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Abstract

The health symptoms assessment and urinary hippuric acid excretions of workers
exposed to toluene occupationally in shoes workshops were investigated by the
questionnaire and the field monitoring.

Based on the results, the acute health symptoms of workers exposed to toluene by
questionnaire were fatigue(58.7%), irritation of the eyes, nose and throat(57.2%), and skin
dryness(43.3%). And the complaints about workshop environment are odor, dust and noise.

The mean values of urinary hippuric acid excretions in male and female were 1.08 =*
050 g/1, 1.59 = 1.27 g/l in total workers, espectively.

Key Words : Toluene, Hippuric acid

.M E

& Aased 47184
of #7180 &

HIT A= AF
& ®ol AMg3ta Qo] 22AE
23 98] oA 7k Ut

o2 AjAel A1y &2+ toluene, xylene,
methy! isobutyl ketone(MIBK), cyclohexane, 3|%%
59 EFECIH, oF wRHA H/HUIEAZE
benzene®} 1 XA Q] toluened & F Utk

Toluened benzened| M3t ZAo] A3 ghA

£ do7le B97 ZEY benzenedl A X d
8715337t A9 fida st FHAE, 5t
-8, 98, HUE AAA, 2FA, *F A A
TRAA BARZ 201, HEEAY FA, UF
¥, AE, agulel ApElYA(photo-gravure
ink) $9 988 2UcH(Fatty, 1949 ;
1981 ; =g%, 1985).

oj9}gro] toluened YEE ALE3E FYA
A ZZAE] toluened FY3H, ZEx bzt
Aol 2y FYE toluened 20%< thAta

2 AXA 41 3FVNE BIA AY=E wjE

BRI BN ol
A

-

Clayton,

A
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I, UwA 75~80%% benzyl alcohol, benzyl
dehydrate, benzoic acid 52 WAIAAEL A
A2 wizdd dAHAAF F 80%E A
otaMo g A3E T glycined  H{3EA
hippuric acid(vt=4h=Z, YA < 20%= o-,
m-, p- cresol ¥ benzyl glucronide®] HE|Z 8
(JR)E ¥3tq ul& 9t (Hasegawa, 1983). welA
E9U¥ toluene 8= hippuric acidE AF3|EE
A toluened] B ELYFEE 78 & UAHMasr
5, 1956 ; William, 1959).

dx) st A tolueneEZ FRAESY
Zoge AR 23S 1A 1A ARG
M AAAHZAL YFLH 2 Iy AFIAD
HAAE AAsa, 24 ARG AYgxAE
Al 9 EAN 2 "ed A9 8F hippuric acid
WAFS Z2AHRTE 1 Yo (=FH, 198)
AL 13 AAAGNME 2% hippuric acid ¥4

#Fg RAHoT ZAHIHEEF 31 St metA
Y ZEAEY HFHEHY 2 g G
Aol W AL R HrHE 5 FYUAo] 8
Tdrt.

E A7 EFE FAAe f4X3n e A
RS YA S E tolueneZ 2o WE Z2AHY
ZAzyZAbol o3 A7}Adelet &% hippuric acid
vjdzkel e g sotsianz AA HEAE Ft
o tolueneZE ZEAEY AR vAe ALF
AL zA8ta, 4 BEAE F38 toluene
2 2259 FAJBA4Hd U A=
AFStg o, AA tolueneZE ZEAEY 8F
A& A

]

E
g x

hippuric acid ¥4 &

2. TAH H EH

2.1, =AM &

AER ZAINAL toluenedl E2HI She Al
Bz gAY 2EAE WdeR 3 106
W(419%), A4 1478(581%), F 2539 ZALS
A tHTable 1).

# 9

Toluenedl ZZ &1 Qv AYAR

229 8% hippuric acid ®jA4 % 4. 32
H(11.4%), A 3587 (BB6%)S 2
o2 3g3(Table 1), HZ2FL T7Y 2
gn wAYes A/ARAGES 7] Y3ty
Hdol WASAY AA ARG o] 279
tolueneii Agol 31"“3 a7
o2 0 FEHR
CidiA=s

Table 1. Age and Sex Distribution of Subjects
between Questionnaire and Urinary Hippuric
Acid Excretion Monitoring

Unit : Number
Age(yrs) Male Female
under 19 1(-) 4 (7
20~29 31 (6) 17 (62)
30~39 49 (9 25 (86)
40~49 13 17 53(111)
50~59 11 (14) 42 (87)
60 over 1(-) 6 (B
Total 106( 46) 147(358)

() : urinary hyppuric acid excretion monitoring

22 ZAbghH
221 MEBXEA}

Zo)g AEZE toluened] ZZHT gle A
AxY 22207 19943 449 1945 E 54 20d
7R R F A . ol F SwA
v % 248 ESES S$HAE AT 2539
S BAOAeE Atk AEA W& Nd &
gAY A HUFJ=E UWE FAHAZXA 68

g AGHFBRAL 358, AFFEH AL 185, &
A AAY 108gez FAHUL
222 QZE hippuric acid HiAHZ FH

2229 8% hippuric acid Wi #F SAHy
ABE 2 ImE #HE F THFE 10W sz
2% 1mlE #H3tA. 7] pyridine ImlE 7t3}
T EZH3 ¥ benzene sulfonyl chloride(BSC)
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A9 ZYFo A TolueneER Z2AEY AgFAte] o8 A3A4ehH7 9 2% Hippuric acid WA & 519

05mlE ¥ EE°] Al EFsT 3083 ¥A
3 & ethyl alcohol® HZE 5SmlE ZAsH
g8l Z2AHE AIZE UV spectrophotometer
(SIMADZU 2100)Z 410nmollA w4 =A3 %

AEFAY vmetd AFSAHAFAHREE
3], 1992).

23. Atz &4

4RAzA ABEHL WA VNESE B35
AT AU AGe AAS AAH BaHG
o ARl 9% AZPH) Brke 4 4
oM Aol U AL(Yes)sh FBol Q= A
(No)o) B2&(0% 4 2

O
1980). #3EL 0¥z 5‘11’4’3}%4
8% hippuric acid slAd &9 Z+ a9¥ #HAAL
MINITAB %74 packageE o]|&3ld FoF3
5%l A EAHEA o R ghetatth

3. =AMEY

3.1, ZAIA 22Xl HIN EN
ZAMY 2229 vty EAo 2 HFXALY
ZA9-(Table 2), AAZAL WA= FA o] 41.9%,
o4do) 58.1%°lUth AW, dHY E¥E HUY,
w3 30ui7h 19.4%, 942 40ti7t 209%= 7t
B ERIL, AFFE] A GAEE 1F0] 217%,
A& FEo] BI%E M ok 2FAsY
AS ddq BF 1d olsrt 47 336%, 91%E
M =g AAdes HW d3e 30Uzt
292%, 40th7} 26.1%, SOWH7F 20.9%, 20th7}
19.0%0|% %, W&FF & TFo] 324%, TEFO|
2B5%E FUTh FEATL 19 o)t 72.7%, 1
~2d0] 182%, 2~3do] 47%, 3~4Q°] 43%9]
At

Toluene® 2 Z&29 8% hippuric acid ¥4

F ALY ZH$-(Table 2), AFZAL AR FA
o] 11.4%, 9/4d0] 886%°IAUtt. Ad, AHE H¥
& 2Y, g F3] 40ul7t dF 42%, 275%=2
71 =3, 2R AS o FI 1| o
37} 22y 50%, 942 248%0|qlth. MAH o=z
B ddel A 40urh 31.7%, 50di7b 25.0%,
20007 16.7%°1% 1, SF-Age] A% 149 o]t
29.7%, 1~2Q-& 22.0%, 59 o] ¢& 16.1%, 2~3d
& 144%, 3~49.& 11.1%0) A,

gutd ES FARMG 43 HEZALY
= A%d, A&FEEA w3 {93 A
o7} AJi(p < 0.05), tolueneZ2 T2k 8
% hippuric acid WA%F Al ZA$E RIS
o wek {93 ae]7t ARG (p < 0.05).

o
o

Table 2. General Characteristics between Groups in
Questionnaire and Urinary Hyppuric Acid
Excretion Monitoring

Unit : Number
Characteristics Male Female
Age(yrs)
under 19 1(-) 4 (7)
20~29 31 (6 17 (62)
30~39 49 ( 9) 25 (86)
40~49 13 U7 53(111)
50~59 11 (14) 2 (87)
60 over 1(-) 6 (5)
x% = 54407, df = 5(x? = 340, df = 5)
Education
None 2 (=) 9 (-)
Primary 7 (=) 65 (-)
Middle 31 () 46 (-)
High 55 (-) 7 ()
College 11 (=) - (9)

2 - 5503, df = 3

Duration of service(yrs)

~1 85 (20) 99 (100)
~2 10 (12) 36 (77)
~3 5 (B 7 (53)
~4 6 (3) 5 (42)
~5 - (2) - (25)
5 over - (4) - (61)
No respondents - {-) - (147)
x° = 080, df = 3(x* = 27.92", dl = 6)
() : Urinary hyppuric acid excretion monitoring

* p < 0.05 (Significant difference)
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Table 3. Comparison of RBC, WBC and Ht Value of Toluene Exposured Labors in Urinary Hyppuric Acid

Excretion Monitoring

Items Male Female Total
RBC(IO,OOO/mmB) 452+0.49 440 £ 033 442+%0.36
) (4.50~5.50) (4.0~5.0) (35~5.0)
WBC(counts/mm™) 6,907.14£1910.17 6,781.301 1627 6,799.65 % 1671.88
(6,000~8,000) (6,000 ~8,000) (5,000~ 10,000)
Ht(%) 40.77£4.63 3991+384 40.03+3.97
(41~53) (36~47)

RBC : red blood cell, WBC : white blood cell, Ht : hematocrit

Mean * S.D.

() : control
32. TolueneZEZ TZKto| HZIANEN T} T 3.0), &% AHgEd Hl3ly oxHAY, st

TolueneZ 2 T2t B4 472G ALY
BEF ATy, WEPE, EFLHAE RAME
Z#%E HWU(Table 3), 949 A% FHYPFE
452x10,0007)/mm’, o432 4.40%10,00070/mm><.
2 g =3, #¥ySEe FAAL 6907.147
/mm’, §4L 6781.3071/mm’e 2 A dAe] =
stk Y7 EAHAE FAL 408% JAL 399%
22 FAo] ot ALY 39 vy
& Aole Ho|A kth(Table 7).

Hglel HAYETHE  350%~5009Hmm (g4
45~559%/mm’, 4 40~5.0%9%/mm®), WY 7
< 5000~10,00070 (¢4 6,000~8,00070, A
6,000~800070), @7&Hz= F4d 41~53%, 4
AL 36~47%oltHu AP R A Y 3], 1992).

322 ZEXES| XZtES Aol oSt 742 AE]

TolueneZ 2 229} AzrEA}e] 93t ARA
HE AE3E S 3t WES(%)H ¥ Y= (F
S 0B ofs) shotd AFH(Table 4), A
z Fstn HoPe 7t 587%(AEHF
38), M2FdAY Edle do] AF g} 21.8%(A
E37 28), 287t Z QkEy, Hal g winls) 9l
T} 329%(ateFEd 27), LA YA Ed =,
& Fo] mztx, 7o) AF du} 57.2%(A&H

5 ofZ AU To] LAl do] YTt 23.4%(o
APoe AedE 29, ¢t 2AF olzge 4
YT 29, To] =HAdxe S4eHF 2D0lYh
7HE 9% st UYE &4 FE A o] ng
7b B3, Tol =2izle Yol Ut 34.0%( &
7t B3t AEgdF 28 Zo] “Ade s
Ha 2Doi:, 3 sjof & 42 Ao ¥y
T 3 &9 719ge] & d"old R 2o
40.1% (¥ 28), Al HEo Frtx Y
o FAFs7 olgy 323%(AEHT 29), #
2717 YEH AFE PUIE T 122% (A& Y
T 31, dded wda & do o) gAY, A
= dyAY AT 3L7%(AEH T 28), M8 &,
do] A%sy] PE o3RGS =7 184% (4t
EY7 29), Y57 AFXdAY, 2IdAe F A
o1 A o 433%(A&EHET 30), =Y, ARl
U7t Fun, & 2x Fevt 01%(AEET 29),
d& sad AR AFo] HolAA Lo} 441%
A3 300Ut WetA tolueneZ 2o o3&
Mg & §AFAE AF HES T HYHE 27
o, AR WG Z B Fo] wtm, 7)
Hol AF y:, Hirt AxdAY, e F
Ado A 4L HHth

Ao AzEadel o A3AHe] Az o
8 SHI A5 Y dAE HEY Hom(3h
SY3t 32), B9 WYgse s da g2 #H
olitkat&H T 21). EF mid ZERE9 A
AL Axe diRE AAE 2o JATHOLI%).
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Table 4. Health Symptoms of Toluene Exposured Labors by Questionare

Symptoms(%) Degree of Symptoms(Number)
Yes No a b c d e total score(mean)
Fatigue 58.7 41.3 6 16 94 15 1 407(3.8)
Vomiting 21.3 78.7 1 7 26 13 139(2.8)
Loose bowels 32.9 67.1 1 11 39 23 6 218(2.7)
Degree of irritation 572 428
nose, throat 6 30 67 25 8 409(3.0)
tussis 2 24 52 28 10 328(2.8)
odor 9 49 49 12 4 416(3.4)
Degree of vertigo 23.4 76.6
Vertigo 3 31 8 3 134(2.9)
Headache 1 7 32 13 2 157(2.9)
Slow of tongue 1 0 19 12 19 105(2.1)
Degree of poison 34.0 66.0
Poisoning 1 9 4 17 3 210(2.8)
Slow of tongue 1 0 19 12 19 105(2.1)
Amnesia 2 4 68 15 4 264(2.8)
loose 40.1 59.9
concentration 32.3 67.7 1 11 47 17 2 226(2.9)
Bad dream 12.2 878 0 8 18 4 0 94(3.1)
shake hand, leg 31.7 68.3 1 6 49 17 3 213(2.8)
Abnormal sense 184 816 2 2 30 5 2 120(2.9)
Skin dryness 433 56.7 0 18 % 15 3 267(3.0)
nose bleeding 9.1 90.9 0 2 15 4 0 61(2.9)
Visual loose 4.1 5.9 6 20 42 19 6 280(3.0)
Health state(present) 14 52 98 24 9 629(3.2)
Physical examination(year) 91.1 89

a ! most serious, b : very serious, ¢ : moderately serious,

d : minimally serious, e ' nonserious

rio

A ALE)

[=]

33. TolueneZ=2 Z 2 Xte| =Hed
of cfsh olalx

Toluene% 2 =229l ZAP&FA4e o
JAEE HAES T3 Hridt A (Table 5), &
AEA4H U T4 BEQ Ho|du(lte
Wi 3D, @A A EAE T oA e
3 270122 A AdFY 29 #
ZAdl o A Eolw F3] HES HolAm(A
¥4 47 32 29), ALFA dAes i A
HAtedd 3508ty st £33 JdH
A2 oha 43 Ho|Qn(itsHT 34), 343

AFE g4 Alnge HAeYd 3308 &
Hatgct

o’ AJPARAE zasteA ZAZ A
7184 504%, WA 298%, AL 164%, &
34% oAt

T3 22AEY BET FEARE BY g

E A$7 429%0101, 21 £75Y FELAYLE
HE 32w 162%, At 108%, REde
54%, WA vlAIE 57% HEAFE 108%0]
A TH(Table 6).
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Table 5. Workshop Environmental States of Toluene Exposured Labors by Questionare

Unit : Number
Items a b c d e total scores(mean)
1. Complaint of workers 30 58 40 57 19 635(3.1)
4. Workshop enviromnental states 8 32 9% 50 29 585(2.7)
6. INlumination 29 30 137 24 6 730(3.2)
7. Height of worktable 9 34 111 22 23 581(2.9)
8 Odor 35 76 85 10 12 766(3.5)
9. Dust 27 84 74 23 12 751(3.4)
10. Noise 24 74 105 17 9 764(3.3)
a | most serious, b : very serious, ¢ : moderately serious, d : minimally serious, e : nonserious
Table 6. Workshop Management of Toluene Exposured Labors by Questionare Unit - (%)
nit . (%

1. Materials caused workshop environmental problem

@ solvent(50.4) ® dust(29.8)

2. Safeguard wear
@ Yes(42.9)

3. Sorts of safeguard
@ gas mask(16.2)
@ dust mask(5.7)

® No(57.1)

® ear muff(10.4)
® goggle(10.8)

© noise(16.4)

@ water(3.4)

© protective clothes(5.4)

34. TolueneZ2 ZZX2] 2% hippuric

acid Wi 2 &

341, MY ddzdo wWE 2F  hippuric

acid A EF

Toluened] E=2&= AA =AY 8F
hippuric acid ¥4 3%-& BHA(Table 7), 42 4
+¥F 108+050g/, AL A&EHT 159+
127g/12 oAe] dARTG ¥2 FAE HYL,
el e} hippuric acid MAHF Bk A o
Joi AA hippuric acid ¥EH& sh&HT 152t
122g/1019ith. d&d 2249 8% hippuric acid
Widge JAel A 20u7t Aedd 129+
0.75g/1, 30th7} Ar&3 3 1.10£0.68g/1, 40th7t 4t
8T 098+023g/1, 507t AEHWFE LI1E
0.39g/12 20007} 7bE =%3, A9 A5 104
7b A EF 1.76+£090g/1, 20ti7F AT 149
£1.00g/1, 30th7t A&HF 142+121g/1, 4007t
MeHd 158+131g/, 50ul7h AtEHF 182+
1.44g/1, 607t A&HT 144+131g/t2 107}

7+ =gt

A 22AE 29 1007} 1.76£090g/, 20t
7} 1.44+096g/1, 307} 1.40+1.16g/1, 40th7} 1.49
+124g/1, 50ti7F 1.72+1.38g/1, 60t ©]’do] 1.44
*+1.31g/1°) At}

Toluenedl ZZHz &2 AAAES
hippuric acid WA %F& B G2 4
£031g/l, 94L& d=EFT 030£0.02¢/12
dAARYG gt ¥& FXE E4Th

a5y Ao m& hippuric acid WA ZE F
ARAS A AETds 23 ozt D
(p < 0.05), @FAE F zel7h AR >
0.05).

rir

342 ZR7|do wE 2F

acid B

hippuric

ZEZEC wE ZAL A 2239 8
hippuric acid ¥4 %<& HW(Table 8), 49
S 1@ o8y} Ab&H I 1061049/, 1~2
AT 1201062g/, 2~33& AH&EHT 115

4 rlo ox ofM
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Table 7. Mean Concentration of Urinary Hippuric Acid Excretions in Toluene Exposured Labors by Age and

Sex Unit : g/l
Sex Male Female Total
Age No. hippuric acid No. hippuric acid No. hippuric acid
Under 19 - - 7 1.76 2090 7 1.76 £0.90
(0.24~2.99) (0.24~2.99)
20~29 6 1.29£0.75 62 149%1.00 68 1.44%096
(051~2.79) (0.21~7.10) (0.21~7.10)
30~39 9 1.10+£0.68 86 142*1.21 9% 1.40t1.16
(0.36~2.78) (0.21~8.77) (0.21~8.77)
40~49 17 0.98£0.23 111 158+1.31 128 1.49+1.24
(0.38~1.51) (0.25~6.69) (0.25~6.69)
50~59 14 1.11£0.39 87 1.82+1.44 101 1.72*1.38
(0.42~1.76) (0.25~9.93) (0.25~9.93)
60 over - - 5 144131 5 1.44+131
(0.47~4.02) (0.47~4.02)
Total 46 1.08%0.50 246 1.59%1.27 404 152+1.22
(0.36~2.79) (0.21~9.93) (0.21~9.93)
( ) © Range
Control : Male(0.32+0.01g/1), Female(0.30%+0.02g/1)
Mean*S.D.

p < 0.05 (Significant difference in mean values between sexes by ANOVA, F = 14.844)
p > 0.05 (Not significant difference in mean values among ages by ANOVA, F = 0.656)

0.38g/1, 3~43d& t%ﬁéﬁ 056+0.15g/1, 4~5
< ey 101t }
1.23t0.10g/101M,L
B 140+068g/1, 1~2 W9 Aemyg 2
190g/l, 2~3d2 A&HF 1.94t160g/1, 3~
& AEHd 147+1093g/1, 4
1.361064g/1, 5 o142 A=eHF
ojitt. MM Ho=z BW 1d o]y i
1.33£065g/1, 1~2 d& A&HF 193 2
~3de M&aHF 185+153g/1, 3~4 —P: N
T 141+093g/), 4~53& 4&HF 1332063/
59 o] A&WF 1.141073g/102 —5‘6] A
19} hippuric acid ¥4 #FH G ¥H 9t
271720, Aol W& hippuric acid ®lAd
< SAEANY Zn A Zee #98 Aolst
ARA(p < 6.05), TTE7ZHE e F937 Fo

7b AR cHp > 0.05).

Y

~
kd
izt

i)
a

ok
=
Ao

B AgFNM ZFEIA 2 HEE 5
toluene2 & F71EA9 w2
2 3F7] A ASF4e o
9] toluenesh ZZH W 7HzbolAl AlH s,
Z, B, B¢ AYE AA ", T4
w2 A §cH(Husman, 1980 ; Last, 1980).

getA B Ad3e AR 2EAES oA
°2 tolueneFZ 2ol tgt ZEzte] 2 ZFAtel <
gt AR EE AES B3t Huksda 8% v
A ouiAdEs RS godstdn. webA
A7 FaAL AYF ZEAEY tolueneH
of dg AARIY AP FAFUAAAS A
de A8 E AA Y UAoh
oA thfolz A7 AHE nF3W ot

oA R

\Jo}("
K
1t

o

rt

l

-

to Hu rfz fr

")'F‘
B Az
3 24

ulo
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Table 8 Mean Concentration of Urinary Hippuric Acid Excretions of Toluene Exposured Labors by Sex and

Duration of Service Unit © g/l
Sex Male Female Total
Duration(yrs) No. hippuric acid No. hippuric acid No. hippuric acid
~1 20 1.06+0.49 100 1.40+0.68 121 1337065
(0.42~2.78) (0.36~4.18) (0.36~4.18)
~2 12 1.20£0.62 77 206190 89 1.93+1.80
(0.38~2.79) (0.21~9.93) (0.21~993)
~3 5 1.1510.38 53 1.94%x1.60 59 1.85+153
(0.73~1.75) (0.24~6.43) (0.24~-6.43)
~4 3 056*0.15 42 1.47£093 45 1411093
(0.36~0.72) (0.40~5.58) {0.36~5.58)
~5 2 1.01£0.21 25 1.36%0.64 27 1.33£0.63
(0.80~0.21) (063~3.31) (0.63~3.31)
5 over 4 1.23%0.10 61 1712075 65 1.14£0.73
(1.12~1.36) (0.21~3.22) (0.21~3.22)
Total 46 1.08:£0.50 358 159+1.27 404 152£1.22
(0.36~2.79) (0.21~9.93) (0.21~9.93)
( ) : Range
Control : Male((0.32+0.01g/1), Female(0.30%0.02g/1)

Mean * SD.

p < 0.05(Significant difference in mean values between sexes by ANOVA, F= 34.000)
p > 0.05(Not significant difference in mean values among durations of service female by ANOVA, F = 3.337)

Toluene £2 ¢2A9 2434 53 3%
4e)E HY AF HIdn HPgE =71
(58.7%) PR WA Z] =2, B Fo| w3ty
7134l AF Ue(57.2%), 51]—1—7} AzxsAY, 2
R e F AARA=(433%) 9] 71F At

Ao ARFAE 5 A38H =g BYE
dAZ 173 Holdn HYE We¥dte Axe
BEAdeellon diixE ud AAHALE @1
AR THIL.1%).

Toluene &2 T2Ao] gt HEHH £23
¥2 8% hippuric acid Bl #FE o]&31 Us
v & AFlA 2% hippuric acid WA FE E4
o A5 =¥y 108089 036~279g/1, 949
A9 HEWR 159089 021~99)g/l, AMY 7
£ 152088 021~993)g/1elU}. ol 8 F
hippuric acid ®ld %] 3 &7|F 25g/g creatinine
By weron fElvbel ARIRMARAY Al
(= FH, 1986)9 HEdA 3019 HY ©j3lo]
Atk

Toluenes A3 FU ZAHo] flv WA A

go| M 829 hippuric acid’7} sl HI o}
ol ¢t FEldle] FfiEo e AES
A FUAdel ested 4F3tslo]  benzoic
acid2 =3 24 2 AFoA glycined ZEsto
hippuric acid2 ®jAd=7] dj-Felt} 53] toluene
2 HRAE Aoy AARY, obmt HFHA A}
£ 59 PN vHPA R 2R g

B oA AAle] 8% hippuric acid HiA

Fe dAde A AEdHT 0321 9499 ES
dedd 030g/101dEt ol HETAHR AT
(1981)8) ZAFA1Q) 0.216g/1, o} 5(1988)%)
ALRIQL 0.44g/19] ‘%‘H"]?\i"‘% A7 QIS
1Y hippuric acid®} ¥l L& 550mg, "l=UES]
19 widFe Oettigen(1958)—: 403mg, Hawk$}
Bergo(1944)¥ 0.7~10g, AA<12) hippuric acid
vl gk 0.7~14g/1(Ogata 5, 1970 ; Baselt, 1980 :
Carrison, 1982)R.t}= @ik

53] 2 dpoA IFEAT o2 AH Z2A
o] 8% hippuric acid M2 F& 1~2d9] 71F =
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