S AIRI BB X|, H|23F X45(2013)
Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(4): 412-420

20|, &e|, Zxt IR0 AL S8TQIA| A}
Az EAl =& SAo| T3t of

*

21X . 0|Z% - AN - DIHE - 2ZE} . HIQN

Research on Exposure to Total Dust and Endotoxin during Planting and

Harvest Tasks at Cucumber, Yellow Melon and Potato Farms

Hyo Cher Kim - Kyung Suk Lee - Hye Seon Chae - Kyung Ran Kim - Kyung Doo Min - Yoon Suk Park

National Academy of Agricultural Science, RDA

ABSTRACT

Objectives: This study was conducted in order to evaluate personal and area exposure to airborne total dust and endotoxin during
harvest and planting tasks at cucumber, yellow melon and potato farms

Materials and Methods: Total dust was measured with NIOSH method 0500. Endotoxin were measured using a 37 mm glass fiber
filter which was connected to an air pump calibrated to 2 LPM, and then analyzed with a Turbidmetric kinetic method.

Results: The average(arithmetic mean) concentrations of total dust in the personal samples were 0.10- 3.81 mg/m’ for cucumbers,
0.21-1.19 mg/m’ for yellow melon, and 0.08- 2.72 mg/m’ for potato. There was a significant difference in the harvest task among the
three farm types(p=0.019 of personal sample, p=0.048 of area sample), in which the air concentration for potatoes was higher than with
cucumbers and yellow melons.

Conclusions: It was found that potatoes(planting and harvest) should be considered the first priority for studying and reducing total
dust exposure.

Key words : total dust, endotoxin, exposure, cucumber, yellow melon, potato
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o2 oA HTHRDA, 2006). QA5 Ao R Ao 48%R] ka1 QIth(Yoo et al.,
=, 9 soAe ARy =224 A 2003; Kim et al., 2007; Lee, 2011; Kim et al., 2012).
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Schenker et al., 2005; Aybek & Arslan, 2007; Tsapko
et al., 2011).

IT. CHA S Hhe
1. i2Ch A
B AfoE FA HEEE BEE S o
ZQl ZH=el Qo) o], A} FES giatoz A

Il 2 £ Hi =EH7PF o E
2] galelo] Hlsl A mluek Ul FAY 2 &F AT Y A
ol Ao tffio] Fof, BT A, 298 & Bl gl =718 giao s =3 sk Ao
o uwsh: Ao LA oUW, A AL B opd, e $AR AASHEAA, AL
dgho] Hlgf sdcle] ARt AFIFE A= 2 A7), AAA R, SAFEE 5)S 7HE B71S0|
A7k E87) ujiolet etk Jed BAel  ga Yels sk, FAw S A7le] Hol
LeZo] FAJMNA ot TS ded + 3l 7153t 5715S A& 2010~2011 9] 7]7F ¢t
T ACR 9 dolA gL Qo el AQagy wEsle] stk 25, ZYuls,
T A4 T 2119 =& 5 dig A7 A% e, 2AA7], 2 AL Table 13} 2}
How Wad Hoz Azhdth
WAES AT $UASS B ATS Wl 3 EH ChA xHY
29 ofobd Aq) She BAR B %ol M £ 2y iy A AW A WA e 2t
oFEAel o Wol =&Y 4 gk 53, FA 4
o] Aol B B Tl ArjHom Ao 1) FARY
Al71ol S sHAl HH, ol B4R Qs o Az A9 Fhelel eol= vidE HWAR F
Table 1. Location and season of task by farm type and task
Farm type Task Location Season of task Remarks
Planting Mar. ~Apr.
Cucumber NamYanglJu Greenhouse
Harvest Jun. ~Aug.
Planting Mar. ~Apr.
Yellow mellon Yeolu Greenhouse
Harvest Jun.~Sep.
Planting HaeNam Sep. Winter-potato
Potato
Harvest PyeongChang Sep. Summer-potato
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5o Figure 1, 2} Zro] &0 SH|& BFS A2
3, mFo] BET A oA HHS Fo) F& BE F
Qlofl P WAoo g Aol o]FoZItt. o|nf BE2
HE 10~50 cm 7HA 0 & Aojx|A| = ZiRl= &
)3 e Aejofl A 2Hle ghch ke vl A
< 3 Ao A 2} ke WAL oA F RT3t
FrAFsI, go] obd AALE ol UA
=2 s 2 ]

a0 2Heo] of

I J
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Ju et
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jabad
flo
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1=
3T

ol
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il
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2) 2&Y

TEAYS ol dY= fIFol uhEk AW
R e e P 2 P = e il s S e o S B R e
o] ZAAA7F FAE R A, 2P AL ok A
Aol Al 2k shr, @ol= o] AZFE Al ApAl9]
A A stck(Figure 4, 5, 6).

4 EF U EN
T2 S5 v AP R A AT A A AA]
stz HH(NMAM 0500) #Hxske] 37 mm PVCE

E](225-8-01, SKC, USA)E &% 2 LPMo2 =3%

% Z(Aircheck 2000, SKC, USA)Q} 143} 7 olxt

Al Mg qdste] 245 =48k

ERE F49] 2 37 mm T Eo] ¥ E AH
o

o
olgtol 23 At 24 F DY FAY

AzEAL HHY 2= 37 mm Glassfiber ZE
(2257, SKC, USA)E 2H8ste] $87 243 5
3 A9t PAlew ENL spen, 23 & U
By "Eo tste] Kinetic Turbidmetric method
GroldEl HiEh) S olgale] #4E Saelolrt.

5. Kt=e| BM

H Ao A SPSS 140 FAZZII3Y(SPSS,
USAYE Bgste] BARMS sheict B4, d=S
Ao ZHE/ZFA7E Aol Student's t-test, ANOVA,
Duncan AFE ARL Al on, EAT} dEEA]
9] APA]-L Regression analysisES Al A5} Th.

Figure 4. Harvest of cucumber

http://www.kiha.kr

Figure 2. Planting of yellow melon

Figure 5. Harvest of yellow melon

Figure 3. Planting of potato

Figure 6. Harvest of potato
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Table 2. Condition of workplace during task

29 & BEAZFS Table 3, 4, 59} Zth

o] Ao FEA I AEHHETHEAD
= BAZFG ol A QAR 3.10(2.42) mg/m', A SGA| =
0.20(0.02) mg/i, Z=3Fzrelo 4] ZHAIAR 0.60(0.78) mg/
m, A A E 0.17(0.18) mg/m' .2 24 =] 9]t Table 3).

o) o] FRA B FEe] ALHREEHA
= ARGl A ARJIARE 0.77(0.40) mg/m', A A=
0.40(0.22) mg/'m’, =22 A ZlQIA] & 0.61(0.31) mg
m, A A R 021(0.12) mgm'©.2 24 %It Table 4).

2olo} 2ol A% o| A4 Fol AlolA AR
o} AN R B 2folS BHZ AT S22
3 QAo EAROZ Golat Aol WA
A o, & A BE RN =EF5ETt

Farm type Task Temperature('C)  Relative humidity(%) Area Duration of Target of
measurement measurement
Planting 6~13 15~40
Cucumber H 20~30 45~75
arvest ~ ~ :
'About 660 m Total dust, endotoxin
Planting 11~30 17~50% (single greenhouse)
Yellow mellon
Harvest 14~20 83~94% 4~9 hours
Planting 27~31 70~90% 16,500~33,000 m*
Potato ) Total dust
Harvest 24~28 70~90% 9,900~165,000 m*
Table 3. Concentration of airborne total dust between personal and area sample in planting and harvest task of cucumber
(Unit : mg/m’)
Personal Sample Area Sample +
P P p-value
N Mean(SD) Range N Mean(SD) Range
Planting 2 3.10(2.42) 1.40-4.81 4 0.20(0.02) 0.17-0.23 0.339
Harvest 7 0.60(0.78) 0.10-2.26 10 0.17(0.18) 0.05-0.63 0.200
p-value* 0.375 0.716

: p-value between planting and harvest task by t-test
: p-value between personal and area sample by t-test
: Number of sample

Table 4. Concentration of airborne total dust between personal and area sample in planting and harvest task of yellow melon

(Unit : mg/m’)
Personal Sample Area Sample +
P P p-value
N Mean(SD) Range N Mean(SD) Range
Planting 5 0.77(0.40) 0.28-1.19 4 0.40(0.22) 0.10-0.61 0.140
Harvest 4 0.61(0.31) 0.21-0.92 6 0.21(0.12) 0.04-0.34 0.083
p-value* 0.510 0.106

: p-value between planting and harvest task by t-test
: p-value between personal and area sample by t-test
: Number of sample
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Table 5. Concentration of airborne total dust between personal and area sample in planting and harvest task of potato

(Unit : mg/m’)
Personal Sample Area Sample +
: P p-value
N Mean(SD) Range N Mean(SD) Range
Planting 4 0.97(1.19) 0.08-2.72 10 0.24(0.33) 0.00-1.26 0.314
Harvest 10 1.48(0.60) 0.48-2.37 6 0.64(0.64) 0.03-1.43 0.020
p-value’ 0.297 0.199

: p-value between planting and harvest task by t-test
: p-value between personal and area sample by t-test
: Number of sample

= Az el
<= ngm'S 2 $2H2F(0.60 mg/m’)
Bt =E430] = th(Table 3).

AR ZAE FEZ =E25Lo Asdd(EEd
A& AARA A ZHIAIRE 0.97(1.19) mg/m', A HA|
7 0.24(0.33) mg/m', ==Y A FHQAA R 1.48(0.60)
mg/m’, AGARE 0.64(0.64) mym'=Z ==t U
2o A NIAFLF A HAE ==50] 2}o] S t-test
£ ol&sto] A% A 829 IR k&
0] 148 mym'= A GA|=2(0.64 mgm)ET ZAZHORE
FootA w=Adct AP e 2ol AJA RS
AGA g A HEFE FAHORE Fo5t Ato]= WA E
Z] OFQFCHTable 5).

T SARCR Foltt Aol A Fhon,
| 7
1

o
EXINIs
of
H
N

3 Y KoMl 27 EEE0| o & SN
2220 gt AR} AdA R Fo 2]
ol Aol #m7k wZek Folo] djst H]LE Table
6, 73} et
Balare el A AN e} KN R4 Golat
Ajol2 selsly] ofggon, Satatelel 49 sjel
A=} A AA RN AR O] B AR Goja)

=]
o] EEA wEEEe] ASHRHEE
Hah= A4 oA 7HQIA & 460.00(14.14) EU/,
A A2 12.50(2.52) EU/m, Z=8H2Fqloll A 7|QlA| =
17.86(11.75) EU/mr, A|eJA]&= 43.00(51.60) EU/m'E
57 = Y TH(Table ).

Table 6. Comparison of airborne total dust concentration among farm type in planting task

(Unit : pg/m’)
Mean(SD) .
" 5 S p-value
Cucumber’ Yellow melon Potato
Personal sample 3.10(2.42) 0.77(0.40) 0.97(1.19) 0.100
Area sample 0.20(0.02) 0.40(0.22) 0.24(0.33) 0.569
" ANOVA
Table 7. Comparison of airborne total dust concentration among farm type in harvest task
(Unit : pg/m)
Mean(SD) N
" 5 S p-value
Cucumber Yellow melon Potato
Personal sample 0.60(0.78) 0.61(0.31) 1.48(0.60) 0.019
Area sample 0.17(0.18) 0.21(0.12) 0.64(0.64) 0.048
"1 ANOVA
http://www.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(4): 412-420



Table 8. Concentration of airborne endotoxin between personal and area sample in planting and harvest task of cucumber

(Unit : EU/m")

Personal Sample

Area Sample

+
N Mean(SD) Range N Mean(SD) Range p-value
Planting 2 460.00(14.14) 450.00-470.00 4 12.50(2.52) 10.00-16.00 0.013
Harvest 7 17.86(11.75) 1.00-38.00 10 43.00(51.60) 0.00-138.00 0.167
p-value” 0.000 0.095

: p-value between planting and harvest task by t-test
: p-value between personal and area sample by t-test
: Number of sample

Table 9. Concentration of airborne endotoxin between personal and area sample in planting and harvest task of yellow melon

(Unit : EU/m)

Personal Sample

Area Sample

+
N Mean(SD) Range N Mean(SD) Range p-value
Planting 5 78.00(49.78) 36.00-150.00 4 31.25(9.22) 20.00-41.00 0.103
Harvest 4 12.25(3.59) 9.00-17.00 5 6.00(10.07) 1.00-24.00 0.281
p-value” 0.042 0.006

: p-value between planting and harvest task by t-test
: p-value between personal and area sample by t-test
: Number of sample

el ZEe] FEA =EeEo Aedd(EEd
e AA1RF oA ZQIAIE 78.00(49.78) EU/m, A
A& 31.25(9.22) EU/M, Z=32FdolA 7|QA =
12.25(3.59) EU/m’, A GAI&E 6.00(10.07) EU/m'o&
574 = 3lth(Table 9).

Qo) 3o AmO] - FU AAellA THRAA E}
A GA R =ETF0 2to]E ttestE ©]-8-5o] BA3H 4
3 FEZAI} oA 2 kg 1k ARG ol A B
AF o R Folgt xfol= AR Aodrh APt e
S Aol 20| Ao A= AMAA R HAAA
o] ZAHOR FootA =whon, e AEA =
NAX B} 2| X7 B Galzjo] TAHOR F
olatA| EEAl wEFFo] EUTHp<0.05).

5. S SAID SR & £E0| AT
U A L A AdApe] hatel Z3E Bl
B AEEAY mEAS 4O Wi ATHS B

=
A%t A= Figure 7, 83} Lt}
39 BAAT} oot QoA g A A @
°](R>=0.4905, p=0.000), Z2](R’=0.3821, p=0.006)=
EAE o, FEXT AEEAX] =EF Alo]<]
AT|AEL SAHCRE Foltqrt
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y = 85.644x +18.997
R? = 0.4945

Endotoxin (EU/m?)

o 1 2 s 4 5 6
Total dust (mg/m?3)

Figure 7. Relationship between airborne concentration of total dust
and endotoxin in cucumber tasks(harvest, planting)

*y-69.88x - 1.439
R?=0.3821

*

Endotoxin (EU/m?)

o 02 04 06 o8 1 12 14

Total dust (mg/m?3)

Figure 8. Relationship between airborne concentration of total dust
and endotoxin in yellow melon tasks(harvest, planting)
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4 A=BAL ALK, A 5
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o7 HPIEI = 100 EU/MS = 5579 =&
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