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Abstract

Gas chromatographic method for the analysis of phorate(0, 0-diethyl S-ethyl-thiomethyl
phosphorodithioate) and its metabolites in soil and vegetables was studied by using a
mixed phase column(10% DC-200+8% Reoplex-400-+2% QF-1 on Gas Chrom Q, 1.8X
2mm i.d, borosilicate glass column). This column can separate completely phorate and
its four metabolites except phoratoxon sulfoxide. Retention time of standard mixture

ranged 1.8 to 16.1 minutes at column temperature programming from 130 to 200°C

at 5°C/min and detector sensitivity was also very high(0.05 to 1.05ng). Recoveries
from soil and vegetables untreated but fortified with phorate and its three major
metabolites at 0.05 and 0.5ppm levels were above 909 for phorate, phorate sulfoxide
and phorate sulfone while recovery of phoratoxon metabolite was about 849%.
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TFig. 1. Metabolic pathway of phorate(Bowman
et al*)
I. P=S,S(phorate)
I. P=5,50(phorate sulfoxide)
. P=S,50,(phorate sulfone)
¥. P=0,S(phoratoxon)
Y. P=0,50(phoratoxon sulfoxide)
Vi. P=0,50,(phoratoxon sulfone)
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Table 1. GLC operating conditions for analysis
of phorate and its metabolites

Detector Flame photometric detector

Column 1.8X2mm ID, borosilicate glass
column

Packing 1025 DC-200+8% Reoplex-400-+2

material % QF-1(2:1:1, w/w/w) on Gas

Chrom Q(80~100 mesh)

Temperature Column; programmed from 130 to
200°C at 5°C/min

Injection port 205°C, Detector
block 210°C
Gas flow Tuel; H; 50, Air 80

rate(ml/min) Carrier; N; 50
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Model 550 gas chromatographg& Fijfi&le] Table
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A" columng 10% DC-2004-8% Reoplex-
400-+29% QF-1(2:1: 1, w/w/w) on Gas Chrom
Q(80~100 mesh)g 1.8mX2mm i.d.9] borosili-
cate glass column(mixed phase column)o 2,
205°Coll A 72851 agingdte] AR-g-3hglct.
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Samples(plants; 50g, soil; 508)

_extracted in Soxhlet for 12hr with
M:A:B(1:1:1,v/v/v)*

Evaporation for 30min at 40°C

Partition
_100ml of benzene, 100ml of 2%
NazSO4

| |
Dry and collect(A) Adqueous layer

i_extracted with 100ml
i of benzene

Dry and collect(B)
: ‘—combined A and B
Evaporation

GL[C(FPD)"

Fig. 2. Flow diagram for extraction of phorate
and its metabolites from soil and vege-
tables
a. methanol: acetone: benzene
b. flame photometric detector
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Fig. 3. Separation of phorate and its metabolites.

by GLC on a mixed phase column(10%
DC-200--8% Reoplex-400+2% QF-1 on
Gas Chrom Q)
Column temp.: programmed from 130G
to 200°C at 5°C/min, Carrier: N, at
50ml/min A: P=0, SO absent, B: P=
0,S0 added
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Fig. 4. Chromatograms of phorate and its me-
tabolites on a mixed phase column(refer
to Fig. 3)
Column temp.: programmed from 120
to 200°C at 5°C/min, Carrier: N, at
50ml/min

chromatogram Be] 2% peak P=0,52 P=0,S0

b SEEE A 2gd BeldErd. a4 o) v
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ming ranged 120~200°C#, programming rate
£ 3°C/ming #HEdd s P=0,S¢ P=0,S0%=
SEEE A kot (Fig, 4).
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gk P=0,809] {Ri5#ERLS 130~200°C(5°C/min)
9} 150~200°C(5°C/min) 9] column @A £

Table 2. Retention times and detector sensitivity for phorate and its metabolities on mixed

column®
- Retention time(min)
Compounds 130~200°C(5°C/min)*® 150~200°C(5°C/min)*® Sensitivity?
» Actual Raative° Actual Relative®

P=5,8 7.31 1.00 4.16 1.00 0.05
P=S§,S0 14.83 2.03 10.77 2.59 Q.60
P=S,80, 16. 06 2.20 12.06 2.90 0.50
P=0,8 6.30 0.86 3.62 0.87 0.05
P=0,50 6.0 0.85 3.62 0.87 3.15
P=0,80, 1.83 0.25 0.79 0.19 1.05

a. 10% DC-200-+8% Reoplex-400+2% QF-1 on Gas Chrom Q(80~100 mesh), 1.8mX2Zmm ID

b. programming range and rate

c. relative to phorate

d

. pesticide(in nancgrams) required to give 2% (0.2 inch) peak height when column temperature

was programmed between 130~200°C(5°C/min) at 8Xx10-* AFS.
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EEgel A 1.8~16.14 HEI k. Oxonfb&¥y
(P=0,5, P=0,50, P=0,80;) & =5 &
phoratex ot =1 SG@EsIglvh. £33t phorates] ¥
3} relative retention time(P=S,S:1.060)& 130
~200°C(5°C/min) o] A & Q.25~2.20, 150~200°C
(5°C/min)e] 4 &  0.19~2.90&H it &
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Z9] ElZEL 0.059) 0.5ppm K% A =5 90%
LLEY =2 EES dAq2m, L4 Ho
WA %0 =& el —Es A %%
t}(Table 3). P=8,509 [ElzEE HEMRELE
mpAstAl 28 HECA b (e e =
& skiEQlH] K} P=0,89 REEE % e

84%°) vk, F KiEz & EeelAd & R
L P=S,571 91%, P=5,80% 99% 182 P=
Ssozt 93% o] A vk. P=0,59 [Elgzsel fil (LA
| HeEl & e iEE= chloroform-methanol
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ramming¥o 24 P=0,S0% B4 514 (L4
el sy fREst g ok, 2y P=0,50% minor
metabolite® 2 4 BT8R RIER BIRZ BIHE
rholl fERSE BET NS ol HIHER Ko
2 BEet7] & Fol & mixed phase columng 32
HElktd phoratest 2 fEEH T BHEH
of FiHel wEew Aele, I FHAKE
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Soxhlet #:E 2 HijHist = benzeneo 2 o] & (k&
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Table 3. Recovery of phorate and its three major metabolites from untreated, fortified soil

and vegetables

% recovery*

Samples 0. 05ppm 0. 5ppm
P=S,S P=0S P=580 P=SS0, P=SS P=0,S P=SS0 P=SS0,
Soil 91.6 86.6 92.1 93.4 90.5 85.6 9.8  94.2
Radish roots 88.3 87.2 100.1 94.3 91.1 84.0 99. 4 90.8
Radish foliage 92.2 82.5 99.8 93.7 92.5 83.2 97.6 92.6
Carrot roots 92.1 79.7 102.0 92.4 89.2 81.9 104. 4 91.7
Carrot foliage 91.2 85.3 97.6 94.7 91.7 85.2 99.5 91.2

a. mean of triplicate
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