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® Table 8 Other metals concentrations in hair of individual villagers living near
Buvat and Totok Bays

i Background

This is the repert of a collaborative mission carvied out by NIMD (Nalional [nstitute for
Minamata Discase) in response to the request of WHC, [ndonesia. The main purpose of
this study was to carry oul an environmental health assessment of the villagers Dving
near by Buyat Bay, Manado, Morth Sulawasi, Indonesia,

A submaring svstemn of submaring tailing disposal of mining operations 10 the Buyat
Bay was begun by a gold mining company, P.T. Newmont Minahasa Rava. It was
reported that 2004 fons per day of wilings were deposited the Buyat Bay (Laust; 2004).
Some of the villagers are suffering from cause-unknown diszases such as migraine-like
headaches, skin disease and sizealle tumers appearing on various body parls.

The evaluation of the potential hazards of mercury exposure to inhahlants was
performed by analyzing both total and methylmercury concentrations in the hair of
Buval Bay. As a control group, & near village Totok Bay neighboring Buvat Bay was
selected for the purpose of population companson. Totok Bay 15 separated Irom Huval
Bay by a long peninsula as shown in Figure 1, and the villagers do not exhibit the
symploms seen in the Buyal Bay villagers.

The mereury pellution in Buyat Bay villages‘areas might be the resulls ol operations by
a big gold mining company and some artisanal pold mining around the river entering
Buyat Bav. Totok Bay villagers might also be contaminated by anisanal gold mining
around the river which enters Totok Bay. The main difference is the taibngs heing
deposited inte Buyat Bay by a big gold mining company,

It is generally recognized that the best indications of human expesure 1o metbvlmercury
are the mercury concentrations in hair and red blood cells, In this mission, hair samples
were collected to ascerlain the methvlmercury and other heavy metal exposure levels of
the people. Limited environmentzl samples (fish, soil, and warter) were also collected
estimate how the peopls might be exposed to methylmercury and other heavy metzls.
All the samples were analvzed at the NIMD to determine the mercury and other heavy
metal concentrations, In addition, eyanide analysis of water samples were perlormed by
Metacean Environment, Tnc. and pathelogical analysis of lumors in lish samples was
performed by Yukifomi Nawa, MD, Phl), Vice-President {Research and Planning) of
University of Miyazaki. This reporl summarizes the results of the findings.



2.

Mission Objectives

The ohjectives of he mission are as follows:

-
A

3,

Aszsess MeHg exposurs levels in villagers living near Buyval Bay.

. Assess Mellg levels in fish caught in Buyat Bay
. Assess exposurs levels of people to other heavy metals (As, Mn, Cd, Se et

. Assess confaminalion levels of the environment (sl and sea waler) 1o mercury,

gyanide and heavy meals,

Assess the tumors In fish caught in Buyat Bay.

6, Inter-laboratory comparison of Hg measurement guality. Exploration of pessible
future cooperation with public health autherities in Jakarma and Manado, Indonesta,

3. Survey

3-1. Samples for study

From #-11 August 2004 a field visit and fact finding mission was conducled 1o cbtain
more information on suspeclsd methyhnercury pellution due to gold mimng in Buyat
Bay, Manado, Morth Sulawas:

The members of the missioen wers

Mineshi Sakameto, Phl {Dept. of Epidemiolegy, Section Chief, National Instimute
for Minamata Discase, Japan)

Ir. Jan AL Speets (Advisor Environmental Health, 'WHO Indonesia)

Suprianto Margono, Ph.y, (Dirsctorate of Water and Sanitation, Mimistry of Health,
Indonesia)

H. Wan Alkadr, LD, {Direcior Environmental Health, Ministzy of Health, Republic of
Indonesia) joimed the team in Marado on ™ Augusl 2004, The team was accompanizd
v lacal health authorities who provided excellent assistance.

The team was also accompanied by three police agents was able 1o work without any
disturhance, and o cencentrate on the lasks of conducting imerviews with Buyal Bay
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villagers and taking samples for later analysis in Japan. The evaluation of the pelential
hazards of mercury exposure 1o inhabitants and environment was performed by
analyring hair and environmental samples from Buyar Bay Village, As contrel, samples
were collected from Totok Bay Village for the purpose of pollution comparisons. Tolok
Bay is separated from the Buyval Bay by a long penimsula as shown in Figure 1, and the
villagers do not exhibic the svmptoms seen in Buyat Bay villagers. Samples were
collected mainly on @ Auguost, 2004

Flair

Thirty-five hair samples were collected frem Buval Bay villagers 1o assess
methvlmercury and other heavy metals exposure. Another 16 hair samples were
collected fram Tolok Bav Village as a control. Akout 60 of hair samples were cul with
scizaors from the rect and placed into small bags which were than sealed,

Health questionnaires

All persons who gave hair samples were interviewed by questionnaire regarding health
complaints such as sensory disorder, ataxia, hearing impaimment, speaking impairment,
headache, and stomachache.

Fish

Fifteen fish samples from Buvat Bay and @ samples from Totok Bay were collected w0
assess methylmercury Jevels, respectively. Fish meat was cut from the back side
Samples were stored with ice during the sample collection and stered in a freceer
thereatter,

Water

Four samples were collected by submerging half-liter pre-cleaned a plastic baitle about
10 cm below the surfage of mouths of the rivers and seashores in Buval and Telok Bavs.
Cme tap water sample rom Buyat Bay Village which had been in use for about 3 manths
was alse collected. The samples were stored in a refrigerator, avoiding sunlight
expasure until analvais.

Sediment

Four surface sediment samples were collected from the mouth of the river and sershare
near the river in Buval Bay and from the mouth of the river and seashare near the river
in Totok Bay,

Fish with tumor

Two fish with tumors on their bedies, 2 fish withoul tumors and 6 wmors alone were
collected in Buvat Bay Village, The samples were put into 5% formaldehyde and stored



in a refrigerator unel analysis.
3-2 Determination of total and methyl mereury in samples
Hair and urine

Hair samples wers washed with neatral cleanser and acetone . dried af room e erature,
then cut with scissors, Approximately 10 mg of the cul ]'mr sample was used for total
mercury aoalvsis and methylmercury analysis, rtespectively. Total mercury was
determined by cold vapor atomic absorption spectrophotometry (CVAAS) according o
the method of Akagi and Mishimura {25). The methoad :|:|'|‘.'-:I]‘ es sample digestion with
HMNG: HOW: and H:S50, followed by reduction to Hg" by Sz The detection Limit
was 0.1 ng/g. Accuracy was ensured by using certified reference material (DORM-2;
daogfish muscle prepared by Lhe Natenal Research Council, Canada) as the quality
sontrol material; the g concentration found averaged 4.53 pp'g, as compared o the
assigned value of 4.64 & 0.26 pgfg, The total analvtical precision of this analysis was
cstimated to be 3.9%

Methylmercury contents in hair and Gsh were analyzed by the methed as described by
Akagi and Mishimuea (Advance in Mercury Toxicalogy, 1991} Ten mg af fine-cut hair
samples were weiphed and placed in a Pyrex test ube with cap, o which two drops of
ethanol, § ml of 2 N and a small amount of de-fatted cotton were added to prevent the of
hair sample fom floating. The ke was capped tightly and then heated at 100 °C for 5
min. s's.ﬁ-r:r being mixed and cooled 1o room temperature, 1 mi of hydrachleric acid
extract was translerred to another 10 ml test whe with cap and extracted with toluene.
h*lﬂh‘;.-'hlmrcury in the toluene extract swos subsequently measured by ECD-ges
shromatography (ECD-GLC, Yanaco G-0E00), The detection limit was | ng/mg for 100
g of the sample.

Standard human hair samples oblained from NIES (National Institote for Environmental
Sciences) were measured lor cermificarion,

YWater

Sample warer was filtered through fGilter paper. Tolal mercury contents in water samples
was analyzed by the method described by Akagi and Mishimura {Advances m Mercury
Toxicology: 1991), with minor modifications, Two hundred ml of & water sample in &
separatory funnel was mixed with 2 ml of 20 N sulfuric acid and 1 ml of 10 %
hydroxylaming byvdrochlorids and allowed o stand for 20 min. After the additon ol 1
m! of 10% ethvlenediaminetetra acetic acid temasodium salt, the sample was extracted
with 5 ml of purified 0.01% dithizone in toluene, The sample was leit until it separated
and the water laver was disearded. Four m] of the tolusne layer was then transferred into
2 30 ml volumetric flask and evaporated to until dry using a rotary evaporator. To the
residue 1 oml of water, 2 ml of nitric 23d and perchloric acid (1:1) and [0 ml of sulfunc
acid were added and heated on a hotplate at 2505 for 30 min, Adter cooling, the
digested sample was added 1o water to equal 30 ml and analyzed by cold vapor atomic
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absorption spectrometry. The detection limit was (.01 ng/d for 1 L of sample.

Sediment

Soils and sediment samples wers steved through a 240 pm mesh sieve, and part of the
sample was nsed for determiming the water contenl. The mercury contenls wers
expressed on the basis of dry weight. Food samples were cut into pieces &nd the mercury
conlents were expressed on the basis of wet weight. Total mercury contents in food and
soilfsediments were analveed By the method descried by Akagi and Nishimura
{Advances in Mercury Toxicology; 19917, with minor modifications, A known amount
of sample was plaged in a 50 m! volumetric flask, to which 1 ml of water, 2 ml of nitre
aid and perchlore acid (1:1) end 10 ml of sulfuric acid were added and healed on 2
hetplate at 250°C for 30 min. Alter cooling, the dipested sample was made up to 30 ml
with water and analyzed by cold vapor atomic absorption spectrometry, The dirsction
limit was (01 ngfe for | g of the sample.

323 Determination of total evanide in water samples

Total cvanide compound (cyanide icn, cyanogens chlomide, and thiscyanic acid 1on)
were analyzed by auto analvzer in METOCEAN Corporation using S-pynidinecarboxylic
acid-pyrazolong absorption methad,

A4 Determination of other metals o ha samples

All of the metals were analvzed by KOP-MS (POEMS 2, Jarrell Ash Corporation). About 50
mg of hair samples were digested with 1 ml NHOy by microwave digestion system
(MN& 200, CEM Corporation), The values of the humen hair certified reference material
(NEES Mo, 13) prepared by National Institute for Environmental Stodics  wers
referenced in the end of Table 7 (Voshinaga T etal. 1997)

4, Reswelts aod DHscussion

4-1 Total and mweethylmercury in hair

[n this mission, tetal and methylmercury concentrations in hair were analyzed for
methylmercury exposure level frem the environmenl.

The mercury concentrations in hair show lognormal distribution in the ordinal
populations. Therefors, the mercury concentration was expressed by the geometric

MSAT.

As shown in Table 1, the peomermic mean of the mercury coneentrations in hair was 2,65
ug'e for the Buyat Bay villagers and 3.72 up fp for the Totol Bay villagers, Geometric

mean of the methylmercury concentrations in hair was 2.42 pafe for the Buyat Bay



villagers and 3.2 ug/g for the Totek Bay villagers. About 90% of wotal mercury was the
methyl form suggesting that there is no external exposure of mercury vapar or inorganic
mercury. The mean wmercery concentration in the hair of the Totok Bay villagers was
about 1.5 times higher than that of the Buyat Bay villagers,

Mercury concentration in hair 15 one of the best indicators of methylmercury pollution.
The mean hair mercury concentrations of the Buyat Bay and Totok Bay villagers were
more than 20 times lower than the threshold levels of 50-125 pgfe (WHO, TPCS,
Envitemmental Criteria 101: Methyvlmercury, 19900, The hair mercury levels are similar
i those in the Japanese population (Yasutake ef al, 2004), Fish consumption 5 the main
spurce of mercury accumulation in humans, Since the people of this area consume much
fish, melhylmercury accumulation of these populations s comparstively as high as the
Japanese, However, the mercury levels in Buyal Bay villagers were not high ensugh ta
cause methylmercury poisaning,

4-2 Total and methvimercury in fish

Most human exposure o metbylmercury is through fish and shelllish. Generzlly, the
larger fish higher up the food chain contain higher of levels methylmeroury than smaller
fish, Mercury comcentration in fish is ong of the best indicators of the agquatic
environmental mercury pollution. Most of mercury tn fish is methylmersury,

As shown in Table 2, most of the mercury in fish was methylmercury. The mean
mercury level in the fish was 024 ppdo in Buyal Bay and 0.1F pe/g in Totok Bay, The
fish mercury level in Buyat Bay was about 1.5 fimes higher than that in Totok Bay.
Henwvever, the mercury levels in fish were within the normal range (Mahafly, 20043 Al
the lime ol the outbreak of Minamata disease, average mercury concentrabion in fish was
higher than 10 g’

The size and species of sh caught in the bavs were completely different. Therefore, the
difference in the mercury level will not indicate the differsnce in methylmercury
contamination levels berween the bays. The mercury levels in fish do pot indicate any
hazardovs methylmercury pollution in the environnuents.

4-3 Fish consumption and frequency ol complaints

Moast of the people living in Buyat and Totok Bay villages ate fish 3 times per a day
indicating that both of the villagers depended on fish as their protein source {Table 2).

About 70% (25/35) villagers complained of headache symptoms in Buyar Bay Village
and about 20%: (3/16) complained of the symptom in Tawk Bay Village, About 30%
{12/33) villagers complained of the appearance of tumors n Buyal Bay village and
about 10% (2716 complained of the svmpiom in Totok Bay Village. Headache and
tumer were the most common symptoms of Buval Bay Villagers. Only 2 villagers in
Buyat Bay reported symptoms of sensory disorder and | reported ataxia which arc
tvpical semptoms of methylmercury mlexacation,



4-4 Total mercury concentrations in sediment

As shown in Table 4, sediment mercury concentrations in dry weight were 0,10 pgig in
the river, 0.06 pe/g in the mouth of the river and 0.04 pafe in the seashore of Buyat Bay.
O the other hand, they were 741 pedz at the mouth of the rviver and 4.06 pe'z along the
seashore ol Totok Bav,

These results suggzest that mercury is entering to the sea through Lhe rivers in both bays
However, the mercury level was much higher in Totok than in Buyat Bay indicating that
a large gold mining company is not contributing greatly lo mercary contamination in
Baryet Bay, Mercury release from artisanal gold mining 15 deemed 1o be greater i lhe
river emptying o Tolok Bav,

4-5 Taotal mercury coneentrations in water

As shown in Table 5, water mercury concentrations were 1.4 ng/L in the river, 1.7 ng/L
in tap waler and 0.2 ng/L in the szashore of Buyat Bay. On the other hand, they were 7.7
ng/L & the mouth af the Aver and 2.8 ng/L along the seashors of Totok Bay,

The results were similar o the resultz of sediment mercury concentrations. These results
also suggest that the mercury level was much higher in Tolek than i Buyal Bay
indicating that & large gold mining company s not contribuling greatly o mercury
contamination in Buyat Bay. Mereury release from armisanal gold mining is seemed to be
areater in the niver emplving into Tolok Bay.

4-6 Total cvanide concentrations in river amd seashore water of Buvat and Totok
Bavs,

Aa shown in Table 6, water eyvanide concentrations were less than 0.01 me/L in the niver,
tap water and in the scashore of Buval Bay. Also, they were less than 0.01 mg/L at the
mouth of the river and in the seashore of Totok Bay, These results sugpest that both of
the areas are not polluted by cyvamde.

4-7 Other metals concentrations in hair of villagers living near Buyatl and Totok
Bavs.

A shown in Table 7. all of the metal concentrations in hair of villagers lLiving near
Buvat and Totok Bays showed within normal levels, These results suggest that both of
the peaple living in these areas are nol potluted o the wxie levels by the metals.

0
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3. Couclusion

1 The totz] and methylmercury concentrations in hair of Buyal Bay villapers and Totok
Bay villagers were not high encugh o cause metlvlmercury intoxication. Health
effects due to melthvlmercury exposure were not observed among the Buyat Bay
villagers. Further, the villagers’ methylmercury exposure level seemed 1o be Tngher in
Towok Bay than in Buyval Bay.

2 The total mercury in soil and water samples suggested that the environment in Totok
Bay was more contaminated with mercury than in Buvat Bay., However, the
envirenment has not become highly contaminated with methylmercury al presenl as
indicated by the low mercury levels in fish.

3 The total and cyanide comcentralions suggested that the environment in Buyal and
Totok Bays are not contaminated with cyamde,

4 The tolal and metals concentraticns in bair of Buyat Bay villagers and Totok Bay
villagers were not high enough te cause infexication,

10
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Table 1. Total and methyvlmercury concentrations in villagers living near
Buvat and Totok Bays.

Gagmean

_ (min = max) Agetsl
ng'g)
Buyat T-Hg 35 2,65 {0.77 - T.64) 30,3415.1
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Table 2. Total and methvlmercury concentrations in fish caught in Buyat
and Tolok Bayvs,

M AN [.lli-ifﬁt'iED [min - max

Buyat Bay T-Hg 15 0.243£0.142  {0.054 - 0.603)
te-Hg 15 0.215+&0.165 (0067 - 0.603)
.:r::-'-.-::-l-: Bay T-Hg g9 CI1 4720148  (DO1E - I:I..E-E{:-]
Me-Hg o 0.1344:0.137 (0011 - 0.330)
Total T-Hg 24 D.ED?i-:I_*I?S. . .r_-:;.mz - (0527
Me-Hg 24 0,185£0.157  (0.011 - 0.503)
Mo, Genus Langth T-Hg Me-Hg

G HE's LEE

Suyat Bay 1 Cheilinus diagrammus 16.6 018 [

2 Pseudocaranx dentax 16.2 .08 .06

3 Parupenceus trifascialus 141 0.28 0.24

4 Lutjanus linsclatus 125 .56 0.43

§  Lutjanuos lingclalus 12.1 013 0,13

6 Synodus uariegatus 184 0.63 0,80

F Epinephelus summeana 12.8 0. 11 .14



&  Lutjanus casrulsovittatus oy 053 025

Balislapus undulatus 1.4 016 0.13
10 Cephalopholis pachycetron 14 .15 0.8
11 Emineahealus summana 14 .31 .31
12 Epineghelus teuvina 165 A D e 0.0
13 Lutjanus linealatus 13.2 0,43 4%
14 Lutjanus lineclatus 8.9 .05 0.05
15 Pseudocaranx dentax 16.3 .05 .05

Totok Bay 16 Pterocaesio marr 148 0.0 .01 “

17 Plerocaesio marr 1.7 0.01 0.0t
18 Carans igrobilis 10 013 0.2
19 Pseudocarans dentax 10.2 0.0z 0.0z
20 Terapon theraps 13.6 0.36 0.33
21 Lutjanus rvulatus 5.4 (.35 0.33
22 Gerres pyaba 4.5 0,30 027
2% Euthwnnous affinis 23.4 (.08 0.05
24 Auxis rocheai 204 0.07 .04

La



~ Table 3. Fish consumption and frequency of complaints in villagers living near Buyat and Totok Bays.
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26 | Fisherman 3 : : : -1 T [ oA wisashins 483 | 430
i A 1 e H-alr
o ]
g b T-Hg | Mee-bg
| FMehirtake | ) e CONIPHHNE e IS
1
Ma. | cocupation | times/day | alzxia | headache | Sipmatiech olhwar o nie | e
diggrder o e
ewa | 26 - | 03 | - | - ] - [ - |coun . N R
I 7 | Fisherman 5 a . - - R BT COSES, 559 544
Wyalkjia, Chasl Fan
28 | Housewifa 3 - - o - |camps 226 | 200
29| Housaw 3 - : = : : 315 | 306
3| Housewile 3 - - - o - _- o (A Mes lish Bor 1 manith }?.15_. £LILI
_31 N G - - - - Cough L [,nﬁ.:l;.hl_u fish far 2 monlhs 0.7 .53
32 | Houseesile 3 - - ks o B _-_ - o ?_‘:2_2_“ 216
‘33 | Fisherman | 3 | - . - - Mening o |z s
f 3 | Fisharmzn 3 _ - . & - - 441 LET
35 | Fignerman i : : - LEP ' 764 | 773
Trlc 16_ Fishamnan i - - | u [ - ! - 2.5 I 2EE
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| 37 | Fisherman 3 - Gough 4.2 LRl
4 | Fisherman 5 - (M) sashiomi 507 500
_i.a | Fishcrman 1 Cirgrnprs, Yisual disarder . (Al sashimi {somatimes) 1.5 112
40 I Fi:-;ru:rr.l';:-_:.:_'. ) - | Chest pain (A): sashimi 434 444
41 | Fishennan 3 - _ ;‘“:::-:5. gl Claais (i) sashinm SR 298
4% | Fesherman 3 - G.89 E.I.':B
11? . Fisharimsarn 3 [A) sa.ls’.rr'mi | E_EE-__FJE:D
11-4 Fisherman N - [y sashimi | 242 235 |
45 | Plnussewile a o - Iclhirg [A3: sashimi 4.0% 306 |
4G | Housewife | 3 o ' 176 | 458
Car| Swdent | 3 - ) 167 | 138
48| Student 5 - il 53z | 633
49| Student 5 ' 172 | s
5.1:.1 i -f'.'ﬂhﬂm'laﬂ 3 - - o A sa.f:himi .70 L.76 Ii
EL | the;ﬁ;an 5_ - - - .04 | 250 _|



Table 4. Total mercury concentrations n river and seashore sediments of
Guyar and Totok Bays,

Station T-Ho {dry wil.) ug'e
Buyal Bay River 010
Maulh of river .06
Seashore . 0.4
| Tolok River 741
i Seashore 4.08

' Table 5. Total mercury concentrations in viver and seashore water of Buyal
and Tolok Bays.

Station T-Hg nglL
Buyal Bay Fiver 1.4
Tap vater 1.
__EEEIE-h Dre 0.2
Touok River . T
Seashaora 2.5

Takle 6. Total cvanide concentrations in river and seashore water of Buyat
and Totok Bays.

Stalion T-Cn mgil
-.Eug.fal Bay River <0).01 .
Tap water =().01
Seashore =1
_Ti:.ﬁi.lﬁll"'- | .H'r'.rer - <0,01
Seashore <0.01
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Table 7. Other metals concentrations hair in villagers living near Buyat and

Totok Bavs.

{mir - sl

1 Creomean (nge) AViup/o) £ 8D
Buyat As 34 0.463 049520158 (0,235 - 1.017)
il HE! h0RE 0.06940 055 oL - 0.Es7
Cr 34 3.911 §,438+£5.500 £1.308 - 26,14}
Ga 34 0,119 0. 136:0,067 (0.028 - 0.280
Mo a4 0053 [, 0560 D18 0022 - 0085
S 34 0,037 004620035 (0,015 - 0148 )
Sa 34 1.195% 1.229=0.299 {0.735 - 1.977)
Tl 34 000 00040, 002 (0,001 - 012
v 34 .949 0,385+, 184 (0,095 - 0.952)
Al a0 20,87 26 2441070 (0064 - 96, 22)
Cn R £.aT73 O BB AR (1,721 - 19.43]
= KT AT 9,958+G5,732 (0505 - 34481
i il 1.166 1.580£1 A8 00,216 - 8,265
Fh 34 3.912 A.437+4. 548 0917 - 17.88)
Sy 34 G.764 781364 034 (0.816 - 17.18)
T: 34 13.30 13823 3406 (3248 - 23,38
in 34 185.2 8157=161.1 {26.74 - 775.1)
Totok Az 13 1.230 1.439=1.070 0710 - 4,914
Cd 15 0.058 00T A=0.054 (hO13E - 0.196)
Cr 15 4,106 G.63T29.401 (1708 - 36,064
G 15 0,055 00E1=0.030 00025 - 01440
Mo 15 0. (66 0,07320,038 {032 - 0. 164
Sh 15 0064 0.052+0.078 (0,028 - 0342
Se 15 1.525 158640 477 1.053 - 2544
T 15 0.032 0.08240. 145 10.005 - 0.474
Vv 15 0444 05770452 (0.152 - 1454
Al 15 153.97 15.2564£15,9% (3,707 - 6551



i
Mn
i
Phb
ar
Ti
£

— fd b ed el e
I R T

o

LT
3.4m
0580
5475
4.357
12,20
176.0

10,6546 056
4,714,085
L], 221
5421812 83
h.ENT=R 92T
125243121
1859 0E53 8D

(3,700 - 24,200
(.55 - 14.58
(0,174 - 3450
LAy
[1.8580 - 13,072
(5.40] - 19.22)
(L3 E - 410.5)

LLGET -

1

Creomean (UER)

AV {upgfay = 8D

Cmin - max)

Tatal

Tl

44
48
47
49
49
14
44
49
45

44
49
458
44
4fh
4
44

04625
EREE
B
0,008
(NRASTE
0044
1.288
000G
0.37
158.26
g.059
5743
1.0492
4.43
0.u1z
12,05
152.3

075420743
0.7 10,063
ST0BLG.7T1
0, 1 130,008
0,06 120,027
005720004
|.A3RL0, 38
00280088
(h440=0.288
25.97=19.15
4895444375
B.30206, 482
15411400
G.ablER 012

V11224144 _

13.43%3.303
00751336

(0,235 - 4,914}
(0011 - 0.357)
(1.308 - 36.09)
(0025 - 0,280
[0.022 - 0.164)
(0.013 - 0.542)
(0.735 - 2.544)
(0001 - N4
{0.005 - 1454
(0064 - 96.22)
(1.721 - 24 84
(0505 - 24.53 )
{0.174 - 5256}
(0917 - 53.907
ME15 - 17,18
(3,249 - 23.35)

(2574 - 773,01
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