
Note 

Fluorescence of pesticides by treatment with heat, acid or base 

A method for the detection of natumil\; flt!orescenr pesticides 011 silica gel 

I:t~~rs \v:ts dcscribeci in a preceding paper’. Benomyl. Coumatetralyl, Diphacinone. 

Fuberidazole_ Propyl isome and Quinomcthionate were invesri~ated. the fluores- 
cence spectra \vere measured and visual limits of detection were estimated. In most 

c;ws. ;ts little a5 a few nanogrmm \vere detected. In addition, the etfects of hc:tt 
treatment on the fluorescence \vere observed_ 

In this stud_\r. ;I few more pcsticidrs \verc invest!+ m”mxi in addition to those 
already- reporrcd_ It \vas intended to show how selectivity nxty be increased through 

the we of acid or base as spra_\: reagent ;tlon= 1’ with heat treatnwnt of the chronxlto- 
gram_ 

ESPERIklESTXL 

For ;I mm dctililed descriprion. see rhc precrding paper’_ 
Tbc Frmxnd VIS-UV Chromatogrm Analyzer requires filters in addition 

10 the monochrr~mator~;. The combination found to be most useful W:LS :L No. 7-5-t 
(150-390 nm_ cfkctivc band pass) filter in the exciter drawer and :I No_ 3-73 filter 
j430400 nm, etktive band pass) in the analyzer leg (system A). This filter COIII- 

bin:km \V:LS found to be excellent for escitation in the region from 250 to 390 nm 
whiic emission is in the region of 435-500 nm. The second filter combination (s_\.s- 
mn B) \vas obtained by placin, tx t\vo No. 7-54 filters (310-X5 nni_ overrill etkctive 

band pass) in the exciter dr:tivcr with :1 No_ 3-75 filter (370-500 nm. &ective band 

pass.) in the analyzer leg. This h:ts the :iJv:tnt:lge of decrexfng speck; overklp To 
avoid cscessivc refcction peak interference_ the No. 3-75 filter may also be doubled. 
The doubling of filters. ho\vever_ cuts do\vn on the percentage of light trammitted 
and con~equr’ntIy_ may &ect the detection limits. All of the above mentioned spec- 

tral filters m-e from Corning Glass Works (Corning_ N_Y__ U_S_A_)_ 

Aqueous solutions of H,SO,. HCI. HNO,. NH,OH. NaOH and KOH \vere 
prepared at the following concentrations: 0.1. 1.0 and 2.5 X_ The chromtttogrnms 
\vere sprayed until m&t \vith the acidic or basic solution and hexted at an optimum 
temperature for a detinite time period_ 
-..__ 
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RESULTS AND DISCUSSIOX 

The structures of the pesticides used in this study and not given earlier’ are shown 

in Table 1. To our knowledge. no reference is made. in the Iiterature on the i/J SitJJ 

tluorimetric detection of the compounds Naptalam. Methabenzthiztzuroll_ Rotenone. 
Thioquinos and WarEtrin on silica gel chromatogl_rtlms_ However_ Benomyl has 
been determined qunnritntively by fluorescence measurements in solution’. Sensi- 
tivity LV;IS given as 0. I ppm based on ;I 50 ,g sample. The other pesticides are annlyzed 
either by UV-visible spectroscopy. c’_g_ Coum~tctraIy13_ Fuberidazole‘L_ Rotenone”. 
and Warfarin”-‘: or by calorimetric methods_ c_ _q_ Nap~alamY-Lo. Merhabenzthin- 
zuron”. Propyl isome”. Quinomethionate’3-‘z_ Thioquinos’” and Rotenone’“. 
Quinomerhionate has been determined by polarogr:lphyt6_ 

TABLE I 

STRUCTURES OF SOME OF THE PESTICIDES USED 

H = t+xhiciJ~: I =insscticids: F=fun$cidc: Ro=rodenricidc. 
..__ ___~__._ ~.._-_-..-__ . - -.-__ 

f’c.:l;~iJe utd :..l~unrl;i‘-lur.~ Clwmk:i~ 11:11111’ srr-rrt-run- 
- 

51ethabwzthkzuron ( HI 
( !3a)-rr) 

K;~p~atiun (HI 
( UniroyaI) 

t ,7.12, I ‘a-Tc~rahvctro-l-isoprap~n~!- 
S19-dimcrhosy [ 1 Ibenzopyrxno [3--l-b I- 
tkro [X%1,] [ I ]brnzopgran-h( hail )-cm 

. 



NOTES 

Some of the results obt:Gxxi in this study we given in Table II. The pesticides 
that were not previously studied_ namely Methabenzthiazuron_ Naptalam, Rotenone. 
Thioquinos and Warfztrin. all give Auorescence upon heat treatment. \Vith the 
exception of Rotenone. all are not (or very wertkly) fluorescent nttturally. An es- 
ceptionally good limit of detection is obtained with Methabenzthiazttron under 
SLI& conditions_ 

TABLE II 

FLUORIXIETRIC RESPONSE OF SOME PESTICIDES 

111 most Casey the spraying with a strong electrolyte_ such as an acid or 
base. prior to the heat treatment does not increase the limit of detection markedly 
;ts cotnpsred to the heat treatment alone. Ho\vever_ there is sometimes :t change in 
the spectra ;ts SIOUX \\-ith Naptalam and Thioquinos. The change is more drastic 
in other cases already mentioned’_ For instance_ Coumtaetrnlyl has excitation and 
emission m:tsima at 330 and 415 nm ntiturally: Fuberidazole rtt 333 and 402 nm: 
and Prop?_1 isome at 343 and 460 11111. It should be noticed that most ofthe compounds 
studied do not give the same combination of excitation and emission nlztsimtt. 

Hext treatment has definitely an efkt on organic compounds spotted on 

Glictt gel thin layers. Th e actual mechanisms involved are not as yet full; under- 
stood. rtlthough kvork in this ;u-ea is presently bein, ‘I undertaken_ It may be stipu- 
lated_ ho\vevcr_ that in some cases degradation of the initial substance takes place- 
It is known that Naptalam is unstable at elevated tempetxurt-s (ZOO- ). tendins to 
form the imidc4_ Also. Propyl isome_ Qttinomethionate and Naptttlam are hydro- 
Iysed by strong alkali’. Thioquinos. on the other hand_ is resistant to hydrol:& 
but susceptible to osidtttion to sulfur oxides. Quinomethionate is closely related 
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to Thioquinos in chemical properties_ but is more stable to oxidationa. Chemical or 
physical bonding of the compounds to the silk& gel layers is still another fitctor 


