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Abstract— Creatinine and 3.4 Dimethylhippuric acid (3,4-DMHA), a glycine conjugate of 1,2 4-trimethyl-
benzene (1,2,4TMB) were determined in the urine of workers exposed to 1.2,4TMB vapor. The best
condition for the simultaneous determination of 3.4-DMHA and creatinine by high performance liquid
chromatography was obtained by reverse phase Cis column (4.6X150 mm, 5 um) as stationary phase
and 20% acetonitrile in 20 mM phosphate buffer (pH 3.0) containing 4mM sodium octylsulfate (SOS)
as mobile phase. The recovery of 3.4-DMHA spiked to blank urine in the range of 1~5 ug/ml! was about
96%. The concentration of urinary 3.4-DMHA of workers had a positive correlation with the environ-
mental level of 1,24 TMB (r=0.866). The data suggest that urinary 3,4-DMHA concentration is a useful

biological index for 1,2,4-TMB exposure.

Keywords [ ] 3 4-dimethylhippuric acid. biological index, creatinine. 1,2.4~trimethylbenzene, HPLC.

Trimethylbenzene(TMB) & coal tartt 9-8-2] Al
28¥ dojxn Lafjy HRQIE 59 AUE EE i
shhE, olokEel AEE AMEET gt FEAEA
Hug olg A FAFSAHaE dayez dukat
F3 giEof Hulel] Fatg ol sk wiHE o
o713, uFEe F714 8L F30%A IAE &
LA71E Aol FAHUT P QA w3} AH 13,
5TMB 30%% 124-TMB 50%E i3k o9
Tleet-X-DV-99" &= &40 =37 =59 ZdAjo|
A AR, 117, 2= 2 ANA 718AHe] Fd)

"B Ege #F Fox o] AxIAZ
(43h) 042-821-5928 () 042-823-6566

692

B3 el ek o] 8o A7 A Ajge
T2 ojxEl R, JFY A, FER, 298 59 F
FA7 A2 Yelgie ¥ olg} 2 ATES B
2 olg AI7HA] o] AdAA Zzt © F TMB s Ak
7% 347153 (Threshold Limit Value-Time
Weight Average: TLV-TWA)= &4 o292 or?
2 Sl A 25 25 ppm o 2 T3 ek
ey felleEde] 2R 58 9% Fow
gtolzl BB E 58 4 229 73—:—°ﬂ~ 7
NEE AHE ] g 8%
o 2= FHER i =EFE Xﬂtﬂ
o]y}, 53] AdAeliA /gl B
A f71 8 ZR2 ) ‘5%0}21%

.E___
EE



e F 34-tuids R A3 Adoteds] AR 693

Ate] A7) AARME digt FHEH e mEF
< &3 oz Ayl £31A "l ol g AgE s
shAst7] i AEEA 7HA(biological monitor-
ing)el ool R EH o]RE SN A
B3t Mg (s, €Y, 37| F)UelA g A
YA2AS 2PFgoeN 3EEH diFd AN
&g grrsks whienk® AA) Be sEtEde) A
E5ta A Eo] Agsn lou TMBY A9+
o}Z7}A 1 Wgo] YA L AAelrt.

TMBE 37H4 o|dEA, % 123-TMB, 1,24
TMB % 1.35TMBE 741 F8 A4 124-
TMBolt} ©]E o]4dZA F 1,24-TMBE s=4%
Az} QREo] o] glycine FEA 3 4-dimethyl-
hippuric acid(3.4-DMHA)Z tiAl=E Ro] 825
Qa1 ojRL w%F 34-DMHAY F%7t 1,24-
TMB¢ 37350 dish $83 A5H g7t €
& odrke AR Ak gl 3, ojejdt AR
B9 uF wdFE 5] AME FEFU
Ad w2 gt B3 Ao Rutdo AHAAA
A B o] go] }EnZ 138 wE o]&3 = A
o] gutxo|tt o] uf x| wet A FEAS =7}t
Bgtstoz AulelA iz 9 52 WAdF T gl
= Adoleld e BA 4351, AgolElde] F(g)ol
3 AFEY) Y(mg)o s AFEZF EAEE
E@she Ao] gutHoltt 2 1P 34-DMHA % 2
Holeld e F& HPLCY o8 BAEQqEd" Y &
Mz AR tig AU Aol nnjsle] FE<
3 Alg o] EAol §-&317]7F ot =} A 22
AN gFoE Be F7Y Psigdo] F&3m gl
ojr BAle] AHZRAL 27| Y3l o549 pH,
ol Alote] 2/ % v, 8le] Ax o] A5
2 2 o222 A7 nAE FEE FHHez A
Edldot 3t} B =FoME 124 TMBO I &8 =
29 w%F 3.4-DMHAS Zoleldg WalEae]
Qe H4 2 slo], M B 5 gl HPLCY
HA 218 AASAt

aEy

Al 9 7171 - 3.4-DMHA, Zdeleld, 3(E= 4)-
methylhippuric acid(MHA), hippuric acid(HA),
sodium hexylsulfate(SHS), sodium octylsulfate

Vol. 41. No. 6, 1997

(SOS). sodium decylsulfate(SDS), sodium ace-
tate, sodium phosphate 52 Sigma#lF& AH-3
om 19) 4t & 9 f7] £9llE Fuele §FA
22 AHg3lEth HPLC system? Shimadzu LC-
10AD HZ, Shimadzu SPD-M10AVP theo] 2= ofd)
o] 74%&7], Rheodyne 77251 #4712 FA=EIN 20 7
719} AFEITEY d2L CBM-10A communication
bus module% ©l-8351t}.

A2AS - HUQE =321 S 3 TMBY =&
i Qe =FAE o2 Ajle] FRE 9 &g A
Aot Z =52 = R3ATE 243 A $9) ohd
AL 7RI, 4 AU TMB 5= B2
2439 AFS == PEYB 2o -70°Cl
A AHEE wWi7kA] Basly ).

AlBRME] - 3528 SAEE A20A 2H3
5Q F oElE2 X R H3ta o7jd 10u]e) &
ek EH(1:1)8 718k 3000 goll A 583 AR
2 A1Z ) o] o 10 wE HPLCH #9384t}

ABR&HZH - HPLCY 2AMLSE  Inertsil
ODS-3(4.6x150 mm, 5 pm). ¥4 1 ml/min, 5%
F 10 plo.2 HPLCE A3l o thol o= ofgo]
AZE71= iz 220~400 nm= 2WIH L, AFL
246 nmoll A F& AZvtE1WL o] &3YTt. o|5A
o] AMghet =4S FAs] sl A} 24k
o2 pHE ZAegon, o2 T/7 L T=E W
A FIHA A st

3 % O@

OlEAe| 40| HHERAIZIO OIXl= AE - o5
o] pH7} 955 Al WX E FEE 1] st o
2i7FA] pHell tigt w751 SR AHFig. 1).
pH 4 ool e Ant oz Rert ¥4 &¥3%kn, pH
7} wobdel wel MFEARe] dojrt. deHez
Adolelde] 9= pH 3.5018elMe 23l 55
Aol Zaatedl o] 2L Aot do] okt grjo]
7] o2 Foldrt. pH 3 oldloiAe] HAS Ao}
Ejlde] 54 pH 3.5 oldelME A2 HHHoiA
vebgeh dekEQl Zel=E pH 3 o3kl FEHA
2k pH 25904 EEAizto] S71lgens e
= pH 3914 Aldjah= 2] $& Aoz A=}

oM EYEHS ek W WFFAI(Fig. 2).



694 AAv) - FAE -

ol8% - 234

16

—e— Creatinine
14 - —e— HA

—a— 3 4-DMHA
12 A

10

Retention Time[min]
w
i

2 4 ——

0 T T T
2 3 4 5

pH

Fig. 1 — Effect of pH of the mobile phase on the reten-
tion time of creatinine, DMHA, HA and MHA.
Mobile phase : 20% acetonitrile in 20 mM phos—
phate buffer containing 4 mM SOS.
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Fig. 2— Effect of acetonitrile concentration of the mobile
phase on the retention time of creatinine,
DMHA. HA and MHA. Mobile phase : acetoni-
tile in 20mM phosphate buffer (pH 3) contain-
ing 4mM SOS.
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Fig. 3 —Effect of ion pairing reagents of the mobile phase
on the retention time of creatinine, DMHA, HA
and MHA. Mobile phase: 20% acetonitrile in 20
M phosphate buffer (pH 3) containing 4 mM of
SHS, SOS or SDS.
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Fig. 4 — Effect of SOS concentration of the mobile phase
on the retention time of creatinine, DMHA, HA
and MHA. Mobile phase : 20% acetonitrile in 20
mM phosphate buffer (pH 3) containing SOS as
ion pairing reagent.
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Fig. § — Chromatograms of the urine of a worker expos—
ed to 1,24 TMB (A), the blank urine (B), and
standard solution of creatinine and 34-DMHA
(C). Peaks : Dcreatinine, 2)HA, 3MHA, 434~
DMHA.
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Table I— Evaluation of the recovery and precision for
the assay of 3,4-DMHA in human urine

Amount Spiked Amount Recovered Recovery CV

(Rg/ml) (ng/ml) (%) (%)
1 0.96 95.7 2.08

5 4.80 95.9 1.14

10 9.38 93.8 2.05
100 93.36 93.4 0.45
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Fig. 6 — Correlation between the 1.24-TMB vapor level
and the urinary concentration of 3.4-DMHA.
The data from the worker group with safe-
guard are plotted in circle A.
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