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The characteristics of farmer's dermal exposure during pesticide
spraying and dilution in cut rose greenhouse

Hyo-Cher Kim® - Kyung-RenKim - Kyung-Suk Lee - Kyung-SuKim - Kyun-Ah Cho”

National Rurd Resources Development Indtitute, Rural Development Administration of Kores,
YK orea Ocoupationdl Sefety and Health Agency

This study was conducted in cut rose cultivation field in
Goyang to evaluate pesticide exposure of farmers and the
relationship between the exposure and work
environment/method for cut rosefarmers.

Dermal exposure was assessed with patch (thin
chromatography layer paper), cotton glove by body parts during
mixing and spraying works in which pyrethroid,
organophosphate, carbameate pesticide were used in 4 cut rose
greenhouses located in Goyang province, checking
characterigtics of environment/working method a the same
time. Body parts assessed were asfollows;; glove : hand, petch :
head, neck(front/back), chest, back, shoulder(right/I€ft),
upperarm(right/left), forearm(right/left), thigh(right/left),
shin(right/left). Pesticides were analyzed using gas
chromatography(NPD/FID) after extracting with ethyl acetate.

Exposure amount differed according to pedticide type. But
dter gandardizing with tota net weight of peticide sprayed,
there were no dgnificant difference anong pedticides. There
were sgnificant difference in exposure amount among body
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parts(especidly exposure amount of thigh, shin were more then
the others), which means exposure happen not by pesticide
dispersion in ar but by contact with cut rose(leaf, branch)
indirectly. Walking forward during Spraying made famers more
exposed than waling backward, these results means contacts
with leaves/branches made exposure happen in cut rose
greenhousedso.

As aresult, pedticide exposure in cut rose greenhouse was
related with contact of leaf/branch which pedticide remained in,
which made exposure pattern (especialy exposure amount)
differ by body parts

Key Words : pedicide, derma exposure, cut rose, spraying,
mixing, organophosphate, carbamate,
pyrethroid
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Figure 1. Mixing spot
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Table 1. Characteristics of pesticide that would be assessed in this study.

Molecular weight Vapor pressure Type Concertretion
Fenpropathrin 34943 5X10-6nmHga 20 C Pyrethroid 5%
Methidathion 30234 1X10-6 nnHg a 20 C Organophosphate 40%

Methomyl 162.23 5X10-5mmHga 25 C Cabamae 45%
Table 2. GC conditions for the analysis of fenpropathrin, methidathion, methomyl analysis.
Fenpropathrin Methidethion Methomy
Instrument GCHP680 GCHP680 GCHP68%0
Column HP-5(30m X 0.25mm X HP-5(30m X 0.25mm X HP-5(30m X 0.25mn X
0.25 ym film thickness) 0.25 /m filmthickness) 0.25 ym filmthickness)
How rate (mé/min) Carier(N2) 1:5 Carier(N2) 1:5 Carier (N2) 1.4
Oven conditions 280 C 210C 128 C
Injection condition Slitless1 11,250 C Splitless1 ul, 250 C Splitless1 11,250 C
Detection condiition FD,320C NPD, 325 C NPD, 325 C
TLC paper Ethyl Acetate 20 ml, Ethyl Acetate 20 ml, Ethyl Acetate 20 md,
Sonication 30 min Sonication 30 min Sonication 30 min
XAD-2 Ethyl Acetate 1 ml Ethyl Acetate 1 m¢ Ethyl Acetate 1 ml
Glove Ethyl Acetate 75 md, Ethyl Acetate 75 ml, Ethyl Acetate 75 m,
Sonicaion 30 min Sonication30min Sonicaion 30 min
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Table 3. Detection limit and desorption efficiency by pesticides («g)

M

bod

)

off

o,

ol
o

o of\
o

)

ALEAREA 07 H g | w3} A2 IE0] ThE 2

Detection Detection limit by desorption Desorption efficiency _
limit volume () %) Soring
temperature
(9 Pach(0ml)  Glove(7sm)  Pach(0ml)  Glove(7snl)
Fenpropathrin 0430 8.60 3225 %4 100.1 5T
Methidathion 0040 080 300 732 8L1
Methomyl 0275 550 2064 609 766 4C
"Volume of earthy acetate
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Table 4. Characteristics of pesticide-work assessed during spraying and mixing.

Wind L Aver i Net weght/ Walki
Temp:g’ature veloaity Sor?/rlnri\g)tme sprayingg:ea vo?grn?/evn\%th qorayingvglume vdocirt;%|
(© (/e M) wae(l)  (mgt) ()
. 2048 012 101.39 218755 526,00 026 049
Spraying +545 +015 +6450 100071 +167.79 +02 +031
Viing 2350 032 _ _ _ _ _
+071 +025

* \When fan was off
+ Walking direction was forward

Table 5. Statistical characteristic of pesticide exposure assessment with patch and glove (:.g)

Spraying (patch+glove) Mixing
Bed Sall (Glove)
Fenpropathrin Methomyl Methidethion Fenpropathrin Fenpropathrin
(n=9) (n=7) (n=5) (=2) (=2)
average 257116 20327.39 22856.10 890.24 2086.11
= SD +125370 +8274.15 +19892.96 +10.08 +2660.21
(Range) (3866.33~196.07) (30485.88~4867.90) (47816.13~147501) (897.37~88312)  (3967.16~205.05)
Analyze / used weight 0.013" 0.009 0.010 0.003

of pesticide’ (%)

* Percentage of pesticide amount analyzed in patch and glove within total sprayed pesticide amount in greenhouse(%)
"p=0003
p=0.647
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Figure 4. Percentage of pesticide exposure by upperarm, forearm, thigh, shin
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Figure 5. Percentage of pesticide exposure by head, neck, chest, back, shoulder.
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Table 6. Comparison of exposure among all body parts (patch) and hand (cotton glove) during spraying.
N Total body parts(ug) N Cottonglove(ig) ~ Cotongoveltotabody pats
Fenpropathrin 9 66543 + 346,64 9 1905.72 = 967.00 2.86
Methidathion 5 13661.99 + 11797.64 5 9194.10 =+ 8697.10 067
Methomy! 7 8449.69 = 212958 6 13857.32 + 5566.85 164
Table 7. Comparison of pesticide exposure between left hand and right hand with fenpropathrin
Left hand Right hand LeftRight
Spraying (n=9) 113125 + 62147 102587 + 51899 110
Mixing (n=2) 188876 + 2510.33 197.34 + 14988 957
Table 8. Comparison of pesticide exposure between walking directions during spraying with methidathion
Thigh(L) Thigh(R) Shin(L) Shin(R)
Badkward 21074 17080 28715 26831
Mean (.¢) (=2) +10892 +177.08 +11083 +12763
+SD. Forward 3689.21 3260.86 304.14 2632.10
(n=3) +1344.69 +1225.18 +520.74 +27218
pvaue 0.040 0044 0006 0002
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