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<% 3> n-84HY F7] F =27+ 2 BEFH=ZA K(BED 7|E

37 = —
=) %Egppi) 2% 25-84e
) &yl S (KOSHA) 50 5me/L (A 7HRE3))
v = (ACGIH) 50 0.5mg/L (8] 7}=5-2l)
A X (JSOH) 40 0.4mg/g Cr(¥]7}HE4))

2)

b

¥ F 25— 88

201856 20239d%9] n—3A A4 ELARAR MiAe & 321704
oln|, A1} 4= 5,765 o] AT}
A Wl AR A B AR $2= 2020 ZRUE QIS ofghe] R

E HYou 2021dFH 2023W7HA] 8 S7HES Holal i

<E 4> S532AY A% 2 AJA 5

o A
A (7] 22) AZAH(E)

2018 55 660
2019 55 1,213
2020 13 470
2021 65 1,060
2022 64 1,110
2023 69 1,252
A 321 5,765




<E 5> S5AZAY P& 2 24F A5
s AZ(%) 24 (%) 37
2018 126(19) 534(81) 660
2019 197(16) 1,016(84) 1,213
2020 143(30) 327(70) 470
2021 276(26) 784(74) 1,060
2022 294(26) 816(74) 1,110
2023 344(27) 908(73) 1,252
A 1,380(24) 4,385(76) 5765
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Btk 718w (GM) 3 20193 1.08 mg/L, 2023 0.95mg/LE =7
et sid Aol s =327 23Ho] S ThsA S Holeth

718t EFHAH(GSD) = 20180 3.79= 71 ko, o] A=gk 7+
WEol Al Y sk wEATE EARS gttt 20201d G A GSD7H
292 vl A F& g Btk v, 201993 202392 HiT FEE F
<> 733 1,532 Y& GSDE B dA 4§

)
A7 T ol
AFE wEo] vl fdeA EEH] AV Aoem Hofxit

o

o
lo

_7_



<% 6> n- YETFH A% Ad=d R (EHE A9

Epe N AM SD GM GSD
- (mg/L) (mg/L) (mg/L) (mg/L)
2018 126 0.45 0.47 0.26 3.79
2019 197 1.22 0.6 1.08 1.73
2020 143 0.46 0.42 0.29 2.9
2021 276 0.42 0.29 0.35 1.83
2022 294 0.41 0.3 0.3 2.3
2023 344 1.05 0.49 0.95 1.53
g 1380 - - - -
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(13 7]o14 1= s} o] AmME J)SHBF (0% AFHH= )t 7]
SHEETL WS okl Uehd A2 2 5 gleh ol (29 11614 (23

F 9150l 0.2 mg/L ol ke %E%)Coﬂ/ﬂ 2 o)zt 9]
M AL ok 5 Ak 3 vld PR E AFAALS oA 2As

i SAANE AAEsHA =Tl e A A ﬂﬁﬁr wE7F A EeEE o

w}aw 2 T 25-d2te] HEHE AARE VML 7S
(geometric mean, GM)& 2F&E3% 23, AEHZ 0.26 mg/Lol 4] 1.08 mg/L
2 2 ZolE Holy, T3l 7|3k +H A} (geometric standard deviation,

GSD)%= 1.53014 3.79% UH% o7 LT o] AL ool A Aa ul

riu
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B2 &S A AR 26—t o] AEHE A9 B2 A o® YER
(= S S ] = Xé—‘?’&ﬁ%‘ﬁﬁ%ﬂ%ﬁﬂ(Americal Coference of
Governmental Industrial Hygiene; ACGIH)o| A+ v 7}FEsH o &2 B35}
E5 star daz, o]y gk BA e o A%, 7]+ 0.5 mg/Lo= 2 s}
3}, dhE AR AA LA SES] (Japan Socirty of Occupational Health,
JSOH) = AP S vI7FREs & AREsh 72 & 5 AgotEd
(creatinine)< 7]¥2. % 0.4 mg/Cr& A|A&aL Q)

el e 1 S 24 RAEYE -] w231 2 3

o = mgFe] 2 5-Alt]0o] HAEFE 7HeAdo] wuh wEbA 712 1/10
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<¥ 7>& 2018dF-E 2023d7A] AAH EFARAG A5 wpgro g,
AP R Wt EF3 n—-AAkY] AETHY =F AR 8 F 2,5-4F
U2 H4E d3S AAgE Aol A TAA 5 7|22 1091 v 9h
10~492¢1, 50~99¢21, 100~299¢1, 300¢] ojAxto = FEEIo] A A4S A=
A%, AZEFS vustg on, & 32074 = 509 gk A} F o] 71 =
&S A sta A},
<% 7> EdE EFARAG d3

sl
.- 109 10~49 504 100 3002
B 2l g ~99%  ~2999 o] 317
(7] 4) (712) (712) (71 2) (72)

2018 8 23 8 12 4 55

2019 2 27 15 9 2 55

2020 1 4 2 4 2 13

2021 7 29 14 12 4 65

2022 2 34 14 10 3 63

2023 5 36 12 12 4 69

37 25 153 65 59 19 320
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<3 8>HE <3 12>9 AQE R Seidxld A3 7 HEd 87

Hit FEE 1.11 mg/LE Jebyoh
10~4991 7B ARAAell A= & 14570 0] == AL, 20193 1.48 mg/L,

20239 1.07 mg/LE AR 2o FAF FEz 7|=HQo)
50~9991 TR AFd A A E 20200 H HEE 1.16 mg/LE /M3

ki

=
2020d9] He 5% 0.4 mg/L, GSD 2.8%} 2022d°)] GSD 2.3°0.% Hit &
T wskoy GSD7F A vebd, A3gk 2F |JAx7F 23 54490 AL =

S0 WA 7H5AS AR,

<E 8> 1091 "Rt AFRe & F 25-AH2 =(EHE A9

e N AM SD GM GSD
h (mg/L) (mg/L) (mg/L) (mg/L)
2018 3 0.04 0.05 0.03 2.97
2019 2 0.76 0.01 0.76 1.01
2020 1 0.05 - 0.05 -
2021 2 0.28 0.17 0.25 1.91
2022 0 - - - -
2023 3 1.11 0.24 1.09 1.26
A 11 - - - -
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<¥ 9> 10~49¢ v|vk AlGAe AW F 25-FATL =L (EHE A

9l)

Ho N AM SD GM GSD
v (mg/L) (mg/L) (mg/L) (mg/L)
2018 19 0.84 0.9 0.03 2.97
2019 22 1.48 0.6 1.36 1.56
2020 1 0.39 - 0.39 -
2021 28 0.49 0.34 0.39 1.95
2022 39 0.7 0.36 0.59 1.9
2023 21 1.07 0.39 1.01 1.41
A 145 - - - -

<X 10> 50~99% "t AlFAS] AW F 25-FATL T(EHE A

12

9])

He N AM SD GM GSD
h (mg/L) (mg/L) (mg/L) (mg/L)
2018 19 0.49 0.26 0.4 2.43
2019 24 0.98 0.34 0.9 1.55
2020 12 1.16 0.42 1.09 1.45
2021 16 0.35 0.16 0.31 1.69
2022 22 0.45 0.31 0.34 2.27
2023 19 0.89 0.38 0.83 1.47
A 112 - - - -
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<X 11> 100~299¢! " AlFZAS] 42W F 25-INHL s=(EHE

1%

Al<l)

e N AM SD GM GSD
b (mg/L) (mg/L) (mg/L) (mg/L)
2018 77 0.37 0.3 0.2 3.87
2019 50 1.38 0.78 1.18 1.8
2020 3 0.3 0.18 0.24 2.37
2021 42 0.45 0.49 0.32 2.16
2022 55 0.44 0.28 0.35 2.01
2023 36 0.94 0.45 0.84 1.62
A 263 - = — B

<E 12> 3009 o] AlgAe &2¥ F 2,5-FUHL: F=(EHE A

<))
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GSD
(mg/L)

SD GM
(mg/L) (mg/L)
0.46

0.25

AM
(mg/L)
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0.51

1.03 1.75

0.5

1.15

99
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AE
jshi= Az Aul=q A A di=s 317
(7h4) (7H4) (7h42) (7h42)
2018 29 5 7 14 55
2019 31 4 8 12 55
2020 4 3 3 3 13
2021 28 6 13 18 65
2022 24 8 15 16 63
2023 29 12 12 16 69
Al 145 38 58 79 320

<¥ 14> J4FE 29 F 2,5-IU2 &

i

Az QLIRS AT 824 71 e
pah
N AM SD N AM SD N AM SD N AM SD

2018 271 006 032 81 014 025 102 005 019 206 012 023

2019 742 020 013 81 013 040 113 014 042 277 024 059

2020 394 013 028 39 009 032 27 040 061 5 001 002

2021 757 012 023 93 007 021 113 009 019 97 011 034

2022 774 009 020 125 019 034 120 009 025 91 018 031

2023 904 034 057 125 013 034 89 015 037 134 015 039

<3E 14>5 B, 2023del= AxolA Het 5571 0.34 mg/LE HA
= ZF 71 =4 vEbstth Auag 3 7E dE2L giAZ 0.1~0.2 mg/L

o3

H o

T Hlﬂ@ L nEELE Trﬂfs};l A9k 20193 71EF QT A=
1t

=
olelgt Avps AZYL ohe v AxYAAE 5 2ol AE n-
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steted, shetAls A=
B N AM SD GM GSD
(mg/L) (mg/L) (mg/L) (mg/L)
2018 - - - - -
2019 - - - - -
2020 - - - - -
2021 5 0.65 0.67 0.37 3.37
2022 4 0.22 0.13 0.19 1.89
2023 12 0.84 0.28 0.79 1.4
7 21 - - - -

= =
b N AM SD GM GSD
(mg/L) (mg/L) (mg/L) (mg/L)
2018 - — — - -
2019 2 0.76 0.01 0.76 1.01
2020 - — - — —
2021 - —~ - — —
2022 - — - — -
2023 2 1 0.21 0.98 1.23
) 4 - - - —

<% 17>9 59 % a5AF Axdedx = dAldez dEd gl 7t
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Ak 201993 20239 747 20 ] AR HAEEJALH, 20239
7+ 1.00 mg/L, 718tE ¢ 0.98 mg/LZ 2019 thH] H& FF¢]

<E 18> 7|A R AAAF AxHe] 21 T 25-FUH2 F=(EHE A

1A W AAAFE A=Y

di= N AM SD GM GSD

(mg/L) (mg/L) (mg/L) (mg/L)
2018 6 0.1 0.16 0.04 4.15
2019 1 0.82 - 0.82 -
2020 2 0.4 0.04 0.4 1.11
2021 37 0.42 0.35 0.32 2
2022 2 0.68 0.23 0.66 1.4
2023 1 1.54 = 1.54 E
A 49 — — — —

<¥ 18>9 714 2 ARAE AzAdMHE= 20184

th, 202390l ©F 170X 9 1.54 mg/Le] =
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<¥ 19> 1 9 AZXFY 21 F 2,5-FAL FE(EHE A9
19 Az
fsR= N AM SD GM GSD
(mg/L) (mg/L) (mg/L) (mg/L)
2018 10 0.76 0.32 0.67 1.81
2019 19 1.44 0.64 1.28 1.73
2020 9 0.75 0.81 0.21 8.32
2021 25 0.31 0.14 0.28 1.62
2022 24 0.32 0.32 0.23 2.15
2023 22 0.9 0.53 0.78 1.71
A 109 - - - —
<E 19>9 2 9] AxYolMe AAHE FiEFEs 9 0.16~0.90

mg/L TFa FAst Hud dAg =& A A TH.

As2f H Zzde 7HE & RS 3 AR =E 9Yo] ey
o, F8-Ax 5 IdF AT BE SV AAY =F S50 7o
o= g o7 U, 2R kE Al st oo]
A=
<X 20> ZAHE &AW F 25-FH L =EFE (BEHE A9)

2W F 25-AMR =EFE
7 N AM SD GM GSD
(mg/L) (mg/L) (mg/L) (mg/L)
= 10 1.2 1.29 0.77 2.72
A 775 0.67 0.53 0.5 2.46
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=% 10 1.12 0.74 0.91 2.06
FAAAL 38 0.67 0.49 0.43 3.41
AbE 13 0.98 0.76 0.63 3.07
71 e} 80 0.75 0.58 0.49 3.14
A 980 - - - -
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n—3AAS gAIZF TWA 715 50 ppme] =Z7]F0] A &EE F7] &A%,

Aol = 2018~2023d FF-AGA Y 424704 (<3E 23>)9] AN HSH

£
dis 7o R mE 548 S48l
o] T W] 4ol 2

2571(53.0%), sF9+7] =A0o] 19971 (47.0%) .= 1}
Bl e 2= 2019W9] 787 (18.4%) 0.2 714 B
M, 20219L 6574(15.3%)0.2 714 Ao =4 A4S By,

<E 23> FYBAEA AT A

N

s A Az S (2 A
2018 37 35 72
2019 44 34 i
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2022 36 31 67
2023 39 32 1
Al 295 199 424

« 7] SRk S5 AN 29

ot <% 24>F HH, FF-AIH G AT ARl A 2018 d5-H 2023
7HA e n—dA AR ASAH A F 1,137 ARTF FHEAoH,
o] & 9871(8.3% )4 n—3&ato] HEHAIL, 1,0397(91.7%)S BAEE
Bttt A= AEES 20189 13%% 714 =tom, o|F A} 7+4 sk
202139 = 4% 2 71 o 28 Bt} o
To T7IE Q8 HE AFs 2900®
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o= N (5%) <psplr)n> (;%) <§§£>
2018 21 3.54 4.73 2.25 2.39
2019 13 2.67 2.63 1.78 2.64
2020 16 2.99 3.29 1.78 2.83
2021 6 4.31 8 1.69 3.47
2022 13 2.49 3.8 1.12 3.38
2023 29 3.55 4.57 1.54 3.83
A 98 - - - -

obell <3 26> AFFA R dAES AHHEYE F 263714 TolA 10~49
Ql AF o] 12471(47.1%) 0.2 71 ko, 30091 o4 U2 A4
337(12.5%)0.2 714 A}

<E 26> FEE n-A AYBASA AR

e
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2022 4 23 7 5 5 44
2023 5 22 6 5 9 47
A 31 124 40 35 33 263
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ABSTRACT

A Study on Urinary 2,5—Hexanedione Levels Based on
Special Health Examination Data from 2018 to 2023 in

the Gwangju and Jeonnam Regions

Baek, Song Hee

Major in Industrial Hygiene Engineering
Dept. of Mechanical Systems Engineering
The Graduate School

Hansung University

This study analyzed special health examination data from 2018 to
2023 at selected workplaces in Gwangju Metropolitan City and the
Jeonnam region, focusing on urinary 2,5—hexanedione levels in workers
and airborne n—hexane exposure measured through work environment
monitoring. Among 5,765 cases from 321 workplaces where n—hexane
exposure was suspected, urinary 2,5—hexanedione was detected in only
1,380 cases (24%). Of 1,137 work environment monitoring samples,
n—hexane was detected in just 98 cases (8.3%), while 1,039 cases

(91.7%) showed no detectable levels.
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The geometric mean (GM) of urinary 2,5—hexanedione in positive cases
varied from 0.26 mg/L to 1.08 mg/L by year, with geometric standard
deviations (GSDs) ranging from 1.53 to 3.79. These fluctuations likely
resulted from differences in analytical detection limits rather than true
exposure changes. Notably, the hydrolysis method used in Korea can
yield detectable levels even in unexposed individuals, indicating that failing
to consider quantification limits may cause analytical errors. Excluding
data below 1/20 (0.25 mg/L) or 1/10 (0.5 mg/L) of the biological
exposure index (5 mg/L) appears more appropriate for risk analysis.

Overall, 56% of workplaces with detected 2,5—hexanedione were small
enterprises with fewer than 50 employees, where relatively higher
exposure levels and variability were observed. However, in 2023, large
enterprises with over 300 employees showed a 36.0% detection rate and
an average concentration of 1.07 mg/L, suggesting that high exposure is
not limited to small workplaces.

Most detected cases were in the manufacturing sector, with elevated
concentrations in adhesive (1.199 mg/L), painting (1.124 mg/L), and
injection molding (0.983 mg/L) processes. Although most samples did not
exceed the 5 mg/L biological exposure index, certain processes may

exceed this limit when considering statistical estimations.

[Keywords] 2,5—Hexanedione, n—Hexane, Biological Monitoring of

Hexane, Special Health Examination
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