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Urinary hippuric acid quantitation by spectrophotometry

?Awl vialuort

Abstract : Chanida Palanuvej. 1998. Urinary hippuric acid quantitation by

spectrophotometry. Thai J Hlth Resch 12(2) : 75 - 88.

The analysis of hippuric acid in urine was performed by ethyl acetate extraction at

pH 2 and spectrophotometric determination of the complex formed with acetic anhydride, p-

(dimethylamino)benzaldehyde and pyridine. The color reaction was done at room temperature

for 1 hour. The absorbance was measured within 30 minutes at 450 nm. The sensitivity of

hippuric acid determination was 1 microgram per reaction tube and the linearity was to 20

microgram per reaction tube . The coefficient of variations were 3.93-5.50*. Urinary

hippuric acid concentration,determined by this technique, among various population e.g.

officials, garage workers, 3 paint manufacturing workers and glue sniffers were 0.31 ± 0.18,

0.26 ± 0.18, 0.38 ± 0.22, 0.21 ± 0.15, 0.42 ± 0.35 and 6.09 ± 9.58 gram per gram

creatinine respectively.

Key words : hippuric acid, analysis, spectrophotometry, urine
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urFrotio : vilon vornii-nr. 2541. n-iiiftlitvfvmriangunlmBriii-lioluUnailtisidlif
galFitiontitentrni.-maifii'virvisiami'n-ntarn g 12 (2) : 75 - 88.

im-1r11v1lt15:4-nunIoR1N 1ilio11417adTga61DOI1G1V17fIL@Ii@zil,G$11111,1011atalfM10
(pH 2) flm5oaviinio7nfu4ri5tnifioOfivar4fii11tia11181o15 g 1N1511G1694f1^a^7J111LU1JYf^c^ 861

Cru liqarm-I9J11O5 14114 1	 -YO9N115%10t41,1 1.1.alfilf11,14 30 11111 .14.)13,1E11141.1
1,I,S4 450 11111.11.1J015 Thillo-nul-J 1 19 JImn57.nieviaao11141aa4
20 111TflIflill gi@VW@OITIGMN iJ'filasethrar g.frnNu.11111 .5-rui@ut 3.93-5.50 01a1?Ti61

lomrAntlivitunlavoilifilvilev-riaonlIttnintIOni-o 	 vitril	 1411f14114allIf14114

911141110,1"194altlE1116" 01.41-rui14.1Tua 3 1555"114umr,41,614610e111:1131t1 aJGlllQ^fJ?laSFl5G181N1N )5G1

11AVV1'):41111TIJ 0.31 + 0.18, 0.26 + 0.18, 0.38 + 0.22, 0.21 + 0.15, 0.42 + 0.35 and

6.09 + 9.58 ni1N6@niim51,@$11.411 01111 *411

file lflLU : nuArii-fi* niTILfmtvl
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myth

n16114111i15fl (hippuric acid) Mial1111:31011711.fii1V -1f11.1hflifil conjugation 1M-ill

inafiu (glycine)	 (benzoic acid) Iffifll.D111•6111,11i111

aantniuilsaTgalniiImEntittlatjuil	 IG1t1L94 entia1atfuivinnlcuutt

@ta-rilu (phenylalanine)112114 -11 (Yoshida et al.,1978;Baelum,1991)

Illzurvart	 (fruvuoi LLataLn@i'	 imunwirriin9pi1ulletrorlin-iitinihnn

34 -1ilf11.2.101Z114611tallth IVIrl6D111113.11144TIJittlAfflItrt uLt ju benzyl alcohol LLatn1.1
artkaowriutau 1.1..thilufiu1naiuMunlaviii-Aniuciluaanui1u .06m-lr. (Baelum,1991)

Au1o1 0s 111u10

fr15thrlti61li1u5"1uo1inD1111Th 	 I14,1114qVIMV1f11I111.11r.1.1111ithsllitlitglatfl.1-7011;111

I154-11aJZfflii141.11@5 1,LLnal 11441ur491a 1551NSJ1N ltIU01U piu4-rufii-briulu1555lu

1@r-na&I avIrt 	 A'u1u
US5fJ1fl1oiJ L 1 Lf1UF11f11NUR /11 11111 01 5 111SNU51Ufl15riuou-nalmitJlut-nlyi-bnuto4ou4ni

(1i5u111,2520)	 ulenlimAntlut-mmitICIBilllii0V111J1I111GliUalJeZalrit AutawtaiuTotilo)

5r,iiutritAuluLZ@vriliolr.iiunl g,AwillifiluildaTALiluktfiiihillYi (biological exposure

index) (IPCS,1985) n-IlAnwaufluri-muintilkulltninonliiNAu 100

(ppm) Lflultutnal 8 #31344

Int'Authruitu 2.5 fl51J41aflS1JR56aw1114 (Lauwerys and Buchet,1988) fi-313J6?17V1ll7JD4f1IR

	

J5 Rlutl a0-1 .1 I.Laffi41142 1.44 d	 B41.1iultunlobiinimi@tliultucaiLaiilu1u0a-rn

ovsirImmJncii-mnitreutheoiLaiitiluoat-unluilam-Intl ydiuitumiftuiumilli (Varley al.,

1980) LiwilTitmu-iihthwaaTtliultutTwAyrkiimiediultuoiLDin'ilulave-nr LiJusi-)

Loitramliuitut-noAwii-A41:0106-11:413fliartituirmla-rtiuthmuli (Kuo et a1.,1980 ;

Dossing et a1.,1983)

1.1.flaOliftifiltllIV11111`71 (gas-liquid chromatography) IG1fldfiGlflIRAYl1475Fli1f1

	

1,01iffIlati ill 84f15GlAYI 	 f5iulmarttill.1111 (diazomethane) igeliO47114'1fl

RT1111:31011r1.11.tIlli134141,1n11-1t101@tIlfill1111LtItia -niiiiiiLliolfrillzaloliim (Yoshida et aL,

1978) f11l1e15tlIatiliti ggfrIESIe14@lit1171114@allil (dried methanol = max. 0.01 917 H 2 O )

LLarnIonni@duiu igitlamtintr717i'Lonuazo111i4itql, fityil (de Carvalho et al.,1991)

Aor1W10113.1110111T1C1 (high pressure liquid chromatography) 'Tint LP11-1:1411101hili'l

ifillA4J0114 446t.111 :3811er.G17f1	 tau rmi LF11-1:',VIV (Yoshida et al.,1978; Astier

and Deutsch,1980; Hansen and Dossing,1982)
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3.	 Vith1191IVII9111..1Yli 	 (Spectrophotometry) 	 I6103111;13f1TS 1 qtflitl 1 ITU

giilviii61V@1,191 (benzene sulfonyl chloride) (Tomokuni and Ogata,1972) 115a 161111 a a

1111,1111711V6141061. (dimethylaminobenzaldehyde) (Ohmori et a1.,1 97 7; Hirota et al., 1 98 1 )

fr) I., q,	Lui-i-wrnD41LIVIZiZtFilfl'ile@THL.6111 U4401147611

at on fl 1-] 0611 1,I,V	 (Ogata et al.,1 98 0; Ogata, 1 98 1 )

Ilf141111.1u.dom11,TL0116458"ILasin4vadisntunlobrii-lioatolva-ntioinlimailaOttla

lonlytiou,ni t4tlim.1143.n91ti7ha4 Ohmori LtV:',61t11:: (1977)	 U,VtiLm--1:3111Tditntu

(ig alkaline picrate)

Ta9gilnIaluaziln-E5

Lo-iiirad9C

Hippuric acid (AR grade, BDH, England)

Benzoic acid (GR grade, E. Merck, Germany)

Urea (Baker analyzed reagent, J.T. Baker, U.S.A.)

Creatinine (Biochemical, BDH, England)

4 -(Dimethyl-arnino)benzaldehyde (AR grade, Sigma, U.S.A)

Acetic anhydride (111:1157401511fliqt)

Pyridine (AR grade, Mallinckrodt, U.S.A.)

Picric acid (saturated solution, Sigma, U.S.A.)

Ethyl acetate (Special for chromatography, BDH, England )
.0

1R10414@

Vortex-mixer (Thermolyne, U.S.A)

Spectrophotometer (model Spectronic 20, Bausch & Lomb, U.S.A)

Fume hood

TAnil

nilOntnframaiwnoluniltsiniimiasitalailthrnainivilautanwayifnia

innwAvii-fifiln yhqiiitnnilirwRons.ri g-mai Ohmori 1,1,Vton-ur, (1977) Iown.heril

ataim-i5oPili-fla 0.1 ilaniiJoiaiIatinlutafiaarillovn 111 50 191161I'V.611

LiFillarieTwillaulalorsoi 1 	 Ilar.rnlitoilynar.iiluarunalaoi' (0.596 114

2 7:W A911	 ifitillA1411-141")1.1611.1qt11$1119711,711 40	 D16111,4falitla 	 11111 1 471344 6111611

absorbance Z04611Vraltlii6r)19401 -141.11,1,SALL6 380-540 111I1.163JVII 617f1161484 Spectronic

20 lie-I5atalflatillku,aulFlimg 1 ijaZAon u.arvoyilwanlaatillimyteniaollo g (0.596

11.1 111i4114) 2 ijaZ.Zon vinlellataia blank
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nilantn'Ariirtana4lonicilugualeitianilifionilthr.noviirtiautainuartriiio

1.11m5ara1ntlI61A1^11i75o1 0.1 ilaAniimiailaaAmiuLmiaa..-Con sn 50 1.1A01A011

Witailli4 iiilati01fl66Wtiiii.611g 1 ilaZion LiaravailmariiaDralitliWnlaia gg (0.5*

111 lYiii11) 2 ilaon liliTLILflifillit111111C1 40 Nvnizaviltio

11@NI Oil:anal 30 a4011,?Jaliff16) 611101 absorbance t Ft40110Z01f1/410-113,1f11100411 450 VIII!

1,3401 Iii:N7117111.1hiiitr111111 10,20,30,40,50,60,75,90,105 UM:: 120 I141121Ur11111,lkquell

ataiN blank	 aare-naramarilehiumitilmgaatamilmiiaorlatatrut -mina (0.5*

11,15014) 11111 sample blank

ii-nlve-nr.u.araiwrivnlcdrornionnolim (143.1414 1 liar. 2 ilaZniinfiailaAA(ri

11:111) InatiNar, 25 13Afi5Z911 IiiNt1101,1100 (Vaill 1 tuacei@ZoI) 25 iaJtmZoll

1011aariLori 250 1/1101001 L'Afilix11,04041,ter10111111.149 (vortex mixer) 11111 1 111+1 4444

5 'Oil' 	 To4111,@iia:,-gairn (4ft414) 1Jl 100 11J16150i5 uoitavi

LLVT4

ihnloRvii-fioileriouatualtiLithltiull,iivarilimueuiziol g 1 1.'w"6n LLatairm

101,3,141a@tal11,111.141111110C (0.5* 111 1113011) 2 3100001 AlfiliflpIll.flili@l11111 1 9411414

611101 absorbance ii01-111.1M-10011 450 11111161M

thilea-naiatailwza-gALaiiiitan g111111 (1211J81.1 1	 2 ilaZfli'34000001111,1

In@imar 25 111IfilA011 IS11.11.11 3 ClaZt ril eilmaltlflIGlif1341.16"A 0.6 1JaAVI5

V110:101EJI111,0f1311,1401011111g (15 fli1J111111 100 1Jw0001) 0.4 1JaZ&11

11111 20 11141 61140i1 absorbance 1107121f1T1010 ' 11 520 14111,1L1J411

fmnomaufrnau4aliiiiina4/MLF111:11
A	 _,-

YIGle@t1 linearity vriquultuailenqoA4qorne-anluiLonirvilli	 96 recovery 1,i140

0:111t011 6̀1111412101-7611-11a4a11 700-11/111,ththyutmainliLoyirthii@vrnuallutiitailg

roma rtn1.6tlitnn-nuloat-Tual5h 12111 vLinuarnIttitil .ao) vihojoniN4-ww-amo411.hn'itn

tJa

alItlunatiLiAimraNnloAveriTiorivariiiiftuataillmoi	 vol-aviariiaar.41141,1111

4110411891 Lwayiii.,11 171011 absorbance 004qo14-1134f1Tlf4. 141.1.04 450 111%1,1411 (21141 1)

40 @s901141a641tla 0,1IM'itli 440-1 absorbance q41o1,971@Ti111.6tliff11411,1 30 'Oil Liatoh

absorbance ita0aN96@f111,i4407111.1hflif1111111 1111 dmiianaujiIiNallata-milfh absorbance
4 	 f•	 ,

oulqoalDrluipnr1111-111 1 nl11,9 1.1,M04111111111111:311a1 30 111v41440168 ri a61a4 (Fiji 2)
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	 -risa-aliVivenolvoirrriuroner

mailinivntliNlauiwilviinioIKII 511 isitinwiriiii-Amierqiiitnt-Tua.—giiio)
LLaullaoloi LLar.vn yilmarnazialatuziaginoi (0.596 114 lviik)	 IOU 1

Tn	 LLatiowil absorbance 'Plfrillitin flail 450 11111101415 (11111 3)

Tgiril linearity t a4t-nlimliulfunlokiwihila	 1-20 1,141onniuoioviaaor cfla4

(21.111 4) f1116601f1501blil‘ 'AFlilf1110617:371 96 recovery allf511.1 101.4-116.7 96 (011114/1 1)

gornuuthtlyru	 (96cv)	 Liiitiu	 3.93-5.50

(411514/i 2) T61111:111,1afhllifILLattl1011ilkafllii3JitU 100 13./11Ifli1.1
• •,-1.3'Ualmstan-noilzvivntrultunwAvii -A4000-nnaltIltnnIn0614	 garin4111

M11114114 0111411.10105001101 01.141111544111WAta LLarr;ILavia$ioo-n5zain 1v1r4ao74i.tawi111
41151411 3
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filJEIVU 2541

041711 1	 011311.1a -a avrryitialbnainuttrAlisliiatiwrinilatmr.

trisniunliamfriiiiiijah 	trisranwaynTraititititilli

luilaa-nr, 0.1 ilaakol	 lutlarrar. 0.1 fthAhl	 n	 * Recovery

(1311Wifli31)	 (1111Frifl7I1)

- 52.5 2 -

10 63.4 2 101.4

50 112.5 2 109.8

100 178.0 2 116.7

91111411 2
	 Foimuiuti-roaltrnitirdilnunitamiliti (61frsniutialiaAArs)

ii-)Eeigattlolravflonuni

X ± S.D. n *CV X + S.D. n *CV

1.65 + 0.07 10 4.24 1.64 + 0.07 10 4.27

3.69 + 0.18 10 4.88 3.28 + 0.17 10 5.18

7.13 + 0.28 10 3.93 6.72 + 0.37 10 5.50

14111471 3
	 uvitinwArifoifiluilawnr.thrInnInOn641

ii.writviLiniSavdgoviltitenuni

11011111:7r1111 	 n	 X + S.D.	 min.-max.

irat1Trild-111f14114 17 0.31 + 0.18 0.11- 0.71

vruvuOyivaInuutif 63 0.26 + 0.18 0.04-0.98

RurruIlil .mBii 1 58 0.38 + 0.22 0.08-1.07

F111411A144111ati ll 2 191 0.21 + 0.15 0.03-1.13

f11111111144114afil 3 218 0.42 + 0.35 0.05-2.12

ciLavoilva-rviroir, 231 6.09 + 9.58 0.08- 53.91
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2tIn 1 fil5GpflgtmanNa-mhtnouLi4iivina4n5oiAmi-Jifi 

0.2_ 

0.1_   
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460
	

500
	

540

waluoisneu (unIutunr)

15'111	 nrenrAlfmnErylu 51:41nrniii

IMpoe9Mmuoulrlers7 1 AnAnor URI% wisilsurnao.nlutuweinadllosi

0.5%11,111M 2 0sAAos fil/1 ,Mpwmon 40 o4AltdaH8JA triu 1 tts%344

dium1 Absorbance to4AirseanuImolirsrnquor90muoulalssi.

wirlletuftotinutuusinsAloil'earlwfAuvOu blank
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3 friyilon-wrivritrilniunloAllibioiwtlaa-nr,

25 41 urine

25 111 1N HC1

250 1.11 ethyl acetate

vortex 1 min

Nie

10-200 1.11 ethyl acetate layer

1
evaporate to dryness

1
1 ml acetic anhydride

2 ml 0.5 * DAB in pyridine*

•
incubate at room temperature for 1 hr.

1
read absorbance at 450 rim.

* p-(dimethylamino)benzaldehyde 0.5 g / 100 ml pyridine

freshly prepared
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86	 trOtin viwnioti 	 Trrdi,14eArerislaciimuamel

infiLon-1:341111fiultunlwAvoznifiAteriattlfacitlirlimanii

rmliolualaarlITuanreriaagg

INISN ilfilf1110104 .1.H.Laq.mornormaJTIOl 'All 450 1,111111.1J915 qt1.111113:11aZnaltik11111:;n1,11

1115`tiltlh' fliE114@ quauji:Jiwum 1 4t712.11 an--)r.m5rimibilitnitom-miliOrillaarn4aq4
4 2_

q011.lar.014/1@rdu5t3.11t11 30 14111 1461@11laG14 ?iflailf11IYilqiViElliiqium.y1 40 @,10110114J210

017134 tilJa , 4016iJ4 61,il'lal 30	 taraa4C4atii

frt5v4n5(1Ayr1i-fioNitAaaTnimu-762194 Ohmori uarmtur. (1 9 7 7) 4@115ii pH t@4

11S07)Illialunlm (pH = 2) 664.16f4O61f14 (NaC1)

flac117°:A1JG17 G16 NaC1 1111.10111311.16')011-11111atiG111501AllirliOTh@f111111061 -1t.' (Tomokuni and

Ogata,1 972) it n-111,Raa--nvaisdiu 100 1,NImAo5 Laiu 1N HC1 60 11./Ion&̀15 NaC1 0.02

afiGlklEll@flaatill01/1 1 iiaZol menu-al 30 "linild

q--14-fiwii3.1191AVOTV::11111 	 25 1,1.11011&15

Lan% t1761'11110tOnt111.1111151.0111:31"0-1440@4MIGlYtin16"1.1 IlaZiaj oiD4141'34 NaC1

1' 111 	 1 wrii

milmilriimoAvni-A4otirsifailmoiwtriLltunlwAviii-liAoltmoi 1-20 174161511544

ciavw@oroao4 ILatilWIINI,uhabLorwriNip -wia41 iellit1i4uiayht1.61-iitniTuvyitAiLtu

al5115:,flatiluTouvullAdal-3:, 	 1fi@I7im11tIrliti1f1tinIoLuti14JA6164411J11011440111t

allf111:341110 gINCrlifliui-mint, 	 Ltoiia414.2194(nlIcirtfiantunloAvni-lioa-)tri8iNia 34

HPLC tLat16 GC i'IBE11,91,7I`UnIOnalltffi* (salicyluric acid) 04 611u

1,3491:',110,a/l'aNt1101111a1,7A01 (salicylic acid)	 i41611,1150Y1T11hnfiltilArlE.11113911:41th11

1.11r.fl@laTfit1041iaLildatrlitiltl5Ohlfrlifl (Ogata et al.,1980)

1110P641410011.1.01001 -)Z 1.1anv-InfurnuiguaTifinfi@tnumnioriiiinlornVIt&rdunDuati

Li1401101.1@IJW11111 Sli@fnuaihNi11 IA11191 '14 (Tomokuni and Ogata,1972 ; Yoshida et al.,

1978) 1.10fl91niff1101x4a8 yi 7561	 (methylhippuric acid) i4J41A11.11,1J01:1_1@lat171@ n11,7411

(xylene) f1YI1t1fl5fJ16flG1r64JU6G1f17fluflUfl5G1f14Y1N7561417fJ (Lauwerys and Buchet,1988)

llf.1111.1'iltlitiltIMWAVIIM011,11ilaa -r)r.f11.1411.144(FiNY11411,1A'1.1elair&1 (time-weight average

concentration = 40-100 ppm) filimyrrvilwrIgaLtIfilmIvliourvii
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