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Development of Analytical Method of Organophosphates
in Sea water by Finger Printing Fluorescence Spectroscopy

Mi-Ok PArk
Department of Oceanography, Pukyong National University, Pusan 608-737, Korea

Primary fluorescence characteristics of ten standard solutions of organophosphates, sea water, and water
from agricultural land were investigated by fluorescence contour. All the standard solutions of
organophosphates has shown characteristics countours. Their emission maxima were shown between 296 nm
and 437nm. According to their numbers of emission maxima on the fluorescence contours, the
organophosphates can be categorized in two different groups. Ateric and Diazinon are the first group with two
emission maxima. DDVP with other seven standard organophosphates belong to the second group. The second
group has two subgroups. One is characterized by the similar emission and excitation maxima, which are 310
nm and 280 nm, respectively. Those are DDVP, Hinosan, Kitazin, Locsion, Meta. The other sub-group shows
quite different emission and excitation maxima from the first sub-group. They are Monopho, Thaconyl and
Gropho and their emisson maxima were in far longer (437 nm) or shorter wavelength (296 nm). From
agricutural samples, one of the investigated organophosphates was detetected by its characteristic retention
time (t.=12 min). HPLC-fluorescence data gave an additional parameter for differentiation between two
organophosphates which has similar excitation and emissicn maxima.

Key words : organophosphates, pesticides, fluorescence, HPLC

A

T

o1& gt} (Steimle et al, 1990; Furton and Rein, 1990).
Ao 59} HAE WM AFAE s18HA 4l

THEEY FEZUE FHoZ el AEHT o Zg= w7)d dd A+ (Cotham and Bidleman,
T A7Y 4FA9 AgFE vid Zusla 9low, 19 1989)7F R H LM, Willis and Mcdowell (1982)2 &
88 Aol (T, 1988) At Azt Al o] 600  FEFol S8H Y BF FAAR FAyY 53
DES Yoldz Utk olF AFA TS FEARY o WAE L odsty] AAAM A5A HEY AT
Z5°) wek f7198A, £719A, Carbamatel, 713 o) g @77 A3 o] FojAok gk A Fg uf ol
F7I&AZ JEY, 7bg A AFEEI 9l o o]HE FAFE FEHe FHES TEE AF
FHe 71924, #7194 283 carbamate A S T AR AF3A 9 A4, AFHA Ao gF AF
& ok olgg AzAe A& e Al FFA  7b (Frank and Logan, 1988) Aoz Z7i53 g,
olng, 4% ¥ g Fady 3ﬂ°“&‘£ﬁ?ﬂi A H1E dF7e AW 38 A5A AL
W Jhs Aol Ak 2 )EARE FIEFY & AEFR 23, 2% A2 O F 54839 ## (Pal and

L

r-[o

_>:

g g AFozy §4, 454 48 F ‘;%% % Konar, 1990; Gill et al, 1990), 3159} EHAZq M &
7198 74 FEA R vl 93 WMES #E & H45% (Wang et al, 1989) 181X 7] 3 (Freed et
At al, 1979: Cotham and Bidleman, 1989)5¢] FHE o|F

olf 3 AFFF AL AFFAA g A ] 1 Yok 5, AE AW FH =9 AT g

Zo) 24 $A49 HEAWA) &= A3 (Srivastava and Srivastava, 1990) 2 A43AH =
N A= Ao SHdch o]  AtlA o FofHrh ek, HYd A ANA dovt=
9 Al 3‘-1—1% HE AF %Y v 45N O AE A 2HLE HFF w59 =20 vHEeg,

B3 Feso] FFAoZ ol  drueAe BF FAHE W AR AFH EHo]

377



378 1|

do

Table 1. Commercial name of organophosphate and Effective constituents

Organophosphate Formular Aem (nm)

Ateric 0-2-Diethylamino-6-methyl pyrimidine-4-yl 0,0-dimethyl 300, 397*
phosphorothioate

DDVP 2,2-Dichloro vinyl dimethyl phosphate 312+

Diazinon 0,0-Diethyl-O-2-isopropyl-6-methyl 310, 363*
pyrimidin-4-yl-phosphorothioate

Gropho 0,0-diethyl-O- (3,5,6-trichloro-2-pyridyl phosphorothioate 296*

Hinosan O-Ethyl-S,S-diphenyl phosphoro-dithioate 310*

Kitazin S-Benzyl-0,0-diisopropyl phosphoro-thioate 309*

Locsion 0,0-Dimethy]-S-methylcarbamoyl methyl 307*
phosphorodithioate

Meta S-2-Ethylthioethyl-0,0-dimethyl phosphorothioate 307*

Monopho Dimethyl (E)-1-methyl-2-methyl Carbamoylvinyl phosphate 437

Thaconyl S-2-Ethyl thioethyl O,0-dimethyl phosphorodithicate 359*

* the major peak with highest intensity
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Table 2. Fluorescence characteristics of standard
organophosphate solution
Organophosphate Aem {nm) Aex (nm)
Ateric 309, 397¢ 260
DDVP 312¢ 280
Diazinon 310, 363* 280
Gropho 296* 260
Hinosan 310* 280
Kitazin 308 280
Locsion 307* 280
Meta 307* 280
Monopho 437* 340
Thacony! 359* 300
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Table 3. HPLC-Fluorescence data of standard orga-
nophosphate solution and water from agri-

cultural land

ggsggﬁg D t. (min) percentage
DDVP 184 99.2
Diazinon 194 145
Hinosan  12(162), 1.7 (142

2.3(336), 12.6 (24.1)
Kitazin 9.6 60.1
Locsion 18, 198 6.6, 194
Meta 17, 177, 184 82, 173, 17.1
Mixture®* 16 (3.9), 23(0.6), 12.6 (0.84)

150 (LD, 17.1 (58), 184 (5.1
19.1(62), 197 (70), 204 (75)
21.1(75), 21.7 (50)

Water from 15.8 (0.8), 175 (55), 17.7 (6.1)

agricultural 184 (2.2), 19.8 (5.8), 20.3 (0.6)

land® 208 (9.5), 214 (46), 225 (8.1
24.3(10.0), 254 (7.8)

a: percentage of each peak is noted in paranthesis
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