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Determination of hippuric-, methylhippuric-, A-39.2
mandelic- and phenylglyoxylic acid

Key words

Ins t rumen ta l  HPTLC -  quan t i t a t i ve  ana lys i s  -  dens i tomet ry  -  i ndus t r i a l  med ic ine  -  t o luene- ,
xy lene- ,  e thy lbenzene-  and styrene-exposure

Scope

Excessive exposure to  to luene in  the industr ia l  env i ronment  leads to  an increased presence of
h ippur ic  ac id in  the body.  The analys is  of  h ippur ic  ac id in  ur ine of  exposed persons is  su i tab le to
moni tor  increased to luene-exposure.  L ikewise the f ind ing of  excess ive amounts of  methy lh ippur ic
ac id can be used to moni tor  xy lene exposure,  mandel ic  ac id to  moni tor  e thy lbenzene exposure
and phenylg lyoxy l ic  ac id to  moni tor  s tyrene exposure.  Using th is  method the ment ioned sub-
stances in  ur ine can be analyzed quant i ta t ive ly  wi thout  pr ior  ext ract ion.  The l imi t  o f  quant i f icat ion
is  determined to be at  0 ,05 q/1,  which corre lates wi th  the concentrat ion in  the ur ine of  a  non-
exposeo person.

Advantages of performing this analysis by instrumental TLC

.  Shor t  analys is  t ime

.  High sample throughput  at  low operat ing cost

o Extremely s imple sample preparat ion

r  Analy t ica l  assurance by means of  mul t i - level  ca l ibrat ion and double
determinat ions wi th  l i t t le  ext ra t ime and cost
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Chemicals

Water, dist.

Chloroform

Acetic acid

Methanol
Toluene

Standards :  H ippu r i c  ac id  (A ld r i ch  Ca t .  No .  1  1 ,200 -3 ) ,  HA

4-Methy lh ippur ic  ac id 98% (Aldr ich Cat  No 32,802-2) ,  MHA
(R)(-)-Mandelic acid 98% (Aldrich Cat No M 220'9), MA

Phenylglyoxyl ic acid 97o/o (Aldrich Cat. No. B 1,305-5), PGA

Sample preparation

-  Dispense 
.1 mL of  ur ine sample in  a centr i fuge tube.

-  C  a n l r i f  t  r n a  t h o  q : r n n l o  t n  n r o r i n i t : t o  c t  t c n p n d o d  c o l i d <
L L r  r L r  r r u y L  L l

-  An a l iquot  o f  the supernatant  can be appl ied onto the HPTLC layer .

Standard solution

Phenylg lyoxy l ic  ac id 0,535 g/L aqueous so lut ion

(R)( - ) -Mandel ic  ac id 1 ,620 g/L aqueous so lut ton

Hippur ic  ac id 0,525 g/L aqueous so lut ion

4-Methy lh ippur ic  ac id 0,600 g/L aqueous so lut ton

Remark:  Normal ly ,  i t  is  recommended to d issolve the s tandards in  the same matr ix  as the unknowns,
i .e .  analv te- f ree ur ine in  th is  case.  However ,  in  a comparat ive s tudy,  no d i f ference was found be-
tween s iandards d issolved in  water  and in  b lank ur ine.

Chromatogram layer

HPTLC plate s i l ica gel  Merck 60 F ,  20x10 cm
254

Sample appl icat ion

Apply  bandwise wi th  Automat ic  TLC Sampler  l l l ,  bandlength 6 mm, t rack d is tance 10 mm, dts tance
from lower edge 8 mm, d is tance f rom le f t  s ide 15 mm, del ivery speed 100 nUs (= '18 appl icat ions per
p la te ) ;  1 ,2 ,4 ,6  ,B  and  ' 10  p r l  o f  t he  s tandard ,  1  pL  o f  t he  unknowns ,  a l l  i n  dup l i ca te ,  acco rd ing  to  the
appl icat ion pat tern.

Note,  when a L inomat  is  used instead of  the Automat ic  TLC Sampler  l l l ,  i t  is  recommended to d i lu te
unknowns and standards 1:1 and apply  double the vo lumes,  in  order  to  ensure vo lume prec is ion.
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Appl icat ion pat tern:

track 1 2 3 4 5 6 7 8 9

5 1 a b s2 c d 53 e f

p L 1 1 2 I 4 i

PGA

mg/mL 0,s3 s 1 , 0 7 0 2,140

MA
mg/mL 1 ,620 3,240 6,48 0 1

HA
mEmL 0,525

'1 
,050 2,100

M H A

m E m L 0,600 1 240 2 ,400

Chromatography

In CAMAG twin- t rough chamber 20x10 cm wi th  10 min chamber saturat ion wi th  ch loroform -  metha-
nol  -  acet ic  ac id -  water  80.20:B:2;  miqrat ion d is tance 70 mm, hRf-va lues:  PGA = 28,  MA = 40,  HA
=  50 ,  MHA =  55 .

Densitometric evaluation

CAMAG TLC Scanner with CATS Software,
lamp,  evaluat ion v ia  peak area by polynomia l

lnvl
60-

D / : n

N/HA

Fig. 1 Densitogram of sample and standards

scanning by absorbance at  233 nm wi th deuter ium
regress ion.
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Fig.  2 ln-s i tu  spectra (200-400 nm) of  4-methy lh ippur ic  ac id,  phenylg lyoxy l ic  ac id and h ippur ic  ac id.

10i3.L HA V ]5T.L \ is!

u.uffi |

o l - ]  0 5  i :  o l r  u 6  ( 'o. t  o. i  
,J i  

o '  u6 
, f?

Fig. 3 Calibration curve of hippuric acid Fig. 4 Calibration curve of 4-methylhippuric acid

Results

The l imi t  o f  quant i f icat ion is  determined to be at  0 ,05 g/L which is  wel l  su i tab le to  moni tor  the
exposure of  PGA, HA and MHA. The concentrat ion in  the ur ine of  an non-exposed person l ies
between 0,1-0,4 g/1.  Concentrat ions of  3 ,0 g/Lare considered as warn ing l imi t  and concentrat ions
of  5 ,0 q/L as act ion l imi t .  The va lues for  MA are 3 t imes h igher .
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