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- Abstract -

T he study on the pretreatments for the analysis of

benzidine metabolites in urine

Hyun Soo Kim, Jonguk Won, Chi Nyon Kim, Jaehoon Roh’

Institute for Occupational Health, Yonsei University College of medicine

This study evaluates the pretreatment for
analysis of benzidine metabolites in urine by
measuring the recovery rates according to the
temperature and periods of storage of the urine. By
the solid phase extraction, the recovery rates of
basic hydrolysis are benzidine 67.4 %,
monoacety|benzidine 105.1 %, and diacetylbenzidine
115.8 %, respectively. By the liquid extraction, the
recovery rates of back-extraction into 0.1 M
perchloric acid are benzidine 1067 % monoacety|benzidine
94.2 %, diacetylbenzidine 72.8 %, respectively. The
difference of the recovery rates between the
into 01 M HCl and 01 M
perchloic acid after basic hydrolysis are 101 % and

back- extraction

98.8 %, respectively. When the recovery rates

* 1999
hi : 134

of the urinary samples of pH 3, pH 7, pH 12 at 25
C and -76 C are compared for four weeks, there
are no differences according to the temperature and
the periods of storage.

The above results show that the solid phase
extraction and back- extraction by 0.1 M perchloric
acid after basic hydrolysis are suitable for the
analysis of benzidine metabolites. There are no
difference of the recovery rates of the urinary
samples stored at 25 C and -76 C at pH 3, pH 7,
pH 12, respectively for 28 days.

Key words : benzidine, monoacetylbenzidine,
diacetylbenzidine, liquid phase extraction, solid

phase extraction, metabolites
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“ (skin)’

(ACGIH, 1995).

(free benzidine) 4~-10 %,

7~16% (Baselt, 1997).
DNA
(Martin  , 1982),
(Babu , 1993). Lynn (1984)
[UC]benzidine
1 y N'
’ 3-
pH 5.3 4-5
(Babu , 1992, 1993).
Charles

(1991) (1995)

pH

II.

(High performance liquid
chromatography, HPLC)/
detector, UVD, Gilson 118/119)

(ultra- violet
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(electrochemical detector, ECD, Gilson 102)

C18 (5¢m, 4.6mm > 250mm,
Higgins Analitical, USA)

1
Birner  Neumann (1988)

(HP 5890/MSD 5972, USA)

2)
HPLC
1L LiCl2g 2 78 ,
1L LiCl2g 37 63
, 001 M
45 55 , ECD
, ECD
uvD
3)
(Sep- pak, Waters, USA)
10 mf
sep- pak 16 me
HPLC
: 2
, NaOH pH 12
, 1IN pH 3
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(Fig. 1).

Standard materak Rz, MAR: DABE 0 wrine 10ml

¥ T T
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Waler bath Waler bath
L)

Throwgh preconditioned C18 Sepak

Fhubed 1.6 ml medhano!
L]

Analysis by HPLC with ECD and UVD

Waler bath

Bz, benzidine; MABz, monoacetylbenzidine;

DABz, diacetylbenzidine.

Fig 1. Pretreatment of benzidine metabolites in

urine(solid phase extraction)

01 M (1 mb)
1998; Baselt, 1997) Brown (1995)
M 1mb

NaOH 2M

01 M 1md

1ml
(Fig. 2).
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pH 3, pH 7, pH 12
7 28

SA S(Statisti
cal Analysis System)

Stamdard matemalie MARz DARE i urme 2 ol

T i L]
Audlixd 250 Waber bath adter
FIHH NHTT butfer (pHY) 2 ml addedMaDHpH 12
* .
Extraction Extraction

with ether 2 mi (bwo times) with ether 2 ml (fwo times)

1

T v N 4

Rack mdraction
with & 1% Fa 1wl

Bark extrarticm Back svtraction. Back extraction

with W IM HCTIml with 008 Pa Tl with LI HCT

Aphysia by HFLC wath BCDD dend LVLE

Bz, benzidine; MABz, monoacetylbenzidineg;
DABz, diacetylbenzidine; Pa, perchloric acid.

Figure 2. Pretreatment of benzidine metabolites in urine
(liquid phase extraction)

II.
150m¢ 1g

20044

Rf(relative flow rate)
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1 3
14 LiCl 2

g 63 37 1.2 mé/min

(Figure 3).

(ECD)

(UVD) 287nm

) uvD
ECD 0.8

Upper : urine blank Lower : Bz, MABz, DABz in urine
Bz benziding(100 ng/m!), MABz:monoacetylbenzidine(100 ng/m¢),
DABz: diacetylbenziding(500 ng/mf).

Figure 3. Chromatograms of benzidine, monoacetylbenzidine
and diacetylbenzidine in urine by high
performance liquid chromatograph



1) y y
NaOH
100 ng/mé, 500 ng/m¢, 1000 ng/mé 2wl 2 01 M
: 01 M
2 ) (Table 2). 0.1 M
NaOH pH 12 915~119.8
, 1IN pH 3 9%, 92.1~1028 %,
704 % 01M HCI
(Table 1), NaOH
(P<0.001). 01 M
01 M
60.5~73.6 %, 933~117.6 (p>0.05).
%, 914 ~ 1402 %
Table 1. Recovery rates of benzidine metabolites by solid phase extraction
Bz MABz DABz
a 30.0+ 25* 146+ 0.0 16.2+ 0.0
A 124+ 04 34+ 09 32+ 00
c 7.7+ 0.1 32+ 05 16=£ 0.0
a 58.7+12.3 99.4+28.9 132.4+13.2
B 351+ 33 811+ 83 88.9+115
c 494+ 58 955+ 4.7 102.3+ 6.9
a 470t 3.9 102.6+10.9 106.8+ 5.2
c 349+ 4.6 84.0+129 80.8+125
43t 7.1 88.7+ 29 833+ 29
a 73.6+:16.9 1176155 140.2+15.8
D 605+ 35 1075+ 44 1199+ 5.2
624+ 5.2 93.3+ 5.2 914+ 51

unit, %; * recovery, mean £ SD; A, no treatment; B, water bath; C, water bath after acid hydrolysis; D, water
bath after base hydrolysis; a, 100 ng/m{; b, 500 ng/m¢; c, 1000 ng/ml; Bz, benzidine; MABz, monoacetylbenzidine;

DABz, diacetylbenzidine.
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Table 2. Recovery rates of benzidine metabolites by liquid phase extraction

Bz MABz DABz
a 119.8+19.2* 96.3+ 3.8 70.6+5.0
A b 96.9+17.3 102.2+ 7.8 70434
c 915+ 9.7 92.1+ 45 752+3.4
a 1046+ 4.1 88.0+ 6.0 71.1+45
B b R7+ 7.8 101.6£11.6 64.1+5.0
c 105.5+174 88.2+ 4.3 65.1+2.1
a 97.0+ 3.0
C b 105.0= 35
c 98.4+ 5.0
a 109.5+ 9.8
D b 90.1+ 6.2
c 9.1+ 57

unit, %; * recovery, mean = SD; A, back extraction by 0.1 M perchloric acid; B, back extraction by 0.1 M HCI;
C, after basic hydrolysis back extraction by 0.1 M perchloric acid; D, after basic hydrolysis back extraction by
01 M HCl; a 250 ng/mf; b, 500 ng/mf; c, 1000 ng/m¢; Bz, benzidine; MABz, monoacetylbenzidine;DABz,
diacetylbenzidine.

3 pH 696 9%  (Figure 5).
(p>0.05).
pH 3, pH 7, pH 12
(-76 C) 7 V.
28
(p>0.05), ,
(p>0.05).
84.6~1119 %, 84.8~
114 % 52~704 %
(Figure 4).
(p> 0.05), , ,
(p>0.05).
87.3 ~ 1208 %, 80.9
~ 114 % 554 ~
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Fig. 4. Recovery rates according to storing period of
benzidine metabolites at room temperature
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Fig. 5. Recovery rates according to storing period
of benzidine metabolites at -76C



60.5~73.6%, 93.
3~1176 %, 91.4~1402 %
. Charles (1991) KOH pH 12
80 %
NaOH pH 12
NaOH 2M
100 %
pH 12
2 M
01 M
927 ~
105.5 9%, 882 ~ 101.6 %,
641 ~ 711 % 01 M
915 ~ 1198
%, 921 ~ 102.28 %,
704 ~ 752 %
Baselt (1997)
(103 %)
NaOH 01 M
90.1 ~ 1095 % 01 M
97 ~
105 % . Brown  (1995)
(o- toluidine) (aniline)

NaOH 47 M NaOH
80 C 2
NaOH 2 M
2
Brown (1995) 9 ~

100 %
NIOSH (1994)

(method 8304) -20 T

2 , GC/ECD

(method 8306)
. Charles (1991)

28

6

28
1208 %,

554 ~ 696 %

, 1992; 1994),

01M
NaOH
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pH 3, pH 6, pH12
pH
90 % 75 %
pH 3, pH 7, pH 12
pH
873 ~
809 ~ 114 %,
28
28

( Lynn , 1984; Babu

NaOH
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