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Summary 

Nethods have been developed for the determination of DES and other 

anabolica. The sample pretreatment befare detection is of great impar

tanee . The following methods are described. 

- DES in a small amount of urine (up to about 5 ml) , detection by 

LC-EC: scheme 1 . 

- DES in a small amount of faeces , detection by LC-EC: scheme 2. 

- DES in a large amount of urine (25-250 ml), using a s pecially shaped 

HPLC pre-column, detection by LC-EC: scheme 3. 

- Hexestrol, DES and dienestrol in urine, column pretreatment, detec

tion by either HPLTC or LC-EC scheme 4, outline of methad on page 

14 , Results: 

hexes trol by LC-EC 

DES 

dienestrol " 

HPTLC results 

page 16 

page 17 

page 18 

page 19 

densitometry of HPTLC plates : page 20 

Conclusion 

HPTLC and LC-EC methods can act as reliable methods of analyses of DES 

and related compounds at 1 ppb level , in between RIA and GC-MS tech

niques. 
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Naturel and synthetic horrnanes are used ~~orld~~ide to improve meat pro

duction . The benefit for the producer is obvious: application of these 

anabolic agents may save 5-28% of the feeding stuffs . 

There are , ho~~ever, possible hazards fot· the consumer. 

Therefore in most European countries the use of hormonal anabolica for 

fattening purposes is restricted or even prohibited by law. Moreover 

consumer organizations call for import boycott of meat from countries 

with insufficient inspection . 

To control legal and illegal use extensive enforcement and 

surveillance programmes are being set up . For economie reasens 

analytica! results should be available shortly after sampling . 

Among the banned synthetic anabolics diethylstilbestrol (DES) takes 

the most important place at the moment . 

Analytica! control is carried out in various '~ays. Histologie control 

is an easy and rapid method , but can be carried out in the 

slaughterhouse only, and is not decisive for adult animals. Bioassays 

are time-consuming (10 days). 

Radioimmunoassay (RIA) is most attractive and lÜdely used now for 

screening purposes of DES. 

Physicochemical methods include GLC, HPLC, TLC, GC-HS. GC-HS l) is the 

most conclusive for confirmation, but expensive and laborious. 

Although anabolic agents are electroactive and can be detected quali

tatively and quantitatively by electrochemistry, until now little 

attention has been payed to this technique. 

Frischkorn and Smyth 2, 3 ) have described an HPLC methad ~üth 

electrochemical detection for deterruination of growth promoting hor

manes in chicken meat; Kenyhercz and Kissinger 4) for DES in liver and 

kidney. 
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Urine and faeces are suitable matrices to control (rnis)use on the 

farms, and can also be used as indicator for the absence of anabolics 

in the meat in the slaughterhouse . (The concentrations of anabolics in 

urine and faeces are higher than in meat). 

Experimental 

He have developed the methad based on HPLC separation foliowed by 

electrochemical detection (LC-EC) for the determination of DES in 

urine and faeces, and optimized it with respect to sensitivity, con

venience and rapidity. 

Flow schemes of the methad for small amounts of urine or faeces (up to 

about 5 ml) are given in scheme 1 and 2. 

For large amounts of sample (25- 250 ml) a modified treatment is 

applied, using a specially shaped HPLC pre-column having a large capa

city 5), see scheme 3. 

Results 

In fig. 1 a chromatovoltammogram of 25 pg DES is given. Fig . 2 and 3 

give the results of 5 and 0,1 ~g/kg DES in urine after treatment of 50 

ml urine with the specially shaped HPLC column (scheme 3). Fig. 4 is 

the result of 5 g faeces with 5 ~g/kg DES treated according to scheme 

2. 

Sensitivity 

Using the guideline that a detectable signal has to be at least 3x the 

noise, the limit of detection for DES as such is 5 pg . For DES in a 

sample the noise level will be higher depending on the matrix , the pre

purification and the quantity of treated sample. Starting \olith 5 g of 

sample 1 ~g/kg can be detected. Using larger amounts this con-

centration can be lowered. 

Convenience 

Sample preparation is most simple, only a few actions are required, 

and t he use of chemieals is minimized. 
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Rapidity 

The time required for one complete analysis for small volumes is about 

3 hours, including hydrolysis, for large amounts of sample about 4 

hours. By comparison: a radioimmunoassay requires about 28 hours; a 

GC-MS analysis 48 hours. 

Other anabolic agents 

By the methad as described , ether anabolics can be detected qualitati

vely and quantitatively as 1-1ell. Besides differences in HPLC retentien 

time, they differ in electrochemical behaviour. Combination of bath 

phenomena offers an additional possibility for distinguishing the 

various anabolics . 

Other methods 

\~e also have optimized the t1-10 dimensional HPTLC 6) 1olith respect to 

prepurification and developing solvents 7 ) . It offers an alternative 

convenient methad for detection of various anabolics. After pretreat

ment hexestrol, DES and dienestrol are separated on a basic celite 

column (scheme 4) . The three separated fractions are analysed by LC-EC 

(figure 6) and/or by HPTLC (figure 7) , The HPTLC spots can be measured 

by densitometry (figure 7). 
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Fig. 1 Chromatovoltammogram of 25 pg of DES. 



Fig. 2 
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DES 
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Chromatovoltammogram of 5 ~g/kg DES in cow's urine, starting 

with 50 ml of sample for pre -treatment and using 1/10 th for 

determination, according to scheme 3. 



Fig. 3 
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Chromatovoltammogram of 0,1 ~g/kg DES in cow's urine, 

starting with 50 ml of sample, according to scheme 3. 
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Fig. 4 

DES 

~ 

Chromatovoltammogram of 3,5 vg/kg DES in cow's faeces, 

starting with 1 g of sample. 
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Voltammetric behaviour of some anabolic agents. 

Peakhight as a function of the applied voltage vs. 

Ag/ AgCl in 3H LiCl methanol. 
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HPTLC resulls 

Fra.clion ® 
Hexestrol 

Fr~ction ® 
0 ES 

Fraction © 
DienQs{rol 
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D.ENSITOM ETRY oF H PTL c·. PLAT Es 
ZEISS Cl-IROMATOGRAM SPECTRAL PHOTOMETER KM 3 

Fra.dion@ 

4Mil hexe.strol 

Fraclion @ 

· ~- JA~ I l diene c; tro I 
. . 

Sca_Y\riÏY\~ di ree\- i on 

en a 
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ANABOL\.CS c; RO'NTH PI<OMOTORS 

Benefil for the producer 

Anabolics ma.y ~a..ve S - 28 % teeding sluPf's 

Production (cvc.H\ w01iqD Ca.llle 
EEC 7 

U'>A C~na.d.1.. Auür.Liia. II.Zub.nd I 3 

Swine 
10 

8 

PotAhy • 10
6 tons 

~ 

f 
Tol~l : "" 50, 000, 000 tons. 

Produdio" va.luq. ; 180 Gic:p. DM 70 c;ïqa. UC. $ 1.2> T~r.l. A ·~h i llinc:3 
In USA povllry 1 19')0 - 1q0 1 .!Jl, 2?.0 ooo ooo s~veq 

Possible ha.za..rds tor consumer 

di red toxic. dfec.l ., .. 
allergenetic re.1.dion lo · lhe drug 

effeds from lumori9enic .. compound!. 

01..llera.iion of d.-...1'3 "'en~i ti :z...a..lion l:.o mic ro o r gani !.ms. 

Legal res.lriclion!. 111 mo~t c.ounlrie~ 

" anti · oeslr o~t.r> · 14.W.6 • 

EtC a. I\ ~ynlhotic horrnone!; forbidd<2n. excEpl 

Consumer orq.1.ni sa.!:. i on~ 

·' 

-z.er~nol ~nd 
tren·b o lone 

Ca. II for irnporl boycoH of me al from cou nlri e s. wil h 
in$uffic.ient conlrol 

llleqd..l tr:ea..l.rnent 

~ 
ANALYTICAL CONTROL 
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ME.IHODS OF ANALYSIS 

Histolo~ica..l conlrol 

Mo\l ~"- u\:.e.ru" lest s.~mple i~ incorpor.a.led i"lo lne dtel of lm"'a.l:.urQ. 

r .......... te mi cc. .......d the wel~hl " c.han ~«. ol th~ u\.e.rv>. nol ... d • wah rup .. d to conlrol 

R~dio immuno .a."S.<..d.y ('RIA) 

c .... p .. J.a.livc. 

.:Vilh .l."li body 
x D 

n B 
+ 

.&.n.l.bolic. 

2m ~ 

Delcdion limit ~ 2 1-'~/k~ 
L .1.c.lc ol ~r~cifiG; ~y 
10 d.a.ys to p~rfor"' 

qroup 

r.a.dioiA.b<~.lled c.<>Mpc;>uncl 

DJ D .. 
@:] @ 

'·. - " b. • .-"d {r<~.< -. . ~ - . 

S<~.nsilive 
Fal•• po•tliv._ in c&.\01 o( aou rQ.a.c.tio n 

) .a.a I 

J1c<AU<lly round In t.lK Nelhe.riA.nd~ : } 
~\ ... ;~\H<>"ooa.rd RlA ..... loo .. ~..~. r .. h. po,l\:v<. . ruulh 

~IA no lon1•r .l.C.C~pl~d l>y 11-... court 

Heqd ol ..l.ro.,.&.\ofr.ap\,i, pr<:p<~rltoc..Llio n 

Confirma..tio" by olh...- rn.r.lhod 

Phy!:.ico- chemic.a...l methods 

Output Coü· 

G LC 

HPLC (UVdel.) 

LC-EC + ....... + + ~I+ 

HPTLC + ....... ;+ + + 

SC-MS + ++ 

(RIA) ++ ++ 
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