N,N-VAFNVANVAT I MM, RFPAY /=, T ry, 470V TLI— L EHELAFL v RIRHIE,

i

N,N-FAFIUENVAT I FERRHEAIE LTRLZ:
WP A% )=, 7MY, £V7QERLT LI,
BALAF LV YDHF A= 75 7 W

H I 23
WAL S B

CERE 20465 A 2 HEZAY)

BE AN OB LA, BEICETICOWREILX, REBMLTORMoOZRL &
DAY —Lhn, G0, ¥RAZUS NI 7HBEZHCT, KIZHETRPTVWAY /=)L, TE
FoBIOA Y TUE LT I— )V EKITEFTIZWIEEATF L v 2 RBICHET 55~ 7Ll
BiEABEORF 2T o7, MENE L THELETI2ONEHEEBEOBRTH L. AR TR, &
AHERE F TOY > FIAERLEEE L it DX ¥ ) — ), TR by, 4V TFRaE¥ LT La—)
EHALA TV VIREOY—(LZ M5 720, WBENE ORI HRREANHET 52 %E) o N, N-
TAFNVHRNVLT I FEFEE LTHERTAHEEZZEZRE L. SHICHEREZR LS50
1-7°% 7 —=)VENEREREG & UCHEH Lz, Zo8E, M S lEoENRIFTHDZ &
Bahotz IWHE LT, AREHIGEREZEL OB 1T 4, KE 2942 /LE LT, RPEx8 ) —
V, TV, AV TOELNTLNI—VEEAFLYONYy 2 75 FLRLVERE L. R
X% =i, B AFHCRMESMEA 21mg T, R 7 £ b VIS T 04mg/1 TH -
2. R4V TaELV TV a— VAT L VIREDONYy 7 75 Y FLANVIE, MHEBRAHED
TTholz. AEBHIFEREZEEDOTMEE KIEDRF 4 BRI OBRE L NIVICHELRMENALNE
o7z (p>0.10).

(AMESEEERR, 56 : 229—234, 2008)
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RSy 2 75 2 FLANV
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iFL®IC

AN X B WA & AT o AR F FRHCE S 5 8
A, WEREORLE»SE, ¥—7y beTrHlEwE
DIRBEAEH GG R W E Y~ TN T TIE, B
BOTH—LRREPREE SN2 TUEL 55w, LR
T, WEWE % — IR 5 B N, N-2 »
FIVANVALT I FOMFHEPERY v T Ve T A<
NS 7EBICEBEATSIET, WEBEDOREVIE
A& =), Ty, AV7RELVT V=)
{bAF LY ZFEIZHS FID-ZAZa<x b7 5 70%E
EEME L, bRARIIAT =N, T Y, AV
QLTI LA FL I, TEHELTHH
ENBZENPIFEFIZZVW?, X545 0, FOMY L7
HAZa< b 79 7EEHCT, KISHT BTEMED 2
¥ )=, Tby, £V TFRELTIVI—) L EREE

DIFAL A F L VBT 2 FRERIJER TS ORI HER
ENDBAERONY 775 2 FLRVERKE L7720 TH
595,

AETEE LUHR

B OB U T D N, N-¥ 2 F- )Lk )L A
TIFEfHERALA MERY Y IV, Ry 7B &
OEEHE Iml \C AR & L C 0.05% D 1-7 % / —
VIRVER Iml Z3M L7z, 20, N,N-V A FIVHRV L
7 3 F2 2mliIEf L, 3,000rpm T 5 W& L7z,
Hon s EFRO 1~2ul 2 BERIEFT o GC-14A ©
FID MIEBMF X A A7 0~< b 75 7B ICHBITEAL
AZ =), Tby, AvVFOELTIVa— Ve
AFLrvEflELZ (K1), SIS EFYES
J=A5LTHbI=a—bFKRVF1 (V=2 H AT
VAR EBMEH LA B 60m THEEIX 053mm, )
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PREZITEARER 1.0ml +  0.05% 1-7"4)-vKEik
1.0ml
L BLIER
N,N-V" fFVATIN (IO~ 7)) - 2.0ml
L B<IER
3000rpm Tizlr (5 55fH)
\}
HERD 1~2 1l %20 2 778EE S E
1 RSy 7 VLB

JZi% 20um TH -7z (K2). T 2R 40T T
545 MREE, 0% 15C/4DHRT120C FTLEAE
&, FE, 40C/4ORAET 200C F T LillsE L7z,
AR L 200C, BB id 250°C 128k LTl e
L7 (M2). Ay )—, Ty, £V Fat )L
TNA—=NVEFALAF L DNy 775 FLANIL,

HRAHRFERZEE CTH 2B 17 % & LM 29 % TRNT L
72 WA ATRN 46 B OAFERE, PHME + R EE T 62+
5@ TH ol BULLHOERMICIE, FEEENS
o7z (p>0.1).

b5 PP UBE e

B A RIE T 7 2L B BT L7z, RS
Wb & U ZEoKES L, STATISTICA (Stat Soft Inc
KE) OV I P2 NECOHOI V¥ 2—F 4 VA =)L
L TRt L 7=,

w R

NI 2 DAY ) —), Ty, 4V 7Ol
Vrhva— ekt xFLrorzas b ETOE—27L
ETI0HUICH sz (M3). 7 b Ay 7o
ELTLVa—Vo¥—2iF, BEELN, ZSECHEET
&7z, RPEEOREL, FMFFHMEZ ERE K5 N
HE L7, X% 7 —Vid 396, 508, 101.9mg/l DiE
JECEBRE 4.2, 45, 33% Tho72. 7 »iX 394,
269.1, 484.6mg/1 DULETEBHHREL 39, 32, 25% T, 1
V7a ¥ T a—)vid 39.3, 186.1, 339.8mg/l DiEET
LR 39, 16, 32% TH o7z, b2 F 1L » 13663,
129.8, 2672 OEETEEIRE 42, 41, 21 TH o7z (£
D). #&ImEGRER 2 BRI CAR A, FEAIBES S
HDIRIZA L 7 —)V% 0, 396, 508, 101.9mg/l DiEFE %
WML 729 2 70V E AR U TR L 72 Uil ORE
T, HArza< 75 7ETHELRLE— iR
BB OBUE % R AT L TR SN2 AREO I (DT
) Tid, BERAT990% Tho72. T b i3 0, 394,
269.1, 484.6mg/l DI THIERIX 1002%, 1V 70
VTNV a—)uid 0, 393, 186.1, 339.8mg/1 DiEE T
(13 991%, HALAFL 20, 663, 1298, 2672mg/l
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704

NEUTRA BOND-1 #xt 7)4-47h (GL #4xv
Aft)

60m (£&) X0.53mm (X)) df=2.0um

BEE S8

WIHIIREE 40°C 5 43M) (40°C TIRFF)

A i1 15C/ 7 m&IRE1  120C

- 2 40°C 4y IR 2 2007C
E2 #3952 0fEE mESN

A= THbY LS
\¥

47" AL W7 A=W

I A 1B1ErFLY

in
K3 ru~vtbhi

MRS - 2% ) —)u, 7 b UiX 0.01mg/1
47T iva—n, A FL i 002mg/l

DOPRFETREINEIZ 979% TH o 72 (F2). HEHMEEEH]
MICHRTEE, A5 ) —V34H+ 7o 0, 396, 508,
1019mg/l DEFEM E ZF DY > T UL HF A0 b7
FIETHEONDEAY ) — VDY — 7 ik & NI #Eg
LLTD1- 7%/ —VOE—JHfEDOE (X% ) —) -
¥ — 2 Hifk/1-7 % 7 — ) - ¥—Z1iif%) Oftid SR
$0.999 (p<0.01) A5 SN 7=, MR EAFRIL Y =0.0016X
+00018 THo7- (EEE X, 2 Y & LTaME, UF
FkE). 74 b 210, 394, 269.1, 484.6mg/l DEEETH
B A% $00999 (p<001), bl J% B # =X X Y=00018X
+00036 T, £V 7RELTILI—LIZ0, 393, 186.1,
339.8mg/1 DR THIBIFREL 0.999 (p<0.01), [l)F =X
13 Y=0.0018X+0.0006 T&d - 7z. b xF L 0,
66.3, 129.8, 267.2mg/1 Dt CTHABIFREL 0.999 (p<0.01),
R AR Y =0.0004X - 0.0007 Tdh -7z (K 4). Bl
REfEI A% /=), T b T00lmg/l, £ V7Y
V7 NVa—N, HILXF L T2 002mg/l THh - 72
(P/N=2). WM. EN72HEDIBH & LT, HHEHIIRg
BB DOTMENT 44+ M 29 ZORAPICHEE S NS 4 BH
DNy 7 TT Y FURVERE L2 JRP XY ) — Vg,
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®1 HABEORBEIHERE (%n =5)

A e (mg/1) CV (%) A ) (mg/1) CV (%)
Ay )= 39.6 42 T 394 39
50.8 45 269.1 32
1019 33 484.6 25
IPA 39.3 39 Hibx 51> 66.3 4.2
186.1 1.6 129.8 41
339.8 32 267.2 2.1

IPA: AV 7FaElL7TIa—)
CV : Z#hiR%L

®2 HHIBOIGER (WD) (1#E#I% n = 6)

gl i (mg/1) M (%)
Ay ) =) 0 39.6 50.8 101.9 99.0
T b 0 394 269.1 484.6 100.2
IPA 0 39.3 186.1 339.8 99.1
Hibx L 0 66.3 129.8 2672 979

IPA: AV 7FaELTIVa—)
CV : Z#iRfL

RATEHME GRTEERAM) & &, RAMETHRY
A, BT GRATEEEE(R ) 1 2.1 (1.668) mg/l,
B fEix 5.0mg/l, H&/MEIX 0.7mg/l TH - 7z, Pl =
PR AL 24+ 1L1mg/l Th o7z N THEZBE,
P17 2T, X% — VA3 (A e {52
fii) < 2.2 (1.775) mg/l, #EE T 5.0mg/l, H/MET 0.7
mg/l, I = BRI T 25+ 14mg/l TH - 72,
—7, 29 AT, AT GRTEEIE (R 2 ME) T 2.1
(1.619) mg/1, #EAEDS 4.3mg/1, /Ml 0.7mg/1 T,
SEIAE + BEHER LML 2.3+ 1.0mg/l Th o7z, KRBT %
b AESAEIME GRATERER ) & B fiE, /Ml
THZZGE, B 17 4+ M 29 4TI EHME (&
TSR ZEE) 13 04 (1.831) mg/l, #@fiEid 1.0mg/l,
/M 01mg/1 TH - 72, Pl = FEHEFZAEMEIX 05
03mg/l TH o7z, B 17 % TERMFIME (B
fR7ME) <04 (2.050) mg/l, &EfET 1.0mg/l, #w/IMHE
12 0.1mg/1 TdH - 7. F il + 42 {7 il 1% 05 0.3
mg/l T o 72, 2tk 29 % TIEHAT I (86 h e {72
fith) ©04 (1.714) mg/1, H&EMET 09mg/], H/MET 0.1
mg/l T - 7z, Pl + B R 2l T 04+02mg/1
Thotz (F£3). R4 v 7o r7ira— LB LU
fEAF L i, & DITHBBRRED 0.02mg/l LFTH -
7o, FoABHIE QARBHIIERFEEORTIREDOL X
WMZHEED I BN 572 (p>01).

Z =

L7z A7 u~ b7 7RG L 5 4 5#]
DAF /) =), Tby, Av7Fa¥rryira—i, &
fbxF Ly oREkEE, FREFHE ®nEE, B
WML DETRIFTH 7. TONEZFMICATYA,

[l RS TR BIVESBR T UL, 4 AT SN IRE O & TS,
EEMRE 5% LU T OIS - 72, WINEGERER T3,
BRI AY )=V, Ty, A V7RELT IV O—
WVTIEIF100% THo 7z HLELAFL VI1E 979% T
RPREHDMEE oz, o TR OBEBICEWT
PR S 2 N2 B A%, FRCKDBINT 5720, 0
WEPETTRo2d Lt v, B URIERE O S H
LMELERLRVEEZ D, HAMHRRTIE, 4 BHIE D
S CTHBREA 0999 TR 1% LT THREMEDND -
72, X% — VTR 1019mg/l, 7 b ¥ Tld 4846
mg/l, 4 V7 N7V a— Tl 3398mg/l, kX F
L VTl 2672mg/l ¥ COEMESMHER SNz, L
FoOBREOEREICE L TX, SHOMGRETH 5.
F 72, KMEBIIBIF B8 7RI, R -
REAE 1 PR R & T BUEE D N, N-2 2 F- )L sk b A
7 3 FEMA %7207 O AERIETH 2 F 2 50wl L7z,
HMEEIE, WEEORNELNSLTE, NEHED
mcEmEickHEN> L. F-lEREOm LD, &
Wgecix, MEHY Y IV EHAZza< 75 7HEIC
BETE AT B % @IN L 722 AREH oWl T,
BHZ AL T A2 R A ER TH 5. ZoHlEM
BIZBWTIi, BMWEZ GLBEEEA- TN T LE
YRS 5720, BEREINE L ENWE SRR,
BEREEEZ BT 5. SHEEA LEEEALL, FA
a7 T 7EBEANOFEAFMIE, BEOWE %R L
BVWDT, FORRI LIRSV, —F, N,N-I %
FIUERNVLT I NIZBREAER DY, 5EHA 720
HE B E DD 5. BEWICATHERTHS. K
WFFETId, 4 BHIZZF OMETH - 7225, 4 Mk L7zl
FEHEDON,N-V AF VARV AT I FO[MANZ, o
FACH IR FETH D L EZ B MHL N, N-¥ X F )Lk
WAT I FOE=ZICERLRWEANGEE 25,
SN ERISH LB RBHIIERRE OB KA D
JRIRA Y )= NNy 775 Y LNV, BAESHE
CRATEEHE(R 1) & Ik EB & Oh/METRZGA,

fafsE¥ Ml (GRefn AR e R 2= ) < 2.1(1.668) mg/1, ;= fE T
50mg/l, w/MET0.7mg/l - 72. B, RN AT
LIZIBFE LR TH -7z, RPBEOWZE TR0 72,
AT, BHRIOSEE A T 2 & L TEa M X
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Y=0.0016X+0.0018
012 r=0.999 p<0.01

150

| Y=0.0018X+0.0006
r=0.999 p<0.01

)7 0 T va—
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0.9

| Y=0.0018X+0.0036
r=0.999 p<0.01
07 |

08

06

05

04 r

03

02 r

| Y=0.0004X-0.0007
r=0.999 p<0.01

Wik AT L

% A #E(mg/)

4 RO L

K3 RAZ I =, TRINCDON 275 FLAV (B 17 4+ otk 29 %)
A% 7 =) (AL mg/l)
PERI NE AM ASD GM GSD /M KAl
U 17 25 14 22 1775 0.7 50
s 29 23 1.0 21 1619 07 43
Wiz 46 24 11 21 1.668 0.7 5.0
Pz L (p>01)
7 b (HfE mg/l)
PER NE AM ASD GM GSD /M KAl
U 17 05 03 04 2.050 0.1 10
% 29 04 02 04 1714 01 09
B+ 46 05 03 04 1.831 01 10

NAEXFXYEITV—h T LEMHLD, TOREE AR
Bt RHEAY ) —VDONY 775 FLNVIE, W&
5 HRE LA AY 20me/1 UFC, 95% LRRMEA
50mg/l LLF O L IZIZFABREORME L 72 - 72, R
TN DNy 77Ty PRV, BEEHTRITFE
WE CGRATEEMERZ2ME) &Rl R/METRZES,

AT I M CRMTER (R ZME) < 04 (1.831) mg/l, #xi
T 10mg/l, &/MET01lmg/l TH o7z, B, R
WCATHIFIERUHERTH - 7. RbiREOWEE %
Molz. WA LHPRFE L 005me/l L TF~1.6mg/l D
fE® & Ghittori 54K L7z 01~143mg/l OFEFH <, H
DEATPIGE A 0.44mg/1 THAT B HE R 72 A% 1.95 O Bl
YONY I TG RNV ESEOT— 5 OREE LK

MAEZL (p>01)

GM @ M 73y GSD © Sk {2

T5L, RFEHRIIPCPEL Lo T, —F, W&
SR 7 vIiconT, ol B%L Y 154
BV ERMEIL TV, ZOREHERICEIRSR
ol RAL v 7avrTiva—i, EibxAFL VI,
EBICHRIMRAEL T CTH D, BMBEMEWEE L TH->
7o, BERBHIIEREZDORPA V7oV TV a—)b,
WAL A F L ViEEOWEICIDOWTIE, AEEN o7
(p>01).

T EH

KRS B EE & AR O 2 RS HE S 5
&, WEMEOHRLINLIE, =7y FETHEMH
OAREAFLHEG W E > TV O T Tk, BRI
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BEPICBVWTY -2 REPIRFESI N 2T ERS %
V. ARIFETIE, BEEROERB I OMERY Y T vo
LB CHBBEED N N-V A F VANV LT I F&fi
AT HHT, AF¥ /=), TEbY, A VTFRELTIL
I—NVBIVHEEAF LY ERBCELY Y IV EEE
HEATHHNEBEDOEHWFID- A A7 0~x b7 5 7%
Wi T R A 2 —, T b rokEbBREEIE
00lmg/1 T, 4V 7a¥¥i7ra—LedEibxFL g
002mg/l TH-7z (P/N=2). JBHE LT, AHHEHE
BRELZZWNRELTRFOAY /=), T, 4V
TrYELT V=N, FLAFL DNy 275 FL
NVEBET L7z, TORE, BREF 46X 0RP 2 5
J —IVIREEE, SRATIME GRATEEAE R 22 4E) & i miH

w/METRZ 56, BT GRATEEHER224E) 1% 2.1
(1.668) mg/1, =t 5.0mg/1, #/MEIE 0.7mg/l TdH -
7o, BT & b IR GRITELER ZH) T 04
(1.831) mg/1, i #fitild 1.0mg/1, #/MiiE 0.1mg/l TH -
7. WAy 7o v 7rva—i, ELAF L VEE
M BRAUE (0.02mg/D) LFCTH o7z, 4R E DA
BRHI IR B E DR BPIBREDO L NV o 12
(p>0.1).

ARIFFETHESL L7z HEICOW T, 5, 2%/ —)L
RTEINYBIOAVTUE LT VI, X521
fExXF L izonT, Bl ZZREABREST L5851
B AEWENE= 5 ) ¥ I NDIRHNUFETH D 9T
2GS L 72w,
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A Method of Using N,N-Dimethylformamido Followed by Gas Chromatograph
for the Simultaneous Detemination of Urinary Methanol, Acetone,
Isopropyl Alcohol and Dichloromethane

Osamu Inoue
Department of Medical Examination, Tohoku Rosai Hospital

In order to establish the simultaneous determination of urinary methanol, acetone, isopropyl alcohol and di-
chloromethane by FID-gas chromatograph equipped with NEUTRABOND-1 as a capillary column. N,N-
dimethylformamid was applied as a solution when making standard solution and pretreated sample. one ml of
urine sample or standard solution was transferred into a 10ml srew-capped glass tube, and added to 0.05% 1-
butanol in water and 2ml of N,N-dimethylformamid. The tube was spun, and centrifuged at 3,000rpm for 10min.
The supernate of 1 to 2ul was introduced into a FID-gas chromatograh. The column oven was heated at 40C
for 5min to 120 at the speed of 15C /min and to 200C at the speed of 40C/min. The detection and the injec-
tion port were heated at 200C and 250C respectively. The detection limit was 0.01mg/1 for both methanol and
acetone, and 0.02mg/1 for both isopropyl alcohol and dichloromethane (Peak/Noise =2). The reliability of the si-
multaneous determination on methanol, acetone, isopropyl alcohol and dichloromethane in urine has been con-
firmed by the examination of accuracy (recovery rate 97.9-100.2%), precision (coefficients variation below
45%), and linearity (All corrlation coefficients were 0.999 (p<0.01)). Background levels for methanol, acetone,
isopropyl alcohol and dichloromethane in urine were studied in 46 non-exposed subjects (17 men and 29 women,
aged 62 =15 years as mean * standard deviation). Urinary methanol determined in 46 no-exposed subjects was
present in all sample with a geometric mean of 2.1mg/1 and a geometric standard deviation of 1.668. a minmum
methanol concentration in urine was 0.7mg/l. a maximum methanol concentration in urine was 5.0mg/l. Uri-
nary acetone was present with a geometric mean of 04mg/1 and a geometric standard deviation of 1.831. a min-
mum acetone concentration in urine was 0.lmg/l. a maximum acetone concentration in urine was 1.0mg/l. No
isopropyl alcohol and dichloromethane were detected in any of urine samples from the non-exposed subjects.
With regard to urinary excretion on methanol, acetone, isopropyl alcohol and dichloromethane for no-exposed
subjects, there was no significant difference between men and women (p >0.10).

(JJOMT, 56: 229—234, 2008)
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