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A Rapid Determination for Sorbic Acid Using Deproteinated
Meat Products Extract

Maki Sugimoto, Hideyuki Sando, Keiko Kuno, Takashi Hashizume,
Tetsuya Hatanaka, Hiroshi Tsujisawa and Shouichi Ishigaki

‘The steam distillation method commonly used was timeconsuming, then we developed a rapid and
simple determination of sorbic acid in meat products.

Sorbic acid in the deproteinated meat products extract with 12% zinc sulfate solution was treated
with thiobarbituric acid and measured by colorimetrially at wavelength of 532nm. The values
determined by this method were compared with those by the steam distillation method. The

measured values obtained from two methods nearly agreed.
The calibration curve showed good linearity in the range of 0.2~16 £g,/ml.
The recoveries of sorbic acid from meat products added at the level of 1000 g g were 91.6~

92. 6%.
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Key words : sorbic acid, rapid determination, steam distillation method, colorimetry, meat

products
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Figure 1. Preparation for rapid determination
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Figure 4. Calibration curve for sorbic acid
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Table 1. Comparison of the concentrations of
sorbic acid in distilled solution deter-
mined between with and without 12%
zinc sulfate solution (deprotain solution)

Concentration (£ g,/ g)
Sample | Without 12% zinc| With 12% zinc
sulfate solution | sulfate solution
Pressed ham 1110 1090
Sausage 1420 1420
Sausage 1110 _ 1070
Sausage 1330 1310
Sausage 1380 1340
Sausage 1050 1000
Sausage 1280 1210

Table 2. Recoveries of sorbic acid by rapid

determination

Sample Added |Concentration| Recovery

(rg/ g)| (g /g (%)

Pressed ham 1000 2030 92.6

Sausage 1000 2500 92.2

Sausage 1000 2370 92.6

Sausage -1000 2220 91.6

‘Sausage 1000 2200 92.4
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Table 3. Comparison of the concentrations of
sorbic acid between rapid determination
- and steam distillation method

Concentration (g g)
Sample Rapid determination Steam distillation

method
Pressed ham 1100 1100
Sausage 1440 1390
Sausage 1270 1260
Sausage 1250 1260
Sausage 1400 1350
Sausage 1030 1040

Table4. Comparison of the concentrations of
sorbic acid among three methods

Concentration (¢g,” g)
Sample Rapid Steam distillation GLC
determination method
Sausage 1250 1260 1250
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Noise in Environment of Kainan City

Hisashi Inauchi, Susumu Sakata®', Kazuki Houdai, Mamoru Yoshioka, Kazuo Otani,
Toshitaka Hata, Naoki lkeda** and Hideaki Maeshima*?

We have cooperated with cities and towns in the joint measurement of environmental noise since

1974

We measured environmental noise in collaboration with Kainan city in October,1994.
From the results, We investigated noise levels of land use zone and time zone respectively.

Fogo F o REEY, BHSEYE FRHIE

Key words : environmental noise, environmental standards, land use zone
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Table 1., District classification based on noise
source at each point

Traffic noise Ind noise Home noise Natural noise Uns noise

IER 16 8 16 52 8
IER 26 9 20 8
RA 16 2. 4 42
UA 50 20 0 80 0
NCA 30 - 20 0 3 20
CA 80 0 20 0
LIA 0 0 0 8 20
Unit : % Ind noise . Industrial noise

Uns noise : Unspecific noise

I ER : Category I exclusive residential areas
ITER . Category Iexclusive residential areas
RA ! Residential areas

NCA ' Neighborhood commercial area

CA [ Commercial area

LTA : Light industrial area

UA ! Undesignated area
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Figure 1. Noise level of each period

I ER ' Category I exclusive residential areas
HER . Category Hexclusive residential areas
RA [ Residential areas

NCA ' Neighborhood commercial area

CA : Commercial area

LTA ! Light industrial area

UA ! Undesignated area

Fe s, RIGEHIRICBE L T, T ol &

B0 5 BENC & 2BEOMEIICHE S BESE R UEK
BEh S DEFEENRRE 1 - T L ANVHBEL 8-
TWwaEBEbh3,

o OER D EEEHUR T IRIEBI OB S T iR L
DIEHFVARVBMEL B->TWAEEbNh S,

BETEHEE LV ~VE, 5l & RigTHiRs &
bRkE L, BEME, X 5icEEMR - TR
B, g—Eras, STREAEMRONET, &b
BEODOHBHETEMIRTH - /2,

FIRICOWTE—FE « BB HHE S T3
BTIEAZORELZ I HANE L, [FEHIER
TREEG DL 2T SN S h >t Tk
TEE o THERGEHIRIC B O TIERS & THE 0%
EEZT e HESEREETH D, X 5IICEERT
GBS OEEEZ RN E - o, BREIZE
SIAIT, FEEIC & b B ORIE - Ti5
DODBEBARELBBOT, EHEME, LR
BoOLBE—TE « ETEEEHE, FEMRL VB
BUNUBKEL T >TWV 5,

& DB VANV TIE, RIEEHR, BEMIR TR
o oo AREHNRASRISE MBI LD 78 D 7]y
EL > TWEAZ Do, EEFLTH 2,
EEEAE LTI, BRI A

| BOEBEZY MBS - I, KIETE « IR

SR IR EOEEAZ I E RS &R
UL 5WThDh, BRI, ERESHESET
& BHEDE D - T2

Table 2. Noise source of each period

Morning Day time Evening  Night

I ER Natural noise Natural noise Natural noise Natural noise
ITER Natural noise Natural noise Natural noise Natural noise
"RA " Natural noise Home noise Natural noise Natural noise
UA  Natural noise Traffic noise Natural noise Natural noise

Traffic noise Ind  noise Traffic noise Traffic noise
NCA Natural noise Traffic noise Natural noise Natural noise

Ind noise Traffic noise

CA  Natural noise Traffic noise Traffic noise Traffic roise
LIA Natural noise Natural noise Natural noise Natural noise

Ind noise : Industrial noise
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Survey of the Water in the Dam Reservoirs of Wakayama Prefecture

Takenobu Koyama, Kazuya Nakanishi, Motohiko Hanaoka”,

Kazuhiro Kusuyama,

Hitoshi Saika, Mitsuyoshi Arimoto, Yoshihiro Mori and Tadashi Tanaka*®

Since 1985, we have been carried on the vestigation of the dam reservoirsin Wakayama Prefecture,
and also since 1981, we have been made independently the basic data of inlandwater ecosystem in
Hutagawa Dam owing to eutrophication management.

Then we have examind by the comparison of statistical methods between the dam reservoirs in

Wakayama Prefecture and Hutagawa Dam.
The following results were obtained.

1) The secular change of COD, T—N and T—P were significant at the 95% or more significance
levels about the dam reservoirs in Wakayama Prefecture and Hutagawa Dam.
2) Tt was estimated for the correlation between the dam reservoirs in Wakayama Prefecture and

analytical items to make a few group.

3) About the results of multiple regression analysis, COD and T-P in case of Hutagawa Dam
Reservoir Manegement were sufficient but case of dam reservoirs in Wakayama Prefecture were

not in good agreement for the insufficient data.

F—7— F FHEAM, ERSON, B, RS, ERYEST
Key words : correlation, principal component ana1y31s scatter diagram, dlscrlmmant
analysis, multiple regression analysis
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Figure 2 — 1. Histogram and basic statistics of the dam reservoirs in Wakayama Prefecture (case : 10)
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Figure3 — 1. Secular change of COD by the dam reservoirs in case 10 and 11
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Table 1., Analytical results of variance

Factor " Year Test Sampling Test

Dam reservoir of Wakayama Pre.
1) case of 10 sampling sites

F (9,181,0.01) =2.50 F (9,181,0.01) =2.50

F (9,181,0.05) =1.92 F (9,181,0.05) =1.92
COD 1. 151 - 12.295 % %
T—N 2.196 * 38. 641 * %
TP 3.204 % % 6.573  * *

2) case of 11 sampling sites

F (4,95, 0.01) =3.51 F (10,95,0.01) = 2.51
F (4,95,0.05) =2 46 F (10,95,0.05) =1.92 :
pH 3.896 % 6.593  x %
COD 0.814 - 5590 % %
T-N 2. 442 - 21.480  * %
T—P 6.930 % 3.132 % %

Hutagawa Dam

F (10,119,0.01) = 2.47 F (2,119,0.01) =4.79

F (10,119,0.05) =1.91 F (2,119,0.05) = 3.07
- Temp 0.520 - 0. 099 -
W —Temp 0. 087 - 0. 500 -
EC 7.801 k% 0. 465 -
pH 2.183 * 6. 281 *
COD 4.890 ok 23.709 % %
BOD 1. 341 - 6. 521 * *x
DO 0. 865 - 2.093 -
SS 1. 413 - 2. 880 -
TUR 1. 805 - 4. 043 *
T—N 4,831 k% 1. 388 —
T—P 1.502 - 0.938 -
Cl 12. 368 % * 0.186 -

(Note) Test: * * Signification level is1 %
*  Signification level is5 %
— No signification level

Table2 — 1. Correlation matrix for analytical item of dam reservoirs in Wakayama Prefecture

(1985~1989)

.Btem Sakura Ichinoe Test Yamada Test Hulagawa Test Hiroka Test Tonoyama Test Hichikawa Test Kodakumi Test Komori Test Nanairo Test
COD 1,000 0.328 0. 143 0. 529 0.123 0.191 0. 159 0. 075 0. 59 0. 469
Sakura T-N  1.000 0.199 0.331 -0. 340 0.248 0. 051 0.729 , -0.154 ~{.272 =0, 241
T-P 1,000 -0.212 0. 140 =0. 097 0. 471 0.075 . 0,144 =0.098 -0.128 0. 433
COD 1. 000 0. 128 ~{. 059 0.319 -0. 177 =0.119 0. 198 0. 023 0.572
Ichinoe T-N 1. 000 0. 314 0.014 0.423 -{. 138 -0. 085 -0, 340 -0.170 0.187
T-P 1. 000 0. 020 ={, 426 =0.048 -{. 178 0. 009 0. 154 0. 080 0. 188
COD 1. 000 0.197 0. 090 0. 250 0. 355 0. 005 0. 099 ~0.193
Yamada T-N 1. 000 0. 166 -0. 152 0. 247 =0, 09 -0.237 -0.026 -0. 292
T-P N 1. 000 0.278 0.410 0.685 = 0.700 * 0297 0. 095 —0.216.
COD - 1. 000 0. 098 =0.177 -(. 340 0. 434 0.655 * 0.124
Hutagawa T-N . _ 1. 000 0.130 0. 369 -0. 121 —{. 163 0.293 =0, 094
T-P : _ 1, 000 ~0. 194 0. 295 0. 241 0. 017 0. 027 ~{. 270
COD 1. 000 -0.230 —0. 083 0. 613 0.31 0.579
Hirokawa T-N ’ L0000 0.1 0.384 0, 044 0. 120 -0. 088
T-P 1, 000 0. 235 0. 366 0. 509 0. 245 0. 578
COD : 1. 000 0. 167 -0, 224 0.231 0. 151
Tonoyama T—-N 1. 000 ~{. 016 -0.214 - 0.712 = -0.320
T-P : 1, 000 0.431 0. 341 0.322. ~0. 144
COD 1,000 -0. 267 -{. 239 —0.158
Hichikawa T-N . 1. 000 -0.190 -0.317 - —0.443
T-P 1. 000 0.696 * 0,473 0.128

COD 1. 000 0. 623 0.651 =
Kodakumi T-N : 1. 000 0. 400 0. 629
___________ T-P ) 1. 000 0. 588 0. 458
COD 1. 000 0. 580
Komori T-N 1. 000 0. 256
________ T-P 1. 000 0. 534
COD ' : 1. 000
Nanairo T-N : . 1. 000
T-P . 1. 000

0. 76459- Test: * % Signification level is1 %
0. 63190 * Signification level is5 %
Blank No signification level

{Note> 1rl:r (8,0.01)
r (8,0.05)

[



Table 2 — 2. Correlation matrix for analytical items of dam reservoirs in Wakayama Prefecture

(1990~1994)
liem  Sakura  Ichinoe Test Yamada Test Hulagawa Test Hirokawa Test Tubayama Test Tonoyama Test Hichikawa Test Kodakumi Test Komori Test Nanairo Test
oH  1.000 0.232 0.669 % 0.673 * 0.729 * 0.725 * 0.586 0.786 ** 0. 556 0. 365 0. 425
Sak COD 1000 —0.282 0. 477 0.432 0.334 0.749 %  0.507 0. 197 0.795 *% 0.012 —0.786 **
axura  T-N 1000 0. 587 0.163 ~0.185 -0.626 0.216 0. 266 0. 497 0.372 0.821 *x 0.432
T-P 1000 0,586 0,542 0. 477 0, 077 0. 407 -0, 056 0. 231 0,014 0. 592 0,321
pH 1. 000 0.411 0. 545 0.332 0. 437 0. 086 —0. 026 0. 062 0.218 0.189
Tchi COD 1. 000 ~0. 197 —0. 224 ~0. 209 —0.52% -0, 104 0. 185 —0.175 ~0.102 0. 055
chinoe N 1. 000 0.816 *x —0.086 —0. 462 —0.132 —0.115 0. 362 ~0. 311 0. 500 0.177
T-P 1. 000 0, 459 0. 347 0. 470 0.816 ** 0.690 * _ 0.630 0.723 % 0.608 0. 602
oH 1..000 0.742 % 0.209 0. 254 0. 151 0. 431 ~0.162 ~0. 348 <0.207
Vamada SOD 1,000 0. 261 0. 210 0. 589 0. 447 0. 497 ~0. 062 0. 429 -0, 041
amada 7-N 1. 000 0. 384 —0. 186 -0. 265 -0. 230 0. 400 —0. 602 0. 081 -0. 035
T—P 1. 000 0.705 % 0,180 0. 505 0. 309 0.799 ** 0. 440 0.805 %% 0 880 *x
oH 1,000 0.644 % 0.469 0.323 0. 280 0. 052 —0. 067 0. 114
Hut COD 1. 000 0.886 *x 0.165 0.219 0. 472 0. 365 ~0. 051 —0. 243
ulagawa t-—N 1. 000 0. 220 0. 079 —0. 148 0. 278 ~0. 372 —0. 336 —0. 013
______ TP 1,000 0. 611 0.305 - 0,085 0,660 * 0297 0.797 *% 0,629
pH 1.000 0.831 *% 0522 0. 359 0.618 0. 610 0.728
Hirokawa SOD 1. 000 0. 014 ~0. 044 0. 351 0. 050 —0. 409 —0. 368
1rokawa t—N 1. 000 0. 112 —0. 477 ~0.478 —0. 038 —0. 410 0. 022
T—P 1,000 0.328 0. 427 0. 469 0.663 % 0303 0. 289
pH 1. 000 0.775 ** 0,550 0.692 * 0.730 %% 0.799 =%
Tub COoD 1,000 0. 399 0. 044 0,655 * 0.273 -0, 383
ubayama r—N 1. 000 0. 395 0. 092 0,773 *% 0. 268 0: 265
T~P 1,000 0. 561 0.661 % 0.688 * 0.537 0.726 %
3 BT R BT
. . . *x - 0, 617 -0,
Tonoyama - 1. 000 0. 148 0. 475 0. 317 —0. 088
T—P 1. 000 0,633 % 0.888 *x 0 412 0. 571
&b 00 030 o oo
Hichikawa 7y 1. 000 0. 131 0. 180 0. 054
T-P 1. 000 0.762 %  0.831 % 0.816 x*
S G R
. ) . ~0. 38
Kodakumi 7~y 1. 000 0. 439 0. 446
T—P 1. 000 0. 449 0.654  x
L
Komori 7y 1,000 0.636 *
T-P 1, 000 0,880 *%
pH 1.000 -
Nanairo SO0 1. 000
anae p—nN 1. 000
T-P 1. 000
(Noted lrl:r(8,0.01) = 0.76459 Test: ** ' Signification level is1 %
r (8,0.05) = 0.63190 * Signification level is5 %
Blank No signification level
Table2 — 3. Correlation matrix for analytical items of Hutagawa Dam
(1984~1994)
Site  Temp. W.Tem Test BC Test Cl. Test pH Test COD Test BOD Test DO Test SS Test TUR Test T—N Test T-P Test
In 1000 0952 *+ 0.188 ~0.083 0.353 * 0.021 ~0.124 0842 *+ 0.144 0.073 —0.208 0.236
Temp. Out 1.000 0.837 ** —0.050 ~0.018 0.465 ** 0.150 ~0.152 —0.622 ** 0150 . 0.094 —0.285 —0.037
“ No2 1.000 0944 #x 0.019 0.090 0565 *+ 0380 * 0.187 ~0405 ** —0.002 —0.085 ~0.216 —0.048
In 1.000 0.212 =0.001 033 % 0076 ~0.137 20876 %% 0.074 0.056 ~0.110 0.229
W.Temp. Out 1.000 —0.011 0.206 0.458 ** 0.250 ~0.198 -0.800 *+ 0.071 0.036 —0.161 ~0.073
No2 1.000 0.064 0.138 0547 *x 0403 ++ 0212 ~0.507 ** —0.036 ~0.110 ~0.149 —0.056
In 1.000 ~0.013 0349 * —0.171 0.187 ~0.188 ~0.007 ~0.104 0.042 0.153
EC  Out 1.000 —0.037 0.251 ~0.333 *+  0.049 0.134 —0.287 ~0.177 —0.075 -0.111
No2 1.000 0.128 0.096 0.065 0.102 0.098 ~0.237 -0.178 0.069 ~0.026
In 1.000 0.129 -0.142 ~0.003 0.059 ~0.196 0219 ~0.043 Z0.230
¢l ou 1,000 -0.158 ~0.123 -0.062 © ' —0.120 ~0.271 ~0.251 —0.146 ~0311 *
No2 1.000 —0.130 —0.028 0.011 ~0.283 —0.289 —0.289 —0.056 —0.298 *
In 1.000 0.029 0.016 -0171 0306 * —0400 +% —0.072 -0.179
pH  Ou 1.000 ~0.123 0.011 —01349 + —0300 * —0326 * —0.015 —0.273
No2 1,000 0525 *% 0457 * 0093 ~0.165 —0.151 ~0.076 —0.062
In 1.000 ~0.043 —0.133 0378 * 0380 * 0.079 0.266
COD  Out 1.000 0.011 ~0.268 0705 #+ 0529 *#x 0.155 0.388 *%
No2 1.000 0535 %+ —0.135 0.220 0.211 0.238 0.244
In 1.000 0.075 0.268 0.269 0.117 0368 *
BOD Out 1.000 0.043 -0.098 ~0.079 0.013 ~0.068
No2 1.000 0.148 —0.081 —0.029 -0.088 0.158
In 1.000 ~0.131 -0.131 0.072 —0.257
DO  Out 1.000 —0.077 ~0.034 0.025 0.015
No2 1.000 —0.049 0.100 -0.058 0.193
In 1.000 0.958 *x 0,068 0.813 *#
SS  Out 1,000 0769 *¥ 0.023 0.058
No2 1.000 0874 *+ 0.071 0.754 *+
In 1.000 0.001 0814 *+
TUR Out 1,000 0.021 0.776 **
No2 1.000 0.108 0785 %
in 1.000 0.016
T-N Out 1. 000 -0.020
No2 1000 0064
In 1.000
T-P  Out 1.000
No2 _ 1.000
(Note> Irlir (42,0.01) = 0.38434  Test: #**  Signification level is1 %
r (42,0.05) = 0.29732 * Signification level isb5 %
Blank

No signification level



Table 3 —

1. Results of multiple regression analysis

case of 10 dam reservoirs

COD T—N T—P
Multiple correlation coefficient (R) 0.7 0.623 0.68
Coefficient of determination (R~ 2) 0.602 0.389 0. 469
Criterion variable 0] Hutagawa Hutagawa Hutagawa

Explanationary variable (X)

Constant term

F,
F (9, 10, 0.05)
F (9, 10, 0.00)
Teat

Partial regr. coef. - Partial regr. coef.  Partial regr. coef.
0.329 - 0.211 0.016
(.165x (Sakura) 0.051x (Sakura) 0.065x (Sakura)
0.051x (Ichinoe) ~ —0.910x (Ichinoe)  —1.134x (Ichinoe)
0.031x (Yamada)  0.064x (Yamada) —0.024x (Yamada)
0.231x (Hirokawa) (:198x (Hirokawa) 0.538x (Hirokawa)
—0.052x (Tonoyama) 0.073x (Tonoyama) 0.057x (Tonoyama)
—0.061x (Hichikawa) 0.199x (Hichikawa) 0.519x (Hichikawa)
0.063x (Kodakumi) —0.405x (Kodakumi) —2.240x (Kodakumi)
0473x (Komori) —0.012x (Komori) 1.674x (Komori)
—0.062x (Nanairo) —0.470x (Nanairo) ~1.220x (Nanairo)

1.680 0.710 0.930
3.020 3.020 3.020
4.950 4.950 4.950

case of 11 dam reservoirs

COD T—N T—P
Multiple correlation coefficient (R) 0.944 0.997 0,998 0. 999
Coefficient of determination (R " 2) 0.891 0.99% 0.996 0.973
Criterion variable (Y) Hutagawa Hutagawa Hutagawa Hutagawa

Explanationary variable (X)

Constant term

F,
F (9,1, 0.09)
F (91,000
Teat

Partial regr. cosf.  Partial regr. coef.  Partial regr. coef.  Partial regr. coef..
-1.121 —0.708 (.628 0.004
3.601x (Sakura) *0.073x (Sakura) (.085x (Sakura) 0.594x (Sakura)
2.988x (Ichinoe) 0.129x (Ichince)  —1.309% (Ichinoce) = —2.122x (Ichinoe)
—1.090x (Yamada) —0.125x (Yamada)  0.188x (Yamada) —0.426x (Yamada)
—0.766x (Hirokawa) 0419x (Hirokawa) 0435x (Hirokawa) 0.680x (Hirokawa)
—2.14Tx (Tubayama) - 0.175x (Tubayama) 0.019x (Tubayama) —0.739x (Tubayama)
1.574x (Tonoyama) —0.123x (Tonoyama) —0.022x (Tonoyama) —0.032x (Tonoyama)
—0.889x (Hichikawa) 0.130x (Hichikawa) —0.932x (Hichikawa) 0.548x (Hichikawa)
~3.819x (Kodakumi) 0.580x (Kodakumi) —0.299x (Kodakumi) —1.730x (Kodakumi)
1.638x (Nanairo) ~ 0.216x (Nanairo)  0.395x (Nanairo)  4.518x (Nanairo)

1.220 20.250 26.920 0.980
241.000 241.000 241.000 241.000
6022.000 6022.000 6022.000 6022.000

(Notey Test : * *
*

Signification level is1 %
Signification level is5 %
No signification level



Table3 — 2. Results of imultiple regression analysis (Hutagawa Dam Reservolr)

Hutagawa In

Multiple correlation coefficient (R)
Coefficient of determination (R~ 2)
Criterion variable )
Explanationary variable (X)
Constant term :

0.625
0. 390

COD
Standard reg. coef.
—1.258x (Temp.)

0.781x (W.Temp)

0.434
0.188

T—N
Standard reg. coef.
—0.023x (Temp.)

0.024x (W.Temp)

0.685
0. 469
T—P
Standard reg. coef.
—0.200x (Temp.)
0.380x (W.Temp)

—0.280x (EC) 0.352x (EC) 0.140x (EC)
—0.183x (CD) —0.016x (CL) —0.086x (Cl)
0.438x (pH) 0.048x (pH) 0.032x (pH)
—0.158x (BOD) —0.027x (COD) —0.037x (COD)
—0.401x (DO) 0.037x (BOD) 0.151x (BOD)
0.645x (SS) —0.127x (DO) 0.039x (DO)
—0.10 x (TUR) 0.200x (8S) 0.181x (SS)
—0.055x (T—N) 0.160x (TUR) 0.629x (TUR)
—0.097x (T—P) —0.277x (T—P) —0.079x (T—N)
' Fo 1.860 0.670 9.650
F (11, 32, 0.05) 2.100 2.100 2.100
F (11, 32, 0.01) 2.860 2.860 2.860
Teat — - * %
Hutagawa Out
Multiple correlation coefficient (R) 0. 801 0. 475 0. 804
Coefficient of determination (R~ 2) 0. 642 0.225 0. 646
Criterion variable (Y) COD T—N T—P

Explanationary variable (X)
Constant term

Standard reg. coef.
—0.433x (Temp.)
0.626x (W.Temp)

Standard reg. coef.
—0.598x (Temp.)
0.086x (W.Temp)

Standard reg. coef.
—0.198x (Temp.)
—0.032x (W.Temp)

—0.168x (EC) —0.072x (EC) 0.011x (EC)
—0.036x (Cl) —0.216x (Cl) —0.158x (Cl)
0.055x (pH) 0.134x (pH) 0.004x (pH)
0.139x (BOD) 0.212x (COD) 0.028x (COD)
0.046x (DO) —0.079x (BOD) —0.053x (BOD)
0.701x (SS) —0.185x (DO) —0.118x (DO)
—0.025x (TUR) —0.128x (SS) —0.069x (SS)
0.098x (T—N) 0.227x (TUR) 0.793x (TUR)
0.028x (T—P) —0.261x (T—P) —0.119x (T—N)
Fo 5.210 0.850 5.320
F (11, 32, 0.05) 2.100 2.100 2.100
F (11, 32, 0.01) 2.860 2.860 2.860
Teat — — * ok
Hutagawa No.2
Multiple correlation coefficient (R) 0.785 0.518 0. 849
Coefficient of determination (R~ 2) 0.617 0. 268 0.721
Criterion variable (Y) COD T—N T—P

Explanationary variable (X)
Constant term

Standard reg. coef.
0.146x (Temp.)
—0.072x (W.Temp)

Standard reg. coef.

'—0.609x (Temp.)

0.248x (W.Temp)

Standard reg. coef.
—0.195x (Temp.)
0.329x (W.Temp)

0.052x (EC) 0.056x (EC) 0.109x (EC)
0.070x (Cl) —0.077x (CD —0.052x (Cb)
0.392x (pH) —0.033x (pH) —0.114x (pH)
0.418x (BOD) 0.548x (COD) —0.022x (COD)
—0.176x (DO) —0.312x (BOD) 0.194x (BOD)
0.243x (SS) —0.110x (DO) 0.220x (DO)
0.113x (TUR) —0.202x (SS) 0.456x (SS)
0.287x (T—N) 0.101x (TUR) 0.380x (TUR)
—0.030x (T—P) 0.035x (T—P) 0.013x (T—N)
Fo 4.680 1.070 7.510
F (11, 32, 0.05) 2.100 2.100 2.100
F (11, 32, 0.01) 2.860 2.860 2.860
Teat — — * %k
{Notey Test: * * Signification level is1 %

*

Signification level is5 %

No signification level
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Table 1. The number of births and new born infants screened
for Neuroblastoma, 1985—1994

Births Infaélctrseened Scii?cgl?%)
The whole country 1,431,677 834,536 58.29
8 Prefecture 12,086 ‘ 7,107 58.80
The whole country 1,382,946 997,643 72.14
86 Prefecture 11,868 9,601 80.90
a7 The whole country 1,346,658 1,024,841 76.10
Prefecture 11,274 9,684 85.90
88 The whole country 1,314,006 1,036,740 78.90
Prefecture 10,888 9,175 84.27
89 The whole country 1,246,802 1,033,535 82.89
Prefecture 10,371 8,855 85.38
90 The whole country 1,221,586 1,023,005 83.74
Prefecture 10,126 8,637 85.30
91 The whole country 1,223,245 1,026,741 83.94
Prefecture 10,164 8,704 . 85.64
92 The whole country 1,208,989 1,049,905 86.84
Prefecture 9,937 8,696 87.51
93 The whole country 1,188,317 1,042,578 - 87.74
Prefecture 9,736 8,527 87.58
94 The whole country
Prefecture 10,151 8,491 83.65
The whole country 11,564,125 9,069,524 78.42
Total
Prefecture 106.601 51470 82,00

On cases of screened and ratio in 1994, they were omitted from this table, which were not
made public by the Ministry of Health and Welfare yet.
At the space of total, upper was the sum of each numbers from 1985 to 1993

and lower was to them from 1985 to 1994.
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Table 3 — 1. Incidence of screenings due to neuroblastoma
in healh centers, 1985—1994

85 86 87 88 89 90 91 92 93 94 Total
Wakayamashi chuo HC
Births 3218 3245 3,133 3004 280 2810 2920 2806 2,64 26,640
Examinations 1717 2403 2523 2388 2317 2304 2451 2384 - 2259 2,245 | 20806
% : (634) (741 (805) (195) (825) (820) (83.9) (85.0) (8.1) (78.1)
Reexaminations 65 50 128 9% 50 150 175 179 104 176 996
%) (38 Q@ 6.1 40 Q@n 6y AV (K)) 4.6) (18) 4.8)
True reexaminations 59 47 9 i 50 132 137 120 97 169 818
% (908) (34.0) (74 (81.1)  (100) (88.0) (783) (67.0) (93.3) (96.0)| (82.1)
Farther examinations 0 3 5 1 1 5 3 1 0 3 19
% 000 012 02 (0.0 ©0) 022 012) 004 000 (013 (0.09)
Wakayamashi nishi HC
Births 1,399 1,341 1,200 1243 1,109 1,114 - 1,081 1,009 1,080 10,675
Examinations 44 1,097 - 1,016 966 879 914 849 - 922 926 908 | 8,313
%) (532) (818) (&0 (1) (193 (820) (185 (839 (8.1 (17.9)
Reexaminations 21 33 62 53 17 ! T2 80 57 61 472
%) @36 GO 6L GH W9 (78 BH BN 62 6,DH| 67
True reexaminations 21 32 51 46 12 58 61 73 53 5 413
% (100) (97.0) (823) (86.8) {106) @BLTD G4 (913 (93.0) (B1)| (81H)
Farther examinations 3 1 4 0 0 3 1 0 0 1 12
%) (040)  (0.09) (039 - 0.00) (0.00) (033 012) (0000 0.00) (01D (0.15)
Iwade HC '
Births 1,022 946 964 924 911 956 989 990 1,012 8,714
Examinations 659 830 864 804 812 820 861 894 037 918 | 7481
% (645) (81.7) (89.6) (87.0) (89.1) (8.8) (87.1) (90.3) (926) (85.9)
Reexaminations 17 33 40 51 24 54 63 89 63 59 434
%) (26) A0 @6 63 GO 66 (13 @0 6D 64| 68
True reexaminations 17 33 40 45 22 54 59 8 61 58 419
% (100)  (100)  (100) (88.2) (LD Q00) (93.7) (98.9) (96.8) (98.3)| (9.5)
Farther examinations 0 1 2 \ 0 0 2 1 0 0 1 6
%) .00 (012 023  ©.00) 000 ©24) (012 000 000 01| (0.08)
Kohyaguchi HC ,
Births 974 958 876 915 896 904 874 830 876 8,103
Examinations 809 784 41 754 728 78 122 710 724 738 | 6,750
% (83.1) (818) (846) (824) (81.3) (8.1) (826) (855) (826) (83.3)
Reexaminations 32 16 37 51 22 61 59 55 33 49 372
% 40 v GO T8 GO U8 B2 a1 46 (66)| (b5
True reexaminations 31 15 33 57 2 - 60 58 53 32 46 361
% (%69) (938) (83.2) (100)  (100) (98.4) (98.3) (9%64) (91.0) (89| ®71.0)
Farther examinations 0 1 3 0 0. 0 1 2 0 1 7
%) : ©.00)  (0.13)  (040) (0.00)  (0.00)  0.00) (0.14) (0.28)  (0.00)  (0.14)] €0.10)
Kainan HC )
Births 837 m 759 24 630 627 618 576 599 6,141
Examinations 549 660 668 642 593 534 547 531 523 514 | 5247
%) (656) (85.6) (88.0) (87 (941) (8.2 (885 (922) (871.3) (8.4)
Reexaminations 18 7 35 37 15 39 46 U 28 42 259
% (3.3) a1y G2 68 @25 (13 84) (6.4) (G4) 8.2) 4.9
True reexaminations 16 7 R 29 14 39 46 30 28 41 243
% (889  (100) (97.1) (784) - (93.3)  (100)  (100) (88.2)  (100) (97.6)_ (93.8)
Farther examinations 0 0 1 0 0 0 0 1 0 0 2
% 0.00)  (0.00) (0.15)  (0.00)  (0.00) (0.00) (0.00) (0.19) (0.00)  (0.00)! (0.04)

In 1994, births were omitted, which were not made public by the Ministry of Health and Welfare yet.



Table 3 — 2. Incidence of screenings due to neuroblastoma
in healh centers, 1985—1994

85 86 87

88 = 89 90 91 92 93 94 Total
Yuasa HC
Births 1,0 1019 1012 945 894 838 839 834 861 8,276
Examinations 637 869 935 876 815 739 47 783 742 749 | 7143
(% 616) (8.3) (924) (R (912) (882 (8.0) (939 (8.2 (86.3)
Reexaminations 2 17 53 4 28 68 55 66 40 69 400
% (4.6) 2.0) (6.7 GO G4H 0y T (84) (54) 92| .(66)
True reexaminations 21 16 50 39 21 68 53 64 39 68 383
%) ‘ (96.1)  (941) (943) (886) (9%64) (100) (964 (97.0) (975) (986)| (%5.6)
Farther examinations 1 0 3 1 ol 3 4 1 0 3 14
% 0.16) (0000 0.32) (011) (0.12) 04D (054 (013  (0.00)  (040)| (0.20)
Goboh HC
Births 925 878 839 788 770 . 687 715 675 669 6,946
Examinations 547 ) 791 766 702 662 642' 650 601 643 588 | 6,004
% (9.1 (90.1)  (91.3) (8.1  (86.0) (934  (909) (89.0) (96.1) (86.4)
Reexaminations 26 16 46 3 18 54 B . 6 37 58 351
% 48 Q0 (6.0) (5.0) @en 64 85)  (106) (5.3) 9.9 (6.8)
True reexaminations 25 15 42 32 18 51 55 60 36 56 334
%) (96.2) .(93.8) (91.3) (914)  (100) (944)  (100) (938) (973) (9%.6)| (%5.2)
Farther examinations 1 1 2 2 0 1 1 1 0 0 9
% (0.18) (0.13) (0.26) (0.28)  (0.00) (0.16) (0.15) (0.17)  (0.00) (0.17)| (0.15)
Tanabe HC
Births 1629 1670 1523 1417 1417 1386 1336 1409 1272 13,059
Examinations 919 1343 132 1313 1273 0 1200 1201 1214 1,163 1,184 | 10,951
%) (64) (804) (87.0) (92.7) (898) - (86.6) (80.9) (86.2) (614) (83.9)
Reexaminations 31 22 7l 107 39 90 110 104 67 102 641
% B4 8 G 6D G T G2 66 8 86| B9
Trﬁe reexaminations 31 -2 64 98 37 90 105 100 67 100 612
% (100) (909 (9.1 16 (949 (100) (955)  (9%.2)  (100) (98.0)| (9%.5)
Farther examinations 0 2 6 3 1 1 2 1 0 2 16
%) ) 0.00)  (0.15)  (045) (0.23)  (0.08) (0.08) (0.1  (0.08) (0.00) (0.IT){ (0.15)
Koza HC , ‘
Births 338 320 306 280 208 255 29 197 194 2,377
Examinations 196 263 251 227 227 205 193 197 156 187 | 1915
(%) (58.0) (82.2) (820) (81.1) (88.0) (804) (843)  (100) (804) (80.6)
Reexaminations 6 3 13 8 10 20 2 11 9 16 100
% @B Aan 62 @G5 ¢  ©Gs a4 (5.6) (5.8) 8.6) (5.2)
True reexaminations 6 3 13 6 9 20 20 11 8 16 9
(%) (100)  (100)  (00)  (75.0)  (90.0)  (100)  (100)  (Q00) (88.9)  (100)| (9%6.0)
Farther examinations 0 0 0 1 2 0 0 0 1 0 4
% 0.00)  (0.00) (0.00) (044) (0.88)  (0.00) (0.00) (0.000 (0.64) (0.00)] (0.21)
Singu HC :
Births 710 720 648 653 606 549 563 521 549 5,519
Examinations 330 561 5% 503 489 501 483 460 454 460 | 4,376
%) (465) (779 (91.8) (170)  (®0.7) (913 (88) (883) (82.1) ' (19.3)
Reexaminations 6 8 26 30 19 42 33 51 29 B 24
% (18 (4 s 60 B9 @4 68 U 64) 8.3) (5.6)
True reexaminations 6 8 26 21 18 39 31 48 27 38 230
%) (100)  (100) - (100)  (90.0) (4T (929)  (93.9) (%41)  (83.1) . (100)| (94.3)
PFarther examinations 0 0 2 1 0 2 0 2 0 3 7
%) 0.00) 000 (0.34) (020) 000 (040 0000 (043  0.00) (065 (0.16)

In 1994, births were omitted, which were not made public by the Ministry of Health and Welfare yet.



Table 2. Incidence of screenin

gs due to neuroblastoma

in Wakayama Prefecture, 19851994

85 86 87 88 89 90 91 92 93 94 Total
Examinations 7101 9,601 9684 9175 885 8637 8704 8636 8527 8491 | 87 A4IT
Reexaminations 257 205 512 517 242 649 688 733 467 670 4,940
(%) '(36) @1 (63 (66 Qn (75) 19 84) (5.5) (1.9) (5.6)
True reexaminations 245 -~ 191 Al 456 229 611 625 647 448 650 4529
(%) (95.3) (932) (834) (882) (946) (%41) (908) (883) (%9 (97.0)| LD
Farther examinations 5 9 28 9 5 17 13 9 1 ' 15 111
(%) 001 09 029 0100 (0.06) (0200 (0.15)  (0.10)  (0.02) - 0.18)] (0.13)
Table 4 . Incidence of patients and discovery rate of infants screening
Wakayama Prefecture The whole country
Infsgiasened Patients Discovery rate Inf:giesened Patients ]?iscovery rate
85 7,107 -0 0.77,000 834,536 59 1,714,100
86 9,601 0 0.79,600 997,634 79 1,712,000
87 9,684 0 0,79,600 1,024,841 88 1,/11,600
88 9,175 0 0,79,100 1,036,740 123 1.,/8,400
89 8,855 0 0.,79,000 1,033,535 126 1.,/8,200
90 8,637 2 1,774,300 1,023,005 175 1»/5,800
91 8,704 2 1,774,400 1,026,741 189 1.,/5,400
92 8,694 0 1./8,700 1,049,905 194 1,/5,400
93 - 8,627 0 1.,/8,500 1,042,578 202 1,/5,200
94 8,491 1 1,/8,500
Total 78,984 4 1,719,700 ,
ota 87,475 5 1,717,500 9,069,515 1,235 1./7,300

Both in the whole country, number of patients and discove

ry rate in 1994 were omitted from this table, which

were not made public by Ministry of Health and Welfare yet, and at the space of Total, upper was the sum of
-each numbers from 1985 to 1993, lower was to them from 1985 to 1994.
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Table 1. Identified clinical cases of Japanese
encephalitis (Wakayama Prefecture)

Sex Outcome
Year
M F Fatal Sequelae ?eocrglé)elre;e

1985 5 3 3 2 3
1986 0 4 2 1 1
1987 2 1 0 1 2
1988 3 4 3 2 2
1989 1 4 0 3 - 2
1990 1 2 0 2 1
1991 0 0 0 0 0
1992 0 0 0 0 0
1993 0 0 0 0 0
1994 0 0 0 0 0
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Distribution of Japanese encephalitis HI antibody titers of age group

Table 2.
from 5 to 15 years
Year Sex
- ) Total
1991 1992 1993 1994 M F
Vaccinated group
Numbers 32 24 32 17 48 56 105
HI positives* 19 23 30 16 43 44 88
Positive rate(%) 59.4 95.8 93.8 941 89.6 78.6 83.8
GMT** 16.7 43.8 83.8 59.1 53.5 394 46.8
Total
Numbers 104 - 110 100 99 214 198 413
HI positives* 40 84 83 73 154 125 280
Positive rate(%) 38.5 76.4 83.0 73.7 72.0 63.1 67.8
GMT** 13.9 3.1 58.2 334 349 35.0 35.3

*  HI positivewas = 1 ! 10

% % GMT ! Geometric mean titer of HI positive cases
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A Comparison of LB—BGLB and MMO—MUG Method
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Table 1. Results of coliforms examination by
both methods MMO—MUG and
LB—BGLB in tap water

. MMO—MUG method
Examination method — ;
Positive | Negative
Positive 1 0
LB—BGLB method
- T Negative 1 75

Table 2. Results of coliforms examination by
both methods MMO—MUG and .
LB—BGLB in un—treated tap water

L ' MMQOC—MUG method
Examination method ™ -
Positive | Negative
" | Positive 44 1
LB—BGLB method
meo Negative 7 40

Proteus 2
Hafnia 1

Salmonella

5(1.9%)

Kluyvera

7(26%),

Escherichia

51(19.3%)

" Figure 1. Bacteria isolated from coliforms positive
samples by MMO—MUG method
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Figure 2. Bacteria isolated from coliforms positive
samples by LB—BGLB method



Table 3. Species of isolated bacteria from coliforms
positive 54 samples by MMO—MUG and
LB—BGLB method respectively

Bacteria MMO-MUG  LB-BGLB
Enterobacter cloacae 34 30
Enterobacter aerogenes 20 12
Enterobacter intermedium 2 1
Enterobacter asburiae 2 -
Enterobacter agglomerans 1 -
Klebsiella oxytoca 35 16
Klebsiella pneumoniae 16 34
Klebsiella ozaenae 2 2
Escherichia coli 46 75
Escherichia fergusonit 5 5
Citrobacter freundii 30 31
Citrobacter amalonaticus 2 -
Serratia marcescens 21 _ 3
Serratia liquefaciens 1 4
Serratia ficarid 2 1
Serratia fonticola 1 —
Kluyvera cryocrescens 5 —

" Kluyvera ascorbata 2 —
Salmonella spp. 5 -
Proteus vulgaris 2 -
Hafnia alvei 1 -
Yersinia enterocolitica — 1
Unidentified 30 15

Total 265 230

RIS - 15k 9 kD 5 BEMMO -~MU Gk Tldig
#, LB—BGLBETREM S - 38 14
KTHY, Klebsielln pneumoniaeb BRI HHEX 1L
foo SHRE S LBEHMICBOTHREELEL, ID
FAMCEITIBONP GHERBBHETSH -7z, MM
O-MUGHTIRIY, LB-BGLBETRER
ER - B R 8MIETH D, Klebsiella
pneumoniae 5#k, Enterobacter cloacae 10k,
Escherichia coli 5%k, Klebsiella ozaenae 2 ¥k,
Serratia

Citrobacter amalonaticus 2 ¥ ,

fonticola 1%, Serratia marcescens 9%k, B
6 kS pRES Nz, The 8RED SN NIE
BOLBREHICB I 2 A AEEREE IDF X Mk
PA50ONPGHERDIER ZTable 6 . ITRT EED
ThHOLB-BGLBETERETH - icbhhb
53K 8 Wik 4 ik & L BEHICB LT H R
REELE T ZEEM20kORES /e,

S 2
MMO~-MUGH:&LB—BGL BEORERE
S5 ETOHRE VLERE, MMO-MUGHDA
ML B~ BGL BEICHEANEOKIBEBREER LR

Table 4. Characteristics of bacteria isolated from the incubated MMO~—-MUG medium of coliforms
positive samples by both methods of MMO—MUG and LB—BGLB respectively

Aerogenic positive in

ONPG positive* (%)

Bacteria Numbers of isolates LB medium(%)
Enterobacter cloacae 24 13 (54.2) 24 (100.0)
Enterobacter aerogenes 20 15 (75.0) 20 (100.0)
Enterobacter intermedium 2 0 0.0) 2 (100.0)
Enterobacter asburiae 1 (50.0) 2 (100.0)
Enterobacter agglomerans 1 1 (100.0) - 1 (100.0)
Klebsiella oxytoca 35 34 (97.1) 35 (100.0)
Klebsiella pneumoniae 11 10 (90.9) 11 (100.0)
Escherichia coli 41 40 (97.6) 41 (100.0)
Escherichia fergusonii 5 0 (0.0) 5 (100.0)
Citrobacter freundii 30 18 (60.0) 30 (100.0)
Serratic marcescens 12 0 (0.0) 12 (100.0)
Serratia liquefaciens 1 1 (100.0) 1 (100.00
Serratia ficaria 2 0 (0.0 2 (100.0)
Kluyvera cryocrescens 5 4 (80.0) 5 (100.0)
Kluyvera ascorbata 2 2 (100.0) 2 (100.0)
Salmonella spp. 5 4 (80.0) 5 (100.0)
Proteus vulgaris 2 0 (0.00 0 (0.0
Hafnia alvet 1 1 (100.0) 1 (100.0)
Unidentified 24 12 (50.0) 23 (95.8)

* . By ID Test » EB—20



Table 5. Characteristics of bacteria isolated from the incubated LB—broth of coliforms
positive samples by both methods of MMO—~MUG and LB—BGLB respectively

Aerogenic positive in

v, * O .
LB mediuii(%) ONPG positive”(56)

Bacteria Numbers of isolates
Enterobacter cloacae 30
Enterobacter aerogenes 12
Enterobacter interrmedium 1
Klebsiella oxytoca 16
Klebsiella pneumoniae 29
Klebsiella ozaenae 2
Escherichia coli 75
Escherichia fergusonii
Citrobacter freundit 31
Serratia marcescens 3
Serratia liquefaciens 4
Serratia ficaria 1
Yersinia enterocolitica 1
Unidentified 15

25 (83.3) 30 (100.0)
12 (100.0) 12 (100.0)
1 (100.0) 1 (100.0)
16 (100.0) 16 (100.0)
29 (100.0) 29 (100.0)
1 (50.0) 1 (50.0)
75 (100.0) 75 (100.0)
1 (20.0) 5 (100.0)
18 (58.1) 31 (100.0)
0 0.0) 3 (100.0)
4 (100.0) 4 (100.0)
1 (100.0) 1 (100.0)
1 (100.0) 1 (100.0)
11 (73.3) 14 (93.3)

* . By ID Test « EB—20

Table 6. Characteristics of bacteria isolated from samples of positive by MMO—MUG method
and negative by LB—BGLB method

. Numbers of Aerogenic positive N

Sample Bacteria isolates in LB medium ONPG positive
1* Unidentified 5 0 5
2 Klebsiella pneumoniae 5 5 5
R Enterobacter cloacae b 5 5
4 Escherichia coli 5 5 5
1 Enterobacter cloacae b 5 5
6" Klebsiella ozaenae 2 0 .2
Citrobacter amalonaticus 2 0 2
Serratia fonticola -1 0 1
7 Serratia marcescens 5 0 5
gare Serratia marcescens 4 0 4
Unidentified 1 1 1

* | By ID Test « EB—20
* % [ Tap water
* % % ! Un—treated tap water
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=1 #H & #t =
No. FHEHIES ® B 2ok | EE | A O|E (% K| M| fe | B 1t #
1| fiLHE Fok LrRpbLLEE 0 1 1] 4002 2071 1,933 65| 31 0 g
2 | FodRLTH F LR 0 1 21 400.2 207 | 1,933 65| 31 7 0 : FEkLLF
3 | HHMO P ERe HHRTRH 1 2 1| 372 39 954 15 38| 16 1 : IR
4 | fTHETN IFERFTHIR =R 1 2 2 14.3 46 311 24| 52 19 2 1
5 | ¥ywEETH PR RIETR R 1 2 1] 168 78 215 43| 55| 24| 3 :pgesEy
8 | BTN AR ERAs T A 1] 2| 2| 168 78| 215 43| 85| 27| 4 :5mEE
7 | AEITO A ERIRE N 2T 1 2 1 9.3 28] 332 1] 39] 27 5:@EE
8 | EE&JImrT A A | TRl 1] 2] 2] 189 22| 859 4| 18 12| ¢ : pEEREE
9 | Buimrs AR LT 1] 2y 2] 83 49| 169 26] 53| 21} 7 : gfemRER
10 | > 5 ¥WK REE - & EWTEH 2 2 2 22.2 104 213 55| 53| 29
11 | B OHTH PSR I e 2 2 1] 164 20 820 9| 45| 38| Jpm
12 | ®BATHB BATREE 2 2 1] 505 110 459 70| 64| 43 11 bR A
13 | JUELIET S FRERERLEE L LI JafAR 2 2 2 7.0 44 159 33 75 39 2 s
14 | BFITY FRHERERS TR EN L 2 2 2 5.7 137 42 130 95 39
15 | LN S FFHEREA A ZRH 2 2 2 0.7 47 15 45| 96| 33| Eiy
16 | MR Y e Sl 3 1 1| 493 61 808 29| 48 7| 42, 24B &0 1kn
17 | B ENIN HREEERT_EITEIR 3 2 2 9.3 39 238 24| 62| ‘14 1: 2R
18 | z=EmTY AR IRRSE ERTRRITHIE 3 2 2 4.9 89 55 73| 82| 25 2 1 PIS
19 | EEWK HEIEEIERE 3 2 2 4.9 89 55 73| 82| 28
20 | FEMY =] 3 1 1 15.9 40 398 11] 28 9| A
21 | HHMH HHTE 4 1 1 35.5 37 959 7 19 12 B FA
22 | HIHUTN HHESERITES 4 2 2] 140 36| 389 10] 28] 18] _
23 | &BHTY HHESEITARE 4 2 2 10.6 119 89 83| 70| 17| EOM
24 | B/KHTO ISR 4 2 2 5.9 196 30 176| 90| 23| BEfL:kd
25 | BT H HATS BT 2 4] 2] 1] 162 21| MM 7] 33] 18 ‘
26 | RJ1IETH AEENE R 4 2 1 8.6 65 132 49| 75| 19| MEE
27 | IBITT B HIEG) AR 4 2 2 8.6 65 132 49 75| 25| ADEE
28 | BEWIT Bl s e 5 2 1 8.6 31 277 17| 55| 26| B Ad
29 | BEMTK H il H TRk R 5 2 1 7.2 46 157 31| 67| 30
30 | JIERTS B ER) T 5| 2| 2| 69 76 91 54| 71| 35| PRHE
31 | hEtH AEE RN GEE 5| 2| 2| 26 87 30 79| 91| 29| HRARIIRE
32 | REFIS B S RBR R ) || 5| 2| 2| 26 87 30 79 o1 33| WAGL:lkd
33 | LAY H S ERELR) |E] 5 2 2 25 169 15 158 931 31
34 [ ZEIHO EEE ool 5| 2| 2| 25| 19| 15| 18] 93] 39| ¥
35 | SEENT S H AR E R 5| 2| 1| 89| 13| 685 6] 46| 34| PABLDHBEE
36 | BTN nE) 5 2| 1| 86| 44| 60| 17| 39| 35| ‘ALt
37 | FIEENTY A= EIEIRE T EIR 5 2] 1 10.6 114 93 82| 72| 43
38 | HIEEIK SRR &3 5| 2| 2| 106 11| 93| 82| 72| 30| B
39 | FEERHTY E S E AT 5| 2 1 8.4 26| 323 12| 46| 50 g‘,t” Lo
40 | BERIA T I EBRE SR e RE 5 2 2 7.0 94 74 70] 74| 48 Eﬁﬂ?%ﬁ
a1 | EgEplIA N H b | REN | 5 2 2 7.0 94 74 o 7a| aa| POL:lm
42 | #EANIG B bR A 5 2 2 49 255 19 242| 95] 43
43 | HEPRRTY = R ] 5 2 2 49 255 19 242| 95| 45
44 | @AHS FEAMFERT 6 2 1| 716 136 526 77| 57| 54
45 | thaIBEITN VEARER AR BRI SR 1] 6 2 2 4.2 212 20 198{ 93| 56
46 | FERMT T PHER AR BRI B 6 2 2 4.2 212 20 198) 93| 59
47 | EEHENTY VEAR AL FEENTAER 6 2 2| 137 57 240, 38| 67| 62
48 | KEERY VHEEBRE AR 6] 2 2 34 219 16 2101 96| 60
49 | RENT FEERIABHTIT 6 2 2 34 219 16 2101 96| 63
50 | KIERIM VBRI AN A 6 2 2 3.4 219 16 210 96| 68
51 | FiRNY PR BE IR B 6 2 2] 193 65 297 43| 66| 60
52 | HEJIINN VR E TR 6 2 1 13.7 136 101 120 88] 73
53 | AEINT 1 PREEEETRH &) | INTriETs 6 2 2 13.7 136 101 120 88{ 69
54 | $&&HTH THEREET & HNFEBE 6 2 1 6.4 175 37 183 93] 78
55 | & AMU PUAEREY & BT AT .6 2 2 6.4 175 37 163| 93| 80
56 | & AMK PEERENE & AMLAE 6 2 1 6.4 175 37 163 93| 86
57 | HEENIITH AR (TN 7 2 2 4.2 294 14 2841 97| 86
58 | SEE/IETY TRASRAR ) Tt 7 2 2 4.2 294 14 284 97| 94
59 | ERAMNI I HEEEARERAIT A 7 2 1 17.1 90 190 721 80| 98
60 | HHEERTH R BER e 7 2 1 6.5 46 141 38 83| 96
61 | AFMTS WAERIREITRE 7 2 2 4.4 204 22 187 92| 68
62 | SAENFIHMTM BRI a2 7 2 2 2.3 175 13 67| 95| 78
63 | IRETsIMT I ARSI AL 7 2 2 20.9 184 114 161] 88| 86
64 | ASETRSHENTN RIS HITES 7 2 1 20.9 184 114 161 88| 94 °
65 | AHUETY TR BELAHIMT A 7 2 2 4.1 6 683 3] 50| 98
66 | HIETHS TR 7 2 1 35.0 80 438 65| 8t 92
67 | dbihikt S HERBEHLLNTEH 7 2 2 0.6 48 13 45| 94| 78
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K4 —“RRLMHEEHRERR
BA pg,/5 3af 730H

Yo | FAEMSE A 4 5 6 7 8 9 10 11 12 1 2 3 SEES)
1 | fERUARE 10.9 4.4 4.8 7.3 4.2 4.1 3.7 7.1 12.3| 18.6| 13.0 7.7 8.2
2 | fiEkTH 6.9 1.4 1.5 2.8 0.8 1.9 1.0 2.9 1.8 4.5 2.0 1.1 2.4
3 | ZHITO 1.2 0.0 0.2 0.8 0.5 0.7 0.0 0.7 1.5 4.2 1.5 0.0 0.9
4 | FTHIIN 1.0 0.0 0.0 0.4 0.0 0.0 0.0 0.5 0.6 2.9 1.4 0.0 0.6
5 | BEETH 0.0 0.0 0.0 0.7 0.0 0.6 0.5 1.1 0.9 2.6 0.4 0.0] 0.6
6 | FEIEIN 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 2.5 1.1 0.0 0.3
7 | WEUTO 3.0 2.2 0.0 1.3 0.9 0.0 0.0 3.7 3.8 4.5 4.9 1.4 2.1
8 | &XNMT 0.8 0.0 0.0 0.0 0.8 0.0 0.0 0.1 1.1 2.7 1.8 0.0 0.6
9 | Mkmrs 0.7 0.0 0.0 0.0 0.0 0.3 0.0 0.9 0.9 4.0 2.5 0.4 0.8
10 | 2o & FWK 2.7 0.3 0.5 0.7 1.0 1.1 0.0 3.0 2.6 3.1 3.0 1.7 1.6
11 | S OITH 0.3 0.0 0.1 1.5 0.0 1.0 0.0 1.6 1.7 3.6 2.1 0.0 1.0
12 | $BATHIB 0.8 0.0 0.1 1.9 0.0 0.4 0.0 0.6 2.8 4.7 1.3 0.0 1.0
13 | EILETS 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.7 3.4 0.1 0.0 0.4
14 | BEFETY 3.2 0.0 0.5 0.0 0.0 0.0 0.1 13.9 8.6| 11.8] 13.6] 11.3 5.2
15 | TEBIR S 0.0 0.0 0.0 0.8 0.4 0.0/ 0.0 0.0 0.0 3.8 0.4 0.0 0.4
16 | #EREH Y 7.1 3.2 2.2 4.0 0.7 2.4 1.3 14.8 4.2 7.1 9,2 4.1 5.0
17 | 5 FEIN 1.2 0.0 2.2 1.0 0.0 0.0 0.0 1.5 2.7 4.3 2.2 0.5 1.3
18 | EEITY 0.0 0.0 0.0 11 0.5 0.2 0.0 0.2 0.9 3.4 0.5 0.0 0.6
19 | £EWK 0.0 0.0 0.0 0.2 0.1 0.2 0.0 0.7 0.7 2.0 0.0 0.0 0.3
20 | FENY 5.5 4.4 0.0 1.0{. 0.0 1.6 2.5 3.0 4.1 57| 3.6 5.2 3.0
21 | HETH 10.6 7.4 50| 2.7 2.4 3.21 10,0 10.1] 150| 14.9| 19.8 7.0 9.0
22 | HHIN 0.6/ 0.0 0.3 1.5 2.2 1.8 0.9 1.7 1.7 5.5 3.9 0.2 1.7
23 | &ENTY 2.5 0.0 0.0 1.5 1.7 0.6 1.5 0.9 2.1 4.2 3.2 1.1 1.6
24 | {EKETO 0.0 0.0 0.3 0.5 1.0 0.0 0.0 0.6 0.9 3.1 1.2 0.0 0.6
25 | BEEIT 1.1 0.0 0.3 5.3 1.3 0.8 0.3 0.5 1.7 4.7 3.3 1.3 1.7
26 | BIATH 2.8 0.4 0.9 3.0 2.3 2.0 2.9 1.2 3.9 3.4 5.5 2.6 2:6
27 | HET 1.2 0.0 0.0 0.0 0.8 0.9 2.1 . 0.0 1.8 7.6 4.0 0.0 1.5
28 | HEET 2.6 1.0 0.7 1.5 0.7 1.6 1.3 2.3 3.5 4.0 3.6 0.0 1.9
29 | HEETK 5.4 5.1 4.4 5.3 2.8 4.1 6.5 3.4 8.5 10.0 7.4 4.3 5.6
30 | 1AM S 0.0 0.0 0.0 0.5 0.8 0.0 0.6 0.7 1.7 4.9 1.6 0.0 0.9
31 | fhEAH 0.0 0.0 0.0 1.0 0.6 0.7 0.0 0.0 0.6 4.1 0.4 0.0 0.6
32 | PEAS 0.0 0.0 0.0 0.3 0.2 0.3 0.0 0.4 0.9 2.8 0.0 0.0 0.4
33 | BRY 0.0 0.0 0.0 0.0 0.4 0.4 0.0 0.8 0.3 5.9 0.0 0.0 0.7
34 | IR0 0.3 0.0 0.0 0.2 0.0 1.0 0.0 0.0 0.2 2.2 0.3 0.5 0.4
35 | SIS 0.0 0.0 0.6 0.0 0.5 1.0 0.0 0.0 2.7 4.7 2.2 0.7 1.0
36 | AATHN 0.2 0.1 0.0 0.3 1.1 0.1 0.0 0.3 2.6 5.9 2.5 1.8 1.2
37 | EdgETY 0.6 0.1 0.0 0.2 0.8 0.1 0.9 0.3 1.2 5.5 1.5 0.5 1.1
38 | ENREITK 0.0 0.0 0.0 0.0 0.6 0.0 2.3 0.3 0.8 3.5 1.7 0.9 0.8
39 | EEERITY 0.9 0.0 1.6 0.4 0.0 0.0 0.0 1.1 3.2 7.0 6.3 2.7 1.9
40 | BRI T 0.2 0.0 0.3 0.7 0.1 0.3 2.7 0.0 0.9 3.8 1.5 0.9 1.0
41 | EEER)IREN 1.2 0.0 0.0 0.6 0.0 0.0 0.0 0.0 1.6 2.3 0.2 0.6 0.5
42 | BEHINI G 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.2 0.0 2.6 0.1 0.0 0.2
43 | FEMIRTY 0.0 0.3 0.0 0.5 1.1 1.0 0.1 0.0 0.1 2.2 0.0 1.1 0.5
44 | BAHS 0.0 0.0 0.0 0.1 0.0 0.4 0.0 0.0 0.0 3.8 0.1 0.2 0.4
45 | fEITN 0.0 0.0 0.0]° 0.0 0.6 0.2 0.0 0.0 0.0 3.3 0.0 0.0 0.3
46 | AT T 0.0 0.0 0.0 0.7 0.3 1.2 0.0 0.6 0.0 2.2 0.0 0.0 0.4
47 | EEHEITY 1.0 1.7 0.4 1.1 1.1 0.6 0.2, 1.3 1.7 3.3 1.4 1.4 1.3
48 | KERY 0.4 0.0 0.0 1.9 0.2 0.4 0.0 0.0 0.0 1.4 0.4 0.4 0.4
49 | KEBRT 0.0 0.0 0.0 0.4 0.0 1.2 0.0 0.0 0.0 2.2 0.0 0.0 0.3
50 | KEERIM 0.0 0.0 0.0 1.6 0.2 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.3
51 | FEATY 2.2 0.2 0.2 0.6 0.6 0.3 0.9 2.0 1.0 5.5 3.2 2.4 1.6
52 | HigJIINTN 0.0 0.0 0.0 0.0 0.2 0.6 0.0 0.0 0.0 2.6 1.0 0.4 0.4
53 | BiBJINT I 0.0 0.0 0.0 0.1 0.0 0.3 0.2 0.0 0.0 2.1 0.0 0.2 0.2
54 | 35 AMTH 1.7 0.0 0.9 1.6 0.1 1.6 0.0 1.2 1.8 4.8 1.5 0.6 1.3
55 | & AMU 0.0 0.0 0.0 0.0 0.0 0.3 0.1 0.0 0.0 2.1 0.1 0.0 0.2
56 | & AMK 0.0 0.0 0.1 0.0 0.0 0.1 0.2 0.0 0.5 2.6 0.0 0.7 0.4
57 | HEENIYH 0.1 0.0 0.0 0.4 0.0 0.7 0.0 0.0 0.0 2.5 0.0 0.0 0.3
58 | HER)I[TY 0.0 0.0 0.4 0.0 0.5 0.0 0.1 2.0 0.0 2.6 0.7 0.0 0.5
59 | BT I 0.5 0.0 0.7 1.1 0.1 1.1 0.0 0.5 0.7 3.4 0.0 1.1 0.8
60 | HEENTH 0.2 0.6 0.1 0.0 0.2 0.3 0.0 0.5 1.7 3.0 0.4 0.0 0.6
61 | AEMS 0.0 0.0 0.3 0.1 0.7 0.6 0.5 0.2 0.0 1.9 1.5 0.0 0.5|
62 | fETFNIETM 0.0 0.0 0.0: 0.0 1.0 0.5 0.0 0.0 0.9 3.3 0.5 0.0 0.5
- 63 | ABESBHHINT I 0.0 0.0 0.4 0.1 1.1 1.2 0.0 0.3 0.0 3.2 0.0 0.8 0.6
64 | FREISFAITN 0.5 0.0 0.0 0.0 0.0 0.4 0.3 0.6 0.1 1.9 1.6 0.8 0.5
65 | AHIRTY 0.3 0.0 0.0 1.6 0.5 0.0 0.5 0.3 0.3 2.1 0.3 1.1 0.6
86 | BrEM S 2.3 2.2 3.3 1.1 0.2 1.4 0.5 1.7 0.4 5.2 0.0 1.2 1.6
67 | Akl S 0.0 0.0 0.0 0.2 0.0 0.0 0.3 0.3 0.3 1.6 0.0 0.0 0.2

o 1.3 0.5 0.5 1.0 0.6 0.7 0.7 1.4 1.7 4.2 2.2 1.1 1.3




=5 = E B BT pg /5. 3cf/30H
LR ZEstER TVEST

WERE | No PSS Ty No. ML SEg No. FEHIR S
1 21 | BHEMH 9.0 29 | BEITK 26.2 7 | IFENTO 11.3
2 1 | Fo¥RLTiE 8.2 1 | fRLTHE 24.0 64 | IRERBEEINTN 11.2
3 29 | HENTK 5.6 28 | BEMT 23.8 38 | ENfEHTK 10. 8
4 14 | BTy 5.2 12 | ®BAHB 23.3 11 | ¥ ORTH 10.3
5 16 | #ERET Y 5.0 2 | fifRiiH 19.5 10 | oo EMK 8.8
6 20 | FEMTY 3.0 11 | E¥OmH 18.6 12 | fB&HB 6.5
7 26 | [HITH 2.6 64 | IREEIHEETN 18.3 3 =HETO 6.4
8 2 | fiLTiH 2.4 4 | FTHUIN 17.9 67 | dulikts 5.6
9 (5= e) 2.1 3 | &HETO 17.8 22 | HEUIN 4.8
10 39 | FEERHTY 1.9 25 | BENIT 17.5 57 | HhEE)INTH 4.5
11 28 | HHEMIT 1.9 16 | MY 16.2 13 | JuEIlm S 4.4
12 25 | BHENTT 1.7 47 | LEMEITY 15.4 52 | BEJIMTN 4.2
13 22 | SN 1.7 20 | FEmTY 14.8 28 | HBAIT 4.0
14 10 | o5 XWK 1.6 21 | BEHH 14.0 5 | BmuTH 3.8
15 66 | HIEWS 1.6 (5 e] 13.5 54 | +a&MMH 3.5
16 23 | &BIY 1.6 8 | BENWT 12.3 1 LT E 3.2
17 51 | BTy 1.6 5. | #yEETH 12.1 47 EEITY 3.2
18 27 | IRNWIT 1.5 4 | BAWS 12.1 26 | JEMWTH 3.1
19 54 | TaAMH 1.3 18 | EENY 12.0 37 | EEENTY 2.9
20 17 | ¥ EBIN 1.3 36 | fEFHIN 11.6 18 | EEBiITY 2.9
21 47 | FEREETY 1.3 23 | &EmY 11.5 29 | HENTK 2.8
22 36 | {EILSTN 1.2 54 | T&AMTH 11.2 23 | &RlTY 2.6
23 37 | HIRERTY 1.1 22 | HMOITN 11.1 4 | fTHIMN 2.6
24 12 | #84dB 1.0 10 | 25 EMK 11.0 58 | HEE/INTY 2.5
25 35 | EENTS 1.0 9 | #klmrs S 11.0 33 | FE#Y 2.4
26 11| B%OiTH 1.0 26 | A)IBTH 10.9 53 | HENMNT I 2.4
27 40 | FEHIST 1.0 52 | BENINTN 10.4 55 | E &MU 2.3
28 3 | &HETO 0.9 37 | ElpglTY 9.7 9 | #kLETS 2.3
29 30 | JIHTS 0.9 59 | ERANTI 9.5 25 | BENTT 1.9
, 30 38 | ENEENIK 0.8 35 | SEENTS 9.1 36 | BSTIN 1.9
31 9 | #klilys 0.8 40 | EERINISIT 8.0 8 | BENmT 1.8
32 59 | HEAHTI 0.8 13 | ARl s 7.6 2 Frsk LT H 1.8
33 33 | FELHY 0.7 17 | ¥ RIN 7.2 31 | PEERH 1.7
34 24 | i&KHTO 0.6 30 | JIGEETS 7.2 30 | JIRNTS 1.6
35 31 | HENH 0.6 48 | KERY 6.9 42 | HEMPRIG 1.5
36 8 | EF&HimT 0.6 14 | &Y 6.7 39 | mEMIY 1.4
37 63 | ARETIBEIEIT I 0.6 46 | I T 6.7 17 | % EWIN 1.4
38 60 | HEENTH 0.6 27 | IEIWET 6.6 19 | ZEHEKK 1.3
39 65 | KHliyy 0.6 51 | BiElTy 6.5 16 | #ERETHY 1.3
40 5 | BEinH 0.6 6 | ByEIITN 6.4 44 | HAWS 1.3
41 18 | EHENY 0.6 60 | HEEITH 6.2 60 | HEERTH 1.3
42 4 | {TERIN 0.6 43 | BEfRTY 6.1 59 | EBANT I 1.3
43 43 | HERTY 0.5 24 | {BIKETO - 5.9 40 | BEERIIATT 1.3
44 41 | BEEYIAN 0.5 38 | FIRgTK 5.8 51 | giEfTY 1.2
45 58 | dEEIETY 0.5 31 | BhEFtH 5.5 24 | #UKIETO 1.2
46 62 | AEEF)IHOTM 0.5 32 | WK S 5.4 45 | rhdEEBTN 1.1
47 64 | ARERMSERETN 0.5 58 | WHEEINTY 5.2 20 | FEmTY 1.0
48 61 | A&EMTS 0.5 62 | HEEF)I|ITM 5.0 49. | KENT 0.9
49 15 | TEBIR S 0.4 39 | mEERNTY 5.0 61 | AZENTS 0.9
50 48 | KERY 0.4 41 | RN 5.0 41 | mER)IIRN 0.9
51 46 | thdJRUT T 0.4 42 | BEMRF G 4.9 15 | TEBER S 0.9
52 32 | HhEkt s 0.4 33 | ERY 4.8 50 | AWM 0.7
53 34 | kS 0.4 56 | & AMIK 4.7 46 | dunggiyT 0.7
54 52 | HB/ININ 0.4 65 | ARHUMITY 4.4 65 | AHETY 0.7
55 44 | HDHS 0.4 19 | EENTK 4.3 62 | JEWF)I[HTM 0.5
56 13 | SUEFLLATS 0.4 49 | KERT 4.0 34 | FLUHO 0.5
57 56 | TEANTK 0.4 55 | & AHATU 3.8 35 | EENTS 0.4
58 45 | FhIEKITN 0.3 3¢ | #LF0 3.7 21 | HHMH 0.4
59 49 | REKT 0.3 15 | TEEF S 3.4 27 | IGHETT 0.4
60 19 | SEEMTK 0.3 50 | KEHM 3.4 6 | ByEEIN 0.2
61 50 | AEHY 0.3 53 | HE/ET L 3.2 66 | FiEmis 0.1
62 57 | SERJINTH 0.3 45 | thalBITN 3.1 48 | KiERY 0.1
63 6 | BymlIN 0.3 66 | FIETS 2.6 43 | BEARRTY 0.1
64 53 | @I 0.2 61 | KEMTS 2.4 63 | ARSIBSRINT I 0.1
65 42 | §EMKG 0.2 57 | TiEENITH 1.9 32 | RS 0.1
66 55 | ¢&&MU 0.2 63 | RN I 1.7 56 | & AMTK 0.1
67 67 | JbilFt S 0.2 67 | bkt S 1.2 14 | Eipy 0.0
Ty 1.3 S 9.4 15 2.6
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No | FEEHISR A 4 5 6 7 8 9 10 11 12 1 2 3 E o
1 | FiERIUTAE 36.3 21.1 17.9 11.2 9.8 18.7| 22.4] 37.9 36.3 30.2 19.7 26.0 24.0
2 | FERITH 24.4| 13.6| 17.2| 12.5| 11.3] 17.3| 27.0| 34.3|.12.3| 26.8] 17.6] 19.4 19.5
3 | #HETO 20. 6 9.0| 14.6 7.3 7.9 13.4] 20.6] 20.3| 20.8| 30.2] 18.8] 20.9 17.8
4 | FTHRETN 26.2| 11.6] 141 9.4 9.6] 15.0| 18.7| .26.3| 17.1| 26.9] 19.2] 20.7 17.9
5 | BYRIETH 16.1 4.7 6.7 7.5 5.2 10.3] 11.4| 16.3| 151| 159 14.6| =218 12.1
6 | BymHETN 11.3 5.4 5.8 3.6 7.0 4.8 4.1 7.0 3.8 7.5 54| 10.4 6.4
7 | IERTO 20.5 6.9 6.9 3.6/ 10.0 8.6| 12.0| 18.9| 18.8| 18.7| 19.0| 18.6 13.5
8 | HE)IIT 15.3 9.0 9.2 3.9 7.21 1.4 13.5] 16.8| 155 14.7| 20.0] 10.8 12.3
9 | #kLRTS 16.1 3.5 8.4 2.9 3.2 7.7 9.4 16.0| 10.8] 15.2] 14.0| 24.6 11.0
10 | o & FWTK 14.3 6.2 8.6 3.3 3.2 7.7 11.9| 15.8] 15.9| '18.4] 11.5] 15.5 11.0
11 | S¥FOnTH "26.5| 12.7| 19.8] 13.2] 10.3| 13.4| 17.9| 21.3] 20.7| 23.0] 18.9| 26.0 18.6
12 | AT B 32.4 15.8| 24.6] 13.9] 16.9| 16.3| 24.8| 24.9{ 34.7| 22.9| 263| 262 23.3
13 | AEIL S 11.8 3.5 2.4 1.5 5.1 6.6 7.3 7.1 6.3 10.7 9.6| 18.7 7.6
14 | EHITY . 1.8 3.6 1.9 2.2 3.3 4.7 7.5 9.7 7.7) 13.8 6.0 125 6.7
15 | LR S 6.5 0.4 0.5 1.3 4.7 3.2 4.0 2.6 5.1 5.9 2.9 4.3 3.4
16 | #EEETY 29.9| 110| 152 7.7 10.6] 12.2| 1740 20.1| 23.7| 17.6| 17.2| 12.0 16.2
17 | B ERIN 6.5 8.2 4.4 2.3 3.2 48] 93 5.1 14.2| 12.6| 10.0 6.4 7.2
18 | EEBTY . 14.1 5.5 8.4 6.4] 20.3] 10.4] 12.2 9.3 7.1 15.5| 1L.7| 22.7 12.0
19 | s£HHTK 2.4 0.6 2.9 2.4 3.9 3.2 6.8 4.1 5.8 6.3 7.8 5.6 4.3
20 | TEITY 18.8) 12.4 6.3 4.0 58] 11.1| 18.4| 25.4| 23.3| 23.0| 1I6.1 12.4 14.8
21 | HHEWH 19.7 7.0] 111 4.4 57| 10.0| 20.4] 23.2| 16.06f 19.7| 16.4| 14.5 14.0
22 | TN 1.0} 10,0 8.9 7.6 7.5 9.2 16| 157 17| 13.4| 11.9| 147 1.1
23 | &BITY 9.1 5.8 7.8 4.4 7.7 8.2 12.3] 23.9| 115 16.9| 15.1 15.0 11.5
24 | IBKIJO 6.0 3.3 3.0 2.6 3.5 7.4 6.1 7.8 5.3 8.9 7.1 9.8 5.9
25 | BT 21.8] 11.5] 16.6 7.4 10.0|] 16.6] 19.6| 27.0| 19.4| 18.6| 19.7| 218 17.5
26 | HETH 9.1 6.8 5.4 7.1 4.0 9.4] 14.1| 18.8] 10.7| 16.2| 13.4| 16.2 10.9
27 | IR T 9.1 1.6 7.1 3.5 2.5 8.1 6.5 8.0 6.4 7.1 88| 12.4] 6.6
28 | EATT 32.31 20.2] 27.5] =22.5| 16.9| 21.8| 21.4| 248 19.5| 30.2| 23.9| 242 23.8
29 | HENTK 29.7| 25.4] 28.6] 20.6| 17.0| 29.2] 31.3| 28.5| 19.3| 31.0| 23.3| 30.9 26.2
30 | )II:BHTS 8.1 3.5 4.5 4.9 2.4 1.7 7.8 126 7.5| 13.3 8.6 5.6 7.2
31 | hEAH 2.1 3.1 4.0 2.2 1.1 3.8 4.2 10.2 59| 16.0 8.4 5.3 5.5
32 | HEEA S 4.5 3.8 5.9 3.2 2.1 5.3 3.9 6.1 4.5 7.2 9.1 9.4 5.4
33 | LAY 2.8 1.9 1.4 8.2 1.1 2.5 3.5 6.9 5.6 11.3 7.0 4.8 4.8
34 | #LHO 1.4 3.2 3.9 2.6 1.2 0.8 4.3 4.9 3.2 12.9 2.6 3.4 3.7
35 | KRN S 10.9 8.8/ 11.6 4.6 6.1 7.3 9.9/ 13.6 4.0] 13,8 8.1 10.2 9.1
36 | FILETHN 8.7 6.8 6.1 5.9 521 12.9] 16.1] 18.8| 87| 25.7| 13.2] 114 11.6
37 | EIgETY 9.7 13.5| 11.4 6.5 7.5 7.5| 1.3} 10.8 8.1 11.5 8.7 9.4 9.7
38 | EIRENTK 3.9 8.9 6.5 1.6 2.6 3.6 53] 10.2 2.9 8.6 9.1 7.1 5.8
39 | BRI Y 5,4 2.5 2.7 0.9 1.5 3.1 5.7 8.4 8.1 6.9 10.5 4.8 5.0
40 | EEERNINT 9.3 9.4 10.2 5.4 4.7 6.5 7.1 5.4 4.5 15.9 9.3 8.1 8.0
41 | EEERIIRNIN 2.9 7.1 2.9 3.6 3.4 4.0 4.8 5.4 4.6 6.8 5.8 8.8 5.0
42 | fER G 1.9 1.4 2.1 3.2 2.1 4.2] 6.9 6.4 4.6 7.7 8.9 10.0 4.9
43 | FEMINY 3.7 1.6 2.4 2.2 3.1 3.9 3.8 5.9 43| 23.8 10.9 7.3 6.1
4 | BATHS 11.3] 10.2| 13.0] 10.6 4.5 8.8 9.2 24.6 59| 19.9] 13.0| 143 12.1
45 | FERETN 2.1 6.7 2.6 0.8 1.2 1.9 3.3 3.9 1.5 5.8 2.8 4.3 3.1
46 | HERET T 3.0 1.5 0.3 1.5 1.4 2.5 3.8 5.4 6.8] 15.4| 11.9] 27.0 6.7
47 | FEEITY 19.2]| 1.5} 26.2| 153| 10.7| 12.7| 14.6] 14.2| 13.0] 181]| 13.3| 16.3 15.4
48 | KERY 6.9 9.3 7.3 5.4 3.6 4.4 7.1 8.7 7.0 8.3 8. 4 6.8 6.9
49 | KEENT 3.1 2.0 8.2 0.5 0.9 1.6 4.3 7.8 4.0 3.3 6.8 5.3 4.0
50 | RERM 2.3 0.6 1.8 1.8 2.9 3.9 2.0 3.5 4.5 1.7 9.1 6.7 3.4
51 | BRETY 5.3 4.5 6.1 5.5 2.8 6.6 6.6 9.1 10.8 7.2 8.7 4.7 6.5
52 | HiBJIIFIN 12.4 85| 10.5 8.9 6.7 7.2 7.4 9.6 7.6 18.4| 12.4| 14.5 10. 4
53 | BEJIMTI 5.0 1.7 2.8 1.7 0.7 1.6 15 4.4 1.0 2.2 9.5 5.7 3.2
54 | X AHMH 12.5 7.4 17.5| 12.4 7.7 9.6/ 10.3| 10.9 9.8 9.3] 159| 115 11.2
55 | &MU 6.0 1.7 1.7 4.0 1.1 2.2 4.8 5.1 2.6 4.5 5.3 6.8 3.8
56 | $&AMK 6.5 2.9 2.7 6.8 2. 6. 4.1 6.2 6.5 2.8 4.5 4.4 5.8 4.7
57 | HEEJHETH 1.5 0.1 1.4 2.0 1.0 1.8 1.1 2.9 0.0 1.4 3.7 5.7 1.9
58 | HER)INTY 3.4 1.4 4,9 4.6 1.2 2.2 5.1 5.5 2.0 4.6 3.6| 23.7 5.2
59 | EBAHT I 19.3 7.9 12,0 8.7 7.7 59| 15.8 9.3 4.9 6.2 6.1 10.0 9.5
60 | HEENTH 10. 4 5.9 7.7 5.6 3.6 4.8 7.9 6.8 1.0 3.2 511 13.0 6.2
61 | RERMTS 4.1 2.0 0.2 1.2 0.5 2.7 2.7 3.1 1.5 3.6 3.3 4.0 2.4
62 | REYF)IIITM 7.8 3.9 6.4 2.6 3.1 3.2 4.9 5.8 2.2 9.2 4.3 7.1 5.0
' 63 | ABEHsEHNT I 2.0 0.7 0.2 0.0 0.9 1.9 2.8 3.1 0.0 0.7 2.9 5.2 1.7
64 | IS BHEITN 24.5 19.0| 19.6| 16.2 10.9{ 18.9| 23.1 19.1 15.1 13.3 16.0| 23.5 18.3
65 | ACHbITY 5.2 2.8 3.1 4.9 2.6 3.2 5.7 6.6 4.0 6.0 4.2 5.0 4.4
66 | IEH S 3.1 4.7 3.0 3.1 2.0 2.2 2.6 2.4 0.0 1.5 2.8 4.1 2.6
67 | dbilikt S 2.9 0.0 1.4 0.4 0.1 0.0 0.6 0.2 0.0 0.5 4.1 4.5 1.2
T 4E 11.4 6.7 8.2 5.7 5.3 7.5 1001 12.4 9.2| 13.0] 10.8] 12.5 9.4
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Figure 1, Map showing the sampling stations on the Koza River
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Table 1 —1 Water quality of sampling stations in August 1994

St. 1 St. 2 St. 3 St. 4 St. 5
Shimotsuyu Mitogawa Ichimaiiwa Myozin Utsugi
Atmospheric temperature (°C) 30.9 31.5 33.2 28.0 29.8
-Water temperature (°C) 23.4 23.5 24.3 22.4 24.5
Width of river (m) 25 30 20 20 35
Water depth (cm) 40~55 20~45 35~bb 25~40 35~45
Verocity (cm,sec) 40 50 50 40 40
pH 6.81 6.97 6.84 6.79 6.67
DO (mg /L) 9.1 9.1 9.1 9.8 8.3
COD (mg,/ L) 1.3 1.3 1.3 1.3 1.1
BOD (mg, /L) 0.8 0.7 <0.5 <0.5 <0.5
SS (mg/L) <1 <1 <1 <1 <1
Total—N (mg/L) 0.18 0.14 0.15 0.12 0.14
Total—P (mg /L) 0.015 0.008 0.010 0.009 0.010




Table 1 —2 Water quality of sampling stations in March 1995

St. 1 St. 2 St. 3 St. 4
Shimotsuyu Mitogawa Ichimaiiwa Myozin
Atmospheric temperature (°C) 15.8 12.0 15.5 17.0
Water temperature (°C) 10.8 9.9 114 11.9
Width of river (m) 20 25 30 30
Water depth (cm) 25~45 30~35 35~45 45~50
Verocity (cm,“sec) 55 80 75 60
pH 6.90 6.74 6.73 6.82
COD (mg. /L) 1.2 2.0 1.6 1.6
BOD (mg /L) 1.0 1.3 1.2 1.2
SS (mg. L) : <1 2 2 2
Total—N (mg, L) 0.19 0.22 0.20 k 0.25
Total—P (mg'L) 0.017 0.015 0.018 0.022
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Table 2 The species and the number of benthic animals

Benthic animals Value of August 1994 March 1995
sore | St.1 St.2 St.3 St4d St.5|St.l St.3 St4
EPHEMEROPTERA ool =R A=
Isonychiidae F 5o o 7
Isonychia japonica FoAy Y 14 3 1 17
Heptageniidae Es s hyraui 7
Epeorus latifolium zveEVYEIINTFOY 25 4 4 2 9 58 3 1
Epeorus napaeus F=e35Ah5ay 1 2 13
Ecdyonurus tigris IS y=HI A0y 1
Ecdyonurus yoshidae oy Aoharay 16 13 i 113 39 4 39 159
Cinygma sp. NS F:Ed-Lr) 1
Rhithrogena satsuki CVES SRR L d-h] 1
Rhithrogeria japonica EAESSAyaY 1 2 6 50 1 1
Baetidae axnryaofl 6 '
Baetis spp. ahruvE 7 20 12 1 15 33 2 2
Pseudocloeon japonica JyNahray ‘ 3
Leptophiebiidae g oy o vk 7
Paraleptophlebia chocolata FIbbESohroy 3 3 12
Choroterpes trifurcata bxbES Ry 1 1 11 18
Ephemerellidae <85 hraui} 7
Ephemerella cryptomeria ayv/wyshrad. 7. 30 10
Ephemerella trispina IV ESRSSATeY 10 1 2
Ephemerella orientalis Fag~wdshyray 18
Ephemerella setigera VR i R - R 20 5 1
Ephemerella rufa ThRY I ATy 5 18 24 10 13 5 5 3
Caenidae Exarovi 6
Caenis sp. S kXY E 1 1
Potamanthidae Ho Ay oo 7
Potamanthodes kamonis FAohvAhray 3
Ephemeridae Evhraoi 7
Ephemera strigata EvhyaYy 1 2
ODONATA ]
Gomphidae ++ X b VKRR 7
Onychogomphus viridicostus AFHYyF 4 1 1
Gomphidae +Fx b vRE 1 1 1
PLECOPTERA Ho¥sH
Nemouridae AFThIF SR 8
Amphinemura THFF AT IE 1
Perlodidae TIAATHF SR 9
Pseudomegarcys japonicus YeheanNRTI AN 5
Perlidae oy sR 7
Kamimuria tibialis HIALSHUYS 7 1 13 4 2 14
Oyamia seminigra EXFEYehTSS 5 6 6 6 12 2 5
Neoperia niponensis YRITIIVRAATTS 2 3 6 34
Chloroperlidae IFYATSYSH 10
Chloroperlidae IRYHTHFSHE 1
MEGALOPTERA EWE
Corydalidae ~E b v RE 7
Protohermes grandis ~E MR 16 1 1 15
TRICOPTERA FEFSH
Stenopsychidae EXFFHAT S SE 8
Stenopsyche griseipennis e FHTAIRNETS 35 12 12 2 1-
Parastenopsyche sauter? FyNREF AR NESS 1 ‘ 1

Continued on next page



Psychomyiidae VE AR
Melanotrichia kibuneana FTRITNETS 1
Polycentropodidae 49 558
Plectrocnemia sp. PA 1 1
Hydropsychidae v hESSH
Hydropsyche orientalis INT—VTREFS 9 4 13 7
Hydropsyche gifuana FrvebEsrs 2
_ Cheumatopsyche brevilineata aRyv=rEYS 5 53 6 4 1 2 7
Cheumatopsyche echigoensis IFITVTRESS 15 5 21
Hydropsychidae YT hESSH 1 1 1
Rhyacophilidae FHLESYSH
) Rhyacophila nigrocephala LFTaFrHLEESrS 3 4 12 5 8 4 7 2
Rhyacophila brevicephala to7y=FALbEyS 1 2 ’
Rhyacophila sp. FHVNEY SR 1 1
Glossosomatidae Yo bbersE
Glossosoma sp. (pupa) Y<=bEsrsE ) 1
" Limnephilidae =) rES SR
Gorea japonica =yEaYLESS 1 1 1 1 1
Lepidostomatidae HoUyhEySHE
Goerodes japonicus IAIVYYIENS 1
COLEOPTERA wEE (FhE)
Helodidae SEZAV Y 14
Psephenidae LS5 Fosvil 15 22 54 36 133 2 70 44
Dryopidae Fo s ofd
Elmomorphus brevicomis LFERYY Fosy 1
Elmidae EXAFasvf
Elminae E X Fos vl 1 1 3 7 1
DIPTERA WHBE
Tipulidae A RE 10 5 5 2 3 12 8
Chironomidae XU AE 2 1 7 20 25
Tabanidae 7 7% 2
CRUSTACEA E
, T EHH 1
PLATHELMINTHES TRIZEMIPY
Planariidae 754U TH 3 1 1
ANNELIDA BRIZEMIFY
Hirudinea L VEE 1 4 1 8 3
MOLLUSCA ™ BRORERIFY
’ B 7 =58 5 5
Corbicula leana SR 1 1 1
Av=d b4 1
Total individual number 158 136 261 . 226 285 | 344 209 346
Total number of species 20 23 26 22 23 33 23 27
Total number of families 14 14 15 17 14 19 16 19
Total score . 91 96 98 112 91 122 102 120
ASPT value* 65 69 65 66 65 | 64 64 6.3
Diversity Index™* 3.81 368 358 275 294|416 3.11 2.96

* | Average Score Per Taxon (Total score Total number of families)
* * [ Shanoon&Weaver



Table 3 —1 Dominant species of benthic

animals appeared in each station in August 1994

Station 1 st Dominant species 2nd Dominant species
St. 1 Epeorus latifolium 15.8* Ecdyonurus yoshidae 10.1
Protohermes grandis 10.1
St. 2 Psephenidae 16.2 Baetis spp. 14.7
‘ Ephemerella setigera 147
St. 3 Psephenidae 20.7 Cheumatopsyche brevilineata 20.3
St. 4 Ecdyonurus yoshidae 50.0 Psephenidae 15.9
St. 5 Psephenidae 46.7 Ecdyonurus yoshidae 13.7
*  the values of relative abundance (%)
Table 3 — 2 Dominant species of benthic animals appeared in each station in March 1995
Station 1 st Dominant species 2nd Dominant species
St. 1 Epeorus latifolium 16.9* Rhithrogena japonica 14.5
St. 3 Psephenidae 33.5 Ecdyonurus yoshidae 18.7
St. 4 Ecdyonurus yoshidae 46.0 Psephenidaé 12.7

% : the values of relative abundance (%)
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