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Abstract: The atm of this study is to assess the interference effect of other organic acids to the values of
hippuric acid analysed by UV method. We calculated the interference effect of several metabolites of styrene and
xylene, i.e., methylhippuric acid, phenylglyoxylic acid, and mandelic acid to hippuric acid, respectively, The
result of interlaboratory quality control program of urinary hippuric acid showed that there was no significant
difference between the results by UV and HPLC if there were no other organic acids in urine. However, 0.5-2.0
g/L methylhippuric acid showed positive interference of 64-82% to 0,33 g/L urinary hippuric acid while mandelic
acid or phenylgiyoxylic acid did not show this positive effect. We suggest that HPLC or GC method is more
acceptable than UV method to analyse urinary hippuric acid for biological monitoting when the worker was
exposed to mixture of toluene and xylene.
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Ao AHE FFEWHL ] ulalz A
L5 1Ak BEEAL AldrichilelA 5 AlkS T
ozl AMEElodn). UV Dub50 spectrophotometer
{Beckman, US.A), HPLG= 600E pumps} 484 UV
detector, 717 autosampler A]-:8)(Waters, US.A )
ARgsldom GC= HP5890(Hewlett-Packard, U.S.A)
£ AHsidct. AR FelE $)s8) A% HPLC #
22 Supelcosil LC-18(15cmX 2.1 mm, 5um, Supelco,
USA), GCAH-2 HP530mXx0.32mmX03um film
thickness, Hewlett-Packard, U.S.A.¥)3]o}.

22. BNl WE 242 4R
uhiAb ¥E 0-145 gL Alol7t HE=F 2A% 2
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GOYgex FAsle] vhxAle] EAglo] %7 e}
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0.5mL®] A (&t EF8el )0l 0.5mLe Tz
w2 7I$F 02 mLe] benzenesulfonyl chlorideZ 7}
g 3 A=d7lolM 52 5ot Aok 30°CelM 308 W
213k qhgofel] 3.8mle] ejghgE 7h| WS $EA
712 A7l He F, MR o BFeE AME)
of ZhE 27N FE CllhE S FARR 3o
410 nmel| M FFEZ FA
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02mLe] A& 18mlY SF5E 713 045 um
membrane filters] of2Fale] HPLCE- 7o sjgic),
74} 1uLE HPLCHl F4)sled $43)cl, HPLC °f%
A& 375% viehg 49 (G5e tetrabutylammonium
bromide+1.5g KHPO,/Ee]&r 1LA42 03ml/
mingd 2™ 7Z&71¢] sp-E 225 nmAd.
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1mL® A¥e)| 1g/L hexanedecanoic acid #leb&
200 200 LE HY-RFZAR 71815 05N d4e
200 uLs}l 2 mLe) oEeolE| | ES Arlsled] 208 3
3 F 7155 Fek 32 A3 el 3
g g4k 5mlel SAR}EE 10 meS 100mL =lghe
o 3] Azg sld e B ef 1 mLE YT 60°CH)
A 402 WA AT Lo Wzl £ S5
2mLE 718 Fzke] LA} AgS 508 9
5 1mLE Arlsle] 2087 23
o 222¥E5S GCE Aoz dlgn) o= &£
& FH 250°C, AZ7] 250°C, £E 100°C(1EY)
-2°CALY -240°C(6E )01 AR, EE )23} FE7)(FID)
£ ol8slq AEE FHEskldh
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glal t)x}Eel phenylgyoxylic acid, mandelic acid
22} o} f7)4le] wheAl 23&4] interference= A8
e A5E vlasr] $dkd 22 o-, m-, p-methyl
hippuric acid, phenylglyoxylic acid, mandelic acid
H&te] interference effects vl Tuble 1-5).
FTE3e fr7)Abe] vhkAl BAo) ofF- ofFkg Fa)
e HPLOHSE ¥45 Fabst UVieR 74
g Axe e FE zZH "o &, HAUV)=HA

Table 1. Interference effect of mandelic acid (MA) on UV
measwrement of hippuric acid(HA) in urine

(HPLC). 2=} interference effec} ¢l o=t
2& 2lo) ek

%, XA(HPLC)XIE% + HA(HPLC} = HA(UV)

XAMHPLC); Amount of organic acid determined
by HPLC method

IE%; Interference effect %

HA(HPLC); Amount of hippuric acid determined
by HPLC method

Table 3, Interference effect of o-methylhippuric acid {o-mHA)
on UV measurement of hippuric acid{(HA) in unine

Measurement value(n=3)
MA(HPLC) HA(HPLC) HAUV)

Bxpset " on) (1) @y F
0.42 0.03 003 1.6
1 0.75 0.04 011 78
1.44 0.01 0.05 20
039 0.33 0.34 35
2 0.79 0.33 0.37 5.
1.25 0.33 0.30 23
0.47 0.69 0.58 212
3 0.79 0.68 0.59 9.6
1.43 0.68 0.57 -6.5
047 133 127 =101
4 0.81 1.35 1.30 -5.1
1.44 1.37 1.24 -7.5

Table 2. Interference effect of phenylglyoxylic acid (PGA) on
UV measurement of hippuric acid(HA) in urine

Measurement value(n=3)
o-mHA(HPLC) HA(HPLC) HA(UV) IE

Expset T g @) @) )
0.37 .01 0.3s 99.5

1 0.73 0.05 0.50 66.2
1.22 001 0.68 590

0.50 0.33 0.65 63.7

2 0.97 0.33 1.05 74.0
1.52 033 1.41 71.0

0.39 0.69 0.82 38.2

3 0.7 0.71 1.03 491
1.22 0.69 1.27 509

(.39 142 1.39 -3.0

4 (.78 1.48 1.69 305
1.22 1.39 184 403

Table 4. Interference effect of p-methylthippuric acid (p-mHA)
on UV measurement of hippuric acid(HA) in urine

Measurement value{n=3}
PGA(HPLC) HA(HPLC) HA(UV} IE

Measurement value(n=3)
pmHAMPLC) HA(HPLC) HA(UVY) IE

Bpset el D) @ ) Expset o) @) &L (%)
043 0.00 0.03 a.l 0.41 0.01 0.30 773

1 079 0.05 0.11 12 1 Q.99 0.05 0.57 622
1.33 0.01 0.05 28 1.13 0.01 061 56.9

0.46 0.33 0.34 30 0.51 0.33 0.63 594

2 0.76 0.33 0.31 2.6 2 198 0.33 1.11 79.9
1.44 0.33 0.35 1.4 2.00 0.33 1.59 632

0.44 0.71 0.65 =10.5 .41 (.66 0.65 =23

3 0.81 0.74 0.70 =36 3 0.82 0.74 0.88 18.4
1.36 .69 0.68 0.7 1.27 Q.70 1.13 36.0

0.43 1.41 1.35 -11.6 0.47 1.42 1.38 93

4 0.81 1.45 1.32 -13.1 4 0.89 1.45 1.84 47.5
1.42 1.48 1.40 4.9 1.39 1.41 1.83 326
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Table 5. Interference effect of m-methylhippuric acid {m-
mHA) on UV measurement of hippuric acid(HA) in urine

Measurement value(n=3)}
m-mHA(HPLC) HA(HPLC) HA{UV) iE

Exp.set

(g'L) gL (L) (*4)
0.77 0.02 0.53 721
1 1.46 0.06 1.00 69.6
234 0.04 1.53 68.7
0.60 033 078 75.6
2 Li7 0.33 1.29 818
1.84 0.33 1.69 74.0
0.70 0.67 0.89 342
3 1.37 0.74 1.24 395
227 0.73 1.81 51.3
0.81 143 135 -108
4 145 145 179 252
246 144 2.43 429

HAUV);, Amount of hippuric acid determined by
UV method

a8jo®,

1E% = HA(UV) - ]‘L‘-\(I“‘IPLC)x _ fwof XA
XA(HPLC) B " fwof HA

714 XA: MA(mandelic acid), PGA(phenylgly-

p-methylhippuric acid®] 5%
Al

OXyliC add), 0-, Iil-,
o f= 2F f714k2] hippuric acidel ek
o]ct.
Table 15 =Bl o ALER) s d3=ls-dAlst ¢
DAke UVell 2)3F vhixat PAjel] A2) A 57
o AR Jehder} Al bzl o, m- p-

elelie ik olwalsl SE2E o] 60-82%2 positive
interferenceS- VERM T FReAr 033 /1), vl B
Folst 2 W Szse BE ALE e
UV ¥t HPLCH22 Hel Agshs 7o o 44
& Zejet

3.2. BERIIEN tiARNE BAfo) AMAZE HERa)
=l

At b BAGTEA M= 199555 7zl
713E e AAREEA EMA =TS AAE
sk, A {7184 dlARbEe] At 7 718 g
ol A% ehwAl ¥ U4 S0E AeEia 9f
o}, 19955% ZAhE xL=Ee| ejsbd & g6l FE
60%2] 71%e] UL nhuAlS HAsie]w,e 1999
d 94 Hxl 49%9] 71HelAl UVES o438 49
rhiAb B4E Al Qe AEig e 3:*&% ‘d
APl AZ3hs FFEA|R} o] vl E%
2 ZHsP= el M= 24 Falzl HPLOYS Uy
o) =A f=A] ¢iglci(Tuble 6).

e} A A Al Bl g0 g i 7
SHg o2 78R8 A =E2EE 7} wen
old FEsh= Fr1AHS UVilel] 218t ahaAl 244
positive interference® #1443} Hel whieAl F=7}
el e}, B3H7EA a3 SRR o
7V AR P2 E A BEARE 7RI AA
& ej¥Aede] ZI el AR oy P2 AMIE
ke Fob FESRs o2 A Uviles ¥
2] BAel ekmE wz) ) 7)dule) UvHeR &
FH718A AR F ovkaal M) Fvlslsic
Table 7o L ANE Ao FEaH 7l &
A vhieal B 2 QS £ Aoz el woh

Table 6. Interlaboratory comparison of analytical values of HA in standard reference samples which contain only HA{1999 Fall,

the 10th round robin)

Consensus HPLC method UV method Ratio

value(g/L) Mean{ £5D) No.ofdataNo. of outlier(%)  Mean{£8D) No. of data No. of outlier{%) (HPLC/UV}
0.54 0.51+0.03 17 2(11.8) 0.56 £0.06 18 4(22.2) 051
0.75 0.74£0.03 20 0(0.0) 0.76 £0.4 17 0{0.0) 097
1.06 1.05 £ 0.04 27 0(0.0) 1.08 £0.03 11 0(0.0) 0.97
127 128 £0.07 15 0{0.0) 1.26 10,10 21 3(14.3) 1.02
1.59 1.5740.05 17 0(0.0) 1.59+0.15 20 4(20.0) 0.99
231 2.31£0.10 21 0(0.0) 2.32£009 14 0(0.0) 1.00
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Table 7. Interlaboratory comparison of analytical values of HA in standard reference samples which contain HA and other organic

acids{1996 Fall, the third round robin)

Consensus HPLC method UV method

value(g/L) Mean( £ SD) No, of data No. of outlier Mean(+5D) No.ofdata  No. of outlier
0.653 065320253 17 0 1.062 £0.04 2 1(50%)
1.318 1.318 +0.332 17 0 2253+0.12 2 1{50%)

HAYrides Aes FEE 7S F5 ¢
Foff ofel gebals] B3R718A wAR S3Ae
AEHH ZUEE AL 4T o ol 3T #
7148 = HHEA el 3o S3] Ungez
A B4 TF 1A o] o) HEQlA A
3 o 47} gleme HPLCA #4 xast siokd =
Ja7dFe) Arg Fusle 7k HmbER 7L
Ae HE f718A o AR 225 E7ME A
°F R},

wep WA 547 P50 shiE AlAsR e
A vhAl EAe) UMoR o) feizird, o] &
A EFolo] ofd e f7lE4As A wdH5 9
= AR A, F BRI s R
FE A= AR Pedshs FT pAle Eaiy,
HPLCZ ool visat AR A8 o on)
§ A7 e

TR, SRR AR olsle GC
€ 22 Ho AT, GOel e 3Tk #
7)de} FaliAe] 7hedlEg, GCE o8¢ 2% Ut

XAk BAL AAskaAl HPLCSF GOYel o8k a3

vhxAl B A= w|wstedoH(Tuble 8). 0.54-2.31 g/L
ol mlyAl X w9l HPLCHS A7) expye)
7t 0.3-4.6%, GCH2 A9+ L7-39%%, F ub
23 22 W7 AR, HPLCE 2f3i 9lR]
k2 F|e ME 71E2] GCE ol8ale] E3§v14A
2] vhxAl ¥4E sl EAle) of3f glo] AgE] B
& 4 5l
.4 B

UVgell 213t wheaAl 244], B3H5714402] 9AHE
2 aF FE O 7AESe] vhwdl 243
of n)x)E ofgks Al A3, AEjE akE<) #Hd
FojeAlAlet ubeakl. ALy iR 4] e o=
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Table 8. Comparison of analytical values of urinary HA in
standard reference sample by GC and HPLC

Samle Reference Measured value( £ SD)
No. value(gl)  GC(Emor%) HPLC(Error,%)
1 0.54 0.52(-2.8) 0.54(0.3)
2 0.73 0.74( 1.9) 0.74(0.8)
3 1.01 1.03(2.2) 1.03(1.9)
4 1.27 1.22(3.8) 1.32(3.5)
5 1.56 1.62(3.9) 1.60{2.5)
6 1.59 1.55(2.7) 1.63(2.4)
7 185 1.91(3.0) 191(3.5)
8 231 227(1.7) 242(4.6)

vepd et 2E gApEEd o, me, prlErlEAlS
vhiAl 3E 033 glolM 0520 gld =22 F&
A} 60-82%°] whel S A Zi2E Vehygoh whe
Al S ZA] A F2eEe A ARkE P
A& U e}l HPLCH22 He] Aefsie 7o) o
A Flolvl, il EHprlaAel 3y z2l]ixle
A4S GCH= HPLCHL 2 24§ 2Aghe. v)wat
At whaAt 052-2/42 oL FERHeA T M7 7
9] WHel= HF 3294, GCYL Aggss) 27 &
EA| 2 whgo] AMEEIE AlekE &3] 7 4 glen],
SRR e ziRksle e HPLCE a9l
o 7| RellAle Babfr)al B4l Uvies diasl
o A4 i wes Ao,
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