) and solid phase extraction(SPE) have been cartied out to separute and concentrate the organ-
ophophorous pesticides such as Diazinon. Fenitrothion. Phosmet, Phosalon and EPN in environmental water
samples. In determination of pesticides by HPLC/UV, SPE has resulted in higher recovery and more precision
than LLE, while in determination of pesticides by GC/FPD, vice versa. HPLC/UV after the pretreatment pro-
cess of sample by solid phase extraction ( SPE-HPLC/UV) has suggested the possibility of determination of
pesticides ppb level. In comparison of detection limit, both SPE-HPLC/UY and LLE-GC/FPD are reasonably
suitable for analysis of residue pesticides. In the respect of the rapidity and the solvent required. SPE-HPLC/
UV method has proven to be superier to LLE-GC/FPD.
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Table 1. The IUPAC names of organophosphorous pesticides

5« et

Ao Mz Wye g RolR2RLLER BHY
FEUSPEYE 74 Agsied ANge s YR
'7‘_@0“*1 7—!;‘1/\4;}( zHE;:}/\'lTO. u]'—;q_}_o_i&] C_JT}_O_

ok B Hole] 717 ® 28 2elstnz} gl
F710H FUEL Tuble 19M Be

!'-I f o

2 1&
ABE ARESE
uho} 7hch,

4 8

Alg 8 2171
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HPLCAUV: Column2 p-Bondapak Cix 3.9X300

Common name IUPAC name mol wt mp
Diazinon Thiophusphoric acid 2-isopropyl-4-methyl-6-pyrimidyl diethyl ester 304 4 -
Fenitrothion  0.0-dimethy] O-4-nitro-m-tolyl phosphorothioute 277.2 34

Phosmel
Phosalone
benzoxazolinone

EPN O-ethy! O-p-nitrophenyl phenylphosphonothioate

Phosphorodithioic acid O,0-dimethyl ester S-ester with N-{imercaptomethyl) phthalimide  317.3 71.9
Phosphorodithioic acid O.0-dimethyl ester S-ester with 6-chloro-3-{mercaptomethyl)-2- 3678 47.5

3233 36.0
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Fig. 1. Solide phase extraction apparatus,
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Fig. 2. Calibratton curves for HPLC/UY,
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Fig. 3. HPLC chromatogram ol pesticides atter solide phuse
Extraction: |: phosmet (2.5 ptg/L). 2: tenitrothion (10 ug/L), 3:
diuzinon {20 ug/L). 4: phosalon (10 ug/Ly, S: EPN (10 pg/L).
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Fig. 4. HPLC chromatogram ol pesticides after liquid-liquid
Extraction: I: phosmet (2.5 pg/L). 2: fenitrothion (10 pg/L). 3:
diuzinon {20 ug/L), 4: phosalon (10 pg/L). 5: EPN (10 pg/L ).

‘}'6)3} % RSD(0.3~8.8)7F “+=3}5ict.

53|, Phosmet® WEE Al7to] fE 7HEt 7
5]"21_0—‘4 HItHZ Diazinond: €} Zd 8ol v]af 3|83}
Bt ga Ytk 2 olfe BE Buske 3%
o] 252 Diuzinon®] 7R E 3 BFe2 A ZbE|G
Aol thet W3] &2 EPAE ] A2 A(70~130%)
& A7 9l

SHEELLE,. 55 B2 IYol&E T4
71 M8F zZhzhg LLE-HPLC/UVEAM =438kd Fig.
42} Table 3& DTt Fig. 40 239 2 ppb of
AMe E44EEe] Tolzast Falx] efAlgh, Zofe
Qlgh Fjo]| =27t W& ZA| vhElLlr] wiiEel] | ppb ol

ghe| BaollM s Ele] oAU,

X Tuble 32] ATHE EW 2 ppb ©)
Fenitrothion 2 Phosalon 52| E4¢dMe sl+&34
HF o] vlwH —‘?—‘LOP"?\C’L} | ppb °l&tll e &
A2 7} f4A] gty 48] Diwzinondt Phosmet€]
Lol Hutyog il go] W olfe FESHR
Aeg mdlEaeto|mo ofdt Yoz Azt

SPE-HPLC/UV2t LLE-HPLC/UVS| B|L. 3]

4] EPN.

Tuble 2. Analytical results of pesticides by HPLC/UV after SPE treutment

Recovery (% RSD)

Compound

0.4 pg/l 1.0 pg/l 20 pgl 10pg/L 1.0 pg/L
Diazinon 8H12.9) 89(10.6) 96(7.3} 95(5.8) 99%4.8)
EPN BRL15.3) 1030 8.9 136t6.6) 109(7.8) 105(4.7)
Fenitrothion 91(10.6 1O 9.9 t03(6.3) 104(5.8) 106(0.3)
Phosalon 80013.3) 921 3.3 99(8.38) 108(8.4) 107(5.7)
Phosmet 921210 94 9.2) 9716.6) 98610 1(H(2.6)
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Tuble 3. Analyticat tesults of pesticides by HPLCAUY  after
LLE treatment

Recovery (% RSD)

Compound

LOpg/l. 20pg/L 40ug/L  100pg/L
Diazinon - RBOISRY  RI(ILS) 91(K.5)
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Fenitrothion  TTOCI3.1) 1O6(12.1  HOBC 1.1 97(3.5)
Phosalon 971 8.9y 103 40 00107y 102(3.3)
Phosimet 94 1.7y Y7t 260 9l 1 91(1.9)
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Fiz. 5. Calibration curve tor GC/FPD.
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32 785

-

10673
[ 11.820
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20.227
22 780
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Fig. 6.GC Chromatogram of pesticides after solide phase
Extraction; 1: diazinon (5 pg/L), 2: fenitrothion (10 pg/L), 3:
phosmet (20 ug/L), 4: EPN (10 ng/L). 5. phosalon (10 jg/L).
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smetl M= 35g3 % RSD7F Aoz gt
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ol 847} ¢lok

SUEFLLEY. 532 ok dHv[EE E84

Tuble 4. Analytical Results of Pesticides by GC/FPD afier SPE treatment

Recovery (%RSD)

Compound

04 pg/l 1.0 g/l 20 ug/ll 4.0pg/l 10.0 ug/lL
Diazinon 83(25.8) B 7.4) 95( 6.4) 94(14.8) B
EPN 94¢13.00 92 2.9y 95( 87) 92 9.3) 901 9.6)
Fenitrothion 8R(17.3) 83(14.6) 92( 9.0) 1050 7.1 95(19.5)
Phosalon 122t18.4) 108( 6.2) 105¢10.4) 106(11.4) 106(12.1)
Phosmet 116(20.8) 105{ 4.9) 1040100 114(13.7) 1H1014.8)
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Fig. 7. GC Chromatogram of pesticides after liguid-liguid
Extraction; I: diazinon (5 pg/L), 2: fenitrothion (10 ug/L). 3
phosmet (20 pg/L). 4: EPN (10 pg/LY, §: phosalon ¢10 pg/L).

Tuble 5. Analytical resulis of pesticides by GC/FPD after LLE
treatment

Recovery (%RSDy

Compound
10ug/lL 20ug/lL 40ug/L 100pg/L
Diazinon o0C 3.8) 102(6.2)  101{1.D -
EPN SI(14.3)  98(9.S5)  I10H5.2y 974
Fenirothion  91¢12.6)  102(5.6)  100t2.3)  9612.9)
Phosalon 110011.3) 10889y 101454y 10154
hosmet H&{14.9y  113{7.5) 10455 105t6.0

7} NE% Z7+2 LLE-GC/FPDEA EAsle] Fig. 7
3 Tuble 52 A9k Fig. 79 2l&h 0|5 HUE
of g2l - &8]le) Lol I Table 5o 213HH 2
ppb olddM = B HFEE 96-113%°1 2, %
RSD= 1.1~9.5%2 &4 F37t $-esigdct
SPE-GC/FPD2F LLE-GC/FPDS} |1, Y AQH|-&5
EFAZ yANEF 44E SPE-GC/FPD % LLE-

Table 6. Recoveries and reproducibilities for tap and river water
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A o] ekt

TRA20 HE
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 HEE Bl 342 AdAe] erTe el
Pl SPE-HPLC/UVRE, B m| 373 30] die)
dA FeREMdyez Y LLE-GC/FPDEPA
Method 507y8-5. 2Hzt 53 dkE-E583le] g 2
A= Table 694 H= vpe) 72},

Tap Water A& F 52 f7|A ol
¥4 2ke BW SPE-HPLC/UVH M= Ha 358
o] 101%°]X % RSD= 4.3~8.7°|W. LLE-GC/FPD
HollMs Ha 589 99%| % RSDe= 3.2-9.5
o)gle},

% River Wuater AlE 5 3 24zte Hd
SPE-HPLC/UVEl M= 101%3} 5.1~7.5%°] 3, LLE-
GCFPDREANM = 101%3F 3.9~6.2%0]300. &0
U dgeR Hol 7 uY BF {791 wEREe
w4 HEE wRjolet AzhErh Zo|7h AThE,
SPE-HPLC/UVH Al A&  Diazinon2] =

|14

S| geo], I
LLE-GC/ FPDYH | A= EPN2] 3|480| v} o
H| 3k tha oA oo},

¥ =

HPLC/UV ¥ GCFPDEAM $#3+% Diazinon,
EPN, Fenitrothion, Phosalon % Phosmet 5 539]
F2104 2FESS 246k 23 dAe ez

Tap Water River Water

Compound
SPE-HPLC LLE-GC SPE-HPLC LLE-GC
Diazinon 947 .R) 106(3.2) 97(5.1) 103(6.2)
EPN 103(4.3) 91{9.5) 105(7.2) 94(5.4)
Fenitrothion 104(6.6: 94(6.2) 101(6.3) 98(3.9)
Phosalon 10R(8. 7 102(6.9) 105(5.8) 105(53.7)
- Phosmet 96(5.9) 106(+.5) 99(7.3) 104(6.0)
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