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Polynuclear Aromatic Hydrocarbons in Airborne Particulates (VI)

Air Pollutants and Wind System at the Border of the Urban and Rural Areas

Shigeru KOBAYASHI and Masaaki NISHIKAWA

To see the behaviour of air pollutants and wind sysiem at the border of the urban and rural areas

in Nagasaki City, the concentrations of some air pollutants and wind system at the air monitbring

stations were analyzed.

1. In the daytime, the wind was blowing from the northern Omura Bay to the urban area of

Nagasaki City. The vector mean speed of wind was higher in the rural than in the urban areas,

which showed its maximum values at the noon. However, within the latter areas it was the lower

at the more central.

2. In the nighttime, there was land breeze from the urban areas to Omura Bay, which was

observed from the data recorded at the two stations in the rural areas. In the urban areas,

however, there was carm or breeze towards the southern part of the city, which was thought to

be caused by heat-istand phenomenon, land breeze, mountain and valley wind, or these complex.

3. The concentrations of polynuclear aromatic hydrocarbons in airborne particulates showed

fluctuations with a cycle of two days in the urban and with one of a day in the rural areas.
4 . However, those of S0, and NOy fluctuated with a cycle of a day in both of the areas. The

former were higher in the daytime, but the latter was so in the night time.

5. The differences in the behaviour of air pollutants and other measurements related to the

weather were analyzed further by using a factor analysis. Conclusively, it was indicated that the

major air pollutant was NO, for all the monitoring sites, which showed higher values in the night

time than in the day time.

Keywords : polynuclear aromatic hydrocarbons, wind system, factor analysis
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Survey of Harmful Substances in the Atomosphere (Report No. 2)

Areal Distribution and Variation of Secondary Particle Concentration

Hiroko TATEISHI and Masaaki NISHIKAWA

In summer and winter of 1984, gaseous and particulate sulfur and nitrogen in the atomosphere
were measured at 3 points {(Nagasaki City, Mie, and Yoshii Town) which are located at distances
about 20 ~ 60 km apart each other.

The results were summarized as follows ;

1. Gaseous sulfur and nitrogen concentrations at the point in Nagasaki City was very higher than
those at the others. On the other hand, particulate sulfur and nitrogen concentrations at 3 points
were the same, and their daily and seascnable patterns were similar to each other.

2. It was found that the inversions from SO, to $0,%>" and from NQO, to NO;~ were promoted by
higher radiation and air temperature. Particulate sulfur concentration in summer was higher
about 2 times than that in winter. On the other hand, HNQ; existes mostly in gaseous state in
summer because vapor pressure of HNQ; is high. Therefore particulate nitrogen concentration
in winter was higher about 2.5 times than that in summer.

Key word : secondary particle, SO,%-, NO;~
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Diffusion Simulation of Sulfur Dioxide in Shimabara

City (Report No. 1)

Yasutaka NAKAMURA, Masafumi MURAKAMI, and Masaaki NISHIKAWA

High concentrations of sulfur dioxide (50,} in the air have been observed at the monitoring

station located on Shimabara city office,

To make clear the cause of SO, pollution, We tried the diffusion simulation of SO, in the area

{(10km x 10km) surrounding the station where was divided into 1,600 meshes. The results were

summerized as follows ;

1. Three food factories (A, B, C) located at southeast-east southeast of the station were main

emission sources.

2. SO, concentration in the whole area was raised by C-factory which was the largest emission

source {50, 82,124 m*N/year) in the city.

3. Through the simulation by use of meteorological data which SO, concentration exceeded the

environmental quality standard (value per one hour) for the past five vears, it became clear that

the factories were main cause of SQ, pollution at the station. Contribution ratio of the pollution

was A (2): B(8): C(5).

Key words : diffusion simulation, sulfur dioxide, source of pollution, Shimabara City
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Treatment Method of Miscellaneous Household Waste Waters (Report No. 2)

Treatment Process Using Ring Lace Contact Media in Ditch

Yoshiyuki KAWAGUCHI, Tokio OGATA, and Satoshi AKAGI

In an effort to conserve water quality in public water areas, it is important to carry out

countermeasures for the waste waters together with effluents control of factories and businesses.

Since 1984 we have performed this research taking economical and regional requirments into

consideration.

The results were summarized as follows ;

1. In this process, removal rate of BOD was 23 ~ 649 and that of S8 was 26 ~ 67%.

2. Removal rate of BOD was above 50% on condition that water depth was about 9 ¢m and

detention time was above 2 hours,

3. In case of low water temperature in winter or of increase in rate of flow, the removal rate was

lower than usual.

4, Concentrations of BOD) and 5S in inflow was higher at 6~8 p.an. and 83~9 a.m.

5. It was necessary to clean the ditch regularly and to stamp out noxious insects which generated

in the ditch for the adequate maintenances of the process.

Key words : miscellaneous household waste water, ring lace, contact media, detention time
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9030 9.4010.1) 17.0 (7.1 7.9 | B 28 | 194 3.2 | 0.41 |9 140} 13.8 | 9.4]10.1(15.0 7.0| 6.0 47 | 32 | 214 3.7 | 0.47

10 00(10.0{10.2| 10.0 | 7.0 7.8 | 5 32 | 22.0 | 6.1 | 0.75 (10 710; 13.8 |10.0]10.2|24.0/6.9| 7.4 3% 18 | 2347 32 0.3
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%£5 BODEmBEE
1 & g 2 B g 3 =) =
H B ol AR d k| B oE R A K| R KB EE A K| R R E X
(mg/¢) | {mg/t) (%) (mg/ ¢) | {mg/¢) (%) (mg/ ¢} | {mg/¢) (%)
BOD 170 61 64 180 110 39 62 48 23
D—BOD 110 &4 24
5SS 150 49 67 130 20 38 50 37 26
T—N 13 6.9 47 9.4 9.8 — 3.9 3.0 30
T—P 4.0 1.7 58 1.2 1.1 8 (.58 0.43 26
oD TN (i g/ )
100 5 10 1_5
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KEHEHICERE D & Al RREARE
BEH O - \Kx IEL - BN R

Water Quality of Omura Bay Considered from
Automatic Measurement Results

Hisatake HAMADA, Masahiro FUKUNAGA, and Noboru NISHIMURA

As a part of countermeasures for conserving water quality of Omura Bay in which water
pollution is progressing, automatic monitoring stations were established at Kikitsu offing in March
1982 and Nagayo Dozaki offing in March 1983. Continuous monitoring surveys have been carried
out by the both stations.

Measured items were water temperature, pH, DO, turbidity, Cl”, and difference of absorbance
between ultra violet ray (254nm) and visible ray (UV-VIS).

The results were summarized as follows ;

1. Operation rate of each measurement at the stations exceeded 90%. To keep this high rate, the
total number of days for the maintenance of the stations reached 227 days in 1984.

2. A few days exceeding 30°C of daily mean water temperature appeared in every summer.

3. Annual mean value of turbidity was 1.6 mg/l at Kikitsu and 0.8 mg/l at Nagayo Dozaki.
Kikitsu station situates the most inner part of the bay, and water depth is shailow, therefore the
turbidity was susceptible to the north wind and the inflow of turbid river water at rainfall. UV
- VIS value at Kikitsu was higher than that at Nagayo Dozaki. These results showed that water
pollution at Kikitsu was higher than that at Nagayo Dozaki.

4, At Nagayo Dozaki, the increase in phytoplankton in the latter period of the rainy season and
the disappearance of low-oxygen water-mass in September became clear from the results of water
temperature, C1”, and DQ.

5. In the future, automatic measuerment of chlorophyll-a will be required to know exactly the
variation of water quality and the mechanism of water pollution in the bay.

Key words : monitoring station, operation rate, water temperature, turbidity, UV-VIS, low-

oxygen water-mass.
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HIEEE 2GR, KEA A
BE pH), BF®B %8 (D
0), BE, HEZA4 v BE
(CI7), BIHEBEE(UV), 1]
HEXE(VIS) 0 THET,
BESHIERC >V TIISERR
UVEUVISO&ERAZELR,
TR OBETE, EEHESE
#liz, AEHmmEEER2, 3K
DE2, JRLEBDTH
2, BLEEDWTEHIEE
Bl 3 » EREFHETHS
Y, SERLLFAREOHETH
7. E72, SBEEHEIE
Eroik, BRI L0 TUKE
BB LIEH D 53 3 » BHEX
WMLz LE,

1 & i

BEXERTOEEYE R

m FEERS

Omura Bay

AN OB

18.0~18.3Co&EHicH v, H o FRTILHE A RN
THORAERIRELH8AT %f%
1ikitsu
ZEN2T.2, 28.8, 28.3CT 1 KEASRAERRERS
#H 0, 57TFEDEILLR, 9DljE
£l E4FRURSZHIBAEHICET 2 FHIE
P E oz o 0 OE B £ 5 % & 1 & B
. iR 1 DO |¥ | CI° |UV-VIS| &l q DO |#® K| Ccr© |UV-VIS
Zleg | P (mg/ ¢} | (mg/ ) | (mg/ 1) | (absd | CC) P (mg/ ¢ | (mg/ ¢) | (mg/¢) | ( abs)
57| 296 | 296 | 295 296 296 263
HEAIEEE 58 | 256 | 256 | 247 236 256 223 302
59| 351 | 348 | 345 350 321 344 | 331 | 333 | 324 326 333 326
57(81.1/81.1! 80.8 | 81.1 | 81.1 |72.1
TJ—{
& (32) 158 069.969.9 67.5 | 64.5 | 69.9 |60.9 82.5
59 (96.2195.3] 94.5 | 95.6 | 87.9 |[94.2 |90.7[91.2| 88.8 | 89.3 | 91.2 |89.3
57118.2| 8.3] 7.3 1.7 [17.200| 0.050
EOE ¥ {E|58]18.0 8.4 7.3 1.6 | 17,200 | 0.045 0.038
59118.3| 8.3| 7.3 1.6 | 18,000 | 0.044|18.1| 8.3 7.1 0.8 | 18,200 0.036
57120.7| 86| 9.7 9.3 | 18,400 | 0.155
FESmAE |58 | 32.4] 8.5 10.0 7.0 18,500 0.169 0. 068
59| 31.01 8.6 11.2 8.6 18,600 0.075]30.3| 8.8| 1¢.3 3.7 1192001 0.076
57| 7.8 7.2 3.4 0.4 | 7,900 0.022
HEHRE/ME |58 | 5.1 7.9 1.9 0.4 | 8,400 0.008 0.015
59| 6.7| 8.0 3.0 0.3 [16,500| 0.025| 6.9 8.1 3.9 ¢.2 | 15,100 | 0.024

) ARNEEH S L RS 020 L0 F -y B s ntAEn 3,
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®2 EAFAERICH TS AINERSR

A
HEEH |&E
4 5 6 7 8 9 10 11 12 1 2 3
FF %@ 48 | 185 | 233 | 241 | 27.2 | 254 | 23.2 | 186 | 13.3 | 9.9 | 9.1 | 11.1
57 AR A(E| 17.8 | 23.2 | 25.0 | 28.5 | 207 | 27.8 | 24.8 1 20.5 ) 116 | 0.1 | 129
HESRAME| 12.0 | 15,7 | 21,0 § 20,7 | 23.8 | 23.8 | 20.8 | 156 | 11.3 | 7.2 8.0 | 8.3
Xx & 149 | 20.7 | 23.3 | 265 | 28.8 | 27.5 761 68| 8.8
) 58 " 187 | 231 | 5.8 | 30.4 | 32.4 | 288 9.2 | 8.1 | 1.7
0 124 | 16.7 | 205 | 22.9 | 25.7 | 26.5 6.4 1 51| 7.3
13.6 {202 | 225 ) 27.8 | 283 | 26.7 [ 22.2 | 185 | 13.2 | 8.2 | 7.9 | 10.0
59 P 15.8 | 23.4 | 25,3 | 20.0 | 31.0 | 28.3 | 25.9 | 195 | 156 | 9.5 | 8.7 | 13.3
10.9 | 16,0 | 191 | 24.0 | 26.0 | 25.3 | 19.0 | 15.8 | 9.0 | 68 | 6.7 | 7.9
831 83| 8.2 | 82| 83| 83| 82| 82| 83| 83| 83| 8.3
57 i 8.5 | 8.3 | 84| 86| 85| 84 | 83| 82| 84 | 83| 8.4 | 8.3
82 | 82| 82| 7.2 79! 82| 81| 81| 82 82| 83| 8.2
83 | 83| 83| 83| 82| 8.2 85 ( 85| 85
pH 58 ¥ 8.4 | 84| 84| 85| 84| 85 85| 85| 85
821 82| 82| 81! 81| 7.9 8.4 | 84 | 8.4
83 83| 83| 83| 83| 82| 82| 83| 83| 8.4 84| 83
59 i 84 | 8.4 | 86 | 85 | 847 83| 84| 84| 84| 84| 85| 8.4
83| 83| 82| 82 80| 81| 821 82| 82| 83| 83| 82
8.0 | 7.3 72| 63| 64| 64| 65| 61| 75| 85| 88| 8.8
57 " 4 810 81 97 79! 89| 89| 68| 82| 88| ci | 9.4
76 62 62 37| 34| 39] 51 53| 61| .80 83| 8.0
Do 8.0 | 6.7 64| 601 55| 55 88 | 91| 9.1
58 " 9.0 | 74| 76| 7.8 69| 7.7 9.3 | 9.7 | 10.¢
(mg/ ¢) 7.0 5.7 | 5.4 5.0 2.7 1.4 §.1 8.5 7.5
83 | 76| 7.9 63| 61| 51 ] 60| 65| 731 86 | 8.8 | 8.8
59 i 90 | 87 | 11.2 | 96| 88| 66 | 76| 7.0 80| 93| 91| 9.7
76 | 64 | 6.7 51 3.0 33| 48| 60| 63| 7.8 83| 8.1
L1 07| 14 25| 1.8 14| 15| 1.7 20| 217 16| 2.1
57 p 1.3 1.0 18| 93] 75| 59 24| 55¢ 51| 39| 28/ 3.9
0.8 | 04| 10 08 06| 08| 1.0 08| 08| 11| 10| 1.
B 15 22 16| 18| 09| 1.4 1.7 0 20| 17
58 " 3.4 | 681 51| 7.0 19| 2.4 4.1 ] 51 3.9
(ng/ ¢) 0.8 | 1.0 | 0.7 04 04| 06 1.0 ] 1.5 | 0.7
13| 14| 12| 12| 13| 16| 21| 14| 18] 23| 27| 1.2
59 i 3.0 19| 22 210 41 ] 2.6 39 19| 58| 85| 59| 2.0
0.6 | 08 03] 05| 04 1] 05| 1.0 09| 1.1] 1.0 0.8 07
17,700 | 17,660 | 18,000 | 15,500 | 14,800 | 16,800 { 17,500 | 17,700 | 17,860 | 18,100 | 18,000 | 17,300
57 i 18,100 | 18,000 | 18,400 | 18,200 | 16,700 | 17,300 | 17,900 | 18,000 | 18,200 | 18,300 | 18,300 | 18,200
16,700 | 16,900 17,500 | 7,900 | 23,800 | 16,400 | 16,200 | 14,060 | 15,800 | 17,600 | 17.300 | 15,800
¥ B 17,300 | 16,700 | 16,500 ! 15,400 | 17,300 | 17,100 18,200 | 18,400 { 18,200
58 # 18,100 | 17,700 | 17,700 | 17,100 | 18,000 | 17,600 18,400 | 18,500 | 18,500
(mg/ ) 15,200 | 12,400 | 10,900 | 8,400 | 16.500 | 16,600 18,100 | 18,200 | 17,600
18.000 | 17,800 | 17,900 { 17,500 { 16,000 | 17,800 | 18,100 | 18,200 | 18,200 | 18,500 | 18,200 | 17,900
59 I 18,400 1 18,100 | 18,400 | 18,000 | 17,600 | 18,000 | 18,400 | 18,400 | 18,600 | 18,600 | 18,500 | 18,500
16,700 | 17,300 | 16,500 | 16,500 | 12,100 | 17,300 | 17,600 | 18,000 { 18,000 | 18,300 | 17,200 | 16.900
0.036 | 0.046 | 0.049 | 0.069 | 0.052 | 0.055 | 0.049 | 0.048 | 0.058 | 0.054 | 0.039 | 0.045
57 ) 0.042 | 0.060 | 0.063 | 0.115 | 0.086 | 0.071 | 0.050 | 0.070 | 0.087 | 0.078 | 0.046 | 0.075
0.02 | 0.042 | 0.036 | 0.047 | ©.033 | 0.046 | 0.045 | 0.041 | 0.022 | 0.041 | 0.018 | 0.022
UV-VIS 0.041 | 0.652 | 0.054 | 0.040 | 0.034 | 0.050 0.037 | 0.048 | 0.046
58 ) 0.070 | 0.169 | 0.15% | 0.052 | 0.049 | 0.080 0.059 | 0.066 | D.064
(abs.) 0.030 [ 0.031 | 0.033 | 0.028 | 0.022 | 0.033 0.008 | 0.057 | 0.029
0.036 | 0.046 | 0.042 | 0.045 | 0.041 | 0.046 | 0.052 | 0.042 | 0.045 | 0.047 | 6.045 ! 0.039
59 n 0.052 | 0.056 | 0.056 | 0.058 | 0.086 | 0.062 | 0.067 | 0.045 | 0.061 | ¢.075 | 0.062 | 0.045
0.026 | 0.025 | 0.030 | 0.038 | 0.035 | 0.035 | 0.042 | 0.038 | 0.038 | 0.040 | 0.037 | 0.033
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cC
304

28+
26+
241
22
204
18+
16+
141
124

101

Aok BTERBE
O—--{1 5844

8.6
8.4
Na

8.2 4

8.0

pH

(vg/ D
9.0 1

8.0+
7.0
6.0
5.0

4.0+

A,

1 1 H i

9

I Il
10 1112 v 2 3(AH)

X2

(mg/ 0
19000
18000
17000
160004

15000+

C1-

(mg/8>
3.0 -

2.5 4
2.0 %
1.5+
1.0 4

G.5 4

I N |
1 2 30D

(abs.)

0.07
0.06
0.05 4
0.04

0.03 1
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) p i cl
3‘; k@ /D)
-+~ 584~ [F
- 180004
o—— SOSELE
] /'/.\‘\
18000+ .
26— .\\/\
17000
24
16000
22
15000
20
A
181 T 1 i 1 L 1 ! ! ! I 1 I 1
4 5 6 7 8 9 1011 12 1 2 30D
16
14 4
12- wg/0)| B K
3.0
10
2.5
8_.
2.0+
6
L4
P 1.5
l I ] L ! | | 1 ! 1 ] L | .
4 5 6 7 8 9 10 11 121 2 309 Lo /\*‘/\\‘\
05 e
pH 71/
8.6 1 1 1 1 | 1 ! 1 1 1 )
4 5 6 7 8 g 101 12 1 2 3(B
8.4 \/\—‘\/_/—4—‘—«
8.2
8.0 (abs) uv-vIs
)
Lo 1 1 1 L ! ) ! . | I 0.07 4
4 5 6 7 8 9 1011 12 t 2 30U
0.06 1
g/ 2) Do 0.05 -
9.0
0.04 -
8.0+ ,D(—:?/‘D—mu
0.03 1 e
7.0
A
6.0 T 1 1 1 I 1 1 1 1 1 Lt 1
4 5 6 7 8 9 10 11 12 1 2 3(RH)
5.0
4.0
't 1 1 1 1 L i 1 | |

1l .1 1
4 5 6 7 8 9 10 11 121 2 301
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R3 REBBAER &G ARNERR

MEFEE EF

e s s T s o lwlnanloel 1] 1 3
. BTy | 135 | 18.9 | 227 | 2.3 | 284 | 2.6 | 225 | 186 | 141 | 85 | 7.7 | 9.9
. 59 BEamAf| 172 | 3.0 | 243 | 291 | 308 | 284 | 5.9 | 198 | 166 | 103 | 82| 120
(0 EEEEME| 107 | 167 | 203 | 200 | 266 | 255 | 199 | 168 | 102 | 7.0 | 69| 7.8
8.4 | 831 84| 83| 83| 82| 83| 83| 84/ 84| 84| 84
pH 59 y 8.4 | 84| 88| 88| 83| 831 83| 83| 85| 85| 85 | 85
8.3 | 83 | 83| 83| 81| 81| 81| 8.2 83| 8.4 84 82
Do 8.0 | 72| 73| 65 57| 51| 601 66| 71| 81| 92| 8.9
50 y 8.6 | 75 | 7| 103 65 63| 74| 70| 82| 94| 95| o2
(ng/ t) 77| 67 64| 56| 51 39| 48| 60| 63| 711 89| 84
- il o3| o] o oos ] oos ] os | 06| 12] 08| 07 05
59 y 21| 29| 18] 37 12 o8t ooo| 15| sl 11 11| L0
(ng/ ¢} 06| 1.0 05| o2 02 o4 o2 o2 09| 06| 65| 03
- 19,000 | 18,500 | 17,900 | 17.500 | 18,000 | 17,900 | 18,200 | 18,300 | 18.500 | 15600 | 18,400 | 18,000
59 » 19,200 | 18,500 | 18,500 | 17,900 | 18,300 | 18.100 | 18.300 | 18.500 | 18.600 | 18.700 | 18,600 | 18,400
(me/ &) 18,600 | 17.800 | 15.600 | 15.100 | 17,400 | 17,500 | 17,500 | 17,980 | 18,200 | 18,500 | 17,900 | 17,300
0.042 | 0.046 | 0.042 | 0.045 | 0.035 | 0.028 | 0.032 | 6.032 | 0,034 | 0.038 | 0.034 | 0.034
58 » 0.048 | 0.059 | 0.053 | 0.062 | 0.068 | 0.052 | 0.051 | 0.036 | 0.040 | 0.026 | 0,037 | 0.0%7
UV-VIS 0.036 | 0.033 | 0.633 | 0.033 | 0.005 | 0.075 | 0.018 | 0.628 | 0.020 | 0.033 | 0.020 | 0.029
(abs.) 0.035 | 0.050 | 0.039 | 0.034 | 0.027 | 0.032 | 0032 | 0.032 | 0.034 | 0.033 | 0.041 | 0.040
50 v 0.044 | 0.058 | 0.056 | 0.07%6 | 0.034 | 0.038 | 0.040 | 0.040 | 0.040 | 0.037 | 0.049 | 0.043
0.007 | 0.084 | 0.028 | 0.024 | 0.024 | 6.026 | 0627 | 0.028 | 0.030 | 0.031 | 0.033 | 0.03%

LVEWETH . BESEEBF TCOEEYHE, B 3 AERMRE
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— MR TIE 8 HIZ27~28°COKRE & 3 B9,
AR TS AVEGETIRIEREREE THIE - E Wl kv,
8 H LAl RATERIZ29~30°C L 4 10 2°CIBE < &
2TWd, 72, ATHETCEEBLZ2H®H D,
Hx@ETAC 9H, S9E 405 Y REEIGE
B3BH o7, THIEZRBOHKZENEL, BE
WD FRDIE Z DI v d ZITEDOEEKRES
14.8m L BWIHTH S,

ABORFEZE I ERE FsE a8, SIEE DK
RTHERIb 22 LAHER LS IBCES -8
AHEMBE L H -7,

2 KERA A B

T D HEFHEIEE.3~8. 4T H P4l £ 8.2~8.5
DEHEIZ H -7, ATFEMEIEXBRTIET A
7.2 TTFA ok, IRE T 2B3ERAKERDE
BTH5, ¥/, REHIKER THHET BicHHER.8%
TEHELULY, TREERBHO TS 2 >0
T EAHOEFL LN,

FEEEEEE 2 BRENT. 3ng/ ¢, RSEBRH?T.1
mg/ ¢ THotz, AELDERZTES & L IFIF—3
L, 9AVFE T2 ASNRES EE D Ime/ ¢ Ik o7,

SOEEIC B THRO BRI THEN >0’
fEREED 6 HAR» & T EHIRIC T TOEEH T, &
B6,7TAR6~Tmg/ ( BETHLNELBRETH
11.2mg/ ¢, RESBEIFHETIZ10.3mg/ ¢ T TER L2,
¥, REERFOME®MRICL2E, OAL1HE
6mg/ ¢ 7F oAt 4 Hizidd. 3mg/ £ £ TTFAD, 6 H
i3 —Hb5.3mg/ ¢t E TEMEL AR ZDBBE U Toi-
TI13HIZE3.9mg/ ¢ £ TIETF L7z, &, ZOMK
HiT28.4°Co 5 R TFREL TI3HIE26.4CTH - 72,

MiwRESHEERTODOM 1 AT TRAES
R L RN AR HEE R LSS, BRER
2D 4R~ 18R OIFER (5 KHD) % 240
0% % EDTWDE, IO EheDOBEE T
ZrORAROBEEZII TIN5,
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PCB and Heavy Metals Survey in Bottom Deposits in front of Shipyards

Tokio OGATA, Kazumi YOSHIDA, Takeshi KAMAYA
Noboru NISHIMURA, and Hisatake HAMADA

There are many factories and businesses especially including large shipyards in both Nagasaki
and Sasebo Port. From 1973, environmental surveys (Cd, Pb, T-Hg, PCB, and so forth) on bottom
deposit and water in both ports have been conducted by Nagasaki Prefectural Gov't, Nagasaki City
Gov't, and Sasebo City Gov’t. As a resultg of these surveys, PCB pollution from ship’s paint was
presumed.

To make clear this pollution, we throughly surveyed the water bodies in front of the repair docks
in both ports in 1%80.

The ;esults of the sur\@(s were as followe-sé;

1. PCB concentration exceeding 10 ppm (provisional removal standard of PCB in bottom deposit)
was identified at 2 points in front of Koyagi Plant of Mitsubishi Heavy Industeries Nagasaki
Shipyard and Engine Works, 9 points in front of Main Plant of Mitsubishi Shipyard, and 6 points
in front of Sasebo Shipyard of Sasebo Heavy Industries.

2. The highest concentration of PCB was 31.2 ppm in Sasebo Port. The area exceeding the
removal standard was 25,000m? in Nagasaki Port and 20,000m? in Sasebo Port.

3. The main component of PCB was KC-500 and KC-600. PCB concentration in bottom deposit
decreased with increasing distance from the repair docks. From these results, PCB pollution

resulted from the effluent of the repair docks.

Key Words : shipyard, bottom deposit, water body, repair dock, component, PCB
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Quality of Bupleurum Root Cultivated in Nagasaki Prefecture
(Report No. 3)

Saiko Saponin Contents and Herbicide Residue

Masayo KUMANOQO, Koichiro KATSUKI, and Michic YAMAGUCHI

Herbicide CNP was applied to Mishima Saiko cultivation once a month from March to October
1984. Herb garden was divided into 9 parts including control part by number of CNP application.
Residual concentrations of CNP in Mishima Saiko root and in soil were measured by gas chromato-
graph. Saponin contents in the root were measured by use of HPLC,

The results were summarized as follows ;

1. Residual concentrations of CNP in the root cultivated on herb garden were 0.022ppm (CNP
was applied only once in March), 0.105ppm (CNP was applied 5 times from March to July), and
0.338ppm (CNP was applied 8 times from March to October).

2. Residual concentrations of CNP in the soil were 0.016ppm (CNP was applied only once},
0.027ppm (CNP was applied 5 times), and 0.116ppm (CNP was applied & times}.

3. The effect of CNP for saponin content in the root was not recognized. The content of
Saponin-a was 0.70~0.86% and Saponin-d was {,72~0.95% as same as that in control.

4, To keep residual CNP in the root in low concentration, it is desirable to apply CNP at the time

of seedling.

Key Words : Mishima Saiko, Sapenin, CNP, HPLC.
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Accelerated Test for Antipyretic and Analgestic

Masayo KUMANO, Sayuri HANDA
Michio YAMAGUCHI, and Kazuto NAKAMURA

Aspirin is one of the most excellent drugs used as antipyretic and analgestic. Accelerated test
was performed to know decomposition of aspirin in pulveres during preservation period. The
pulveres were incubated under the condition of 40°C and humidity 75% in humidity cabinet for six
months. On the other hand, control test of the pulveres were performed a-}-g room temperature.

Ingredient of a day dispensing dose was as follows ;

aspirin 900mg, acetaminophen 600mg
caffeine  200mg, bromvalerylurea 200mg

The results were summarized as follows ;

1. In the case of the pulveres were packed with cellopoly film, the decomposition was remarkable.
After two months of the test, the pulveres changed from white to light pink in color and were
humidified, and acetic acid odour arised. Aspirin contents were 97.8% at the hegining of the test,
74.5% after two months, 56.7% after four months, and 48.4% after six months.

2. In the case of the pulveres were packed with aluminium film, the decomposition was not so
remarkable as the cellopoly film package. Aspirin contents were 103.6% at the begining, 102.8%
after two months, 96.5% after four months, 91.8% after six months.

3. In the case of the pulveres were packed with cellopoly film and moreover packed into bag of
aluminium film, the decomposition was similar to the former case, aspirin contents were 102.5%
at the begining, 100.0% after two months, and 96.0% after four months, 87.9% after six months.

4, Regardless of packing materials and preserving conditions, decomposition of acetaminophen,
caffeine, and bromvalerylurea was a little, and their contents were 90~110%.

5. In the case of control test, the decomposition rates of each ingredient in the pulveres were a

little.

Key Words : aspirin, accelerated test, cellopoly film package, aluminium film package.
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Analysis of Preservatives in Soy Sauce by High Performance

Liquid Chromatography

Koichiro KATSUKI, Masayo KUMANO, and Michio YAMAGUCHI

A rapid and simple method for the determination of benzoic acid (BA) and p-hydroxybenzoate
esters (PHBA-esters) in soy sauce was devised by use of high performance liquid chromatography
(HPLC).

Soy sauce was directly refluxed in alkaline condition, and PHBA -esters were converted to
p-hydroxybenzoic acid (PHBA). After the solution was acidified, PHBA was extracted with ether
together with BA, and the extract was evaporated to almost dryness. Then the residue was
subjected to HPLC after being dissolved in methanol.

Recoveries of BA and PHBA-esters (PHBA-Et, -uPr, -isoPr, -uBu, -ésoBu) added in soy sauce
were 89.2%, and 95.2, 96.4, 91.2, 99.6, and 96.0% respectively.

Analytical values of BA and PHBA-esters in soy sauce obtained by this method were similar to
those by FID-gas chromatography.

This procedure was able to perform with a small amount of organic solvent for extraction and

without the use of steam distillation.

Key Words : benzoic acid, p-hydroxybenzoate esters, high performance liquid chromatography,

S0y Sauce.
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Fig. 1  Analytical procedure for BA and PHBA-
esters in soy sauce
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UREIREE KD, TOHERE® Table 1izRmL 72,
FRIC L 5L BADRY.2% LR ENEN KL -
7=#3, PHB A-ester $Hit 3 < 790% LI Lo EILEE
THo72,
7 DTSk e OB
BA X PHBA-esterf O AT EIFIC & 2 53H7{E
EFIDFARAZuT b 57 4 —i2 &3 54FEE
Ee# Lz D% Table 2tz L7248, BA, PHBA-
esterf & H IR L B3 HHTEITTVWLE DT
Holz,
8 WEROL x 2ot
AFRFECLAMEOL & 2 HIREDEERD

Table 1  Recoveries of BA and PHBA-esters
added to soy sauce

Added Found Recovery CV

(g/l) g/ (%) (%)

BA 0.25 0.223+0.005 89.2 2.24

PHBA-Et 0.25 (.238+0.009 95.2  3.78
PHBA-»Pr | 0.25 0.241+0.007 96.4  2.90
PHBA-#oPr | 0.25 0.228£0.006 91.2  2.63
PHBA-#Bu | 0.25 0.249%+0.011 93.6  4.42
PHBA-#eBu | 0.25 0.240+0.008 96.0  3.33

Table 2  Analytical values obtained by
proposed HPLC method and
GC method
Sample BA (g/kg) PHBA (g/1)
No. | gpLc  GC  HPIC  GC
1 — — 0.055 0.057
2 0.50 0.48 0.077 0.099
3 0.13 0.13 — —
4 0.47 0.48 — -
5 0.52 0.53 — —
6 0.46 0.52 — —
7 — — 0.124 0.135
Table 3  Analytical results of BA and PHBA
-esters in commercial soy sauce
Sample PHBA Sample PHBA
Yo BA(g/kg) -esters No. BA{g/kg) -esters
{g/l) {g/l)
i 0.15 0.06 19 0.13 0.05
2 <0.02 <§.01 20 0.39 0.07
3 <0.02 0.07 21 <0.02 0.07
4 <0.02  <0.01 22 .41 0.06
5 0.13 0.6 23 047  <0.01
6 <0.02  <0.01 24 0.43 <01
7 <002 <0.01 25 0.52  <0.h
8 <0.02  <0.01 26 <0.02  <0.01
9 0.42 0.04 27 <0.42 <0.01
10 <4.02 0.05 28 0.34 0.05
11 0.11 0.06 29 0.33 <0.01
12 0.58 0.08 30 <0.02  <0.01
13 <0.02 0.07 3 0.40  <0.01
14 <0.,02  <0.0m 12 (.11 0.03
15 <002 <0.01 33 0.46 0.04
16 0.41 .05 H 0.44 <0.01
17 (.46 ¢.06 35 <0.02 0.12
18 <0.02  <0.01 36 <0.02 0.04

FEEE % Table 312/ L 72,

36t BA, PHB A-ester $HMl7 & & 4
AN B O3, BAVRE 2N LD 64,
PHBA-ester St a7z b DA 6 {4, BA,
PHBA-ester T h b E sz b DR
11{ETH -7z,

¥ ¥ ®
mEEAEsuv 757 4~ (HPLC) 0k 3
LidWboEEER (BA) BLUNTHF o
BEB AT/ (PHB A-ester) $H0Fuf, HE%
SRTEE DO THARTWIRO L ) RREREEE,



1) LxomizEE7L»VIKSEEL, PHBA
—ester A/ V7 A F VERBERM (PHBA) L
7o, BETBALARCI -7 L CTHHEL, =
—F L EEEEBAY ) — L IWERLUHPLCTH
ETAHIEWLVBFEEDYwraw 77 L%
BaEMTES,

(2) BABIXUPHBA-ester#i (PHB A-Et,
PHBA-#Pr, PHBA-isoPr, PHBA-xuBu,
PHBA-ioBu) % L x 3 UCEML €, &#lEE
WEBARIEL RS 25, BAHBRI2% LS
LRI R HHEL - 728, PHB A -ester #i3 3
TI0% LA LD EITEREHE & iz,

(3) LoD BAEXPHBA-ester EORAITE
B LB FIDAFR a5 7 4
—IZ X BAHTE L BEE L CTaL, Why &
CHLIbDThHot,
DrEokswFlemdmtoBooerya

Db 42 <, BA, PHBA-ester R
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Concentration of PCB and PCQ in Buccal Mucosa

Nobuhiro MASUDA, Michio YAMAGUCHI,
Kazuto NAKAMURA, and Taiji HIRAKI*

Buccal mucosa and blood samples were collected from 23 persons who received the annual health
examination for Yusho at Goto Island in August 1983, In February 1984, the samples were collected
from 7 healthy persons who live at Goto Island and had not eaten PCB contaminated rice oil.

Of 23 persons, 17 persons were Yusho patient and 6 persons were not yet diagnosed as the patient.

The results were summarized as follows ;

1. Average concentration of PCB in buccal mucosa was 325.4 ppb in Yusho patients, 232.3 ppb in

the persons not vet diagnosed, and 64.9 ppb in healthy persons.
2. Average concentration of PCQ in buccal mucosa was 86.4 ppb in Yusho patients, 21.5 ppb in the

persons not yet diagnosed, and not detected in healthy persons.

3. Concentrations of PCB and PCQ in buccal mucosa of Yusho patients were significantly higher

than those of healthy persons and they were about 44 and 92 times higher than those in human

blood.

4. High concentrations of PCB and PCQ remained in buccal mucosa of Yusho patients. PCQ was

not detected from blood and buccal mucosa of healthy persons. Therfore, the detection of PCQ

from persons examined was useful to judge whether they had eaten PCB contaminated rice oil or

not.

Key ward : Yusho, PCB, PCQ, buccal mucosa, blood,
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Cholesterol and Fatty Acids in Daily Foods

Yukinori KONDO and Michio YAMAGUCHI

Sampling was performed by market basket method in Nagasaki Prefecture. Each food was

classified into seven groups : seafood, meats and eggs, oils and fats, milks, corns, and confection-

eries. Contents of cholesterol and fatty acids in each group were analyzed, and then daily intake

of them was calculated from the values.

The results were summarized as follows ;

1. Daily intake of cholesterol was 276.6mg in which 91% was intaken from meats and eggs group

and seafood group.

2. Daily intake of lipid was 48.5g in which total fatty acids was 41.3g.

3. From the viwpoint of the kinds of fatty acids, daily intake of oleic acid was 15.3g which was
the most of fatty acids and corresponded to 36.6% of total fatty acids. About 749% of oleic acid
was intaken from meats and eggs group and oils and fats group. Daily intake of linoleic acid was
8.4g which corresponded to 20.2% of total fatty acids. A half of linoleic acid was intaken from

oils and fats group.

Key words : daily intake, cholesterol, fatty acid
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Biological Survey of Rivers in Nagasaki Prefecture
(Report No. 7)

Six Rivers Flowing in the Eastern Coast of Omura Bay

Syuzo ISHIZAKI, Mitsugu MORIBAYASHI, and Kazuto NAKAMURA

_t}]g
The benthic communities of‘)S_onogi, Chiwata, Enokushi, Kohri, Suzuta, and Higashi-okawa

Rivers were investigated in June or July and December 1984 with a view to evaluating biologically

the river conditions.

Benthic faunae mainly consisted of Ephemeroptera and Coleoptera at all of the six rivers and the

change of total number of species at each station may be dependent on the increase or decrease in

Ephemeroptera.

Percentage of individuals belonging to tolerant species for organic pollution to total number of

individuals, it may indicate the degree of pollution, showed high values below the middle reaches

N
excepf}f{ohri River.

Ir';{:%iwata and Enokushi Rivers, low values of CA index between St. 1 and St. 2 were due to the

increase in individuals belonging to tolerant species.

Synthetic evaluation based on biotic index, pollution index, and indicative nature of dominant

species showed that Kohri River was unpolluted as a whole, but other rivers were slightly polluted

below the middle reaches.

Key words : benthic communities, organic pollution, biotic index, pollution index
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Sonogi R.
1
3
4%
5 Chiwata R.
2 1
3
2 1 Enokushi R.
Omura Bay 3 1
3
2
S\ % Kohri R.
Suzuta R,
2441
4 3
3

Higashi-okawa R 2
1

Fig. 1 Sketchmap of sampling points

Sonogi R. 1: Kasane B. 2 : Kidozo B. 3 : Vicinity of
Hoongi 4 : 100m below the junction 5 :
Ichinose B.

Chiwata R, 1 : 100m below a dam 2 : Showa B, 3 :
Chiwata B.

Enckushi R. 1: Egawachi B. 2: Udo B. 3: Abenoki B.

Kohri R. 1:200m below the Kayase dam 2 : Yokokawa
B. 3:100m above the junction 4 : Tashita b
: Sakaguchi (Vicinity of bus stop) 6 : Yat-
sugi B.

Suzuta R. 1: Yokoyama B. 2:Ogawachi 3:50m below
the junction 4 : Suzuta B.

Higashi- 1 : Kannonbuchi B. 2 : Okawa B,

okawa R. 3 : Sayochime B, ‘
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Table 1. Number of species of aguatic macro-invertebrates
(Upper part : in summer, Lower part : in winter)
River name Sonogi R. Chiwata R. Kohri R. Enckushi R. | Suzuta R. Higashi
okawa R.
oder St. i 2 3 4 5|1 2 3|1 2 3 4 5 6|1 2 3|1 2 3 4|1 2 3
Trichoptera 231 2 25 4 18 1 1 1 1 1{2 2 51 1 1 111 1 1
Ephemeroptera 12 10 6 10 6|13 9 611 7 9 10 10 7/10 9 10| 9 10 5 7|6 6 2
Plecoptera 2 1 1
Odonata 1
Coleoptera 3 3 2 4 52 5 4,3 3 5 6 4 4,5 5 5[6 2 1 1{2 3 1
Megaroptera 1 1 1 1 1 1 1 1
Diptera 2 3 1 2 113 3 3/3 1 3 3 3 2|3 4| 2 1 111 2 1
Isopoda 1 1 1 1 1 1 1 11 1 1]1 1 1
Amphipoda
Potamoidea 1
Turbellaria 1 1 1 1 11 1 1|1 1 1 1 11 1 1]1 1 1] 1
Hirudinea 1 1 1 1 {1 1 1 11 1 4 3
Oligocata 1
Gastropoda 1 1 1t 1 31t 1 1 1 21 2 2|11 1 21 2 2
Plecypoda 1
Total species 24 22 14 21 18|28 25 2030 14 22 23 21 17|26 25 27|23 18 © 18|13 19 12
Trichoptera 5 2 2 56 1 3[5% 2 3 65 4 14 5 4|3 2 2 3 1
Ephemeroptera 9 5 6 10|11 9 5f12 7 912 9 6|9 7 6,7 6 8 7 2
Plecoptera 1 2 3 1 1] 1 1 1
Odonata 1
Coleoptera 4 4 5 3|6 4 3|5 6 5 7 4,5 8 5|6 4 2 4|3 2
Megaroptera 1 112 2 1 pA 2 1 2 1|1
Diptera 3 2 1 16 2 2|2 3 2 2 3 1 2 312 3 3 33 3 1
Isopoda 1 1 1 1 1 1 1] 1 1 1 1
Amphipoda 1 1
Potamoidea 1 1 1 1
Turbellaria 1 1 111 1 1 1 1 1 1 1 1 1
Hirudinea 1 1 1 1 1
Oligocata 1
Gastropoda 2 2 171 1 31 1 1 1 1 11 2 2|1 1 3 5|1 1 2
Plecypoda 1 1
Total species 26 19 16 23|36 21 18|29 22 24 31 25 1525 26 25|23 19 22 2120 12 4
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Table 3  Similarities of macroinvertehrates
samples between two successive
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Table 4 Biological evaluations of water quality
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Analyses of Mineral Waters in Unzen
by A. ]J. C. Geerts and His Biography

Shozo NAKAGAWA*
Kanto Chemistry Research Institute

Abstract

This papers have been written for the reasons that few data of analyses of mineral waters had
existed in Japan before year 1875 and few uncompleat biography of Anton Johannes Cornelis Geerts
(1843~1883) in Japan as well as in the Netherlands.

In July 1875, his first report concerning Japanese hot springs had been published by a German
academic soceity in Japan. As a matter of course, he could not report by quantitative analyses, but
qualitative cnes under lacking conditions of chemical apparatus in Japan.

He had informed to mineral waters of hot springs URESINQ, UNZEN, OBAMA, and HINAGU
in the report. These had been added detaily in French version in 1866 and 1887.

Being compared with the report by Heinrich Biirger in 1827, the result from analyses of mineral
waters in UNZEN are almost same.

It is, however, remarkable that A. J. C. Geerts had described with his own observations at the
springs. He had stated about better medical effect with springs waters at UNZEN to patients
suffered from syphilis and leprosy.

Fortunately, I had encountered to some original documents to him inculuding his personal
record, which had been summarized by the Department of the Interior Japan for his conferment of
decoration before unavoidable his death.

He had devoted his latter life for prevention of epidemics in Japan, therefore he must be admired
with the best honour to his heroic death by typhoid on the 30th of August, 1883.

It is fact that not only A. J. C. Geerts, but also his friends of the Netherlands and Germany had
promoted teaching chemistry, pharmacy and medicine mainly for Japanese after the MEIJI Restora-
tion (1868).
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PREFACE

A lafin de l'an 1863, me trouvant & Utrecht comme
professeur de Chimie A Vécole de médecine militaire, M. le
Dr A, W. M. van Hasseur, inspecteur-général du service de
sanlé dans Varmée néerlandaise (alors professeur & la méme
école) m'offrit, au nom du gouvernemenl japonais, la
position de professeur de chimie el de sciences naturelles &
'école de médecine de Nagasaki, créde en 1857 d'aprés les
ordres du Shogun MixasoTo-nNo-I¥Esaba, par un médecin
hollandais, Mr. le chevalier Poure van MeEnpenvoont el par
un médecin japonais Mr. Marsuoro Rivosun, avjourd’hui
inspecteur-général du service de santé dans Yarmée japonaise.

Par décrel en dale du 7 Mars 1869, Sa Majesté le Roi
des Pays-Bas voulut bien me donner la permission d’entrer
temporairetent au service du gouvernement japonais. Arrivé
au Japon au commencement du mois de Juillel 1869, au
milieu des révolutions qui aboutirent 4 la restauralion du
pouvoir souverain de Sa Majesté le Mikado, j'ai en l'oceasion
de voir s¢ dérouler sous mes yeux celle série de réformes
vadicales dans le systdwie de la féodalité, qui était celui de
Yancien régime, au Japon comme en Europe, et doat Phistoire
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BB EDTRAEE 26, 117~123  (1984) & 117
RIGEWC BT 32 REFRFFHERD
HIERS R (FERIS9ERE)

By O B— - b EX
mEE B - HHE O —%
Measurement of Air Pollution by Monitoring Stations (1984)

Toshikazu HAMANO, Masafumi MURAKAMI
Masaaki NISHIKAWA, and Kazumi YOSHIDA

L & (=
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W LM RTEE AR TS %,

LUF, BRFISOEREDEZIHER DMEFEROEUE
EDOWTHRET 5.

#1 BAWARRRUREEEGSRR
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HiEE  ERRERH A6, 00085 E L -/,
B § ATl AR 2» TiT» 72,

HoE B R
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2—2, 2—3, BHEFER3 K, £/, BEE
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F2-1 —RESEASAEHNEER (FRE)
el S (1 — Bt £ % - B ot ® &
(S0O.) (NO) (NO,)
i 1 e N2 1 BFlm Y 1 K 1
| WER4A z j ¥ {;: {Eﬁffg ¥ {;2 f?;:g ¥ {f: E;g
Yl | 2960 | 1 N £ Mo B £
meEiE | & mE{E | 98%fH mA{E | 98%(H
(pom) {pom) (pom) (ppne) Cppm) (gpm) (ppn) (pom} (opin)
HRRME | £ R RETGH | ¥ T 0.009 | 0.113 | 0.028 | 0.009 | 0.278 | 0.031 | 0.012 | 0.090 | 0.025
#Em|@E #® F| f£ | 0.004| 0.037 | 0.016 | 0.005 | 0.181 | 0.026 | 0.009 | 0.047 | 0.019
" R A AT # | 0.007 | 0.047 | 0.014 | 0.006 | 0.150 | 0.025 | 0.01L | 0.054 | 0.021
# R R B #E T 0.007 { 0.183 | 0.021 | 0.009 [ 0.048 | 0.019
K dm K HEER| © 0.005 | 0.069 | 0.012 | 0.004 | 0.147 | 0.019 | 0.009 | 0.050 | 0.019
N# | i F 0.005 | 0.045 0.010
B S AT @ @A fE | 0.005| 0.048 | 0.016 | 0.006 | 0.240 | 0.030 | 0.010 | 0.061 | 0.026
B owt HT ) B BN E RO 0.004 | 0.050 | 0.011 | 0.004 | 0.155 | 0.014 | 0.009 | 0.053 | 0.022
B ¥ N7 | A | A& | 0.005| 0.090 | 0.017 | 0.004 | 0.184 | 0.020 | 0.006 | 0.034 | 0.013
PO HT | R ) y 0.004 | 0.028 | 0.009 | 0.002 | 0.087 | 0.008 | 0.005 | 0.033 | 0.012
KR | 5 il 0.004 | 0.019 | 0.008 | 0.001 | 0.010 | 0.002 | 0.002 | 0.01% | 0.004
" % L B 0.003 | 0.094 | 0.009 | 0.001 | 0.050 | 0.004 | 0.003 | 0.028 | 0.007
7 ¥ BT | /D s o» 0.006 | 0.031 | 0.014 | 0.001 | 0.027 | 0.003 | 0.004 | 0.023 | 0.008
" (EA R I 0.005 | 0.041 | 0.010 | 0.001 | 0.017 | 0.002 | 0.002 | 0.023 | 0.006
KEmIA &N B 7 0.004 | 0.024 | 0.009 | 0.001 | 0.007 | 0.002 | 0.002 | 0.029 | 0.008
REFPH |2 B &| » 0.005 | 0.067 | 0.012 | 0.001 | 0.015 | 0.002 | 0.002 | 0.021 | 0.005
4\ g T | wlo» 0.004 | 0.0641 | 0.010 | 0.001 | 0.016 | 0.002 | 0.002 | 0.019 | 0.003
" = 0.005 | 0.027 | 0.013 | 0.000 | 0.007 | 0.001 | 0.002 | 0.024 | 0.004
EBH|Z & 8 (| » 0.004 | 0.022 | 0.010 | 0.001 | 0.013 | 0.002 | 0.002 | 0.021 | 0.005
ERH | EBERSB®EEF|] % | 0.000] 0.103 | 0.024 | 0.005 | 0.110 | 0.016 | 0.012 | 0.047 | 0.022
A T A R A T 0.004 | 0.055 | 0.009
e 2 W7 |2 UTTEM| R 0.005 | 0.028 | 0.012 | 0.003 | 0.128 | 0.009 | 0.005 | 0.035 | 0.012
s HEA S H &R E n 0.004 | 0.045 | 0.010 | 0.005 | 0.441 | 0.027 | 0.007 | 0.039 | 0.015
TR | 18 A| | 0.008 | 0.055 | 0.015
" HH wmlo 0.005 | 0.026 | 0.011 | 0.012 | 0.180 | 0.035 | 0.011 | 0.059 | 0.024
" K Fl o2 0.005 | 0.036 | 0.011 | 0.006 | 0.161 | 0.019 | 0.011 | 0.073 | 0.027
" 5 53 N 0.006 | 0.050 | 0.012 | 0.012 | 0.202 | 0.037 | 0.013 | 0.055 | 0.025
" % o+ @ & |0.004 | 0.027 | 0.0I06 | 0.001 | 0.030 | 0.003 | 0.003 | 0.027 | 0.008
" ol Bl » 0.005 | 0.083 | 0.011
p Fh | 0.004 | 0.061 | 0.013 | 0.001 | 0.041 | 0.002 | 0.002 | 0.040 | 0.005
HEEIERT | AR | 0.003 | 0.059 | 0.007
INMIECHT | AN R AN 0.004 | 0.035 | 0.011 | 0.002 | 0.048 | 0.005 | 0.004 | 0.029 | 06.010
e % BT | R woon 0.004 | 0.064 | 0.012
"B MR FlO® | 0.010 ) 0.076 | 0.019 | 0.023 | 0.340 | 0.078 | 0.025 | 0.091 | 0.041
" Ny B F B I | 0.008 | 0.056 | 0.015 | 0.011 | 0.190 | 0.033 | 0.018 | 0.081 | 0.030
# i e A I 0.005 | 0.057 | 0.010 | 0.007 | 0.291 | 0.036 | 0.013 | 0.088 | 0.030
" 7o bk E AT ®E | 0.006 | 0.075 | 0.012 | 0.008 | 0.310 ! 0.035 | 0.016 | 0.083 | 0.031
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¥ Notwoy * Cearn rEy T
e g | IEY |HVSE £ 3oy Lpses | BOTE B0 1 KEE o
oo |owm| o |wpsw] oo |00mE] | EE1E) REEE
B s ey m| oD PREE gl n g o R
(ppm) (gpm) (pm) (%) (mg/m®) | (mg/mt) | (mg/m®) (E) (pom) (pp)
0.020 | 0.352 | 0.054 57.5 0.035 | 0.204 | 0.079 el
0.013 | 0.206 | 0.041 63.7 0.022 | 0.158 | 0.057 P
0.017 | 0.180 | 0.045 66.2 0.026 | 0.200 | 0.060 66 0.095 | 0.046 »
0.016 | 0.223 | 0.037 57.6 P
0.013 | 0.190 | 0.037 66.9 0.036 | 0.297 | 0.095 31 0.080 | 0.037 5
0.034 | 0.349 | 0.001 38 0.117 | 0.043 ”
0.017 | 0.285 | 0.051 62.1 1 0.063 | 0.048 P
0.013 | 0.206 | 0.036 72.0 0.044 | 0.317 | 0.122 P
0.010 | 0.213 | 0.032 56.6 0.020 | 0.500 | 0.074 42 0.101 | 0.041 »
0.007 | 0.108 | 0.020 69.6 0.028 | 0.212 | 0.072 57 0.101 | 0.046 »
0.002 | 0.029 | 0.005 72.2 0.023 | 0.192 | 0.062 74 0.00L | 0.048 P
0.004 | 0.078 | 0.010 72.0 0.027 | 0.230 | 0.068 53 0.118 | 0.047 ”
0.005 | 0.036 | 0.010 71.7 0.029 | 0.228 | 0.084 19 0.075 | 0.040 | & i
0.003 | ©0.039 | 0.006 80.3 0.024 | 0.201 | 0.064 52 0.092 | 0.046 »
0.003 | ©0.035 | 0.009 78.6 0.024 | 0.190 | 0.063 P
0.003 | 0.030 | 0.006 73.8 0.020 | ©0.201 | 0.058 P
0.002 | 0.035 | 0.004 70.3 0.022 | 0.213 | 0.062 P
0.002 | 0.031 | 0.005 85.2 0.022 | 0.206 | 0.064 34 0.077 | 0.042 )
0.003 | 0.029 | 0.007 76.0 0.026 | 0.219 | 0.071 "
0.017 | 0.145 | 0.037 72.5 0.039 | 0.346 | 0.105 =
0.032 | 0.240 | 0.075 5
0.008 | 0.143 | 0.020 62.9 0.026 | 0.156 | 0.062 39 0.086 | 0.041 n
0.011 | 0.447 | 0.026 60.5 0.018 | 0.145 | 0.050 36 0.077 | 0.044 )
0.035 0.265 0.081 0 0.056 0.021 |# f#t & ™
0.024 | 0.221 | 0.056 47.9 0.029 | 0.183 | 0.070 49 0.090 | 0.043 y
0.016 | 0.170 | 0.044 64.3 0.030 | 0.220 | 0.071 21 0.107 | 0.037 )
0.025 | 0.233 | 0.059 53.4 0.020 | 0.242 | 0.074 22 0.078 | 0.038 ”
0.004 0.045 | 0.011 74.7 0.026 | 0.170 | 0.063 36 0.085 | 0.043 | A E
0.030 | 0.190 | 0.072 11 0.071 | 0.041 Y
0.002 | 0.061 | 0.007 70.6 0.024 | 0.205 | 0.058 53 0.086 | 0.048 P
0.022 | 0.204 | 0.063 P
0.006 | 0.067 | 0.014 63.5 0.028 | 0.195 | 0.060 51 0.098 | 0.045 »
0.026 | 0.180 | 0.067 »
0.048 | 0.408 | 0.115 51.9 0.030 | 0.193 | 0.079 0 0.052 | 0.019 [E &
0.029 | 0.235 | 0.060 61.4 0.032 | 0.191 | 0.072 0 0.060 | 0.029 P
0.020 0.331 | 0.067 64.8 0.027 | 0.203 | 0.075 46 0.091 | 0.045 Y
0.024 | 0.370 | 0.068 65.1 0.033 | 0.208 | 0.085 46 0.083 | 0.043 y
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Measurement of Odour by Sensory Test (Report No. 4)

Yasunari UENO, Yasutaka NAKAMURA, Masaaki NISHIKAWA,
Masahiro YAMAGUCHI*, and Tetsuro WATABE*
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# 40 o koK
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B TE » 13.8 {0.72 H 211 55
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