
The fate of herbicides in soil has been widely studied. Pyramin and venzxr a& 
commonly used as weed control agmts for sugar beet and in horticulturel~*. Sensitive 
methods are required for determink g trace amOunts of Lenad and Pyrazou in soil 

and bacterial c&uses in order to provide reliable information about their behaviour 
under dif%erent conditions, 

Spectrophotometric and thiu-layer and gas cbromatograpbic (GC) metbods3-5 
have been described for the analysis of Lenacil and Pyrazon residues, Pease4 developed 
a method for determining Lena& by GC, bet intqxetation of the chromatograms 
was difktit and Iong re%ention times were obtained. No GC method for the deter- 
mination of both lknacil and Pyrazon has been reported. 

The teclmique described have is based on the extraction of Lenacil and Pyrazon 
with an organic solvent, drying with magnesium sulphate, evaporation at 40 o and 
GC detexmina tion u&g a &me-ionization detector (FID). 

A Model 18.3.6 gas chromatograph (Veb Cbromatron, Berlin, G.D.R.) with a 
FID was equipped with a stainless-steel cohunn (100 cm x 3 mm I.D.) packed with 
3 % SE-30 plus 6% OV-2CU on Gzrs-chrom Q @Kt-Xl0 mesh) (Applied~mce Labs.. 
State College, Pa., IL%%.). A Type 350 rotatory evaporator (Utipan, Warsaw, 
Pofand) was used, 

Venzar (commercial product co&&xing 80% of Lena&l) and analytica&rade 
standard Len&l (99.8% purity) were obtained from DuPont (Geneva, Switzerland)- 
Pyramin (commercial product containing 80% of Pyrazon) and analytical-grade 
standard Fyrazon (99.8 % purity) wese obtained from BASF (Ludwigshaven, G.F.R.). 

chloroform, etbyi acetate and anhydrous magnesium sulphate (analytical- 
=agzt grade) were obtained from POCh (G&ice, Poland). 



Loesssoilf~omBiaiyKoSci~aatadepthof5_15cm(C,,=1_240/,N=Q_120/, 
pH_ = 7_2) was used_ A control soil, soil containing 100 ppm of vemsr, soil 
contzining 2co ppm of pyramin and soil containing 100 ppm of venzar Pb= 2fJQ PPm 
pyramin were prepared_ All samples were enriched with 5 ml/kg of a misxot3ora 
susgknsion f&m fresh garden soil and-were incubated at room &mp&ature_ The 

water capacity of t&e soil was maintainf$ at 30% (w/w), 
SGl samples for ana&& were taken afkei 4 h and 6 man&s -of k&satio& 

25 g of dry soil sample were placed in a SoxbIet apparatus and extxacted with cHoro_ 
form for-2 h_ The extracts obtained were dried with 5 g of anhydrous magnesium 
sulphate and evaporated to dryness at 40”. 

Azuz&zc?er vii&a&H, strain A66, was cultivated in BuWs medium prepared 
ackding to Dalton and Postgate6_ Doses of herbicides half those in tie experime~s 

with soil were introduced do *Se media. Medium witbout herbicides constitntkd the 
control sample. Herbicides were autoc!aved separately in distilled water and added 
under steriie conditions_ A l-ml voiume of 48-h-old pre-cuitures of strain A66 was 
used as an inoculum_ The experiments were carried out at 28” on a rotary shaker (60 
rpm)- 

Postxulture media for analysis were tien after 1 h and 9 days of incubation. 
A S&ml volume of sample was introduced into a separating tinnel and, afker adjust- 
ment of the pEl to 9.0, were extracted three times witi %-ml portions of &loroform 
and tkee times with SO-ml portions of ethyl acetate. The extracts were combiied, dried 
with 5 g of anhydrous fiagnesium sulphate and evaporated to dryness. All samples 
were examined triplicate_ 

Cizlihtian flQph.Y 

Calibration graphs were prepared from standard sohxtions containing 0.35-S 
pg of venzar and l-10 pg of pyramin per micro&e of chloroform (see Fig. I)_ 
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The resid&s of the herbkides were dissoved in I or 2 ml of ChIoroform. 
Stand&I soft&ions and residue solutions were chromatograpkd using the_ column 
specified above with i$xtor, _@umn and detector temperatures of 295”, 230” and 
3W, respectively, and nitrogen as the carrier gas at a Aow-rate of 80 ml/min. samples 
‘of t ~1 were injected_ The amounts of the herbicides present were ca!culated from the 
C2dibratioi.t @ra@s, -. 

TABLE f 

GLC ANALYSIS OF SOIL TREATED WITH HERBICIDES 

Tune of Her&t& S-k 
IiKti-OR 

Con&d witti pyramn With venzar With pyrtzm& (200 ppm) 
Cm ppm) (IM PPmJ and venzar (100 ppm) 

4h pyrvnin 0.0 168.0 0.0 15s_o 
VentaS 0.0 0.0 %.4 96.2 

6cu~nths E’yamin 0.0 m-5 0.0 24.5 
V- 0.0 0.0 32.6 70.3 

GLC ANALYSIS OF LIQUID MEDIA OF AZOTfOBACTER VfMELAMMI STRAIN A66 
AFXER MCWBATTDN 

KrrbiCi&? sample 

COldd Wifh pyramin Wirh venzzr With pyramin (100 ppm) 
(100 ppm) (50 ppm) and v- (SO ppm) 

0.0 96.3 0.0 94.9 
0.0 0.0 43.5 4&s 

0.0 94.1 0.0 92.0 
0.0 0.0 42.2 43.1 

RESULTS AND DISCUSSION 

Results of studies with pyramin and venzar added to untreated soil and bacterial 
kdia afIer incubation are shown in Tables I and II. Recoveries obtained with this 
method (on the basis of the calibration graphs, Fig. 1) from soil averaged Sl.O% 
and 96.3 o/0t and From liquid media 95.6 o/0 and S6_O”/0 of pyramin and venzar, re- 
spectkly. The amounts of herbicides after incubation for 6 months in soit and 9 
days in media with Azot&cter vine&n&j are also given. A typica! gas-liquid chro- 
matogram of standard solutions of the investigated herbicides is shown in Fig. 2. 
Cbromatograms of herbicides extracted from enriched samples of soil and liquid media 
are shown in Fogs. 3 and 4. The detection limits of the method are 0.016 ppm and 0.08 
ppm ofvenmr 2nd pyramid, respectively, based on a 25-g sample. The retention times 
of Lenacil and Pyrazon wepe 460 and 6 15 set- respectively. 

The method described was very usefu1 for the simultaneous determination of 

pyramin and venzar residues. IQ comparison with retention times and ChhowtogrZUTIS 

ip the literatun?, our technique is characterized by simplicity of the chromatograms, 
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