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Concentrations and Total Trichloro-compounds and
Trichloroacetic Acid in Urine

Hasub Jeon, Hyunweok Kim

Department of Occupational Hygene, Gradudte School, of
Occupation Health, Catholic Untversity, Seou!, Korea

This study was designed to establish the relationship between airborne trichlor-
oethylene concentrations and total trichloro-compounds and trichloroacetic acid in urine
samples of the trichloroethylene exposed workers, to examine if the biological screening
value for trichlorcacetic acid in urine set by the Ministry of Labor is appropriate, and to
suggest a suitable biological screening value for total trichloro-compounds in urine.
Seventy male workers from the cleaning, the packing, and the inspcetion areas were
selected as the study group and eighty male office workers were chosen as the control
group.

The results were as follows:

1. The mean values of total trichloro-compounds and trichloroacetic acid in the exposed
group (481%15 mg/ ¢, 197119 mg/ ¢ ) were significantly higher than those in the
control group(4.3+15mg/ ¢, 1.8+1.2 mg/ {).

2. The airbome tichloroethylene concentrations were singificantly related with the con-
centrations of total trichloro-compounds in urine(r=0.8212) and the concentrations of
trichloroacetic acid in urine(r=0.7216).

3. The average trichloroethylene concentrations in the manual cleaning plants and that

in the automatic cleaning plants were 40.1 ppm and 7.7 ppm, respectively. The
difference between two groups was statistically significant.

4. The geometric mean of 49.6 ppm trichloroethylene concentration was resulted in the
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1854 mg/ ¢ total trichloro-compounds in urine, and the 50 ppm trichloroethylene

concentration was expected to produce 170.4+28.5mg/ ¢ total trichloro-compounds in

urine.

5. With the geometric mean of 49.6 ppm trichloroethylene concentration, the corres-

ponding geometric mean concentration of trichloroacetic acid in urine was 74.7 mg/ ¢

In conclusion, the level of personal exposure to trichloroethylene concentration was

significantly correlated with the concentrations of total trichloro-compounds and trichlor-

oacetic acid in urine. Current biological screening value of 75 mg/ ¢ for trichloroacetic

acid in urine set by the Ministry of Labor was thought to be appropriate, and a biologic-

al screening value for total trichloro-compounds in urine should be set in the range of

1704+£285 mg/ ¢ as a reference value for trichoroethylene exposure.
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EZzaddd L AR dit3or
Fas} o] Bol Koy fH7E4AY dFo=
A, BEA B84d09 gtol AH3tx, #F At
Hdoly #718€ AAY & Yo thEx SHE
ol MAA, &0 FELSE de] AMEHO
gtony, o]2| AFE AAoA BE& AHPES] E
de22dEd F7 F2Hu 22 Ad UA
9 FHNAA, TXxAFA, T, A% =2 A
F Fo 9%%g BAEC (Simth, 1966, WHO,
1985).

Efjgzzddd e F2 3FNE T3 A
o FYHEEN F AL F3 Az wj&3A
sed, sive 3% Hlglo] HE 53 W&
g1, e 39 AXgAE T3 wEd
AR YA R oA BB o]FoiX 1 A
ol M+ dichlorvinyleystein(DCVC)7F 84 =
Aw, £§ H g x3d oM o]Foix
I UH Davidson¥ Beliles, 1991). SE2AE9]
Zz AF NFE B¢ FoHe EER R
gd sxo o#A H71E 4 At (Roach, 1966;
Elkins, 1967).

sglgza2ddde F2 dAREE Y o
oz EejgzadUd g FY39, 1dde
chloroal hydratez =1, 294+ Eg G2 2o}A4
EA EZzdwdz HY, niAg 384
£ 8% EF22MELT 8F EERR

ggz FHol B greg wjAdsA Foh(William-
s, 1959; Daniel, 1963; Byngton# Leibman,
1965). olEl g AP AAE g oz EEF2RAE
e o 3% (RrFR 2o ELLE 4%, E
HZ22olMEAE 19%, 11 EEF22M
B&e 50%)md gt & (Soucek®} Vlacho-
va, 1960), YW= A 20-30% Aol 23 5o
Agn s} F8eA XA gtoH Monster
5, 1979).

E)Zzzddded oig 2229 A4 E
dusy) AN e B2 AFRAE e 3
dl, e e Wdd 5(1970)0] B SdA
Mz FA AHLe 223 744 W) EYdE
2odd 35 o R g A APEFE =
A€ R, A¥ol o] FE(1989)L 170 AHed
23 FAYA 13%0) Ui EjEg22ddd F
E ool AQJPF FAE F2 XY YA
draden, FEY $(1989)& ELdgz=d
239 AdF W #BejdEY HF F=AEY
EZzzdEd £z ASE 130 ALF 144
goll ok ZAMS oY, FHBE 2AMe 4 A
FAIZ17E 22X g%3, 37 F EYdERdd
QA 2HH 2 AFH A7 dASe 22A
€ 129 ojgloen, 1 AR /¢ ErEs 8
F A9 Y T Aloldle @ AUBA
7F YEA] gtckn slgeh o) A3 s wgyd
(1993)& F4& 713 =7 A Eg229
Uy Ezo} €xzo @iy A #a
Ao s A73JE. AFAME Egga
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dqed Z25xe 8% AR it B
A7(0gta ¥, 1971lkeda ¥, 1972)7} ¥E =D
Ae Aegoln, /MY 2 s 2F AR
< ABBAZ dve 97 2t i

et g d7e ENZZzAEdS HFE
e A4 37 F EEgRdEed AU F
259 83 FAUNE, 8F AIHRRUY
#ags =559 AUARAGA 83 A
23] AEPVA Fx7 EHREA Yolrn, 8
Z 3493 E U YE¥A FuX 43 o
Bol AEEAE AAVUE 12 FEL o= 3
EQAE FAAEHY fFd B dAFE A=A
t}.

CHe W Y

1. Chad

g 23 A9 (Mg, Ad, AA)AM EE
Zzddd g HFse 224 0HE F2To
2 391, EfdZ=2ddded Ay ZzHZF
B AIRA 253 09 URIFoE Kt
B AdAe AR 248 AFse AxYde=
W AA Aolx MR, AR FHAR A=Y,
FUEE A, =Y, 1F 289 AMzde
2 9. =7 ARYH A4 Aelx Az 1
A A A AR dar AzY 1 AAEEE 501
o] &te] AtgdAeln, AL F&HA ARG I A
A3 17 =& AxY AL 2009 ©)3)
o|x, FLHEE AZY 20 AGFH AA Ao
2 AzZY 1A AFGALS 5008 o4 AR o)
Ath

2. EEYY

1) =AIEE

2229 9%, IFEF, 19 SFALE )
QelA AH AR} ARG, 7 F Ed
gz2ddd N E25: ¥ 85 FAGANE
F 93 F9s2AFe AF EAIHY.

2) e 7| & ERl@=R0ER s &Y

Egdgzzddd g Iy HFHAY 225+
ZEAANA M AREH7(Model 224—PCX-

R7, SKC, USA)& 2228 Bo #& A7l &
TE7 9HAAd F4EHB(coconut shell,
100mg/50mg, SKC, USA)e.2 EH&a.

T AFL0.1-0.2¢ /minl 2 3yYow, ¥
AXNTE 2-3AHe g BRI, X 1-54] Ajo]
o EY3dch. X3IE PAEEL *¥=¢ =
28 u7ig F¥ F dgvrae Yo gl
&4 BACEE Ao 439 3L s
o 242t 29 fEdel ¥ ¥ Iml HAE AHE
3to] o] FBFA(CS:) ImlYE E32 HolA(sha-
ker)2 3083% EE F3¥ EFzzdEd
€ £8AHY. 42E 4EY4E AEFU7(He
wlett Packard 7673 GC/SFC, USA)& o|43ld
o] 8% 1pf & 7t2a2vtE 18X (Hewlett Pa-
ckard 5890 series II, USA)dl FYAIAH A% &
A8l9l3, NIOSH(1984) ¥4 ‘Method No
102270 #£3te] E-A 59l

£ AYeA AMEE stxantEazize 24
Z23& g Fo.

Column Capillary column (Carbowax 20M
25mX0.32 mm X0.3 gm film)

Injector temperature 210

Detector temperature 250°C

Program 60°C 2min 10T /min to 100T

Temperature

Detector FID

Flow rate Nz:30 m}/min
H: : 33ml/min
Air:330ml/min

3) 2F EMSsE ¥ MYHEM 5

2 e FF 22U EFS22dLUA F
7] & T AR 2ol BD F Folxdd AYL
23 JAQAA wWixdgern, & AFXNE 2
¥ 3-54] Aoz s9d. AMAT 8v APH
&7 F dgutro] R gy, A9
Aol WA FEFAHLH, EAYHLE v
¥ (Tanaka®} lkeda, 1968)& o]&3le Ay
sttt

3. EAIXzZ|

38 A8E SAS B4 Z2IYE ] 83
Y@z BEUAE TR, 4 WF Aol 4
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BEY, HAEY §& AU

8y

1. ZEAL DiadRle| eivixiel By

WAT 1509 5 F22¢ 709, HERPL 809
o)UL, FAE 679(45.3%) AAE 839 (54.
7%)01 . WA AV BYE EZFL 40,04
olAURL, HEFE 42.3M o|Utt. Ez 79 =&
H4E B9 5.914. 14089 0.1-15.0d)01
3, 2L 9.524.53089 0.1-15d) |1}
A% HIEE B 40-494) Alolst AA WA}
38%A 57HeE 7Y Be &L AT AN
t}.

E 1S 493l 548 Jehd Ao, Za gy
2 22 40494, 304947} T8 23X 3}
At

Table 1. General characteristics of subjects

2 NYeE st

AP 23 EF2dddAL AH
I AH7NA e AEF L TAsE ARY
S 2H AR F&A2 ARY, AA Aolx A=
o, TEHEE AxY, =3¢, ¥ 229 A=
HE MFez AASAon, ¥ 29 go] A9
Z£52 B2t 8% 347182 S0ppmE 233}
€ 24 14.2%9 109 ot

Ao g 7Y B2ESE Yol 87
A8 FEH A4Foz FEIANUY. F 3044 BE
Hio} go] £ MR Me 2REe 222
219 % 10%e] 38712 50ppmE 2 H3l¥e
o, A% AAYPMe L2 2de
TEAE UL, F 9 3 Egzzoud
AL F2Fxe 9 Hol7t YATH(PLo.
001). 7% ¥ HAMME AEge 11.9+2.
7ppm, FELPL 12.1+1. 7ppme2 JEY &
g o)z} giich.

Exposed group

Control group

No. of subjects 80
Age(yr) 40.0110.3 42.3+8.0
Work duration(yr) 5.914.1 9.5%4.5
Table 2. Airborne trichloroethylene concentrations by types of indurstry

Indurstry Workshop Worker GM(ppm) GSD YPEL(worker)
Picture metal frame 3 27 23.2 1.6 2
Watch case 2 3 12.0 6.7 1
Stainless steel kitchen 2 21 14.3 2.0 4
Metal coating 3 12 9.9 2.0 2
Rubber metal roller 2 7 35.3 1.1 1

G M: Geometric mean

PEL: Permissible exposure limit

GSD: Geometric standard deviation

Table 3. Airborne trichloroethylene concentrations by cleaning methods

Cleaning method Worker GM(ppm) GSD Range >PEL(worker)
Automatic 11 7.7 2.5 (1.9-32.8 ) 0
Manual 21 40.1 1.6 (7.8-157. 4} 10

G M: Geometric mean
PEL: Permissible exposure limit
GSD: Geometric standard deviation
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3 BNHE ST ¥ MYEEM 55

£F FHERETS Fd32 =2 EIF
22dd, 1,1,1,-EE2d ¥, sIazdy
A Foll Z2d 22 U ABEH FA9
ARz olgH1 Ut F 4v 74 JFE 2P
I =2FY 8F FUSE ¥=o £F ¥d
23 ¥ VY AoEN 2F HFog ¥
BN E W, F2FdM 2F FHEARE V5
YT FEZE 48.1mg/ ¢ (1.7-587mg/ ¢ ) e
W, 8% AdBzde 78 F e 19
7mg/ € (0.4—272.3mg/ ¢ )olATh. W2 TN E
8F FA4FEEY 718EF FEE 4.3mg/ L o]
A3, 8F FdAxAe AEEF FE2E L
8mg/ Lol E2FH UERF T 85 F4Y
3E xS 9F F9sxie Fx Apode
FARA R f¥ Aol BATHP0.001).

8F A2 =5 MEPAQ 5mg/ ¢ &
e CEAE 708 F14.3%Q 10% o]¢Y

£ b

4. EC|RR20ITY E2 5T 2F MY
BHE U ateisEite] 2| B4

R S5t EZZZ2AYd AU Z2¥TE
25ppm ©} 3¢ 25-50ppm ©1&HF ¥ 50ppm ©
Aoz yro Z pdE 2% F49EYER
A3tz F2E BAR Rt ¥V 2 EY
F22i4€d FE7 FoldFE 8% 493
E 529 8F Y3z 527 wopAle #
£ £ + .

39 12 ¥7] F Egfgz20dd A9 =2
2% 8F FAUNE FE99 BAE U
Aol 85 F4U3E FE9 37 & EgZ
22Yd A Zxsode] AAE 83 4

Table 4. Total trichloro-compounds and trichloroacetic acid concentrations in urine by types of indurstry

TTC(mg/ ¢) TCA(mg/ ¢)

Indurstry Workshop Worker GM GSD GM GSD
Picture metal frame 3 27 51.5 1.4 23.4 1.9
Watch case 2 3 25.4 11.2 10.7 4.9
Stainless steel kitchen 2 21 52.4 2.2 21.1 1.4
Metal coating 3 12 52.0 1.8 19.2 2.1
Rubber metal roller 2 7 37.1 1.2 16.5 1.3

Total 12 70 48.1 1.6 19.7 1.9
Control group 1 80 4.3 1.3 1.9 1.2

*The values were corrected by the specific gravity of urine of 1.024.

TTC: Total tirchloro-compounds
GM: Geometric mean

TCA: Trichloroacetic acid

GSD: Geometric standard deviation

Table 5. Total trichloro-compounds and trichloroacetic acid concentrations by airborne trichloroethylene concentration

TCE(ppm) Worker TTC(mg/ ¢) TCA(mg/ ¢)
GM GSD GM GSD
325.0 39 41.9 1.9 10.3 1.4
25-49.9 21 65.7 1.9 27.8 1.5
50< 10 274.5 1.3 119.0 3.2

TCE: Trichloroethylene

TTC: Total trichloro-compounds
GSD: Geometric standard deviation
TCA: Trichloroaceti acid

G M: Geometric mean
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Y=3.5X-4.6
1=0.8212, P<0.001

Total trichloro-compounds in urine(mg/l)

_ Airborne trichlorouthylene(ppm)
Fig. 1. Relationship between total trichloro-compounds in

urine and airbone trichloroethylene concentrations.

H3E(mg/ ¢ )=3.5XF7) & EZEazdLd
%% (ppm)—4.6(r=0.8212, P<0.001)% #&
HURAE RYod, 1Y 2& ¥V F EEER
2odd s F2FES 8F AAYZY T
sto] BAE Jebd Aojth. 8% AAMNXT F
T 37 & EEERAEY N E=2xxs
9 e 8F A EHmg/ {)=1.6XE7]
z Eggz2d49d %% (ppm)-5.5(r=0.7216,
P<0.001)E foig 4adAE B

5, E2@E20(9d MM E2sso 9F &
MSE W AISEM Szo| MY 21
ofe| WA|EA

0 Y=1.6X-5.5

r=0.7216, P<0.00% o

PP

Fig. 2. Relationship between trichloroacetic acid in urine
and airbone trichloroethylene concentrations.

% 62 EFzAEd 9l F2rxd 8
Z FA9SE W AE3R 5 AEEA %
#AE Jepd ot 37 F EEZRAE
A AU Z2 5=t F 49.6ppmU™ £F FA
d3E T YT 185.4mg/ L oI, 8F 4
H3l x4t ¥eE M 74.7mg/ L olReY, &2
A 29 F 190] EgdgEzddd 5% S 47F
S0ppme& 2#eE Aoz vEiR

o &

Edgzzddd g A183o AHysta d=x

Table 6. Airborne trichloroethylene concentration by trichloroacetic acid in urine

TCA Worker TCE TCA TTC YPEL(TCE B/A
(mg/ ¢) (ppm) (mg/ ¢) (mg/ ¢) 50 ppm) (%)
(Worker)
(A) GM GM GM (B)
<50.0 56 12.5 2.9 34.9 0 0
50—-59. 9 3 39.4 55.0 132.8 1 33
60—-69. 9 0 0 0 0 0 0
70—79.9 2 49.6 74.7 185.4 1 50
8 9 9 84.0 159.5 342.5 8 89

TCA: Trichloroacetic acid
TCE: Trichloroethylene
TTC: Total trichloro-compounds

PEL: Permissible exposure limit
G M: Geometric mean
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F x3 9 AA3te A& 2uAY ARE F A
A Aoz Mz, AR F&92 A2y, =4
d, 1R 2&8 A=Y, 2HEEF AP e A
3o F71 F Egz2oEd FE9 2F 2
A4d8E 2 4% YdYsady ¥ & &4 v
23k Y AR 37 $ ERERE
qdde] FE7 xFH(1991a)% °F ACGIH
(1991)2) A 27]12<) SOppmE EH3E ALGALE
127 AR & 14 AR o1ien], M43 z4q
2o EEgzadUd A F2¥E7} #HEv)
¢ 278 22E 708 F 14.2%¢9 108
2 Jeign, #4718 8Ad A BHFAU=
F5, 1991b)2 ks 8 "3t & dFMe A}
A 5947 AZYL 23 24ppm, AlA Aol A
ZU-2 12.0ppm, =YL 9.9 ppm, IL¥F E&
#H A2Y& 35.3 ppme 2 JERTh A 718
B FE7F 16.4 ppme g o|@H s w4y
(1993)9) AT WHE 26 ppm BT} vf-F Wkch
4% Abgs AFAEEY T = 44
40.1 ppm ¥ 7.7 ppme 2 F W Alojo] #-2)8
Aol g BYan 229 U LEE HdME
249 A8 wyo] Fad Aoz WEHUL
AE4 $(1089)8 dAFelM +=§ MHA 835
ppm, B AP 35.3 ppml2 B AT g
F%F MAZRAAE T 40.1 ppm, £ % HA}
gt AgAte HHE 12.1 ppm Boh ¥4 V& A
o2 pol AFAS vl ¥ £ N2y 1%
Sk FA}iRe] FAWIAE B &FAHNeR @
o}A Aol ohd7t BSRUTE £ RA|A F7)
Z eglgzzdud A F2exr Heve
& 273e AYPAEL Y gzl
2 Y7 B3 AFHAY Y €x 2 HH
e B A EzEold Z2AE dFE o
Atk o] AYFES Fhuly) Aldo] A= o]
Jedz F7 F T2/ 209 AL T4
9 3= Yeirt Dol f¥geg =Hol o
I HEE @7t olFo] AA g3 e A 9
Feoz weEdc. @ dedre ¥ #%
ANE A8 n, FYF HNE%E ¥4 FAY
FHzAd g2 FHEY, g2EY Fog
A3 Mdeslder & Roz Atggr. T 5
SAYNRY A M A Bld T % Frpxte

AN FE2E=rt ¢ FHA 2AHAD A E
ZEgzgodde] F7] Fo2 Wz #§iHo
MR F2Ee=t 9A JEIE Ao FEHA
=3
EazZoddo] FUHMUE 9 4F WA}
232 EfZz2daEda 4d82a 83
H & 5 Bde) AE%H w377 48 &=
A MuY WA Ajdel o8 GEA sHu
(Bartonicek, 1962), 8% #4¥8#S s =
ZFE2BdER EZARE Ro|7|E HAT
Eolygo] glu &5 BAA F=& #Uuss) ¢
A FuAtgoz o] 8-3v Ade] o4t A
€ &332 QAHACGIH, 1992). 234 $evied
e A7AFADA FHENES 3HAXNE
Fu2 &1 U B9 ol 25 M2
A Fre AFRAAHAR 7S£ FY, 1993b)0]
75mg/ ¢ & 2 #slof o Ho vk 2y
823 FHEEY o Y PR AFo
gleEg FuHY oo EAHoR AHEHa
At}

& ad7oA 249889 V39T T8 o
FHE Y ALY F4 497 A 2YE 51.5mg/ ¢,
NA Aolx AMEHYL 25.4 mg/ ¢, FHEE A
ZUL 525 mg/ ¢, EEHUS 521 mg/ ¢, LT
288 AZYL 37.1 mg/ ¢ E eI, A
ol 48.1 mg/ L & HERTY 4.3+1.3 myg/ ¢
ot Fad Aolrt YU # AFlA YEMG
7 F A B2xes 83 F4Y9EE 5=
o BAAom fo A#BA(r=0.8212)7t
AR FAENEL 99U F2 Y= & w93
£ Aojztz FH(WHO, 1986). 4 UFE 4
g #& 2 FHEE ARY, 289, A4
Aolx Az, 1F ¢ Az €2z =4
velgton, £944F AxYge FE £F5 AH
Zdo] ol gloiM A U Aoz wdEd.

Ikeda $-(1972)2] ATe] <&@ F71F E&lg
2g2ddd F%7) 0ppmY W 8F FHHSE
o] 204.4 mg/ ¢ (156.8—-266.3 mg/ ¢ )l3, 50
ppm ¥ WE 257.8 mg/ ¢ (154.6-429.8 mg/ ¢ )
2 53 Hey, B dFdMe EERE
gl A F25x7} 40.5 ppm(40. 3-45.1 ppm)
A W 153.2mg/ ¢ (101.4-269.2 mg/ £ )OI,
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50.9 ppm(50.1-52.6 ppm)¥™ 191.1 mg/ ¢
(153.1~279.8 mg/ ¢ )2 eyl & 4¥e] 3
#7t @& AL IV F EdER2AUd ¥
& 2% UM, Tkeda §(1972)& 234Hy
& AAVYE A8, € d¥dMde vl
AZvaREYE MR AAXHE /YY)
o ol Zol@ B Aoz @

87 Adsxde AERA(:FH, 1993a)
75mg/ L & 71ELE FUE W MUTAR e
<22 14.3%20 109 ol IV & EF
Z22€d MY F2 ¥ HF 84 ppmolM &
F A2 FEE HE 159.5 mg/ ¢ & e
1} Frant®} Westerndrop(1950)7 |4+% =&
229 100 ppmol A 8.3 HEHEE FE7
oF 200 mg/ ¢ 8] A# o} W4 HFAFE LAt
MY EH7E o188 7] 3 ErigzadEd
9 M E2yxs 8F A9%R FEee
BAGA AEE 5 (1989)2 H9¢ FaEA 7}
gt sged, & 97 FHdME J8ASF
= 0.72160.24 ¢ fod 4@ABAL A A
o2 Jed. ole Ogata F(1971)¢] &7 F
EfdZga2dEgdy 27 83 #4938 5
=9 Fdsxat FEI A2 4884 e
Areng #e ARG Bk FgsxgL
FUre 23 g @dsie Aoy Yt
(WHO, 1986). & A7l FAcdelMe 8%
Ad2 4 FEE 1.8+1.2 mg/ ¢ & Ikeda ¥
(1972)8 937 BN AN & EErad
2o AE EzEA G A AL 0-2.0
mg/ ¢ 9 ®¥l&E EHFE JehRt

Ogata $(1971)9] dF Hid) &3d EZ
22odddd Ezd ¥ 8% Edgzadds
2 1-3 A2 Atel, 8% AUBEANLE £2-69 A
7t Atololl Hujz wiAET 100 AR Aldr W)
deda dHed, 7 ¥ Edgzeddd
M) F2sss 85 FERRT U 4B
FAE r=0.7216 o], 8F FAANE E=T
o] FABAE r=0.82128 F7) & EERE I
d¥ =7l SVMEFE 4F ¥ dAEd] F
e AE ¢ £ U1, 4BREHAE § B0
Eoton, 8% EdF2AESH Fugay
S Mz g W7 (Ogata &, 1971)¢ “HX 1

ol A7NARAGA 2F FAYEAEY e}
g2a¥ 3oz AZEn. agez vy
E RA7NA[ZAGA 2.F FAA0Ee AEFA
9 FuArst dAs ot & Aoz Yz, B
A¥s ¥4 AAe IV F EYdE=zdyd
A F2¥S WHE 49.6 ppmol M E 83 24¢
BEL 185.4 mg/ ¢ oo, 8F FASR2
FEE 4.7 mg/ ¢ 2.2 JERY. o] AAF 3
ALY %€ o F7 F gz zdUd /)
¢ H2¥%x 50 ppmoll A 25 FHYSE ==
170.4+28.5 mg/ ¢ 22 VElen, 37 3 E
dFuzdqed M Tzpre 29 5 190] 3
£71% 50 ppmE AU, AP HUE
W 37 & EdFeadEd HEFx 50 ppmE
233 S2A4E 109 o2, 2F A9
o] AHH A 75 me/ L & XA 2EAS
= 109 ¢

ol s] @AM E|ZFzzddd HIF A
2 APPANA ER|ZFzRodYd F=F F
$+3te oy AR Fo AFAUYPE F F
EgzzduEd ¥=E MY Ades HF
Z2Ae] HARTE 5o FY YL AF
ARggoz FAHo g Mo g Aoz
Ehgta, FAMIIANME B FA dge ¥
= Pz Ads B H3H APH #
g7t agEc, E# AWy 2AEHR o=
A ARRE e AR E A 83 4
38 xe AEHA FuXe MdAo] 170.4%
28.5 mg/ ¢ WHANM "asgn, Hy a3 A
G324t pro HE¥A B mg/ e HEF A
o2 AaEi.

2 &

g 2 XY e EEz2ddd HF
AR 222 08-S qdez Ay g 23,
HALE Sty AaelA Eglazzddd Al
2¥E9 835 F449E ¢ 8% Fgsz
Frote gEAdE xFHe AVARADA 8
F Ad3tzAte Mg @A eleex B3
I, #A AESA7E A A AR ¥ 8F F
A g A o= FFEMN HEHH e EA



Yo} B}

1. 85 29 83 HY324 F
Zg70] 48.1+1.6 mg/ 49 197.£1.9 mg/ L 2
AN W E2F 4,3+1.3 mg/ ¢ 9 1.8mg/ ¢ +1.2
mg/{ BT o fFo43A EUh

2. 371 % Egjg22d4€d M F2¥xs
2% 2H4Y3E 329 FBAFE =0 82129
W, 8% A9 55 Alold FH#AFE 1=
0.72162 #oJ% J@BAE 2A

3. % A3xYge sdEzzdgd e &
ZEEE 40.112.3 ppm, AEF MHFAYPY EF
Zzzddd M E2¥5EE 7.711.5 ppm o
A 7k R Aol BIATH

4, 371 3 Edgz2d4€d AU FrFert
7131 HF 49.6 ppm ¥ W 8F BHEHE ¥
£ 185.4 mg/ ¢ °l1x, ¥7] 3 EjEndE
¥ MY Z2¥E 50 ppm 49 85 FHAESE
¥EE 170.4128.5 mg/ ¢ B ALdEATH

5. 27 & Egzzddd A EzFeUl
71818 49.6 ppm ¥ W 823 FEART FE
€ 74.7 mg/ ¢ °lUTH
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