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Figure 1. Solvent partition scheme for the isolation of di-
(2-ethylhexyl)-phthalate from human placenta.
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Table 1. Adsorbent materials used for sample cleanup and concentration

F71 53] AA A B

Type

Composition

Comments and Applications

Silica Gel

Alumina

Florisil

Carbon ]

8102 X xH:0

AlOs X xH:0

Magnesium
silicate

carbon

Most widely used general adsorbent.
May irreversibly bind some strongly basic substances.

Prepared by low-temperature(<700C) dehydration of ulumina trihydrate and is a mix-
ture of Y-alumina with perhaps a small amount of the less active form{o-alumina) and
sodium carbonate.

Commerically available in 3 forms.

Neutral alumina. pH 6.9 to 7.1, is the most widely used and is suitable for the separ-
ation of hydrocarbons, esters. aldehydes, ketones, lactones. quinones, alcohols. and

weak organic acids and bases.

Basic alumins, pH 10 to 10.5, is used to separate acid-labile substances.

In aqueous or partially aqueous solutions it exhibits strong cation-exchange propertics.
Acid alumina, pH 3.5 to 4.5(an acid-washed preparation of neutral alumina), acts as an

anion exchanger and is used lo separate inorgenic compounds and acidic organic

‘compounds.

Separation properties intermediate between silica and alumina.

Widely used in the cleanup of organochlorine pesticides.

Variation in chromatographic properties associated with the presence of variable
amounts of sodium sulfate.

Basic nitrogen compounds may not be eluted due to chemisorption.

Mainly used for batchwise adsorption of organics in waler.

Table 2. Properties of some common solvents

Selectivity

Solvent UV Cut-off | Refractive . Boiling Viscosity Solvent [ Solvent
(nm) Index \ Point (cP.25C) Polarity Strength Group
- ; () ‘ ) Parameter(p’) | Parameter(¢*)
Isooctane 197 1389 9 | 047 o1 0.01 -
n-Hexane 190 1372 e | 030 0.1 0.01 -
Methyl t-butyl ether 210 1.369 ‘ 56 ’ 0.27 2.3 0.35 1
Benzene 278 1.501 | 81 0.65 2.7 0.32 bt
Methylene chloride 233 1.421 ‘ 40 0.41 34 0.42 vV
n-propanol 240 1385 | 97 1.9 4.0 0.82 ‘ i
Tetrahydrofuran 212 1.405 66 0.46 4.0 0.82 i
Ethyl acetate 256 1.370 77 0.43 44 0.58 Vi
Chloroform 245 \ 1.443 61 0.53 4.1 0.40 Vi
Dioxane 215 1420 1ol 1.2 4.8 0.56 Vi
Acetone 330 1356 | 56 0.3 5.1 0.56 il
Ethanol 210 1359 | 78 1.08 4.3 ’ 0.88 |
Acetic acid 1.370 118 1.1 6.0 ! Large v
Acetonitrile 190 1340 | 82 0.34 5.8 0.65 Vi
Methanol 205 . 1326 | 65 0.54 5.1 0.95 I
Water | 133 ; 100 0.89 10.2 Very Large | |
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Figure 2. GC/MS analysis of petroleun hydrocar-
bon-containing sediment. (A) Total ion chromatogram,
(B) mfe 43 mass chromatogram, {C) composite m/e 142,
156 and 170 mass chromatograms indicating presence of
C»—,Cz-.and Cs-naphthalenes, respectively.

Tahle 3. Identification of peaks in figure

a Cz—cydohexane t  Cxdecalin
b Caxg u nCn
¢ Cxg v Ce-cyclohexane
d  Csthiophene w  Ci-naphthalene
e n-Cy x  Ci-naphthalene
f  Ci-cyciohexane y n-Cn
g Propyl-¢ z  Ethylnaphthalene
h Cwg aa Cz-naphthalene
i Cueg bb n-Cis & Cz-naphthalene
] (¢ & Ca-thiophene  cc  Co-naphthalene
k  Ca-thiophene dd Cz-naphthalene
I nCuo ee Ethylnaphthalene?
m Csxg¢ ff n-Cis
n  Cscyclohexane gg Cs-naphthalene
o Cag hh n-Cis
p  Cs-thiophene? ii n-Cr
qg n-Cn : i Pristane
r. Ceg kk n-Cis
s Cs-cyclohexane 11 Phytane
mm n-Ci7

Cx-¢=benzene
Cs-¢ could be
trimethyl-, propyl-, isopropylbenzene, etc.). Peaks labeled

4C, =alkane containing X carbon atoms.
substituted with Xcarbon atoms(eg,

I, 2, 3, 4 are internal standards(methyl-Ci1, methyl-Cis,
methyl-Cie, and methyl-Cis, respectively). Identifications
followed by “?" are not definite due to incompletely re-
solved spectra.
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Figure 3. Left: liquid chromatograms of a sediment extract
using UV and fluorescence detection. Right: fluorescence
emission spectra obtained on peaks a(chrysene) and b~g
(alkylated chrysenes), with wavelengths(nm) of maxima
indicated.
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Figure 4. The general curve relating interlaboratory
coefficients of variation(expressed as powers of two on the
right) with concentration(expressed as powers of 10) along

the horizontal center axi.

Table 4. Interlaboratory coefficient of variation(CV) as a function of concentration

Analyte Approx. concn Determinative Approx. CV,
Range Unit  Mean(as fraction) methods %

Salt in foods 0.25-20 % 1 X107 Poteniometric J2=1.4
Drug fomulations 0.1-60 % 1 X10~% chromatographic separations; 2=2

spectrophotometric, automated,

manual
Sulfonamides in feeds 0.01-0.05 % 2 X107% spectrophotometric 22=4
Pesticide residues 0.03-17 ppm 1 X107¢ gas chromatography 2%=16
Trace elements 1 X107% atomic absorption 2%=16
Aflatoxins Bi,B2,G1,G2 2-200 ppb I X10-% thin layer chromatography 25=32
Pesticide residues in total diet 1-100 ppb 1 X10~%  gas chromatography 25=32
Aflatoxin M 0.05-50 ppb 1 X10=% thin layer chromatography 235=45
Copper 0.2 X107% atomic absorption 22
Zinc 0.15 X10°¢  atomic absorption 54
Lead 0.05 X 107¢  voltametric 80
Cadmium 0.005 X 1076  voltametric 220
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Volatile Organic Compounds
Water sample in 40m/ glass vial
5m/ water sampiing
CH2BrCl/ Dichlorobutane as I. S
Purge and trap corlxcentrator with He
Adsorption in Tenax-GC /Silica gel
Desorption in GC| column at 180C
GC } MS

Figure 5. Analytical procedure scheme of purgeable
organics.
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Figure 6. A complete purge-trap system(puge-sorb mode).
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Figure 7. A complete purge-trap system(desord mode).
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CH,CI; phase Aque. phase
Kuderna = Danish Concentrator Strongly acidily
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Figure 8. Analytical procedure scheme of basic/neutral and acidic extractables.
Table 5. Equipment needed for priority pollutant analysis
Detector
Analysis Compound type Number of
compounds GC GC/MS
VOA Halocarbons 23 ECD, HD MS, HD
Aromatic hydrocarbons 4 FID ‘ FID
Acrolein/acrylonitrile 2 NPD
Base/neutrals PNAs 13 HPLC/FLUOR
Chlorinated hydrocarbons 20 ECD
Nitrosamines 3 NPD
Hydrocarbons 14 FID
Acid Phenol 2 FID
Extractables Chlorophenols, Nitrophenols 9 ECD
Pesticide/PCBs PCBs 7 ECD
Pesticides 17 ECD
Total 114 4 plus 1GC/MS/DS
HPLC/FUOR plus GC

FID, Flame ionization detector; ECD, Electron capture detector : NPD, Nitrogen phosphorus detector; HD, Hall detector
. HPLC/FLUOR, High pressure liquid chromatograph with fluorescence detector.

HIERA ZE EMelA AR o] £& #4HRE ¢
& 7 A ofell wh GC& Alg|Ae) R ofu
Aol A 4L AFE Uk F 7% Y
AT Ag vl wEtH Table 601 B 7= v}s} 7
c}.

AEdAs M2 e g AYr)| ¢ 44
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‘Table 6. Data quality by GC and GC/MS

Qualitative Code Qualilty Accuracy, %
1 Very reliable >90
2 Reliable 80~90
3 Unreliable 60~79
4 Unsuitable <60
Analysis Compound type Number of GC GC/MS
compounds
VOA Halocarbons 23 2~3 |
Aromatic hydrocarbons 4 3 1
Acrolein/acrylonitrile 2 2 1
Base/neutrals PNAs 13 3 1~2
Chlorinated hydrocarbons 20 3~4 1
Nitrosamines 3 3 1
Hydrocarbons 14 3~4 |
Acid Phenol 2 2 1
extractables Chlorophenols, nitrophenols 9 3 1
Pesticides PCBs 7 4 1~2
PCBs Pesticides 17 4 [~2

7171 obd ¥ & AN W A FE T shet o] Y
A& F whsll 2 7] (matrix) A ¥-5 A A (cleanup) H
¥ (fractionation) 47 tjEo] $E&EAAE AXA
EA #H&7)17F 335 GCo} HPLC2A B4 29 F

Table 7. Tentative monitoring phase methods

Ao} A AekgA-e o} (27) R5E e F
A e Bl £7/, 32 3 9 AHA, Ak o
gt B0 4.2 Table 19| A B wpe} el

Group Prime Priority® Concentration  Fractionation Analytical Analytical
number contractor poliutants methods methods methods column Detectors
1 Southwest 6 phthalate Extract with Flonsil or Isothermal 1.5% SP- ECD
Research esters CH:Ch alumina GC at two 2250/1.
Institute different 95%
(SWRI) temperatures SP-2401
2 Monsanto 7 halo- Extract with Florisil Temperature 3% SP-1000  Electrolyic
ethers CH:Cl2 program- Conducti-
med GC vity
3 Hydro- 9 chlori- Extract with  Florisil Isothermal 1.5% OV- ECD
science nated CH:CL GC at two 1/1.95%
hydro- different 0OV-225
carbons temperatures
4 Battelle 3 nitro- Extract with Florisil Isothermal 1.5% OV- ECD and
benzenes CH:Cl2 GC 17/1.95% FID
and iso- exchange QF-1
phorone with toluene
5 SWRI 3 nitros- Extract with Florisil Isothermal Carbowax Alkali FID
amines CH:Cl2 GC at two 20M
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F718HgHE o A A 4 21 A
exchange dufferent
with hexane temperatures
6  Carbo- TCDD Extract with  Wash with acid  Isothermal MS
rundum CH:Cl: and base; GC
carbon and / or
silica column
7 Battelle 2 benzi- Extract with Wash extract HPLC Lichrosorb Electroche-
dines and ethyl acetate with acid, Isocratic RP-2 mical
diphen at pH 8-9 Make acid elution reverse
ylhydra- wash alkaline phase
zine® & extract with
ethyl acetate
8 Hydro- 11 phenols Extract with I. None for 2 1. Temper- 1. SP-1240- 1. FID
science CH:CI: at nitrophenols ature DA
pH 2 program-
med GC
for 2 nitro-
phenols
2. Silica gel of 2. Isothermal 2.5% 2. ECD
pentafluoro- GC for9 OVv-17
benzyl other
derivatives phenols
of 9 phenols
9 Battelle 16 polynu- Ehract with Silica gel: HPLC, Perkin-Elmer Fluorescence
clear CH:Cla: acetonitrile Gradient HC-0ODS at two diffe-
aromatics exchange solvent clution reverse rent excita-
with exchange phase tion &
cyclohexane emission
wavelengths
10 SWRI 25 pesti- Extract with Florisil : Coll- Isothermal 1.5% SP- ECD
cides CH:Cl: ect 3fractions GC 2250/1.
. Hexane 95%
solvent SP-2401
exchange
T Carbo- 26 purge- L ‘[;urge and  None 1. Temper- 1% SP- 1. FID for
rundum ables* trap using ature 1000 nonhalogen
Tenax / silica program- -ated
gel trap or med GC compounds.
Electrolytic
conductivily
for
halogenated
compounds
2. Extract with 2. Isothermal ~ 2. ECD with
pentane GC extracts
12 Carbo- Acrolein, Direct aqueous None  Temperature 0.27% FID
rundum acrylo- injection program- Carbowax
nitrile med GC 1500
and
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*The 114 organic priority pollutants are divided into 12 groups:20 labs will verify the methods before the end of this year.
¢Diphenylhydrazine is so unstable that method development work has ceassed with it. ‘EPA recommends that chloroethyl
vinyl ether(from Group 2), the three dichlorobenzenes(from Group 3) and dichlorodifluoro ethane(from Group 12) be
moved to this group. This would raise the number of purgeable Priority Polutants to 31.
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A8 gabd gofe] 2F #8710 Bl A H
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Atg7t dasich o] Pl EA ok sk Fok
& o3 A, =¥ FAAANA B EAE
#2437 A8 FE AR 42 Al EWHET B
F-ae) 7o) Agaka v} glelef gt wheby FA
We A, g E Ao uis) £ i gl
W glch Badje) SAeg B o] et A
3} ¥ (exhaustive extraction®] Eoll 2§+ -8 F&
Aolojol g} o) AAEE wlel o2 Friel {7
PHEFAME, AR 9 #7434 508 ARgeke) oA
A8 Hrpsta Foke] abAl gk Abgub-E A A gt

A A poFia e gyt Fa 3 At 5
& A3l i FAEo ¥ EE AR F

obg EA A Heh o] AfAME BA ] W4 v
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9). 2y FA FAYddE LA, #7104
Y Flulello| EAME 2, 28T FAW FEE T
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#Ao] chac)

A B dFeliMe 159 A EE A Ha
¢ Agay & 53t B 28470 o] S
FATHA B} Algsla b FA] B Al A
sl = 22 ¥ gayo] A AEkA Hsict

A7 " el fiAwe] §i% FaE<
23} gl A Gsle] whafEoll 2§ A3k, Foke] FHp
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3224 #H

7L GCol| 2JBt e R HE

GCel FAA L Figure 10014 BoIFE ulel 7o)
on-column capillary injeclorﬁ}r variable-split effluent
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o} ECDE ¥HEH22 ’ézl, 7128l 3 ECD2} NPD
o4 9] split ratio?} 1:10 =HA Fubzld e Az
B} 0.4mi2t 4.0m/ £ 5, make-up gas(H A= 20
m/ /min®} 30m// ming EH 2=, NPDell 371 175
m//min®} £ 4.5m// min A 24 Al&stedvt A
W £5E FokE Eejsbr] sl (50Tl A ¥ 6T
g2 A A A 200C7A] &=l 2083 FA A
A BFY7] EEE A2, HE7] 2525 280C0]
et

ok st zol 23 A 3 E7]0 NPD
o} sheb e A4 FE71]1 ECDell §4) 3&&
A 7Hg BT} o) 5 A& olHo] ZAME T

ECD2] 315+ 1.25KHz/mVe}l 640]3i 3, NPD2
ZEE 64 X107 amp. /mVel] 2LFATA A sledch

Lh BOHFE ¥ HH-AX 244

500m/ ¥z 7)o 25% FEFU 20miEERE L
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0
di-scm 2CHCI N-SCCl 3
0 0
10. EPN 11. Diazinon 12. Dimethoate
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CH-CHg
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0
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CHeO 2% Lo CHaCH,O
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Figure 9. Chemical structures of pesticides.
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Figure 10. Variable-split effluent splitter.
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Na:SO«E 10g A E ol B¥zdd7) vl & g 2
EEo] & B wAg ohg, ABYE 9ste] AE
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.
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AT Fi7ld A A& oS, WY 25289 20
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¥ petroleum etherel)
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azuteadsded & lom AE P32 A3
Bio-Beads §-X3-2 15cm S AL F 92 o}1] &
4 lem A = 92 thf cyclohexane-methylene chloride
e omiE 2 Ao £ ohE, T BELY 20
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2 2eAA 2m/Y vialol dbo} A4 Saj S da) ¥
£33 2 z}7} hexane-acetone 2miell %o GCE £A
a4 skl 2&3 AYE et 2 AE wie
o2 AL 42 om/e Y2 1ImiE Yy =
2tz Whol 40°C E5e A -T2 474 et

FE S R RE2 LY 2.0m/E 7o

3234 o

7t GCOfl 2|3t meke] el ¥ 2zt

25% goke] 78 el e& HESV] 98k elec-
tron capture detector(ECD)®} thermionic specific de-
tector(TSD or NPD)E #H&@A| 22 14 3]0l 4]
2A3% 78l HP-5(phenyl methyl silicone)™} BP-1
(methyl silicone)}Z AH-g-siA 2o Felsx 8% M.
o) & A 7hellA] 25% Tk 250 W R HFEe
33 H HF-E A7k A RFEHA R Toble 83 2
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Figure 11. Dual ECD (1) and NPD (1) chromatograms of 25 pesticides. 1. isoprocarb, 2. dimethoate, 3. a-BHC, 4. 8
-BHC, 5. Y-BHC, 6. diazinon, 7. carbaryl, 8. fenitrothion, 9. malathion, 10. fenthion, 11. parathion, 12. aldrin, 13. captan,
14. phenthoate, 15. 0,p™-DDE, 16. pp"-DDE, 17. 0,p’-DDD, 18. dieldrin, 9. mp’-DDD, 20. endrin, 21. p,p-DDD, 22. 0p’
-DDT, 23. pp’-DDT, 24. captafol, 25. EPN

AE71M AR FF carbaryl. fenitrothion, A9} HEV|AM FAH T AWA Qe WA £8E
malathion, fenthion, phenthoate, EPN2] 6% §7)Q14) Fot.
olict. ol9} L AM: YAEY == Jep7x = kel B 92 wols) o) AAE Yoty
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Table 8. Retention time of 25 pesticides on two capillary

columns

Table 9. Relative molar response of 25 pesticides by

HP-5 BP-1
Pesticides Mean? C.V. Mean? C.V.
min % min %

DCNB(IS) 6.869 098 7457 0.18
Isoprocarb 9.068° 046  9.733% 0.16
Dimethoate  12.576" 0.15  12.933° 0.11

a-BHC 12.225 0.18 12,992 0.09
8-BHC 13.223 0.13  13.455 0.09
¥-BHC 13.364 0.13 14072 0.08
Diazinon 13.433% 0.09 14.395° 0.09
Carbaryl 15.686° 0.06 16.194> 0.08
Fenitrothion  16.312% 0.03  17.031° 0.07
Malathion 16.496" 0.02 17.320° 0.07
Fenthion 16.957 0.02  17.742b 0.06
Parathion 17.071% 0.02 17918° 0.06
Aldrin 17.136 0.03  18.50] 0.05
Captan 18.772 0.02 19272 0.05
Phenthoate 18.581% 0.01 19.430% 0.06
o.p-DDE 19.380 0.01  20.640 0.05
p.p -DDE 20.576 001  21.935 0.05
o,p-DDD 21.011 001 22.240 0.04
Dieldrin 21.011 0.01 22437 0.04
m,p-DDD 21.774 0.01 22942 0.04
Endrin 22.03 001  23.396 0.04
p.,p-DDD 22.521 0.01 23.732 0.04
o,p-DDT 22.708 001 23.732 0.04
p,p-DDT 24.462 001  26.039 0.04
TPP(1S) 25.464° 0.01 26.516b 0.05
Captafol 26.031 001 26.628 0.04
EPN 27.740% 0.02 28.889* 0.05

2Average of three replicate. ®Detection by NPD. ®Partial
detection by ECD.

A48 F HAEE Z& FF WS BB i 4 ¥
ofo] B2 yolule Table 941 1eplict. ECDS &
oA A ZFgwle] e 0.5 captan)~4.45(a
-BHC)¢191 2, NPDe] HAs}sll A& 0.12(carbaryl)~1.
92(diazinon)o] i t}.

NPD$] R@ollA] AAUx}e} QAL 71-g-2}e], 2
23 carbamate 3} 8HTFolA] 7]Q1R FHgalol 2 {7)
AA$) As}el ui#] carbamated] A4} oh-$- wsir).
Eq kel B-9-2 WoldhA AP AHEEHEA)
i #1 & 0.7(EPN)~ 8.6(diazinon)} %l c}.

GC-ECD/NPD

Relative Standarg

wliefsﬁtlcndes ECD NPD Deviation, %
DCNB(IS) 1.00 - -
Isoprocarb - 0.13 39
Dimethoate - 1.01 4.6
a-BHC 4.45 - 4.8
£-BHC 1.11 - 4.5
¥Y-BHC 4.09 - 4.6
Diazinon - 1.92 8.6
Carbaryl - 0.12 4.4
Fenitrothion - 1.50 20
Malathion - 1.26 31
Fenthion - 1.22 34
Parathion - 1.88 6.1
Aldrin 3.79 - 4.1
Captan 0.53 - 6.4
Phenthoate - 0.80 36
o,p-DDE 1.52 - 3.6
p.p-DDE 2.64 - 3.7
0,p-DDD 1.40 - 39
Dieldrin 3.69 - 3.8
m,p-DDD 1.46 - 4.0
Endrin 2.28 - 5.1
p.p-DDD 2.17 - 39
o,p-DDT 1.35 - 39
p.p -DDT 2.08 - 38
TTP(IS) - 1.00 -
Captafol 0.87 - 6.5
EPN - 1.52 0.7

Ripley 5102 B 310} &5} 115 Fofol] gt -
gl yolo AHEFUE s-F Fot AP g
10% w)aigled] W& dd AEEY S FE719)
chromatographic condition 3} 2 10% X} o} H A&
dgle}. o]l ul P E AY 9 25F kel N B
$8 Wl AdEEHae F& AAYE & F U
o},

L}, SO0H5E N HX -HH Bul

T4 A EE AL Fote AR 22
€ 9 AA.-AM eI 22 ethyl acetate-hexane
(1:1) %+ methylene chloride 50m/4 33 Fullgh 5ok
o] 33 i A8 Table 103} 3},
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Table 10. Recovery(%) of 25 pesticides in liquid partition
by different solvents(n}

27T A

o Added Hex/ Methylene
Pesticides (ug)  EWOAC chloride
Isoprocarb 17.28 93 99
Dimethoate 5.96 61(31) 92
a-BHC 2.28 96 100
B-BHC 5.00 94 90
Y-BHC 245 98 97
Diazinon 4.72 90 94
Carbaryl 22.60 9% 97
Fenitrothion 4.00 96 96
Malathion 5.88 97 97
Fenthion 5.88 98 97
Parathion 5.44 93 92
Aldrin 5.36 92 97
Captan 12.72 100 93
Phenthoate 2240 96 95
o,p -DDE 5.28 91 93
p.p -DDE 5.32 94 98
o,p-DDD 4.16 98 95
Dieldrin 5.20 95 98
m,p-DDD 4.96 100 94
Endrin 4.56 97 97
p.p-DDD 4.72 99 95
o,p-DDT 4.64 98 92
p.p-DDT 4.76 92 98
Captafol 12.24 100 98
EPN 4.84 100 98

( ): Recovery by CH:Cl: extraction

Ethyl acetate-hexane®] #-#ieil 4] dimethoate 61%
A2 e R FekE 91%(o,p -DDE) o]Ate] #4582
velycl. Methylene chloride®] H-ujell A& 90%(8
-BHC) ©149] 3&& veblict

= Aol A Hul spge] MB H| et F2 A
#F5 ehdsch Fuf ol A
dimethoate?] & 3F&-& EAFA A 71"t
gehEoh

Ch EEtAi2t 22| S04

91e] Aol 2B FAFLR F YL
Qlat o8 wjFo Folz Bofol HelM Eeleel F
2] epobAd A &3 FAH-& & 7} sl

B A8 4 F24) 2 Florisilel\} Bio-Beads& A8
s el wobgaate) BAE Table 119 1

Ethylacetate-hexane

Vol. 5. No. 1, 1992

Table 11. Elution behavior and recovery(%) of 25
pesticides by florisil and bio-bead S-X3

Amount Florisil Bio-
Pesticides added, Fr;ﬁ;{ﬁ; Bead"

(&) |5t 2nd 3rd 4th Sth Total S-X3

lsoprocarb 115 2% 72 98 91
Dimethoate 103 69 69 88
a-BHC 104 110 110 98
A-BHC 108 90 90 95
Y-BHC 11.0 107 107 96
Diazinon 9.5 97 97 95
Carbaryl 10.6 96
Fenitrothion 170 89 2 91 96
Malathion 105 23 29 2 54 98
Fenthion 131 31 3 6 40 90
Parathion 134 94 94 101
Aldrin 9.7 99 99 97
Captan 26.6 29 29 95
Phenthoate 152 93 93 107
o.p -DDE 214 110 110 99
p.p -DDE 11.2 102 102 96
o.p-DDD 104 54 54 92
Dieldrin 108 88 88 100
m,p’-DDD 1.2 67 67 90
Endrin 206 81 81 96
p,p -DDD 208 98 98 96
o,p-DDT 307 70 70 97
p.p -DDT 41.1 80 80 94
Captafol 41.2 22 22 104
EPN 99 91 91 113

aEluates; lst, 6% ethyl ether in pet. ether 200m/; 2nd, 15%
ethyl ether in pet. ether 200m/; 3rd, 50% ethyl ether in pet.
ether 200m/ 4th, acetone 100m/; Sth, methanol 100m/
bEluate; 11m/ cyclohexane-methylene chloride(1:1)

bt Florisile) 2o AE  captafolo] 22%<}
captano] 29% 24 wj-¢ F& A54EE 2L, #7149
249 3F4ge Foioh Bio-Beads?] ZoAME
88%(dimethoate) o] 2] F& 3)5+&& Fct
Blaha''&= 2 ¥}Al &3} A& -8k UA @S Al
Z 42% | A omethoate 5 16%2] §7|31A Ff& ¥
AM3ste  d dolA4  Bio-Beads S-X3  F3 Aol
hexane-methylene chloride(1:1) E¢4vi 2 S8 A&
o 7} popH HA #H4-L 80~118%0]Hc}
Bio-Beads/ cyclohexane-CH:CL.A & AH&-3lA <&



28A

Ade 29 FAFOTme)rE T1%FAEY) £,
| A sk et

F | X Bio-Beads 3} -& 23] uhE-sjo} 119 =
F(160mg)2) %1%~} ¥2], Al A=A}

2l & ok Moty

dA HygE HYzgez F&, AiEu, Bio-
Beads z2uvlE 1ela} 5l GColl 2% #A "] Figure
120 H.9ic},

l Sample 25g or 5g |

100mi acetone
50m] methanol

Smin

Bl
l Evaporate |
‘ Extract l

30ml Std. NaCl

100m! H,0

1) EtOAC-Hex. (1:1) 50ml x 3
2) CH,CL, 50ml x 3

Aqu. layer

Org. layer

Bio-Beads column
1) 10m! cyclohex. - CH,Cl, (1:1)
2) again

| Concentrate l

GC-ECD/NPD

Figure 12. Analytical procedure of 25 pesticies from rice
and soy bean.

o) & WolA Aoluh Bl 242 k& 228ug(a
-BHC)~ 22.6.g(carbaryl) 1A H7}8)A 22 3-g&
gopugle}.

w3} F9) vie AW AT Fgure 132,09 o],

7 = )

ECDs} NPDe] zmigrtEagdolA] ke o 7] B4
Eoll ot B2l o B9l AR W@stet. o]
Ag vt e g Fofel A2 7] A A=

dolut Foll FokE HrlaiA B AR Figure
14 a,boll 4 BoJF& e} 2k B-9-e)9 Ry v
o) Figure 112] R F82] Ao} gt}

o Fof Fof APl o7k 38 U4 popd A
38, 19 Al 3593 9 H 2l Table 12
o} ek ge] Aol A Fope] H Hpge 83%
(diazinon¥} captafol)oll 4 101%(phenthoate)sd iz, -12)
A EEH A F 9w 0.5%(0p -DDT)N A 7.2%0,p”
-DDE)E e} =3 7} gekel & €4 0.002ppmla
-BHC% )| A 0.05ppm(carbaryl %) ¥ ¢} it

Table 12. Recovery(%) and detection limits of 25
pesticides added to crops (n=3)

o Added Rice Soy bean
Pesticides

() I I i 1 il |
Isoprocarb  17.3 95 3.7 005 81 36 0.3
Dimethoate 596 105 2.8 0.01 101 21 0.03

a-BHC 228 102 28 0.002 8 1.4 00!
B-BHC 5.00 91 08 001 92 1.8 004
Y-BHC 2.46 95 2.5 0002 9 28 0.01

Diazinon 4.72 83 1.5 001 52 86 005
Carbaryl 226 100 2.6 005 102 44 0.3

Fenitrothion 4.00 95 2.2 0005 9% 33 0.03
Malathion 5.88 91 38 002 69 72 0.08
Fenthion 5.88 89 4.1 0.008 100 3.0 0.04
Parathion 544 86 1.2 0.007 91 1.2 0.04
Aldrin 5.36 87 43 0006 84 2.0 0.03
Captan 12.7 85 37 002 85 06 0.07
Phenthoate 22.4 101 46 003 8 36 0.02
o,p-DDE ‘528 100 7.2 0.007 89 44 0.04
p.p-DDE 5.32 97 27 0.007 84 09 0.04
o,p-DDD 4.16 97 50 001 91 19 005
Dieldrin 5.20 96 3.3 0006 8 1.5 0.03
m,p’-DDD 4.96 97 26 0.01 92 32 005
Endrin 4.56 99 24 001 92 23 005
pp-DDD 472 97 26 001 9% 3.2 005
o,p-DDT 4.64 93 05 001 87 16 005
pp-DDT 476 92 22 001. 87 1.6 005
Captafol 12.2 83 07 003 73 1.6 0.0l
EPN 484 9% 1.8 0.02 91 10 008
L:Average recovery(%), II; Coefficient of Variation (%),
II; Detection limit(ppm).
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Figure 13. Dual ECD( 1) and NPD(1) chromatograms of a, Controlled rice extract and b, Controlled soy bean extract.
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Figure 14. Dual ECD( 1) and NPD(Il) chromatograms of a, Rice extract and b, Soy bean extract added with pesticides.
Peak Identity; same as Figure 16.
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Fol AelA ke A 3|7 diazinon?]
52%2} malathion®] 69% 2 caplafol®] 73% & A ¢]&}
w 81%(isoprocarb) o) Abe| gl 5, 1o} Abol 3 2} W
2]3= 0.6%(captan)oll 4] 8.6%(diazinon)]iL, 7% E%HA
+= 0.01 ppm(a-BHC $)ol 4] 0.3 ppm(carbaryl 5-) 3 %
Art

Ambrus 2] H.3rel| ¢ &hw2 v]A) Fofe] A&7 A
Aol A pepy G 83 ¥ At A 30% of o
o] porsifgol s gxn AR BTE
o) 70~80% o] Ato] F|olok s}57 e FEH 2bE 10%
A w7} Fojob whEoagichy BEsdct

B ool Anpg 4Hng de) 49 wofired
83% o]Akol i1, o] A $ 3F0) Fobg AlejstH 3
$o] 81% ol , ¥ A5 AhEEA A7} 8.6%
olg}sict.

a7k pokel HEEAE Atvind felved
NEFAe FAE F FFNFH LS FAH F
2}Eof wlel thEul 0.005~35.0ppmeldl ¥ A ™A
2} 73 &%= 0.002~0.3ppme] vt
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