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Benzidine Exposure Among Benzidine-based
Dye Manufacturing Workers

Jae-Hoon Roh, Yeon-Soon Ahn, Kyoo-Sang Kim,
Chi-Nyon Kim, Hyun-Soo Kim

Institute for Occupational Health, Yonsei University College of Medicine, Seoul, Kore

To evaluate the differences of benzidine exposure patterns of the workers in two benzi-
dine-based dye manufacturing factories, the concentration of benzidine in air, blood and
urine were measured. The air levels of benzidine dihydrochloride and benzidine-based dye
were measured by high performance liquid chromatography with ultraviolet detector.
Blood samples were collected at 3 hours after exposure and urine samples were collected at
the end of shift. Blood and urine samples were analyzed by high performance liquid chro
matography with electrochemical detector.

The level of benzidine in reaction process (input, diazotization, and coupling) was 0.381
+.7950 g/m®. The blood benzidine was deteced in 25 workers among 38 in reaction process
and their mean levels were 0.0153%.0376 ng/mg Hb. The urinary benzidine was detected
for 11 workers among 38 workers in the reaction process.

The level of benzidine-based dye in drying and packing process was 52.1748+14.4111
g/m’. The blood benzidine was deteced in 6 workers among 38 in drying and packing
process and their mean levels was 0.0062+.0274 ng/mg Hb. The urinary benzidine was
detected for 1 worker among 38 workers exposed to benzidine-based dye .

The blood and urinary benzidine were detected in workers exposed to benzidine-based
dye. Such results suggested that some part of benzidine-based dye was metaboized to ben-
zidine. Therefore, some regulations for manufacturing and use of the benzidine-based dye
are needed to prevent its hazards in industries.
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Fig. 1. Structure of benzidine(left) and benzidine-based dye (Direct Black 38, right)
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Table 1, Operating conditions of HPLC/UVD

Description Condition

Column Polymer Cyg (4. 6mnX 25cm, 10um)
Mobile phase Methanol : Phosphate Buffer(75:25)
Flow rate 1.0m!/min

Detector UV detector, 280nm (0,02 AUFS)
Inject volume 204

rpm, 5%)&e dFE E3¥h 0.9% NaCl
|Qo = 33 MHsz EDTAHT. 5 10°M)-&9
2 A7e & A EREl AEd S st de
22 AFAANAY. AAEE EE3t JdEg:E

- (8:2), 96%°leg, oetg:oeH=2(1:3) & dHz

2 AEstn ARAA A2ZERVe FAE 538
4ok, SFd dEZEH6 0.05% SDS(sodium
dodecylsulfate) &+ 1IN NaOHZ 7}sla] 420X
1A17F B9t £E9 1 IN HCIZ pH8= HAs}
Act, WEed 22 Z434d Cp Sep-Pak(Wa-
ters) ol lml/minZ & F1 SFHFT2 Ay
o Wgg&E £33l 0.45m PVDFYE (What-
man) 2 dFsle] BMgdoz viEo] HPLCY
ECDE col&3tq £434ch(Birner 5, 1990)
(Table 2). '

Table 2, Operating conditions of HPLC/ECD

Description Condition

Column Polymer Cg (4. 6amx 25cm, 10:m)

Mobile phase 0.01M Ammonium acetate : Methanol
(25:75)

Flow rate 1.0ml/min

Detector EC detector, Range(5 nA/V)
Potential (0.6 V)

Inject volume 204

Chart speed 0. 5en/min

Cl 2F WX 24

AHE A KOHE 718l pHI12Z
80CE 2417 5% ¥ AedA darasan. 4
2o0g WEes 22 BU5Y Oy Sep-Pakdl &
87T 2R5E A¥sanh ez 347
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0.45um PVDF filter2 <33 % HPLCe ECD
£ olg3te ¥2ol FHow EBEAEYTHCharles,
1991) (Table 3).
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Table 3. Concentrations of benzidine in working area, blood, urine by type of working process

unit: working area, g/m’ ; blood, ng/mg Hb ; urine, g/g creatinine

benzidine concentration

No. of

Type of exposure

source

Workig process

workers

urine

blood

working area

Mean

Detection Rate Mean Range  Detection Rate
ND*1.0719

Range
ND*0.0791

Mean

Range

11/38(28.9%)

0.1295+.3364
0.1897£.4910
0.0121£.0439
0.0131£. 0050

25/38(65.8%)

0.0153+.0376
0.0160+.0042
0.0062+. 0274
0.0066=. 0030

N.D*-1.8184
N.D™5.1622
N.D'-8.1659
N.D-3519.0

0.3881% . 7950
0.7287+1.7481
52.175£14.411
440.20£729.01

38 GM£SD*

benzidine

Input, Diazotization

ND*-1.9210

ND™-(0. 2488

ND'™-0.0181

AM£SD*
38 GMSD*

dihydrochloride

benzidine

& Coupling
Drying & packing

1/38( 2.6%)

ND*0.2716

6/38(15.8%)

ND*-0.3120

ND-0, 1820

+p(, 0001

AM+S8D"

based dye

+Hp(.01

*: Geometric Mean Standard Deviation
**: Arithmetic Mean Standard Deviation

+: Not detected

+: Result of Mann-Whitney test
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