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ABSTRACT

Objectives : Diazinon is an insecticide which acts as a contact stomach and respiratory poison, and used throughout the
world to control a wide range of sucking and chewing insects and mites on a range of crops. In this study, the airborne
diazinon levels were measured for farmers, pest control operaters, landscapers, and agricultural chemicals sellers, and an
assessment of the health risk to the workers was presented. The exposure scenario was based on the route of inhalation and
skin absorption.

The “OSHA Method No. 62” was used to sample and measure the airborne diazinon levels. The skin wipe method was
applied to measure the level of the diazinone exposure through the skin. For the determination of exposure scenario, the
exposure factors were surveyed for the daily average inhalation rate and the exposure period and frequency and time of
diazinone as well as the body weight and lifetime of the workers. The median values of exposure frequency and exposure
time were selected after evaluating the validity of those.

Methods : The highest level of the diazinon exposure in the air was 107.21 ug/m’ in farmers, followed by 93.53 ug/m’ in
landscapers, at 31.40 ug/m’ in pest control operators, and 1.04 ug/m’ in agricultural chemical seller. The amount of skin
absorption was the highest in farmers at 63.39 ug/day, followed by landscapers at 10.47 ng/day, pest control operaters at
4.26 ng/day, and agricultural chemicals sellers at 0.34 ng/day. The hazardous indices calculated using toxicological
reference value were 2.79 for pest control operaters, 0.41 for landscapers, 0.07 for agricultural chemicals sellers, and 0.06
for farmers.

Conclusions : While the farmers were exposed to the high levels of diazinon through the air and skin, the pest control
operaters, landscapers and agricultural chemicals sellers have more the diazinon hazards than the farmer based on the risk
assessment in this study.

Key words : Diazinon, Health risk assessment, Skin wipe method
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Table 1. The concentrations of diazinon by the exposure group

The concentrations Amount of skin

Number o diazinon in air absorption
Groups of (ug/m3) (ug/day)
wokers
Mean SD Mean SD
Famers 14 10721 116.11 63.39 5877

Pest control
operators

Landscapers 6 93.53 120.00 1047 544

4 31.40 16.14 4.26 1.18

Agricultural

. 1.04 0.68 0.34 0.83
chemicals sellers
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Table 2. Exposure frequency time

HopAle= HaE =249 A% A84 37 103

Table 3. Life time average daily doses

Pest control Agricultural Pest control Agricultural
Characteristics Famers Landscapers chemicals Characteristics Famers Landscapers chemicals
operators operators
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Number of 30 16 13 20 Number of 14 4 6 6
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+
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E . #
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(ng/kg-day)

LADDsa,, Lifetime average daily doses by diazinon in air
LADD55k|n Lifetime average daily doses by skin absorption of
diazinon

¥ LADD;: Lifetime average daily doses

Table 4. Hazard Index and management ranking by exposure

group

Pest control Agricultural
Characteristics Famers Landscapers chemicals

operators
sellers
Hazard Index 0.06 2.79 0.41 0.07
management 4 | 5 3
ranking

Oy

OUNI
2o K

Lo >
o

a

vl

2000). 34 A AA e EF T S48
=2 nwslo] Bz} 2.79, 274 AR 0.41, %
A=} 0.07, 511 0.06 &0 2 A& E g}, 1]
o] 1A A4 7]& 1S 275} th(Table 4).

Y

e I

V.o %=t

Wright 5-(1980)-> t]o} 2| = Lol A t] o} A =&
=23t A3} 0.28ug/m’ 0] H= 0 085-0.84ug/m3
°2 B3l Wachs 5(1983)2 A=A S whuj

Sk Aol A 1447 A AR E HopA] =& 5
At AT} 34ug/m’olety B3t Th Wright &
(1983)2 s Fe| o] Au| A2 AHEH EY 24
o A 2417 Al B A 5 AT} -TWAZ} 20.6ug/m’0]
g}a B 315l } Currie 5-(1990)-2 77 2] AFFEAL o A]
ol = AEAE AEIIL 4XTE fofx|i=0]
27-163 ugm’ . 2 A& gt ¥ 11319t Hayes
(1980)2 tjofA|i=of & 22219] & 52e]A}of A
8-TWA”} 131.0 ug/m’o]gtil H 13}t Weiss-
skopf(1988) = T+ 3 t]obA|i= AFA|o] =2H &

J Korean Soc Occup Environ Hyg, 2012: 22(2): 100-106



104 A7, AAG, 955, 27149, =AF

2o A vRweEe A3 AI} 0.6-11mgem’,
0.1-0.25mg/cm’ o] 2}x H 1 3Fch o¥ i o
25t AR}l vwa) 2 o w3 Helde g
ol gk 4= qlch
2 AT =EAVGE AHSH = EAF T S
F, wE3AL, mE3NEE I wE A5 YEE
(B, 2011) 9 BAH ARE A&t U A
A A HEGS AHESIA AL, =E W E 9 e A TH
Sy Aol wE dAFdE A=V gle] Us.
EPA(1996)0] 4 # 3l wwjo] whet A&zt 2
o] Fopgro R AAstdrnt wHe &R EE T
520059 3319 & Ao R A EAR
21 6.9U T} FAMSE A3tE At

S5 50| g3t A2 U.S EPA(1996) A2 o) A &
ol AL FAA 0.45m’/hr, EEA] 1.2m’/hro| 3 o
o FAA] 036m’/hret FEA] 14mY/hro 2 JHb
Ql fA= FUHA U TEHL 20mhro 2
3k 9t} o] AXe St & A AEE A A
I Q)= FA1A] 0.45m’/hr, 3] A7) 0.94m’/

hr, W27 Z27] 1.13m’/hr, A A3 2a] 7] 1.87m/hr,
]

il

A7 5

e ¥
X
4>
in
A
>
fu
et
ik
oo
_<|>L
2
B
1A
A

e sho] g5kt
= =4 17 AEA HhE
oA F7HA] A4S AFESElTE 9 Y BUHA] &
nalysis: PEA)2 Z} =& Ho
&l B+, 2943, E= 95% UCL(upper confidence
level)@f 22 T U ZH-E AHE-5Ho] 32l QIS =
O 2(ZHF,2001), & Aol =
A A4S e e M A EA 7|t E
LEol agrt d 987t Qo] AEEdS 4

>

—~

=)
o
=3
=
=4
a
w
=
8
job)
=4
a
o

To] 8344 A4== US. EPA(2000)A+ =&
ggsto] Fxb Qatoll o3t &4 A (interspecies
extrapolation) 108]Q} £7+9] WHolAlof oJst E&4]
A (intraspecies variability) 108] & 3}o] 1008 2 =4
&FA 231 2] & 0.26 ng/kg-day & &2 AFE3} T
E=EA o o3t A -& = (potential dose) 2 &
49 FUHEE AL Bt i E e HdEAY
ZomizhA o] Y& Foll HEt + A FS ek
CHEHE -, 2001). HPE P B2 ol 7)o 5/4d35H4

;

4

J Korean Soc Occup Environ Hyg, 2012: 22(2): 100-106

A o A =T v E Skl [l AlaE
APESTE el A 1S 20T A9 A7 ol
o WA 7ol = A& o m| ek -, 2001)

2 A3 Az AA, =524 AR}
FEolnh =E TS AFA Y T A7), AR AP,
ARG EH ol whet Ao 7k e 4= Qe

A, e2AUY 25 9 A5 24572
fstth & A4 =E3ATE =E27IZE A, 71
ol P2 TAARNA W AA AT HEFDS 2§
sto] 21 e gre A8kl AFE o9
Zpol & HlaLstr] fs Al A5 T E S A5 AL
ol & A= AZHL

NA, w2 A 7F w2 Es 4Rz a2 3as9
o EA R 427 REFHG T
FF AFgFoRE A, Bk F7] M9l Cofal
wEAE YW AEAGR7F aET B4, U Aol
0,

v.d &

HotA=9] 37 &5 =d s v5

ALY e E 2HATE v O R AR = EF

ol ApE abESt vt 22 2Ee At

1L 37 2 =255 591 10721ugm’, 23 A=
93.53ug/m’, ® A} 31.40ug/n’, Skl A} 1.04ug/m’
0|9l v H &85 A= 51l 63.3%ug/day,
I AR} 10.47ug/day, %7 ¥AH4.26ug/day, & <F ]
A} 0.34ug/day <=0] i T}

2. bE2AUGE QY YUFATZTFL &
A, 2 AAR AHT
27.12m’/day ©. 2 7} 849 ok
+ &5ots & 02 M5ty
S 10.80m’/day 0. 2 3}3ith =7
gom, &2 62.8kg, 7ol Ee
RS2 =& s RO F9)
Fol =& AT F9 1AZE S A
| 2417, s ok G 2} 8 A1 ZHO 2 B}

]

=

offl
o
_O|L
2
1A
M

o M
S 2 1r
o T2
iy
rlr
o doh X o oZ

S
W
Mo foh

MY
flo o

~J
o0
AN W
RIS
o
u

flo O i ol ® U 1@

p

>
o

oX op %
].ﬂllgo\.

N

2 o

=
e |

T
rir
of
rg
lo
~J
i o
ok
12
2
R
-
)
i
S
e
N
oM.
2 ¥
5y

B o BNomt 3@ ok qf
oo

off
12
=)
£

1A

N
N
do
ol
12
1A
2
S
~J
u\D
N
o
1A
2

A=} 0.07, %1 0.062>0 & v Az}

(=)
N
\:ﬂ
off
1o 9
i
£

http://www.ksoeh.org/



B 594 F8 54, 2010
7, $A44, AAE, 4FS, =4
47 TH ZEAEY JAR:FE
o83 A 1996; 10: 83-93
A, e, ojFd, T4, o

o, For
S
£
RSy
L)
>

£

¢

o
A
g

3], AEd, #7148 f719A

AR g dFFde] 2ol it

1998; 9: 135-140

w+F9 59 oFset X5 HAAA.
3= 1996; 39: 737-747

olAe). =l HEAF g A=, A FHst
A 1999; 32(4): 65-66

oY, tF AWEAAAY Fa 2FEH s
A 7F e Hgd #A AF st

thshd uhALERS =& 2004

rl ©
Agjfén\'d

o
2L N

olo off
ot ofy

2
&
lo
>

EAA. AZAZFZALR A 2000
B3, vz AT AA ASAEHEIN, =

8§53 Pa 2FRNEY BY 32 QA =3
{7} ANALYICAL SCIENCE & TECHINOLOGY
2000. 13(6) :89-96

58, AAd, 2d4, AR, AFF, 455, =
AE IdF Tt HAFAY T TE HEHS
A7t S ZaE dF4AHANEs 5AEE
i3] AAF. 2006

FAE =PRI H AL 2001

AAR FF-EAFASE 2011

American Conferce of Governmental Industrial Hygie-
nists(ACGIH). Guide to occupational exposure
values, 2011

American Conferce of Governmental Industrial Hygie-
nists(ACGIH). Threshold limit values for chemi-
cal substances and biological exposure documen-
tation, 2011

Adams WC. Measurement of breathing rate and volume
in routinely performed daily activities, Final Report.

http://www.ksoeh.org/

HopAle= HaE =249 A% AdA4 37 105

1993

Arena JM, Drew RH. Poisoning. Thomas Publisher
1986; 5: 180-186

Agency for Toxic Substances and Disease Registry
(ATSDR): Toxicological profile for diazinon,
1996

English T, Ellis EF, Ackerman J. Organic phosphate
poisoning. Morbid Mortal 1970; 19: 397-404

Currie KL, McDonald EC, Chung LTK, Higgs AR.
Concentration of diazinon, chlorpyrifos, and ben-
diocarb after application in offices. Am Ind Hyg
Assoc J. 1990; 51(1): 23-27

Hayes AL, Wise RA, Weir FW. Assessment of occu-
pational exposure to organophosphates in pest
control operators. Am Ind Hyg Assoc J 1980;
41: 568-575

Hayes W. Pesticides studied in man diazinon. Wilkins,
Baltimore 1982; 385-389

Korea Agricultural Chemicals Industrial Association
(KACIA). Pesticide handbook, 2000

NIOSH. A NIOSH Technical Repost: Guidelines for air
sampling and analytical method development and
evaluation. Cincinnati, OH, DHHS(NIOSH), 1995

Occupational Safety & Health Admininstration(OSHA).
Index of sampling and analytical methods, 1986

Stephanie MP. An approach for estimating workplace
exposure to o-toluidine, aniline, and nitroben-
zene. Am Industr Hyg Assoc J 1994; 55(8):
733-737

U.S. Environmental Protection Agency(EPA). Inter-
grated risk information system(IRIS). Substance
file-diazinon, 2000

U.S. Environmental Protection Agency(EPA). Guiding
principles for montelcarlo analysis, 1997

U.S. Environmental Protection Agency(EPA). Exposure
factors handbook. volume I. General factors.
EPA-ORD. EPA/PB-124255. Washington DC
1996a

U.S. Environmental Protection Agency(EPA). Risk assess-
ment guidance for superfund volume I, 1989

VanRooij JGM, Maassen NM, Bodelier-Bade MM,
Jongeneeien FJ. Determination of skin conta-
mination with exposure pads among wokers ex-
posed to polycyclic aromic hydrocarbons. Appl
Occup Environ Hyg 1994; 9(10): 693-699

Wachs T, Gutenmann WH, Buckley EH, Lisk DJ. Con-
centration of diazinon in air of a retail garden
store. Bull Environ Contam Toxicol 1983; 31:
582-584

Wecker L, Mrak RE, Dettbarn WD. Evidence of

J Korean Soc Occup Environ Hyg, 2012: 22(2): 100-106



ot

106 AS$A, AAd, 45, 2714, =A

necrosis in human intercostal muscle following
inhalation of an organophosphate insecticide. J
Environ Pathol Toxicol Oncol 1985; 6: 171-175
Weisskopf CP, Seiber JN, Maizlish N, Schenker M. Personal
exposure to diazinon in a supervised pest eradication
programme. Arch Environ Contam Toxicol. 1988; 17: 201-212
Wright CG, Leidy RB. Insecticide residues in the air of

J Korean Soc Occup Environ Hyg, 2012: 22(2): 100-106

buildings and pest control vehicles. Bull Environ
Contam Toxicol. 1980; 24: 582-589

Wright CG, Leidy RB, Dupree HE. Diazinon and
chlorpyrifos in the air of moving and staionary
pest control vehicles. Bull Environ Contam Toxicol.
1983; 28: 119-121

http://www.ksoeh.org/



