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An Application to Congenital Adrenal
Hyperplasia Mass Screening Test of the
Labelled Enzyme Analytical Method

Syozo Uchida, Mitsuyoshi Arimoto,
Keiko Tanaka, Machiyo Sumida
and Kunihiko Miyamoto

In this paper, We have examined on application of the enzyme linked immuno-solvent-assay
(ELISA) to the mass screening test of the congenital adrenal hyperplasia. The following
results were obtained.

1) On the first reaction of this assay, the reaction of this assay, the reaction time and tem-
perature were finally decided on 20 hrs and 25°C, respectively. While, the second reaction,were
30 min and 25°C, respectively.

2 ) The peak of absorption spectrum of final reaction product laid at 415nm.

3) Absorbances at 415 nm of final product were directly proportional to the concentration
of 17—L—hydroxyprogesteron (17—OHP) ranging 0—90 ng/ml.

4) On 1550 infants tested, 0—1, 1—3, 3—5, 5—7 and 7 ng/ml of 17—OHP were detected from
17. 1, 58. 6, 18. 3 and 6.0% of infants, respectively.

The our present result have suggested that the concentration of 17— OHP in normal infant
blood was below 7—8 ng/ml in accordance with other laboratory’s results.

Key word ; congenital adrenal hyperplasia ; mass screening test;enzyme immuno assay
; enzyme linked immuno solvent assay ; 17—~L—hydroxyprogesteron.
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Substrate solution 200~2
Incubation 25°C 30min
Terminate solution 5044
Measutment ok absorbances 415nm

2. #8 B

w4 raFL— b QG RBEER, FAINUF
LNV F&A VT Y- HBEESmA, 4o e
FL—  NEY—4& BVEMPR—4AR, w4 J0
By k1 50~10044 8

3. HEORBIE

1) EESREES17—OHP /AW « BESRERS 17—OHP
1,54 7 VIT 5.5 mekEEKAEIMA S,

2) 17—OHPHMMAEAMK © 17—OHP FMFE 1
24 T 11 meDEEUK AN A 5,

3) FEW BB N4 TIVICERRE 20 = 0
Abo :

4) PR PSRRI RCE GERRE, FEBUKTI0f%
R 5,

4. BIEEAEE

BEEIE Figure LITR Lic, EERERFHEEZ
DEETBEH I EDIDWTEBRIEST S HET
S0, MR EREE CRITENBEORENEZLS
N3 -t X ARIEBA IR e Ak TH S,
AEBICOMAEHRTEIEE LTS
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Figure 1. Analytical method for 17—OHP
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The Colorimetric Determination of Urinary
Creatinine by a Microplate. .
Its Application to the Mass Screening
Test for Neuroblastoma in Infants.

Keiko Tanaka, Mitsuyoshi Arimoto,
Syozo Uchida, Yoshiyuki Iwanaka
and Kunihiko Miyamoto

The colorimetric method by a microplate was developed for the determination of urinaly
creatinine and the results oftained by this method was compared with that by the usual
method. Then, it was applied to the mass screening test for neuroblastoma in infants.

The present method was as follows :

One hundred #1 of infant’s urine was diluted with distilled water (900 1) and 200 41 of color-
ploducing reagent that was composed of 0.25% of picric acid and 0.75% of NaOH (1:1 v./v)
was added to 50 u1 of the test solution and then it was placed for twenty minutes atroom tem-
perature.

The absorbance of the colored solution was measured at 520 nm.

The caliblation curve was rectilinear in the range 0.35 to 5.0 £g50 11 of standard solution.
The averaged values of recoveries were 87.0, 88.0 and 93.5% for creatinine added to the collec-
ted urine at levels of 10, 30 and 60 u g/ ml, respectivly, and their coefficients of variation were
2.4~6.6%. .

A good correlation (7 =0.986) between the usual method and the microplate method
suggested that the present method would be applicable to the determination of urinaly crea-
tinine in mass screening test for neuroblastoma in infants.

Key Wards : Neuroblastoma, Mass Screening Test, Creatinine, Microplate, Colorimetric
Determination.
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Usual Method
Urine 10044

dilution

« distilled water 1mf

sampling 20044

add color—producing reagent
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«— '0.75N NaOH 1m¢

) stand for 20 minutes at room temperature

measurement of absorbance at 520 nm

Figure 1. Analytical procedure for Creatinine
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Table 1. Reproducibility of Creatinine Added to Urine

Added Number of

Cr. ) Standard  Coefficient of  Recovery
s d (#
to Urine Urines Found (#g) Mean Deviation variation (%) (%)
Crg) (n)
357 366 394 375 348 346 379 386
- 24 395 39.9 344 392 401 359 383 366 37.2 2.0 5.3 -
350 37.7 37.7 348 348 348 390 39.9
45.0 459 46.7 47.6 476 47.0 47.2 48.1
10 24 494 49.2 487 50.9 386 40.5 465 405 459 30 6.6 87.0
46.7 44.8 42.8 430 47.8 479 454 436
63.5 645 651 658 662 653 656 68.2
30 24 59.8 622 591 644 589 613 655 580 636 2.9 4.5 88.0
60.4 64.2 638 635 624 67.1 63.3 687
87.7 914 934 936 93.0 91.9 925 947 -
60 12 959 039 065 947 933 2.3 2.4 935
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Studies on the Distribution of Clostridium
perfringens in Commercial Meat Products

Hiroshi Ohtani, Norihiko Itoh
and Kazuhiro Kusuyama

The investigations on the distribution of Clostridium perfringens in the commercial meat
products (hams, pressed hams, sausages, wieners) were performed in 1983 and 1988, and
these results were compared with each other. In both experiments, a cooked meat medium
(DIFCO) was used for enrichment culture.

Cl. perfringens was found 20.8%, 23.1% and 56.3% on the each rate in pressed hams, sau-
sages and wieners in 1983, and the rate of 1096, 17.69 and 25.7% in 1988 respectively. It is
interesting to note that Cl. perfringens was not detected from 45 hams tested in both 1983 and
1988. On the averaged contamination rate in all samples tested in each year, however, there
was a significant difference between them (P<0.05).

We couldn’t find any reason why the hams didn’t show any contamination with Cl. per-
fringens.

These results suggest that the commercial meat products has improved in quality to prevent
the outbreak of food poisoning caused by Cl. perfringens.

Key words: Clostridium perfringens, commercial meat product, ham, pressed ham, sausage,
wiener .

F U & (C B OB L OB EFEERN T > 1,
DuIﬁnﬁ'wi‘lﬂE@: —RTw vy FLUHBEERCS SomELL, W10 §2FE, UL, HE
CELh ANShTB Y, BMO—iR%Eill-> Thb, HEMEIRK 90t Atl, STOMACHER (Se-
MTARHO—D>TH 5 HREBRBFEICONT, Bft  wardfB ) THL, FERE LTS
BE LD R BEEEPLENT VSN E D, U A, FEREE 20 ml {5 B Cooked Meat
2V o BOTED b ERRRETEEL, 19834  Medium(DIFCOBY) 20 nt icHERE, 37°C, 2458
BOREAEL 1988 EFOREL ML, BT oW HEBEBEELIS.
{112 SRR, B <4 Vo EEINEMCWEXRRE
#h( BKE ) ik, 37°C, 24 % Gaspak Anae—
ﬁﬂd’a"ck(ﬁjj';f robic Systems ( BBLHE ) AHWTHESEEL,
RN, TR TEPICESETEDH M E  Lecithinase EEAB M, HEIREHEDOEEKE 17
HIRAWEG T, BEHN 3 ALROEEEMA T, L — X b5~1088E, Table 1 ITEHUIE
WRHENZ 10 CUTIBEL, AL T»S 3 [LENEREEICL Y, Y2 vy . EOREZT -

1~6)

MR LIPS SERRIC Bt L T, 1o

YR



Table 1. Biological properties of
isolated Cl. perfringens

Anaerobic growth (Horse Blood agar)
Aerobic growth (Horse Blood agar)
Lecithinase on egg yolk agar
Lecithinase inhibition test
Gelatin liquefaction 2%

10%

I ++++ 1+

Indol production ) _
Skimmilk Stormy fermentation
Motility -
Gram - stain -
Shape Rod
Arabinose
Fructose
Galactose
Glucose
Inositol
Lactose
Maltose
Mannitol
Raffinose
~Soluble starch
Sucrose
Xylose

L ++ [ ++++++ 1

Carbohydrates fermentation
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Table 2. Isolation of Cl. perfringens from commercial
meat products in 1983 and 1988

Kinds of commercial meat Hams Pressed hams  Sausages  Wieners Total
products

%2 | No. of samples 13 24 13 16 66
= No. of positive 0 5 3 9 17
Z Percentage of Positive 0 20.8 23.1 56.3 25.8
9 | No. of samples 32 40 34 35 141
= No of positive 0 4 6 9 19
z Percentage of Positive 0 10.0 17.6 25.7 13.5
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Mutagenicities of Industrial Effiuents
and Their Evaluation

Takashi Hashizume, Kousuke Ueda,
Kohji Yamamoto, Keiko Kuno,
Hideyuki Santo, Hiroshi Tsujisawa
and Kazumi Kosaka

The mutagenic activities of pulp and paper mill effluents on the S. typhimurium TA 98 and
TA 100 were tested in three kinds of mills (A, B and C) by the preincubation method which
was a modified Ames test. In addition, the sea waters contained the effluents of A mill were
also tested. The effluents and the sea waters were passed through a column of XAD—2 resin.
The resin was dried and extracted with ether and then methanol using a Soxhlet apparatus.
These ether and methanol extracts were subjected to mutagenicity assay. All of the effluents
from A mill and a part of the effluents from C mill were mutagenic, while all of the effluents
from B mill showed killing effects but no mutagenicity. On the effluents from A mill which
were always mutagenic, there were no significant correlations between the mutagenicity of
methanol extracts on the S. typhimurium TA 100 without S9 mix and the chemical properties
of effluents such as Chemical Oxygen Demand (COD). No mutagenic activities were detected
in the sea waters obtained from the sampling points approximately 2560 meters distant from
the effluent outlet of A mill.

Key words : mutagenicity, pulp and paper mill, effluent, sea water
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Figure 2. Mutagenic activity of ether and
methanol ext. from three effluents on the
S. typhzmumumTAloo
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Tablel. Chemical data of industrial effluents

COD 1 Total residual | Suspended Lignin

Sample (mg/2) Turbidity | Color | pH mattei (ng/ 2) sZﬁd (mg”2) (m;:/zﬂ) (mgg/nﬁ)
A1l 43.9 151 68.0 | 6.6 866.0 30.4 260.3 3.4
2 85.6 17.0 58.0 | 6.2 742.6 22.0 232.4 3.8

3 68.5 10.6 32.7 16.7 820.2 21.3 226.2 2.8

4 83.6 12.6 51.2 | 6.8 762.6 17.2 247.4 3.0

5 99.5 19.8 94.6 | 6.5 619.5 19.7 117.3 1.4

6 45.0 11.8 23.7 | 6.8 580.0 16.8 143.9 8.0

7 34,5 14.1 29.7 6.8 565.5 34.0 155.1 3.5

8 55.1 10.0 324 |11 570.5 24.5 149.9 5.8

B 1 38.0 4.5 3.5 |57 '206.5 10.5 9.6 19.8
2 55.2 3.8 6.2 | 5.7 229.0 7.8 3.0| 816

3 51.9 3.0 10.4 | 6.5 467.0 7.8 3.8 129.3

4 41.1 8.6 149 6.3 265.8 16.0 13.2 | 55.2

5 29.5 4.0 59 |6.5 281.2 6.6 17.7 | 153.8

6 43.2 3.8 5.3 | 6.4 225.0 5.6 12.8| 54.6

7 25.0 - 7.5 6.6 |6.1 159.8 4.7 1.8 26.6

8 47.1 1.7 10.7 |6.3 198.5 18.8 4.1 1182

9 28.4 5.8 3.6 |69 168.5 6.4 7.2 429

10 39.7 3.7 4.2 6.2 165.5 24.4 6.1| 787
c 1 12.6 27.0 1.7 | 5.9 93.5 43.0 1.2 | <1.0
2 6.3 19.4 0.0 |67 123.0 40.2 250 <10

3 9.5 19.2 2.4 16.5 86.0 45.0 12.8 2.9
4| 36.0 21.0 6.6 6.9 110.5 30.9 8.2 6.8

5 9.3 8.4 2.3 118 17440 34.6 8792 5.5

6 5.3 2.7 09 |74 120.8 4.2 30.3| <10

7 10.9 26.6 3.3 |67 66.5 34.8 3.5 1.8

8 10.7 19.9 44 (6.8 80.5 24.8 3.6 <10

9 5.4 14.0 2.1 (7.2 74.0 22.0 6.4 | <1.0

10 7.7 13.4 1.6 |72 399.5 24.4 162.2 | < 1.0

00 @ 100 T °
'Y ®
[} [
B0 A. ' . g 50 | .
g * e®®
r=0.555(p<0.01) ¢ r=0.638(p<0.01)
n=28 n=28
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Figure4. Correlation between mutagenic activity of methanol ext. from effluents
on the S. fyphimuriumTA 100 without S9 mix and COD or Color of effluents
(@:A, A:B, O:C)
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Figure 5. Mutagenic activity of ether and
methanol ext. from sea waters on the

S typhimurium TA 100
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Studies On Personal Exposure Levels of Nitrogen Monoxide (NO)
and Nitrogen Dioxide (NO,)

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

In September—October, 1988 and in January, 1989, the personal exposures to NO and NO; of
14 persons and NO:-and NO-concentrations in their homes, places of work and commuter
roads were measured by means of filierbadge. The results obtained by the filterbadge
method coincided with that by Saltzman’s method. In the heating season, personal exposures
to NO and NO: and the indoor NO-and NQO:-concentrations were higher than that in the non-
heating season. In both seasons. especially, the personal exposures to NO and the indoor
NO-concentration were 3~5.1 times higher than that of NO.. In many cases in the heating
season, the indoor NO:-concentration was exceeded the Japanese Ambient Air Quality Stan-

dard.

It was found that a significant relationship between the personal exposure and the indoor

home concentration on both gases.

Considering the high level of indoor NO-and NQO:-concentration and a longer life span in
theindoor, the indoor air pollution is an important problem to discuss in near future.

Key words : nitrogen dioxide, nitric oxide, personal exposure, indoor concentration,
outdoor concentration, heating season, non-heating season.
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Table 1. NO and NO, levels in non—heating season and heating season.
NO ‘ NO, (environmental qu—
location 1 ppb ppb ality standard ppb)
. mean | max ~min | mean | max ~min [40~60] 60<
personal exposure 14 57 | 113 20 18 24 12 0714 | 0/14
non-smoker 8| 55| 113 20 17 24 12 08 | 0/8
smoker 6 60 [ 101 42 20 23 16 0/6 | 0/ 6
non-heating season | office indoor 9 51 97 27 13 16 8 06/9 | 0/9
“home indoor 14 51 1 123 10 17 34 5 0/14 | 0/14
office outdoor 4 9 12 6 23 29 18 0/ 4 |0/ 4
home outdoor 14 11 32 4 16 33 4 0/14 | 0/14
personal exposure 14 | 188 | 357 87 42 67 27 4/14 | 2/14
non-smoker 8 | 222 | 357 119 46 64 31 4/ 8 1 1/ 8
smoker 6 | 142 | 188 87 37 67 27 0/6 | 1/ 6
office indoor 9| 1561 | 240 67 43 62 32 /9 |1/ 9
home indoor 14 | 174 | 479 16 34 95 11 0714 | 3/14
heating season non-heating' ¥ 2 66 95 37 16 17 15 0/2 |0/ 2
FF type heating *# 2 84 | ‘86 81 18 19 16 0/2 )0/ 2
non-FF type heating *** 8| 233 | 479 16 44 95 11 0.9 | 3/9
non-answer 1 49 18 .
office outdoor 3 18 29 11 19 3 7 0/ 3]0/ 3
home outdoor 14 18 49 6 17 32 4 0/14 | 0/14

* . non-use of heating apparatus,
#x ! forced flue type using oil.
#x% | oil fan heater and oil heater.
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Table 2. Correlation coefficient between personal exposure levels and
indoor levels or outdoor levels to NO, NO, and NOX.
pers‘onal exposure level
location n
NO NO, NOX
office indoor 14 0.1721 0.0844 0.1839
home indoor 14 0.8326*| 0.4628%| 0.7855%
non-heating season
office outdoor | 14 0.3967 | 0.0933 0.4374
home outdoor 14 0.6451*%| 0.1163 0.5880*
office indoor 141 —-0.0400 | —0.0860 |—0.0742
home indoor 14 0.8988*| 0.8041=%| 0.9122%
heating season
office outdoor 14 0.3188 0.0691 0.3889
home outdoor 14 0.5712%| —0.2418 0.4240
* . P<C(0.10
BEEDONOILL > TED LS ZEEHNTN 5 L ¥ & B

BT E ST, ACG I HTIZEF AR
BEDLNTE Y, HCEEBEBATIEIEA, BA,
PREL VB, THLHEBEICOWTERS
fREEEEE A,

BEHDNO, TN T, BN Ll 1285
&, BARBEE, DHEAENBE, BTEARE
DWEFN A5 40ppb BT B EHE L, FIEL
BIVHEETH S,

EEEEcoWTIE, FEEH, BRIl B
D 80 Wi A HIEIE HETHELTE Y, TOD
B ETENT, NO, NO, ILRB I AEEBR 6 % <
mAHrbOEEDbDNAS,

JEF FRUEREHROMHAIL, BHRONO, NO, RE
&y, 11, BBEBHOMARBRE L BEE
WEEDHBEREDSE» - 12D, ThbOEEH

ZERALU TOWAERICEELTO 3 RBPEL- 120

cEitksdnEBbhis,
FEEHOEMNICEINTIE, NO,& h NO B
B 2o 12DIE, WEPLREZDOHESRNIZED
LBbhs,

KGR ENO, NO, BEELE A ML, ERE
PR REDEN L IREA, 48, RBEEETS
ETFETH S,

A—FFFUHEES DI B D%, NO, NO, Off
ANRBEE, SNBERUOBNBELIEED, &
EEICAT T, Ny VANO« NO, 77—tk
DIRAEATT- T, ZOBR, Ny ORI —1F
FY < B B NOXE L BHTHE W—E%ER
U1

BARE, BBLBARU BEENONORE,
JEEE, BEHLICNOEED 3~5. 1 fEE
BARUIL, £, BEHDONO,I, R LE
BB AT ENS o T,

BEEHIZ, FEEELICH, NO, NO, & § 2~
34 EEVEBEARLI

HETEREIY, BEBPRERBSR L EL, B
SHTERSRI L AR A & 1 HO 80 %I AT RN
THEL TV,

FEF FRIEESROMH I, ENONO, NO, B
EEDT,

BARRRE - ENBEE - OBKRTIE, BEE
& ORICER 22 BB ROBESh,

HTEER & NO, NO, mEE4EANE, 5%,
WMEEETAEELRETH 5,



X ik 2) HHA, PHEC"E | REEEYORE & FHE
1) SEEFEF—ARIZA> ¢ NO, NO, DEIZHIERE, & % - kiR, STERTERE
5% & BIERGN, 12, 12(1985)



oA « No35 » 1989
mresEE  AHLHKIROSFIE I e X F = v 7

/MURIE « BEIER « ILARF]

AOEL - LFER K BN

Hrpr IE A& IE - BHEERE
SFEEET o AR

Round Ro_bin Tests for Public Water in 1988

Takenobu Koyama, Masanobu Kita, Kouji Yamamoto
Yoshihiro Taniguchi, Shuji Uehira, Yoshihiro Mori
Tadashi Tanaka, Tadashi Sakamoto, Yoshiaki Shimada*
Michihiro Moriyoshi*, and Masatsugu Nakamura®

Round robin tests as well as last year were carried out with the member of 7 analytical
laboratories in order to improve analytical techniques and methods of PH, BOD, T-N and
T-P.

Choosing the freshwater, brackish water and seawater as the test sample, samples were
modified artificially in salinity and six kinds of samples were prepared.

The following results were obtaind :

1) Results of PH test were highly precise on the mean value aud its coefficient of variation.

2) Results of DO, BOD, T-N and T-P tests, however, were dispersed from the mean

value. The values of T-N and T-P tests, especcially, of the seawater sample obtained in
each laboratory were widely dispersed.

We have indicated some problems toward improvement of our techniques.

Key words : round robin tests, PH, BOD, DO, T-N, T-P, freshwater, brackish water,

seawater.
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Tablel. Results of round robin tests in 1988 - .
unit © (mg/liter )
Test samples Fresh water Brackish water Seawater,
A B C D E F
Lab. No| 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1 7.37 |7.38 [7.43 |752 |7.59 [7.59 |7.66 |7.61 |7.69 7.62| 772 7.83(7.97 |7.93 [7.95 {798 {798 |7.98
2 7.39 [7.41 |7.44 |7.67 |7.71 |7.78 !7.58 |7.60 |7.55 7.66| 7.88] 7.96[7.94 |7.97 [800 [7.93 |7.88 |7.94
3 7.43 |7.42 [7.41 |7.51 |7.50 |7.50 |7.656 [7.68 |7.68 7.81] 7.82] 7.83{8.05 |8.06 {805 [811 (812 |812
PH 4 7.63 [7.63 |7.62 |7.53 |7.50 [7.52 |7.74 |1.78 |7.72 7.73] 7.73] 772|798 |7.98 |7.98 804 {803 803
5 769 |7.68 17.70 |7.66 |7.68 |[7.68 |7.97 |7.98 |7.98 8.14| 814| 815|818 |818 |818 819 819 {819
6 795 |7.79 |7.74 |7.57 |7.60 |7.56 |7.86 |7.84 |7.87 7781 7.74| 7.72|8.00 [8.00 {800 [806 806 806
7 7.66 |7.67 |7.69 |7.564 |7.54 [7.61 [7.70 [7.69 |7.73 7.67| 7.68] 7.69{7.90 {790 {7.70 |7.91 |7.95 |7.93
1 86 |85 86 {80 7.9 7.9 7.7 7.7 111 6.1 5.9 58 {59 |58 58 |56 |58 5.6
2 85 |87 88 |81 8.2 8.1 7.8 |78 |79 5.9 5.9 61 |60 |60 |60 [58 (57 5.8
3 86 (86 86 7.9 7.9 7.9 76 |76 {17 5.8 56 | 57 |59 |58 |58 |56 |56 5.6
DO 4 87 |86 84 |79 7.9 7.8 |76 (76 |76 5.7 5.7 90 |58 (58 |60 |57 5.7 5.4
5 80 |81 8.1 7.3 7.3 7.3 7.3 {73 |72 5.5 5.5 5.5 {51 5.1 52 |50 |50 5.1
6 89 |87 9.0 |83 8.5 8.3 83 182 |84 6.3 6.5 63 |62 |62 |62 |60 |65 5.9
7 87 |87 85 {82 80 |80 7.8 |78 |79 5.9 59 | 59 |58 |60 60 (56 [57 5.7
1 0.5 0.5 04 1|08 0.9 08 |06 |06 |06 1.9 1.9 1.8 B
2 0.6 0.6 0.5 |07 07 . |08 0.7 0.6 |0.6 1.8 1.6 1.6
3 0.4 0.4 0.4 |07 0.7 0.7 0.6 06 (06 1.7 16 1.8
BOD 4 0.4 0.4 0.5 0.5 0.6 0.7 04 |04 j04 1.5 1.4 L5
5 0.9 1.0 0.9 |05 0.6 0.6 0.9 1.0 |10 2.1 2.2 |21
6 0.4 0.4 0.4 0.5 0.6 0.5 1.1 1.0 |09 2.5 24 | 26
7 1.0 0.8 0.7 08 |08 0.7 1.1 0.8 |08 1.8 17 1.7
1 2.1 2.0 2.4 15 15 1.5 1.9 1.8 L7 2.2 2.0 1.9 [0.87 [0.87 [0.85 [0.96 [1.00 093
2 2.1 2.0 2.1 1.7 1.6 1.6 1.6 1.5 |15 2.3 2.2 | 22 |100 |100 |097 [098 |100 |100
3 1.9 1.9 1.9 1.4 1.5 1.5 1.4 1.5 |13 1.8 19 1.9 {082 |0.81 {079 |085 |0.84 }0.86
T-N 4 19 1.9 2.0 1.0 1.0 1.1 11 11 |11 2.0 2.0 1.9 [0.29 [028 [0.29 017 |0.20 |0.20
5 1.8 1.8 L7 1.3 12 1.2 1.2 1.3 |12 2.0 1.9 | 20 [0.49 |0.48 [0.48 |0.48 }10.49 |0.50
6 2.0 2.0 1.9 13 1.2 1.2 1.1 1.2 {12 2.0 2.0 1.9 |0.36 033 j0.32 {030 [033 |0.30
7 2.1 2.1 2.1 1.4 1.3 1.3 1.3 1.3 |13 2.1 2.1 2.1 [0.40 |041 (042 [0.36 |0.837 |0.37
1 0.065]0.06510.065 0.069 ] 0.070 | 0.069 | 0.079] 0,077/ 0.077 | 0.22} 0.22| 0.22}0.038|0.0380.036|0.034 0.037) 0.037
2 3,066 10.069 | 0.072]0.070 | 0.072 | 0.07410.081]0.079[0.084 | 0.21| 0.21] 0.21{0.038|0.040|0.040|0.039] 0.037 0.036
3 0.06210.063 | 0,065 | 0,064 | 0.064|0.068 [ 0.075{0.079{0.077 ] 0.21]| 0.21| 0.21|0.037}0,037 | 0.036 | 0.036 0.03610.035
T—P 4 0.07310.068]0.071]0.078 | 0.078 | 0.079|0.091]0.890{0.089 | 0.22| 0.23| 0.23|0.041}0.041|0.046/0.042| 0.041 0.044
5 0.064 | 0,064 | 0.062 | 0.069 | 0.069 | 0.068]0.081]0.081]0.081 ] 022} 0.23| 0.22]0.034|0033|0.032|0.036 0.034|0.034
6 0.091| 0.086 ] 0.087{0.085 | 0.900 ] 0.089 10,066 |0.064|0.058 | 0.24| 0.23| 0.22]0.020)0.017 0.019[0.021]0.018| 0.017
7 0,063 0.062 | 0.062 | 0,067 0.067 | 0.068]0.078}0.078{0.078 | 0.21] 0.21] 0.21}0.035]0.035{0.035)0.034 0.033 0.033




Table 2. Results of gestionnaire

(Analytical condition of round robin tests for public water in 1988)

Lab No. Analytical method Analyzer Remarks (Analytical condition)
1 Glass Electrode Method | PH Meter (R.E. : Sleeve—type) | Water temp.(20°7C)
2 ” ” (24C)
3 ” PH Meter (R.E. : C. Electrode) 230
PH 4 ” ” (14.5~15C)
5 ” (23C)
5 ” (18¢C)
7 ” PH Meter (R.E.: Sleeve—type) (227C)
1 Winkler (Alsterberg Azide Modifi.) | Titration Water temp.(20°C), Sample(300mf)
2 ” ” (207C), (300m)
3 ” ” (237), (300me)
DO 4 ” ” (227, (100me)
5 ” 4 (207), (300me)
6 ” ” (197, (102m2)
7 ” ” . (200), (300m)
1 Do Meter Method DO Meter Water temp.(20C), Sample(110mf)
2 Winkler (Alsterberg Azide Modifi.) | Titration (200, (100me)
3 Do Meter Mothod DO Meter (23C), (300me)
BOD 4 Winkler (Alsterberg Azide Modifi.) | Titration (200, (100me)
5 ” ” (207C), (300me)
6 ” ” (207C), (300me)
7 4 ” (200, (300me)
1 Cu+Cd Column Reduction Method TECHNICON Auto Analyzer Cell legth(10m), Wave legth(540nm)
2 ” HITACHI Model 100—10 (10mm), (540 nm)
3 ” ” Medel 100—60 . (10nm), (540nm)
T—N 4 ” Simadzu Model UV—180 (10mm), (540nm)
5 ” ” (10mm), (540nm)
6 ” HITACHI Model 100—0101 (105m), (540nm)
7 ” TECHNICON Auto Analyzer (50m), (5380 nm)
1 Molybdate Blue (Ascorbic Acid) ” (10mn), Wave legth(880 nm)
2 ” HITACHI Model 100~10 (50m), (880nm)
3 ” ” . 10060 (50m), (880 nm)
T—P 4 ” Simadzu Model UV—190 (50m), (710nm)
5 ” ” (10mm), (710nm)
6 ” HITACHI Modet 100—0101 (10 or 50 m), (710am)
7 ” TECHNICON Auto Analyzer (50mm), (710nm)
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Figure 2. Stratified histogram of DO(Public water 1988)
A Fresh—wB.Fresh—w C:Brackish D:Brackish

Bogn[ii(;lry 1T T T T T 7 LI

oss |— 1 | A

077 A . 1

e = S

1.13 . .

1.32 .

1.50 1 . .

1.68 . 8 .

187 - . b 1

2.06 A . :

2.23 A - 1 1

242 A . . T

260 7 (I ] Lt ¢ i Lot 1) [ A |
Data(n) 21 21 21 21
Mean 0.576 0676 0.729 1.867
S.D. 0.217 0.118 0.226 0.335
Variable 1 : 2 3 4

Figure3. Stratified histogram BOD (Public water in 1988)
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Figure4. Stratified histogram T—N (Public water in 1988)
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Figure5. Stratified histogram of T—P (Public water in 1988)

Table3. Basic stastics of analytical item

Ba;;:t s::;:telscs Min. Max. | Mean | S.D. C.V. Skewness | Kurtosis
Fresh water A 7370 | 7.790 | 7.568 | 0.147 | 0.019 —0,101 —1.780

B | 7.500 [ 7.780 | 7.589 | 0.080 | 0.011 0.698 | —0.636

Brackish water C | 7.550 | 7.980 ] 7.734 | 0.134 | 0.017 0.553 —0.899

PH D 7.620 | 8.150 | 7.810 | 0.160 | 0.021 1.083 —0.087
Seawater E{ 7.700 | 8.180 | 7.995 | 0.107 | 0.013 | —0.330 1102

F {7880 |8190] 80320095 0.012 0.239 | —1.178

| Total sample (21) | 7.370 | 8.190 { 7.788 | 0.218 | 0.028 0.081 —0.998
Fresh water A {8000 | 9.000] 8567 | 0.250 | 0.029 | —0.757 0.076

B | 7300 | 8500 7.938 | 0.319 | 0.040 | —0.685 | —0.029

Brackish water C | 7.200 | 8400 | 7.738 | 0.301 | 0.039 0.417 | —0.103

DO D | 5.500 | 6.500 | 5.876 | 0.270 | 0.046 0.531 —0.403
Seawater E | 5100 | 6.200 | 5.829 | 0.321 | 0.055 | —1.204 0.500

F | 5000 | 6500 | 5.638 | 0.332 | 0.059 0.039 0.880

Total sample (21) | 5000 | 9.000 | 6.931 | 1.220 | 0.176 0.095 | —1.615

Fresh water A ] 0.400 | 1.000 | 0.576 | 0.217 | 0.376 0.855 —0.877

B {0500 | 090006760118 | 0.174 —0.083 | —1110

BOD Brackish water C| 0400 | 1.100 | 0.729 | 0.226 | 0.310 0,205 | —1.302
D| 1.400 | 2.500 | 1.867 | 0.335 | 0.180 0.747 | —0.546

Total sample (21) | 0.400 | 2.600 | 0.962 | 0.577 | 0.600 1.143 0.189

Fresh water 1.700 | 2.400 | 1.986 | 0.149 | 0.075 0.575 0.821

B| 1.000 | 1.700 | 1.348 | 0.197 | 0.146 | —0.117 | —1.048

Brackish water C {1100 | 1.900 | 1.362 | 0.236 | 0.173 0.765 | —0.529

T—N D 1.800 | 2300 | 2019 | 0.129 | 0.064 0.464 | —0.744
Seawater E | 0.280 | 1.000 | 0.597 | 0.269 | 0.451 0249 | —1.729

F | 0170 | 1.000 | 0.597 | 0.269 | 0.451 0.249 | —1.781

Total sample (21) | 0.170 | 2400 | 1.318 | 0.618 | 0.469 { —0.253 | —1.152

Fresh water A 0.062 0091|0069 | 0009 | 0.129 1.280 0.212

B| 0.064 | 0.090 | 0.073 | 0.008 | 0.105 1.030 | —0.178

Brackish water C| 0,058 | 0.091| 0.078 | 0.008 | 0.101 —0.785 0.541

T—P . D| 0.210 | 0.240 | 0.218 | 0.009 | 0.042 0.642 | —0.727
N Seawater E| 0017 | 0.046 | 0.035 | 0.007 | 0.214 | —1.188 0.575
F| 0017 | 0044 | 0.034 | 0.007 | 0.208 | —1.231 0.730

Total sample (21) | 0.017 | 0.240 | 0.085 | 0.063 | 0.748 1.424 0.610

{ Note ) S.D. : Standard Deviation
C.V. ! Coefficient of Variation
unit : (mg/ liter )
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Table4. Analitical results of variance
(Two way layout )

FACTOR Fo | TESTS FACTOR Fo | TESTS
LABORATORY 178.263 | LABORATORY 6.523  #x
Al INTERLABORATORY | 1.03 Al INTERLABORATORY | 0673
LABORATORY 22,056 | ** LABORATORY 32364  *x
Bl INTERLABORATORY | 2400 B| INTERLABORATORY| 1636
LABORATORY 68.363 | *+ LABORATORY 24204]  *s
p || INTERLABORATORY | 1078 T C| INTERLABORATORY 1.286
H [ TLABORATORY 15964 | e | [ [LABORATORY 8.154]
INTERLABORATORY |  1.892 INTERLABORATORY | 1754
LABORATORY 14872 | = LABORATORY 1732.722] #=
E| INTERLABORATORY | 0544 ! INTERLABORATORY| 3120
LABORATORY 123753 | *» LABORATORY 1255.987]  *=
F| INTERLABORATORY | 0.258 Fl INTERLABORATORY| 2275
LABORATORY 11.915 | # LABORATORY | 61.024]  #+
Al INTERLABORATORY | 0032 Al INTERLABORATORY| 0583
LABORATORY 67.339 e LABORATORY 98.141 **
Bl INTERLABORATORY | 1574 B| INTERLABORATORY| 3198
| TABORATORY 102880 | e+ | . [ [LABORATORY 30583+
p |“| INTERLABORATORY | 2167 ' INTERLABORATORY |  0.457|
O [ |LABORATORY 18360 | |, || LABORATORY 8.688]  *x
INTERLABORATORY |  0.160 INTERLABORATORY | 0,563
LABORATORY 61440 | *+ LABORATORY 74,465  #x
E| INTERLABORATORY | 0.794 E| INTERLABORATORY| 0140
LABORATORY 15198 | #x LABORATORY 78.954]  *x
Fl I NTERLABORATORY| 1534 Fl INTERLABORATORY| 0837
LABORATORY 28375 | **
Al INTERLABORATORY | 1219 (Note) TESTS:
LABORATORY 10.975 ok ** | Significance level 1%
BB INTERLABORATORY 1.814 Blank : No Signicance level
9 | LABORATORY 75351 |  ar A, B: FRESH WATER
INTERLABORATORY | 1636 ' C. D: BRACKISH WATER
LABORATORY 57.241 K E, F: SEAWATER
D| INTERLABORATORY | 1443
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Table5. Comparison of results obtained in both years

Test samples PH DO BOD | T-N | T—P Remarks
‘ 1987 Mean 1.12 1.62 1.37 (C#— concentration)
A Fresh C.V. 0.32 0.13 0.04 (10) (mg/liter)
water | 1988 Mean | 7.56 8.5 0.57 1.98 0.069
CV. | 0019 | 0.029 | 0.376 | 0.075 | 0.126 (20)
1987 Mean 1.00 1.39 0.122
B:Fresh C.V. 0.13 0.14 0.08 (203
water | 1988 Mean | 7.58 7.9 0.67 1.34 0.073
CV. | 0011|004 | 0174 0146 | 0.105 (10)
1987 Mean 1.35 1.77 0.213
C : Brackish C.V. 0.21 | 0.07 | 0.07 (2000)
water | 1988 Mean | 7.73 7.9 0.72 1.36 0.078
CV. | 0.017 | 0.04 0.31 0.173 | 0.098 (33000
1987 Mean 2.02 1.39 0.215
D: Brackish . CV. 0.06 | 0.04 | 0.10 (1900)
water | 1988 Mean | 7.81 5.8 1.8 2.01 0.219
C.V. | 0.021 | 0.046 | 0.18 0.064 | 0.042 | (13900)
1987 Mean 0.46 0.026
E Seawater C.V. 0.89 0.08 (18500)
1988 Mean | 7.99 5.8 0.59 0.035
CV. | 0.013 | 0.065 0.451 | 0.214 | (19000
1987 Mean 0.33 0.034
- Seawater C.V. 0.27 0.34 (18500)
1988 Mean | 8.03 5.6 0.59 0.034
C.V. | 0.012 | 0.059 0.533 | 0.208 |} (19000)

[Note ) C.V. . coefficient of variation
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Tablel. Analytical values of

Spa |Year of |Temp. | Amount |Evaporated Na*t Kt |ca™ Mg-H Mo |Fet | F~
analysis of flow| residue pH ] ]
No. T £/ min 4 /ky ng/ kg |mg/ kg|mg ke | ng kg |mg kg|mg/ kg |mg kg
S.51. 1| 47.2 16 1.008 8736531100 | 7.3 | 0.9 0.7
S.52. 6| 49.8 29 0.917 8113296 | 92| 58 | 15
S.55. 8| 475 89 1.122 7713037 67|53 | 1.8 [ 0.1 | 0.5 1.6
i S.56. 1| 46.0 40 1.142 790136231108 | 71 | 0.8 | 0.0 | 0.1 | 43
S.59. 8| 47.0 65 0.985 803654 7.0 1.3 {02 |00 |01 | 40
S.60. 2 _
S.63 8| 46.8 26 1.075 701013981} 84| 49 | 06 |01 ] 01 | 40
H 1. 2| 46.56 32 1.080 8.3(3636| 88| 75 | 1.0 |01 | 01 |42
1s.51. 1] 47.2 27 0.993 8213726 | 97| 7.3 | 13 0.6
S.52. 6| 485 22 0.900 8013296 92| 65 | 1.1
S.55 8 0.784 8213111 69|36 | 27 | 0.0 | 0.2 1.5
5 S.56. 1| 46.5 26 1.132 7.9 4052|111 7.1 0.8 | 0.0 | 0.2 | 486
S.59. 8| 47.0 24 0.969 803577 84| 12 |02 |01 }00 |41
S.60. 2| 4756 24 1.112 803952110962 | 09 |00 )00 |44
S.63. 8| 464 19 1.096 7913925 | 84| 44 | 06 j 01|01 | 42
H 1. 2| 453 20 1.052 818727 | 91| 75 | 1.0 | 0.1 | 0.1 | 47
S.51. 1| 47.3 39 1.012 873726 97| 7.5 1.7 0.7
S.52. 6| 49.4 50 0.923 870133241 921 65 | 15
S.55. 8| 475 39 0.792 8313111 68| 77 | 04 | 01 | 01 1.6
5 S.56. 1} 475 26 -1.130 841413811081 76 | 08 | 0.0 | 0.0 | 43
S.59. 8] 475 46 0.987 823615 87|16 |02 |01}01 |41
S.60. 2| 47.5 47 1.077 8213905114} 66 | 09 | 00| 00 | 46
S.63. 8| 47.3 63 1.115 8413962 88| 48 | 06 {01 ] 00 |46
H 1 2 471 61 1.091 8.6|363.6| 87| 75 1.0 | 0.1 |00 |51
S.53. 6| 22.0 140 0.812 7502000 11106 | 1.3 | 00} 00
S.55. 8| 215 240 0.538 |87(1630| 1.8 | 1.0 {03 | 00| 00 | 15
4 |S.56. 1) 21.0 185 0.554 882112 17|18 | 03 100|011 |43
S.59. 8| 21.0 200 0.530 8201981 12]05 |01 |00} 00 |38
S.60. 2| 21.5 222 0.519 g82(1881] 16| 16 | 02 | 0.0 ] 0.0 | 38
S.63. 81| 213 197 0.660 882084 1.3 16 | 02 | 00| 00 |} 40
‘H. 1. 2| 210 183 0.759 9.0)190.9| 12| 1.5 | 01 [ 00| 00 | 3.4
T, BIREWREERUIZ. Ned i%, 53%E6HT220C, TWE2AT210T

No.2 i3, Nol & EROEAATRLIZ, 63484 E1LOCOETFTTHH, EXOH TIIEICEWE
I 46.4°C, TEE 2 Bt 45.3 CELETHALNIZ, MIEA LT,

No3id, 526E61049.4CE - I %ML, Ew, DUINRROREIE, £ENICDUTIRS
MORBIZAEFECERICL BT EA LSS AMETOEMBR NI,
S1le 2. BHE



components of hot spring waters

Ct [HS [S,0; [SO;” [HCO; |CO;” |HSiO; |H,Si0; [ COp | H,S | o o 0
ng/ ke |mg. ke| mg/ke| me kg| mg/ke | mg/ke| mgke| mg ke |mg ke |mg kg characteristics
24.7 | 1033.0 44.2 Na—HCO,
31.6 914.5 55.9 %
29.1 1039.0 | 6.1 250 1.6 ”
320 | 0.1 | 0.0 0.0 | 10370 | 6.1 | 20 | 1040 | 249 0.9 ”
286 03 | 0.3 | 00 | 8360 480 | 00 | 659 | 140 0.0 %
26.6 | 0.0 | 0.0 1.1 110320 62 | 00 | 627 |21.8] 0.0 ”
28300 | 00 1.2 110180 | 237 | 20 | 565 |145| 0.0 ”
24.1 1115.0 45.5 Na—HCO,
30.2 3.3 | 8983 29.9 ”
31.2 1053.0 | 6.2 253 | 1.8 ”
32302 | 00 | 06 |11840| 7.0 | 21 | 1093 |285| 1.2 ”
288 101 | 00 1.6 | 8695| 300 | 00 | 662 |146]| 00 | 7
329 |01 | 00 | 00 | 9824 420 | 00 | 659 |165] 0.0 ”
26.6 | 0.0 | 0.0 1.2 |1021.0| 39| 00 | 625 [342| 00 %
280 | 0.0 | 0.0 14 |10350| 49 | 11| 588 |27.5] 00 ”
24.7 1066.0 40.3 Na—HCO,
32.5 2.1 | 9053 33.8 %
31.2 1121.0| 6.6 27.0| 1.7 "
322101 | 00 | 00 |1141.0] 67 | 20 | 101.5 | 274 13 ”
285 | 0.1 | 00 0.3 | 8451 | 450 | 0.0 | 655 | 142 0.0 ”
31602 | 00 | 00 | 9367|540 | 00 | 665 |157] 0.0 Z
27.9 1 0.0 | 0.0 1.1 | 9739 324 | 00 | 554 | 65| 0.0 %
288 | 0.0 | 0.0 1.1 | 9831 411 | 45| 562 | 63|00 ”
70| 00| 01 |268 | 5062|362 | 00| 182 |122] 06 |Mineral spring based
9.9 501.0 | 3.0 121 ] 0.7 ”
46| 01| 00 | 400 | 5736| 34 | 11| 546 |138| 05 ”
48102 | 00 | 328 | 3930|240 | 00| 195 | 66 0.0 %
48| 02 | 00 | 320 | 3893|228 | 00| 188 | 65 0.0 ”
1400 | 02 | 267 | 4241 348 | 00| 192 | 09| 0.0 ”
20|00 | 01 | 301 | 4193| 411 | 32| 139 | 09] 0.0 ”
Nol, 2iE%REH, N3, 4XEIEETHE. F2HIUNILACEHEY, 63F8AITIF2640/

L e OBFL L% Fig. 3 WRUL Tz, BIRRINCE
HEA2R2E, N 1iEX51E1AIC164/minTH-
12 b DdS, 55HESAIICIZ8IL/min & BIEEE
L, 5641813404 /min LHEBL TNV, &
1z, 594E8AIT 654 /min BHL TV D23, 60

min , JOAE 2 Aitid 324/min ML TWZ, C
DIFS1Z 5548 A & 594E 8 A DE/KHITEINL,

564E1 AL 6042 ADRIHICHDLIZ3DT, N
1oBHEIZ, MEIRIAMT/KEICKE SEES

hadDEBON5,
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Figure 3. Secular change of amount of flow
of hot spring waters
Note : No.1~ 3 ; Ryujin Spa
No.4 ; Komatagawa Spa
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hot spring waters
Note : No.1~3 ; Ryujin Spa
No.4 ; Komatagawa Spa
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Table 1. Qutline of man-made dam
, Catchme— | Reservo— | Storage Effective | Factry | River B— | First and
¢ Na | Rever Basin Dam Name The Site nt Area ir Area Capgeity | Cepacit. Number | asin Po— | Controll— Kind
: G o> | G | 5 pulation | <d Filling
i_l_ Kin River Sakura Pond Kokawa—cho 2.8 0.10 566 540 0 0 (1852) | Irrigation
2 Yamada Dam Kisigawa—cho 16.4 0.35 3,400 3,370 1,000 5.28 Flood Control
1._3\_‘ Arida River Ichinoe Reservoir | Kooya—cho 2.2 0.01 20 - 4] 0 S.11 Reservoir
4 Futagawa Dam Simizu—cho 2288 0.86 30,100 19,200 26 8,700 5.42 Mult ipurpose
5 | Hiro River Hirokawa Dam Hirckawa—cho 12.6 0.20 3,500 3,250 0 107 S.50 Flood Control
6 | Hidaka River | Tubayama Dam Miyama—mura 396.5 2.68 49,000 39,500 16 6,000 H1 Multipurpose
7 | Hiki River Tonoyama Dam Ootou—mura 294.0 1.37 25,446 13,795 8 2,300 . §.32 Hydroelectric
8 | Koda River Hichikawa Dam i Kodagawa—cho 102.0 1.78 30,800 25,400 3 1,300 s.32 Multipurpose
9 | Oota River Kodakumi Dam Nachikatuura—cho 40.0 0.50 7,486 6,596 1 1,300 S.33 Disaster Prevention
_—13_ Singu River Komori Dam Kitayama—mura 564.0 114 8,882 4,692 45 16,386 S.40 Hydroelectric
11 Nanairo Dam Kitayama—mura 639.0 3.32 61,300 10,700 25 6,500 S.40 Hydroelectric
Table 2. The quality of water in man-made dam
COD (mg ) TN (mg2) T—P (mg 2)

Dam Name Maximum | Minimum Avqrage Maximum | Minimum | Average Maximum | Minimun | Average
Sakura Pond 7.2 3.0 4.6 51 0.87 2.4 0.027 0.010 0.018
Yamada Dam 7.0 . 8.2 4.8 2.1 0.84 1.3 0.053 0.019 0.029
Ichinoe Reservoir 5.4 0.9 2.7 0.67 0.37 0.54 0.019 0.005 0.009
Futagawa Dam 3.5 0.8 1.9 0.65 0.21 0.43 0.047 0.003 0.016
Hirokawa Dam 4.3 1.1 2.2 0.66 0.22 0.42 0.016 0.003 0.010
Tubayama Dam 1.1 0.6 0.9 0.32 0.20 0.26 0012 0.006 0.009
Tonoyama Dam 9.1 1.2 3.6 2.3 0.13 0.568 0.17 0.011 0.038
Hichikawa Dam 11 1.1 3.5 0.52 0.15 0.31 0.15 0.006 0.036
Kodakumi Dam 2.1 0.5 1.2 0.38 0.11 0.19 0.009 0.003 “0.006
Komori Dam 2.9 0.8 1.6 0.36 0.18 0.24 0.015 0.006 0.010
Nanairo Dam 2.8 0.7 1.5 6.32 0.16 0.22 0.018 0.003 0.008

Maximum 11 3.2 4.8 5.1 0.87 2.4 0.17 0.019 0.038
Al Dam [ mam 11 0.5 0.9 0.32 011 | 0.9 0.009 0.008 | 0.006



3)
Table3. Environmental Quality Standard

(Lake )
(a)
Item
Type cOD
AA Img/ £ less
A 3mg/ 4 less
B 5mg/ 4 less
C 8mg/ L less
(b
. Trem T—N T—P
Type
I 0.1mg/ 4 less | 0.005mg/ 2 less
I 0.2mg/ 4L less | 0.01 mg 2 less
i} 0.4ng/ 8% less | 0.03 mg L less
v 0.6mg L less | 0.05 ng/ % less
v 1 mg/ 4 less | 0.1 mg L less
4. HEMBOHES
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Figure2. Correlation (T—N:T—P)

Tabled. Correlation

Group n T—N:T—P T—P:COD T—N:COD
Y=0.0023X+0.0175 | Y=48.693X+ 1.5348 | Y=1.0019X+ 2.3173
Summer | 41
r=0.1032 r=0.7655 * | r=0.4877 *
Y=0.03156X—0.0017 | Y=70.7567X+1.6941 | Y=25846 X+ 0.8388
Winter 41
r = 06383 * | r=07831 * | r=0.8255 *
Total 82 Y=10.0083X+0.0122 Y=74.922X+1.4963 Y=1.3521X-r1.7988'
ta
° r=0.2778 sx | r=0.7003 x| r=05770 x
Note. * Significance level 0.1%

#% Significance level 0.5%
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Biodegradation of Sodium Linear Alkylbenzene
Sulfonate(LAS) and Aniline in River Waters of
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Figure 1. Structural formulas of

LAS and aniline



Tablel. Physical and chemical properties and toxicities of LAS and aniline

LAS Aniline
Molecular weigth 93.13
Property Colourless and odorless Colourless or pale yellow
Melting point —6C

Soludility in water | C10~: 0.6 4/£(25C)
C12~:0.034/0(25C)
Cl14~:0.034/£ (43C)
C16~:0.034/£(48C)
C18~:0.034/0(56C)

3.4 x 10000ppm (15.6°C)
3.5 % 10000ppm (25°C)

Specific gravity

1.235

Toxicity’ LD50(Rat, Hypodermic) 810mg kg | LD50(Rat, Oral)  440mg kg
LD50(Mouse, Hypodermic)1250mg/kg | LD50 (Mouse, Oral )1250mg kg
Output 178, 573 t (1986 : Japan’s output 105, 934 t (1986: Japan’s output )

of alkylbenzenesulfonic acid of raw
materials)

Environmental data | 1987:0.28~29 ppm in waters
1.0~260 ppm in sediments

1976:0.00002~0.028 ppm in waters
0.0007~0.50 ppm in sediments

MESELHEBETH Y, HOETIR/ IV TTHDH
2HEm(AOS 8FHA) b5,

KRONDRIFESIZ ER S BE, LONIAE, %
UTCHIKE E U, 25 3 knBih 1o3EEIE D 3
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REFHE, TUTAO»S 1 B iz HEOHED 4
s, FENOBESIZ ER» =AM, BBEFFK
&, W0, U TRIO»5 1 kmiEhiz (SEOWED 4
His, 11 EATHS, ChHBIER%Fig.2
12, KB RUEEH% Table2 IC7RT,

Table2. Sampling date and et

start date of cultivation

Pacific
ocean

Figure 2. Location of Wakayama pre. and

Water area Sampling Start date of . .
date cultivation sampling sites _
- - ®: Funato,®: Kinokawa bridge, @ Saikazaki
Kino river 1987. 6.23 1987. 6.26 @ Shimizu bridge, ®: Reservoir of Futagawa
Arida river 1988.11.22. 1 1988.11. 25 dam, ® : Yasuda, @ Coast of Funacoshi,
®: Miwa bridge, @ : Kumano bridge, @ : Estuary,
Shingu river | 1987.11.19 1987.11. 26 @ : Coast of Yamahira, @: Ogawa bridge,
@: Kitajima bridge, @: Ise bridge
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E ok ) o

it bE it %, 1/5Nutrient Broth
(NB)200mf 238 L, 150mRT 50mAic o3},
BETIIEICKEKSOEMAZ S, ChbEF —
ko L—T7CHEL, WE1/5NB150m &k UE
B1/10 NB100mATE T 5, Z DFE 1/5NB
150 mbiT AR A 150 e IR AT, MBI
EURICIOMTORET 5, DS b 12F8I1TE
HRAK 0.1 A%, ThEABLL, EH12
KAEBE LT B,

F0E 1/ 10 NBAREBRERE 6 A 10m
CFONEL, FRENAR0 I AL, ThECEEL
ERD

158, HEMEEMESAAR (ERER ) 138
L AS 2,000 ppm/ BEZEE /K, 7= U > 1 4,000
ppm / HEEEKTH %,

110 NBit, ®YV_7+> 059, BRz+Z
0.25¢, 7va—20.1¢, KEKIL000mAH Sk
D, 10%HCI %723, 10%NaOH%EBWT pH
6.8~ T.21CEEET B,

THbE,

AR [ meEmE | + s + | B | 12K

BE | WMEME +Ii¥.ﬁﬁ 124

cE [ B K|+ [H] + [ FeEE ]| ex
DRI B CEWEC L AR Bo

ic, A, BEizo0og8, 18, 48, 7THIL, 3
A¥ons s h, AEIZO.D.ERE, #t3/LemE
OER, BEIZOD. HIE, £, CEIX0H, TH
T, 3E&ToORELY, HEMtEwEOEE, UL
DARABTTHED 70—+ — F A Figure 31CRd

RERUEER
1. —BEBILNT

—RRIEE OFER % Table 3.1TR T,

1) fEolINIBRER R (R AMIINA»S T
kDo, BWEIXBOD 2.0ng 8, ILDIIKER
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group microorganisums chemicals test tub
A(test) + + 12
B (blank) + - 12
C(control) — + 6

microorganisms
. water from unpolluted
river or sea

5.0 me 4.9ml

1 ms
mixture (10.0 mf) 0

sealed with film
fixed at angle 30° in a dark box

cultivation Cupto 0, 1, 4, 7day )

medium(autoclaved) : 15 NB solution
: 0.2% pepton solution, pH7

chemicals (LAS or aniline )
. sterile water

. sterile test tub (¢ 25x 200mn) with tight plug

. incubated at 25°C with shaking at 120 rpm
| measured turbidity of the mixture (OD at 610nm)
. determined the remaining chemicals by suitable methods

Figure 3. Cultivation Method for Biodegradation Test of Chemicals



Table3. Chemical compositions of river

and sea waters

Water area Kino river Arida river Shingu river
Sampling station Funato lgipokawa Saikazaki Si{nizu Res. of Fu—] Yasuda { Coast of_ Mi'wa Kufnano Estuary | Coast .of
ridge bridge tagawa dam Funakoshi | bridge bridge Yamahira
Temperature T 22.2 24.6 22.4 11.8 13.5 15.1 18.2 15.2 16.2 15.0 21.2
Water colour Green [g):er:n Sea green» Green Green Green Sea green .Green g:):;!t Ef:: Sea green
pH 7.35 7.11 7.98 7.96 7.56 816 815 7.07 6.95 695 8.19
Dissolved oxygem mg/2 8.2 5.6 8.1 11.0 8.0 10.3 7.4 9.3 9.3 8.7 7.0
BOD ng/ L 2.0 <0.5 * 15 1.4 13 * 0.8 0.6 0.9 *
COD Mn ng/2 2.5 34 2.4 0.7 0.8 0.8 1.5 0.9 0.9 1.8 1.0
Suspended solid ng/2 3 3 2 2 5 1 2 <1 <1 <1 1
n—hexane extracts ng/f | <<0.5 <05 <05 <0.5 <0.5 <05 <0.5 <05 <0.5 <0.5 <056
Chlorinity ng/ 8 9 11,500 18,200 4 4 4 18,400 2 61 12 19,800
MPN of Coliform grouwn | 94 x10° | 7.9%10° | 49x10 | 43x10° 9.1 9.1x10 | 24x10° | 15x10 [7.9x20 | 17x10° 2
Bacterial count  /mf | 1.5x10°| 21x10° | 1.3x10' | 38x10° | 13x10° | 45x10°| t.4x10 | 7.1%10*] 2.0x10°| 9.4x10°| 1.5x10°
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Figure4. Growth of microorganisms in LAS



Tabled. Biodegradation of LAS in the river or sea waters

Water ‘ . Biodegradability (%)
Sampling station Group | Start day of After After After
area P | cultivation 1days 4days 7 days
Funato A 0 6 98 100
Kino Kinokawa bridge 0 12 6 27
group
river Saikazaki 0 6 0 23
C group 0 11
Shimizu bridge 0 8 4 85
Res. of Futagawa dam| A 0 3 16 51
Arida
) Yasuda group 0 4 2 100
river
Coast of Funakoshi 0 6 15 14
C group 0 2
Miwa bridge 0 8 17 43
Kumano bridge A 0 12 19 83
Shingu
. Estuary group 0 1 17 87
river
Coast of Yamahira 0 9 9 19
C group 0 4
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Table5. Biodegradation of aniline in the river or sea

Biodegradability (%)

Water . )
Sampling station G Start day of After After After
area TOUP | cultivation 1day 4days 7days
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rou;
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~ C group 0 0
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Arida
) Yasuda group 0 0 3
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in
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river
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C group 0 0
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