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Table 1 Resolution (R,) and retention time of p-

and m-methylhippuric acids

Retention time/min

# (20% v/v) T 100 fEICHERL, Z2RFNZD 10u Organic solvent R,

% HPLC #EICIEA UL, pMHAA  m-MHA

‘ 15% Acetonitrile 0.6 13.1 13.5

3 MRMUEBR 30% Methanol 08  10.0 10.4

_ 15% Ethanol 1.1 12.8 13.4

31 iFHAOKRE 8% 1-Propanol 1.2 10.0 10.5

DHEERTIE 15 LI E L, 5, p-, m-MHA D% 10% 2-Propanol 1.4 10.2 10.7

e b (Rs) B 19 DLEEF 5 C &% BRI ES At 4% t-Butyl alcohol 1.6 13.8 14.6
DOWE 2T > 1. BEHICHFRE I h A EREAEOBEE % Column  size: 4.6 mmX150 mm; Buffer: 20 mM
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WKRONBED S DEHEY — 7 DB ZRY 5 72DIC
HRLBEHREZY pH24 D& o112, ZDEED
RFFREI O (L% Fig. 1 IZ/RL T2,
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BEE ULV, CR 25 &0 A OBEICIEERM
WREELY, RERBOLEEZEZRICOIA 75
ANVAYEEF LY AEFEHT LS LT

3.2 BORMLEEM

BEHER 2 WAL 72 IEFE R % 100 512 53R L Efe 20 [@
DBE (100ng/10pul FHEAR) TOD RSD X, fREH
M, E—7JmfEE s 1% LFEEREIEATOR.
FOMEEEZ Table 2 15, X, #0770~ b7 35 4%

phosphate buffer (pH 2.4); Flow rate: 1.0 ml/min
at 40°C

Retention time/min

1 i 1 i

2.3 2.4 2.5 2.6
pH

Fig. 1 The effect of pH on the retention times of
HAs in urine

O: HA, &: MA, O: o-MHA, ¥: unkown |, @:
unknown 2; HPLC conditions: column, Wakosil
I1-5C18-100 (4.0 mm X200 mm); mobile phase, 8%
2-propanol/10 mM-phosphate buffer containing 6
mM-1-octanesulfonic acid sodium salt; flow rate, 1.0
ml/min; column temperature, 40°C; detector, UV
(210 nm)

Table 2 Reproducibilities of retention time and peak area/each 100 ng injection (n=20)

HA MA o-MHA CR p-MHA m-MHA

—_ Retention time/min

X 5.09 5.73 7.10 8.44 11.83 12.39
SD 0.005 0.006 0.007 0.01 0.014 0.012
RSD 0.09 0.10 0.10 0.12 0.12 0.10
- Peak area (100 ng injection)

X 76665 79188 99656 101262 103941 128666
SD 576 - 714 735 930 814 846
RSD 0.75 0.90 0.74 0.92 0.78 0.66
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Table 3 Results of the determination of HAs in urine on volunteers and BEI value
MHA (g/gCR)
Urine HA (g/gCR)  MA (g/1) CR (g/1)
0- b- m- Total
No. 1 0.28 — 0.01 — - 0.01 1.29
2 0.04 0.04 0.01 — 0.01 0.02 2.00
3 0.03 — 0.02 0.01 — 0.03 1.86
4 0.22 0.02 -— — — — 0.61
5 0.24 0.04 0.02 — — 0.02 1.61
6 0.04 0.35 0.02 — 0.01 0.03 1.74
7 0.15 — 0.01 0.01 —- 0.02 2.35
8 0.23 0.03 — 0.01 — 0.01 1.36
9 0.30 — — — — — 0.43
10 0.06 0.03 0.02 — 0.01 0.03 1.45
BEI 2.5 1.0 1.5
CR: creatinine
X 103.0+1.4%, o-MHA & 97.740.7% , CR &
98.24+0.8%, p-MHA 3 99.9%t1.0%, m-MHA I
6 100.3+0.5% & BUFARUEEZRU 2.
5
\ 3e4 HEBARBEEEORDBENE
HREAFIEURVEZE ICEE LTV 5 38 - BF9EH 10 4
DREPEEOREICHEM LIRS, KETRESAT
% RS IE Biological Exposure Indices (BEI fH) %
0 5 10 15 20 Table 3 IZ/RU T2, S HO#ED & BEIARIORE X

Retention time/min

Fig. 2 Chromatograms of a urine sample(A) and a
urine containing standard sample(B)

HPLC conditions are as shown in Fig. 1. The elu
tion buffer is pH 2.4. Peaks: (1) HA, (2) MA, (3)
o-MHA, (4) CR, (5) p-MHA, (6) m-MHA

Fig. 2 \O/R U 72 10~1000 ng/FEARIB © ¥ — 7 i &
B ORI I EMRBERATEE L, HEBREL 0.999 Lk
LRI sRERER LI

33 ARHMEMR
1.0 ml OEEE ARIZE 1.0mg OERERZRML Tl
PR ZPTE L AR (n=5), HA 13 99.3+£0.5%, MA
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Rapid determination of organic solvent metabolites in urine by reversed phase
HPLC. Hitoshi Uemori, Kimiko YosHipa, Masami FukumoTto, Kunio Takiutt and Shu-
ji Matuura(Wako Pure Chemical Industries, Ltd., Osaka Research Laboratory, 6-1,
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We have developed an improved method for the determination of organic solvent
metabolites (HAs), hippuric acid (HA), mandelic acid (MA), o-methylhippuric acid (o-
MHA), m-methylhippuric acid (m-MHA), p-methylhippuric acid ()-MHA) and creati-
nine (CR), in urine by reversed phase HPLC. The separation was carried out with a
stainless-steel column (4.0 mm X200 mm) packed with Wakosil II-5C18-100 and 8% 2-
propanol/10 mM phosphate buffer (pH 2.4) containing 6 mM l-octanesulfonic acid
sodium salt as a mobile phase (1.0 ml/min). A UV monitor (210 nm) was used for
monitoring. Reproducibility of this method was excellent. Calibration plots between 10
and 1000 ng/injection were linear and passed through the origin of the coordinate system.

This method was used for the determination of HAs in urine on volunteers.
(Received July 29, 1991)
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