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— Abstract —
Urinary hippuric acid excretion by intake of food and drink
Jung 11 Kim, Tae Hyuk Park, Kap Yeol Jung', Hai Rim Shin’, Joon Youn Kim®

Department of Occupational Medicine, Dong-A University Hospital
Department of Occupational Medicine, College of Medicine, Dong A University'
Department of Preventive Medicine, College of Medicine and
Occupational Medicine Research Institute, Dong-A University”

Objectives ; Urinary hippuric acid levels have been usually determined to evaluate
workers exposed to toluene. Food and drink intake could affect urinary hippuric acid
excretion and this study was carried out to investigate what kinds of food and drink
would affect urinary hippuric acid excretion.

Methods ; The subjects were 136 medical school students. Authors measured urinary
hippuric acid levels three times from 10 a.m. to noon; before, one hour after and two
hours after food or drink-intake, and they were asked not to eat from the previous
night(@ p.m) of testing. We selected six diets(bread and coffee, brown sauce noodle,
Korean style meal, noodle, pork galbi and rice and soybean stew and rice), six
fruits(apple, grape, orange, pear, persimmon and plum) and five beverages(Alps-D®
Demisoda®, Orange juice®, Pear juice® and Pocari sweat®). Analysis of urinary hippuric
acid was performed by high performance liquid chromatography.

Results ; Intake of popular Korean diets, fruits and some drinks didn’t affect urinary
hippuric acid excretion. But intake of sodium benzoate-contained Alps-D¥ increased uri-
nary hippuric acid excretion.

Conclusions ; For the health examination on workers exposed to toluene, the history
of diet and fruit intake can be negligible, but that of beverage intake should be included.

Key Words ; Hippuric acid, Food, Fruit, Beverage
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MoE

E5<l (toluene) & WAl (benzene) & =4 2A
oje] ARIAA el AMEE AL e BAde] HlwA
He& {7184 9 shtolrt,
eb-7l, =H, A8, 1§, AEA, FAAFR
2 AMEER HE, A,
(TNT), E5F4 tlo]&AePlo]E(TD]) 59 A=
Ao o] &H 3 Yt (Clayton 5, 1981). &
Ao =FL2 olejd Al FAlte ZEAA
F2 oA 1 el A o] ARgol gt AE
ko] w717t a2 Rl ZaE® BaE uh v
(Dodds 5, 1964; Walker, 1976).

ARl M ERAY F4ARE URE ZFVE

Eal o) FolA ] FHr} 3-’?—1: F2 QAN Lo
v 1t} (Baselt, 1980). EFU& FY3H &4
H oo F 20 %= EH/\}JV&? glo] HlZ 378 &
&l A2 MEEH A oF 80 % T2 IlA
cytochrome p450 Al os) Wad 43-& (ben-
WA tlzleo]=e|o]E (benzyl dehy-
5o uial 24e

zyl alcohol),
drate), W ZAHbenzoic acid)
AR F 80%e vimitez, < 20 %= Wi FF
F2Uel= (benzyl glucuronide) ®, Il A%
°] 0-, m~, p-cresol Eo& 8502 wlddE} (B
®lum &, 1985; De Rosa &, 1987; Ogat %
1987; Takahashi %, 1987). $E)hvele
FHZUAMIE F 8F vhdh WidES 289 =2
o] AESH mUEE Ho R e o] &3tz v}
(=%, 1998).

82 oAl A Ee E2dd galalys 543
HEFPAES 7?31 M ZAIE S (sodium ben-

zoate) & WZ 3
=, 7] 9 1‘_7' % NEol MF e At o
g} oS 3 3P (Cantarow 5, 1956;
Gerade, 1967; :Eﬂ:)%?%, 1987), ] ¥ 53] Wz
ko] ol ghpEol e AES 23, v oy
2, QB AgopH, FoVE, AY 5 o=

AT IHEE -, 1983; 1986), =3 Wz=4E &
3 FEE AAF AE 8F nhih vl o)
Qe VAW o) AL 9 vhmAl wiAdEre] Ao
A 43 F 30~60 Folzba gelA UvH( H%

nE1-
t:T:

+, 1990).

ja1D§ AAPo g BERd =& ATE 33
Faxk 23 vt WABS FYsE AE 7]
Ao °*—1€°ﬂ ol Ao HAEE Fofdte A
of Aasirty Az v w2 vete] 3
=] A3 85 vhiat WPl X 9%
| & dAve ‘ﬂiﬂ AP B oyl Haol
A3 77He) WEt FEE AN Sdivhs A
B o2l dol obd 5 gloh 53] 4F37HE]
e o 7B 2H=E FAlCl Adee 9
vl SRS Agwe A4 u Avlel SHER
the Aol @ 8% vikat sl e HEE o
ofie AL 2ot & Aoz AzEn

ol B AT sl YAl Au
% 28 HAd 98 8F kil widael Wa o
R 2 AEE gefsle ojjle] 74 =3 o8
A5 YR mUEYe] H48 Agd F 9
AE GolunA £ ATE A=tk

L

rlF

Chet

nire] . olgujetel AlgrEel styeRA T
of HHE go] gld HYEL TAND A
% ol2% WAHLR 8% AST, ALT, 7 GTP %

BUN¥ creatinine® Z338te] 7% ¢ A37]
ol A de Ae: wdE dx 1039,
oA} 33%W, F 136WE A7z sgem o
5o HaduS 24.3+2 1419 (Table 1).
2B FHe o v AREEe] ditdoz
AFee B3 T AT 6%, A 5 B 6%
aEa AlFedAM whlEe S8 5FLRA F 1TF
ol AxhE 1 & A oMoy TY 2
o] 2t oF QR0 Fm, HAYL Al 2

Table 1, General characteristics of study group

Age(meantSD) 24,3+2.1
Sex

M:F 103 @ 33
Smoking

smoker : nonsmoker 77 56
Drinking

none 35

occasions/month 87

occasions/week 14
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N, = 200 g, 50, W 27, & 27, A% 5
M o, S8E 247 200 mLE HFH =S
Bt tH(Table 2).

AZANA AL A FF 2 2F 94 o] FHY
248 3A & F AA 3Y -
5 A3 Ao auE AT £ g SAES 4]

7k

EAR-ENE S PFCRR:E IE 3PN

Ases vl 4
We AHAT, 4 AdhEE AAE LEe b
FL E4% F BN WA 3E nEsgn, B
& wERs VA FRAN Al FFALR
o AE# (Yang 5 1996904 A% 949&
e ek P ATad o] AAsd s
I EET P P EETEE b

(High performance liquid chromatography,
HPLC) & AME3ted BY AlSof dial 23] 574 stod
F&E3 102008 HAS & 1 Hdag 85 )

A iAo g gstgiom T EHgkatd zlolst
g Afde 13 F71 S48t FAE 7 ghel o
TaE #stet

Aae B4 SAS programS ©] &34

repeated measure ANOVAE A&t}
2
1. Alch Mol e 2F ohrst uijadz

6%<] A gAd & B drudriEe
npipibe] A WA S AFH AMdle 0.28~0.37
g/LolRa 43 § 1AelE 0.25~0.40 g/1, A
Z & 2AIZ el 0.23~0.42 g/L2A A2l )7t
Ak A3 el digh 43 o aF vhdt wid
o] B Waake 4H & Alle A F&/
o wheb -0.02~0.07 g/l,, g3 & 2A2%ll= -0.04

Table 2, Kind of food and drink subjected to study

Diet, Fruit Beverage
Bread and coffee Apple Alps-D¥
Brown sauce noodle Grape Demisoda®
Korean-style meal Orange Orange juice®
Noodle Pear Pear juice®
Pork Galbi and rice Persimmon Pocari sweat”
Soybean stew and rice Plum

Table 8, Urinary hippuric acid(HA) levels created by intake of diet

mean=SD(g/L)

Diet n Before intake After 1hr After 2hrs
Bread & coffee 12 HA 0.33%0.20 0.31+0.11 0.34+0.13
4HA -0.02+0.13 0.01%0.23

(0. 34~0. 20) (-0.57~0. 32)

Brown sauce noodle 7 HA 0.28%0.14 0.25+0.08 0.23£0.06
4HA -0.02+0.10 -0.04+0.13

(-0.07~0.15) (-0.17~0.21)

Noodle 8 HA 0.31£0.06 0.31£0.13 0.27+0.11
AHA -0.00x0. 16 -0,02+0.15

(-0.10~0. 38) (-0.11~0,31)

Korean-style meal 9 HA 0.33+0.13 0.40%+0.14 0.41£0.17
4HA 0.07+0.18 0.07x0.18

(-0.17~0.31) (-0.17~0. 42)

Pork-galbi & rice 8 HA 0.36+0.25 0.38%0.15 0.424+0.19
4HA 0.03+0.18 0.07+0.24

(-0.38~0.24) (-0.32~0.57)

Soybean stew & rice 13 HA 0.37+0.24 0.34%0.16 0.36%0,16
4HA 0.03+0.16 0.01+0.19

(-0.49~0.17) (-0.52~0.21)

()
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Fig, 1, Changes of urinanry hippuric acid excretion created by intake of diets
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~0.07 gleAl 2 2
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Azt = 0.28~0.48 g/L,

sHele

2, ot Mo ME T Obmih MR

629 T A Ge 2F vhate] BF WA
e 44

e Al
Aoz 0.28~0.45 g/Lolda 44 F 1 Aole

Table 5, Urinary hippuric acid levels created by intake of beverage

0.16~0.44 g/Lellth A x4°ﬂ th 7
atelE i H(Table 3, Fig. 1). Z kAt i e W Wskeke A3 3 1A%
= FRol wat -0.08~0.05 g/L, AH F
24t E 0. 20~O 17 g/L2A 2} 3de] F

241 2%l
A3

kod
<

3l
il

o

2o

T gl EAHE Fo
A (Table 4, Fig. 2).

mean+SD(g/L)
Beverage n Before drinking After lhr After 2hrs
Alps-D 16 HA 0.25%0. 22 0.90+£0. 82** 0.32+0.17
4HA 0.65+0.67 0.07+0.18
(-0.08~2.17) (-0.33~0. 30)
Demisoda 6 HA 0.25+0.15 0.224+0.17 0.27£0.14
4HA ~0.03+0.07 0.03+0.20
{-0.10~0.07) (-0.18~0.23)
Orange juice 5 HA 0.38%0.15 0.26x0.17 0.34+0.19
AHA -0,12+0,13 -0.03+0.17
(-0.27~0.03) (-0.21~0.21)
Pear juice 5 HA 0.30+0.07 0.31+0.14 0.30%0.05
4HA 0.01+0.11 0.00+0. 09
(-0.09~0.17) (-0.14~0.18)
Pocari sweat 5 HA 0.37+0.14 0.32x0.15 0.26+0.08
4HA -0.05%0.10 -0,11+0.15
(-0.19~0.09) (-0.30~0. 18}
() maximun~minimum
* p<0. 05 (significantly different mean values between times)
Table 4, Urinary hippuric acid levels created by intake of fruit
mean+SD(g/L)
Fruit n Before intake After lhr After 2hrs
Apple 7 HA 0.28+0.14 0.28+0.12 0.32%0.15
4HA 0.01+0.11 0.04+0.14
(-0.08~0.21) (-0.12~0.28)
Grape 7 HA 0.44+0.18 0.48+0. 22 0.44+0.16
AHA 0.04+0.18 0.00+0.10
(-0.29~0. 24) (-0.16~0. 15}
Orange 6 HA 0.33+0.20 0.29+0.15 0.16£0.12
4HA 0.05+0.13 0.17+0.27
(-0.24~0.13) (-0.53~0.09)
Pear 6 HA 0.45+0.14 0.47+0.18 0.25+0.21
AHA -0.08+0.15 -0.20+0.18
(-0.24~0.15) (-0.36~0.12)
Persimmon 8 HA 0.34+0.16 0.28+0.13 0.22+0.08
AHA -0.07x=0.09 -0.13%+0.15
(-0.20~0.10) (-0. 35~0. 10)
Plum 6 HA 0.29+0. 20 0.2840.15 0.30+0. 17
. AHA -0,01+£0.21 0.01+0.24
(-0.32~0.17) (-0. 34~0. 33)

( ) maximun~minimum
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3. 22 Mol mE

RE Dpmot gt

5%9 &8 % Demisoda® Orange juice®,
Pear juice®, Pocari sweat®] 433o]| w& a3
wiAbe]l Ha wild#Ee A3 Hole 0.25~0.38
g/Leldla, Af F 1Aztel= 0.22~0.32 g/L, A
2 F 2717l 0.26~0.34 g/L2A A2l Aolrl
AT A Ao uizt 5 T 8.F vpAh wld
o] B HalEe 43 F Aol 589 FR
ukat -0,12~0.01 g/L, AH F 243t -0.11~
0.03 g/LEA Alps-D*& A3 439 &3 43
F- A7t whE ARl ol iP 17} fldct.
Alps-D*] AF ol e aF whdt wjd=me 43
Aol 0.25+0.22 g/Liev, AF 3—? 1Al E
0.90+0.82 g/L, A% F 2A1= 0.32+0.17
g/LEA AF Al Blste] 43 F 1A a7 vt
=4 e dare] WaleRe 0.65+0.67 g/Lolx, A3
T O2AZRE 0.07+0.18 g/LEA HF F 147
%74131"& felstdl FrlEtit o F HdAEHE

7A&E JERY (p<0.05) (Table 5, Fig. 3).

(Carisson, 1982),
=g HEHSH AR

=, 1980; Brugnone %, 1986) 538 felvalel
e A3 284 $4%%E 100 ppme =E71F
o & &t gI7] Wi & del o853 o=
ZHRO1998). AAAow 23 nlpike WAy
oAL FE EFAEY A 9T HAo=m
zq

(Cantarow %, 1956; Gerade, 1967), &4
2 1%59 EFqY »=&¥ ZEAe 85 nfn
WdgS 29T A S48 *éH"ﬂ 2|3 gk

oA E i Aoz A4dr, F, %y JuE
AbEEo] ¢ HJ—*. o2 dste ’E’i]ﬁol 2% =
A Al dEFE A A9 AR O BAEE

Sefsiel 1 AkE AA T wd 2RAES
S% whadt WY SYAll aeislor SeAE 2

uny 5

+ SAE MF0 W2 REF Dhxit sj4Ere] w5}
olimzl B ATE A=A

B A7ldE ATuAEe
PHE g st es st ot A A
g Ao wE 2% vheAlt widddle fojdt
ol7b §I%A7] Wil dAole utr T3t AA]
A skt a8y Dessing 5 (1983) 3 Balum
(1987) & A% vhxat g & G2 v
Fnot AHRE Zolzt 9lo] Aol FAHTH
vkt o] Al ole AF W 259 1

DEEREEERY

Py o r°"

ﬁ offt

7 #7) mRoleka sto] B el AHE Aol &
B3 gtk AAe e @A &7 BRa
of UAL EE A7 4R AT 8F vhad

< H2ARIvke 2avt e wbA (Carission -7,
1982; Belum 5, 1984), $#9 58 dhe <
HFollx FiF E7A FErt daEo] daed
s B WE oAkt ]TOWJ—% dAlBte BiE Sl
oH(Waldron %, 1983) E gz AFH9
AepslEolE o EFdle] tiAtGErt Wkl
g3 @t (Ewa 5, 1994) FAe B4 dAlEE
of %= vAA gene Hirt de wd
(D®ssing &, 1983; Bzlum %, 1987), €¢=z2&
439 FA& BAO e SEAE uAERst 3
A¥tE Bix Sith(Huang &, 1994). & I
MR olHF 8ES] FFol UeAE Gop]
Hste] AFdIAEE SFILH BleFT, FUL
o Bl FEToR FEI] 8F vhadt Mid¥E 5

¢

L2

Jo
le,
Y
)
s N
rlo
=Y,
lo
HU
oi':
_I}L
i,
_|VL

?"uol °i“ A2
e el AL 0.7~1.4
g/L2A Haxpe] uwlgl vheksld (Carisson, 1982;
Ikeda &, 1969; Ogata &, 1970; Brugnone &,

1986), =uie] 24 ¥reml (19872 0.69+0.30
g/L, °lAd F(1988)2 0.44+0.21 g/L, °ld<
5(1989) & 0.6+1.2 g/L, wi7lg F(1991) &

0.76+0.79 g/LL& Raddct & die] A% &
28 A3 del 83 wlAr wjdaEe 0.25~0.45
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g/LE2A B A7 vls)] vluy @& A&
th ol E ATY uiigate] de AHEe Iy
oz dgEe) dm AL A WRE 54 duHE
T"rxlﬂ?iﬂ HE Ao Azt
5 vt Wl are wlzAke] ol Ef-E o
12] A& el 2alA JakE v o glan
A 2, xR, 2], 7Y, & A
. BUHE AN Bl gEel slx, AR
H7HA, &89 HEAEE AMEEHZ o
(Cantarow %, 1956; Gerade, 1967; Euig3E,
1987; A&, 1994). Hel#el 6F72] soy sauce
% 6FF BFNA FHI 2000 we/mL °], A&
5252 soy sauce & 5&F 2Tl 100 we/ml
Jste] WlzihtER] HEHom, Fejdel 30
ALFTA T 195 FA A 800 we/ml., 8
=i &8 F 63FlA 100~700 ug/mle] Wz
MHEFC] AEEUR, 4d¥9 21579 AdFra
SolMde AE AEHR gotod, 5ERFe 28 &
3FFolA 150~200 wg/mLe] NEZAIEFS 7
iy = EJ_O]—J\D}(Marl

i
&

nlo
__1>~

P E‘N fr

o]
ol

N ol
)
b o T

P =i

hau | =
vl F AAF ITEE o= A Eg]
ST AoR o dEARAT 2

I AH AFol Foe zolrt glsich. &8 A
% Alps-D¥ gho] Wiz hJrE o] <ol 700 we/ml
224 g7)0l FAE ] Qlo] F 140 mg2] HM2AhE
e AT A9 AF AFe] aF epeit Hﬂ’é%koﬂ

FAROE Rel8 Aol B e, WY B AT
o o8 el SRt Beluat vse ol
ZNEFE FHSD QAR 23 kel WY
of FYE FUE RIAW e T SRE YR
s ulge MAbES] siHel UA WA

Re FEelQ] R 85 okt AP 9%
& 771 229 Aos yatan

@, WahE

& % A
whedt gl 2 MM% 30~60% F2ke wnsl
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Chaf o W 2)E 8 ART)Se] B &

1362l o|Aet S g g T AFH 2
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& Aw g, Bl g, A g, =
B AR, W S Se) Aus A, &, ),
%, 2%, A% 5 #%d, 39n Alps D,

Demisoda®, Orange juice®, Pear juice®%
Pocari sweat” 59 &8 % & 17%0l%eH 85
uhipabe 31 E-E) 5o A ELE‘J}E:LEHJ] (HIPLC) & ¥
A stlct,

24 'J‘I_},:
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2o g 9 4u, AY 9L el 2
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