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Effects of Pectin and Arginate on Glucose Absorption
Rates and Mucosal Maltase Activities
in the Guinea-Pig lleum in vitro

Isao Hanawa and Hideyuki Sando

Abstract. Using the guinea-pig everted ileum, the effects of pectin and arginate on
the glucose absorption and mucosal maltase activity were investigated in vitro by the

measurements of trans-intestinal potential difference.

The glucose absorption markedly

depressed by the presence of 0.5% pectin, whereas 0.5% arginate showed no such effect.
Considering the viscosity of test solutions, the effect of pectin could be explained by an
impairement of mucosal membrane function, especially active transport sites of glucose.
The mucosal maltase activity was depressed by 0.5% pectin and that was enhanced by

0.5% arginate.

Key words : guinea-pig ileum, dietary fiber, pectin, arginate,
glucose absorption, maltase activity '

It has been known that the delayed effect of
soluble dietary fibers onsugar absorption rates
in the small intestine is attributed to an increa-
se in viscosity.” Using rat intestinal segments,
Elsenhaus et al. (1980)? and Johnson and Gee
(1981)® have suggested the uptake of sugars or
amino acids is inversely related to the viscosity
of the incubating solution. On carbohydrate
absorption, another important aspect of dietary
fiber is that fibers can modify the rates of
enzymatic digestion of disaccharides at the
mucosal surface, but their effect have not been
consistent. Pectin-containing diets have been
reported to decrease the activities of lactase
and invertase (Thomsen and Tasmen-Jones,
1983)* or to increase the activities of villus
enzymes (Schwartz et al., 1983)°.

Using guinea-pig everted ileums, we have
studied that effects of pectin and a:giﬁate
on the activities of glucose absorption and

mucosal maltase by measuring trans-intestinal

Department of Hygienic Chemistry (4£#%
BMLEHR) W 3h, LmEsE

potential differences. It was suggested in this
study that pectin-containing solution decreased
in both glucose absorption rates and maltase
activities, whereas arginate enhanced maltase

activities.

METHODS and MATERIALS

Throughout this study twenty five guinea-
pigs, 200-300g body weight, were used. The
methods for preparation of the everted ileum
and recordings of the trans-intestinal potential
were similar to those described by Hosi(1976)°.

The animals were anesthetized with urethan
(1g¢./k¢, i. m.) and chloroform. After amidline
incision of the abdominal wall, the terminal
ileurn was excised. The excised illeum segment,
about 3cm in length, was rinsed sith the control
After that, it was everted and fixed
over a multinly fenestrated polyethylene tube

solution.

(5mm in outer diameter), which was closed just

below the lower margine of the fenestrated area.
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The everted ileun which was tied over the
fenestrated area was immersed in 80m¢ control
solution bubbled with pure oxygen, and a small
quantity of control solution was put into the
tube (Figure 1).

ducted at a temperature at 37°C.

A
P 4]

o[

The experiments were con-

-
: Y
B—PF -
Py N
9 I
Figure1l. Diagram of an apparatus for

measuring the trans-intestinal
potential difference. A, agar
bridge; B, bathing solution; C,
calomel electrode; G, oxygen
inlet; I, everted ileum segment;
K, 1M KClI solution; P, fenest-
rated polyethylne tube.

The trans-intestinal potential was monitored
by two narrow agar bridgs, that were made by
49 agar containing 1M KCI, through calome!
half-cells to a direct-writing d.c. amplifier
(Toa Denpa, EPR-10B).
intestinal potential (APD) induced by the addi-

tion of glucose or maltose to a mucosal-side

Changes in the trans-

solution of the ileum were measured from the
original baseline. Glucose or maltose concent-
rations in the mucosal-side bathing solution
were changed succesively from 1 to 10 mM in

the addition of glucose or from 0.5 to 5 mM in

that of maltose. Reciprocal values of APDs
measured in each concentration were proportio-
nal to the concentration of glucose or maltose
as described by Hosi et al. (1976)®. The values
of maximum PD change (APDmax) and half
saturation concentration (Km) were calculated
The values of APD

in each experiment were expressed as the rela-

from the regression line.

tive values of APDmax in the control solution.
In addition, it was measured times attained
to half amplitude of APDmax from onset of
glucose or maltose addition and expressed as
Tl 2.

The compositions of bathing solutions are
shown in Table 1. Pectin as lemon powder and
sodium arginate were obtained from Wako Co.
Japan. Both the Na ion concentration and pH
of bathing solutions containing 0.59% dietary
fiber were equalized with that of the control
solution by adding NaOH or by reducing Na:

SOu.

Table1. Composition and viscosity of
test solutions

Control | Pectin | Arginate

solution | solution | solution
Na:S0: (mM) 25,0 | 23.75 19.0
Mannitol (mM) 220.0 220.0 220.0
CaS0: (mM) 1.5 1.5 1.5
MgS0: (mM) 1.0 1.0 1.0
KHPO: (mM) 2.0 2.0 2.0
NaOH (mM) - 0.64 -
Pectin (g/dD) - 0.5 -
Na arginate(g/dl) - - 0.5
Viscosity(cPs) 1.07 3.34 20.00

The viscosity of test solutions was measured
by the viscometer (Tokyo keiki, B-type) and

the results are shown in Table 1.



RESULTS
1. Effects of pectin on the glucose absorption
Figure 2 shows the relationship between
APD amplitude and glucose concentration on
In both
the control and 0.5% pectin solutions, increas-

the mucosal-side bathing solution.
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Figure2. The APD amplitude as a function
of glucose concentration.
The values of APD were expressed
as the relative values of APDmax
in the control solution. Solid circles
show APDs in the control solution.
Solid triangles show APDs in the 0.5
9% pectin solution, Data points are
meanT8.D. of 3 experiments.

ing the glucose concentration produced an in-
crease in the amplitude of APD, but changes
in the amplitude of /APD in the pectin solution

were smaller than that in the conntrol solution,

As shown in Table 2A, the values of APDmax

Table 2. Effect of pectin on the glucose
absorption

A. APDmax (mV)

No Control (A)  Pectin (B) BA
1 8.40 4.00 0.48
i 5,43 2.26 0.42
I 3.27 1.20 0,37

B. Km
No. Control Pectin
1 0.27 0.31
bi 0.31 0:35
il 0.28 0.50
C. TL/2 (min)
No. Control Pectin
I 0.3 0.3
I 0.5 0.3
I 0.5

0.3

in the pectin solution decreased in 37~48% of
that in the control solution. On the other hand,
the Km in the pectin solution had a tendency
to increase in values from that in the control

solution, but pectin had no noticeable effect
on the T1”2 values (Table 2B and C).

2. Effects of pectin on the maltase activity
Figure 3 shows the relationship between APD
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2.5 5
Concentration of maltose (mM)

Figure 3. The APD amplitude as a function
of maltose concentration.
The values of APD were expressed
as the relative values of AlgDmax
in the control solution, Solid circles
show APDs in the control solution.
Solid triangles show APDs in the 0.5
% pectin solution. Data points are
mean=+S.D. of 3 experiments.



amplitude and maltose concentration in the
mucosal-side bathing solution. In the control
golution, changes in APD amplitude showed a
similar behavior to that observed in a previous
section. In a presence of 0.5% pectin in the
solution, however, changes in APD were re-
markably reduced in amplitude. Table 3Ashows
APDmax values in the control and pectin so-

lutions. Comparing these results with those

in Table 2, APDmax values in the control
Table 3. Effect of pectin on the maltase
activity
A. APDmax (mV)
No. | Control (A) | Pectin (B) BA
I 6.4 2.66 0.38
n 5.35 " 0.58 0.10
m 3.38 0.80 0.24
B. Km
No. Control Pectin
I 0.30 0.28
Ji| 0.38 1.17
I 0.36 0.93
C. TL72 {(min)
No. Control Pectin
1 0.2 0.4
1} 04 0.8
m 0.5 0.5

but
APDmax of maltose experiments greatly de-

solution had no noticeable difference,

creased to about half of that of glucose ex-
periments. This clearly indicates that pectin
has an effect to decrease the activities of the
mucosal maltase. |
effect on Km and T1,”2 values (Table 3B and

o.

Pectin had no significant

3. Effests of arginate on the glucose
absorption
Figure 4 shows the relationship between
APD amplitude and glucese concentration in

the mucosal-side solution. Each test sample

1.0 ¢

0.5

Normalized APD

2 10

Concentration of glucose (mM)

Figure4. The APD amplitude as a function
of glucose concentration.
The values of APD were expressed
as the relative values of APDmax
in the control solution. Solid circles
show APDs in the control solution.
Solid triangles show APDs in the 0.5
% arginate solution. Data points
are mean=3.D. of 3 experiments.

had a tendency to increase slightly by the ad-
dition of arginate and the averaged value of
APDmax in the arginate solution was 1.2 fold
of that in the control solution (Table 4A),
whereas the Km value slightly decreased in the
arginate solution (Table 4B). By the presence

Table 4. Effect of arginate on the glucose
absorption

A. APDmax (mV)

No. Control (A) Arginate (B) BA
I 2.53 3.07 1.21
i 5.38 6.85 1,27
m 15.63 17.54 1.12




B. Km

No. Control Arginate

I 0.37 0.26

I 0.27 0.19

m 0,22 0.20
C. T1L72 (min)

No. Control Arginate

I 04 2.5

1 0.3 4.5

il 0.4 7.2

of arginate in the mucosal-side solution, the
time .course of glucose response greatly re-
tarded, and so that the T1/2 walue in the argi-
nate solution remarkably increased in all
samples tested (Table 4C). This result is ex-
plained by an increase of viscosity (Table 1).
4. Effects of arginate on the maltase acti-

vity

Figure 5 shows the relationship between APD
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Figure 5. The APD amplitude as a function
of maltose concentration.
The values of APD were expressed
as the relative values of APDmax
in the control solution. Solid circles
show APDs in the control solution.
Solid triangles show APDs in the 0.5
% arginate solution. Data points
are mean=®S.D. of 3 experiments.

amplitude and maltose concentration in the
mucosal-side solution. In each step of maltose
concentration, APD amplitude in the arginate
solution became larger than that in the control.
The APDmax value of arginate experiment
was about 1.5 fold of the control value (Table

5A). This result clearly indicates that the

Table 5. Effect of arginate on the maltase
activity

A. APDmax {mV)

No | Control (A) | Arginate (B) B/A
| 5.08 9.09 1.79
o’ T 417 5.05 1.21
m! 4.57 7.52 1.65
B. Km
Ne. Control Arginate
I 0.30 0.15
Il 0.24 . 0.25
m 0.27 ; 0.16
C. TL72 (min)
No. Control Arginate
1 0.5 2.1
1 0.6 2.3
I 0.5 15

maltase activities are enhanced by arginate.
The Km and T1”2 values in the arginate show-
ed similar behavior to that described in the pre-
ceding section (Table 5B and C).

DISCUSSION
Exposing the mucosal surface of everted gui-
nea-pig ileum to the 0.5% pectin solution, we
have demonstrated that both the glucose ab-
sorption rates and the mucosal maltase activit-
ies were markedly decreased. In contrast, the
presence of 0.5% arginate in the bathing so-

lution led to an increase in the maltase activi-
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ties.

Pectin consists of long straight chains of D-
galacturonic acid units linked by a-bonds.
Flourie et al. (1984)”, Elaenhans et al. (1984)
and Hosoda and Fuse (1989)” have reported
that the glucose absorption rate of rat or hu-
man jejunum decreased by the addition of pectin
in the perfusing fluid, and they have suggested
that the effect of pectin is attributed to an in-
crease of unstirred water layer thickness, since
the reduction of glucose absorption was corre-
lated with the viscosity of solution. On the
other hand, Schwartz et al, (1982)"? have found
that short-term pectin supplementation in rats
impairs glucose absorption using a standard
Ussing chamber technique and they have sug-
gested that pectin ingestion alters the intesti-
nal membrane, specifi.caliy sites of active trans-
port of glucose. As shown in our experiment,
an increase of viscosity by the addition of 0.5
9% pectin is very small compared to that of
arginate solution (Table 1). Moreover, the
T1,/2 values measured in the pectin solution
was almost similar to that in the control solu-
tion. These results suggest the reduction of
glucose absorption by pectin is not due to an
increase of unstirred water layer thickness, but
to an impairment of mucosal membrane
function as suggested by Schwartz et al.
(1982)™,

It has been proposed that at least one acute
effect of viscous fiber preparations is due to
an increase resistance or thickness of the un-
stirred water layer barrier. The arginate in-
duced increases of both the latency and T1,2
value of glucose or maltose response. These
results would be caused by an increased viscosi-

ty, since the arginate solution used in this ex-

periment showed in viscosity about 30-fold of
the control solution (Table 1).

It is known that the activities mucosal disac-
charidase (sucrase, maltase and lactase) in-
creased in pectin-fed rats (Koruda, 1988™; Chun
et al., 1989®). Little is known, however, about
the acute direct action of dietary fiber on
mucosal maltase activity. Experiments which
measured maltose-dependent potential differ-
ence showed that the maltase activity was
depressed by pectin, while enhanced by arginate.
The exact mechanisms of these effects will
have to await further study.
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Welfare Ministry.of Japan.
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A Survey report on the Mass-Screening For Congenital
Adrenal Hyperplasia in Wakayama Prefecture

Tetsuya Hatanaka, Humio Terasoma,
Machiyo Sumita, Mitsuyosi Arimoto,
Shozo Uchida and Kunihiko Miyamoto

Since 1989, we have carried on a mass-screening of congenital adrenal hyperplasia by the
enzyme linked immuno-solvent assay (ELISA) in Wakayama prefecture.
The following results were obtained.
1: From June 1989 to June 1991, the total number of test samples was 23, 177. Among
the all cases tested, 177 babies were reexaminated, 9 babies were consulted a medical doct-
or and two babies were diagnosed as the congenital adrenal hyperplasia.
2. On the 17 a-hydroxy progesteron (17-OHP) concentration, the average per month was
2. 17ng/al and the minimum, maximum and coefficient of variation of that were 1. 36ng
/ml, 2.77ng/ml and 17.49%, respectively. A seasonal fluctuation was not found especially on
the average of each month.
3. In the first examination, the under weight baby had a tendency to show a higher concent-
ration of 17-OHP than the regular baby. Therefore, the numbers of baby reexaminated incr-
eased more in the under weight baby than the regular weight baby.

Key words : congenital adrenal hyperplasia, enzyme linked immuno-solvent assay,mass-
screening,under weight baby
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Figure 2. Summary of assay procedure



Table 1. Results of the Mass-screening for Congenital Adrenal Hyperplasia

Year 1989 1990
Month JUN. JUL. AUG. SEP, OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUN.
No. of screened| 900 897 1018 637 894 911 843 1025 848 956 833 1038 880
No. of recall 1 2 1 ] 7 6 8 7 8 4 7 6 10
(%) 0.1 0.2 0.1 0.6 0.8 0.7 1 0.7 09 04 0.8 0.6 1.1

No. of Medical 1 0 0 0 2
Examination

0 0 0 0 0 1 0 0

CAH 1 0 0 0 0 0 0 0 0 0 0 0 0
Year 1990 1991
Month JUL. AUG. SEP. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUN. TOTAL
No. of screened! 999 976 891 942 918 844 1152 870 960 816 1001 828 23177
No. of recall 5 5 11 11 6 11 19 10 _ 10 9 4 3 177
(%) 0.5 0.5 1.2 1.2 0.7 1.3 1.6 1.1 1 1.1 0.4 0.4
No. of Medical 0 1 1 0 i 2 0 1 0 0 0 0 9
Examination
CAH 0 0 0 0 0 1 0 0 0 0 0 0 2
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Table 2.

Classification of the first examination by weight

(high value samples)

Birth weight (g¢) meantS.D. (ng/mf)

<1000 34.8+27.6 n=5

1001~1500 19.7+14 4 n=8

Under weight baby 1501~2000 11.3% 3.9 n=4

: 2001~2500 10.3% 2.8 n=21

unknown - 31.9+59 n=24

. = 2501 9.8+ 2.7 n==57

Regular weight baby , unknown 28.4+67.2 n=232
Total 18.7 n=151

Table 3. Classification of the second examination by weight
(high value samples)

Birth weight (g¢) mean*S8.D. (ng/nf)

1000 75.2+61.4 n=3

1001~1500 20.8+£35.3 n=7

Under weight baby 1501~2000 35+ 19 n=4

2001~2500 5.4+ 2.8 n=21

unknown 9.4%+10.3 n=19

) = 2501 41 21 n=53

Regular weight baby unknown 44% 22 n=32
Total 7.3 n=139

3. By b TELECDONT

Figure 3. icCAH< R + 27 ) —=v /70—
F v — bERLI,

TR e R —= VS EBAT D DO TR
R, 1 7L — b Z&i17-OHPES % ¢ AL
58—k b & A WEL EEERFRIRGEE LT
Wiehd, R e 27 J—=v I BRkEh S 3 v A
1R T, 1550REDOAITHRERPE ONIDTY,
FORBESEICLTHy A VEERRET S L
By b7 E%E10ng /nl & L RBESOBRIIR
1234, 71550C2.19%, Tng/mi& LI3B&E, 80
/1550T5.16% 175 % & RaAhE iz,

FIT, TR A Y ==V I ENEE LM
EQhy b4 7EE -V I VEESE R
L, #v bA 7% Tng/ M EFRELTo

Fl, —IRMETIOng,/ MLl EERL 2 5&
¥, EbIRERELEFL, BEABERTRE
WEMEERTESR, BEERICK O RBVAED
wgE (NICU) BETcot+aREMOEE I
5T EEMAELET, BELIBBERKEE
LTW3,

BHEERIE>VWTR, BEERMEON Yy b4 7
EEEF3E, RELOBRERED », BT
i3, WEEEREERICE-> TV,

—RBRETEBERSEEEZRTESICIB TR
RET, BEICESIEBED T,

i, EEEEos T, TaBEEDHENE
Atrd A CHRMNET 20 LEbh b,

L l, EEERTH IS E WS ER TR
EQREL Fleodd it moRBEEEOR



heoe, Ir—oBliEETssEE2ELEE
BET I NITA ST,

1000 ¢ IF DR TiE, E17-OHPEARTHE
BE W, BlE LT, AMRREOZEXT S
EHIIDFE L, BRI DR L L RDBHD, R
Fu4 FRENVEVBHUWENBIHEEL LN
5,79

Receipt
|

First examination %

No }

Judgement (bng/m{=)
I Yes

Second examination ¥

No }

Judgement (Tng/mf{=)
| Yes

Judgement (30ng/mf)

First Screening

Yes

No

(Normal) Request of second
drawing blood

}
Second Screening Receipt
(Reexamination) }
First examination %
No }
Judgement (6ng/mf<)
I Yes
Second examination *, %
No !
Judgement (kTng/ mf=)
} Yes (kk3ng/ml<)

(Normal) [(Request of close

Medical Checkup)

Figure 3. Flow chart of mass screening in
Wakayama prefecture
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Table 4. The reexamination rates of some medical institutions

Medical institution

Reexamination rate (%)

A 2.1

B 2.0

NICU nothing C 1.6
D 1.0

E 1.0

F 11.6

NICU posession G 1.2
H 1.4
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Determination of Pyrethroids in Vegetables
and Fruits by ECD—GC

Shoji Tokutsu, Hiroshi Tsujisawa, Hideyuki Sando
Kousuke Ueda, Takashi Hashizume and Keiko Kuno

A method for quantitative analysis of five pyrethroids (permethrin, cypermethrin, fluc-
ytrinate, fluvalinate and tralomethrin) in vegetables and fruits was studied with ECD—
GC. Pyrethroids were extracted with acetone from cabbage, cucumber, tomato, eggplant,
piniento, spinach, strawberry, kaki, tangerine and peach. The extracted solution was con-
centrated to ca.50ml under reduced pressure. The concentrated solution was stand for 30min
after additions of coagulating reagent and Celite 545 and then filtrated. The filtratd was
extracted with hexane after addition of 10% NaCl solution. The extracted solution was
evaporated to dryness and the residue was dissolved in hexane. The solution was purified
through a SEP+PAK Florisil cartridge column and then subjected to the ECD—GC analy-
sis using capillary column DB— 5. Pyrethroids were determined by the caribration curve
method with flucytrinate as an internal standard. The recoveries of pyrethroids added to
vegetables and fruits at the level of 5 —20 ug20g were 55.7 to 167%.

Key words : pesticide, pyrethroids, capillary ECD—GC, SEP*PAK Florisil cartridge
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Table 1. Rate of peak area among stereomers
of each pyrethroid by ECD—GC

Concentration Rate of peak area

Pyrethroid (ug/nd) n mean
Permethrin 0.5~10

peak I . 13 0.242+0.033

peakl 13 0.7581£0.033
Cypermethrin 0.25~5

peak I 10 0.235%0.017

peak Il 10 0.368+0.008

peakIl 10 0.137%0.009

peakIV 10 0.261£0.010
Flucytrinate  0.05~2.5

peak I 14 (.542+0.003

peak I 14 0.458+0.,003
Fluvalinate  0.125~2.5

peak I 10 0.5156+0.041

peakIl 10 0.485+0.041

6
4
81,9
T
5
10
|

|

Figure 1. Gas chromatograms of standard solution of pyrethroids
Conditions of ECD—GC were as follows. apparatus : Yanaco G6800, column :DB—5 (0.32amX30m,
film thickness 0.25 pm), temperature :column 230°, injector 250°, detector 260°, carrier gas flow:

N 1.0mé/min
peaks :Permethrin10 ug /m{
2peak I

lpeak I ] Cypermethrin 5 g /mf

3peak I SpeakIl
4peak Il 6peakIV

Flucytrinate 2.5 g /mé [ 6peak I ] Fluvalinate 2.5 ug/mé [ 8peakI ] Tralomethrin 5 #g /mé(10peak)

Tpeak II

9peakll

s



FBY L F=SEP » PAK Fiz~=wA b Y v20 ug/
ml, ¥~ux Y ¥ bsaX ) rEI0pg/m,
FWYRYR=F, 72N R— &5 pg/ml D
~NFF VEE I EER L, ~NFY v 20nl THE,
RNT 5, 10, 0RHEFR = F VEF~FH VTEL
BWH Ui B4 Table 2. iEINETRL 120

~F 4 v 20mBEER T 3B\ T BEEER S DIEHIA 1S

{, ¥#5, 10, 0BHFERLF VEF~FIF VI
HEIOM TN 10096 < A L 7223, &R
o EYEOREIC I, BERSOBHT 25
b F VEBROEVEHEFE L TVWELEFE

Ao By, KB FVEF~F Y100

THEHT AEBEE L,

T, BREESECOSEP » PAK F27 Y —
v TEINER T, SHMBFVEF~F
H U RHEIOLL LD 7 5 7 v a viciZBIEES
BiiEhd, SEP~PAK Fz U —vi v 7H
ek b RBhoEY -7 HREShi,

3. REBERUVREBRICONT

AEDOGCHERRATY v FTIT-TEL, FA
BO/NS v EBEU 2 DNEERERA L,

WEEEIC >\, & o LHaEiiER
70 == wiL, BllERthofo 7 b Y R—
FE—7 NAENBEY -7 & Ui, - THAEBRE
By b i—bE23ug/mMIBELRZLSIT
AL, EEEE R UERER AR L,

BEBIC>WTIE~A b Y v 0.5~10 ug /mé
(=21 r=009696 v—20 7=0.9684),

VAR Y 026~5pug/m (E=21 7=
0.9998, £—~2 1 7=0.9992, ¥—2M 7=
0.9977, ©—~2IN 7=0.9971), 7 ¥k ) x—

FOI~5pug/ml (E—~21 7=0.9987, ¥©—7
O 7=009994), 7m0 2=} 0.5~10 ug/md
(F—=271 7=0.9800, =21 7=0.9986),
FSox by »02~10pug/nf (7=0.9647) T
FIERR 28 5 BIF S EEAE b i,

4. ERAOBERMEMEC DT

FyNy, Favl, bvh, B9, E-vy,
BONAHE, Wb, &, ZLAKRUBHDI0
FMEEOBHREEIC->WT, =X b 20 ug,
YARWAMD Y, FSuX b y&I0ug, TN
YhYR=b, TN ER— RS ugBEML,
REEICt > THRIFL TEERS QR4 Y -2
TEicEINERERY, Table 3. TR LT,

EH M ABEOENIGE R, H{E65.7%, BE77.8
%, TFHI66.2% EHE VR WMo fehs, DB
FHETE I oA o vERE, RETL4%,
BE112%, FE90.0% & 131 BT R RE B 1,
g, ¥avl, hE, E-vv, F+NUYRY
HHTOFF o b vOEERNED DI,
G CHNTDEE, BERETHGCHTOF Sa X
+ ) BRI X ORIHENED T ZolciiL
T, ¥ a9 ) FOoRcIERARDOLEYE
KEDGCHTO R 3 u X b ORI
EhhlcdEBELLND,

Table 2. Elution pattern of pyrethroids from SEP « PAK F
TBthyl acetate/ Recovery (%)
Hexane Fraction Permethrin Cypermethrin Flucytrinate Fluvalinata  Tralomethrin

(v/v) (mf) peakI peakH peakl peakll peakl peaklV  peakl peakll peakl  peakll
0,100 0~20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30,770 0~10 103 992 998 986 99.7 985 985 100 100 100 99.1
10790 0~10 985 99.2 978 980 978 976 978 976 988 95.0 99.4
5795 0~b 99.2 996 998 959 953 962 698 464 562 752 85.2
5~10 0.0 0.0 0.0 0.0 0.0 0.0 292 518 874 172 15.8
10~20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

These experiments were carried out with 20 #¢ ,10 2 ,51¢ ,5¢t¢ and 10 g of Permethrin,Cyper-
methrin, Flucytrinate, Fluvalinate and Tralomethrin,respectively.




Table 3. Recovery of pyrethroids from fruits and vegetables

Pyrethroid Added Recovery (%)
(#g) Cabbage Cucumber Tomato Fggplant Pimiento  Spinach Sirawberry Kaki  Tangerine  Peach

Permethrin 20 ) :

peak I 79.7 98.5 79.5 112 95.9 55.7 1.4 106 92.3 87.5

peak 1I 83.6 92.6 87.9 104 92.7 63.9 80.3 91.2 93.5 90.5
Cypermethrin 10

peak 1 85.1 84.2 87.4 89.0 96.2 67.7 85.5 101 93.3 90.9

peak I 8.2 8.8 917 8.6 942 697 8.9 9.0 919 938

peak [T 81.2 85.5 88.7 84.6 95.8 68.6 86.4 104 95.5 90.0

peak IV (86.1) (85.1) (95.8) (88.0) (934) (77.8) (81.2) (101) (90.4)> (93.2)
Flucytrinate &

peak I (86.1) (85.1) (95.8) (88.0) (834) (77.8) (81.2) (101) (90.4) (93.2)

peak II 81.5 80.7 83.3 85,2 94.9 76.7 90.5 102 86.7 91.3
[Bluvalinate 5

pedk 1 88.3 84,1 79.5 83.8 91.0 575 76.3 104 91.1 89.6

pedk I B86.7 841 806 83.5 91.4 58.3 75.2 104 92.1 90.2
Tralomethrin 10 144 151 105 104 167 — 785 128 - 129

In parentheses,total recovery of cypermethrin peakIV and flucytrinate peak I was shown, because the

two peaks were overlapped each other.
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Studies on the Time Course of Hot
Springs in Wakayama Prefecture (VII1)
—— Secular Change in Hot Springs of
Katsuura and their Neighborhood —

Hiroshi Tsujisawa, Kousuke Ueda, Keiko Kuno
Takashi Hashizume, Hideyuki Sando,
Shoji Tokutsu and Shoichi Ishigaki**

Abstract
The Katsuura spa is located on the south-eastern coast of the Kii Peninsula. Most of the
springs in the Katsuura spa are sodium chloride springs or sulfur springs.
The temperature of several springs is higher than 42°C, There are many springs which
belong the thermal spring near the Katsuura spa.
. Using ten samples of thermal water collected from the Katsuura and their surrounding
springs, we have studied on the temperature, flow amount, evaporated residue and major

chemical component of the samples.

The temperature showed almost no change, but the flow amount had a tendency to
decrease in several springs. On the other hand, the evaporated residue had a tendency to
increase in the springs containing a large quantity of evaporated residue. There was a de-
creased tendency for sulfur in the special component.
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Figure 1. Distribution of thermal springs in

the Katsuura and its surrounding springs
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Analitical values of componeuts of hot spring waters

Table 1.

k&
2
&
&
=
1 4 2
g2t g = ) H
E 3 =] - =2
i o D S5n % 7 w
2 @ 5 o 2C0 2 e 2 K «Egg
9 4 2 Do - T b T = = m35g
@ G Sy 3 4 =] =] El SEE s
s 3 5 ; a8 oz S E Bk o
=y onow T oz o3 o3 I 2 % 5 2 e W% %% L il k% T ox - [
wd w L 8d @y mEmEm mE W F wEEE Lo
£ = 1 =7 u g = o Loy os s
= | o @ 1 - £ ﬁ R ..
172} w = W H OB (2] Fil v =
2| mmoes [ coamo [ sncrn | ona—e [oanes |ne—~o | npeas |Boaoe |G oe ) | SBooS
% Y |vcocs |B-SSd | Erdec | Aodds | me-ds | dosas oo |Nicoo |mdss moocod
Y
2| m=oo| memn| eses] Swon| secoo| soos| wesa| woag| oo ooy
5 Somo ey - & —o o = —o oo —_—s oo - o3 a e
N = ]
o 3 :
= L 63 e Lol =R=1 o D b=t =R R a2 e ey Qo urinl LR K-l b B=2-r1 wwe oo o
5] 2 08 €0 i ] B ] 158 Py Bk e | e sa=2 282
@ } BR8N BHE HBEEE BBER, HIER sgse {I=E | 8VIE™, Z8 =B&=
= 3 =@ eon S, ooa. aoo Soe S0 Son =2 Som
=] “ oo o coo S Soed e ] S oW oa S od
1) : o3 -+ &3 i
. o : i i
' 2 |Smeaa oS e L A Soo— e = A oeraey b Dy ez i ks K see hoe g Pt
n - — - ga
z #|5eeqe Hhmwm-@wmhw oraee|wonneg | momog | wamnn | gmeme | Beew | [ ogas
ST | Wow o a3 L e ] Pt o3 e
2 \ﬂ‘ B88s BERE SEEH6E6 b LERHE | Bgeas |83 Bw C I BBES -gﬁﬂgﬁ
. 2| mmeme | aomee [ Conme [maoas [ eewae | eneon | soooe [o-one |ooon ) | So oo
- oo on b o ] D e | = = w0 o
& X 2 o0 13 1 ol ommgg BEER gSogds | SoEsg | SEERs |8 S | pwsoa| Fnae gt
(=] a‘ - w o0 = D WD ()
oz Son oo g0y oo noe e ooy 2o =1 oo
5 3 Soo - 5SS Soo o0 =13 Sos Soo oo oo Sco
TN g
S
e 0N o bl L eaen - @« o aen M Hea | b S o
RN seo Do 5= od oo e coe —-o o S oo Soc
= 3 .
3| mamow | wmmen | cacos [nooco [angoe | wgure | qoane |agua- | s~n— =mw°m
b § e Pl R r] u:aori o =k :o'amcn'nn ‘DDt‘:—I
5 N\ REELEg | SX2ER | BEhHIB | 88EE2 ﬁ%%gg PHIEI | BREEE | BSEF 222 %%
E — e e D IﬂLﬂt‘-mg 0O ke = ) el - 00wt v MMM (-Df-D(n
— U LR e s LRkl
5 Sswo e a amen omn 9 w0 ey e nog @@ o
ﬁI‘ R - =t e mIraca Soo e [ =13 [ - LR 1 - ol W
g
P § meae o P e i e oy T b e e Seae Soaa bichin G bt | i
BN cooo cooo Swecs oooo cooo cooco cocoo cooo i Sooo
¥
: 2| =c2ce| =ess| amma| amen| gees| —ses | ocoeo | goso !l S99 seeo
"! \ oo o ScCoo o Dcooo (=3 —K—N--] ScCoOOoo oo =3~ —% -] [—2—N—N—] [—2—X—] Do o
-
* oo o [-~] "ﬂ: e 3 e oS o Cﬁ‘f\l ogoooc (“s—;d ] N L m
W W | PNeSs W FTags | degan ot ) oo | onaad, G e
s F =EEz b ;
., g |mmomw|ogs—e|amnos |aqoueforong | orea ] @enen |oannn |aweo | | aneao
+ Eol i M= [l g J Do oMm
L, N |NECCcE | gcodd |Ernes | Bag ey | adeng |v8s g |8 Seince | Sgen | | deann
- MBS | HDn —
2 |mmmne | moues [megm- | aewqs [ sosns [uneve [Swnen [auece |[eeen | | @snox
, z|musanslsee-nlcgoas|wesea|mmang|seonn ongan |gnonn | anog | | goso=
Kl \ o = 09 3 (== 895‘0% alﬂDNw e — — ca Nl‘.‘-— o9 o — 03 80 = %m
— 3 = =3 L' +3
2 | 5S8ESR | SZIER | BESRE |3Z5EE | SBERR|#zERE (S BE | BNF8 | BIBES
(=3 o 8 g
@eonal | ammon (aaom | aamigly | Qmaa | o e Bnma | Koot | eS| |aaennn
4 o mes | St el | Eerer | Gdeos | 9nePe | oS oeT | S aS | e o &0 o0 o3 @
gezes s %hh vgou® | uorge |vegrs ez | e3vEe | egugs: nrxs | [grges
oa = R (=] = LY = =t 4D B D e i o (=5} W 0 = =
1., | 35383 58385 | S8E8% 853825 | 88855 | §25RF E3E23 GRRESR 8388 |BE3EE
§E\ |Sccos |SSoon [ ngue® | mesr- | SHdde | Sooces | Ifess | osaes | Jdas —_
ghe '
@
=
e s = coo- [ =] - = | = | g 1 | s2eye | Deso mw%
£.,:8 SBIRE | B2BBS | GRIER | BHSCT | ZZBVEC | WBR 1 | BER 1| | RINUK | IRAS || RERIS
£ 2o * * #
g sogmw— [ onagr [ tucon |aoana [arone [anacr |wuone |uogsoa | ggaa | [nnaa
! P = & @& o | e wSudee | oo @i o o3 g3l od
EPIBRREES SHOHT | BREER | S8ERE | RRARRE | BRHIS ERBEE | SEE8ES P SRHES
&
= o 0D o L=z D B e [1=3 o
5 8 §§§§3 ggggg": §§§$$ E5E2T | 55228 EQES% 5 %m moma® | & RFE | B ok
$ B[Emnmn | AAnAn | SRS esaan [Henes | soeme s | sreeee | Seeei | SR e A
2 ST | o pe s e | KEAT AR | e R s | e mp e | ap b ol e gl B SR ERE e S RS T
= ] o b b B Bt b B b b B b ey b i bt b b b b b b Lo e R A ol b
A E| 88ddd gaamm Smaag Eagms HHHBH| SEEEE gwguu gwwaH AEHEE gwagé
AEZE= EEE2E | ARE= ZE553 | =323 |0=253s | SEEEE | SEEE5 | EEEEE | =25
é =2 b ) o -+ w3 w = = @ b=

Leak out (bowling)

unmeasurable

*




1. 8 =

AEABEOREAHN % Figure 2. IR LT,
RiBR, BHBOERMAM0~60CTROEL, T
DEEERIrLEIIBIE->TREBRETLTY
fro T OREZLFABORRE, BRERKUZ
ORDEROREBNFER EE L oh, REBHHEH
FEFrEbhTtn3 tBbhis,

HIEOIRFEZE % Figure 3. kR L, £HIHA
T 9 FURORIEIE32.4~56.3CTH Y, Rk
& ZEIEER (25°CLLE3ACHKR) H 1 TRR
(No10), BB (34°CLLE42°CkKEE) »5HR (No
1, 2, 4, 7, 8), MR (42°CRlE) #3
BER (N3, 5, 6) Thol,

RIBOBEFE( LI & SRIOFHET 1 CU
torFREES 2 RR Not, 4), 1CEED
EFERAS 5 R N3, 5, 6, 7, 10) TA
>, 1 CUHROELTH 3ERMERZ 2 HER
No.2, 8) THICHFRAHDEBRTH -7z, Rl
OB KE D - FEREREIICAHB &, N3
Y1 D 19604 & 19TIE DRI

Taiji Bay

'\
Simosato

Figure 2.

/.A-""\,‘ Taiji Town

Distribution of temperature of
spring waters in the Katsuura

and its surrounding springs
e :30~40°C @ :40~50C : 50~60°C

Shith -t BIEID1987EE & SEFE % LY
&, DLTHERLTVWEOMGERE (Nol~
4, 6, 8), IETLTW/oM3IFHER (N5,

68.7CH5585CE10.2COET 192
nHoh, TORLETENER
Utzo No6 1319635Fh 519790
Fiz51.0°C4» 534.5°C & 16.5C D § 0.0~
EFmponn, BREENE 2
HEMES T TH SQITIED BT f d
EFMBFIETR Lo 20.0);
JeoNe 1, 2, 4, ORI}
FEERX BTV ORRT, H B ‘
MNo. of spa
HoNe3, 5, 6REVEEER Figure 3. Secular change of temperature of spring waters
LTV B BETHEEIORETSHD, - Note: Bt 1956~1972  GNENM 1979 1983
FEEONe 7, 8, 10EEZVHME RN 1987 2273 1991
TEEER L , 7, 10) Tho., FHEETRITCOLATH -
AEFEED 9 FRORE R, TETETEEY 7o
503500, FEMCIRBOEMERERS 2. F & &

BHEORFEE{L %2 Figure 4. R L, AR
9 ESRD S BIEMBIEEE 1 R (N10) <, o
FRIZ L~ 3 BEHOBIEETH » 1z, BEROD



BHESEER X OEML DR
3/R N3, 4, 8), BHL

72 2R (No5, 10), #HEiE
Wi 2R (Nol, 2), BB
AthEp - HHIEREE S 3 TR

fmount of flow

No.6, 7, 9) THotw

BRI D 19874 & S B % L
T35&, METERTHRROBH
B3, WmLicob2 iR M2,
8) THICHEBOBERTHY,
BOLiz-oMB5HER (Nel, 3~
5, 10) ThHoto CNOOEH
AR I3 19875E 4T £ /0, 4TEIRA
ETT89 £/mnTdH 0 158 £/mDEL T, RERIC
RIRAERITH - 7o

ERANcA B &, TFRNI0BHEIEEL TV S
B, 1979,1983FOABRBIBEOF-I —%
(R U7 tz3375, 2004 /mins BLAHDTH
3o LipL, 19874 ESEEERERICL ST~
5 —TH D, MHRLEL DRSNS SR,
3. ERERY

HRBHYOEZ L& Figure 5. IR L7,
HEBREMHBSEIOHEBET 19 ke AR O IRR 3
4R Nol, 6, 7., 8) lg/ heblklly ke
FEOBRRBIZSFR (N2, 3,

Figure 4.
Note -

11.@

JEEE] 1956~1972
1987

Secular change of flow amount of spring waters

1979
¥z 1991

1983

132.846 g /by TH - T b DA, 1979EIIE 3.5
f&m10.190 ¢ Skglcighn L, LIRBDERITS -
2o TESN0 4 1219644E121.152 9 S kg TH »Tc b
DHITHEIZIL 62D 6,940 ¢ SheicHEML, 19
8TEEICIE 7.966 ¢ kg LML T Wz, HRRN0 5
1$19635FE D 0.875¢ kg S 4ED 2.514 ¢ kg
* CTHRIHIEML T W, FRNe 3, 4, 5
BimBoRZicd Y, RAEREUOR HEZOVIFR
TH=To

ERBEEMOBEELR, AFROZVHERT
WnEmERL, SEEODEWRRTELSE
b4 et AP

4, 5, 10) THb, TOEK wke
DaNatECl ThH o 7o 1.0
RAREYOBFELIIIAIR 9.0

E&mEoFEEAE T, Bl
ERM5ER No.2~6), B
Lz 4R MNel, 7, 8,

8.2

10) Thotoht, EREZWHIHE
U 7 RR S BRR R O LERi
B0, BOLUIERIZEML R
RORBEWITH - Too
R, WEEL D KE
CHMLTWAERRIEN 3, 4,
5TH0, Nodid19604E DAy

Evaporated residue

Note

Figure 5. Secular change of e\;aporated residue of spring waters
Faedd 1956~1972

1979 1983

1987 1991

—df—



4. {L¥Frs

BA A v, B4+ v OERS N ECITH -
tro SEAEON SHEEHMHHIGXL DML T
WhERA6RRE No.2~T7) T, BHLTWLE
FERMS2ER N1, 10), BIRKERL 1 HR
(No.8) TH-Tz,

fad A v eRCEZRL, Clraa Ryl
o#mLcwaBERZ6HFER No2~6, 8)
T, BOULBERIZIER Mol, 7, 10) TH-
o

Figure 6. 14 EFEE (No 9 1X19874) @ 7~
Y-k BEA A+ v OFEEIRKS (Cl, HCOs,
SO~ ) OHMERO=AWBEERL 2, EMERO
HHRR A 5 CLU2380% Ll LD Na—CUR ¥ 1 7° &£ 80%
PITOFofid s SIcnd s ENTES,
Na—CURZ A 7D 5HR (No.2~6) &, Bl
BORDIMBEL, BRRBEEL, WEIEZET
FRRMBEM ol TOMD Y4 7D 5FR Mo,
T~10) iENa—CUR % 4 7oA BEIchiE L,
HERHERRMNE {, BASRSDZVEMERR
BED - f2o FRBHERE, WBEE7»FOS
HESZVWORKETH Y, FBER[LHIC I
SFEDERS S S,

A VAVAVAVAVAVAVAVAN
AVAVAVAVAVAY \VAVANS

10 (%) 0

3 05 0 40 a0 20
<HC0AT
Figure 6. Trianglar diagram of anion’s
composition:

No. 9 is the data in 1978,and others are in 1991.
The percentage of concentration (mg/kg)
of each ion against total concentration
of three ions is represented as a unit.

5. READE(L
FELCIOERORERAS HET 3 LEM
ERIFER (Nol, 7, 8), MERLIER (N
2, 3, 5, 6), BER2HER (N4, 10) T
Hoto REZOE(LIZERKOERS & RIS
(20%2l L) oB{bick B b0 EBHRESOERE
BoZticksboMnarn, ToE{Lid, Table
1. IR Lo RIEIFEE & HATERNe 6 1ZRES
BEEL TV, THhIZBPERD OMBRICE
fbLicdDTHD, HFZLpAEDLIicl®T
KR-bDEBEbN 3, XIEHIZEE» 0%t
2H5E, SLELOBVORN TR (N2) T
iz T ohOEMH Y, WESORDER
i & BAEEHET, WERD S BEMERICE/LL
TeRRBE I o 1o

¥ & B

BHEREZTOAARROIERICOWVWT,
19564F 4 & 197T2E O HRYIRE & 1979, 1983, 1987,
19150 &5t 5 EloFE LT, £ oBEE%:
mEmet L, MOERER,

1. RiEW, BEFECL3ZEBE5000, F
BN I3I3 & A EEERED 5 T,

2. BHEI, HEMLAFRRLH2P24HICI
BDERAZRL

3. RRBEEYIZ, AEROZVWFERSHEMER
%2R L, SEEODIWER CREIIS - T,
4. {EEBAHNCZNa—CUR Y 4 7 RS B &
BET, BEBoRIHEL, £oftios 17
12 B EIBE T Na— CliR & 1 7° O B L ER i bf
BL, RESOBDERNES SN

5. REAEIE, HEAOBDK X BELT,
WHERD O BMRRICEL L BRRYEH - 1o
VI EofERY» o, BBRREE ZORIRRE,
BHENRDERER LTV, BREENHE
EHLBRBROFREREBE D A 50TV,
LirL, —HTHESoRDsS bh, SEOE)
MicERT 2 L0ENS 2 EBbh 3,



X ik
1) Fomlg | BHER « B ERKUZ O Fd
Hug iz 313 B IBR IR SR EEEM, 1979
2) iR 15, i EREROBEER( GE2HD,
RS 25, 61—66, 1979
3) B R fib BROMBREFHIPIF (BB15
#) A LIRS, BIIER BREZ 28

165—177,1977
4) BEEIFTERRER | SLRAVTEEIES (BED),
BRIZS (BR), 1978
5) EAgaAEEERERETES | ke
5 » 19854ERR, 361—362, HAKEHE (R
), 1985



OB ATIESR « No37 » 1991

EEHEE, 7ova— Ve B & TR O
7 a— VEERRRA

sEsEsE « LHSER BN & - BEEE

Alcohol Contents in Soft Drinks, Alcoholic
Beverages and Seasonings

Hideyuki Sando, Kousuke Ueda,
Takashi Hashizume,Shoji Tokutsu

The contents of methyl alcohol (MeOH), ethyl aleohol (EtOH), n— butyl alcohol (NBA),
isobutyl alcohol (IBA), n— propyl alcohol (NPA), isopropyl aleohol (IPA), n— amyl alcohol
(IPA), n— amyl alcohol (NAA) and isoamyl alcohol (IAA) inseveral kinds of soft drinks,
seasonings, fermented alcoholic beverages (wine, Sake) and compounded alcoholic beverages
(liqueur,sweet wine) were determined by GC after diluted samples with water.

The following results were obtaned:

1 . The soft drinks contained ND (not detected)~62mg/£ of MeOH, 0.4~25g/2 of EtOH,
ND~48mg/¢ of IBA, ND~930mg/£ of NAA and ND~42mg/£ of TAA, but NBA, NPA,
and IPA were not detected in these drinks.

9 The fermented alcoholic beverages (Sake) contained 110~130 g% of EtOH, 15~78mg/
2 of IBA, 12~33mg/£ .of NPA, N.D. ~20mg/£ of NAA and 89~410mg/ 4 of TAA, but
MeOH, NBA and IPA were not detected.

3 The fermented alcoholic beverages (wine) and compounded alcoholic beverages (liqueur
and sweet wine) contained ND~180mg/£ of MeOH, 55~110 ¢/2 of EtOH, ND~120mg/4
of IBA, ND~260mg/£ of IAA, but NBA, NPA, IPA and NAA werenot detected. The MeOH
content in red wine was much higher than that in white wine.

4 . The seasonings contained ND~28mg/£ of MeOH, 0.4~100 ¢/4 of EtOH, ND~54ng/£
of NAA and ND~270mg/¢ of IAA, but NBA, IBA, NPA and IPA were not detected. The
EtOH content in Mirin showed a high value of 100 ¢/%, though the others contained below
174/ £ of EtOH.

Key words : gas chromatographymethyl alcohol, ethyl alcohol, alecohol, soft drink,
aleoholic beverage, seasoning
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Table 1. Contents of aleohols in soft drinks

MeOH EtOH NBA IBA NPA IPA NAA TAA

Fruit juice (orange) ND 0.7 ND ND ND ND ND ND
" wo (w0 ND 1.0 ND ND ND ND ND ND

#“ wo (w0} ND 1.7 ND ND ND ND ND ND

# v o (e ) ND 0.6 ND ND ND ND ND ND

v (#) 62 0.9 ND ND ND ND ND ND
# v o#) ND 1.3 ND ND ND ND ND ND

” #  (lemon ) ND 0.9 ND ND ND ND ND ND

# #  (apple ) ND 0.7 ND ND ND ND ND ND

” #  {(ume ) 32 ] ND ND ND ND 620 ND

# #  (yme ) 29 25 ND 48 ND ND 120 42
Nectar (mix ) ND 0.4 ND ND ND ND 830 ND
4 (peach ) 22 0.8 ND ND ND ND ND ND

unit:mg/2 (EtOH ¢./4) ND:below 5.0mg/ 4
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Table 2. Contents of alcohols in fermented alcoholic beverages (Sake)

MeOH EtOH NBA IBA NPA IPA NAA IAA

Sake ND 110 ND 20 18 ND ND 120
# ND 110 ND 52 12 ND ND 89
” ND 120 ND 48 33 ND 17 110
e ND 120 ND 15 16 ND 14 120
# ND 120 ND 78 20 ND ND 140
” ND 120 ND 38 17 ND 20 130
” ND 120 ND 33 18 ND ND 92
“ ND 130 ND 20 26 ND ND 120
” ND 130 ND 53 25 ND ND 410

unit:mg/d (EtOH ¢.£) ND:below 5.0mg/£
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Table 3. Contents of alcohols in fermented alcoholic beverages (Wine) and
compounded alcoholic beverages (Liqueur, sweet wine)

MeOH EtOH NBA IBA NPA IPA NAA TAA

Wine  (white) 39 84 ND 24 ND ND ND 230

” 7)) 80 68 ND 78 ND ND ND 86

” ¢ » ) 80 74 ND 120 ND ND ND 160

# (red ) 180 87 ND 44 ND ND ND 240

» C») 180 79 ND 53 ND ND ND 260

4 (rose ) 85 76 ND 24 ND ND ND 170

” ¢ » ) 42 81 ND 68 ND ND ND 210

Liqueur (ume )} ND 55 ND ND ND ND ND ND

” { » ) 20 110 ND ND ND ND ND ND

Sweet wine (strawberry) ND 66 ND 48 ND ND ND 66

unit:mg/¢ (EtOH ¢./6) ND:below 5.0mg/2

Table 4. Contents of alcohols in seasonings

MeOH EtOH NBA IBA NPA IPA NAA 1AA

Vinegar ND 1.3 ND ND ND ND 54 270

” ND 0.7 ND ND ND ND ND ND

“ ND 0.6 ND ND ND ND ND 70

Salad dressing 13 0.4 ND ND ND ND ND ND

o 16 5.6 ND ND  ND ND ND ND

% 18 0.7 ND ND ND ND ND ND

Worcester sauce 25 17 ND ND ND ND ND ND

” 28 8.2 ND ND ND ND ND ND

Mirin ND 100 ND ND ND ND ND ND

unit:mg/2 (EtOH ¢./£) ND:below 5.0mg/£
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Survey of Lower Fatty Acid

Akihiro Sakamoto, Kazuki Houdai, Takeshi Nikai, .
Kazuo Ohtani and Michihiro Moriyoshi*

In 1989, four odorants of lower fatty acids were added as the offensive substance in the

Offensive Odor Control Law.

In order to investigation the actual state of lower fatty acids, we have measured in July-
September, 1990, at the border line of various facilities emitting offensive odors.

The results of this investigation are summarized as follows.

1) In the piggery, all four offensive odor substances which are propyonic, n-butyric,
iso-valeric and n-valeric acid were exceeded the concentration corresponding with 2.5 odor

intensity (border line value).

2) In the plant treating animal bone, three acids which are n-butyric. iso-valeric and n-

valeric acid were exceeded the border line value.

3) In the feather plant, two acids which are n-butyric and iso-valeric acid were exceeded

the border line value.

4) In two factories of formula fertilizer and starch processing, only n-butyric acid were

exceeded the border line value.

5) In all facilities excluding that described above, odor intensities of all fore acids were

less than the border line value.

Key words : lower fatty acid, propionic acid, n-butyric acid, iso-valeric acid, n-valeric

acid, odor intensity
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Table 1. Investigated various industries and their numbers
various industry number
livestock industry piggery 2
dairy
manufacturing industry of  plant treating feather etcetera 1
feed and fertilizer  plani treating animal bone 1
manufactory of formula fertilizer 1
manufactory of combined fertilizer 1
manufacturing industry of manufactory of livestock foodstuff 1
foodstuff factory of starch processing 1
chemical industry manufactory of medicinal drug and agricultural chemicals 2
manufactory of oil and fats processing 1
Table 2 — 1. Livestock industry
various sampling propionic acid (ppm) n-butyric acid (ppm) igp-valeric acid (ppm) n-valeric acid (ppm) odor intensity
facilities gite N mean max, min,  Mean  max,  Min.  mean MAX.  Min,  mMean  max min, mean Tax. min,
piggery boundary 4 0017 0048 ND 0028 0069 Q00K 00004 00040 ND 00023 00088 000023 24 3 2
(lee ward)
W~%m 3 0005 000 ND 00077 0012 0002 00006 00M2  ND 00009 00015 000024 23 3 15
(lee ward)
W~100m 3 0006 00028 ND 00028 00036 00023 000021 000032 ND 000031 Q00037 000020 18 2 15
{lee ward) '
wind ward 2 ND ND ND ND 0
dairy inthe 3 ND ND ND ND 13 Lo 1
dairy
boundary 3 ND 00002 00005 ND ND ND 15 15 15
(wind ward)




Table 2 — 2. Manufacturing industry of feed and fertilizer

vyarious  sampling propionic acid (pm)  n-butyric acid (ppm) iso-valeric acid (ppm} n-valeric acid (ppm} odor intensity
facilities site 0 mean mex. min, mean mex. min.  mean max. min, mean max. min.  mean max. min.
plant tr-  boundary 1 0.0065 (0622 0.0014 0.00083 25
eating f-  (lee ward}
eather - T~100m 2 00041 00M6 00035 0001 00016 0.0005 000075 00010 00005 000020 000025 Q0006 LS 2 1
tostera  (lee ward)

wind ward 2 00026 00027 00026 000024 00025 000023 ND ND 0.5 1 ]
plant tr-  inthe 1 0048 0,075 01,0058 .0082 35
eating a- plant
nimal bo- boundary 1 (0.0M 0,015 00024 00012 3
ne {les ward)

boundary 1 ND ND ND ND 15

(wind ward)
manufact- boundary 1 ND 0.0015 0.00043 0.00014 2
ory of - (et ward)
ormula f- 20~3m 2 ND 00005 000051 000049 0.00M2 00005 ND ND 2 2.5 15
ertilizer  (leg ward)

wind ward 1 ND ND ND ND ]
manufact- inthe 2 ND 00010 0005 000057 000021 000033 ND 000022 00004 ND 28 3 25
ory of ¢-  factory
ombined  boundary 1 ND 0.00067 ND 0.00033 1
fertilizer  (lee ward)

wind ward 2 ND ND ND ND 1 15 0.5

Table 2 — 3. Manufacturing industry of foodstuff
various  sampling propionic acid (ppm)  n-butyric acid (ppm) iso-valeric acid (ppm) n-valeric acid (ppm) odor intensity
~ facilities site n  mean max. Mmin. Mmean  max, min,  mean max. Mt  mMean mWax.  min,  mean max. min.

manufact- inthe 1 0,008 00011 ND 0,00034 4
ory of |- factory
ivestock  boundary 1 0007 (100049 ND 0.00012 3
foodstuff  (lee ward)

boundary 1 ND 0.00016 D ND 0

(wind ward)
factory  boundary 2 ND oo K@ D ND ND 0.8 1 05
of starch
processing




Table 2 — 4.

Chemical industry

various  sampling propionic acid (ppm) n-butyric acid (ppm) iso-valeric acid (ppm) n-valeric acid (ppm) odor intensity
facilities site 0 ean max.  min. - mean  max.  min.  mean  max,  min.  mean MmaX.  Min. mean max. min.
menufact- inthe 6 ND ND ND ND 18 3 0
ory of m- works

edicinal

drug and

agricult-

ural chemicals

@

manufact- boundary 0.0027 00020 ND 00001 000028 ND

ory of o-

ils and 0~¥m 1 ND ND
fats pro-  (lee ward)

cessing wind ward 1 ND ND

000011 0.0004 ND  00Q00t2 000007 ND 2.7 3 2

Z 2Tk, Table 3. ICRLIBM4AWED 2.5
xhg AEEIWE L TR L TA %,

Table 3. Concentrations of offensive odor
substances by odor intensity

odor intensity % 2.5 3.0 3.5
offensive odor substance

propionic acid 0.03 ppm 0.07 ppm 0.2 ppm

n-butyric acid 0.001 0.002 0.006
iso-valeric acid 0.001 0.004 0.01
n-valeric acid 0.0009  0.002 0.004

* odor intensity
0 no smell

1 faint smell
2 weakly perceptible quality
3 easily perceptible quality
4 strong
5 extremely strong
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Figure 1—1. Maximum, mean and minimum

concentrations of propionic acid at the boundary.

: piggery.
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plant treating animal bone.

manufactory of formula fertilizer.

: manufactory of combined fertilizer.

. manufactory of livestock foodstuff.
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: manufactory of medicinal drug and
agricultural chemicals.

j: manufactory of oil and fats processing.
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Figure 1— 2. Maximum, mean and minimum

concentrations of n-butyric acid at the boundary.
a: piggery.

dairy.

plant treating feather stcetera.

plant treating animal bone.

manufactory of formula fertilizer.

manufactory of combined fertilizer.

manufac tory of livestock foodstuff,

factory of starch processing,
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agricultural chemicals,

j: manufactory of oil and fats processing.
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Figure 1— 3. Maximum, mean and minimum

concentrations of iso-valeric acid at the boundary.
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Figure 1— 4. Maximum, mean and minimum
concentrations of n-valeric acid at the boundary.
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Incubation Temperature for Coagulase
Test of Staphylococcus aureus

Norihike Ttoh, Kazuhiro Kusuyama,
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Table 3. Effect of reaction time on clotting of plasma with
2-day cultures under varied temperature
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Table 1. Number of samples tested and fungi-isolated
Jun. | Jul. | Aug. | Sep. | Jan. | Feb. | May. | Total

R " No.of samples tested ] 8 10 5 7 5 50

b No.of samples fungi-isolated ) 5 6 ) 4 5 3 33

Chlorinated No.of samples tested 13 8 g 5 6 3 5 49

water No.of samples fungi-isolated 1 2 2 0 2 1 1 9

Total No.of samples tested 22 14 17 15 11 10 10 99

S No.of samples fungi-isolated 6 7 8 5 ] 6 4 42
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Table 2. Identification of fungi
No.of isolates No.of samples
fungi-isolated
Genus
Raw Chlorinated] Raw Chlorinated

water water water waler
Penicillium 29 6 7 6
Phialophora 15 = 11 —
Trichoderma 4 6 3 2
Phoma 7 — 7 2
Geotrichum 7 — 5 -
Periconia 7 — 1 —
Acremonium 3 2 2 1
Paecilomyees 3 — 3 -
Aspergillus 3 — 3 —
Others 20 — 15 —
Non-conidial 99 1 29 1
Yeast 125 — 14 —
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for Determination of Sodium Sulfate
in Bath Additive
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Table I. Sodium sulfate content and the other mixed component in bath additives
deseribed in approval for manufacturing quasi-drugs
Saﬁgple Co?!;en/tl%fo I;JggSOa Other mixed component
1 61,85 NaHCOs, Perfume, Colorant
2 49.0 Na.C0s Lanoline (Liquide), Perfume, Colorant
3 67.0 NaHCO; * Na:COs ¢ 2H:0, Perfume, Colorant
4 80.0 Na:By » 10H:0, Perfume, Colorant
] 65.8 NaHCO; » Na:C0s * 2H:0, Sodium fluorescein, Perfume
6 90.0 Na.B:Or * 10H:0, Sodium fluorescein, Perfume
7 23.2 Na:00s NaHCO. Succinic acid, Perfume, Colorant
AR AR
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Figure 1. Calibration curvre of standard SOf
obtained by turbidimetric method
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Table 2. Recovery of SOF from bath additive by each method

Recovery of SOF (%)

Sample Added
No. (mg) Gravimertric method Turbidimetric method Ion-chromatography
1 100 101.0 95.7 102.,2
2 100 96.3 98.2 97.9
3 100 97.3 89.8 99.3
4 100 99.1 95.7 104.9
5 100 97.9 93.2 99.1
6 100 99.3 92.9 103.7
7 100 98.5 99 .5 101.5
mean 98.3 95.0 101.2
Table 3. Reproducibilities by each method
Test No Content of Na.SO« (¢ /1004 )
Gravimetric method Turbidimetric method lon-chromatography
1st 64.27 64 .41 64.91
2nd 61.80 65.21 65.02
3rd 61.21 64 .85 65.01
4th 62.989 62.85 64.91
5th 63.71 63.34 64.95
6th 62.49 62.64 64 .77
Tth 62.21 64.52 65.48
8th 62.43 64.19 65.23
9th 62.14 65.36 6838
10th 64.22 63.88 65.286
mean 62.75 64.13 65.09
8 D 1.038 0.94 0.23
1.64 1.47 0.35

Cv%
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Tabled. Sodium sulfate content in bath additive by each method

Approval for manufacturing Gravimetric method Turbidimetric method Ion-chromatography
Sample quasi-drugs
No. A B B A X100 C C/A X100 D DA X100
(g /1004 ) (%) (g 7100¢) (%) (g/100¢g) (%) (g./100g) (%)
1 61.85 90~110 62.75 101.5 64.13 103.7 65.09 106.2
2 49.0 90~110 48.09 98.1 49.53 101.1 50.92 103.9
3 67.0 90~110 66.59 a5.4 65.23 974 66.67 99.5
4 90.0 90~110 90.62 100.7 90.45 100.5 85.28 94.8
& 65.8 95.44~-104.56 68.43 104.0 68.76 14,5 68.67 1044
6 0.0 56.67~103.33 90,44 100.5 91.70 101.9 91.18 101.3
7 23.2 30~~110 21.80 94.4 23.42 _ 101.0 25.49 108.9
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Figure 3. Correlation between content of Na:SOs
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Table 2 . Mean of analytical results on each season

number  rainfall py  conduchi - gp NO cl NH Ca Mg K Na
sEABOD of vity
rain {mn) Cuesem) (pemd) (pe/md) (posml) (pesnt) (pemd) (pe/nt) (pemty (pg/nf)
Spring 20 2568 5.37 26.94 437 445 243 084 157 028 0.35 Q.95
Surnmer 17 300.6 481 20,15 269 1867 141 0.42 082 013 0.06 0.54
Autumn 29 3041 5,14 20.55 273 1.37 195 043 097 015 012 0,80
Winter 21 890 8.59 8444 9.93 242 1359 0.90 417 (.59 0.76 5,54
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DSRBIIT/ADIL , BEUKENE L 55 L HER, & TR CHEEWRR2E0MIKE % Table 3.
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Table 3, Deposition of each components on each and all seasons

S0RE0N 80 NO ¢l NH Ca Mg K Na H Total
Spring 1046 460 548 184 431 48 42 245 1 3004
Summer 808 501 423 s 197 246 38 17 164 5 2328
Autumn 830 417 593 132 296 47 37 274 2 2629
Winter 884 215 5114 9 371 53 88 493 0 7292
all soasons 3568 1593 G6TE 537 1344 186 164 1176 8 15253

Unit:mg./ 7 + period
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Examination of Acid Rain Samplers

—— Comparison between Filter Type
Method and Deposite Gauge Method —
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Tablel. Analytical results of rainwater
No. 1 2 3 4 5 6 7 B 9 10 11
e 88 TS Al TR A0 9 - 101~ 10/16— 10729~ 1178 - 11713~ 11726~ 1273 -
period B/14 8720 917 S 21 109 10729 1175 1W/18 1126 11730 12717
‘rainfall Can) 86 872 251 218 861 44 123 158 238 7.0
pH B# 503 450 655 494 600 616 647 547 . 659
s BC (pS/am) 175 178 I70.alr 260 119 490 529 161 325
= rainfall (mn) 578 285 305 474 162 165 218 105
= pH 430656 467 601 615 645 512 673
EC (uS/em) 180777920770 145 ar6 570 131 339
rainfall () 51.8 92 908 272 303 348 452 105 157 261 6.1
o §37 469 659 509 66 63l 645 5I6 699
= RS (uS/em) 18177780 150 680 638 140 870
?;‘ rainfall Cnn) 289 3Ll 3 40 105 158 286 6.5
3 607 585 615 491 680
10.5 627 633 151 oL7
13 11 15 16 17 18 19 20 21 72
T e T e S e s 1 e 2 = 8 /12~ 2/25—  3./25-
1/22 1721 2/4 2./12 2,/25 2/% 3/12 3,/25 3/25 4/1
10.5 70 132 132 53.3 357 27.3
659 676 611 603 580 T 6.61
5 910 490 1020 370 222 210
= 82.2
= ‘ 5.65
EC (18 cn) 117.0 305
rainfall (an) 380 115 2.8 334 28.6
© 512 6.15
= 24.3 24,0
§ sz 834
g ) g0 T 5.97 416
EC (uS/em) 186.0 1490 37.0
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Table 2. The pH difference on sampling

period in filter type

NO. 1 2 3 AVe

weighting mean 6.85 596 512 597
month value 6,70 597 4.7 5.81

defference 0.15 0.01 036 0.17
ratio of error 2,19 017 7.03 2.8

Table 3. The pH difference on sampling
period in deposite gauge

NO. 1 2 3 .~ AVe

weighting mean 6.85 6.36 5.92 6.38
month value 6.82 593 585 6.13
defference 0.03 043 027 024
ratio of error 044 676 4.56 3.76
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The Exhaust Level andThe Environmental Quantity
of Nitrogen Oxide in the Northern Coast
Industrial Area of Wakayama Prefecture

Susumu Sakata, Masayoshi Inoue, Mamoru Yoshioka
Satoshi Sugioka, and Akihiro Sakamoto
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Table 1 . The number of new registerd automobiles in a calender year

type year |befors| 1975 | 1979 | 1080 | 1981 | 1082 | 1983 ) 1984 1985 | 1986 | 1987 | 1988 | 1989

o losed tracks | 3435| 835| 1185| 1084| 1020 884 | 980| 927| 945| 95071 1054} 1396) 537
small-sized trucks 5532 | 2417 | 3417 | 4085 | 4229 | 4291| 4190 | 4112 | 4114| 3869 4087 4435| 1500
buses 290 | 89| 99| 106| 107] 130| 104| 187| 124] 169| 148} 164] 38
passenger cars 7419 | 6257 | 11823 | 15438 | 19072 | 21548 | 22548 | 22422 | 22323 | 22187 | 22740 | 26889 | 6249
cociallyweed cars | 2748| 423 | 75| 62| 54| 570| 60| 70| 597| 48] 677 792 275

(as of MAR. 31. 1989)

Table 2. The estimated numbers of automobile before 1977

year before
type 972 1973 1974 1975 1976 1977

passenger cars 899 915 909 1566 1473 1697
buses 96 57 43 33 37 32
sall-sized trucks 1016 673 613 920 1093 1217
normal-sized trucks 856 594 432 451 568 535
specially-used cars 1196 351 286 275 317 322

Table3. The calculated rate of automobiles %)
type year bfé‘;g 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988
passenger cars 0.20] 0.41] 0.41] 0.70] 0.67] 0.77| 2.84] 5.38| 7.02| 8.68] 9.76/10.26]10.20|10.16|10.10/10.35|11.78
buses 5.73] 3.401 2.56} 1.97| 2.20| 1.91} 5.31| 5.91| 6.32 6.38| 7.76| 6.20{ 8.17] 7.40110.08| 8.83] 9.79
smallsized trucks | 2.08| 1.37| 1.25| 1.88| 2.24| 2.49| 4.95] 7.00| 8.37| 8.66| 8.79) 8.58) 8.43 8.43 7.93} 8.37| 9.09
normal-sized trucks | 5.84| 4.05) 2.94{ 3.07| 3.87 3.65| 5.69| 8.08| 7.39| 6.96| 6.03| 6.68| 6.32| 6.45| 6.17 7.19| 9.52
specially-used cars |12.83| 3.76| 3.06| 2.95| 3.40| 345 4.53| 6.16| 6.67) 5.94) 6.11 6.49| 6.11] 6.40| 6.95) 7.26{ 7.85
mini-cars 014| 0.20] 0.27] 0.3¢| 0.48| 0.66] 3.00| 4.00| 500 7.00| 9.70} 9.40{10.0011.50)12.30|12.80|13.20

Table4. The corrected rate of automobiles %

. (i]
type year beford 173 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1081 | 1082 | 1983 | 1984 | 1985 | 1986 1987 | 1988
passenger cars 061 0.41] 056] 0.68| 0.72] 1.81] 411} 6.20| 7.85| 9.23/10.02]10.23|10.18}10.18]10.22|11.07| 5.89
buses 743| 2.98) 2.26| 2.08| 2.05| 3.61] 5.61| 6.11| 6.35 7.07| 6.98] 7.19| 7.79| 8.74| 9.46) 9.31| 4.89
mall-sized tracks | 2.77] 1.31| 1.57| 2.06] 2.36| 3.72| 5.98| 7.68| 8.52| 8.73| 8.60| 8.50| 8.43) 8.18| 8.15| 8.73) 454
- ormal-sized trucks | 7.86] 3.50| 3.01) 3.47] 3.76] 4.67| 6.89| 7.74| 7.18| 6.49) 6.36] 6.50| 6.38| 6.31) 6.68| 8.36| 4.76
specially-used cars |14.71] 3.41] 3.00] 3.17| 3.42) 3.99| 5.35| 6.42) 6.30| 6.03] 6.30) 6.30| 6.26 6.67| 7.10| 7.55| 3.92
mini-cars 0.24] 0.23] 0.30] 0.41] 0.57| 1.83] 3.50] 4.50| 6.00{ 8.35] 9.55| 9.70{10.75|11.90|12.55)18.00| 6.60
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Table 5. The rate automobiles classified by fuel and by regulate year o6

year | before
type 1972 1973 | 1974 | 1875 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | total
[ASSENZEr CATS gasoline| 0.57] 081 0.63 | 2.34 88.78 93.23
light il | 0,07 0.13 0.40 6,13 6.73
buses gasoline | 0.24 | 0.30 0.30 0.63 1.75 3.22
light oil | 10.08 6,21 8,92 18.92 52,63 96.77
smali-sized trucks  gasoline| 1.45| 1.52 7.42 8.50 33.57 52.46
light cil | 1.94 2,85 4.61 11.86 26.26 47.52
normal-sized trucks gasoline| 0.10| 017 0.15 0.27 0.57 1.26
light oil | 11.23 10.12 11,42 27.43 38.52 | 98.73
specially-used cars gasoline| 2.64| 2.34 1.68 3.37 7.93 17.97
light oil | 14.87 7.88 7.66 20.55 31.03 | 82.01
mini cars gasoline| 0.24{ 0.54 49.81 1.20 48.20 59.99
mini trucks gasoline| 0.24 | 50.14 3.15 5.25 41.20 99.99

o¥l, BREEN OIS IRGIERR AR 7 (TableT. Do
NOFFHIEEL (TableB.) 2RBARHIELE

Table6. The exhaust coefficient of nitrogen oxide by automobile (the Ministry of Construction)
(B /kn » number)

type (Speed | Defore | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983
passenger Cars 20 | 2.5400 | 2.1600 1.1300 | 0.7300 0.2500
mini cars 30 | 2.8200 | 2.1200 1.0800 | 0.7200 0.2500
(gasoline) 40 | 3.1500 | 2.1300 1.0600 | 0.7300 0.2500
50 | 3.4800 | 2.1100 1.0200 | 0.7300 0.2500
80 | 4.6500 | 2.6100 1.2900 | 1.2800 (.4400
small-sized tyucks o0 | 5.5900 | 3.4500 2.4600 1.3700 0.8200
mini trucks 30 | 5.2600 | 3.3400 2.3900 1.3300 (.8000
{gasoline) 40 | 5.0400 | 3.2900 2.3700 1.3200 0.7900
50 | 4.7400 | 3.2000 2,3200 1.2900 0.7700
80 | 4.9800 | 4.6100 3.4800 1.6400 1.1600
light vens, pic-ups 20 | 4.0700 | 2.8100 1.8000 ' 0.8100 0,5400
(gasoline) 30 | 4.0400 | 2.7300 1.7400 0.7900 0,5300
40 | 4,1000 | 2.7100 1.7200 0.7900 0,5200
50| 4,1100 | 2.6600 1.6700 0.7700 0.5100
80| 4.8200 | 3.6100 2,3900 1.1500 0.8000
buses 20 | 6.0400 | 4.6700 3.9400 2.8000 1.9100
normal-sized trucks 30 | 5.9200 | 4.5800 3.8600 2.7400 1.8700
speciatly-used cars 40 | 5.9200 | 4.5800 3.8600 2.7400 1.8700
(gasoline) 50 | 58400 | 4.5200 3.8100 2.7100 1.8400
80 | 7.5400 | 5.8300 4.9100 3.4900 2.3800
normal-gized trucks 20 | 10.502 8.6534 | 7.3075 6.0753 52792
specially-used cars 30| 9.838 B.3122 7.0137 5.828% 5.0612
(light oil) 40 | 9.383 8.1510 6.8810 5.T162 4.9759
50| 8787 7.8762 6.6440 5.5256 48053
80| 7.355 6.2554 5.2792 4.3883 3.8101
buses a0 | 5.2743 4.6208 3.8144 3.4141 2,9079
(light oil) 30 | 5.3213 4,5561 3.8437 3.4494 2.9314
40 | 5.4744 4,6856 3.9557 3.5436 3.0138
50 | 5.5686 4.7680 4.0263 3.6025 anrzr
80 | 7.7230 6,6046 5.5686 4,9799 4.2500
pAssenger cars 20 | 1.7670 1.6988 1.4364 1.2882 1.0944
small-sized trucks 30 | 1.8012 1.7328 1.4592 1.3110 1.1172
light vans, pic-ups 40 { 1,8810 1.8012 1.5162 1.3666 1,1628
(light oil} 50 | 1,9380 1.8582 1,6732 | 1.4136 1.1970
80| 2.6220 2.5080 2.1204 1.8924 1.6188




Table 7. The exhaust coefficient of nitrogen oxide by each type of automobile
(g /kn+ number)

Tt speed (kn/h) 20 30 40 50 80
passenger cars asgoline 0.2807 0.2814 0.2835 0.2850 0.4797
ight oil 0.0780 0.0805 0.0837 0.0865 0.1167
mini cars gasoline 0.7098 0.6863 0.6763 0.6570 0.8952
mini trucks gasoline 2.2307 2.1622 2.1314 2.0741 3.0182
light vans, pic-ups asoline 0.4855 0.4743 0.4701 0.4607 0.8719
ight oil 0,5892 0.6006 0.6241 0.6452 0.8698
small-sized trucks asoline 0.,7079 (),6861 (.6765 0.6578 0.9549
ight oil 0.5891 0.6003 0.6240 0.6451 0.8698
normal-sized trucks asoline (.0383 0.0375 0.0375 0.0370 0.0477
ight oil 6.5910 6.2968 6.1501 5.9083 47342
specially-used cars %;asoh'ne 0.5815 0.5696 0.5696 0.5619 0,7252
ight oil 5.6921 5.4256 5.2852 5.0618 40766
buses gasoline 0.0913 0.0894 00804 0.0882 0.1139
ight oil '3.3296 33588 | 3.4529 3.5160 4.8653

Bigic, #V Y vEEF 4 —BVEOBEHBRE
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Table 8. The exhaust coefficient of nitrogen oxide by automobile

¢ /bn * number)

e speed(fn/h)| o, 30 40 50 80

passenger cars | 0.3597 | 0.3619 | .0.3672 | 0.3716 | 0.5964
mini cans 1102365 i| -0.2284 | 0:2254 . 10,2189 1| 10,2983
mini trucks 07435 | 0.7206 | .0.7103 | 0.6912 | 10042

light vans, pic-ups 1.0747 | 1:0749 | 1.0942 | 1.1059 | 1.5417
small-sized trucks 1,2970 | 1.2866 | 1.3005 | 1.3029 | 1.8247
normal sized trucks 6.6293 | 6.3343 | 6.1876 | 5.9453 | 4.7819
‘specially-used cars 6.2736 | 5.9952 | 5.8548 | 5.6237 | 4.8018
buses 3.4209 | 3.4482 | 3.5423 | 3.6042 | 4.9792
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Table 9. The traffic volume and exhaust quantity of nitrogen oxide by automobile

Mo | road | place dis- | wlnl | passe~ | tus- | mini | swall-| light [ norsal sgeci- spe- | exhaust | all | exhaust
tan | cars | nger ¢ | es | tru-| sized | van,p- | -sized | aily-u|ed | guentily | day/ | quantity
ce -ars ok | trucks| fcup | trocks |sed - | (ow/ | Inday |day [lnall d
(lm) * x * + * * #|ara *|h) =® |- -y &%
1| 72| border-Win| il. BB 4300| 164 685] 48| 1801 2166 483176.9] 231914 1.33| 316427
21 72| Wint-fHint| 9. B3| B3482| 105 644 58| 1089] 10| 387)77.8| 14093t)1.36) 191668
3] 72|¥Mnt-Kint} 3. 39| 2819| 84| 47 401 9% 183 1M1 3521 1.8 bITGT
4| 24| Wkemishin| 8.61 415| 6345 218)2802| 1197( 1426} 2182 B06|49.1( 207432} 1.97| 284182
5| 24}Wlalnose 6| 4141 B63B| 240]4316| 1767{ 2118| 1813| 653 13.8 167652 | 1.39 2085
6] 24]W-arlwoto ) TS| 1691377 1428) 185) 1464 BI0f 19.7 64822 | 1.34 B0z
T] 24| Wnakanosi g| 519 oe2el 195{4587| 1636| ITI9| 1528| 602|26.6 22366 1.3 25970
8] 24| W-honmachi 0| 637| O75L| 832i4316| ITH| 1347 134 64169 2321 33358
9! 24|W-juusanba| 0.8) B12| 14487| 297[48657) 1254| 1264| 6791 338|186 16072 | 1.3 2153
104 24} W-salkayae | ( 684| 18478 @78 |6068| 2347| 2347| (33)) 476166 12332 1.3 16525
11| 24 W-tava i By 1768 01N o8| 28 148 19131.7 3344 .39 5342
121 o |Wkurusu | 2.1} 423| 9637| 1%673%%| 1477 2489| o018| 409 85.7| 038l (1.3 TABSL
- 13| 26| W-kishl 2.6] 206 4489] 33|16E1| 98l L] 1701 439131.0 4068 | 1.42| 69108
4] H|| 6| 845] 96721 1233095 1118( 18712} 2673| 556|4.9 41440 1.3 64518
16 26| W-naka 6| 1108 19620 13308190f 2258 3208] 26IB| 1089|23.0| 1085712| 129} 140068
8| % bitoch | 0.7| TI3| 16674 21| 6253 Zi_‘%i 219 113 491 16.3| 21%2|1.291 2831
17| 42| W-komaluba| 2.2 948| 1B0M | 811 €791 1 215| MTI 51} 16.7 72400 1.8 9:T2
18| 42| W-kisiider| 3.4) 509 10628| 47714948 5611 2101 1347] 549(30.0| 96020}1.33| 114407
19| 42| Wheal 411 Ti5) 12827 384|015 2463| 496d| 1885 677(22.8| 13458(1.33( 176171
0 42|K-hudtsiro] 2.1 464] 8242| 120|3078| 1274| 179| 1412 595136.3| 461B|1.33[ 62161
21| 42]K-shimizu «i‘] 478| TEST{ 11914185 1484| 1M4T| 1749 631143 116306 | 1.37] 169331
2| 42 Kint-Sint | 2.4) 120| 3337| 100| BGO| 53| 969 481 115 89, 16328 | 1.30| 21228
23| 424 | K-tugigaya| B.G| 198 218 1| 314 121 W) - 8 8| . 6897 | 1,36 9297
24§ 424 | K-harano 5 432] 9} 613] B3 40| 4: 41125, 314% | 1.3 L2425
25| 46| W-nishl B.O| 1341 56| 52| TE2| 624 863 410 142 | 24. 60768 | 1.31 706593
6| 465|W 3.8| 630 1wm| 32| 59 61 1% T} 11. 15710 | 1.43 2052
21| 47| K-oono T.2| 347 40B1| Q0j3147{ o8| BB 654 118 12. 820601 1.43| 117359
28| 411 | Wyamaguch 1521 248 G50 1671 468 21 M2 31| 8. 43| 1.31 2617
291 411 | W-sonobe 5| H0%6| 78] O15| 167| 2069 407 120 | 18. Ba406 | 1.42| 152231
0] 411 ] Wkitumej! 25| B4I1| B6|10B5| T45| 3861 5} 3T} 16. 94761 1.431 142253
311 . 411 | W-molowaki 81664 adsd| @) 27| 60| 1684 19| T7I0}3.6| 60669]1.31 194G
32| 417 W-kitanosh )| 3196 | - 13843 | 7301 1161 86| 1864 1| 119)19.0 315031 1.43) doiT8
331 422 | Wmiyama 731 26| M) 10 168 31 91 | . 10307 1 1.43 4138
M| 602 | Waklzuki 2| Z@1) TH1| 124|216 1162] 1032| MUT 1271 30.0 AL160| 1.33) 67212
35| 602iW-tersuwchi ] 3.4| 224 Z063| 65| 1980 490 4% 186 53130, 18065 | 1.39| 2BL10
% | 602|Wwminasiha| T. 6 6] 0] 106 2 ] 1 2130, 1] 1.2 1399
31 6 4.6|1601( 3652 141 Tr1| 648 6] 3% 62130 29391 | 1.26| 31032
38| 607 W-hukiva 911703 47| 6|165] @151 6] 383 T2 | 30. 13340 1.39 19238
39| 607 | Wkozalka 3! 1481 14619| 24 32231 20| 1186 285 0. 1118431 1,23} 166462
40| 607 | K-kuroe TL o2t s3] 33|46 E62| 643 1657 6 | 30. 55074138 TR0
41| 607 K- 0.7] 347 40811 9031471 BM 66| 664 178 | 30. Ti67 | 1.33 10782
421 08| W-tazubara | 11.7| 302| 663 3| ZM 0| 21 2 7130, 12693 | 1.97 16120
431 614 | W-fmatuch | 3.3]3023) 7839| 191]1932{ 1780 2083| 1071 3% | 0. 63741 1.39| 83600
441 64 T3 . 3.7( 1] 62| & B b2l 305 94 471 0. 11530 | 1.3 16027
45| 63| Whawmbe | 4.2| 2220 XT8| 40|1046( 684 578 319 11| 0. 2003 | 1.26( ObE8
461 63| W B. 2| i) 2] 118 153 168 817 15§ 3. 44161 1.27 43109
47| 637|Wnakesu | 2.9 I178| 088 212097 640 B9I 8 6| 2. 14567 | 1.26 18354
48 Weakaure | 4.6 366| 3326 19%6|1209| O9;®| 667 04 198 | 0.0 449321 1,971 57064
43| 640 W 0.2] 853 19014 12] 511 476 487 290 61 30.( 9% 1.3 1241
60| 648 |W-chilkou | 2.2 1928 6565| 136)1854) 1650 1055) 1807 807 30 53160 | 1.39 13892
Bl| 649 W-minato Bl 401 1291 78| ZIB| 216 173 | 37| 0.0 6905 1.39 a1
G2 650 | W-kandori 2| 1462 4934| 94| e8| 902| 11081 645 249| 0.0 12351 1.9 17168
B3| 657 W 2| 19281 6565| 1% 1854) 18b1| 1085 180T B07|20.01 209%| 1.3
54| 658l W | 8a3t 1907 125U 415 87 20 61| 30.0 463 1.3
65| 6719 |W 1] 1664| 34Bd) @20 721 60| 1684 1m| 710|300 1061 1.26 1
B6| 680 K- A 212 8311 #3j406| 662 643 67 16| 30.0 1 1.39 1010
o7| 633 | K- (2121 T 1245 1215) 1162 032y T 167 | 30.0 1285 1.1 1788
58| 696w 0. o 451 0] 106 22 ] 1 2| 30.0 16| 1.6 20
Bl 6w 0.7| 123] 2408( 491841 ¥l 4w 61 441 3.0 20| 1.26 a0
60| 683 {W- 6| 1452 49| 94| 68 92| 109! bB45)| 249|30.0 6175 1.39 B554
61] 6103 W-fukushin | 3.4 262 4794| 65] 7BL| TI9| 2470| 366 159 | 30. P18\ 1.39 45478
62| 6104 | W-akizuki 6| 16H | B054| 64| 938| 90 1380| WT| 219{30.0| ' 1155511 1.26| 146504
63 6106 | W-arlmoto 8| 64| B39 40jeu08| 1126] 2248 SB4| 27| . 36304 11.39] | 4013
64 | 6106 | W-hanzaki 8| 123 2408) 9841 2| 403 Bl 4] 30. 21109 1.26| © 27384
65 | 6106 | W-hoshiya 91 10 53f 0] 9 il 11 ] 1]%. 10831 1.26 1301
66| 6106 | ¥ S| 123 2408) 884l 62| 403 61 44 1 30, 6363 1.3 B52T
67 | 6106 { K- 11.6| 272] %311f 33|4206] 62| 68 181 % | 30, 83508 | 1.2 105313
68| G107 | W-yoshibar | 5.2) 690 1878| 32| BO9| 60O 691 1% 75 | 30.0 21164 1.8 260667
69 6108 | ¥-1do 9| BN| 1619 X/ T B85 BI2 1M 1431 0.0 80| 1.6 4098
0 | 6109 | K-assa .61 1006 2225| 19| BIG| 6BE| 654 1% 42| 30,0 11483 | 1.26 14468
71 | 6109 | W 3.0| 60| 18m| 82{ 59| GOO| 601 15 15130 12101 1.8 15385
T2 6110 | W-tajlrl 1] es3| 1907y 12| 5iL 411 49 0 61| 0. T84 | 1.26 8921
13 [ 6140 | W-talirl G655 1 4193] 14 8T 90| b B3 146 | 0. M6 1.8 4nie
74| 6150 | W-lwahashl | 1.4]1655| 4183 M| ™8| S30| bYW BB 146 | 0. 11650 1 1.34 16611
5 | s 21220 TIN 24|20 ue2| wRp M 167 | 3. 282071 1.39( 29333
6 | G165 | W-nagaho | 6] b2l 18] Im 57 1] 4 1] 3. 340 1.34 4208
T7| 6165 | W~ 4.0 1601 3652| Mi| TrI| 648 6| 3% 62 | 3. 26671 1.26| 22202
T8 | 6168 | W-mebara | 3.3)1265| 2620) 110) 83| 631| 610 40 161 | 30. 2291411.391 3334
0| 6180 | W 8| 18| 9068 21|2007| 640 591 m 56 | 0. 941 | 1.26 11332
BO| 6194 | w-kitajiea| 2.5)| 9616 11038) 25512972 2488 1142| 2624| 207/ 3. Teea3 ) 1.911 93843
B1| 6199 | W B 1265| 2620| 110| 935) 681} 6i0 407 161 | 30. 11624 | 1.21 14762
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Figure5. The time cource of the mean density of nitorogen dioxide at two months interval
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Tablel0. The exhaust quantity of Nitrogen Oxide
(Nm’/h)

1978 {1982 | 1988 %1992 | 1999
factory and office |1070| 669| 506 | 849| 850

automobile 276 1941 111| 54| 65

total 1346| 863] 617| 903 915
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0.35mg/2 (19904E) ~ 0.74mg/£ (1981%),
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Figure 2. Water temperatur
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1. 73wy b VERERR

75 vy b vEOREERRZ, HBEEOR
WHicER bOEEHI|L, Table2. iR L7,

EEER YD, 3 Bicid Asterionella sp. B
LB Arcella sp., 5 BicidAsplancha priod
onta B & U Bosmina longirostris, 8 Al
Melosira italica ¥ & T Nitzschia sp., 1171
l&Synchaeta stylata % & U Trichocerca sp.
EME L RHEN T

H, ZINFATRTAIDORERT W,
FREORERHRENT V%o

19814 8 B11A1, No2 I & v bR
Licfi#lico T, BEE LR Peridinium
sp. TH2l,

ZORMRBEERHOKEFERR%ETable 3.
iR Lo

IKEHEEERED & )| ¥ & @ Peridinium sp.
WS OKE X, 7KIE25°C~12°C, PH 8.38~
7.80, DO llmg/¢, COD 13mg/¢~5.6mg/L,
BOD 16mg/f ~7.5ng/8, T—P 0.11mg/L~
0.13mg/¢, T—N 1.9mg/2 TH 70

Bk (No.2) OIEROKERERD & Peridi
nium sp. EREOKEBRE AN DR, 7K,
PH, DOT® %,

T—Ni, BAMET1.30g/¢ (19814), 1.1
ng/f (1983%F)&, REIFERICEVEZRL
TW3h, COD, BOD, T—PiRiZa,ic{EL
ETH 5B,

T vy v OREERIZEHS 0, Bic
T 2 0EPBD %0

3., IKEOFETFR

BXELicR bB#EOENBOD, TP, T—
Niz2WT, 10FERIoHEESEROEEE RV
B2 @k, MAK N2, HEifKkEN
ZNOKETRERES 2,

B/ 2 BRERIC & BIRATRE R, Table 4. 8
K UFigure 9 ~11IZR L1z

BOD, T—Pik>WW Tk, HENBEL BV



Table 2. Prankton species (No.2 )
Y.M.D 1981, 3. 16 1981, 5. 21 1981, 8. 25 1981, 11. 26
Asterionella sp. Asplanchna priodonta Melosirg italica Synchaeta stylate
Arcella sp. Bosmina longirostris Nitzechia sp. Trichocerca sp.
Synedra ulna Alona guttate Pediastrum duplex Trachelomonas crebea
Navicula bacillum Nitzschia sp. Copepoda Melosira italica
Desmidium sp. Asterianella formosa Asplanchna priodonta Synedrauine
Prankton | Keratella cochlearis Synedra ulna Bosmina longirostris Pediastrum Simplex
species var tecta
Peridinium sp. Fragilarie crotonensis | Pediastrum duplex
Aphanizomenon sp. Diatoma elongatum Diatoma elengatum
Cymbella graciles Peridinium sp.
Eudorina sp. Budorina elegans
Synedra ulna
Table 3. The quality of water observed in a outbreak of red-tide
Item W.Temp. PH oo coD BOD T—F T-—N
Year (C) (mg/ £} (mg/ 2) (ng £) (mg/2) (mg/ £)
1981. 8.25 25.0 8.38 11 13 16 0.11 1.9
1981. 11, 26 12,0 7.80 11 5.6 7.5 0.13 1.9
RGN - 1, 115 sz B KETRIEED— LB 5,

T—NOBEJRR S & UHRBIREE, |
Y =—0.0254X+51.02

A
r =(.6598

No. 2 Y= —0.0218%+43.85
r == ().7595

Bk Y= —0.01001X=20.31
r=(.8532

TiR&h, BERESUTEELRES LI,

colgRickb, WMAK, N2, HAKI
2W\WT, 104EH% (20004E) OT—NEBE % Tl
T5E

(19904E)
RAIK 0.35mg/2
No. 2 0,37mg /4
Tk (0.38mg /2
EFHEN D,

(20004F)
0.22mg /2
0.35mg/2
0.29mg /2

IKEETFHIT 2 1o dic i< OBRBSNET,
IEIRER O Z O TFRIZEEESEVL, —

. F &= &
1. KEHEEER

LK, FRATKIC EE SRR D T DS s 1K
WEMMR bz,

DO, MMoEYEESNEREEHLN S
DODBLHR5h, TN 2 OPHIES
WATKIC EAEBE TR WEEZRL TWOW,

COD, BOD%:METRS &, WAKIE,
1 mg/¢ RIROBIFREAKET, No2 i, B&EE
HBOD1.8ug/? (1983F), COD2.5mg/2 (19%24)
TH T

T-Nic2WTiZ, HAK, No2, ko
LTHUBIE L b 199051 i TRD DIEE
Roehit,

T—Pic2WTI3, 1984Ic{EWEER L 7248
EFEMNCHAREBERREShEh s 12,

—113—



Table 4.

Regression Formula

ltemn — =
Sampling point 1 BOD T-P T-N
Infow — 10 Y =0.0171X—32.91 ¥ = —0.0005X +1.157 = —(.02584X +51.02
IRWeRRLCY r =0.2359 r =0.2736 r =0.6598 *
No 2 10 =—0,0207X +42.601 =—0.0007X+1.4109 | Y=—0.0218X—43.85
% r=0.2515" T =0.3424 r =0.7594 *
Outl 10 Y =0.0468X—91.78 Y =—0.0004X+40.0469 | ¥ =—0.01001X+20.31
utdlow - water r =0.4936 %% | r=01923 r =0,8532 *
Nofte. % Significance level 5%
%% Significance level 10%
18 e = -
177 Inflow-water o N2 " Outflow-water
167
1.5 o e o
14 s ST o . e
1,34 o § g - s e
= 1.2 5 a4 n e 4t
T waiaat "..-J"""’ -
0‘9_'_’ Y=10,0171X-32.91 Y= —0.,0207X+42,601 ' o Y= 0.0468X—91.78 .
o r=0.2369 r = 0.2515 ¢ =0.4936
e} o]
o1 G 1ges . 1985 | 1987 1989 1881 1983 1985 1987 1969 1981 1983 1685 = 1987 = 1,989
year,
Figure 9. Rigression formula of BOD
003 .
. Inflow-water No. 2 : . Qutflow-water W
a o o .
0.02 ; o S [
. .~ o g BT S
00154 g 4T VT (T e
P e o B ey, B 09469
001] Y= —0.0005X +1.157 “| Y= —0.0007X +1.4109 ol Y= gﬁg'g‘;m* :
oosd T = 0:2736 o r =0,3424 e
: . "
1981 1983 | 1985 | 1087 | 1989 1g81 . 1683 1985 .~ 1987 .« 1989 1981 1,83 ' 1985 1987 1989
year
Figure 10. Rigression formula of T—P
08
o Inflow-water No. 2 Outflow-water
0.7
4 = — 4% +51.02 e
30-5 Y_ 0 gﬁggs X+5 Y= —0,0218X +43.85 Y= —0.01001X+20.3]
I R r==u = r = 0.8532
ool —— u T=0.75%
....... g o B hllh"'“““-u.,.,.wﬁ u'-“----~..{;;,‘,_“_‘;‘__mwfi a
044 . 2 o O i T8 ey O A’ AN
08 o Sl W o o T
03+ N o bl . : :
1981 | 1,983 1985 1987 | 1980 1981 1982 1985 ~ 1987 = 1,989 1981 1983 1,885 1887 = 1989
year ’ ' '

Figure 11. Rigression formula of T—N
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2. T5vH pUE
No 2 Higs (19814F) TIX, Asterionlla sp.,
Arcell a sp., Asplancha priodonta, Bosmina
longirostris, Melosira italica, Nitzschia sp,
Synchaeta stylata, Trichocerca sp.%W% {
mlanic, i, 198148 BLIIHIREAE
Lizgr#i’s v 2 » vid, Peridinium sp. T
ZerEREDKE Z, 7KIB25°C~12°C, PH8.38~T.
80, DOllug/¢, CODI3mg/8~56.6ug/8, BO
Di16ng/0~7.5ug/8, T—PF0.11ng/L~0.13ug/
£, T—NI1.9ng/L TH "o
3. KEOFEFTR
BODB X UT—PiZ, BWEREHE OG-
7205, T—NoRIFE=,
WATK Y =—0.0254X+51.02
No. 2 Y=-—0.0218X+43.85
kK Y=-0.01001X=20.31
TIREN, BREBESXRTHETH -7,
FAIK, N2, HiFAKD, T-NEERZSHE
B aTchHsrd ETFRENS,

XX (78

1) ERRaT) SERRHREE . & skt (3D
IKEREEH

2) BAKEHEERAGSR | SR,
NEXEERREIA S CGRRD 114~145, 1982

3) KBEEE  HRRKT 5 v 7 + VEE, &
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Content of Presence of the Flame Retardant
Decabromobiphey!l Ether in Kino River Basin.

Kohji Yamamoto, Yoshihiro Mori, Syuji Uehira,
Tadashi Tanaka, Takenobu Koyama, Ken Katuyama,
Yoshihiro Taniguchi and Tadashi Sakamoto
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N
Osaka pref.
Z}» /‘/
f‘\_r"
o~

8R

Hashimoto C.

Kino River

141

Wakayamaea C.
Wakayama Pref.

C: The center of flow.
R : The right of bank.
L: The left of bank .

Uchi R.

Wakayama /

O: Water I S
@ : Sediment 0 1kn
Figure 1. Map of the sampling locations.
1. Koino Br. 2. Kawase 3. Hashimoto Br. 4. Kishigami Br.
5. Kudoyama Br. 6. Mitani Br, 7, Hujisaki Dam 8. Hunato
9. Shinroku Dam 10. Seseragi Park 11. Kinokawa Br.
12—14, The estuary 15. Takashima Br. 16. Shima Br.
17. Narukami Br. 18. Ise Br. 19. Horizume Br.
20,21. Wakayama Bay
2. 8% #E H 5 AR 270°C
S, | DBBE (RELEK T 3ESLEE—H) HEALRE © 300°C

n—~FHy, FEFY, TEF=PUN, & F v ) 7THZ N (99.9995%), 60mé, min
KBRS b Y v o BREEESTTH, TR B F— ¥ — L BE#IC-R3A
A, s BE—H, 7o Y YPR: Flori 2) GC—MS

dinf:BI60— 100X » ¥ 2 TBFI63 R BRIE T (L Y EH RS R &
3. BBERUVAIERYE KARRAEESR v ¥ —1cDBBED[E]E % KR
) Arzu< 57 Lico ERENIERESZEDDEBRT 5,
EFIV . BERIGC—9ARY Hzxou<wb 757 (GC) : Hewlett Packardtt:
a3 : ECD (*Ni) : %, 5790
#3550 3mX50cm, BI5RAH T A HE5HEr (MS) : HEEFHRIEOL
FIEH] C 2 %0V-1, 2uEevVvIW (AW-D JMS-DX303
MCS), 80—100X » ¥ a F— % —JLE . DA-5000
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BT o L¥YEERERERE TV oNL
FECEL L TV 302, RIS i REFER,
B 1wty VaDHBVWTHB o, i
it U7z, Figure3., RO 5%EK7w Y YA 5
A, 130°C—EH L7 it 5%V
/WICiE 5 & 5 K8k Emz, BELBEELL
LD 3 ¢%1.00X30mDH 3 AA T Liln—NF
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By¥eEr, k¥, 7K L7, GC-ECDRIER &
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Water sample (1 £)

and H80; (1+1) 5mé

extract with n-Hexane (100, 50mé)
Shake

—

Aq. layer Org. layer
dry over anhyd. NasS0y
concentrate to ca. 5nd below 50°C

10min

(vacuum rotary evaporator)

Concetrate

prepare to 5 nf exactly

Gas chlomatography (ECD)

Figure 2, Determination procedure for DBBE
in water sample.

ERRUEE
1. GC-ECDDZoT I3 4L
Figure4. WDBBE®DA : EERH, B FHE

Sediment sample (20 ¢ )

add Cu powder & ¢

extract with Acetone (30méx2)
shake )

30min

Centrifuge
separate by centrifugation (3000rpm)

Residue Org. layer (Acetone)

transfer into 1 £ separatory funnel
containing 400mé of 526 Na:50: soln.

add Ha80s (1+1) 2mé

extract with n-Hexane (100m,50mé )

Aq. layer Org. layer (n-Hexane)

dry over anhyd. NaS0,

evaporate just to dryness below 50°C
(vacuum rotary evaporator)

dissolve in n-Hexane (10mé)
(saturated Acetonitrile)

extract with Acetonitrile (50mfx2)
(saturated n-Hexane)

n-Hexane layer Acetonitrile layer

transfer into 1 £ separatory funnel
containing 400mf of 5% NasSO: soln,

extract with n-hexane (100mf,50mé)

Ap. layer Org. layer (n-Hexane)

dry over anhyd. Na:SO:

concentrate to ca. 5mé below 50°C
{vacuum rotary evaporator}

Concentrate

Florisil column chromatography (1.0em i.d.x30cm)
pack of activated Florisil 3¢ containing
5% distilled H:0

slute with n-Hexane 50m{

{flow rate 3mé./min)
Elute
concentrate to ca. 5mf below 50°C
| (vacudm rotary evaporator)
! | Concentrate
Clean up
jadd cone, HiS04 1mé
iwash with H:Q
L prepare to 5nd exactly

| EEERS

Gas chlomatography (ECD}

Figure 3. Determination procedure for DBBE
in sediment sample

WEDGCECDY 0% b 75 A %R Lizo S1ENIS,
DBBE (Brl0) &b & BE&EH /D12 WHBBE (Br),
OBBE (Br8), BAMBE €T, HIEHAD
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B A
STD Sediment
[] i ] ] i L]
0 g 10 15 0 5 i 15
min min

Figure4. Gas chromatograms of an extract
of sediment collected at Kino river
(A) and the DBBE standard (B).
Conditions : Column ; 3an x 50cm, glass
2% OV-1, chromosorb w
(AW-DMCS), 80-100mesh
Temperture ; column 270°C
injection 300°C
Carrier gas ; N2 (60m,~min)

DBBED & ZNMHRE LTWA I, S0\ #
FAEMBHL, #74REH2T0CEHRICHEE
Licdoh, HBAEVWREENT, BREXLH
FTE R,

2, GC—MSDZRRAT kI

Figure 5, CDBBEDEEEMIE & KEHK D &
BonkE—-sDwRRANRS P VERLE, Fig.
EOEEEENL DT R ARY b IVE, EsmE
DAL, BEAERBLIEWIENDE, LD
OFEE CTEESHRICEEL TY 3 Y E S DBBE
ThHT LMD LN, :
3. DBBED# %

HBHIEHIRIC B ADBBEDEE % Tablel. i
Rt #£1, EESEIC LWTREEAHLR
gure 6., WKL,

KBEFREBHC oW TR, 12HIA & & EBRAME.
(0.0001mg” £) RITTH » tco EERRBITDW
TR, LHON. L ~No 4 HiE & TR ERBRE
(0.003mg./ kgedry) BIFTH - 1chs, No 5 LBl

B@ Br, Br
Br 0 O >Br
? Br Br E‘/\~—_>Br
1 CuBryQ : 959.17
g 1081
; 400 PBBE—10 S8TD. 959
v .
o 382
i - 459 533
b i P | L —r .
u 3 : 500 600 200 1000
! 100 200 300 400 e
3 i 799 1.43
3 @00 FBBE-— N : e
e 403
461
= 533 <640
489 589 593 879
h L L;‘ll(ll\l[ll!:ll l IJ|'I . — —_ ] . .
100 200 300 400 5000 800 700 800 200 1000
ML

Figure 5. Mass spectra of the corresponding to peak in the

river sediment extract (A) and the DEBE standard (B).

this data were detected by Environmental Pollution
Control Center, Osaka Prefecture.
Conditions + Column ; DB—1 (5m x 0.53mm x 1.5¢m)
Temperture ; column 280°C, injection 250°C
Carrier gas ; He (20mé,/min
Ionization voltage ; 70V
Accelerte voltage ; 3kv
Scan range;m.”z 100—1000
Scan rate ; 1 sacn/sec
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T0.003mg hyedryR I L, FHomMOE<T Tablel, DBBE concentrations of water and
S (N 6 ~Nold) icbre D BIETRINS L sediment samples at Kino river basin

Wiz No 7 BEIBEHE T 11.6mg kg+dry, No.8HRF T No. Water (/8) | Sediment (ng/kg+dry)
3.72mg/ by+dry EBETH » 120 IINOEF)N O é < 0.0001 -
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5, COHELED) | OKEOREES R 2 g g:ggg% & g:ggg
TW3 T EDRHOBERTRIEVREEL SN, 0 § Gio g e
DBBER, &\ 2 &/ —n/ KA (lo ég 0.0001 g(ljgg
g Pow © 6.05%9.97%), {EV\KIMREL (Sw: 0.0 2l 0.166

129 ppm), i\ HHBEFR (log Kd : 4.90%)

Hasghimoto C.

Kino River

[ —
0 2 4fm
Donyu R.
N
[ / [\)'
17
Wekayama C. 1
- 12 e
N7
‘4 Wakayama
Wakayama Pref. 1 % = :
ay L1 1
' j 0  1km
0
(mg/ kg+dry)

Figure 6. Distribution of DBBE concentrations of sediment samples at Kino river basin.
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1 & E

1. A NEW CORNER-POSITIVE COMPO-
NENT TO THE ERG OF THE ASPARTATE-
TREATED FROG RETINA?

Mitsutoshi Nakamura®, Isaoc Hanawa
and Hiroshi Ando”

Vision Res. Vol. 31, No. 10,
pp. 1669—1676, 1991

Using isolated bullfrog retinas treated with
aspartate, we have found . new cornea-positive
photo-respense (positive response). The posi-
tive response could be detected only when the
retina was stimulated by a dim flash. The
peak am-plitude and the rate of initial rise of
the positive response were intensity dependent.
The spectral sensitivity of the positive response
peaked at 500nm, The general characteristics
of the response were different from those of
the PIII response. The positive response was
closely related to the extracellular Na* and
Ca®™ concentration and completely abolished
by 50 M La*.
findings, it was suggested that some types of

On the basis of the present

calcium channels or transporters are involved
in the generation of the positive response.

1) Department of Physiology, Kobe
University School of Medicine
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