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Fig.1 Map showing the fiftoen sites for collecting throughfall, pracipitnsia_:-n, fog and soil solution at
Mt.Rokko, Kobe in 1991-2002, The line in this figure is a contour line of alt.700m.
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Tablel The fifteen sites for collecting throughfall, precipitation, fog and soil solution at Mt.Rokko in 1991-2002
Site 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
Alt(m) 360 680 70 240 430 670 670 750 760 800 835 810 875 845 860

Throughfall o o o o o o o o o o o o o o o
Precipitation o o o o

Fog o o
Soil solution o o o o o o o o o




58.5¢(82.5¢)
D

é , T (1i)
(D) (L) )
i (SN
0 1
5 it Ti Si Li li Di i, j
(20¢)
1! _ _ _ _ _ _ _ _ _ _
H Polyethylene (Tl Si I—')/(TJ SJ I—J) (“ Dl)/(lj DJ)
] pipe
I
Y, ( 2 ) 1i/1j Di/Dj
By /1) i
«c 3 ) Lj o
i, j
# 50,2 S0
R TP,
Fig.2 Schematic diagram of the rainwater collector Na 23 Al 3 Na Al
40 50cm
( )
40 50cm ?
Rn 1
©i/Dj) /7 (1i/1)) = Ry=1
Rn 1
RD/I
360m
27-35)

S0~ (keg/ha year)



0.09*

4.1

0.13-0.24%

) 34)

dry wet

Cl-2.2 6.4 ,S0*1.8 5.4 ,Na 1.4

, N0y 1.1 3.5

(1.10)

3N

S0~ NO,
)
D (Table 2)
Table 2 Dry deposition rate to the four forest
canopies for fourteencomponents D
Dry deposition rate (keg/ha year*) H,
Cj** Co** Qm** Qs** S0,, N0y, NH,' cr, Na', Ca*, K,
cr 115 0.55 047 040 Mg
SO~ 110 0.52 0.44 0.37
Na* 0.90 043 0.37 031
NH," 0.60 0.28 0.23 0.20 ®
ca” 059 028 025 018 ) >
NO, 050 0.24 0.20 0.16 ) S0,
H* 042 0.19 0.16 0.15
Mg?* 0.25 012 0.10 0.08
K* 0.15 0.07 0.06 0.05
Fe 1.90 091 0.74 054
Zn 0.63 0.30 0.26 022
Mn 0.38 0.18 0.16 012 2)
Cu 0.10 0.05 0.04 0.03 39 11
Pb 0.10 0.05 0.04 0.03
2.3
3.5
(0.179g/ha year) ®
44)
2.6 3.5 2.2 2.7 2
S0~ (keg/ha year)
(3.85)® (1.27 4.46)*
(1.19)® (0.89)" (0.73)®
(0.80)*? (0.41)?



45)
Na* Mg® Ca® Mn Zn
Cu Pb
(MMD)
MMD S0,z NO,”
S0, NO;~, NH,"
MMD
S0Z NO; )
SO,  HNO,
13
K+, Ca2+, Mgz+
49)
50)
H+
) NH,? NO,™ D
360m
1)
(Ca2+, Mgz+, K+)
H+, NH4*
Table 3
Ca2+
5 6 Mgz, K*
H+ NH4*
NH4*
H+
H+ 51) pH
H+
5)
NH4* NOz H+

Table 3 Rate of leaching and adsorption in the four

forest canopies for fourteen components

Rate of leaching and adsorption (keg/ha year*)

CJ *k C O** Qm** Q S**
Ca* 211 041 041 0.36
K* 0.70 0.25 0.74 0.53
Mg* 0.31 0.08 0.26 0.27
NO; 0.26 0.23 -0.01 -0.06
cr 022 -0.02 -0.15 0.17
Mn 0.00 0.05 0.05 0.05
S0~ 0.00 0.00 0.00 0.00
Na’ -0.13 -0.14 -0.22 0.09
NH,* -0.40 -0.16 -0.13 -0.17
H* -0.69 -0.08 -042 -0.36
Pb -0.09 -0.04 -0.04 -0.03
Cu -0.06 -0.03 -0.01 -0.01
Fe -0.04 -0.01 0.54 0.19
Zn -0.63 -0.26 -0.30 -0.18

*

Unit for five trace elements is kg/ha year
** Cj: Cryptomeria japonica(sugi),
Co: Chamaecyparis obtusa(hinoki),

Qm: Quercus myrsinaefolia(shirakashi),

Qs: Quercus serrata(konara),

Minus value in this figure shows the rate of

adsorption
39)
K+
10 11
K+ 5
32)
Cazt
K+ C a2+
K+ C a2+
52)
H+
1) Caz+
M gZ+
K+
CazxM gz+
Cazt Mgz+
H+ Caz+ Mgz*

K+



39)

Caz H+ Caz 11 57)
Mg+
Caz H+
MgZ+ Caz+
800m
12) 155
55 Mt.Moosilaukes8)
6 7 24
80 86
70 (LWC)
0.059g/m?3 5 0.069
0.071g/m3 0.06 0.40g/m3
53) pH
5456) 381 SO 0.23p egml  NHa* 0.17u eg/ml  NO #0.12
M eg/ml Cl 0.11y eg/mli pH
55) 57) 59) 60)
70 800m (Wo)
(W) (Ws) (Wp)
1 Table4 (Wi) We Wt Ws Wi
430m 800m Wp
pH 0
670m pH
Wi O Ws k*Wt
800m H+ 1) We  (1+k)*Wt
800m Wp
k 9 0.042
500 1252m
Table4d Concentration of ten components in incident precipitations and throughfalls at seven altitudes
between T0m and 800m a.s.l. on the southern slopes of Mt.Rokko.
Altitude Rainfall EC pH H* S0 NO= €17 NH.  Ca’ . K™ Mg'" Na’
{m) (am) (pS/cm) (peq/ml) .
I-1 150 1494 185 491 0012 0045 0025 0.048 0.028 0.036 0.005 0.014 0.045
=2 300 1746 18.2 4.86 0.014 0.045 0.023 0.0486 0.024 0.037 0.006 0.014 0.046
-3 800 1760 18.2  4.81 0.016 0.043 0.020 0.048 0.016 0.030 0.006 0.014 0.046
1-3/1-1 1.2 B0 e 18— DE 08 30 BB B0 11 10 LD
=1 70 1064 106 607 0001 020 0.15 028 014 026 018 008 0.14
T2 240 1184 130 6.03 0.001 0.21 022 040 018 0238 014 010 0.26
T-3 430 1863 T1 5.15 0007 0312 012 030 007 0.15 005 008 0.24
T—4 G6T0 2528 80 497 0017 015 013 030 004 020 006 008 0.23
T-5 800 3934 64 441 0039 013 012 017 005 0.2 003 0.05 0.15
T—5/T—1 3.7 0.6 TR R T il R i
T—5.71—3 2.2 3.5 - o e T 75 Rl 70 R SRR T

I 1~3 : Incident precitipation

T 1 ~5 : Throughfall

Sampling period : Apr.1997-Mar.1998
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Relation between the cloud water deposition to four Cryptomeria canopies and the amount of fog water

collected by fog droplet collector for 4-30 days at Mt.Rokko



Table5 Cloud water deposition to the canopies of Cryptomeria japonica for eight sites at Mt.Rokko

Site 1 2 3 4 B 6 7 ]
Altitudelm) 680 750 780 B0O 835 Bl 875 B45

_ DRHa) M0 410 §0 W0 @) By O 4

Cloud water  99.7-00.6 M 505 87T 104 15T O 118

deposition 00.7-01.6 343 44 1115 o 1y
{mm) mean 457 475 BET 1060 1266 M5 1118 1134
oH of 90, 7-00.6 4.82 4.45 4,53 4.3 4.85 4,85 4.71 4,44
throughfall  00.7-01.6 4.2 4.21 4.20 446 4.38
mean 4.7 453 4.53 427 4.56 485 4.71 4.41
H- deposition _ 99.7-00.6 0.74 01,56 .52 1.00 .68 .28 0.4 0.74
(kg/haryear)  00.7-0L& (] 1.10 1.25 1,00 1.51
mean 0.67 0.8 .52 1.13 0.54 .28 0.4 1.13

Table& Chemical throughfall deposition rate to canopies of six eoniferous trees and three broad-leaved Lrees at

the two sites of Mt.Hokko

The Rokko Visitor Canter
H 80 NOv  NH. Cr Na® Ca's ke
Tree species " 5 (hg/hasyear) . i
i 126042y 337(10.5) 3ATCIS.T) S&.5(12.1) 201 114 144 65.9 3l
Coniferous _Co  0.58(18) 113( 3.5) 90( 4.1) 9.4(20) 67 El 43 3.0 104
Pd  0.30(1.0} 100{ 3.1) 480 20) 5.4( 1.2} B8 n 23 55.2 4.7
Cd  0.1300.4) = = = = = i = b
Broadleaved Qs 0.08(0.3) - - = - i = = =
5 0.0700.22 - = = T i= = =
Precipitation .30 a2 24 4.6 16 11 g 3.2 20
The Hoklo Alpine Botanical Garden
H 80"  NDi- _ NH. Cl- Na- _ Ca' K Mg
Troa speciss Clegi'has year)
Cj 0.48(2:2) 228( B.1) 250{15.6) H.*ﬂi_l 3 150 144 0.8 274
Al 0350160 1280 4.60 135( 8.5) 2850 B.1) 1M T0 44 40.2 13.0
Coniferous Pd  0.58(2.6) 96( 3.4) @8 6.1) 14.6(42) 9% M3 327 1.9
Av_ 0.38(1.7) 115( 41) 93( 58) 1670 48) % 4 39 76,1 11
Rk Ag  0.82(3.7) - = = - - - - -
Precipitation 0.22 il 16 3.5 20 13 1 4.4 24

Sampling period : Apr, 1068~Mar. 2000 (The Rokko Visitar Center)
Apr. 1968~Mar. 2000 {The Rokko Alpine Botanical Garden)

Ci ! Cryptomeria japonica(Sugi), Co : Chamaecyparis obtusa(Hinoki), Pd : Pinus densiffors (Akematac),
Ch : Clethra barbineruts (Byoubu), Qs : Quereus serratalkonara), 85 : Sorbus faponice (Urajironokil,

Al ¢ Abies firma (Mari), Av :A. peitshii (Shirabigo), Az ; A. sachalinensis (Todomatau}
Figures in parentheses show the ratio'af throughfall deposition o precipitation deposition

12) 72,73)

3
71) 14)
2055mm) ( 1209mm)
949mm) ( 718mm)

(

(

(
589mm)



( 456mm) Table 6

( )
SO42 58 28
13 NOsz 48 14 6
2 3
H+ NH4* 5
1/3 12
SO4z Clingman's Dome™)
pH 48 25 27  Whiteface Mt.7) 45
H+ 9 46  Whiteface Mt. 79 5
16  Whitetop Mt.™ 80 2
962m 18
11
1 15) 900m
780mm(
44 )
760m 16) 76)
pH 440 (1999 2000 )
16) 20 (
)
40 60km 0.5mm 470 550
703 1269mm 6 7 10
10 11 5
1 6
Whitetop Mt.
74)
800m 72.77)
Table 7 6 8 SO 12 22 14 32
193mm
BEbic T Tabio of thond seebet A DL s 1999 7 20 25 _ 58
deposition (D}, le‘:—u-::hinp;pﬂ.}trinnd in:td;r;:; 70mm Fig4
deposition (I} to total flux (ITF] i i Monterey 78)
Cryptomeria canopy at Mt.Rokko (800m) 8 16 150mm 31.5mm
7 7-14
il‘lJlEl.i. Flux . Ratio (%) 23mm
___ (ka/hayear) C/TF _D/TF _L/TF L/TF
50" 258 58 28 P )
Cat” 59 i 23 5 10 (r=0.883) , Whitetop Mt.
K 54 1 15 66 7 ) ™ 80
Mg 2 Z 23 43 10
NO, B o st 6 )
H’ 1.5 176 a2 122 % 15
NH,' 34 166 30 111% 16

* Minus values show adsorption or absorption onto
CANOPY
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Fig.4 Time variation of LWC and fog drip type of cloud water deposition
to Cryptomeria canopy in 19-25July 1999 at Mt.Rokko (St.A)
88)
89)
%)
80) H+
Ca?*/NOz
81)
Al
H+
Al Al
a1) Al
Cl, NOs SOz
H+Al Al NOsz 0 SOs& NOz
845m H+ 0.079meq/l (pH4.11), Al 26)
0.175mM 8) Table8
82-87) H+ Al
H+ Al Al
83)
BC/AI
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Table 8 Chemical composition of soil solution for seven Cryptomeria sites at Mt.Rokko

. Altitude Concentration (meg/I)
Site D*(cm) pH BC/Al
(m) H  TA™ NO,;, SOZ NHS CF Na* Ca* Mg* K
1 240 60 5.20 0.006  0.023 0.71 057 002 105 055 133 032 025 56
2 360 30 5.55 0.003  0.004 0.39 028 000 026 021 064 014 008 187
3 430 30 5.71 0.002  0.002 0.56 032 000 076 078 072 025 002 272
4 670 30 451 0.031  0.067 0.24 021 000 046 026 036 016 004 59
5 750 30 423 0059 0.164 0.66 029 001 057 050 067 021 003 3.2
10 421 0062 0081 0.33 032 000 057 043 038 018 0.06 50
7 835 30 444 0.037  0.088 0.39 042 000 079 080 057 027 005 59
50 457 0.027  0.048 0.18 032 000 054 048 033 016 005 7.0
100 5.71 0.002 0001 0.21 033 000 050 062 038 016 005 378
30 411 0079 0175 0.28 045 000 033 019 048 011 002 20
8 845 50 457 0.027 0.054 0.21 033 000 017 016 036 007 002 45
100 458 0026 0061 0.28 033 000 019 018 040 009 001 42
* D: Distance from the Cryptomeria stem, Sampling duration: Feb.-Dec.2001 ~ **T.Al: mM BC = Ca*+ Mg*+ K
81)
BC/AI H*
H+
20 70
BC/AI
34 8168489 0.77 1091 838694
3.8 1032 899 1
13 82)
BC/AI ( 10cm) 15 : 8, 25-34 (1995)
150 ( 100cm) 4.5 200 2 Kobayashi, T., Y.Nakagawa, M.Tamaki, T.Hiraki and
M.Shoga: Evaluation of acidic deposition onto forest
( 30cm) BC/AI canopies —M_odel calculation of d_ry deposition and Ieac_hing
( 10cm) (or adsgrptlon) rate-. PrOCt_ae_dlngs of the International
Symposium on Acidic Deposition and its Impacts, 106-112
(1996)
3 .p.115-138.
, 12.
10 1996
4
p.163-181.
. 1996
5

: 9: 221-230 (1996)

6 Nakagawa,Y., L.Changhua and G.lwatsubo:Water
chemistry in the Jiulianshan forest water shed ecosystem.
p14-164. edited by G.lwatsubo and L.Changhua. Ecological
and Hydrological Study on a Forested Water shed in
Southern China. 1996

H+ Al

, 34, 53-64 (1999)
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Annual Transition of HIV Antibody Survey for the Past 16 Years
(1986 - 2001) at Hyogo Prefectural Institute of Public Health and
Environmental Sciences

Masatsugu Chikahira®, Tsuguto Fujimoto,

Kuniyoshi Masuda, Hitoshi Kusuda, Eiji Kimura,
Minoru Kobayashi, Takashi Kawamura

SUMMARY

HIV-antibody in the serum samples was surveyed for the past 16 years between 1986 and 2001 at the Hyogo
Prefectural Institute of Public Health(present name: the Hyogo Prefectural Institute of Public Health and
Environmental Sciences). For the screening test, the enzyme-linked immunosorbent assay was used in the early
period, and particle agglutination assays were adopted since 1988. The serum samples showing the positive
HIV-antibody reaction in the screening test were subjected to the confirmatory test using western blotting or
indirect immunofluorescent methods.The yearly number of the serum samples examined varied year by year and
was around 2,000 cases in 12 years of the 16-year survey period. However, the significant increase in number was
seen in 1987 and 1992, and amounted to 8,324 and 5,069 cases, respectively. In addition, the serum samples of
3,916 cases were examined in 1993. The abrupt increase in number observed in 1987 might be due to the fact
that the a woman patient with AIDS in Kobe was detected for the first time in Japan. The total number of
examination in these 16 years was 38,534, among which 244 sera gave the positive HIV-antibody reaction shown
by the screening test. Upon confirmatory tests, 28 out of 244 sera were positive for HIV-antibody. According to he
information from the Japanese Ministry of Health, Labour and Welfare, the proportion of HIV-antibody positive
cases among the blood donors is increasing recently in Japan. The governmental institution such as public health
institutes or health centers are expected to carry out a convenient examination for HIV-antibody detection in
early stages of HIV infection.

* . 652-0032 2-1-29 (
) HIV 1986 6 2001

38,497 28
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Fig. 2 Daily number of HIV antibody examination cases between January and March, 1987
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facilities. Arrow indicates the day (January 17, 1987) when a woman AIDS patient was iden-
tified in Kobe for the first time in Japan.
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Table 2 Yearly number of HIV antibody examination,
confirmatory examination and HIV antibody positive
cases

Year Scre_enir_lg Confir_mat_ory HIV ar_1t_ibody
examination  examination positive
1986 75 5 1
1987 8,324 77 8
1988 1,822 15 7
1989 1,577 12 0
1990 1,229 4 1
1991 1,499 5 2
1992 5,069 22 1
1993 3,916 15 1
1994 2,512 14 1
1995 1,553 9 0
1996 2,326 24 1
1997 1,418 5 1
1998 1,852 12 0
1999 1,585 7 1
2000 1,512 12 2
2001 2,228 6 1
Total 38,497 244 28




ELISA

1988 30%
15) NAT
PA
HIV
10 HIV
1993 4.7 1998 17 4., HIV
6.1 1.9 1986 28 HIV
10 (Table2) HIV
1987 10 0.134 1987 1988
2001 1.368 1
1886 5 1987 58
1999 2.64 5 HIV
HIV 1987 3 IF
7
AIDS 3
2001 5 8
10 2002 6 2,388 IF 1988
20 HIV WB
IF
1 63 1994 106
18 IF 1:40 1:640
IF
HIV
2010 TALL-1 IF
AIDS 8,000 HIV 8,500
12)
WB
1999 28 HIV
(NAT) 13 NAT WB HIV
11 16 env (gp160 gpl20 gp4l)
14) p52 p34 p24
HIV
p68 p55 p40 pi8
ELISA
82 6
3 p24 p18
HIV
PA 145
22 HIV-1 24
NAT 24

p24 p18 gp160



4 1991 HIV 7
10 HIV-1 1 RNA RT-PCR 4
3 RT-PCR
55
RT-PCR ( )
31 6 18)
1 WB gple0 p24
WB gple0 6.HIV
gp120 gp4l HIV HIV 4 PBMC
HIV 4 27 HIV 2
p24 IF
HIV
2 1 AIDS
1
HIV
p24 PCR RT-PCR
p24
PCR 1986 6
WB PCR p24 28
AIDS 1987 8,324
1087 1,500 2000
HIV-UHIV-2 28 HIV-1 HIV
HIV-2 AIDS
AIDS
5. PCR HIV
PBMC 25 AIDS
18 PCR HIV
SK29/SK30 SK38/SK39 SK68/SK69 1st PCR
3
PCR 3 LTR SK29/SK30
HIV
1) AIDS
HIV , 23, 207
RT-PCR HIV 200 (2002)
1999 PA 25 2
- HIV-1/2PA
wB HIV V3 4 HIV-1 HIV-
,31,943 951 (1994)

RT-PCR



3)

4)

5)

6)

7

8)

9)

10)

11)

Butler,P.J.G. : Biological safety when working with

HIV. in Karn, J. (ed), HIV Virology and
Immunology, vol.1, p.3 20, IRL Press, New York
(1995)

Ou, C.-Y., Kwok, S., Mitchell, SW, Mack, D.H.,
Sninsky, J.J., Krebs, J.W,, Feorino, P., Warfield, D.
and Schochetman, G. : DNA amplification for direct
detection of HIV-1 in DNA of peripheral blood
mononuclear cells, Science, 239, 295 297 (1988)
,41, 486
493 (1996)
He, Y., Coutlee, F.,, Saint-Antoine, P.,, Olivier, C.,
Voyer,H. and Kessous-Elbaz, A. : Detection of
polymerase chain reaction amplified human
immunodeficiency virus type 1 proviral DNA with a
digoxigenin labeled RNA probe and an enzyme
linked immunoassay, J.Clin.Microbiol., 31, 1040
1047 (1993)
Krogstad, P. and Zack, J.A. : Detection of viral DNA
by the polymerase chain reaction (PCR). In Karn, J.
(ed.), HIV Virology and Immunology vol.1, p.143
150, IRL Press, New York (1995)

: ,p.129 156, (2000)
Tersmette, M., Koot, M., Goede, R.Y., Kootstra, N.
and Schuitemaker, H. : Isolation and biological
characterization of primary HIV-1 isolate. In Karn,
J. (ed.), HIV Virology and Immunology, vol.1, p.48
61, IRL Press, New York (1995)

European Center for the Epidemiological
Monitoring of AIDS : HIV / AIDS Surveillance in

Europe, End-year report 2001, 66, p.13 -24,
EuroHIV, Saint-Maurice (2002)
: HIV
, 11
HIV ,
p. 393 409, (2000)

12) THIV AIDS
, 1
HIV
, p. 17 18, (2000)
13) :
(NAT) : :
48,279 285 (2000)

14) Morandi, P-A., Schockmel, G.A., Yerly, S., Burgisser,
P., Erb, P, Matter, L., Sitavanc, R. and Perrin, L. :
Detection of human immunodeficiency virus type 1
(HIV-1) RNA in pools of sera negative for antibodies
to HIV-1 and HIV-2. J.Clin.Microbiol., 36, 1534
1538 (1998)

15) CHIV

HIV

13 ,p.73  84,(2002)
16) Essex, M. and Kanki, PJ. Human

immunodeficiency virus type 2 (HIV-2). In Broder,
S., Merigan Jr, T.C. and Bolognesi, D. (ed.), Text
book of AIDS Medicine, p.873 886, Williams &
Wilkinsm, Baltimore (1994)

17) Loussert-Ajaka, F, Chaix, M. L., Korber, B,
Letourneur, F, Gomas, E., Allen, E., Ly, T. D,
Brun-Vezinet, F., Simon, F. and Saragosti, S. :
Variability of human immunodeficiency virus type 1
group O strains isolated from Cameroonian patients
living in France. J.Vilol., 69, 5640 5649 (1995)

18) Ginocchio, C.C., Wang, X.-P, Kaplan, M.H.,
Mulligan, G., Witt, D., Romano, J.W.,, Cronin, M.
and Carroll, R. : Effects of specimen collection,
processing, and storage conditions on stability of
human immunodeficiency virus type 1 RNA levels
in plasma. J.Clin.Microbiol., 35,2886 2893 (1997)

2002 12 5



1* 1 1 1 2

Questionnaire Survey on the Knowledge of Junior High School Students
about Rubella Vaccine and Test for Rubella-Specific Antibody

Tsuguto Fujimoto, I* Masatsugu Chikahira, tAkio Yamamoto?,
Kuniyoshi Masuda?! and Osamu Nishio?

lInfectious Disease Research Division, Hyogo Prefectural Institute Public Health
and Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032 Japan
2National Institute of Infectious Diseases, Musashimurayama 208-0011, Japan

SUMMARY
A questionnaire survey on the rubella vaccination was carried out with junior high school students (N=87) in
Hyogo Prefecture. Seventeen % of the students (15/87) had a past history of infection with rubella. The past
infection was believed because of doctor's diagnosis (53%:8/15), rash (20%:3/15) and family or relatives’ view
(27%:4/15). Only one student had a test for rubella-antibody and 7% of the students (6/87) took the previous
rubella vaccination. Their knowledge of the rubella vaccination was quite insufficient because only 18% of the
students (16/87) knew the existence of hospitals where the rubella vaccination is available. To avoid congenital

rubella syndrome (CRS) in Japan, it is necessary to inform the students how to prevent CRS.
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Congenital rubella syndrome : CRS
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17%(15/87 ) 1

% 6/87
1 79%(69/87 ) 1
2 1986 4 2 1987 4 1
53 8/15
20 3/15 27 4/15 CRS 1999
° 8 12 1
310 13
14 (42 ) 57 24 2000 ’ 1986
17 1987
1989 1990
1992 MMR
2 (1989 1993 )
, ; | ,
2 . 9 1993
Tablel : : : CRS
Table 2 ,CRS
1
78%(92/118 ) 55%(48/87 ) ,
No 10 12/118 28 CRS
24/87 Yes 12
17
87 ,
1 , 4
45
Tablel Number of students claiming the past , ,
infection with rubella 100%
. Answer First questionnaire  Second questionnaire 05 1 ,
N=118 N=87
Yes 14(12%) 15(17%)
No 12(10%) 24(28%)
Uncertain 92(78%) 48(55%)
Table2 Reasons for the students’ belief in the past
infection with rubella
Fir n
Reason questior?;aire queifi%?mdaire 18% 16/87
N=14 N=15 80%(70/87 )
The diagnosis doctors 3 21% 8(53%)
Rash 6(43%) 3(20%)
Family or relatives' view 4(29%) 4(27%)

Uncertain 1(7%) 0(0%)




Table3 Answers to the four questios.

Question Answer Female(N=40) Male(N=47)
Yes 9(23%) 6(13%)
Previous rubella infection No 15(38%) 9(19%)
Uncertain 16(40%) 32(68%)
Yes 2(5%) 4(9%)
Previous rubella vaccination No 5(13%) 7(15%)
Uncertain 33(83%) 36(77%)
Yes 0(-) 1(2%)
Test for rubella antibody No 18(45%) 23(49%)
Uncertain 22(55%) 23(49%)
. Yes 9(23% 7(15%
et o o o751 10
Uncertain 1(3%) 0(-)
5.
Table 3 # 13670408
Table 2000
40 68
1) White, D. O. and Fenner, F. J.. Medical
virology, 4th edition, p.427- 432, Academic
Press, San Diego (1994)
) 2 -
30-1 16-27 2002
3)
21 8-10 2002
4)
N=87 213
17 15/87 (2000)
: 5)
53 8/15 20 3/15
27 415 34 133-136
1 1999
(1993)
18 16/87 7
L:,I:g
CRS 50-51 1998
CRS 8)
112-133 2001
9

107-137 2002
, (2002 12 5 )



Analysis of Synthesized Chemical Products in Health Food Supplements
in which Thyroid Hormones were Detected

Naoki Yoshioka’, Keiko Ichihashi and Kiyoshi Teranishi

Division of Life Science, Hyogo Prefectural Institute of Public Health
and Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

SUMMARY

Since July 2002, many health injured cases by intake of Chinese health food supplements, which were advertised as
weight reduction, have been reported throughout Japan. These cases were also reported in Hyogo prefecture. We
found thyroid hormones, fenfluramine and sennosides in these supplements which should be used as a medicine with
the doctor’s permission.

In order to investigate the other chemicals added, we analyzed these health food supplements by HPLC. Three
water-soluble vitamins and caffeine were detected as major chemical compounds and the ratios of these vitamins in
individual supplements were similar to the others.
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Fig. 1. HPLC chromatograms of standard mixtures and sample extract detected at 265 nm

Table 1. Comparison of Extraction Rate of Vitamins and Caffeine

Pyridoxine

Solvent ] Nicotinamide Caffeine Riboflavin
hydrochloride
Water 100 100 100 100
50mM KHz2PO4 100.0 102.6 99.0 85.9
Water-Methanol (1:1) 106.3 104.6 111.3 131.3
50mM KH2POs-Methanol (1:1) 120.6 107.0 109.5 136.6
(n=1)
2.
Table 2
4
Table 1
100 50mM
- 1:1)
Bs 120.6 107.0
109.5 136.6
50mM 15

- (1:1) 15 3



Table 2. Concentration of Vitamins and Caffeine in Health Food Supplements

Pyridoxine

No. Name Shape Nicotinamide Caffeine Riboflavin
hydrochloride
1A blue capsule 22.8 60.3 29 3.8
1B yellow capsule 17.2 55.2 22 3.6
2A blue capsule 194 61.0 29 4.6
2B yellow capsule 19.2 535 2.3 45
3A m blue capsule 22.1 57.4 3.1 5.2
3B m yellow capsule 23.5 55.0 2.5 5.3
4 capsule 0 0 0 0
5 capsule 17.2 67.9 23 7.2
6A blue capsule 185 60.0 3.0 4.4
6B yellow capsule 18.9 54.3 23 4.2
7A I blue capsule 21.4 60.2 25 5.2
7B | yellow capsule 18.7 54.9 3.6 4.8
8 capsule 13.2 51.6 23 4.4
9A SUPERSITING blue capsule 17.3 62.6 17 4.8
9B SUPERSITING yellow capsule 20.7 60.0 25 5.7
10 CHROMA TONE capsule 0 0 0 0
11 capsule 0 0 0 0
12 tablet 6.7 20.8 11 21
13 capsule 0 0 0 0
14 TINA capsule 26.7 64.5 3.0 6.2
15 capsule 0 0 0 0
16 capsule 0 0 0 0
17 capsule 0 0 0 0
18 capsule 0 0 196.6 0
(ny/mg)
Table 3. Ratio of Vitamins and Caffeine in Health Food Supplements
No. Name Pyridoxine Nicotinamide Caffeine Riboflavin
hydrochloride
1A 8.0 21.0 1.0 13
1B 7.8 25.0 1.0 1.6
2A 6.7 21.0 1.0 1.6
2B 8.2 23.0 1.0 1.9
3A (0] 7.1 18.5 1.0 1.7
3B (0] 9.2 21.6 1.0 21
5 7.6 29.8 1.0 3.2
6A 6.3 20.3 1.0 15
6B 8.1 233 1.0 18
A I 8.5 23.9 1.0 21
7B | 5.2 15.2 1.0 13
8 5.8 22.8 1.0 1.9
9A SUPER SITING 9.9 35.9 1.0 2.8
9B SUPER SITING 8.3 24.0 1.0 2.3
12 6.3 19.6 1.0 20
14 TINA 8.9 215 1.0 2.1
Table 3
13.2 26.7ny/mg 51.6 67.9ny/mg
17 3.6nmymg 3.6 9.9 152 359
7.2 ny/mg 13 32

16

52



Table 4. Estimated Daily Intake of Vitamins and Caffeine in Health Food Supplements

Capsules, Pyridoxine N . . . .
No. Name Tablets or hydrochloride Nicotinamide Caffeine Riboflavin
Bottles / Day
1A 6 36 95 5 6
1B 6 24 77 3 5
2A 6 31 96 5 7
2B 6 28 79 3 7
3A ()] 6 27 71 4 7
3B ()] 6 36 84 4 8
5 12 41 163 5 17
6A 12 54 174 9 13
6B 12 55 157 7 12
7A I 12 63 177 7 15
7B I 12 55 163 11 14
8 12 40 156 7 13
14 TINA 8 53 127 6 12
18 4 0 0 349 0
) 2 8 50 0 6
) 3 9 75 0 7
) 2 24 40 0 38
( ) 1 5 20 50 5
) 3 0 0 300 0
(mg)
3. 5 5
No.18
10
10 7 16
14
7
10
4, 1
N- -
Table 4
20%
5.
3
18 24 24 16
N- -
5

Table 5



Table 5. Other Chemical Compounds Included in Health Food Supplements

Thyroid _ N-Nitroso Vitamins _
No. Name hormone Fenfluramine fenfluramine (Bz,_Be ar_1d Caffeine
(T3 and T4*) Nicotinamide)
1A o o o o o
1B o o o o o
2A o o o o o
2B fe) fe) fe) fe) fe)
3A U] o ND ND o o
3B U] o ND ND o o
4 o ND ND ND ND
5 o ND ND o o
6A o o o
6B o o o
A I o ND ND o o
7B | o ND o o
8 o ND o o
9A SUPER SITING o ND ND o o
9B SUPER SITING o ND ND o o
10 CHROMA TONE ND ND ND ND ND
11 ND o ND ND ND
12 ND ND o o o
13 ND ND ND ND ND
14 TINA ND o o o o
15 ND ND ND ND ND
16 ND ND ND ND ND
17 ND ND ND ND ND
18 ND ND ND ND 0
* T3 : Triiodothyronine, T4 : Thyroxine o : detected ND : not detected
1.
N- - 1
1 14 7 12
2 14
2 30
3 13
2001
3
4
5 B

LC Application News No.32 1993
46 2 8 8
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Analysis of tert - Butylphenols in Biological Samples

Mihoko Yoshida* ,Kazuo Fujimori, Takeshi Nakano

*Environmental Safety Division, Hyogo Prefectural Institute of Public Health
and Environmental Sciences, 3-1-27,Yukihira-cho, Suma-ku, Kobe 654-0037,Japan

SUMMARY
The tert - Butylphenols are used widely as antioxidants for plastics.
We tried to examine extraction methods, cleanup methods, operational conditions of GC/MS, etc.,in order to
establish the analytical methods of these tert - Butylphenols in biological samples.
When we analyzed fish using the analytical methods acquired as a result, we could gain a reliable fixed quantity.

1

2,6- -t ppb
2,6- -t 4- - 24.6- -t
2,6- -t- 4- -
2,4.6- -t-
2001 :59cm
1.7kg
10
D
654-0037 3-1-27
2,6- -t- 2,6- -t-



246 -t g
1p g/mL IN-KOH 50mL 24
tert- 2000r.p.m
13 6
1B s Cambridge Isotope Laboratories g
50mL 10 10
2000r.p.m 5
50mL
ASE-200 g
33mL
60mL
P/N49458
CHEM
TUBE-HYDROMATRIX
KAIJO SONO CLEANER 200R 3 Table1l
HITACHI 05PR-22
Table 1 : Extraction conditions of ASE
Zymark TurboVap LV TurboVap (Accelerated Solvent Extraction )
Solvent acetonitrile
IMS-AM150 Oven Temperature 150
Agilent Ultra-2 25mx 0.2mm  System Pressure 2000 psi
0.33u m Oven heat-up Time 7 mlr?
Static Time 10 min
Flush Volume 60 % of extraction
cell volume
Static Cycles 3 times
Purge Time 90 sec
Supelco Total Extract Volume 30 50mL
SUPELCLEAN LC-Florisil(118J-051) Total Extract Time 40 45 min
Supelco SUPELCLEAN LC-NH2
(N0.57040) Supelco
SUPELCLEAN LC-Alumina-A (No0.57082-U)
01ug lug 0.1N-KOH
mL 1N-KOH 50mL ug

24

ug 0.1y g

2



500mL
100mL 10
100mL
TurboVap
mL
18 6 1ug/mL 0.1lmL 0.1pg
ML
Table 2 GC MS SIM

Table 2 : Operational conditions of GC-MS (SIM)

Gas chromatograph HP-5890
(Hewlett — Packard)
ass spectrometer JEOL JMS-AM150

Column Agilent Ultra-2
25mx 0.2mm 0.33u m
Temp. program 60 (2min) 20 /min
180 3 /min 240
Injection temp. 220
Interface temp. 250
Carrier gas Helium
(Flow Rate mL/min)
Injection mode Splitless
(purge on time 1.5 min
lon source temp. 250
lonization voltage 0V
lonization current 300u A

Monitor ion (m/z) 2,6-di-tBP (191, 206),

2, 6-di-tB-4MP (205, 220),
2,4,6-tri-tBP (247, 262),
2, 6-di-tB-4EP (219, 234),
Internal standard
HCB-13C6(290, 292)

Fig.1
4mL

5mL

70

2
60 2 2
2 4mL Al
s “[o 4mr
> 10 [2mfT] 0 0
< 2ml] 2mL | 0
8 21
[
o 20
10 4 4 4 4
10mL 10mL 10mL lOmlr
0 ‘ ‘ ‘
2,6-di-t- 2,6-di- 2,4,6-tri- 2,6-di-
BP tB-4MP tBP tB-4EP

Fig.1 Elution pattern with Florisil Column

Table 3
78 92

2,6-di-tB-4MP
2,6-di-tB-4EP

1)

Table 3 : Recovery of t-BP with clean-up column

recovery(%)
florisil amino alumina
propyl

2,6-di-t-BP 78 105 93

2,6-di-tB-4MP 84 - _

2,4,6-tri-tBP 92 107 102

2,6-di-tB-4EP 84 - -

0.1IN-KOH 1N-KOH
Fig.2 0.1N-KOH
24 2,6-di-tB-4MP 2,6-di-tB-4EP
60% 1N-KOH

80% 24 2,6-di-tB-4MP
2,6-di-tB-4EP
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Thle4.
lug 2,6-di-tB-4MP
2,6-di-tB-4MP 2,6-di-tB-4EP
2,6-di-tB-4MP
2,6-di-tB-4MP ASE
Fig.3 2,6-di-tB-4MP
Table 4 : Stability of extraction with ASE 2 4 6-tri-tBP 2 6-di-tB-4AEP
M g/mL
Blank Blank Addition of 2.4 6-tri-tBP
with with lugto
Hydromatrix Glassbeads Hydromatrix tert-
2,6-di-tBP 0.00 0.00 094
2,6-di-tB-4MP 0.07 011 130
2,4,6-tri-tBP 0.00 0.00 1.04
2,6-di-tB-4EP 0.00 0.00 1.03
0lug
4) Tableb
Table 5 : Recovery and detection limits
Acetonitrile Extraction ASE
Recovery CV Detection Recovery CV Detection
(%) (%) limits(i g /kg) (%) (%) limits(i g /kg)
2,6-di-tBP 71 74 16 106 139 24
2,6-di-tB-4MP 51 151 24 - - -
2,4,6-tri-tBP 50 134 21 112 14 20
2,6-di-tB-4EP 56 105 19 - - -




Fish (ASE, Internal standard 0.1p g)

2,6-di-tBP .'ll i
2,6-d|-tB-4l\r/IP | .'k o
) M, st
_tri- 2471572
L h 2,4,6-tri-tBP . i, oo G|
IIli " 2,6-di-tB-4EP  (z-01mz00
[ .

iE‘:[II-'H[.fP:
'l

e

I8 S w.ﬁiq.-a AL

_fH A

et W e

P (L e

ST LA S

[
B0

[
1000

I
12:00

Fish (Acetonitril extraction , Internal standard 0.1u g)

[1911=ETRTEE

[206]=11 49022

y A P

M AR RO wn_-ul\.uw-\,hmwumr L e i

I|| (247500
g N s B ]

Lea gk

17k

RV Ny PSP [P

IS IH]-*JH.I&E

_.I"..-' | SR | S

TIC =6 [ 2 504

; Jh.
¥ -’-II"' !

e S

B

]
1240

Fig.3 GC-MS (SIM) Chromatogram of sample

2,6-di-tB-4MP 2,6-di-tB-4EP

ppb

1

tert-
33 83-88(2001)

2

242-243(1999)
) ASE
4)

186-191(1987)

2002

12

12



The Relationship Between Fatty Acids And Dioxin In Human Breast Milk

Hiroaki Kitamoto!l. Misao Goto2 Takeshi Nakano!. Keiichi Tanno3

Chisato Matsumural: Yukie Majima4 Kunio Shimada2 Toshihiro Okuno®

Environomental Safety Division 2 Life Science Division 3 Department of Human Science
Kobe City College of Nursing 4University of Occupational and Environmental Health
5Kobe Gakuin University  6In former times Division of Environomental Health Hyogo

Prefectural Institute of Public Health

SUMMARY

For the purpose of reducing dioxins in human breast milk that hazardous chemicals can be transmitted from
mother to baby, dietary habits were studied. Concentration of fatty acids and dioxins (Co-PCBs, PCDDs and
PCDFs) in breast milk were measured, and the relationship between fatty acid as an indicator of food intake by
mother and dioxins indicating liposoluble characteristics were examined.

Fatty acids contained highly in breast milk were oleic acid and palmitic acid. For Co-PCBs, #118 and #180
showed the high concentration. For PCDDs DFs, OCDD and 1,2,3,7,8-HexCDF showed the high concentration.
The intake of fish and shellfishes showed a positive correlation with #118, #180, 2,3,7,8-TeCDF, 2,3,4,7,8-PeCDF,
1,2,3,4,7,8-HexCDF and 1,2,3,6,7,8-HexCDF.

The analysis of fatty acid in breast milk demonstrated the possibility of specifying exposure of chemicals through

breast milk.

654-0037 3-1-27
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Table 1-1 Average, standard deviation and coefficient of variation for fatty acid.

Fatty acid (n=17) Average | Standard Coefficient of
Common name Symbol @ (mg/g.fat) ~ deviation variation (%)

Myristic acid C14.0 847 * 518 61.1
Myristoleic acid Cl4:1 3.2 ¢ 1.4 43.3
Palmitic acid C16:0 196.1 = 32.3 16.5
Palmitoleic acid Cl6:1 36.3 + 164 45.1
Stearic acid c18:0 464 += 10.7 23.0
Oleic acid C18:1 n-9 3374 = 558 16.5
Linoleic acid C18:2n-6 127.8 £ 30.9 24.2
a -Linolenic acid C18:3 n-3 16.7 + 4.8 28.8
Eicosenoic acid C20:1 n-9 6.1 =+ 5.7 94.6
Eicosatetraenoic acid C20:4 n-3 26 = 1.4 54.6
Arachidonic acid C20:4 n-6 45 = 1.3 28.2
Eicosapentaenoic acid (EPA) C20:5 n-3 27 + 2.2 79.6
Docosapentaenoic acid €225 2.6 1.0 38.5
Docosahexaenoic acid (DHA) C22:6 n-3 16.2 = 6.0 36.9
Total n-3 382 = 244 24.7

Total n-6 132.3 = 31.3 23.6

n-6/n-3 36 * 1.1 29.9

Total Fatty acid 883.2 = 1176 13.3

3 C(Carbon) : (Double bond) n- (Double bond point from methyl terminal)

Table 1-2 Average, standard deviation and coefficient of variation for Co-PCBs.
Co-PCBs n=17 Average _ Standard Coefficient of
Systematic name IUPAC No. (pg/g.fat) = deviation  variation (%)
3,3,4,4'-TeCB #81 56 =% 2.5 44.9
3,4,4'5-TeCB #17 239.6 £ 1729 72.2
2,3,3',4,4'-PeCB #123 397.1+ 229.3 57.7
2,3,4,4'5-PeCB #118 4430.6 =+ 4257.3 96.1
2,3.,4,4' 5-PeCB #114 487.4 =+ 417.9 85.7
2',3,4,4'5-PeCB #105 965.8 £+ 660.3 68.4
3,3,4,4'5-PeCB #126 584+ 424 72.5
2,3,3',4,4' ,5-HexCB #167 630.4 =+ 521.1 82.7
2,3,3'4,4'5'-HexCB #156 2008.2 £ 1717.3 85.5
2,3,4,4'5,5'-HexCB #157 453.6 + 396.3 87.4
3,3,4,4'5,5-HexCB #169 38.1+ 273 71.6
2,2',3,3',4,4' 5-HepCB #180 3450.7 £ 3712.2 107.6
2,2',3,4,4'5,5'-HepCB #170 2396.6 £ 2047.9 85.4
2,3,3'4,4'5,5'-HepCB #189 172.4 + 149.9 86.9

Total Co-PCBs 15700 + 11600 73.8




Table 1-3 Average, standard deviation and coefficient of variation
for PCDDs DFs.

PCDDs DFs Average _ Standard  Coefficient of
n=17 (pg/g.fat) ~ deviation variation (%)
2,3,7,8-TeCDD 0.60 = 0.87 145.6
1,2,3,7,8-PeCDD 1.92 =+ 3.84 200.0
1,2,3,4,7,8-HexCDD 2.69 =+ 5.74 213.3
1,2,3,6,7,8-HexCDD 2247 + 31.10 138.4
1,2,3,7,8,9-HexCDD 443 + 6.82 154.0
1,2,3,4,6,7,8-HepCDD 10.16 + 15.53 152.9
OCDD 67.23 + 114.25 169.9
2,3,7,8-TeCDF 0.90 =+ 1.07 119.3
1,2,3,7,8-PeCDF 0.81 = 1.11 137.0
2,3,4,7,8-PeCDF 7.04 9.29 132.0
1,2,3,4,7,8-HexCDF 481 =+ 7.87 163.8
1,2,3,6,7,8-HexCDF 265 + 431 162.9
1,2,3,7,8,9-HexCDF 3.99 + 8.11 203.5
2,3,4,6,7,8-HexCDF 1.22 =+ 1.55 127.0
1,2,3,4,6,7,8-HepCDF 4.37 =+ 5.36 122.5
1,2,3,4,7,8,9-HepCDF 0.71 = 1.23 173.9
OCDF 11.14 + 20.08 180.2
Total PCDDs DFs 147.12 = 197.96 134.6

Table 1-4  Average, standard deviation and coefficient of variation
for frequency of food intake.

Food intake Average Standard Coefficient of
n=17 (Score) — deviation variation (%)
Meat 20 = 0.8 39.5
Fish and shellfishes 22 £ 07 334
Eggs 15 + 0.8 54.4
Milk 26 = 1.1 43.3
Potatoes 26 = 0.9 33.6
Qil 21 = 0.8 40.2
Vegetable 39 =+ 03 8.6
Fruit 22 = 1.0 43.7
Carbonated drink 1.2 + 07 61.8
Juice 1.2 + 07 61.8
Cake and candy 21 £ 0.9 40.5
Snack 1.1 £ 0.6 54.0
Instant foods 09 £ 0.2 25.8




Table 2 Significant correlation between Co-PCBs isomer and PCDDs DFs isomer

and each fatty acid.

Item 1 Item 2 Samples Corr_el_atlon value @
coefficient
C18:3n-3 #118 17 0.550 0.022
C18:3n-3 #180 17 0.579 0.015
C14.0 OoCDD 17 0.577 0.015
C14:.0 1,2,3,6,7,8-HexCDF 17 0.624 0.007
C14:.0 1,2,3,7,8,9-HexCDF 17 0.646 0.005
C16:0 1,2,3,7,8,9-HexCDF 17 0.538 0.026
C18:3n-3 2,3,7,8-TeCDF 17 0.505 0.039
C18:3n-3 2,3,4,7,8-PeCDF 17 0.501 0.041
C18:3n-3 1,2,3,4,7,8-HexCDF 17 0.542 0.024
C18:3n-3 1,2,3,6,7,8-HexCDF 17 0.493 0.044
C20:1 2,3,7,8-TeCDD 17 0.646 0.005
C20:4 n-6 1,2,3,6,7,8-HexCDF 17 0.593 0.012
3 Two-sided probability
Co-PCBs 14:0 0OsCDD
#118(4430.6pg/g.fat) #180(3450.7pglg.fat) 1,2,3,6,7,8-HexCDF  1,2,3,7,8,9-HexCDF
#81(5.6pg/g.fat)
PCDDs DFs
0sCDD(67.2pg/g.fat) (C20:1)  2,3,7,8-TeCDD
2,3,7,8-T4CDD(0.6pg/g.fat) (C16:0)  1,2,3,7,8,9-HexCDF
(C20:4 n-6) 1,2,3,6,7,8-HexCDF
(3.9) (0.9)
17
EPA DHA
Co-PCBs
#118 #180 PCDFs 2,3,7,8-TeCDF
2,3,4,7,8-PeCDF 1,2,3,4,7,8-HexCDF
1,2,3,6,7,8-HexCDF ,
Table 2 PCDFs PCB
(C18:3n-3) Co-PCBs #118 ,
#180 PCDFs 2,3,7,8-TeCDF 2,3,4,7,8-PeCDF
1,2,3,4,7,8-HexCDF 1,2,3,6,7,8-HexCDF
(Fig.1) 3
12) Table 3
EPA( C20:5 (C20:1)
n-3) DHA( C22:6 n-3) (C20:4 n-3)

n-3
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Fig. 1 Relationship between C18:3 n-3 and dioxin.

(n=17, r=0.49, p<0.05)




EPA DHA

6)

EPA DHA

EPA DHA 4

n-3

13)
Co-PCB

17

Co-PCBs
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#118 #180 PCDDs DFs 1,2,3,6,7,8
-HexCDD 2,3,4,6,7,8-HexCDF 2,3,7,8-TeCDD
Table 4 Table 5

Co-PCBs #118(4430pg/g.fat) #180
(3450pg/g.fat) 2

PCDDs DFs 1,2,3,6,7,8-HsCDD

(22.5pg/g.fat) 2,3,4,6,7,8-HexCDF

(1.2pg/g.fat) 2,3,7,8-TeCDD(0.6pg/g.fat)

Table 3 Significant correlation between fatty acid and frequency of food intake.

Food intake Fatty acid Samples Corr_el_atlon value @
coefficient

Fish and shellfishes C20:1 17 0.499 0.042

Fish and shellfishes C20:4 n-3 17 0.570 0.017

3 Two-sided probability

Table 4 Significant correlation between frequency of food intake and Co-PCBs.

Food intake Co-PCBs Samples CCOZE;?!%E” 2 value
Fish and shellfishes #118 17 0.705 0.002
Fish and shellfishes #180 17 0.538 0.026
Fish and shellfishse Total Co-PCBs 17 0.544 0.024

3 Two-sided probability

Table 5 Significant correlation between frequency of food intake and PCDDs DFs.

Food intake PCDDs DFs Samples ;Z;;?Jg:in value @
Fish and shellfishes  2,3,7,8-TeCDD 17 0.696 0.002
Fish and shellfishse 1,2,3,6,7,8-HexCDD 17 0.549 0.023
Fish and shellfishse 2,3,4,6,7,8-HexCDF 17 0.710 0.001

3 Two-sided probability
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#118 #180
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1,2,3,4,7,8-HexCDF 1,2,3,6,7,8-HexCDF

2001 12

1)
p 92 104 1997
2) Dewailly, E. Ayotte, P. Laliberte, C. Weber,
JP.Gingras, S. and Nantel,AJ.  Polychlorinated
biphenyl(PCB) and dichlorodiphenyl dichloro-
ethylene(DDE) Concentrations in the breast
milk of women in Quebec. Am. J. Public Health,
86, 1241-1246 (1996)
3) Fitzgerald,EF. Hwang, SA. Bush, B. Cook, K.

and Worswick, P. Fish consumption and breast
milk PCB concentrations among mohawk women
at Akwesasne. Am. J. Epidemiol., 148, 164-172
(1998)

4) Kostyniak, PJ. Stinson, C. Greizerstein, HB.
Vena, J. Buck, G. and Mendola, P.  Relation of
Lake Ontario fish consumption, lifetime lactation ,
and parity to breast milk polychlorobiphenyl and
pesticide concentrations. Environ. Res. Section.,
A80, S166-S174 (1999)

5) Helland, IB. Saarem, K. Saugstad, OD. Drevon,
DA. Fatty acid composition in maternal milk and
plasma during supplementation with cod liver oil.
Eu. J. Clin. Nutr., 52, 839-845(1998)

6)
25 21-31(1994)
7)
2
211(1999)
8)
1
30 494 502 1983
9) :

16
25 15-20(1994)
10) Matsumura, C. Fujimori, K. Nakano, T.

Pretreatment of Dioxin anaysis in environmental
samples. Org. Comp., 49S, 1-4(2000)

11) n-3 DHA EPA
p.8 10 p5l1 74
1998
12) 2002 p.308 341
2002
13)
PCB 9

9 440(2000)

2002 12 5



GC/MS

Studies on Multi-Component Simultaneous Analysis

of Phenol and Chlorinated Phenols in Water by GC/MS

Tatsuhiko Kawamoto, Nobuko Makihata,and Takatoshi Tanimoto

Water Environment Division, Hyogo Prefectural Institute of Public Health
and Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

SUMMARY
Phenol is broadly used as materials, such as a synthetic resin and a surface-active agent. For this reason,
outflow accident of phenol may pollute the source for drinking water. Moreover, phenol produces chlorinated
phenols which possess the offensive taste and odor, or which is possibly carcinogenic to human by the reaction
with chlorine used in water treatment.
The multi-component simultaneous analysis of phenol and chlorinated phenols in water by GC/MS was
established for safety reservation of tap water and monitoring at leakage of phenol.

, , , 2-
4- 2,4-
, 2,6- ,
2,4,6-
, by g/L z
L 1,000u g/L , 2- s 2,4-
s , 2,6-
1000 z
1984
* 652-0032 2-1-29 . 2.4.6-
10p g/L . , 1993

’ ’ 21416_



12_
2,4,6-
2 300u g/L
3
5u g/L
GC/MS
1
2-,3-,4-

200u g/L ,

7 214_

0.1 10up g/L, 0.3 40p g/L

2,5-, 2,6-, 3,4-, 3,5-
2,4,5-, 2,4,6-

0-,m-,p-

99

1,000mg/L

7 2’3_’ 2’4_’
? 2’3’6_’
7 213’416_

Table1l Target compounds used in this study

Compounds Molecular Formula  Molecular Weight ~ CAS-No
Phenol C6H60 941 108-95-2
o-cresol C7H80 108.1 95-48-7
m-cresol C7H80 108.1 108-39-4
p-cresol C7H80 108.1 106-44-5
2-chlorophenol C6H5CIO 1285 95-57-8
3-chlorophenol C6H5CIO 1285 108-43-0
4-chlorophenol C6H5CIO 1285 106-48-9
2,3-dichlorophenl C6H4CI20 163.0 576-24-9
24-dichlorophenol C6H4CI20 163.0 120-83-2
2,5-dichlorophenol C6H4CI20 163.0 583-78-8
2,6-dichlorophenol C6H4CI20 163.0 87-65-0
34-dichlorophenol C6H4CI20 163.0 95-77-2
3,5-dichlorophenol C6H4CI20 163.0 591-35-5
2,3,6-trichlorophenol C6H3CI30 1974 933-75-5
2,4,5-trichlorophenol C6H3CI30 1974 95-95-4
2,4,6-trichlorophenol C6H3CI30 1974 88-06-2
§i3'4'6'tetracmomphe” C6H2CI40 2319 58-90-2

C6HCI50 266.3 87-86-5

Pentachlorophenol

, 1000mg/L
10mg/L
- 18
£ 9 CAS_NO
Table 1
2 MilliQ SP.TOC
3
1L 10mg
4
5)
6) 1+1
7
500 ,5
8 s -
2000
9 ’ pH ’
SS
4
Turbo Vap
500 Zymark . GC
Hewlett Packard HP HP5890 ,
MS HP5971A
Table2 GC/MS Operation Conditions
GC
Splitless Injection, Injection Volume: 2 |
Injection Temp.: 200
Oven Temp.. 50 (3min)-10 /min—- 220
Carrier Gas: Helium, 8psi
Column: DB- 1 (Film thickness; 0.1y m, L;30m, ID, 0.25mm)
Column: DB- 5 (Film thickness; 0.1y m, L;30m, ID, 0.25mm)
Column: DB-17 (Film thickness; 0.154 m, L;30m, I.D.; 0.25mm)
MS
Mode: El

lon Source Temp.: 180
Transferline Temp.: 280
lonization Volt: 70eV
Mass Range: 50-450(m/z)




GC/MS

GC/MS Table 2 , 18
100 , DB-1, J&w ,
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-GC/MS
4
° ; Fig.1
Emplof S00m L.}
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1
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, 3
GC/MS
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GC/MS
6
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, 2.5mg/L
3
Table 3
m- p- ,
, DB-1 . DB-5
DB-17
’ m_, p_
DB-1 SIM
Fig.2 . ,
DB-1 2.17sec, DB-5 3.05sec, DB-17
6.91sec , DB-1 ,

, GC/MS



Table 3 Variation of retention time of phenolic compounds on three type columns

No Compounds Mass(m/z) DB- DB- DB-17
1 Phenol 94 5.65 572 7.84
2  2-chlorophenol 128, 130, 100 5.68 5.82 7.75
3 o-cresol 108, 107, 79 7.02 712 9.18
4 m- or p-cresol 107, 108 742 755 952
5  24-dichlorophenol 162, 164, 63 8.90 9.10 11.24
6  25-dichlorophenol 162, 164, 63 8.96 9.16 11.18
7 2,3-dichlorophenl 162, 164, 126 9.03 9.27 1146
8  2,6-dichlorophenol 162, 164, 63 942 9.68 11.96
9  4-chlorophenol 128, 65, 130 951 9.68 12.03
10  3-chlorophenol 128, 65, 130 9.54 9.68 11.83
11 246-trichlorophenol 198, 196, 97 11.75 12.02 14.07
12 2,45-trichlorophenol 196, 198, 97 11.85 12.08 14.40
13 2,3,6-trichlorophenol 198, 196, 97 12.16 12.44 14.82
14 3,5-dichlorophenol 162, 164, 99 12.46 12.63 14.59
15 3/4-dichlorophenol 162, 164, 99 12.71 12.94 15.42
16  2,3/4,6-tetrachlorophenol 230, 232, 234 14.41 14.69 17.11
17  Pentachlorophenol 264, 266, 268 16.78 17.06 19.72
DB-1: 100%Dimethylpolysiloxane, Film thickness; 0.1i m , L;30m, I.D.; 0.25mm
DB-5: (5%-Phenyl)-methylpolysiloxane, Film thickness; 0.1i m , L;30m, I.D.; 0.25mm
DB-17: (50%-Phenyl)-methylpolysiloxane, Film thickness; 0.151 m , L;30m, I.D.; 0.25mm
RBundance T TIC: STZBST.D
! 380000 4 : I
| 300000 4 |
| 250000 1 7 [
200000 i _ﬁ 8 |
2 it e
Jsuuno: !' | ’Im
10000 | N B,
S0000 4 1] l [j,ﬂii- ”:_:5
] L _J Ii | II I |I|Jl'x~ }'E e
L\ : o ! P, S [ : 2 '\.I. S ., USSR | —_ A
T'3me——> & .00 B.00 10 .00 12.00 14.1’}_0 16 . 00D
Fig.2 Typical selected ton monitoring (SIM) chromatogram of 18 phenolic compounds at the individual level of 2. 5mg.~L
The name of each compound of peaks 15 listed in Tabled
, Table 4 0.993
20 , 1.000
18
, 1-3
, DB-1 , 500ml
0.001p g/L 0.1u g/L
4.
1-2 Signal/Noise(S/N) 10
Table 4

Table 4



-3 0.01 , 0.01p g/L
0.17u g/L , . 9 . ,
,» 2,4- ,
, ’
, T™MS -GC/NS
GC/MS , 2-1
T™S pH2
& . 2,4- ,
0.003u g/L T™S GC/MS 4 , KD
0.01u g/L ®
0.05u g/L
Table 4 Various parameters of phenolic compounds
Compounds RE. CC. DR. QL.
W 7)) W 7))
(1) phenal y=641x-4037 0.999 5-100 001
(2) 2-chlorophenol y=661x-3646 0.999 5-100 0.01
(3) o-cresol y=1004x-5262 0.999 5-100 0.01
(4) m-cresol + p-cresol y=2142x-9854 0.997 1-100 001
('5) 2,4-dichlorophenol y=541x-3319 0.998 5-100 001
( 6) 2,5-dichlorophenol y=59.6x"%¢ 0.996 5-100 001
(7) 2,3-dichlorophenol y=886x-5307 0.999 5-100 0.01
( 8) 2,6-dichlorophenol y=853x-6486 0.995 5-100 0.08
(9) 4-chlorophenol y=602x-1205 0.996 1-50 0.02
( 10) 3-chlorophenol y=757x-3417 0.994 1-100 0.02
(11) 2,4,6-trichlorophenol y=375x-4569 0.994 10-100 0.02
( 12) 2,4,5-trichlorophenol y=39.1x-48%8 0.999 10-100 0.03
( 13) 2,3,6-trichlorophenol y=830x-4678 0.999 10-100 0.02
( 14) 3,5-dichlorophenol y=294x-286 1.000 10-100 0.03
( 15) 3,4-dichlorophenol y=243x+20% 0.996 10-100 0.03
( 16) 2,3,4,6-tetrachlorophenol y=69x*2404 0.997 10-100 0.04
( 17) pentachlorophenol y=9.80x1434 0.993 10-100 0.17
R.E.. Regression Equation, C.C: Correlation Coefficient, D.R.: Determination Range, Q.L.. Quantitation Limits
Table 5 Recoveries of phenolic compounds spiked to three types of water at two concentration levels
Sample Distilled water Tap water Raw water
Compounds 5u g/L(RCV)  05u g/L(RCV) 5u g/L(RCV)  05u g/L(R.CV) 5u g/L(RCV) 05p ¢/L(RCV)
Phenol 977, 32 884, 53 877, 61 864, 55 882, 41 837, 36
2-chlorophenol 100.1, 1.5 933, 44 941, 62 875, 75 937, 22 869, 10
o-cresol 783, 23 719, 23 76.0, 22 745, 70 704, 90 657, 50
m-cresol + p-cresol 726, 30 69.2, 23 753, 6.7 761, 6.7 675,105 614, 40
2,4~dichlorophenol 959, 7.3 788, 50 977, 46 879, 63 954, 82 1059, 3.8
2,5-dichlorophenol 106.5, 4.5 874, 50 1004, 5.9 103.1, 74 725, 79 1035, 6.8
2,3-dichlorophenl 978, 24 882, 19 942, 31 1015, 9.2 868, 38 9.1, 82
2,6-dichlorophenol 948, 22 849, 22 975, 49 104.8, 7.6 917,100 895, 70
4-chlorophenol 100.7, 6.1 729, 67 851, 16 799, 71 815, 49 740, 44
3-chlorophenol 720, 33 761, 78 808, 82 739,129 759, 29 745, 40
2,4,6-trichlorophenol 1026, 5.0 916, 11 1094, 2.9 105.8, 2.3 840, 55 1119, 87
2,4,5-trichlorophenol 1004, 3.1 972, 34 1021, 11 984, 6.7 86.1, 53 100.2, 4.8
2,3,6-trichlorophenol 991, 23 987, 24 999, 19 1035, 5.8 840, 59 103.2, 85
3,5-dichlorophenol 1029, 5.9 981, 33 103.1, 24 104.9, 6.9 849, 40 104.8, 2.0
3,4-dichlorophenol 1039, 6.3 66.7, 38 900, 50 79.0, 110 844, 39 974, 97
2,34,6-tetrachlorophenol 105.8, 1.9 1128, 1.3 1152, 1.7 104.3, 3.8 906, 96 1059, 4.3
Pentachlorophenol 100.1, 4.8 1044, 74 1109, 4.7 1096, 1.2 104.0, 3.9 1075, 3.2

R.: recovery(%),

CV.: coefficient of variation(%), n=3

D.W.: pH7.0, SS<Img/L, T.W.:pH6.9, SS<1mg/L, R.W. pH7.1, SS1.3mg/L
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Regional Distribution of Space Radiation Dose Rates in Hyogo Prefecture
Kimio Isomura

Atomospheric Environment Division, Hyogo Prefectural Institute of Public Health
and Environmental Sciences, 2-1-29, Arata-cho, hyogo-ku, Kobe 652-0032, Japan

SUMMARY
In order to understand the regional distributions of natural y ray radiation in Hyogo Prefecture, space radiation
dose rate were measured by the spectrum stripping method using scintillation spectrometry. The results of this in-
vestigation varied with the geological features in Hyogo Prefecture and were as follows: The mean spatial dose rate
was 68.7nGy/hr. The lowest level was 24.5nGy/hr at serpentinite area in Ooya and Sekinomiya town. The highest
level was 177.6nGy/hr at granite area in Mt.Rokko.
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Table 1 The Mean, Max., and Min. values of the space radiation dose rates in this report and previous
reports in Japan.
Authors Area Mean(nGy/hr) Max.(nGy/"hr) Min.(nGy/hr)
This report” Hyogo Pref. 68.7 177.6 24.5
Japan 79.7 147.0 27.0
Furukawa et.al.” Southwestern Japan 86.4
Northeastern Japan 70.2
Chikazawa et.al.* Kouchi Pref. 60.7 187 13.8
Tonouchi et.al.** Niigata pref. 59.4 137.0 23.0
Ichimura et.al.** Ibaragi Pref. 36.6 70.6 15.6
Shimozono et.al.*”* Kagoshima Pref. 43.2 774 16.5
Obe et.al." Mie Pref. 69 102 55

*not containing of cosmic rays
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OoDS PSA INTERNATIONAL
SORBENT TECHNOLOGY ISOLUTE
OoDs 10
mL 10 mL PSA n-
- (1:1) 6 mL
n_
GC-MS
Table 1 25.0
mg n- 100 mL
1mL 250 ny
1 4.0 mL
12 14 100 mL 1mL
13 10 ngy
18 GCIMS
15 15
10 10 2 mol/L (pH 7)
211¢g 1219
2. 800 mL 200 g
Table 1 35 pH 7.0
64 107 15 1L
19 10
250 4.
0.01 ppm Hewlett Packard HP5890
HP5972
J&W DB-5ms (30 mx 0.25 mm i.d.,
3. 0.10 um)
SCAN
Dr.Ehrenstorfer Riedel-de Haé n 80 (3min)-30 /Min-170 (4 min)
-10 /min-270 (15 min)
250
1 2 280
* :  652-0032 2-1-29 70 eV

30 psi (1 min)-80
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Table 1. List of Investigated Pesticides

Organochlorine pesticides (35)

aldrin, a-BHC, b-BHC, gBHC, d-BHC, captafol, captan, captafol(captan) D, cis-chlordane, trans-chlordane,
chlorobenzilate, chlorothalonil, p,p-DDD, p,p-DDE, p,p-DDT, o,p-DDT, dicofol, dicofol D, dieldrin,
a-endosulfan, b-endosulfan, endosulfan sulfate, endrin, folpet, folpet D, fthalide, heptachlor, heptachlorepoxide,
hexachlorobenzene, methoxychlor, mirex, cis-nonachlor, trans-nonachlor, oxychlordane, quintozene

Organophosphorus pesticides (64)

acephate, azinphos-methyl, butamifos, cadusafos, carbophenothion, chlorfenvinphos, chlorpyrifos,
chlorpyrifos-methyl, cyanofenphos, cyanophos, demeton-S-methyl, demeton-S-methyl sulfone, diazinon,
diazinon oxon, dichlorvos, naled, dimethoate, dimethylvinphos, edifenphos, EPN, EPN oxon, ethion,
ethoprophos, etrimfos, fenitrothion, fenitrothion oxon, fensulfothion, fenthion, fonofos, fosthiazate, iprobenfos,
isofenphos, isofenphos oxon, isoxathion, isoxathion oxon, malathion, malathion oxon, methacrifos,
methamidophos, methidathion, monocrotophos, omethoate, parathion, parathion oxon, parathion-methyl,
parathion-methyl oxon, phenthoate, phorate, phosalone, phosmet, phosphamidon, phoxim, pirimiphos-methyl,
profenofos, prothiofos, prothiofos oxon, pyraclofos, quinalphos, terbufos, tetrachlorvinphos, thiometon,
tolclofos-methyl, triazophos, vamidothion

Organonitrogen pesticides (107)

acetamiprid, acibenzolar-S-methyl, alachlor, atrazine, azoxystrobin, bifenox, bitertanol, bromacil, buprofezin,
butachlor, butylate, cafenstrole, carpropamid chlomethoxyfen, chlorfenapyr chlornitrofen, chlorpropham,
clofentezine, cyanazine, cycloxydim, cyhalofop-butyl, cyproconazole, cyprodinil, desmedipham, dichlofluanid,
dichlofluanid D, diethofencarb, difenoconazole, diflufenican, dimethenamid, dimethomorph, diphenamid,
diphenylamine, EPTC, esprocarb, ethoxyquin, ethyclozate, etobenzanide, etoxazole, fenarimol,
fenoxaprop-ethyl, fludioxonil, flusilazole, flutolanil, furametpyr, hexaconazole, imazalil, imibenconazole,
imibenconazole M1, imibenconazole M2, iprodione, iprodione M, kresoxim-methyl, lenacil, mefenacet,
mepanipyrim, mepanipyrim M, mepronil, methabenzthiazuron, metolachlor, metribuzin, myclobutanil,
nitrofen, paclobutrazol, penconazole, pencycuron, pendimethalin, pentoxazone, pirimicarb, pretilachlor,
prochloraz, procymidone, propamocarb, propanil, propiconazole, propyzamide, pymetrozine, pyrazoxyfen,
pyributicarb, pyridaben, pyrifenox, pyrimidifen, pyriminobac-methyl, pyriproxyfen, quizalofop-ethyl, simazine,
swep, tebuconazole, tebufenozide, tebufenpyrad, terbacil, tetraconazole, thenylchlor, thiabendazol, thifluzamide,
thiobencarb, tolylfluanid, tolylfluanid D, triadimefon, triadimenol, trichlamide, tricyclazole, triflumizole,
triflumizole M, trifluralin, uniconazol P, vinclozolin

N-methyl carbamate pesticides (15)

aldicarb, bendiocarb, carbaryl, carbofuran, ethiofencarb, fenobucarb, isoprocarb, methiocarb, methomyl,
metolcarb, oxamyl, propoxur, terbucarb, XMC, xylylcarb

Pyrethroid pesticides (19)
acrinathrin, allethrin, bifenthrin, bioresmethrin, cyfluthrin, cyhalothrin, cypermethrin, deltamethrin,
tralomethrin, ethofenprox, fenpropathrin, fenvalerate, flucythrinate, fluvalinate, halfenprox, permethrin,
pyrethrins, silafluofen, tefluthrin

Others (10)

benfuresate, bromopropylate, cinmethylin, dimethipin, diphenyl, isoprothiolane, methoprene, o-phenylphenol,
phenothiol, propargite

D and M indicate degradation products and metabolites of each pesticide, respectively.



4mUmin 1 ()

1.5 0.9 mL/min 20.0g 60 mL OoDS
4 uL (19 2 mol/L
1 min (PH7)10 L 109 3
SIM
45 mL
50 (2min)-30 /min-170 (4 min) (5 ny/mL)0.15 mL
-10 /min-270 (15 min) (@
()
()
S. 20.0g 20 mL
60 mL 3
(2500 rpm, 10 min) ODS
13 (19) 2 mol/L
(pH 7)10 mL 109 69
() 3
2509 60 L 45 mL
3 5A G
ODS (1g) 2mollL ny/mL)0.15 mL
(pH7)10 L 69 3 05mL
n_ -
36 mL (1:1) 3.0mL (3000 rpm,
(5 nymL)0.15 5 min) 20mL
mL PSA (500 mg) n-
0.5mL - (1) 3mL 3
n- - 11 n- -
3.0mL (3000 rpm, 5 min) (4:1) 2.0mL
20mL
PSA (200 mg) n- -

1:1) 2mL 3
n- - (4:2)
2.0 mL
Table 2.  Pesticide Residues Detected in Foods
Residue Positive

Sample Pesticide

(ppm) samples
Tomato products
Tomato sauce Ethoxyquin 0.02 1*
0-Phenylphenol 0.01 1*
Pasta
Spaghetti Pirimiphos-methyl 0.03-0.07 3
Penne Pirimiphos-methyl 0.01 3
Beer
Beer o-Phenylphenol 0.02-0.03 3
Fried potato
Fried potato Chlorpropham 0.02-1.62 12

* Two kinds of pesticide were detected in one sample.



Table 2 81
1 0.02
ppm o- 0.01 ppm
3
0.03 0.07 ppm 3
0.01 ppm 3 o-
0.02 0.03 ppm 12
0.02 1.62 ppm
Table 3
27.2%
20,250 0.11%
Table 3.  Percentage of Positive Samples
Sample Origin Positive  No. of Ratio
samples samples (%)
Tomato products Imported 1 6 16.7
Domestic 0 7 0
Pasta Imported 6 15 40.0
Domestic 0 3 0
Beer Imported 3 3 100.0
Domestic 0 12 0
Fried potato Imported 12 12 100.0
Domestic 0 3 0
Milk Domestic 0 10 0
Yogurt Domestic 0 10 0
Total 22 81 27.2
3.0 ppm
4
1.0 ppm
5)
50 ppm

1)

2)

3)

4)

5)

6)

2000 6
ADI
0.004 %
0.007 %
0.03% 0-
0.19%
0.99 %
12 14
81 GC-MS
, 0-
ADI
0.004 0.99 %
GC/MS 37

351-362 (1996)

Akiyama, Y., Yoshioka, N., Tsuji, M.: Studies
on Pesticide Degradation Products in
Pesticide Residue Analysis, J. Food Hyg. Soc.
Japan, 39, 303-309 (1998)

Akiyama, Y., Yoshioka, N., Tsuji, M.: Pesticide
Residues in Agricultural Products Monitored
in Hyogo Prefecture, Japan, FYs 1995-1999, J.
AOAC Int., 85, 692-703 (2002)
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04

g 1000mL pH 12.5
H2S 10
3 10g 200mL
1) 125mL
H2S 1.0g 250mL
H.S p- p-
36 24 0.29 10N
2 100mL
FeCls () 0559 1
100mL
H.S
375mg 50mL
1mg/kg S 1000mg/L 5.0mL
0.1N 10.0mL imL
10
0.1N
3)
H.S
2
HITACHI U-1100 Spectrophotometer
H:S 45) 3
EDTA 3 10.0mL p-
1.0mL
FeCls 0.5mL
H2S 25.0mL
250mL
4g 500
mL 50mL 4
H2S 0
002 005 01 02 05 1.0mg/L
652-0032 2-1-29
1mL FeCls 0.5mL
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3 H2S Fe2+
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Sz (mg/L) Fe2+ (mg/L)
0 0.1 1.0 10
0.0 1.0 1.0 1.0 1.3
0.1 1.00 0.990 0.990 0.990
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H.S
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H2S H2S
NaxS H2S
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b) RH
2001.5 2002.7 2002.7 2001.8 2001.8
pH 7.99 8.62 8.14 7.26 7.15
(g/kg)? 34.3 0.773 0.244 4.79 6.98
Na+ 11000 158 215 755 1410
(mg/kg) K+ 430 6.71 0.27 6.44 9.7
Mg2+ 1250 6.36 2.48 1.49 72.3
Ca2* 417 115 235 1060 1120
Mn2+ 0.006 0.026 0.15 0.179 0.98
Fe2r 0.05 0.54 0.21 0.55 1.27
Cl 18400 26.4 6.2 2700 3810
(mg/kg) 5042 2510 17.7 2.97 127 411
HCO3 227 465 157 93.4 725
CO2 2.15 105 6.76 10.4 0.9
(mg/kg)
H2Si03 67.3 24.2 25.7 24.2
(mg/kg) HBO?2 21.3 7.66 0.65 0.57 12.9
a)
b)
5 H2S
PCC FFP
2002.5 2002.6 2002.7 2002.7 2002.5 2002.5 2002.5 2002.5
C )
pH 8.87 8.16 7.41 591 6.22 6.03 5.61 5.98
(9/kg)? 0.362 0.694 0.338 19.7 6.26 5.39 1.45 2.35
Na* 84.4 167 59.5 5130 1590 1480 372 442
(mg/kg) K+ 2.79 1.09 0.68 198 63.8 62.6 22.8 26.3
Mgz2+ 0.24 0.3 0.32 112 92.8 32.8 7.37 28.2
Caz+ 1.74 45.7 3.93 1790 325 188 71.9 225
Mnz+ 0.024 0.006 0.041 1.46 0.71 0.61 0.72 1.2
Fe2+ 0.06 0.04 0.86 456 3.94 5.35 6.39 238
Cl 348 189 6.8 11700 2150 2010 463 479
(mg/kg) 5042 5.39 152 5.43 <0.05 1.59 1.85 3.08 0.47
HCO3 146 101 204 464 1660 1340 370 947
HS 0.421 0.13 0.027 <0.003 <0.003 0.036 <0.003 <0.003
CO2 0.33 1.17 13.3 957 1680 2090 1520 1660
(mg/kg) H2S 0.006 0.008 0.012 <0003  <0.003 0.381 <0.003 0.029
H2SiO3 63 28.7 54.2 33.8 191 124 96.9 142
(mg/kg) HBO2 9.3 4.58 0.65 164 159 141 25.3 21.2
a)
3 H2S 94 89 90
NaCl
1
4
4
99 102
96 97 92
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