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1. Survey on the Air Polution in Forest Zone of Kii Peninsular.

Isao Hanawa and Toshio Konishi, «tesereesrserernsernrtanccnncianiiiicnies

2. Identification of Standard Plate Count Bacteria in Distribution and Raw Water

Supplies.

Kazuhiro Kusuyama, Hiroshi Ohtani and Norihiko Itoh. ctseeeeeees :

3. Survey of Acid Rain.
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4. Studies on Sodium Linear Alkylbenzene Sulfonate (LLAS) in River Waters.
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30 ~ 39 30 9 10 8 31 0 0 0 21 | 700 3| 10.0
50~ 59 24 13 6 4 0 1 0 0 11777458 1] 43
e 114 54 22 16 7 9 5 1 60 | 52.6 22 | 19.3
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Comparison between the EIA* and ELISA* Methods
in Mass Screening for Cretinism of Infants

Machiyo Sumita, Tetsuya Hatanaka,
Mitsuyoshi Arimoto, Shozo Uchida
and Kunihiko Miyamoto

Since 1985, we have been carried on a mass screening of infant cretinism by the enzymei-
mmunosorvent assay (EIA) in Wakayama prefecture.”?® But it has been indicated that
this assay makes often false positive values by a presence of interfering substance. Rece
ntly, it has been developed a new technique, enzymed immunosorvent assay (ELISA),
usgd a I;lOl’lOCI‘OIlaI antibody having a high specific activity on thyroid stimulating hormo
n (TSH).?

In order to decide the ELISA as an ordinary test in our labolatory, the blood samples
have examined by two different methods (EIA and ELISA) simultaneously during three
months and furthermore examined only by the ELISA during eight months. The follow-
ing results were obtained. . _

1. On 2970 test samples, an average, max. and min. were 6.2, 14.9 and <1.0 £U,/mf by the
FIA and 1.4, 11.5 and <{1.0 gU/m¢ by the ELISA respectively.

2. Control samples having a fixed concentration of TSH (EIA-1;11.5, EIA-2;23.7, ELISA-
1;7.5, ELISA-2;17.1 £U./mf) were examined daily by the EIA or ELISA during three month
s. The daily variations of results were almost the same in both the EIA and ELISA.

3. Monthly distributions of results examined by the ELISA from Nov. 1989 to Apr. 1990
were similar but they were differed from that of Jul. Aug. Sep. Oct. 1989 and May 1990.
4. Comparing our results with the clinical diagnosis of subjects, two among eight persons
which were positive by the EIA were diagnosed as cretinism. On the other hand, among
ten persons tested by the ELISA, nine persons were diagnosed as a disorder of endocrine
system, that is five cretinisms, one temporary hypothyroidism, one temporary excessive
TSH secretion and two under medical treatment. (* EIKEN CHEMICAL CO, L.TD., 8338
Hongo, 1—chome, Bunkyo—ku, TOKYO)

Key words : cretinism, mass-screening, enzyme immunosorvent assay
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EIA method

TSH standard or sample

filter paper discs : 1 disc 4mm @
L y
Enzyme labeled Anti-TSH solution 0oue
Rabbit lgG Solution 15Q u£

Mixture for 30 seconds

’L. Incubation for 16~ 20 hoursat 257
Washing solution 2nf
1+ Repeat twice
Decantation
1 o
Buffer solution 2mé
N
Decantation
+
Substrate solution ) 250 pé
| Incubation for 40 minutes at 37°C
Termination solution 2.6mf

!

Measurement of absorbances
Excitation wavelengths : 360 nm
Measurement wavelengths : 450 nm

avh o — O AEEIC O WTHRE T

':vflo

ElAik LELISAEDREE & BIEREE
2R« AY Y ==y DR Figure 1. 2R
Uteo #71BMEET Figure 2. IR L7z,

First Screening

Receipt
+
First examination
No i}
Judgement (>EIA:104U./mé, ELISA: 84U /nf
| Yes or Percentail rate 3%)
Second examination
No 3
Judgement (>EIA:10 4 U /nd, ELISA : 9 U /né)
; | Yes
Normal Request of second drawing blood
| Second Screening
Receipt

}
First examination
No +-
Judgement (>EIA:10 2U/mé, ELISA : 82U /nf)
} Yes
Second examination
No i
Judgement (>EIA:10 U /mf, ELISA : 92U /mé)
4 Yes
Norma! Request of close Medical Checkup

-

Figure 1. Flow chart of mass screening
in Wakayama prefecture

ELISA method
TSH standard or sample

filter paper discs : 1 disc 3mm ¢ .
' .
Enzyme labeled Anti-TSH solution 100une
Rotation for 3 hours at 20~256°C
+
Washing solution 300 w2
1 Repeat three times
Decantation
4
Substrate solution 200 e
it Incubation for 16~ 22 hours at 25°C
Termination solution 50l
I

Measurement of absorbances
Measurement wavelengths : 405~ 420nm

Figure 2. Summary of assay procedure
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Table 1. Results of first screening test

EIA (1988, SEP. ~ 1989. SEP.) SEP. | OCT.| NOV. | DEC.| JAN. [ FEB. | MAR. | APR. | MAY | JUN |JUL. | AUG. SEP,
Total number of receipt in first screening g74| 1061} 922| 847| 1118| 889| 1018] 844 1055| 900 895{ 1017| 931
Number of samples take second screening 11 20 30 15 31 15 25 20 24 10 34 28 23
Percentage of second screening 110 1.9 38| 18| 29| 22| 24 24f 23| 11} 38| 28| 25

ELISA (1989. OCT. ~1990. MAY) OCT. | NOV. | DEC. | JAN. | FEB. [ MAR. | APR. | MAY
Total number of receipt in first screening 887| 905| 835| 1041} 860| 972| 843| 1040
Number of samples take second screening 25 20 23 22 16 18 12 12
Percentage of second screening 28| 22| 28| 21} 19| 19| 14| 12

5. WEREEVNES LI/MNEOREER
RlAH: (HBFN634E12 H ~FERTTeE

Table 2. Diagnosis of babies that need to close medical checkup

9H) &, ELISAE (EERCELI0A o le First Second o .
~ER2ETH) IKoWTELA104 ¢ o screening ‘| screening 18BROSIS of babies
ARICHEERBEEZSEEL LIMEE A1 | M | 1 eu/me | 224U/n0 | Cretinism
ZDBUEERA Table 2. IR L7, A2 | M 33 p U/ 41 pU/mf | Normal
. . A3 F 24 uU/mé 20 £U/nd Normal
EIA&’C‘Gi*ﬁ%ﬁﬁﬁﬁﬁ 8B, £ A4| M | s6uU/m | 18uU/nt | Normal
O3By LF VEN2R, EBEIZ6 A5 | M | 19xU/m | 14U/ | Normal
hen ot A6 | M 10 ¢ U/ mé 13 U/ md Cretinism
flcey, ELISAETRIERER ;| v | spu/m 29 4U/n | Normal
108, #0>b 27 LvF VENSH, A8 | M 12 4U/nf | 16 #U/nf | Normal
B (7 VT VIERED) 22 B, Bl M 12 uU/mé | 100 £ U/nf | Temporary hypothyroidism
—BEER B TREAS 1B, — B2 | F | 71 #U/m | 312U /m | Cretinism
. - N A, B3 F 53 4U/ 04 67 uU/mf |*Under medical treatment
= i
ﬁT&ﬁTSngb) 1 mj’ EEJ’ 1 {ﬂ B4 F 100 U/ nd 100 £ U/mé |* Under medical treatment
TH-to . B5 | M 21 pU/m¢ | 33U/ | Normal
DL DR 5, ELISARE I BT B6 | M 11 ¢ U/ e 10 £ U/mf | Temporary excessive TSH secretion
. B7 F 34 4G,/ nd 50 n U/ Cretinism
THIELCLOBERBEEZLEELL  pg | 7 | 100 4U/m | 100 4U/ne | Cretinism
kRO Yh SBEEERETE S B9 | M 4 p U/ 0l 62 pU/mf | Cretinism
i . . BIO| M | 100 £U/nt - Cretinism
RERDH L7 E VA B, DX DIER -

CEEVHRERL RS Y—=VTT

A:EIA (1988, DEC.~ 1989. SEP.)

* Doubt of Cretinism
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Studies on the Time Course of Hot
Springs in Wakayama Prefecture (VII)
— Secular Change in Hot Springs of
Shirahama and the Neighborhood —

Hiroshi Tsujisawa, Kousuke Ueda, Keiko Kuno,
Takashi Hashizume, Hideyuki Santo, Kazumi
Kosaka and Takanari Nishiyama*!

The Shirahama spa is located on the south-western coast of Kii peninsula. This spa belo
ngs to the sodium bicarbonate spring and some of springs flow out-thermal water contain

ing sulfur as major chemical component.

Usmg ten samples of thermal water collected from the Shlrahama and this surroundmg
springs, we have studied on the temperature, flow amount, evaporated residue and major

chemical component.

The temperature was almostly no changed. but the flow amount had a tendency to decre

ase in all springs.

On the other hand, the evaporated residue had a tendency to increase

and the ionic analysis showed increases of Na and Cl ion components.
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Table 1. Analytical values of components of hot spring waters

Spa |Date of Amount|Evaporated .
P | Tomp. | ot eeique || pH || Nat| kt|cat| Mgt Mo F e
No.| Analysis flow ’ .
T | Unmin g/kg ne/kg mg/keimg/ke| meske| me/kg| mg/kg
May ,1955|] 76.0 306 10.74 7.5112, 441 |113.Q 306.4| 230.4 - 2.1
Oct., 1977 73.9 304 13.50 7.2113,914 1166.5(100.2| 282.4 2.6 0.4
1 |Sep.,1981 11.5 480 11.33 7.3113,680 [197.1115.0] 300.0 1.0 0.4
Oct., 1985 T4.0 382 12.010 8.0114,571 |172.1|154.5| 342.0 0.9 0.3
Oct., 1989 73.0 274 12.310 7.2118,841 1187.5(134.7] 352.2 0.8 0.1
Sep. , 1954 52 432 8.535 7.3112,307 86.01217.9) 157.1 ~ 3.5
Oct., 1977 92. 210 15.72 7.0114,143 1133.5]178.4} 213.1 3.5 0.1
2 |Sep.,1981 22.9 12.66 7.0114,120 1222.9(157.0| 328.6 1.4 0.1
Oct.,1985 83.10 13.160 7.6{14,816 181.4(216.4| 369.0 1.3 0.1
0Oct., 1989 33.8 263 13.930 7.1114,348 ]215.9|186.8| 406.2 1.1 0.0
May ,1955(1 73.35 500 18.87 7.6|16,244 |377.2 228.6 99.4 - -
Oct., 1977 63.5 300 19.16 CT.5( 19,31 1233.51230.6 614.7 1.9 0.0
3 |Sep.,1981 63.0 218 22.06 7.3113,080 1231.4 240.01 314.3 2.1 0.1
Oct., 1985 65.0 300 21.620 8.0117.102 - 246.9 313.6( 768.7 2.1 0.8
Oct., 1989 63.0 360 20.020 7.3{ 15,951 [244.3{246.2| 684.6{ 1.5 0.1
Sep., 1954 88 a0 6.063 8.3 590 1483.8] 88.2] 488.0 - -
Oct., 1977 87.0 690 6.080 7.8(11,806 100.0f 18.7| T71.2 0.8 0.1
4 {0ct., 1981 87.0 690 6.380 8.0112.320 [151.4! 5.0| 95.7 0.2 0.1
Oct., 1985 87.0 ~ 1.617 8.2013,061 [134.0f 48.6) 139.0 0.1 6.0
Oct.,1989| 86.0 560 11.630 7.5113,818 |187.5(120.0{ 269.2 0.1 0.1
Jun., 1952 19 1501~ 5.879 8.2111,251 640.7| 64.1] 20.0 - 0.1
Oct., 1977 78.01 200 5.08011 7.81|1,543 33.9] 12.5 7.1 0.3 0.0
5 |Sep.,1981 78.0 150 3.872 8.4111,300 85.71 4.71 18.6 g.0 0.1
0ct.,19 78.5 200 3.756 8.2 1,673 71.21 30.5] 11.8 0.0 0.1
Oct., 1989 78.0 200 3.946 7.9111,425 85.2; 21.5 3.6 0.8 0.0
Feb., 1963 32 450 0.343 9.4 114.51 3.3] 1.0 0.3t - -~
Oct., 1977 32.0 240 g.3210 9.3 85.71 0.8 0.6 0.9 0.1 8.0
6 |0ct.,1981 31.0 240 0.312 8.6 88.01 1.1} 0.1 0.0 0.0 0.0
Oct., 1985 32.01 216 6.279 3.4 116.0| 1.2 1.2 0.0 0.0 0.0
0Oct., 1989 32.0 190 0.272 9.6 93.9] 0.4} 1.2 0.0 0.0 0.0
Nov., 1961 28.01 - 20 0.5671i:. 8.8 126.61 2.7) 44.0| 12.6 ~ 8.5
“10ct., 1877 39.0 ] 0.380 9.§ 97.1] 2.1 4.6] 1.8 0.1 0.2
7 |0ct., 1981 36.0 84 0.264 8.7 74.01 1.11 0.1 0.9 0.0 0.1
Oct., 1985 36.0 - 0.260 9.6 162.07 0.9y 1.1 0.0 0.0 0.0
Oct., 1989 35.3 - 0.258 9.2 81.3 0.4/ 0.8 0.0 0.0 6.0
Mar., 1973 46 270 7.147 8.0112,100 :15.2{ 29.8/ 23.2 - - |
Oct., 1977 48.0 150 8.0201) - 7.81]1,943 16.7| 22.9 4.1 0.8 0.1
8 |0ct.,1981 48.0 133 4.958 8.1111.700 18.91 16.71 10.7 0.0 g.1
Oct.,1985 48.5 141 4.855 8.1112,245 16.34 36.81 10.5 0.0 0.2
Oct., 1989 48.41 127 5.066 7.9112,005 | 18.2) 12.01+ 8.8 §.01 0.1
Dec.,1963 38 290 5.539 7.2111,673 35.2] 45.9) 30.2 - -
Oct., 1977 3.5 210 1.040 7.6112,057 14.0] 27.3] 13.2 0.3 0.1
9 |Oct.,1981 36.5 300 5.922 8.2112,000 19.71 14.5] 12:.1 0.0 0.2
Oct., 1985 37.5 300 5.926 8.2112,449 13.01 50.9} 12.1 0.9 0.0
Oct.,.198 31.3 242 6.386 7.6{12,512 17.01 26.61 13.3 0.0 0.1
Jun., 1971 36 70 2.390 8.4/ 820.8f 4.3| 25.3 14.0 - 8.5
Oct., 1977 36.0 1260 3.0401 8.5 903.0 4.2 1.1 2.0 0.1 0.1
10 10ct., 1981 35.0 92 2.044 8.6 660.0| 5.4 0.9 1.3 §.0 8.8
unweasurable - - - - ~ - -
Oct.,1989|| 36.9 124 2.056 8.1 796.7) 5.1] 2.8 0.5 0.0 g.0
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Duplicate Portion Study on Survey of Daily
Intakes of Metal Elements in Wakayama Prefectural

Hideyuki Sandou, Hiroshi Tsujisawa,
Kousuke Ueda, Takashi Hashizume, Keiko Kuno,
 Minoru Yosuda, Midori Sakai, Toshiko Otsuka,
Setsuko Taniguti, Kenji Matsumoto,
and Shintaro Takeda

Daily intakes of Ca, K, Na, Mg, Fe, Zn, Cu, Mn; Pb and Cd have examined by the dupli-
cate portion method. Test samples of diet were collected from 106 families in Wakayam
a prefecture and analyzed. The averages of total daily intake of Cu, Zn, Mn, Fe, Mg, K,
Ca, Na, Pb and Cd were 1.2mg, 7.4mg, 3.4mg, 6.7mg, 189mg, 2.1 ¢, 568mg, 3.1¢, 101 g and

18.1 g , respectively.

Comparing our findings with daily standard requirements in Japan,

daily intakes of Cu, Zn, Fe, and Mg were very low in amount, but that of Mn and K was

most stisfactory.
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daily intake
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Table 1. Daily Intake of 10 Kinds of Metals accrding to the Dupulicate Pprtion Studies

Ca K Na Mg Fe Zn Cu Mn Pb Cd
ng/day ¢/day ¢/day mg/day mg/day mg/day mg/day wmg/day pg/day ug/day
Mean 568 2.1 3.1 189 6.7 7.4 1.2 3.4 101 18.1
SD 294 0.8 1.0 58.7 2.9 2.4 04 1.2 70.2 10.6
Median 545 2.0 2.9 180 6.0 7.2 1.1 3.1 84.0 16.0
Minimum - 99.0 0.7 1.4 68.0 2.2 3.0 0.4 1.1 9.0 3.0
Maximum 2140 14.7 5.8 411 20.9 18.1 2.5 74 447 65.0
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Table 2, Daily Intake of 8 Kinds of Metals according to the Market Basket Studies

and the Model Menu Studies

Ca K Na Mg Fe Zn Cu Mn

mg/day g/day ¢/day wmg/day wmg/day mg/day mg/day mg/day
Market Basket Studies 640 2.3 54 . 266 8.0 9.0 11 3.0
Model Menu Studies 70.2 2.9 6.1 230 12.0 6.9 31 3.2
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Survey of Nitrogen Monoxide (NO) and Nitrogen
Dioxide (NO,) by Filterbadge Method in the road-
side area and living area.

Akihiro Sakamoto, Kazuki Houdai,
Takeshi Nikai, Kazuo Ohtani,
and Yoshitsugu Sakamoto

In March, 1990, nitrogen oxides concentrations in the roadside areas and living areas ca-
used by automobile exhaust were measured by means of filterbadge.

Nitrogen dioxide and NOX (NO-+NQO:) concentrations of the roadside areas faced to a
trunk road were distributed in the range of 26~32pph and 87~132ppb in average, respect-
ively, and they were hlgher than that of the roadside areas faced to a city road, living or
control areas. The more increase in a distance from a trunk road, the more decrease in
NO. and NOX cocentrations. However, both concentrations showed a constant value,
when it is 50 meters or more distant from a trunk road.

As for NO./NOX ratio, its average values of the roadside areas faced to a trunk road
were distributed in the range of 0.25~0.31 and that of living areas were distributed in the

. range of 0.49~0.51. From our results, it is suggested that the road side area faced to
a trunk road has polluted by NO in the highest rate and this pollution would be largely
due to the automobile exhaust.

key word : nitrogen monoxide, nitrogen dioxide, filterbadge, roadside area,
living area.
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Table 1. NO. and NOX concentrations at various sampling sites.
. ] NO. (ppb) NOX (ppb)
samphng site No mean max. min. mean max. min,
1 25 31 15 80 ) 56
2 27 35 11 101 109 79
3 24 30 15 78 98 50
4 25 28 18 74 86 52
side walk faced to 5 2 34 19 101 115 686
a trunk road mean 26 87
(National Highway 6 27 34 20 92 117 73
Route 42) 7 31 39 25 2 108 86
8 28 32 21 91 101 78
9 24 32 14 71 90 41
10 26 31 21 86 101 78
mean 27 87
11 22 27 13 56 66 37
side walk faced to 12 18 24 7 47 66 32
a city road 13 18 22 11 38 54 25
(Teramachi Street) 14 18 25 - 40 49 31
mean 19 45
15 30 33 26 126 139 114
16 30 33 27 115 122 107
boundary between a trunk mean 30 121
road and a side walk 17 33 37 28 138 152 127
18 31 34 26 125 136 116
mean 32 132
19 18 25 8 37 16 24
20 17 22 7 31 37 21
21 17 23 8 31 43 20
living area 22 16 21 8 30 41 20
23 15 19 8 29 37 20
24 16 21 8 32 4 21
mean 16 32
control area 25 4 19 9 28 36 21
(about 800 meters distant 32 Ll} 1; ; Zé gi ;g
from a trunk road) 3 o
mean
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Comparison of NO: and NOX con-
centrations at various sampling
sites. .
a,b : boundary between a trunk

road and a side walk. '
¢,d : side walk faced to a trunk road.
e : side walk faced to a city road.
f : living area.
g : control area,

Figure 2.
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Figure 3. Decay by distance of NO: and NOX concent-

rations,
a:1~5, b:15,16, ¢: 17, 18, d: 6~10,
e:19, £:20, g:21, h:23,24, i:22
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Table 2. Wind direction and velocity when investigation was carried out.

NW ~ NNE N E~SE
date frequenc meahs of W.V frequenc means of W.V
of W.D 196 tmsec) of W.D 1% (m/sec )
7~8 Mar. 1990 79 4.9 4 5.0
13~14 42 3.3 58 2.8
- 19~20 33 3.2 58 2.0
29~30 v 68 3.1 ‘ 33 2.5
four days 55 3.9 .39 2.5
1~31 Mar. 1990 40 3.9 " 43 2.4

4, BBHEEHDOIERMENO, /NOX
24 .
BEEED S ORI & 2NO. /NO
XiboZ kit Figure 4. iR Lz,
BHLEBSER (b, o) ONO: /NOXLt
@, 60,25, i (a, d) &,
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bOEEDbNGB,

© NO2/NOX ratio -

0:5 1

W.D : wind direction, W.V :wind velocity

25 0 58 108 150

disiance frow a trunk road

Figure 4. Decay by distance of NO: /NOX ratio.

a:1~5, b:15, 16, ¢:17, 18, d:6~10,
e:19, £:20, g:21, h:23, 24, i:22
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Table 3. - Vertical distribution of NO: and

NOX concentrations at side walk
faced to a trunk road.

Hight NO:. (ppb) NOX (ppb) NO./NOX
m mean max. min. mean max. min.

10 2630 23 81 95 71 032
6 26 31 22 8 102 73 031
2 31 39 25 96 108 86 032
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Round Robin Tests for Public
Water in 1989

Takenobu Koyama, Kohji Yamamoto, Yosihiro Taniguti,
Syuji Uehira, Ken Katuyama, Yosihiro Mori,
Tadasi Tanaka, Tadasi Sakamoto
Yosiaki Simada* Yosihumi Takamatu* and Masatsugu Nakamura®

Round robin tests as well as last year were carried out to improve some problems of
analytical techniques and methods on DO, BOD, T-P in public water. The freshwater,
brackish water and seawater were chosen as test samples and one of each was divided arti-
ficially two samles cotaining different concentration in salinity. Six kinds of samples
were analyzed with the member of 5 analytical laboratories.

The following results were obtaind : -

1) On the basis of the linear regression of our data, the results of DO obtained by the
electrode method was in good agreement with that by the titration method.

2) On BOD, coefficients of variation of our results obtained during the last three
years were 13,0~32.9% for freshwater samples and were 6. 0~32 9% for brackish
water samples,

3) On T-N, coefficients of variation obtained during the last three years were 27~84
% for seawater samples containing 0.6mgliter or less of T-N.

4) On T-P, coefficients of variation obtained during the last three years were 8~34
9% for seawater samples containing 0.04mg liter or less of T-P.

These results suggest that it is necessary to improve analyticaly methods for BOD low
T-N and low T-P samples.

Key words * round robin tests, DO, BOD, T-N, T-P, freshwater, brackish water,
seawater, linear regression, mefflclent of variation
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5. ¥ H & , NI REREES Table 1 IR L, BT, Zo#
1) DO :WE5THE &RE41E JISK 0102 HEMA T, ‘
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Table 1. Results of round robin tests in 1989

[ Unit:mg/iiter 1
Teat samples Freshwater Brackish water . ) Seawater

[ten Lab. No.
ok

Do . ..
Titration 4.

—3 Lo D oo loo

O N oo e | e

0.11 0.085

[NotelE. M.: Electrode method (D0 meter))
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Table 2. Results of questionnaire
(Analytical condition of round robin tests for public water in 1989)

e Anaiytical mathod : T T Remarha{ Analytical condition)
Ltem Laly Ho i a P ——— S i g e e
L Ninkinr (Alatisrberg Azide Hodifbeation) |77 0 7 Tipration. . Mater Temp. Sa-vlcﬁsﬂ:”
" ¥ Lo J
i g . R e - Rreetd
A TR T el 1T ARG TRRLEERT # s awmn )i {300al)
- b . s S— T Y
I = Hater Temp. Surivillg-.:}
w - &y
e 4 R S Sl o 2001
TTT T | ETedieade Hethod - SMP”E:A:’::%;’
7 . | ki
. e L Cinuml)
wop i N"E";:ﬁ’n,ianvu;t:f;:,‘ i o : _ 3 333:51
oo 8 Mimkler{Alatterberg Azlde Bn..-!isulﬂqj.._mr;_l.‘.’;_ B TR e e e e FERS—— Himl
1 FuCa Colums Reduction Method hutoclaves: SAKURA SEIXI AC-300E prating Temp 121 }
TR, 1 ACe1t twm, Waye begth 5400w} 0 Wemwp. Setting’: 13170 Yminute
o ' o T Apparatus: U1 1] Model Ho. 100-§0 Samrple : Gal,
2 “ hutoclaves: HIRATAMA HAZ40M Pprating Tewp. : 1065~ 1330
....... (Cetl ylmm, Wave leglh Sqthaa) oo fesp. Setpiag @ 17100 30mjaute
Apparatus: Simadzu Hodel UV-(190 v Sample t Ghal.
TN 3 o i utoelaves: HIRAYAMA HLIGE Mt ablug Temp, 0 1210
L e i, (0mm, Wave teguh S40am) . Fewp, Sctiisg ¢ 120700 3Nminute
Apparaiva TACHT Model No. 100 &0 Saapla : Simd,
4 " Ruton faves! YAHATO SDA 30(24) Iprating Teap. @ 1217
(Coll limm, Nave Legth SA4onm) . Femp. Setting ; 12900 Jominyte
""" Apparatun: TECHNICON Aulo Analyzer Snmpte - Siel, n
5 " hutoclaves: Tolla UTC-33DM pratviog Temp. ; 1= 14377
2 ol AGed) SDme, Wave Jperh G300m) .. Temp. Beiliog g 121 30mbawne Do oo
s - Apparatoen FCHRICOR Awto Anstyzer |- Sample ;2w P, &Er ) mi{Be. )
1 Molybdate Blue {Ascerbic Aclde} hutoclavesn: SAHURA SEIKI AUC-30DE Purating Temp. : 1217
L teet) thmm, ¥ave desth Bupem) o Temp Selliog . J21°C S0minute
: Apporatua: HITACIHT Model No. 107-10 Sample Siml.
2 " utociaves: HIRAYAMA HAZANM Pprating 1051237
{Cell Stmm, Wave lugth SHDam) Vemp. Set 207 Mminoete
Apparatus: Siwadze Model UY 190 Sample
TP 3 gl hutoc laves AYAMA HLIGE prating Tews @ 121C
! (el Shom, Wave Jegth Tlllne) . bemp. Settlng ; Mpminuie
: ; Apparatun: BTTACIL Hedel Ho. 108 60 Sample
4 " T hutoclavon: YAMATO SPa-30(%4) bprating Te
{Cetd Slhem, Have Iegile 7o) ewp. Sutilbng T dlminule
Apparatus: TECHRICON Auto Analyzer Sample
5 ” hotoclaves: Tolle UTC-330M Berating Tramp 1
(Cell G0ie, Nave Jesth T00nm) . Wesp. Settis 120°C 3minute -
- - — T/ B T " - (!fn T Fr roshwater
Rr. tBhrackish water
Se. iSeawaler
Table 3. Basic stastics of analytical items
[unlt:mg/liter]
Basie atatistins Min. Max. Mean 5.D. cove SkewnesaKurtonis
. Tesl _samples 3
Fresh watler A 7.500 0,136 0 0,018
e e I i.800 0.196 0.024
Do Brackish waler (¥ . 0.139 0,022
s LML U AR ey It | LB 180 L 0.031 ;
8 ater . D151 0,027 0. 259 2164
R A g 0,125  0.020 _ 0.646  -0.851
Total sample{)5) 0.973 0. 147 0.480 .. 215
Fresh waler AL D178 0,023 -0.642 -1 203
B 0.215 0.027 -0.052 -1.745.
Do CBrackish waler C 0.214 D, 035 0.503 -1.403
E. H S —— | . 0.268 _ 0.045 -0.576 _--1.349
Scawater B, L 0.305 0.053  -D.602 - 180
; ¥ 0. 151 0. 024 | 0.514 -1 446
Total sample{]12) 0.948 0. 143 0.548 -1.209
Fresh waler A 93 0.240 0,151 0.361 -1.223
BoD S B J0.160 0,100 _0.007  -0.822
Brackish water © 0.281 0,329 0. 442 - 0633
B oy P NI e e LS00 e L Y et A | 387 |
Toktal _sam {ihk) i5 }. 328 -0, 177 200
fresh water A 2. ] 0.180 0,108 1.017 ~0.157
- B A1 : L. 160 _ 0.100  0.097  -0.822
T-N Brackiah water O Cl.000 0 2B 0,063 0.074 0. 900 -0.617
e T TR | 1. n.9 0.106 -0.112 206 1.356 .
Scawatler E L2, ‘2,613 0.192  0.074 -0, 683 0,533
e e s B 0. 0.437 2121 0.276  0.244  -1.737
Total _sample(15) ' . 354 ). 724 D. 535 0.5%30 -0.729
Freah water s s ~0.129, . 0.005 0,040 B8 387  0.212
- M. . .0.082°  0.006 0. 069 ~0. 178
rer kish water C | D310 D0, 14 n.1z1 0,011 0.991 . 0.541 -
R D 0.117 0.007 0.060 =0.727
- Beawaler i o T...0.095  0.087  0.005  0.060 0.575 .
o 0.036 006 0.166 0.730
Total sample(]5) 0.095 0.032 0.340 0.610
. THote] 5.0, : Standard Deviatlon
C.V. : Cpefficient of Variation
unil : [mg/ltLer]
EEM : Eleetraode Melhod

s O
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A:Freshwa. B:Freshwa. CiBrackish D:Brackish E:Seawater F:Seawater

BOUndary q— T TTT R TT T T T T T T T T T T T TR T T T

5.30 d i - L

5.57 A X . — 1

5.83 A J . f .

6.10 b . 1 T 7 T 1

65.37 | 1 IH i B—

6.63 - e . 4+

6.50 A H A R )

7.17 A R d - . -

7.43 S - - - A

?.70 A — - i i -

7.97 e e - 4 K

8.23 4 e 1 1 . X

5.50 3 - 1 - -

|

Datand 15 15 15 15 i5 15
Mzar 7.687 B.14" 6. 427 5,867 5.513 &. 187
s.D. 0.136 0.1%6 C.139 C. 180 D.151 °  ° §.i25

Figure 1. Stratified histogram of DO (Titration)
© A B: Freshwater, C,D: Brackish water E,F:Seawater

ArFreshwa. Bifreshwa. CrBrackish D:Brackish E:Seawater F:Seawater
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Figure 2. Stratified histogram of DO (Electrode Method) .

A,B: Freshwater, C,D: Brackish water E,F : Seawater
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Figure 3. Stratified histogram of BOD
A B: Freshwater, C,D : Brackish water
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Table 4. Anlytical results of variance
{Two way layout)

Fo Tests . . Fo Tests
Factor ~__Factor
A Laboratory 25. 429 . *x C Laboratory 115. 428 *x
Interraboratory 0.286 BOD ‘Interraboratory \ 0. 286
‘B Laboratory 25.725 % D Llaboratery 25. 964 **
Interraboratory 0.138 " _Ipterraboratory 0. 286
C Laboratory 14. 750 *¥ . A Laboratory 8.525 *k
DO interraboratory 0.167 . . Interraboratory 1. 246
D - Laboratory 35.000 % B Laboratory T 13,636 *%*
Interraboratory 1.55%6 i Interraboratory 1. 455
E Laboratory 50.668 . - ** . C Laboratory 11. 862 **
Interraboratory 0.444 - T — N interraboratory 1.92¢
F Llaboratory 33.999 *% D Laboratery 6.416 *
Interraboratory 0.444 Interraboratory 0.887 .
A  Laboratory 35. 636 " ** E Laboratory 14.227 %
Interraboratory 0.273 . Interraboratory 2.818
B Laboratory 24.478 % F Llaboratory 39.378 *%
Interraboratory 0.136 _ Interraboratory 1. 746
C Laboratory 23. 435 ** A Laboratory 1. 000
DO Interraboratory 1.174 - Interraboratory 1. 000
- E.b. D Laboratory 27.334 *x B Laboratory . - 48.910 *+
’ Interraboratory 0.375 Interraboratory - 8.09]
E Laboratory 40. 001 % C ' Laboratory ’ 26.000 **
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F  Laboratory 19.923 ¥ D Laboratory 1. 692
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A Laboratory 33.647 - = - E  Laboratory 17.274 **
BOD interraboratory 0.118 Interraboratory g.384
B Laboratory 17. 667 ** F Laboratory 95. 385 *¥
Interraboratory 1. 069 lnterraboratory 0.359
[Hote] Tests .;
Significance level 1 2% : %
Significance leve! 5 % : *
No significance level : Blank
Table 5. Coefficient of Variation during the last 3 years
Analytical itea DO R BOD
Sampies Freshwater Brackish water Seawater Freshwater Brackish water Seawater
Basic_stastic A B C D E F A B C D E F
Coefficient of variation (CY) | L .m0 p 130 Bo2100 006D .
1987  Mean ( Bach of samples ) . L e h000 1,350 2,020

C)-comcentration (ppm)
Coefficient of variation (CV) | 9.029  0.048  9.040 - 0,046 9.035 37
1988 Mean { Each of sampies ) . | 8.500 7.900 7.900 . 5 060 0. 00 3. &
Cl-concentration (ppm) 2

. Meamof (CY) .
Mean of Standard deviation
Apalytical item

Sampies Seawater

Basic stastic E
Coefficient of variation (CV) .. 0.080 0.340.
1987  Mean ( Each of samples ) . (0,026 0.034
Cl-concentration (ppm) 18500 18500
D214 0,208
.. 0.078 . 5.219 5,035 . 0.034
19000 19080
Coefficient of variation (CV) | 8. X : 0 D 2 TP, 040. 0,069 0.091 0,060  0.060 9. 166
1989 Mean ( Each of sampies ) | Il : - 858 . 437 170,129. 0.082 0,121 B.117  0.087  0.036
Cl-concentration (ppm) 16780 18400
Mean of (CV ) 10,104 0,128 0,105 0,072, 0,471,359 | 0,068  0.084 _ 0.086 0.067 0.118 . D, 238

Vean of Standard deviation | 0027 0.025  0.058 0.036 0.408 0.150 | 0049 0.018 0.014 0.029 10.083 1. 190
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< Regression > .
Regression : Y = 0.433 + 0.935 x X
Confidence interval of 95% :
' 0,073 < Lower limit < 0.881
: 1. 793 < Upper limit < 0. 989
t value - : 1.984 < t < 28.741

8.50  DO(Titration)

Correlation coefficient : 0.960 (Contribution ratio : 0.922)

Confidence interval of 95%(C.C) : 0.937< r < 0.975

< Analysis of Variance >

Factor Sum of square D.F. Mean of square F-Value Test
Regression 58. 832 1 58. 832 826.04 *k
Residual 4. 986 70 0.071

Total 63.818 71

Figure 11. Regression analysis between DO (Tifration)
and DO (Electro de Metthod)
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L))
(2) NO, NOANOx) : #ny = vtk | 2145
(ieABETED.
(8) Ox:rthikawikh vk  GX—T8 (B
ABKULEED)
(4) SP:HMELK : 7V VIREERH(SRERIEED
B) Os: 4 33ik:830E! (GUABTHRD
6) BB ABBRIRY IR N4 K a2y h
7 —H V75— (KEEFH)
(7 WD+ WS: HitBaaka | &
T (M TR
) TE«HU: 5 b+ : HBEEECNEERR
9 HC: #=zx2zwu=hAR: HM—3AS(BE
)

(0 HCHMRSR : GC/MS : BSH< A 5=y
£ CE01H LT LiRdk, HiRHh 3 Bk &t
BEICME Y & —B EOR | RIERSK (B5[3
& 1~31/min)

1) ZEEBic->WTIE, REfbooERESE

&L,

A E B R
RIEMRrh o KRB R % (Table 1) RL 2,
¥, 4/19% 04,7200 2 BRI, FEkLR

T—2cERHEENS SN, M B a—ATT—
75— THEL fBEEEH92.8 ko ni THi D
SEIE HBLTHI 2 F5 &\ 5 IR & 75 - fo
i, 4,722, 23, 24, 27, 51, 6, TiciZMERAH
A BbNi, (Table 2) iz, WM& RIEME B
B0 1 EEORA, B/ MERUBPEEORK,
B S HREEEE R LT,

(Table 3) 1ci3, RILKFEOHESITICc>WVT
e T 3, BLEAEWRE Yy —RBET
@ 18, 4 EEIRSC oW TONTRR (KK
T RSP AR 2R L, Mikoun
Tit, 4/24~4/25 U 4,/ 21~4,/28 H5@< H
SERHT, 7.0~9.0m,4 &£3.2~8.4m 4, WK
$313.1~13.7m./4 BT 10.0~13.0m 4 THOHT
BB EIOm A LT Th -7, '

Table 1. Measuring Date and Weather -

Condition (AM 9 :00)

. Ko Mon/Dat Weathor Rainfall Tewperature Humidity 1V Sucking by Mylar
' : pgfi® Time  Collect air

i v o LR 3 BL8 155 ~20

PR 15.0 4 12:00 {1}

1 a4 @ 15.0 %

iz e .z al 100

5 B e 7.0 &3 a7

ion @ T I 100

75 @ 8o %4 b

8% @ 12.0 48451 0 ~15 1200 (), (2)

3 o Te 121 &

w B @D 1o 5.5 3

TR 8.5 %

2 % 0o 76 #

35 @B 62 &5 10

B o O Lé 88 i

B 3 @ 18.5 3868 10 ~15

T

n s @ 1.5 1o

w5 @ 45 80 %

8 7 @ o ae ]

W & o e

a8 @ e

2w 100 2.9 W0 ~I15 12:00 ()
Altitude: 12750



Table 2. Concentrations of Several
Pollutants ’89. 4. 19~5. 10
Pollutants Hourly Value  Daily Average Total Average
max,  min  max, min,
S02 pem  0.018 0,002 0,011 0,008 0.006
P mg/m® 0.043 0,003 0.037 0,004 0.014
o ppm 0.010 ND 0.005 ND 0. 001
N0z pem 0,013 WD 0.005 0,001 0.002
0z ppom  0.018 ND 0.008  0.001 0.002
Ox ppem  0.090 0.013 ° 0.078  0.057 0.067
0s pem 0.081 0,035 0,073  0.039 0.051
non-MHC ppme  0.040 0,060 0,210 0,100 0,140 **
HC ppmc  LT70  1.830 L6T0 L7400 2

1. 760

ND:0,001> , *':4/19 ~4/28 and **:4/29~5/10 were not measured
Altitude:1280m

¥ & o

RIERGD LB E LS HRICEE L, WE
BRELEIODEAT 2HRIC>VWTR, REFR
- OFEMKROFERE (°88.11. 9~10 i BT, F29ME
KRG YE LR, Nod323) Hdb AH, Hicfl
DNO, NO:, OxF TEEEIC125 T LAEE L,
(Table 2 ) @ HEEE DR AMEIZS004,/20,
¥IEE, NO., NO, NOx, Ox, Qiz2>W\WTidg~
T4/ B 5 HTH 5,

1 IfEE T, SO.&EdEEL 4,/20C, NO
13424, NO.A3 4,725, NOxi3 4,724, OxH5
/2, O34/ 19 B A BAIEAR Uz,

4,24, 25 BXU5,/21co0W T}, S5mARLE
oBWIbRIC & 2B E ERMOEREEL b3,

BYEED 513, RICHUL 205 0x& OB
<, FEPET, ZREOASHETIROMBAM
#30,055ppm, FESPEHEH0.041ppmTH B T &
50xM0.067ppm 2 1.63f b KB HE &L b & HiE
EThaT &bz,

% fr, 24RSRIEOMHIC L, BHdho 1R
HoRAMER & 0 bR (6 RKLURD L&RM
(20508 IZBR LTV AR FOREEIC2WT
ERBTH %o |
(Table 3) 5 i3, BEEMWLICHBIF S 4,/20& 4

S2BDRZED 5/ 100KKDHN, ABHILE
B, FHOBEZAZYTWADTRIEVMAE
A HNAH, BILF— & OENTERNIT WL

CFEER LAV,

Table 3. The Composition of Hydrocarbons

(ppm)
Composites  4/20(1) 4/26  12:00 5/10(3)
12:00 center(2') (2) 12:00

Ethane 2.5 6.7 2.6 1.7
Ethylene 0.8 5.5 0.8 0.9
Acetylene L7 5.3 0.6 1.8
Propane 1.3 6.8 0.6 0.9
Propylene 0.2 0.7 0.2 0.5
i-Butane 1.1 L7 0.3 6.0
n-Butane 2.8 3.4 0.3 13.4
i-Pentane 0.1 1.4 0.2 18.2
n-Pentane 0.2 1.3 0.4 1Ll
Methylpentane #* 0.7 * 2.0
n-Hexane * 0.8 * 2.5
Benzene 10 1.5 2.5 2.5
Toluene 3.7 8.4 3.2 7.9
Bthylbenzene ¥ 0.6 * 0.4
o0-Xylene * 2.6 0.4 %
m-Yylene ' * 0.6 * 1.0

* 1 0,1ppb >

" low boiling:Unipaks, 2m, 40-100 T (3C/ min)
high boiling:5¥sp1200+1. 75%bentone3d on
chromosorb w, 3m, -957C

SR, BICEFMICBY 2 OEEOE LM
ﬂﬁﬁ%kﬂhf%ﬁ%éﬂ@ﬁﬁb%“b o
OERBEOESHBETH B, '

ARIAFEIC L T ORIRTHBRIEREAR, 4B
RESRGRERDL b ol iRl oEE &Y 3,
158, AWILERBMEEATREAL SRR E
R & 2EAEHEDR &I L0 iThAT,



FIEZATHSER « No.36 + 1990

EokE

VAFARBITE B

MBEZRRTAEBEEREME
LRI « KB B  FEEE

ldentification of Standard Plate
Count Bacteria in Distribution
and Raw Water Supplies

Kazuhiro Kusuyama, Hiroshi Ohtani,
and Norihiko Itch

[ S VR > T el

PRk O KIBEREIRIZ, SAMEROERE
LR E#EE b > TV B, L L, —BAHE
B KERECET 555 0BT, 1o
BK TR S N3 EEHSI00U T Ths T & &
WS BAES THEI L TV AT, —iEE
ERLTOWARERBI DL TRERLTWIW,

SobbkEERE, BAE LTHER LSS, Kb
OHMBRERENALYRE, ZEARTVHLOS
“compromised host” iz, B U CERYMEES| &
oo liRkMeNTV S, REKOMES
PIZ M AE TR Aoz, BIFEREZ G TR
e uﬂb@%{k’)h\f@ﬁﬂ’]fgu vio—wh
MWETH %,

A@ h*ﬁ/ﬁfA@F*&ﬁ@*kﬂhf
— MR A KRR B RSB O B A,
K LD THET 5, '

W E A E
1.8 #
1988%E 6 B 519895FE 9 A £ T, KEiEIcE D
EpmEO AN T, bKERCIEGEKER S
ﬁmén#ﬁK&O@K(MEmRﬁ%Kﬁ*)

YR

A& LT Ui, REBKIEEOKES T
2 B A T B0 2 IR hiE 3 5 BigE
T, Yevy—~EiEIRS A5 9 oFHIC
5#»—:7’:0 .

2. BOSRSE

TKEESE T 285 ] o—BIlERESE
IhEV, BRI, BEEESERR 2 U b BET20E
B WEFET, FHESRE OEEE Y
S5 4 =274 7oz (TSB) K#HE L7, K
£ BREEREICEHT 3 % THREIERE
H (N2 b RF b v15g, N7 FPATFRS g,
y VBT A Y v A5 g, A5 g, K3 g, M
BY7k1,000ms, pH7.4) icEAR], 25CT1—2
DRIEZEL, SEELIER, BRI L
1, #Kc-OVWT, BEDHTAHNTOA A
VIS v 4 vy —EEIH U, BREE, 5
M — AR O MR A HE U,

3. SREKORE

RAFBEEA & P TSBTHIREE Lok, WEEX
g b ) FF 4 =2 AER (TSB) TITC,
4RSS LB A 1, K2 ih->TREL,
Rt 3 E MR 0T &7, :
alP¥ IR EEBE I L TR L 2o
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Figure 1. Proposed scheme for identification of gram-positive bacteria from raw
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negative

and chlorinated drinking supplies.
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Figure 2. Proposed scheme for identification of gram-negative bacteria from raw

and chlorinated drinking supplies.



75 ARG 3 WIKEEA U o AlREEY L5
A G Uln, BSiRic X 0 ERE, BbAE »
ABEICKBIL, SRR L 2, FiE
AEE I RS EE T AMKER, F
Fagets (Wirtz ©E%) 1ok DR oo BRE
HEfE X TSBERIE B % —ER SR L CTBER LT,
7 RoERCe Y=y b OB{ERBET 2 b IIBUE
MORBREE 2B E i Lic, 45CRTU6.5%
NaCl R CORBRER 7 F o7 A 2 v° 25
e LT L, 73/ BilRERERA 5 —0
HED TR L, 1B, IBRMEERES hel
RS+ v FIDF X b« EB20 (HZKSER) 2o
TERIL 120

R LEE

ASEFRE U 7 FUKR O BKO—iRMHE O R %
% LR UTze BKTIRIEIT TS » ek
bR TO1%H > bDD, 301U LERI L
HEE18%H b, Eoo2EMbt, —H BIK
TREED B OEED O —RHIE IR E N T,
36%BILATTH » oo 3 %KD S, —RHH
BAI10LL g Lo hs, 2ERHIKEREICESE
LTWi, :

Table 1. Enumeration of Standard Plate
Count(SPC) bacteria in raw and
-distribut_ion water

No. of SPC No. of samples

bacteria : TR
m Raw water  Disiribution water
0 8 ( 14) 46 ( 61)
1to 10 18 ( 32) 27 ( 36)
11 to 100 12 ( 21) 209
101 to 300 g ( 16) 0C 0
301 over 10 ( 18) 0C 0
total 57 (101) 75 (100)

The number of SPC bacteria was enumerated
by the pour technique.

()%

WHOBRKIKKEN A K54 v ek B &, —
BEAIE 13 ki DR e M BRI 3 5 MIMTRE S L
T L LA, KUBRE FickE, 548,

MBOREFET B1EEE LTERTHEEL
TW3, SEFHEE L ERkORFERRI:, B
TOF— AR TH - 1o, OB -7
HEOZ 13030 dppmEHRF L TV iz, HK
O— ISR DB h -1 T EEEZ DY
3 &, BRBEREDFHALTOWEEDNS,

— B 350 1 e 9> TR 2 B TR T B
EEBOPHEL LTEON S, BIKPO-— kil
EHiDiWhw, A 7574y —ERHE
UCBIAIE Lo BUKISoWTIE, —HAReHEAs
&1 & CH—HEHE OSBRI ERE R < 331
s H296EIRE, FKITD \WTid26ka{k & 1628
HAaDEE Lz, 10ED S BA YT ST 4
F—iETHEEL 22D RBWRT D - oo KR UE
K S8k L WO EERRER 2 ISR LT IR
7k 5 1& Bacillus 5310.5% L\ b2 <, IRITAci-
netobacter#7.8%, Staphylococcus #36.4%,
Aeromonas kydrophila,/ sobria’’5.1% &\ 2o
LaL, BRATEE LTiReED43.6% & EERY
&<, EEAEO200 (£406.8%) %M
IZ13E26E E Ich iz » oo Serratia marcescens,
Enterobacter intermedium, Rahnella aquatilis
RIS FE LT

Bergey’s Manual it & 3 &, EiUEEOEME
EiEETI3, Staphylococei AR MBI DRI R T
Rl & U 2 DISMEKEREE & I BEfR L T
%, SEISEE S Wi Staphylococcus X E DR
Kkt FEL TR Y, BRREIRHETS %,

—7, #7kd5iE, Bacillus H56.8% & 8 H
% 5%, Staphviococcush16.7%, Kurthia %36.8
%BEEhot, FOM, Corynebacterium, Mi-
crococcus, Pseudomonas, Alcaligenes’s £ % 73
Utz 1272 L, Staphylococcus2THE#ED 5 & 198k
BE—EE» DM LI bDTH S, TOHBD
BREERERRETHY, F/—RMMEIE83&L
BME <, KEaHStaphylococcusEE AL 5N b
T &b, TORICXBHKEENTOER, X
DS - TN S 5, £, RKPS



Table 2. '.Identifi'cation of becteria isolated from raw and distribution water

: o Raw water Distribution water
Organism

No. of isolates (%) No. of isolates (%)

Bacillus spp. 31 ( 10.5) 92 ( 56.8)
Corynebacterium spp. 5 ¢ 173 5 ¢ 3D
Kurthia spp. 3 ( 1.0 11 ( 6.8)
Staphylococcus spp. 19 ( 6.4) 27 ( 161
Micrococeus spp. 3 ( 1.0) 2 ¢ 12
Enterococcus spp. 3 ( 1.0) 0 ( 0
Streptococcus spp. 10 ( 3.4) 0 C 0)
Flavobacterium spp. 8 27 0 C0)
Pseudomonas spp. 7 ( 2.4) 2 (1.2)
Alcaligenes spp. 2 ¢ 0D 2 ( 1.2)
Morazxella sp. 1 ( 03 0 ( 0)
Acinetobacter spp. 23 ( 7.8) 0 C 0
Aeromonas hydrophila,” sobria 15 ( 51 0 ¢ 0)
Plesiomonas shigelloides 1 ¢ 0.3 0 C 0)
Citrobacter freundii 4 ( 1.4) 0 C 0)
C. amalonaticus 1 (¢ -0.3) 0 ¢ 0)
Enterobacter amnigenus 3 ( 1.0 1 (¢ 0.86)
E. cloacae 7 C 2.4) 0 C 0)
E. aerogenes 4 ( 1.4 0 C 0
E. taylorae 3 ¢ 1.0 0 ¢ 0,
E. intermedium 9 ( 3.0) 0 C0)
Escherichia coli 4 - ( 1.4 0 C 0)
E. vulneris ' 3 ¢ 1.0) 0 C 0)
Hafnia alvei 8 (2.7 0 ¢ 0)
Klebsiella pneumoniae 8 ¢ 2.7 0 ¢ 0)
K. pneumoniae subsp. ozaenae 5 C 1D 0 C 0)
K. oxytoca 4 ( 1.4) 0 C 0)
Kluyvera cryocrescens 2 ¢ 07 0 ¢ 0)
K. ascorbata 1 ( 03 0 C 0)
Leclercia adecarboxylata 3 ¢ 1.0) 0 C 0
Morganella morganii | ¢ 03) 0 ¢ 0)
Pantoea agglomerans 8 2T 0 C0)
Providencia stuartii 1 ( 03) 0 ¢ 0)
Rahnella aquatilis . 9 . 3.0 0 ¢ 0)
Serratia ficaria 5 ( LD 0 C 0)
S. marcescens 11 ¢ 3.7 0 C 0
S, fonticola 2 ¢ 0.1 0 C 0)
S. plyvmuthica 1 ¢ 0.3) 0 C 0)
S. liquefaciens 1 ¢ 0.3 0 ( 0)
Yersinia enterocolitica 1 0.3 0 C 0)
Other Enterobacteriaceae 20 ( 6.8) 0 C 0)
Unidentified (Dead) 36 (12.2) 20 ( 12.3)
Total 296 (100.0) 162 ( 99.9

—_—T] —



ZHOHES NI BB, Acinetobacter, A. hy-
drophila,/ sobria & & BEKRIcEEAEEEL
Bhotel Ehd, THoOHIIEREOKLER
Bicky, BkboREXEIRESNELEZD
N5,

zoft, FKRUEKPLENENL2.2%,
12.3% DEMKIE, RERIEBLIIHEET B
T EWTELP T, HBHEETH DD, &
FHEEA) D OBIO L TOR bUETSH
590

Bk oD 75 AEHE O S BERI1384.5% T,
Biki» & 25,096 i b T 3 LIS, &2
5 AREMERDLTRI3.0%TH - 720 Bacillus
DEEEMNIERTH B LEELTS, 7746
PERE IAREHER & 0 B & A iciRFRIEE I L TR
Mok LELSN3, LeChevallier 5 & [E#k
BEREETED, V7 ABUESERERET
BBORRTF K YA VEBBEEOLDTRED
MHEWELTWS, UL, FZBHALHTIEV,

IEEREEEE LT 5N B A, hydrophila/
sobria, Plesiomonas shigelloides, Yersinia en-
terocolitica, AFIRRIRE L EbN TV S A
netobacter, Providencia stuartii, S. marcescens,
Klebsiella 15 EMFKRPIcEET 5 2 &1k, KL
ELERE O EE XI3IEEIFIC “compromised host”
2T, BEACK L THKRBEEEEG] X
e TEENEREEZRZOATVWEEER b,
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SH, BRUEMZHBERBOREL L >TWS, ' 7

% DIERERA OB D k& hTW BRI, Pl Y
RHEEROTSORKEET SRR HC 3
BIOEEET 0B, BRI RIEMMS I & 315 I wwom o g
RS B MR ST & B & 0 & IR L i g T
TWBEEZEZLLNTWVWS, ChbOFKEMEHD 7 S W\

Bizh, B OB THEROEELLET2C i \

i, BEGERSSY, REIGETHEBNICH «g’k _ sy
ERFTONTV S, Bk vy —lcBVTH, TRl L*y vekevanapref- !
SEE6 A& LS THAERIEL, HTOMR e .
EBLOTHES 5, 5 !

0 !
B E S K S y

W ETL T

JoEEi, TIRSTE 6 A10A~24E 4 H 9 Hich .
DML 720 | Figure 1. Sampling site of rainwater
2. WEN A

WEHAR, FRLEHREAETRE Y —L

L, #Of[BK%Figure 1. {25k Lz, 4, ASWHEERUER _

3. EEHRDUS & 1) BkE  IkEZ2ENo - b OFHEET

AR R 5B E % 1 EE g 55k
BroHdT s EEEAE L, 2) pH H 5 R B
KEBRISE '



3) HER  HEFRFICKBHHE 9) Mg* ”

4) SO AAxvsu< bk 10) K+ ”

5) NOs ” 11) Na* ”

6) ClI- ”

7) NH/ AV RT =/ —iE fE =)

8) Ca™ JRFBOEE MK DFE#ER £ Table 1. IK/R L,
. Table 1.  Analytical results of rainwater

6/18~ rain
6

) Cug/mi)
0.18 0.22!

[AT411

Pu— g
1,8]

1.6 oo @ o
1.4
124 4 90 o o ‘ag
1] o a : DDU

2.8
.54
8.4
8.2 .
3 ; T ' 2@ ‘

No.

T-Cat/T-Ani ratio

Balance of ion equivalent
concentration

Figure 2.

1. AF VN3V

Reskthoo 15 4 4 V4 SO&, NOy, Cl,
H*, NH¢, Ca**, Mg®, K*, Na* Thd,
noD4 4 v IFBKNPHORANC & - T, HEH
KEAFNZNOFIME2 D dbhRiFESRnY,

8-

‘[Note] 10723~ 10/30: washing vater

Table 1. DEERERICA A VN5 Y ROWRE%R
L 7ok A Figure 2. IR LT,
CORRITE B E TNREMA TS bOAT
Bl&H -t W, FRES+HAICEA THYD, O
® pH i35 <, &pH#EKTIE, COH (HCO:)
EELLEVWIHE? DD, ZTOMENTONT
VWHEWI EIRBESWTWA D EEDbN A,
2. WEEQENEEBEREEDLE
AT & EERFEMEEFH L 7,
EComt = 2 A1+ Cie | Zi|
ECen  EC 0T EfE
A A & v OBBRYUEA A V{EE
R (25°C)
Ci B4 % v OLEEE
A BA & v OBEROHENHE
HEROHENAME & PR B E % Figure 3. 1IZ/R



“al/Mea ratio

L7

s
1.8+
1.6+
1.4+
1,24
1] o
8.8 o
2.5
8. 44
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No.

Figure 3, Comparison of culculated and
measured value of conductivity

ORI LDE, T20%EMABHERIELE
{, BHFEHERTH >
3. kKRR
1) EH¥i (6 H~8 H)
6 A19H~ 6 A26H1c204m D KA H -
Fro DMK IXTFENLTEH - 10
2) ¥k (9 B~11H)
9 AIKRMH Y, FEORKEEKIBIC
LBl 72, 108, LA RBKENDIZL,
1210H B PEDL/5TH - oo

Table 2.

3) & (12H~2 /) _
128, 1HREEET2ARTEL ) Eh-
7o o
4) B (3H)
ORI RABIRIC DL - 726

4. pH g
HEEHRIERIDEY (—log( = { (1 HMDIF
k) X (HEED} /= (1ERokKE)))
i35.2TaH 0, pHLG6LITIXITREERL /2, pHA4
BRI0ERRSR L, BIEpH 3446 THRKO 6 A
26A~T7TH3HIcE&E Lo pHABEFHIFIC
&5 EEM2E, BEI2E, LW5E, W 1E
THD, KPICEpH OHEHE L Bbhi,
5. WRELERSRE

12H 4 H~12H18H, 12H25H~1H8&H, 3
A5 B~3H26H0liick e, WERE S
DEEHTE S, BKRHDIED T, Fhe, Bl
_8ﬁ28l3~9ﬁ 48, 9H4BH~9H117, 9AH18
H~ ¢ H25H RIRESEMES, BKESEHhH -,
6. FHHRESETYE |
OB, B, &, BYoBMiRIic EamEs
EHH L ek R % Table 2. KR Lo

Mean of analytical results on the four seasons

season i‘:ﬂ::-:i"a ng-gher ramfa“r\;oi:::rg:ti.‘;f- pit l\::ﬂ_l}i,-”c“ a2 AL Nl Ca®r HgEm k= a*®
ramn _ (wm) (mt)’ (S sempCuaim) Cupmi)y Cuamid (paiml) Cpaiml) {pa/ml) (uw/ml)  Caaial)
sunmer: /1% e 17 0.7 1603.6 5.06 2352 &2 . L.od 1.57 0.40 123 0.32 0.22 0.59
Autown 1y 4 19 150.3 34088 5.3 10.06 1.29 0.31 L6 042 033 045  0.08 072
Minter o o 37 8556 5.02  34.08 4.70 . 151 .05 0.67 .72 0.22 0.14 1.57
Spring  ~a4/ 9 9 29.2 6625 .02 2w -3.59 [ 2.43_ . 0.72 1.30 0.15 .11 1.20

RekEEEE (iR 1A, tiz3n»A) 2R
WTHEERL TEH 348, BoKRITIZ»Ep o
By, KEASEHD 24, K1, BHO5ETH-
oo pH BRIHIHEL, fOFHEERE TS »
foo MOMHER, Na*ZBROTREMSRSES,
Na 3 EHAES BEd » 2o
7. BT ®E

FHBIF UHE MR A DR TE%Table 3. i,

Fi, BEOMT S 7 %Figure 4. KR L7,

BT EEFMBNCE 2 EMKEOE H - 7Bk
BERLE,L T,

BRSO TRERILEA S E, Bzt
filc kT80, NOj, NHf, Ca** #b#<,
TS AC, NatdEh 1o, @& L
T8O, Cl7, Ca*, Na*#%h -7z,



Table 3.  Deposition of each components on the four seasons and all seasons

season  S0.2~  NDgT  CI- NHat Ca®r Mga+ K Na* i Total
Sumer 1585 . 515 T8 19 606 i ot 292 4 42
Autumni 1668 as 1564 167 449 197 109 977 6 5551
Winter 11597 511 1375 227 584 7 18 533 3 4952
spring 419 192 284 84 152 17 13 141 1 1308
all sons 5270 1632 4002 677 1791 444 21 1943 14 16050

Unit : ng/m* period

Winter ‘ Spring
H (2,12
Ne (14.8%0) S04 1.2 ‘ H 2.7
Na (14.9%) S04 (21.2%)
K @.80
fig (3.9%) K (@.8%
M3 (6.3 Mg (3.5% _
NO3 (7.6
Ca (18.7%) :
Ca (18.5%
Cl (24,99 &
N2 (8.12) , 1 (19.5%)
1156 m equiv M4 (11,20 .
~ 41 m equiv
Summer
_ Autumn
] )(3.2'/.)
Na (9.3%
S04 (24,1%) K G20
ok e , S04 (18.8%)
g (9.4'/.),m Mo (23.8%)
N3 (3.8%
N (B.1%)
K 61.5%
Ca (22.8%)
8.8%)
R g ] 28.90
N4 (8.80)
1 Ca (12.2%2)

N4 (5.0%)

137 m equiy 180 m equiv

all seasons.

H .80 .
Na (16.20) S04 (21.1%
K (140
Mg (7.1%) N3 (5.1%)
Ca (17.29) cl @180
N (7,20

(518 m equiv
Figure 4. Deposition of each components on the four seasons and all seasons
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1. BIEBMOBER
RIFERIDMHEE< Y v 2 2 & Table 4.iT7R L1z,

‘Table 4.  Matrix of correlation coefficient between each items
H*  conductivity SO# NOF NH Ca* Mg* K* Na*

rainfall —0.0821 —0.4387* —0.4053* —0.4542* ~0.3238 —0.4826* —0.4226* —0.2463 - —04319* ~—(.3872*

H* 0.0441 —0.0220 —0.0608 —0.1525 0.0211 0.1997 —0.2838 —0.2099 —0.1547
conductivity 0.9783**  0.8481**  0.9711**  0.0145**  0.9692**  0.8553**  0.6843**  0.9344**
S0~ ' 0.7682**  0.9619**  0.9079**  0.9293**  0.8201**  0.6678**  0.9260**
NOs 0.7699**  0.8957**  0.8216**  0.7105**  0.6758**  0.7118**
Cl~ 0.8790** 0.9157** 0.8306**  0.6364**  0.9459**
NH& 0.8404**  0.7083**  0.6904**  0.8118*¢
Ca** 0.8666**  0.6804**  0.8926**
Mg 0.6715**  0.7852%*
K* 0.7258**
% 1 P<0.05

kD P<0.01

BB EHY, ClY, Mg™ %K< EHORIZ I,
R 5 Y THRBERYES D, KBNS I
NIBEEEHIE 18 3 EENS S,

H* & iioHH ORI dE &5 BHAS b h s
o oo HEER, SO, Cl-, NO;, NH/, Ca*,
Mg?*, K*, Na*O%4ORlicdBREL1%TH
BRGNS D, BOEOHEMAS 5N,

2. HENTORE
M SRS BIRRITE VR T,
HEE 58 = (kRO & v /Na* 1)
X (B FirhoNaft)
#HKPD A 4 v /NatlbRIRDEEFE - f2,
SO& /Na*:0.251, Cl™/Na* :1.798,

Ca’ /Na* . 0.038, Mg* Na*:0.121,

K*,/Na*:0.036 (3,%)
HEN F0ZFER % Table 5. lc/m L7z,

Table 5. Influence of seasalt particles

SO~ Cl- Ca®  Mg* K-
season (94 (%) (%) (%) (%)
Summer 4.6 676 1.8 222 97
Autamn 147 1106 83 581 324
Winter 8.4 697 .35 864  40.3
Spring 84 838 63  97.0  89.2

all
seasons -2 5?6-8 4.1 53.5 25.2
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DCI"HB100%%HE TWB T &, Mg DHFER
HEVEIZOWTE, Na' 2 TEEEREY & L
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PH4.99=

H (6.9%)
; 504 (24.7%)
Na (14.2%) _
K (1.8%)
Mg {4.2%)
‘ NO3 (6.8%)
ca (15.1%)
cl (18.9%
NHd (10.2%)
118m equiv
PH5.0—5.59
H (3.8%)
i SD4 (28.8%)
Mo (23.2%)
NO3 (4.8%)
K (1.6% i
Mg (9.4%) { : “
: R Cl (24.1%)
Ca (7.8%) '
N4 (B, 4%)
158m equiv
PHb.6=
H 8,2%)
Na {12.8% 304 (28.2%)
LK 1.4
Mg (6.0
NOZ (5.
Ga G408 £ cl (22.8%)
N4 (B, 3%)
' 242m equiv

Figure 5. Deposition of each components
every pH rank
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JEAED B4 E LTS0S, Nab, NO; QlET,
EH3paE LTCl, Ca*, K DIETH » Ko
RO, Na'BHEREEZED 5{lIcA-
TWaHk->WwTi, —#, BTELZH#EKT 3
Na*lbts k&5 &, Carlbtiha<ish, %

e, HORRBELN, TOBRPHIREDOR
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Table 6.

Multiple regression analysis of H* concentration and other components

Partial correlation

Standard regression Pariélg_elfxf'fggistswn t-Value coefficient
S0& 2.1468 0.20013 3.1287 0.5732
NOs; 0.6624 0.19817 1.3504 0.2891 ~
cr- —2.4769 —0.16283 —2.8108 —0.5321
NH¢ 0.2729 0.07100 0.4107 0.0914
Ca?* ~1.6722 —0.11880 —2.7271 —0.5207
Mg* 0.15682 0.08054 0.4121 0.0917
K* —0.9739 —1.86299 —3.0538 —0.5639
Na* 1.6715 0.18834 2.6472 0.5094

© CONSTANT = 4.52932E—03
AIC = —280.486 R = 0.76851 R2 = 0.57549

NOTEHAUNS 120, &, BOKRSEoH,
Z OEENHBEOBERES LTV @A
BAEITLBHBEEDLNS,

Table 7.
removed Cl-, Na*

EIT, ThoDEEHRdT 279, Na',
Cl-2#k LERFEMrERA T, TORERELE
Table 7. IR L ?“:o '

Multiple regression analysis of H* concentration and other components

Standard regression

Partial regression

oV alis Partial correlation

coefficient coefficient

S0& 171163 0.00237 1.7788 0.3546
NO;7 0.6451 0.00311 1.1665 0.2392
NH/ ~0.1992 —0.00287 —0.2721 —0.0579
S —1.4824 —0.00539 —2.7680 ~0.,5082
Mg** —0.1832 —0.01102 —0.9302 —0.1945
K* —0.8752 —0.02455 —1.7598 —0,3512

CONSTANT = 9.68507E—03

AIC = —274.408 R = 0.63173 R2 = 0.39908

COfRICXE EHBEEED B E LT,
SO, NOymsZE L, {E¥3H4 & LTCar
RELHEL, OTKY, NH', Mg"DlETH
BBEHIPIEV, ThOOEI3. 1), 3.2)
DOFRERE—B LT,

4) {EpHErO K&

{EpH (4.992) BOERENOS - KEK
#TFigure T. IR L7ze

CORSKEIT & 5 &, (BEXUEIC X 2B 1],
ESKEESEi#RIc L2 b0 80, HRARICX
230 1 ETHRIC L bOBRLBh -7,
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WS04, NOydNE L B3 BB VL oh R
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= ORENBTHAB OB TEDOM S 5 7 % Figure
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Figure 9. Deposition of each components on small ratio of Na*, ClI~

-



T DEER, TFigure 8. TIdNa*Hhi22%~33%
wALTED, Catid 3 %~10%Tdh - 2o
£7, ClrHD19%~31%icAfmLTE Y, SO&
H.i213%~23%, NO7tiz 3 %~4 %Th - Izo

Figure 9. Tl Na*kbh? 3 %6~14% 14 LT
By, CaHi320%~40%TH >t &z, CI7
HAs13%~21% B3 LTH Y, SO Hhid16%
~29%, NOTHIZ 4 %~9%Th 7o

9) Nat, Cl-@Ca?, SO, NOs i3t s B8

Na*@Cat*~®, %1z, Cl"®80¢, NOi~D
BEELTINE Y, 4. 1) OREONa’, CI
OB TERBRLSKE VWS /NS WEOC
Na*, SO¢/Cl-, NOs /Clriha2EEL, %
DfERATable 8. ILAR LTz, T DFERAD HNa™,
ClrEdARE VLI VRO R4 OFEEDLH
BB 3 &, NEVEOCaT /Natid k& VWi
?D16.334%, SO /Cl121.96f%, NOi/Cl-133.00
f‘%'ﬁ& =70

ZniCa®, SO&, NOslhiestd ZNat, CI°
DEBOWEERLTED, CaBKEHEE

Table 8, Influence of Na*, Cl~
Ca™/Na* 805 /Cl~ NO;/CI°

Na*, Clratio 0.09 . 0.83 0.10
Large 0.42 0.23 0.22
0.16 0.56 0.12

0.16 0.74 0.14

0,39 0.49 0.12

Mean 0.24 0.71 0.14
Na*, Clratio 9.67 1.03 0.17
Small 4.04 1.21 0.65
1.88 - 1.33 0.36

2.25 1.23 0.41

1.76 2.13 0.52

Mean 3.92 1.39 0.42

i, RINOs;, SOF DlFICHEEZY 2H%E
RLTWAB, '

3) JAIE & OB

Na*, ClroETEEERLMAKZ <, Ca,
SO& +NOsHeAVMS Wi, F7, TOAE
EH-TwaERIc S VWTEREBROS »<BD
AE & B A Y v 4 — OESRORIEE, 5
iz, & DFEE%Table 9. IR L,

Table 9. Relation between ratio of Na*, Cl™ and wi_nd direcltion, wind épeed

Sampling period

Principal wind direction

Mean of wind
speed (m &)

SW7

Na*, Cl” ratio 8,/28~9 /4 SSW37 ST BT 4.0
Large 9,/11~9 /18 ESE0 EI10 SSWs SW3 2.4
9,/18~9 /25 SSW26 S4 SW3  NNE3 4,6

2/5~2/13 SSW5 NW4 NNW4 ESE3 4,5

4/2~4,/9 SSW17 NWIl  S9 WSW5 4.4

Na*, Cl™ ratio 6,/19~6 /26 E10 ENE3 NE3 N3 SSW2 2.6
Small 9,/25~10,/16 NE9 E5 ENE3 NNE3 . 2.0
10,/16~10,723 SSW8 E6 ENE3 NW2 ESE2 3.7

12,/18~12,/25 NE7 ENE5 E5 ESES 2.1

3,/26~4,/2 El6  NNEI12 ENE9 2.3

T OREER D SNa*, ClrldiKE { Ca* A
INE L 15 BEQEREE & L TESE~SD R
Blegshtdy, BESIEREED, £/, N
at, ClrHAVNE  Ca* LMK E { B 5D
BIEIN~EQREMIEEIIEEFN TV S,

T OHEH SNat, ClrHEO RIS EDRR -

TR & > TELGESNE T LD - T,
4) KRBERUERDF— %
BHEASHhOS0x, NOxAs & D2 7K ic BUA
ENTVBDAETNE 0, HEHEhY Y
¥ — OREfE R, MO A& ZoffoHDSOx,
NOxIEFELEE U f2o #E % Table 10. IR L 7,



Comparison of SOx and NOx

Table 10.
: caused by the weather

. Rainy day " Other day

Sox (pphb) 46 6.1

NOx (ppb) 26.0 25.7

C DR, SOxOF® HOBMDEIZ25%T S -
7o, IREESEppbTH Y, FKHOpHIic ki T
B NSV EEL DB,

NOxIZFEEEALB K - 1, EIK, #HEHD
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5. S0+ & NOsy D

BT, I BEETHNS % TpHAE C 155 ENO;
/SO M RELIZEEDRTVS,
- %27, pHORHKED LRIEBE BT 5504,
NOs DHEEFE Ut, $EEETable 11, 12Kk L1z,

Table 11. NOs5 /SO¢- ratio every pH rank

NO;./S0O& ratio

pH 5.6< 0.25
pH 5.0—5.59 0.20
pH 4.99= 0.27

pH5.6=< & pH5.0—5.9% HBsd 3 & NOs o M
NELT>TOVEH, pH4.99= itk B3 L bTh
KNOs DHMBREL B >TWD, TORRD S,
pHAMEL 785 ENOs MK E S 78 BB 5 73|
HizRoNih -7t 5.0—5.590FTNOs D i
DINE 12TV BDIRCI- OB T RIER A A
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KEFEEE MM T 572, Figure 2 DAD O
KR 8 ff DELHIKRERLRDNP S X Y it kD
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OEDTHRICH ZFPNEO» SRy St LD E
ALTWV3B,?D

%72, HPLOH:EMBIHE% BT 5 20 DR

12, ol (St.6), AP (St. 13&8St. 15),
T (St. 18), &Ml (St.20), FodEk)l (St
22) o, PR 243 Btk Ui,
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/,,-vf Hashimoto R.

— __,-f e~ Nakatu R.
~TTS 3
..~ Negoro R.
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SR

Figure 1. Sampling stations at Kino River
and its branches

Shi-hori R.

19 22

Waka R.
Wakayama Port ||

Wakaura Bay
Figure 2. Sampling stations at the rivers
in Wakayama City
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1. HPLC % & MBk DK
FINK TOHPLCHE: & MBI & 5 LASHIE R
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St. 13& St 15 AP @ EFi & FiichiE L,
¥ 3 mOEEEETH B3, St. 15 3O K
HEAL 2%, LASHEEEATEEE St. 15TSt.
13D 2 fETH 712, LHL, TETOREHIZ
NENET.5% & 72.6% & IBHHERI L T Wiz, &
#z, St.6&St. 18Ic2 W T $37.5% & 36.3% & &
S PFEETH -7 L1F, St.18i1cSt. 6O TR
DIRBZBICBAS W ln EBbh 3,

Pl EoER» 5, FEULHITHNISLASERE I
BEfRIZ <, TEDEIER I UBREBZE
BFREND, {t-T, SRIBIOF]ITHED
HgE A 2 REBD B,

Table 1. Concentration of LAS in river water
by HPLC method and MB method

. . HPLC MB Ratio
Sampling station (ng/B (mg /D) (%)

Kino R. (St. 6) 0.024 0.064 37.5

Daimon R. (S8t.13) 0.27 0.40 67.5

(st.15) 0.61 0.84 72.6

Shi—hori R.(St.18) 0.16° 0.44 36.3

Tukiji R. (St.20) 0.096 0.15 64.0

Waka R. (st.22) 0.16 0.38 42.1
Ratio : HPLC/MBX 100

2. LASDESR

LASO A RYERER 13 B & 53] (7K #
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Figure 3. LAS concentration at different
' incubation times
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