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A NEW ENRICHMENT MEDIUM (BY-BROTH) FOR
THE ISOLATION OF SHIGELLAE

Masao BENOKI and Kiyoshi YABUUCHI

Many enrichment media have been devised for the isolation of salmonellae from
stool specimens, such as Kauffmann’s tetrathionate broth or selenite broth, but none
have been desinged for shigellae, and currently only direct plating method has been
applied by many diagnostic laboratories.

The present investigation was undertaken with the objective to develop a enrichment
medium in which shigellae would propagate as readily as other pathogens while inhibiting
normal intestinal flora. The medium which we have been prepared had met with this
criterion and named as Benoki & Yabuuchi (BY)-broth.

1) Composition and usage :

The BY-broth we prepared was composed of 25g of sodium chloride, 20 g of
Bacto-Proteose peptone No. 3, 20 g of Bacto-Yeast extract, 30 g of sodium citrate (Na,Cq
H;0,-2H,0), 10 g of Bacto-Bile salts No. 3, 12m! of 0.2% B. T.B. solution and 1, 000 m!
of beef infusion. The components were allowed to dissolve at room temperature. After
that, add 3 g of calcium carbonate (precipitated) and mixed well, then tubed each in
10 m/ amounts and sterilized once at 100°C for 30 minutes. At the use, 1ml (or
sometimes about 1g) of stool specimen is added into this medium. After 24 hours of
incubation at 37°C, subculture is then made onto SS and MacConkey agar plates.

2) Results of the comparative study :

During this study, 552 stool specimens from shigellae carriers and persons who had
been concerned with shigellosis patient were cultured for the isolation of shigellae, and
the results obtained by the indirect method using BY-broth was compared with those of
the direct method by replicated samplings.

Shigellae species were recovered more than twice as often by indirect method as by
direct method, i. e., out of a total of 51 shigellae isolated by both methods, 50 were
recovered by indirect method and only 23 by direct method. Howeéver, 22 were recovered
from duplicated samples by both methods.
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Table | The formula of BY-broth
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Calcium carbanate, precipitated 38
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Fig. | Growth of Shigella and Escherichia
coli in BY-broth
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Table 2 Comparison of isolation methods ERTREEDO S DX 1 DL TH DN,
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4. &

Total No. of positive isolations 51
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SEROLOGICAL STUDIES ON SUSPICIOUS PATIENTS
OF JAPANESE ENCEPHALITIS IN TOKYO IN 1967

Naomitsu NEZU, Kenji IWASAKI
Hajime MURAKAMI, Fujiko SAKA]J,
Kiyoshi YABUUCHI, and Yoshikatsu KASHIWAGI

Two hundred and twenty seven specimens from 75 patients, who had been hospitali-

zed in Tokyo for the suspicions of beeing infected by Japanese encephalitis (JE) virus,
were examined serologically, using 12 kinds of virus antigen, e. g., JE, polio 1, 2, 3,
coxsackie B-1, B-2, B-3, B-4, B-5, mumps, adeno and echo-6, by means of HI and CF

techniques.

Results obtained are as follows:

1) Thirty five patients were diagnosed as genuine JE infection.

2) The first JE patient of this year was a case who had been hospitalized in Toshima

hospital, and the date of the onset of her illness was 8th of August.

3) The outbreaks of JE cases begin at middle of August and reached on it’s peak in

number at the end of August.
October.

Then, the curve declined sharply, and ended in early

4) Aboutr 2/3 of JE patients were between 21-40 years old of their age, and it was a

quite different tendency from the results obtained at western part of Japan.

5) Investigations made on the paired samples which identified as JE negative, could

reveal 1 adeno virus infection.
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VIROLOGICAL AND IMMUNOLOGICAL OBSERVATIONS ON
THE PREVALENCE OF INFLUENZA IN TOKYO IN 1968

Yoshikatsu KASHIWAGI, Kenji IWASAKI
Hajime MURAKAMI, Fujiko SAKAI
Kiyoshi YABUUCHI, and Naomitsu NEZU

Virological and immunological observations were made on the specimens taken from
patients of a serial outbreaks of so-called “mass grippe’’, which began at November 1967
and ended February 1968 in Tokyo.

Results obtained are as follows :

1) The agent caused these prevalence was identified as A2 type influenza virus, on 25
out of 26 groups. For the remainder, we failed to clarify of it’s etiology.

2) Cross hemagglutination inhibition test, carried out on the newly isolated strain with
laboratory preserved strains, showed that the antigenic structure of newly isolated one,
likely to have a minor different point, from those of the formerly isolated one.

3) At this time, a phenomenon so-called O-D change was not observed when we made
virus isolation attempts from specimens, by means of chick-embryo technique, although
it was observed last time.

4) A serial outbreaks of above mentioned A2 type influenza was followed by a prevalence
of B type influenza virus in June 1968, and successfully isolated 4 strains of B type virus

from the patients.
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APPLICATION OF COMPENSATING DEVELOPMENT PROCEDURE
ON MEDICAL PHOTOGRAPHY

Goichi MAEKI, Hajime MURAKAMI
Kenji IWASAKI, Yoshikatsu KASHIWAGI
Fujiko SAKAIL, Kiyoshi YABUUCHI
Naomitsu NEZU and Masaoc BENOKI

Appilication of the compensating development procedure was made on the field of
the medical photography, for the development of the black and white films, using the
PON and the Rodinal (Agfa) developer. And experiments were made on the subject
of their plenty of gradations on the negatives and the compalisons were made on their
sharpness with a special chart simultaneously.

Results obtained are as follows:

1) It was possible to make a sharp negatives and a plenty of gradations by means of
the compensating development procedure.

2) The PON developer has an advantagious point on their gradation and the Rodinal
developer has an advantagious point on their sharpness. And both of them were found

to be a very useful developer in this field practically.
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ACTUAL CONDITIONS OF THE USE OF SYNTHETIC DETERGENTS

AND INFLUENCES EXERTED BY ITS USE

Fumimasa YANAGISAWA and Tatsunori YAMAGISHI

Three subjects were presented this time.
1. Influence of detergents on the skin (Yasushi Watanabe).
2. Toxicity of DBS upon mice fetuses (Tatsunori Yamagishi).
3. Fluctuation of serum properties by DBS in free water supply (Tatsunori Yamagishi).
Concerning the research of Subject No. 1, defects in the experimental method were
pointed out by Prof. Fumiyoshi Yanagisawa (Tokyo Dental and Medical University).
Concerning Subject No. 2, it was in agreement with the further investigations by

Dr. Ryozo Tanaka (Iwate University), reporting that the FLD,, was approximately

100mg/kg.
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Concerning Subject No. 3, it was reported that even 1—10ppm of DBS influenced

living tissue. Prof. Yanagisawa who has been researching DBS for a long time requested,

as Chairman, that toxicity and contamination by synthetic detergents be researched at

the earliest date not only from public health but also from medical aspects.
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BIOCHEMICAL STUDIES ON PLANT OILS (I
HYPOCHOLESTEROLEMIC ACTION

Fumimasa YANAGISAWA, Kimi OGASAWARA
and Kunio BUSHIMATA

Plant oils (soy-bean, rape-seed, sesame, cotton, ricebran and safflower oils) were
administered to healthy rabbits and experimental hypercholesterolemic rabbits to study
the influence of these oils on serum lipids.

Upon oral administration of 0.4g/kg of oil daily to healthy rabbits, all the above-
mentioned plant oils increased serum total lipids and phospholipids after 4 days. Serum
triglyceride and non-esterified fatty acids increased only after one administration of there
oils excepting intensely broiled sesame oil with which serum triglyceride and non-esteri-
fied fatty aciss decreased. Serum total cholesterol decreased following the administration
of soy bean oil, safflower oil and sesame oil but their daily administration raised the
level except with soy-bean oil.

In rabbits with experimental hypercholesterolemia, soy-bean oil, safflower oil, and
intensely broiled sesame oil decreased serum total lipids, triglyceride, total cholesterol
and non-esterified fatty acids. Serum total cholesterol showed a marked decrease especially
in the free form. Further administration of plant oil intensified the decrease of esterified
cholesterol. '
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BIOCHEMICAL STUDIES OF COMFREY ADMINISTRATION (1)

Fluctuations of Blood Components and Red Blood Cell Count
of Venesectioned Rabbits Upon Administration of Comfrey

Fumimasa YANAGISAWA, Kimi OGASAWARA
Suiitiro KUSAMA and Kunio BUSHIMATA

Russian comfrey (subsequently abbreviated as comfrey) which has come to be widely
used recently as a green vegetable, contains larger amounts of vitamins and minerals
than in any other green vegetable. In view of its high vitamin B,, and folic acid content
in particular, fresh leaves of comfrey were administered to venesectioned rabbits to
study on its effect on red blood cell count, hemoglobin content and blood electrolytes.

The experimental method was as follows: Blood letting of 20~30ml/kg from the
ear vein of healthy rabbits (weighing approximately 2.7 kg) was undertaken and the
standard ration of 70g and 30g of comfrey fresh leaves were given daily and the red
blood cell count and blood components determined before and after the blood letting.
To the control group, only the standard ration of 100g was given. The recovery of the
red blood cell count and hemoglobin was rapid in both groups which had undergone
blood letting of 20ml/kg and 30ml/kg as compared with the control group. There was
no difference from the control group in the fluctuation of serum total calcium, but the
serum dialyzable calcium increased markedly after the administration of comfrey. The
serum magnesium and inorganic phosphate showed a lower value than that of the control
group. In the group after comfrey administration, there was a great increase in the
serum iron level. From the results of the above experiment, it was found that the
administration of comfrey made possible a rapid recovery from anemia and predisposed‘

towards alkalosis.
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SIGNIFICANCE OF THE ESTIMATION OF DIALYTIC
CALCIUM IN SERUM
Seventh International Congress of Biochemistry
(Tokyo » August 19—25, 1967)

Fumimasa YANAGISAWA and Kimi OGASAWARA

Serum dialytic calcium was determined by Yanagisawa’s method (J. Biochem. 42, 3,

1955) and the following results were obtained.

@
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Serum dialytic calcium in healthy subjects was approximately 3.9 mg/dl and
protein-bound calcium was about 6 mg/dl.

Serum dialytic calcium showed an inverse correlation with serum inorganic phosphate
and a correlation with blood pH.

Serum dialytic calcium showed an inverse correlation with body temperature,
assuming high values on the day of ovulation in females.

Serum dialytic calcium showed a relationship with fatigue and disease. The more
severe the disease became, the lower the level fell. Serum dialytic calcium was
about 1 mg/dl in shock.

Serum dialytic calcium was also related with emotion. When a subject was angry,
a low value was obtained, while an increase was noted with a pleasant feeling.
Serum dialytic calcium was related with hormones. Administration of heterosexual
hormone increased the values, while isosexual hormone decreased it.

Serum dialytic calcium showed an especially low value in cancer. An increase was
noted upon the administration of drugs with some anticancer activity but without
side effects. .

It is possible to evaluate the degree of effectiveness of drugs from the increase and
decrease of serum dialytic calcium. From these findings, calcium mesotartrate was
discovered as a therapeutic agent for diabetes mellitus. A positive effect for
diabetes mellitus was found.-

Upon loading of 7, 000 volt’s static electricity or over to the human body, the serum

dialytic calcium in increase.
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BICCHEMICAL RESEARCH OF RADIANT RAY (I)

Studies on Serum Electrolytes of Visible Multilight Therapy

Fumimasa YANAGISAWA

Fluctuations of serum Ca, Ca**, Mg, P and the blood pH of healthy rabbits caused

by rays of carbon arc lamp were investigated. Depending on the kind of carbon, the

pH tended to be either alkeline or acid. A decrease or increase of serum Ca** was also

noted, but P, which is in reverse cohrelation with serum Ca**, showed little fluctuation.

This is related to therapeutic aspects and it was observed that only in those where the

pH became more alkaline or the serum Ca** increased it was effective.
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Fig. 6 Result of Biochemical Tests of Blood
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Fig. 7 Result of Biochemical Tests of Blood
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Fig. 8 Result of Biochemical Tests of Blood
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Table 1 Diseases and Serum Electrolytes

Average values mg/d!
Diseases Cases

Ca | Catt| Mg P
Cancer 14 8.8| 2.8 2.3| 4.5
Diabetes 5 9.8 2.1] 2.3 4.3
Hypertension 7 9.3 3.5 1.9 3.3
Pulmonary tbe. | 10 9.0 3.2 1.7] 4.1
Appendicitis 20 9.2 3.5 1.7 3.9
Nornal control | 98 9.6 | 3.9| 1.5 3.4
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OHROERGHIIEL ~ 4 RTHED TH D, at 50

%4 QOEE (bo&DWLEH) OMEERLT
=1 50MEE (bo&bKLES) OEIEICK ¥ B L
T B LB A
iR (Lo & PR/ IR E  #

iR (b2 & L E S/ HEE E% # -
0.11 7 o: 31 5
0.12 21 0.32 10
0.13 17 0.33 17

0.14 3 0.34

0.15 1 0.35
0.16 0 0.36 1

0.17 1
i 50
2 50

Wiz LOERSMEND, FHIE, ERSE, Y
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CRTERDBELTH Do
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~ o B A& & # SEISfE OMEL
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n—1 B RA
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3 HEIE (AP HEIRR SR A 128 /IR 0.1828 1.471x10~% | 0.23—0.15 5, 47
IR (Lok )/ AlE 2.06 2.8 —1.8
Q IR (Lo & bR /BRI 0.3244 2.374% 10~* 0.36—0.30 3.08

LR DHED $0 & L B GERIRILERIB O 1/8, M
DL b HPCEERTBIEOM 1/3 78, RRY ©
PUEHE 2 HERTOG AT a— BB LILLD
W T ORI EFIEOLER GBRBHL, b0k ki
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1/7.85, MfE1/2.96, KEFED D (domestica) ffEl/
7.16, ME1/3. 14 & i+ &, EEOWE LIcHEDLE
IO BRIECS 3% ik X » Ain <, MORIFT o
Tk, BRIROPE Lic BARE L kEEOEOHRMEY
RLTCo

domestica DHED $D & b FEIEIX AL 3 #io
IBORI3ETH DD L, vicina DESIL3HE LD
Lfzvs (M. T. James OZEED 1 5) L EbhTW
2%, EEOWETIL 26 GRS BB L7y, HIE
DS 3 HIOBD 3 fEL D, ROTIW 52 TH
Z)o

BMEDA =~ =DHEDHIE (o LRGHEHIRE
Bhn) OWEIBCH3 5 HENL/4~1/5TH 5 DT
ML, HHEEDLOIX, RBtrhl/7~1/9TH % (IR
I L AEFMEEELS, 1—5, 1950” whDr R E
R b)) EEhRTWAR, EEORNEMIL1/8 T
HDH0b, WHEDLDOIETS EBbh2,

& E

BAWHF TR I NI L EOHMD A = =0 b, FFE
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XD THECRRBOHED L2 & b P ED IR DR
VRS BRI 1/8, 50 2 [H O BIR DR A KA S
B I3 2 ZR0R & BRI D ML R1/5.5, b0 & b B
BB DA 3 A ME O+ 5 ki 2 T
HY, D L0 E P FHIE O BEIRCH T 5 LRI
1/3 THD>TC, DA =-3=ik Musca domestica
victna (3% Musca vicina) {ZJ&3 %,

AFEIXIEFIB94E 6 B2 GHEFI39E9 AL UH ET

AT b DTH 5o
3L Bk

1) James, M. T.: The flies that cause myiasis
in man (p. 139~141 % £M8) Washington ;
United States Government Printing Office
(1947)

2) BRfik  bAECE TS ==L bh
DREFDOEAIT O T BRRFI DAL
HOME AT HEEME, Bl 1900,
32~35, (1954)

3) Patton, W. S.: Insects, ticks, mites and
venomous animals of medical and veterinary
importance. Part 2. public health. (p. 595~
597 ##%M) Great Britain : H. R. Grubb,
Croydon. (1931)



B LITY - BkiroDrEY i

P TEEL TS8R LS ) EEFOCCHRTrD
FLOPROBENBEN D, FOFYAREE ((H5H
B, KIBEERR vmsicor, R RbeT
Tootee WHBICZ LAREEY, BRUTZLE4E
BR1yOEIET, ChLOELLERLUZD, PR
Histero, MXBROOOZBOM MY FhE h—%
SHich SBETONE LY, —RWERRO KB

4 S 7 N SO v
BOBFBZONTHBR L Lo, Zhbokk
R ThAMERE LUREZO Az s 30T
Bohb, FEECEVUIRLICE L 5 /s
FEELTCHDEMTHLDTH Do
READBRICOWTL, RLIZMIR LA, FOK
BT oML ©H B,

R LIEDIZONTE, 450 B20BES & o TR

=1 & 12 * %

b B i i Ji % % =

#OP| AT & | PEEFNIaYS Y FY 305, Tr<54, 4% 3[E0~255

B 32| B B & | PHEHys» PEKEH0°C304, 1ETTE, yrreviosy, 39 E 4E255

EXE | C | FPMEBEAHIY T » F8O~100°CHER, YA 7w V204, P9 E 4~ 5 (6304

B E| D WM& | &AW

+ WvEilk 2 [E120%, BElRY5 » b, Y2 ey, FRKI00°C454, ¥ 5E, By

Bd | B # | B e Tosmi i

£ F| F i+ K, Bk, BEHINo. 1 35~404y, YA 7 ny, 2 ZEHY — &, K, 70~80°CT

| 40~504F, 60~75°C 304 TR
& ¥ G Fan Sk 3 M, SOO%ﬁiﬁgﬁﬁy FREBE AL, 78595~98°C 454, 33 & 6 ~ 7 [A130~45
7 &, WK, FERFZME180°C 255, HRIHERISH :

won | H 4t KEE2[E, = FF .y 7 AEKI0~80°C, WA, # xEEEES0S, X104, B
1ty —&, 4EFTFTEI05, 60~70°C THEIES0L ;

AT | 1 | A B GRESED

I | T #o| R B CAEBETTD

F F| K £ | A B GREEIIED

B R L % oa KPE105 SRR T » 7IER0°C 25~30%, = FF y 7 A100°C 1055, +&

A~ = 104, WK, Bfp150°C30~40%, mr—F—~T7 A » ¥V i

Beilks0~90°C *E%“f>m~%ﬁ,?ﬁ—“azum~nwcwﬂ, * 3

e ME = ﬁ%~%ﬁ,%ﬁ§i%@é%ﬁ,n—9~74zé, A ITE

wom | N g | CEEKTHESREY — X5000pme 5, 44 ¥SME, WYEHEIS~100°C 5 B, KL

PR V — #500~600ppm 5 £FE3[E, 23— <4 451 (0.0005%) 545, WiE80~85°C 255

* RpUHILMAEDTIERT B4

(113)



k2 # L E Y @8 & £ B8

i '
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AP 2 F + - + + +
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BTy oI D THE, TR D b DL 6 52 b Ok
3061% L B_too, £ ORERITFE 3 AT ki
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L BN b E0H Do RO DWTL, 65
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By, ARBLO2OHE L DRNTETHROBEN
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F, L0 b OURMROBE LA L DL b L
%ff;f% F)?hf&o

TR ER, CHBE LT, RBEROERTr OB
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- B

A \ No. 1 No. 2 No. 3 No. 4 No. 5 i OE
HEATEH B R »

- " — BB 17, 920 480 3,360 7, 360 91, 840 24, 192
x5 B R - - - - -

P " e 198, 400 101, 760 54,400 492,800 129, 600 195, 392
X B R - - - - _

G " — B 163, 200 116, 800) 838, 400 217, 600 748, 800 416,960
X E - - - - -

q " — MBS | 1, 436, 800 678, 400 139, 200 307, 200 65, 600 525, 440
X 1B R - - - - -
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K R - - - - -

#®4 BEDo (FX) WMERER (RE>—Vih)

R \\\\%f No. 1 No. 2 No. 3 N N 5

s B o. o. o. 0. 4 0. 5 oy A
AR E E
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K H e
XI5 H R - - - - -
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N A - - - - -
— i ST 115, 200 ,2 , 280 , ,

M OB & ﬂ%:@fﬁ%ﬁ 67, 200 33 27, 840 31, 680 55, 040
2K - - - - -

N " — R 6, 080 9, 280 14, 560 11,040 18, 240 11, 840
Nl - - - - -

Lo o | HEH 2,080 320 1,120 1,173
KB B R - - -
— 66, 080

E 4 %ﬁ%ﬁ
KI5 B R -
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FCOMBELVELTHINIZORED B TH
D, FTOIEY E I  NEDLHAFRSEREA
HFENRTHERD DN ANEMET, SHELICERITHE

(1

Ve el bb, BANERICHEEY LITHBH LY
PLEHEE D WIR D, A ERES B DI & it
ENTHIEDEBIETHS S, InBEHET, £F
FORBFPCE LT, RROML FEEH (v 7 o
M), vz my, =Ky 7R, AR, ESN
# REHER Y — FE5E« OEALCTHAL DR T
Kb, T3 X OFTER $20~454 & ie o> T\ T
FEamdboBhbhsn, ShbOMEEEECITE
CES L, WEELFEIMITB0ERNL D
NTwWBELELR G, Lo LEBICIIRZEEMT,
Mie D BB ENR T 5D, WBHELD b,
T DHBOBPNMATC, BFFTHLHEA R LU CERL
TWANENDTEICTHNB EZANRKEWERDL
na,

6)



1048 f D HE P Skt o CO i BE S I
ConT (551 )

e
BEORBIC L, AROWAERERAEER
o h, TS 4 A D OBELER LTV
Bo HEHNIHRA—D 1 THOAD %A L, BHEL
CHRT ORBETEE D DR Z 5 FBOAFT v Sh
T o FTHRKIFLROBIIIL ~BILOELINZ
T3,

Hiroaey 7OFR4ER, EELBUTCADR, A=
v RO, REBCEREZBL 5, ATy
7k, WERIZ2 30 THY, RO REXEL,
WESINTED R 2, F7o, BREC R Sk
FFRREZ LD D,

LT BN TUY, ATy ZOEEE T KEH LY
BTHHIETECCARE, RUEREY A B2 wEE
EL, TORRABRD? Which &L, ohb
DMECK LIEQEHRBLTH D, EHBETS 58

]

-

-

= 1

cC O

i

[/ N

¥

N B E R b BOK
VSN S A T Y
£ mE R -

Bk oW —BLRENSTHO ACIIARTROE.
Wit T &7e b b D EEL BEE T oChic, WE
FELFHECH B A, 2R Rl B THh 5 LIl
KRBHENC Lodco ToFie, BRMET Anb, 4
BHEE T R A R KI5 G FNC R MR C O sl
BB bR, EEC, MAREFROCORE D HEIIE
SEEMNITIChIUL LD DT, ERIBILELZ A 2 Bkt

BIEATIE > T e AR C OME A FhIE Lice £ 2

E

T, COESICI0FERIC e B KGR L, BB
O THESh i BEMRERS Y & Lo THRET
%o
B E F OE ‘

FUEEHNT, 51 EAERBLEIZA IS HIC fich
N, ThUSREA LE, #P15~361 T, [:EHSE
WM L, L 2,544 - ORE R FTin\ o EFN42429 B
15 % 2T T Lo

= 36 7 m;

* RFHSIAGERTIERT  BRS R

)



*1

AES GtHoERES

£ OE 33 34 35 \ 36 l 37 38 39 40 41 42 ' B
| e | 25 25 26 26 26 36 36 15 15 15
| meees | 298 149 310 295 297 317 394 174 175 135 | 2544
£2 8 B X — B %
7 fir # X 3 .
ook ok | B i | s B | om| m m o= 5 @ |
DM T@H AN O = Y
@TREGWH M 7
B @k R
B x % BOE TOT HOABNDE W
# % JIOR BOE JIGH Bow & 14
g | B e% " ®Y HOE Bk %
MG @/ B T |lom AOENHeESE®T I
(Xl @7 W@F ACDHILTVEBE MSHEAIL 15
% BF kAR @t 4
= 5 7 7 6 6 5 36

(BEE) 1, FBl~2Cm+I8L, 314EN
374 ¥ TIE25~260 T, 384EA H39IEE TIL 36 »
T, A04ED HA2EF TITISH T TH Do MEADHIK
i X b R B b DBIE Lic, BAMIRAKC S
5L, PEEMIRT, THEMIR4, EEMIRISCT 5
R, FRFMMR ST &, EopRs, k7,
WET, W6, W6, =HES Linhe

GUERE) TR L ERARE TRERIE B ©
By, EELUTRER, EREFEOBRETHY, WKL
Ja, M5 m~10moE X, HEMEEH30° Of
BRI VLR O il oD M iy O HERR o 7\~ B RO BERE
LB TH o

[ERZ] X—E T, BBURAOKITH
515~16 H4-Hil0R A BHAEE 3 R DM TH %o

(]

JeikesniE Ol CREZRAY V-5, HIE
LB RS\ TIREE OFMRE £ 1 Y7 v 2~
DELD, ZhEZEEREY $OT, KRBT 5. &
MEDEBNRD b b, BEHIERY YD, #EXR
(AR SR BT X D RE S AF LR O%K, FOE
# I EB) CHlro

B+§%F:GO%Etkéo
B oE o R

(118)

[ 2 fiE)
HBITRRFIBIELZA 2 LB SR icDTH B 25, H)
s TR BE ORBEOTRES, WEHR
DEMMZER RO ARG FO—RILREOWE S BE
ELEDT — 2 —mEbRinh2l, {60 CHEFIS3E
B#oF ~z~5WHL, ThUIOT — & ~ L {EH
Liginotce & & TIRHKE DA CREAIS3E (£ 3),
FRFISTAE (3R 4) RUHRBO 1M (GE5) OMIEE
wRTo

3BLEIT I 1 4ERE 298 @ OPE TC O L\ e
A173ELH D, BHIKIRECTER, Lol
BRI TRE T 3 1210, 3ppmA i Licida,
IR T » LEORRE TH D IET, gk, H
ABITHhE 3 ACECCOBEYHRE Ui, 14
FIOMTETC OB Lish Dk DiXBFWTH B0 ¥
1o, WM OWESL TS 1EMIC 1 EELEC O %tk
HER GRS Y, £AEL 12 EOMERTCO
W Llndnorc, FEMOEHFIEL 0.8 ppm, EM
FEHOR LB JWELT BARE (2 2ppm) TH Y,
HbEVAR3 A (1.8ppm) ThHize
FBRIS74EICIY, C OMHIZRITB0OZ N Lico &
BRI LLHINL, HWITC 3 BIzl16. TppmEMH Uiz
&7, BRAN334E &R, PEEMIRCTH b RO
RKTHhHTRHE, kR, BRBETIHCEHNCORE



£3 BWMARKHO—EHERFRE (ppm) (FEFIS3E)

W 0O000000000 ON0O0000000 OOO00O0 o
=
i
J | NOTADODORD OFEAWDNFDAN N~ O NN @
B S SN A S SN O 00003333 IS SIS S
JE | PNO0ONDNONO OVOMAOTON®M OMOMN | O
% CONOBWBANBOWBE A SN~ = | O
= =
Il | OO0O0O0MWMMMO MOVOOOOFROO OOOOO | Mo
a NGBS s~ FNS 0~
M| NOOOOONOO® VWOOOOLVONOO OMNMOOC | ©OVO
ol e S S o S = - < S
m|PONNO00000 0000000 ONO OOO0SQO | VMO
o | ==~ = o NS
=
| ©OO000OMNOVINO OO¥OODOO coooo | ONO
o ~c3dco S S| ~c
m | T N@o o o + o o000 | NvOo
© —— O — oS O 2&
M| PNVONNOOOO 0O0O0VO00ON~ O000Q | NMO
~ | O ~00o S So oo
m|O—~0~—~®MONOO NWEOVOMDL—~ONO HOOOO | OO0
o | FN—~ddOo -3 S —~Sc - ~33 S o =
m|P0O0VOONR®D®— CVOFNVOOOD OOOOO | =~O
[P “ NSO N NS —-o o~ — N O
| OOVNOOIMNND OONNRAOON O OCOOCO00 | MMO
« | 9 o~ BV g a8 NSO - G
M| POOAONANNOOO OO0 RNRNNOO OOV | W®O
o | SONG N~ SIS S S S
= =
M| ©O00000000OMm NOOO0O00O o ocoo | hNo
~ (S NS
m|OYTFONOOOOMN 0OO0000OOMNM OOOMN [ OO
N BN R SIS RTORN - [N RS e
== o
WE%%EHMH?I Wi XSG mm# =B | EDH

® K N
R E mEL ﬁ.ﬁE@m RER RKHMEKEH .KE%IZ

R -1

x4 BMRARKPO-EHERFRE (ppm) (ARFISTE)

£ % g~
B4 mEOIREHEK Eﬁﬁa&

ﬁA.ml
iié.@fm KT HR

H OO ONONOOO OO D00000 000000 o
= . N
S -3 S o coo
| YONODOANOA =N —ONMO AN 0F OON O o
EE R R e R A e R i e o
PE | DNTNOEONOR0 NEFOOFOWON ONN@NN | N
Lo SNSANBB N BFBFFBOCRSH NF S =3 | O

P = et
M| ONOOMONOOY NHIFVOOVFTONO VOOOOD | YO
VO~ SNBANSFN FFm<s ~5 S - Sl
M| NN OIFNINO NN —OCOONAN OO OW o0 O
e B S e e S N I e GHSS 3 = e
M| OOVNMNNOOWw OXVWONOOOOn OONOO—~ | ONO
o | ¥ NNN - ~33 S = S S R e
=
M| COTONNOTON 0RCVOOOMI VONOV® | OO
o | m=O AN ANA SO ~S3O0 IS~ O~ | A
m|eovno—o ~ WO | O
o | N =N o~ SS3dc | N~-S
m | #QROMFOVOHRO FOAF—=INO —ON OOW®O I~ | 00
N | PO SN NACOE SO A SaS S S SO0 0 S | SO
m | NNNNONNOON OV~ OO NOWIDH NOOAO0V® | NNO
o | BB F A SN LA —CF—S S SS3 SO | A
m | NNOOVOoOVON® MDWNMNNONOIN V—~NOOO | NMO
o | —~o B Ko Koo R S b G S L L S Y W o3 —
m|MNOONONVON OFTNO—O0ONO O¥OOMO | WMo
<« Y NO OFodN SN~~~ O—a NN — <
m|NTNOEOYENO NOOFDVO 000 ONNOON | NOO
;o | AN A2 SN 3 < o3 | oM

v N —
m|®ONODVAOONO00 NOVRAOOVOOM ONMONN | @O
N | WO FGNT GGG 16 Wl a = S e
m NNODAOIFOVOFTO N=IFNOFOOO®W OFOOOO | M—O
e S NN N sOS o [ S~

=== 2 =
EHKEHRSS=NS ﬁnaﬁﬁﬁ w&ﬁ L NEEE=SY | ELY

IR B

(119)



£S5 EMRASHRO—BCRTRE (ppm) (BIYIEI0R~4229 A)

wa (g |28 | 1A 2R | s8R | <8 | sH|6n| 1A en|on| RE| 8| RE
9 WF | 45| 1.6] 56| 691 6.4] 88| 1.2] 3.1| 2.0} 1.6|4.2|2.1] 88| 40| 1.2
o H 41| 20| 43| 96| 63| 7.4| 1.4] 4.2| 3.3 3.0l4.2]41] 9.6 45| 1.4
g | 2.2 1.1 81 6.1 4.4 7.6| 1.5 1.4( 1.7] 2.713.9|1.7| 81| 3.5]| 1.1
¥ & | 20| 3.3| 39| 45| 2.8| 48| 3.2 1.4| 46| 3.0|1.3]14.7; 48| 33| 1.3
W O | 3.5| 45| 3.9 42| 3.7 2,8) 40| 1.7} 3.9, 3.7|1.2,50| 50| 3.5| 1.2
# OB | 42| 54| 52| 39| 3.8| 35| 41| 26| 65| 3.2|21|7.9| 7.9| 4.4| 2.1
WOE 3.2 2.6 3.1112.3| 2.5| 53| 3.2 1.4 28] l.4|2.4|1.7]12.3| 3.5| 1.4
KBS/ 2.4 2021 3.7 3.4 2.3| 5.4 1.7 1.9 3.1 43 1.1 44| 54| 3.0| 1.1
P 1.7 1.5] 41| 83| 68| 4.2| 2.4, 1.3| 2.2| 2.5[3.2|1.6| 83| 3.3] 1.3
I AN 2.9 4.1 3.7 63| 3.6, 1.2 3.2 2.8,0.9|25| 41| 31| 0.9
pgoAa | 2.3 23] 501000 11.8] 81| 2.2 2.7| 2.2, 4.9187|43]|11.8] 54| 2.2
W B | 22| 1.7 3.9| 80| 43| 44| 1.5) 1.6| 2.8 4.8|50|1.9] 80| 3.5| 1.5
¥ X 1.1| 6.0 1.4]110.5] 6.1} 29| 60| 4.2, 09| 2.3/3.4/9.3]10.5| 45| 0.9
sz M 0.5| 4.2 2.2 47| 48| 25| 49, 2.3 1.2| 1.7|2.4]22| 49| 2.8, 0.5
= M| 0.4 3.4| 1.6| 4.8] 40| 1.0 400 L2 21 L4 1L1]L9] 48| 22| 0.4
B B | 45 6.0 8.1112.3)|11.8| 8.8 60[42165‘m9 8.719.3|12.3
S #5257 3.0 40| 6.8| 49! 50 3.0 2.1, 28! 2.9,3.0/|3.7 3.6
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BIOLOGICAL STUDIES ON THE WATER POLLUTION OF RIVERS

2. Some Accounts on the Sampling Methods and Seasonal Differences
of the Benthic Fauna

Koichi MATSUMOTO and Masao MATSUMOTO

The Surber sampler and the quadrate sampling methods for the collection of the
benthic animals of rivers were comparatively evaluated by using the attached data, as
reference, obtained from the materials collected from seventeen stations of the unpolluted
streams of the Kinu River and the Naka River systems in Tochigi Prefecture in No-
vember of 1965 and 1966 and in March of 1966 and 1967. The materials were collected
by the Surber sampler with a quadrate of 25cm square (25cm X 25cm=625cm*®) from
four points at each station. The corresponding materials were collected by the quadrate
of 50cm square (50cm x50cm=2, 500cm?) from a point at each station. Therefore, the
total sampling spaces of both methods were the same. These materials were collected
by both methods from different places at each station where the circumstances were kept
as similar as possible. The sampling stations were selected on shallow rapids with
stony bottoms. The differences in the qualitative and quantitative results of the two
samples taken from each of the seventeen examined stations of the Naka River by the
.quadrate method were also discussed. Further, the seasonal differences of the benthic
fauna were examined on the materials collected from six unpolluted stations of the
Kinu River and Tagawa River in November of 1965 and March of 1966 and from
eight unpolluted stations of the Naka River in November of 1966 and March of 1967.

The results obtained from the above noted studies are as follows :

1) The benthic fauna collected from the seventeen stations of the Naka River is co-
mprised in 30 families, 55 genera and 79 species of aquatic insects. Those are 8 families,
13 genera and 24 species of Ephemeroptera; 1 species of Odonata; 5 families, 15
genera ane 20 species of Plecoptera; 1 family, 2 genera and 2 species of Hemiptera ;
1 species of Megaloptera ; 7 families, 10 genera and 17 species of Trichoptera; 2
families, 2 genera and 2 species of Coleoptera ; 5 families, 11 genera and 12 species of
Diptera., Further, some species of Hydrachnella, Oligochaeta and Nematoda were

collected.

* RN KE R
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2) Each value of the TNS, TNI, Standing crop, DI and BI obtained by the Surber
sampler method was higher than each qycorresponding value obtained by the quadrate
method respectively by 65 to 71 percent of all the stations examined. Consequently,
the former method seems to be superior to the latter in getting more accurate consti-
tution and population of the benthic fauna. This is because the samples were collected
from four places of different ecological environments at each station by the Surber
sampler method and also, this was to secure a minimum loss of the collected samples.
3)  The largest differences between the two methods in the TNS, TNI, Standing crop,
DI and BI were 619, 6.446g, 4.1 and 29 respectively.

4) It was discovered that the biotic indexes differed more than 10 between both
methods by 41.2 percent of all the stations examined.

5) The largest differences of the TNS between both methods were 6, 5, 4 and 3 in
Ephemeroptera, Plecoptera, Trichoptera and Diptera respectively.

6) The largest sampling loss by the quadrate method was seen in the small Epheme-
roptera and Capniidae. The loss of the latter was as much as 72.6 percent of the
corresponding number and 78.3 percent of the corresponding weight of the catch by
the Surber sampler method. The loss of the quadrate method in the Ephemeroptera was
as much as 70.8 percent in the TNI and 49.1 percent in weight of the catch by the
Surber sampler. This indicates that much more of the small sized Ephemerella were
lost by the quadrate method than by the Surber sampler method.

7) As to the living forms of the benthic fauna, the loss of the creeping and burrowing
types were great in the quadrate method compared with that of the Surber sampler
method. The differences between the catches by the two methods were not clear in
the other types of living (sliding, net-spinning, attaching, case-bearing and swimming
types).

8) The maximum differences of the TINS, TNI, Standing crop, DI and BI between the
two quadrate samples at each station were 8, 1474, 0.855g, 2 and 3 respectively.

9) The number of species of the benthic animals collected from each station in Novem-
ber was greater than that in March with a mean value of three species. But, besides
the Diptera, there seemed to be no difference between the numbers of species collected

in November anc March in the other orders of aquatic insects.
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1. EPHEMEROPTERA ;

Ephemera japonica McLachlan, Paraleptophlebia

sp. PA, Paraleptophlebia sp., Ephemerella basalis

Imanishi, Ephemerella sp. nG, Ephemerella trispi-

na Ueno, Ephemerella sp. EB, Ephemevella sp.

EC, Ephemerella vufa Imanishi, Ephemerella sp.

ED, Ephemerella sp., Caenis sp., Baetis sp., Baelie-

Ila sp. Isonychia japonica Ulmer, Ameletus monta-

na Imanishi, Epeorus uenoi Matsumura, Epeorus

latifolium Ueno, Ecdyonurus yoshidae Takahashi,

Ecdyonurus sp., Rhithvogena japonica Ueno, Rhi-

throgena sp., Cinygma sp., Ecdyonuridae sp.,

Ll E13jE247E
2. ODONATA ;
Gomphidae sp.

PLECOPTERA ;

Neomura sp., Amphinemura sp., Protonemura sp.,

@

Neomuridae sp., Capniidae sp., Isogenus sp., Iso-
perla nipponica Okamoto, IsoperlaokamotonisKo-
hono, Isoperla sp., Perlodidae sp., Paragneling
tinctipennis McLahlan, Neoperls nipponensis
McLachlan, Neoperla sp., Oyamia gibba Klapalek,

(133)

Acroneuria jouklii Klapalek, Kamimuria quadrata:
Klapalek, Kamimuria tibialis f. ueno Kohono,.
Kawmimuria sp., Perlidae sp., Chloroperlidae sp.
L R158207&

4. HEMIPTERA ;

Aphaelochirus vittatus, Aphaelochiridae sp.

HE2E27E
MEGALOPTERA ;

Protohermes grandis Thunberg.

6. TRICHOPTERA ;
Rhyacophila yamanakaensis Iwata, Rhyacophila sp.
RA, Rhyacophila nigrocephala, Rhyacophila sp.
RG, Rhyacophila transquilla Tsuda, Rhyacophila
brebicephala Iwata, Rhyacophila sp., Mystrophora

@

nops Tsuda, Sienopsyche griseipennis McLachlan,
Psychomyia sp., Hydvopsyche brevilineata Iwata,
Hydropsyche ulmeri Tsuda, Limunocentvopus inso-
litus Ulmer, Goera japonica Banks, Dinarthrodes
japonica Tsuda, Gumaga okinawaensis Tsuda,
Trichoptera sp. \
A 10178
7. COLEOPTERA ;
Matacopsephenus j.aponicus Matsumura, Elmidae
sp.
8. DIPTERA ;
Deuterophlebia nipponica Kitakami, Awmika sp.,
Blepharoceridae sp., Holorusia sp., Antocha sp.,
Eriocera sp., Tipulidae sp., Simuliidae sp., Chiro-
nomidae sp., Nymphomyia alba, Atherix (A.) ibis
japonica Nagatomi, Atherix (S.) satsumana Ma-
tsumura.
PAEI 81278
o b OEARE, F OIE 0 Hydrachnella sp.,
Oligochaeta sp., Nematoda sp. 7z £\ & Hiic,
IR OOERE, EEH, BERELENDEMADT
NS, TNI, R, DIKIUBIAREREEL
T, HEREORC IR0k ThiRl
WRL, TSE] & ITQE] o&RBREROBH DI
e FE— 2 1TR Lo
T7bhbbTNS, TNI, BffE, BIKIUDI
DCTHEMRETAEDES~TL%H Skl ABEx
A~ L7
PEIUE TS 2 TQEEL el bRTERATY
OHRERDSH N EEBRT 0
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Table 1

Comparison of the Surber sampler and the quadrate methods indicated by the TNS,
TNI, 8C, DI and BI calculated from the catches at each station of the Naka River.

Sta-

| S TNS TNI (WEIGHT g) DI BI - A B C

§ tion

| No.|s|als-q s Q s—Q | s |Q|s-q s | Q 3-qs|qfs-qls|ajs-qs|as-Q
1] 16 250 —9 39203.281) 586(0.99D)| —194(—2.290); 6.2/ 9.1} —2.9] 28 44 —16/ 12/ 19 —7 3 5 —2 1} 4 —I
20 16 17 —1 23100.92)] 286€0.981)f —55(—0.01D 6.8 7.0} —3.00 28 0 —11212 o 35 —2 11 0
3 25 22 +3 649084610 879C2.015) —B0(—6.46) 8.9 7.4 415 42 9 431917 42 4 4 o 2 1 +1
4| 26| 21 +5| 463(4.226)) 190C1.436) +273C+2.790) 9.8 9.3 4051 48] 38 -+8{ 20017 +3 5 3 +2 1 24 —I
50 210 220 45 319550 7(2.49D)] 4+1000—0.536)| 10.50 8.9 +1.6 48] 38 41020 16 +5 5 4 +1 1] 24 —1
6| 33| 17| +16 845C6.710) 226C0.91D| +619CH5.793)) 1130 7.2 +4.1 59| 30 +29| 26| 13 +13] 5 3| +2 2 1] +I

Loor ) ) sG] ¢5C0.876)] +340(+2.986)] 101 7.2 +2.90 51| 30| +21[ 313 +10] 4 4 o 1 10

18| @ 2 e 1908065 367C5a)| +422(+5.640) 9.3 8.2 +L1f 47 3B 49\ w17 +3 5 4 +1 2 1 +1
91 250 9 16 384.146)]  17CL3BD| 367179 9.7 7.3 2.4 46 17+ 2| 8 413 3 1] 42 1] 0 +1
0] 19 19 0 416(5.316) 34784720 +69(—3.156) 7.3 7.5 —0.3] 35 34 U615+l 23— L0
1] 18] 13 5 627(3.426)) 481C1.143)1 -+ 146(-+2.283)| 6.4 4.8 +1.6] 32 22 410014 9f 45 343 0 1L 0

|12 12 +12) 6326000 IBCLUD| +535(H1L47)) 8.5 5.7 2.8 4l 204217 9 +8 5 2 432 1 +1

113 9 24 450 711(10.458) 248(4.060)| --463(--6.398)| 10.2 10.0] +-0.2) 53| 45| 48|22 +3 4 2 42 11 0

|| o o —2 3004l 4086530 —18C—2.160)| 104 11| —0.7) 48 52 —4 s —2 44 022 o

o) o o o 43080 698040 —B6CH4.20 91| 8.5 +0.6 44 44 ol o 32 112 1
161 20 220 —1 52(5.98) 67909.669) —158(+-3.671D) 7.7) 7.8 —~0.1] 38 4 =347/ 19 —2 2 2 0 2 1 +I
7| 21 22 —1] 486C6.692) 39209.402)| +94(—2.710) 7.8| 8.5 —0.7 38 400 —2 1718 —1 3 3 0 i 1 0

Total| 406 336 8969(83.537) 6445(62.081) 150.0] 135.6 74 602

Mean|23.8]19.7 527.1(4.9139)379. 11{3.6518) 8.82 7.98 42.8] 35.4

TNS : Total number of species.
‘TN I : Total number of individual.
'S : Suber net method.

Q : Quadrate method.

Table 2 Comparison of the Surber sampler

and the quadrate methods indicated
by the differences between their
values of each of the TNS, TNI, SC,
DI and BL

\\\\\\\\ s=Q $<Q

No. of Station

TNS 12(70.5%) 5(29.4%)
TNI 11(64.7%) 6(35.3%)
WEIGHT 11(64.7%) 6(35.3%)
B I 12(70.5%) 5(29.4%)
D I 11(64.7%) 6(35.3%)

b, SHETEERTR AL, LHEOARNER
BrDOBRRNELNS ZEREERETHLDOTH B,

ZhIE, BFEHL TQEE] A 50cm X 50em DEHE T
1~ 2 EHaRET 520 LT TSE] ik 25ecmx
25cm DOEET 4 WX HE TS JLRETS &%

S C : Standing crop.
D I : Diversity index.
B I : Biotic index.

A : Number of intolerant species.
B : Number

of tolerant species.
C : Number of miscellaneous species.

Table 3 Distribution of the differences bet-
ween the values of the BI obtained
by the Surber sampler and the
quadrate methods.

methods (S —Q)

Diff. of BI by Sampling

Frequency (%)

0— 5
6— 9
10 — 19
20 <

7(41.2%)
3(17.6%)
3(17.6%)
4(23.6%)

zbhb,
sl & MQEl T X 28R REROEEDORKA
fBILTNS16, TNTI 619, BIfFE6.446, D 14.1,
B I29CaH Dt
(Sl & TQEE] OMEHEDOHBECLHBID
EREEIITR LI,

Tithb, TOERDBIX0~5, 6~9,
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19, 2Lk B &b T, FOEREESRE LD E, JH
Zo7(41.2%), 2(17.6%), 3(17.6%), 4(23.6
%) TR L,

ZDRERN D, FEIFEOMNC X>TB I {EAN0
U RET+ % 5 D2M040% b BB & LIXTER TN & K
THbDo '

L2 L, 4EOREMEO X 5, Wb EED
WEE T B 1205 A R iE B iR AORIC B\ T,
FROISBBEFECILBIEOELWEHLE
B, HREYEOERCEE I, Lich-T, B
1 20BL B AR Bl e AKIRIC s\ TiE, F ook
PN DT, EBIRLSH UL KELERSTS 2 &It
WREREEZ NS, |

PlED ks, BEHKC XoTB I EOEENE
LWBE2RH 50T, BI(EXLTHENEEHE
HAEND Do

B X 5 TS 1k TQEEL < BRCEKESE)
WMok A<, TNS, TNI, HER DI,
B I oWTFhd N— @ EER RT, R eLKRE
BRHECEE LB LI TR R4,

BIfEcEERGROS S TNSEID BT, chr
EABYORICHT T ISE] & MTQEl K isE
B oE Tt o7

TOFER, £HO [SE] £ TQEIICX5TNS
DEEOFHKEIZ Ephemeroptera 6,
Trichoptera 4, Diptera 3 TH D70

WIZ EERDOZRIZDNT, FOR (hDWILE) ©
EAB D v ANKE AR D IDIREHEOM
BCEDTNI, HHEEDOHEYOWCIRE= ADES
RER (HD\WITE) bl THRE LT,

Ephemeroptera 2D\ Cii3 51, Plecoptera iZ

Plecoptera 5,

Table 4 Differences of the TNS of the aquatic

sampler and the quadrate methods,

S OWTIREGITFNRFNR L, |

IR HDORERITRD X HICEHSh S,
Ephemerella ;

S LT TQE] DOEMAE = An370.8%,
BlfFEr AN 1L KE W
ZITHASRD I LESE R A DEACI LT
BHEGEr ADLENDPIRCATH Do WP D, i
VXN D Ephemerella DAL v AN QRIS T S\
ZEEBERT D,
(2) Baetidae ;
QEEOEES » 231.8%, BfEEr 242.6%,
Siphlonuridae ;
QIEDEGE = 2227, BlffEr A -4 1%% R 1L
o S

T, Shik TQE] LT [SHl AV
@ Siphlonuridae NEHFFREIN D Z L2 FKRT 30

&)

(3)

(4) Ecdyonuridae ;
QEOFEGE R 210.5%, B{FEE= 210.8%,
(5) Capnidae ;

QEOEHI e 272.6%, BlrEe A78.3% L &b
DTREERE R ARER LT,

(6) Perlodidae ;

QDG r A44. 1B 7 Ew 240.7%,

(7) Perlidae ;
QEOEMGHr 2 1.4%, BHERE=A —6.9%T
SEIVND Perlidae # 4HIFETEZ D EERL

720 . )

LI E, Ephemeroptera, Plecoptera D& F (H5
WILB) 1onwT, BEHECIATNI, BFED
Higafrinotct, —, Z0/ (BHWikED Ob o
LA B B ie 22 FITFRD D e s,

insects between the catches by the Surber

\ Differences of the TNS between the Sampling methods (S —Q)

N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
EPHEMEROPTERA +6 0 4+1 4+4 0 ~—1 41 —1 0-5 0 041! +1 43 +3 +2
ODONATA 0O 0 0 0 0 +1 0 +1 o 0 o O o 0O o0 o0 o
PLECOPTERA +5 +2 44 4+3 0 0 -1 —2 0 —4 0 +1 0 +3 +1 42 +2
HEMIPTERA O 0 0 0 0 -2 41 o o0 O O o o 0o 0o o0 o
MEGALOPTERA O o0 o0 0 0 0 0 0-—1 0 0 o 0 0 041 41
TRICHOPTERA +1 =2 +1 0 +2 —1 0 -1 0O +1 —1 +3 +1 +1 +4 +3 —1
COLEOPTERA +1 0-1+42 O0O+1 -1 O+1 —-1+41 -1 0 041 —1 —1
DIPTERA +3 0 043 43 0 +1 +1 0 —1 0 042 ~-1 +4+1 +1 +2
Others o 0 0O O 0 0-1-1 0 —-2—-2—-1—-1—-2+43 +1 -1
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Table 5 Comparison of the Surber sampler and the qudrate methods shown by the catches of
the seven families of Ephemeroptera.

T TIN WEIGHT (g)

FamilieN S Q Difference S Q Difference

Ephemeroptera (8s—Q) (s—Q)
Ephemera 1 0 (100%) 0.122 0. 000 (100%)
Paraleptophlebia 20 15 (25%) 0.011 0. 003 (72.7%)
Ephemerella 1510 440 70.8% 11.730 5. 967 49.1%
Caenis 1 2 (—50%) 0.001 0.001 (0.00)
Baetidae 703 479 31.8% 2.013 1. 154 42.6%
Siphlonuridae 768 599 22.0% 4. 285 7.668 —44.1%
Ecdyonuridae © 1055 944 10.5% 4., 868 4.338 10.8%

Table 6 Comparison of the Surber sampler and the quadrate methods shown by the catches

of the five families of Plecoptera.

\\\\ TNI WEIGHT (g)

blecoprers. | S Q| TTET s Q| s
Nemouridae 9 7 (22.2%) 0.027 0.028 (—3.6%)
Capnidae 117 32 72.6% 0. 240 0. 052 78.3%
Perlodidae 204 114 44.1% 1.913 1.133 40.7%
Perlidae 69 68 1.4% 4,558 4.899 —6.9%
Chloroperlidae 15 5 (66.6%) 0. 035 0. 006 82.8%

(2) BEELAEFENEETY

ME T, BREFEOHEEC L AERATHYDOTNS,
TNI, HfFE, DIRXIUBIOEWEEH, #,
BOBLAL DERE A, RETCIIEARYO4
EI ORI B\ TEREE DR E S 1,

F 2 THEORA TREINIELET YA TED 6
DODEFEIZ S LI,

18 (H HaEkED)

Baetidae, Siphlonuridae (Isonychia, Ameletous)
27 GETED

Leptophlebidae (Paraleptophlebia), Ecdyonuridae
(Epeorus, Ecdyonurus, Rhithrogena, Cinygma)

3T CREED

Ephemerella,
Elmidae, Mataeopsephenus, Aphaelochiridae, Rhia-
chophila, Acarina.

47 CHER)

Ephemera, Gomphidae, Tipulidae, Atherix, Oli-

Caenis, Plecoptera, Protohermes,

gochaeta, Nematoda.
58 (EEM R L OEH R
Blephoroceridae (Amika), Deuterophlebiidae,

Simulidae, Chironomidae, Nymphomyia, Steno-

psyche, Hydropsyche, Psychomyia, Limmnocentropus.
6 7 (RT#EMESL)

Mpystvophova, Goera, Dinavthrodes, Gummaga.

FHEFEMCHITH TNS, TNI, BEED TS
Bl & TQE] DEBEYCICQEOHRE e ARELET
i Lo

IR L AE, QETIRIE (RER) L4 G
B DERABYDOr ARFTEERE S, ZIULE
ERCHEED 2 VXA LT 2 BATYEIE ERT
X TTFORPIIDSD TSEI LT MBh &
&) ZEOTIREKFABERY B L, EE
Bipa B L CHED D TQIE] OF2s TR ApK
ELLIRDRT
(3) BESTEGEFH, BEAKE DI, BIL

DEIR

(B—1) LG OBME & FRETTE

FA—RE A s TREERS RN —E L e B
BiiaEphRE LCQE (50cm x 50cm=2500cm?2) T
WELR TN

BETEIMEREFA—TH 5,

G—2) #& R

BB O S TNRIN RS, KE kLD
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Table 7 Comparison of the Surber sampler and the guadrate methods shown by the six living
types of the aquatic insects.

Living TNS TNI WEIGHT

P T Te [ | s [ e [WERS| s [ o[RS
1 38 39 —2.5% 1571 1076 31.5% 6.298 8. 461 —25.5%
2 52 47 9.6% 1075 959 10.7% 4.878 4,282 12.2%
3 182 143 21.4% 2131 727 65.8% | 22.026 | 13.310 39.5%
4 40 30 25.0% 555 257 53.6% 1. 141 0. 221 80.7%
5 74 63 14.8% 3507 3329 5.0% | 48.582 | 35.195 27.5%
6 12 18| —33.3% 63 97| —85.0% | 0.356| 0.779| —543%

Type 1. Swimming type

2. Sliding type
3. Creeping type
4. Burrowing type
5. Attaching type
6. Case-bearing type
Table 8 Differences between the two total catches of the quadrate method at each of the eight
stations shown by the TNS, TNI, SC, DI and BL
No. of
Station TNS TNI WEIGHT DI BI
! CACO N IR CD) 0501 (©-180) | g5 (0.9 (D
2 17 0 | s @0 RGN A G AQY
3 20 (5) | i7E @) 737 @85 | FgD 32 v
1 . . : 6
4 EXCON QL Lag @100 | 5E @D 3 ()
1 239 . . 37
5 200 | 550 753 0089 | 551 3 (D
. . 27
6 15 (8) | 33 (89 Lieo @16 | 7500 52 (9
. . 23
7 38 pas (234 0- 12 (0.327) 52 @0 26 (13
21, ) ' ) ' 7
0 2 (0) | Gy (109) 3% e | gh 0 3 (D
Range (0~8) (17~474) (0. 085~0. 855) (0. 2~2) (1~13)

Bt Lo TRy, BMEEOTNS, TNI,
B SIRECEE TR V.

T T, MARCBIRAESTT RN —E L Al S h

HE PR F—HA T 2 BITEE L TREL TR, £

DEREWR L
F OFERITFE B VIR L, BEBMTOMEC X 5%
REEROEHOREEIL TNS 8, TNI474, B
£0.855, DI 2B 1138 L\ TFh b FDOBENEL
Vo LI TQETHIT2E61L, < Eb 2

i EOEHH bRB L RET HNERD S 5,

(4—1) AT L O
SAI o BUIKSR 6 Hiids OB 8 s 140t

720
Bl o FIKSR ; 19654811, 196648 3 A
AN 5 19664£11 7, 1967483 F
(4—1) BB ORESE
P Xy b ERICHE 1T 250m X 25¢m % 4= 2500
em? 7 BB b EAEEY A RHIFE Lo
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(4—3) & B2

£ZFEMEDOILA L 3 ATk ATNS, TNI,
B IDBRIZEITR LI, Zh X b&#E», 118
TNS279, TN16623, 3 ATNS231, TN I5429,
THY, WEIEETL BT, 2L DELETY
DEEINI, HFMEADOTNS K LIOB LizowTll
BE3ADTHRDANS\ I, TOEREIESEY

Table 9 Comparison of the catches by the
quadrate method in November and
Maxrch shown by the TNS, TNI and

BI.
River ‘I;\IO'.Of TNS(TNI) B1I
wtation Nov. Mar. Nov. | Mar.
1 16 (392)] 19 (416)| 28 35
2 16 (231)] 18 (625)| 28 23
o 3 25 (649) 24 (663)] 42 41
> 4 26 (463)| 29 (711)| 46 53
%L 5 27 (377)| 21 (390)| 48 48
6 33 (845) 20 (433)| 59 44
7 27 (585)| 17 (521)] 51 38
8 28 (789)] 17 (486)| 47 38
9 17 (394)| 15 (684) 26 10
10 23 (528)| 17 (152)| 36 29
~ 1 8 (137)] 3 (50 13 4
g? 12 10 (153)] 3 ( 12)| 17
= 13 16 (725)] 17 (214)| 26 32
14 7 (355)| 11 (104)| 20 19
Total 279(6623)| 231(5429)

W LTHBE, TNSTIE, LWAMNIALIS G
D9 (64.2%), 3AMNIA L DS L D5 (35.8%),
BITCIIUANIALINZ LD 9 (64.2%), 0
Mobo4 (28.5%), 1AL 3AMRALEDL (7.3
%) ThHol,

kA B SE LT, 11AE 3 BADwEFho ic
RS EEELTC, TOEREIBEIRLEL
R Lice

$7td>h, Diptera DO EAEY € X £ B (11
B) &M (3F) 0BV LA TNS OERITTED
btz hote,

(5) &

Yoy bR ((SEEIEMEED) 277 FF— b
B TQEIEME) K 5TNS, TNI, B,
BI, DIl ozERYy, BEEDYOEH, B Bk
I OEFERD LR R D iebh b, HESS X
OWFZE(11A & 3 RO 21 & % Wii% 15727,

FDREBIXRD L HICEH I B,

(1) FENOFE LI ED DIFES W ERETWIL,

Ephemeroptera 3 8 Bl13jE241&
Odonata ; 181 )E1HE
Plecoptera ; 5 f}15/8 205
Hemiptera 5 1R2E 2%
Megaloptera ; 1R 1E1HE
Trichoptera ; 7RN0E17E
Coleoptera ; 282827
Diptera 5 5BH1EL2RE

Z DIF N Hydrachunella sp., Oligochaeta ¥ L OF
Nematoda 75 & CTH2Tco

Table 10 Comparison of the catches by the quadrate method in Nevember and March by the
TNS of the eight orders of the aquatic insects.

No. of Station
Order . :
Nov.>Mar. Nov.< Mar. Nov.=Mar.

EPHEMEROPTERA 7 (50.0%) 4 (28.5%) 3 (21.5%)
ODONATA 1 (7.1%) 1 (7.1%) 12 (85.8%)
PLECOPTERA 4 (28.5%) 7 (50.0%) 3 (21.5%)
HEMIPTERA 0 (0.0%) 0 (0.0%) 6 ( 100%)
MEGALOPTERA 2 (14.2%) 1 (7.4%) 11 (78.4%)
TPICHOPTERA 7 (50.0%) 4 (28.5%) 3 (21.5%)
COLEOPTERA 3 (2.1%) 3 (2.1% 8 (57.2%)
DIPTERA 12 (85.7%) 2 (14.3%) 0o (0.0%)
Other 4 (28.5%) 2 (14.3%) 8 (57.2%)

Total 40 (33.8%) 24 (20.5%) 54 (45.7%)
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(20 TNS, TNI, B#E, DI, BIowihid
LETEDB~TIL N QIR LTS ENE WERZR L
720

(3) SETHRETZHN, QELLLXT, koo
T RERBEE D OB B D 5,

(49 TNS, TNI, BffE, DI, BIKEITHS
Be QEIEOKEROBRKMEILIECIE, 619, 6446, 4.1,
29TH ot

(6) S¥EQIEOMEIC X Y B INIOL ELEE TS
DAL 2% & BT,

(6) Ephemeroptera, Plecoptera, Trichoptera, Di-
ptera 7o KT 5 STEEQEDTNS OEROELA
fElx, <6, 5, 4, 3 THOlo
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THE HYROGEOLOGICAL AND CHEMICAL RESEARCH
FOR SHALLOW GROUND WATER OF KITATAMA DISTRICT
IN THE METROPOLIS OF TOKYO

Yasuo KIMURA, Shuichi MIMURA, Masayoshi FUJISAWA.
Yasuko HIGUCHI and Yuji WATANABE

The geology of the said districts consists mainy of the Kanto loam, the Musashino
and the Tachikawa gravels, Tokyo formation and the Tertiary deposite from upper to
lower. Among them, the Musashino and the Tachikawa gravels are mainly water-bearing
strata. On the other hand, Geomorphology of the said districts consists the Musashino,
Tachikawa, Haijima and Aoyagi plains. As resembled the Geomorphological feature of
the said districts, the free water table dips towards the eastern part of the districts.

In the last chemical analysis, it became evident that 49 percent of well water

surveyed were unfit for drinking.

L EATS 4, ERRE»S, FRIFETCHICD, BRI
HAAAS BERROYA L BIOCHES RIS OFF~ORBICoWT, WSS ), TR
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b, WEE, ITABERE LT 5, A At D HEFUAH 500 1 By O, BN,
1 @\ oE ®E FHAE R T2
2. by, MBI
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68 ME T0 A%
70 Wk

B & A ENBEBEERL TN 2,

BT Z AKX, WIS S &, RERE
W, oI, ohEEE, EEORCEL 8o T3 &
BIDLDH, FOEOGCHBHE T,

WEB/HEEIT 0 ~99uv/cm, 100~199zv/cm, 200

~299uv/cm, 300~399uv/cm, 400~pv/cm D5 7
— 7S, M—5 oM MRS T v v b LT
FORn G, Hic b BERiiERR Db &F
e, TEED DB CEWER R LT\ Do HE
CHEME Ty RLE LT B, EEFI,
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77 200 ~ 299
E= e~199

3 -~

X ey, oI e BEEREREY R LT
Who ARHURIY, EEFEMECHD R TR
PR, FCMTROBERRKIETLH 5%
TARDHEZR, I BRTHEATHD X HEEL bR
Bo FOMB, FRILEBEHER, BN ORH LE
fExRLTW5, Wi, REFARMOFTH, #T
KEDECHTT, LrbHEMEERCSHD, HHRL
BUHITHELbELELDRD,

402 H{LERBRSR

SEBIEE RO, WEA Y, BEE BTAnVE
DOFGE, TOBEPHE (7 ve=7HEH 1
RIS EOBME) DRI L AHBHECOWT, &
TR ST 5 &, £1OWL TH A,

W, EEAF Y, BEEOATHIOEESR (B
FHERCRTHESR) bRTE,E2, 6, ER3,
K70 ThHbHo

4021 HEFEAFV

=1, B2rbEESF VEOWTHRB L, SHbi
1%, 13 A X15~35ppm ORI S D, RROMKE
TlE, TEERNTERT OS5, 67ppm, EHEEXZET O
88. 65ppm TH D7z,

THETPC 2% &, fRLEHT, BRETE, I, EaL,
T, ANedl, JEERTRE, #3416, 0~20. Oppm
DT Do L DO, BTEFH20ppmbEl EOE%
RLUTW B, BCHOIEIORAT, HET R
97, =T, PR, JBTLHTIRSE525. 0~30. Oppm

ERWBIEEZRL T %,

S, FILET, HRPEET, CRRETESES30ppmbl R OfE

B MFA & VIEEL, ATEY L B

BT, FEHE LTOAREEORE W SHXIL,
WTRRNBERINT, DT, BAEELRLTS
I dhErbhd,

—7, HME»LEE TS E(X6»5), /IiHE,
BFHIE, RRFEOC, ER4I A VIR oTE
D, 20ppmZ IR LT, 20ppmBLT23, IJIE, B
M, Z0ppmBA EAAEGRIFHE &V 5, MK DRk b
Fz b, WE, WHE DO TRORER & DY
L HEEHE S

422 R BE B

1, E3,D, YR, 124 A E250~100ppm
OBBAZH D, RIEMXFEIUTTO38. Oppm, BE
EIX T O 174. Oppm THDtce HMTHIC AR S &,
TEIENT, ARKNT, MAETS, NETE, KRN 364~66
ppm, T, ESFEN, DE&IHEH, REEHATL0
~73ppm, TR, ESIW, N, =8, fAaT
81.0~89. OppmDHFNIEH 1, FOMOTEN1E90.0
ppmbBl EFI/RL TV 5,

HWHE DAL EE T 25), REEFE OB TR
60ppm i ai% <, ), HWEL70, 80ppmiL< D
AR L THRRCHEIND,

4023 A4V

WIS, SR, B, BEAER
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%=1

ETHER, WRAF Y, BEE R7LH VECEHEE), RIbEHkeEs

B2

BFEIA v

(7S

W7 VEE

(ppm) Cppm) Cpmy | sk ar | EEPEE ) ERon
g CriE G CEB(E) ° °

O E 22. 81 63. 16 33.5 30 16 (53) 14 ( 47)
B OR B oW 25.54 72.40 36.8 17 15 (88) 2 (12)
B & W 27.00 67.83 47.2 12 6 (50) 6 ( 50)
PN 31.78 81.26 51.4 19 8 (42) 11 ( 58)
VSR i 21.81 64.36 33.8 42 24 (57) 18 ( 43)
A W 23.51 66. 54 26. 8 44 15 (34) 29 ( 66)
ANOEH 16. 47 64.02 33.5 40 12 (30) 28 ( 70)
N & H 20.87 71.75 34.0 16 13 (81) 3 (19)
& F1 HT 26.13 64.02 27.3 40 12 (30) 28 ( 70)
oW H 32.62 94, 33 34.3 12 5 (41) 7 ( 59)
= E W% 29.36 89. 23 33.3 30 12 (40) 18 ( 60)
moB T 18.97 91.55 44.5 18 14 (77) 4 ( 23)
LA | ) 16.33 72.82 49.5 33 20 (61) 13 ( 39)
2 VA 18.85 81.00 79.0 12 11 (91 1C 9
EH o4 F o 19.33 73.00 34,1 28 20 (71) 8 ( 29)
b == T 20. 06 84.61 52.2 35 28 (80) 7 ( 20)
W OHmOTH 25.74 95. 20 39.0 30 11 (36) 19 ( 64)
B AT 29.23 106. 44 55.5 9 4 (44) 5 ( 56)
WoofOMT 54. 30 115.00 58.0 4 0(0) 4 (100)
B 1 30.23 112.73 36.4 15 2 (13) 13 ( 87)
w4 17. 40 84. 70 46. 4 10 3 (30) 7 ( 70)

®2 BWETAH, ERAFVEEME GERBRCHT 2ESER)

Ml |0 ~10ppm 10~20ppm'20~30ppm[30~40ppm 40~50ppml50~60ppm’ 60ppm~
oW 30 0 12(40.0) | 13(43.3) 3(10. 1) 1( 3.3) 1( 3.3) 0
v s 17 0 6(35.3) 8(47.0) 1( 5.9) 1( 5.9) 1( 5.9) 0
Mmoo 12 0 5(41.7) 4(33.3) 2(25.0) 0 0 0
" A T 19 0 5(26.3) 3(15. 8) 8(42.1) 2(10.5) 0 1(5.3)
A ok ET 25 0 11(44.0) | 13(52.0) 1( 4.0) 0 0 0
oA O 30 2( 6.7) | 13(43.3) 6(20.0) 6(20.0) 20 6.7) 1( 3.3) 0
ANOOEOTR 30 1 3.3) | 19(63.4) | 10(33.3) 0 0 0 0
N & H O 16 2(12.5) 6(37.5) 6(37.5) 2(12.5) 0 0 0
KX Fo H 20 0 4(20.0) | 12(60.0) 3(15.0) 0 1( 5.0) 0
oW HT 12 0 4(33.4) 4(33. 4) 1( 8.3) 1( 8.3) 1( 8.3) 1(8.3)
= BE W 30 1( 3.3) 5(16.8) | 11(36.7) 9(30.0) 2( 6.6) 0 2(6.6)
B B T 18 0 12(66.7) 4(22. 1) 1( 5.6) 1( 5.6) 0 0
Ry 1| R o} 30 2( 6.7) | 23(76.6) 5(16.7) 0 0 0 0
AV 12 1( 8.3) 8(66.7) 3(25.0) 0 o 0 o
EH 4 % W0 28 0 17(60.7) | 10(35.7) 1( 3.6) 0 0 0
S I 35 0 | 23(65.7) | 8(22.9) 4(11.4) 0 0 Q
| T 30 0 9(30.0) | 17(56.8) 2( 6.6) 1( 3.3) 0 1(3.3)
wWoOL Er 0 0 6(66.7) | 2(22.2) 1(11. 1) 0 0
oM AT 0 0 0 -0 | 2(50.0) 2(50.0) 0
o w15 0 3(20.0) 4(26.7) 6(40.0) 2(13.3) 0 0
w4 HT 10 1(10.0) 5(50.0) 4(40.0) 0 0 0 0
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£3 BHETHR BEREEER

B GFRHBRBIC T 5 EHER)

M B 3o~50ppm{50~7oppm[m~90ppm PO~TI0 uowlgg Jlo~Ts0 Trs0~70 7o~
W O¥E M7 | 30| 4¢13.3) | 18(60.0) | 5(16.7) | 2( 6.7) | 1( 3.3) 0 0 0
OB O 17| 3(17.6) | 6(35.3) | 5(29.5) | " 3(17.6) 0 0 0 0
B o4& 12| 2016.7) | 4(33.3) | 5(41.7) | 1( 8.3) 0 0 0 0
s |19 0 3(15.8) | 9(47.4) | 7(36.8) 0 0 0 0
S B O HWT | 25 0 |18(72.0) | 6(24.0) | 1( 4.0) 0 0 0 0
ORI T | 30| 5(16.7) | 14(46.6) | 6(20.0) | 20 6.7) | 2( 6.7) o | 1(3.3) 0
AN SE T80 | 1( 3.3) | 19(63.4) | 10(33.3) 0 0 0 0 0
AN & dE AT 16 106.3) ] 5(31.2) | 9(56.2) | 1( 6.3) 0 0 0 0
K F HT |20 0 5(25.0) | 8(40.0) | 6(30.0) | 1( 5.0) 0 0 0
O HT |12 0 2(16.7) | 4(33.3) | 2016.7) | 3(25.0) | 1( 8.3) 0 0
= & 75|30 0 6(20.0) | 12(40.0) | 10(33.3) 0 0 0 2( 6.7)
B B |18 0 1( 5.6) | 12(66.7) | 5(27.7) 0 0 0 0
5. A1 80| 1(3.3) | 12(40.0) | 14(46.7) | 2( 6.7) | 1( 3.3) 0 0 0
B ¥ |12 0 1( 8.3) | 8(66.7) | 3(25.0) 0 0 o 0
B 4 2 28] 1(38.6) | 10(35.7) | 9(32.1) | 5(17.9) | 3(10.7) 0 0 0
B T |85 0 | 4(11.4) | 20(57.0) | 9¢25.8) | 1( 2.9) 0 0o | 1(2.9
O T | 30| 206.6) 1 4(13.4) | 7(23.4) | 12(40.0) 0 3(10.0) | 2( 6.6) 0
oL Er | 9 0 0 11.1) | 6(66.7) | 2(22.2) 0 0 0
BOBE OHT | 4 0 1(25.0) 0 1(25.0) 0 1(25.0) | 1(25.0) 0
¥ ok mr s 0 1(6.7) | 2(13.3) | 7(46.7) | 2(13.3) 0 1( 6.7) | 2(13.3)
wm A& Hr| 10 0 4(40.0) | 3(30.0) | 1(10.0) | 1(10.0) 0 1(10.0) 0
K6 EmHokERfLY H{7 3 & # B
/ %' 5 AR (ppr) i
oy
(23810 f = b 2 i ¥ . mEE
Jim) ;(2/81) -‘(3/‘!78) RBE % q/;%;g;(g,ﬁ) Kﬂlgb 73;:) %f;;?)ﬁzﬁ;‘b
en B ) Pt L
2N E‘«Bswm ” 333"'"-"--%% il :”’f’i Moo ”Mﬁi—r;
> S Faw = ‘*TT) d a2
. X Fon
\ . . B It
‘\E’;\&EQE B a%4§g%
23,23 i

0.1ppm U TORETH D, (HL, HENT, E&EfE
13.50 ppm & 7R LICHIR 2B % 2%, S OFFIR, o
B DHEFE S B &, YT X 2> TN L Tuw
HH0LELZDLND,

HOSHNC L, TEWENT TR, K304 0. 3ppm Bl R
O BAT, xES. T0ppm%E iR LT 50, ST
13184, 0.3ppm LA ERS AT, &m 3%wmf
WHIR DT LT NS L HIEE L Bh b, 4H

PAEE B I ie oo T, RO —# K ©
i, =y A vEFUBTRIBREINDGERH 5D
T, EETHLERD S,

de2ed FFROBHREG
SEOFEEOR, LiF, FEET, B4EITo—iHt
KT, RERE» B UiV ) VO TRNDOSE
BCL BTV ) VIBRHR BB D% MHR OFRIF
Bk (10K &, BRI TORWEEKE DRER
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DT 5 EEALDOBY TH D,

x4
=
Eill S

L
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EH OFHFAK(8EK)

%5 G I 7 AK104)

E= vy
o rn)
PN L=

& (ppm)

(ppm)

& %
/r -~

(ppm) (ppm)

18.97| 91.55 .41

18.12/141. 40 17.02

HORND, 7YY vHROR, B~va B
U7 AHEENDIOEREVBEY R LT 5D,
WRTH B2, FIFC, BEE, &1+ vombif
MLTWB,

—B, HYE ST D E, FEWASMRL CRET
LRBAT ALY, LBEPOEESTEE T 5, Mt
Kix, BIRe —~ s@hogsnEmHIhs A b
b, B, EERERCEBTHE8H5 Lk, HF
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INHIBITORS ON BIOCHEMICAL OXYGEN DEMANED TEST (][)

Yasuo KIMURA, Kenkichi YAMAZAKI
and Hideo SASANO

The effects of metals on the BOD test, were reported following the previous report.
The results obtained are indicated as follows :

The BOD test was interrupted, when the density in the diluted sample was over

Crreerrereeenens 0. 025~0. 05ppm
INieeereereonnnns 0 25ppm
Ty eerverrnecennes 10. Oppm

The order of toxicity followed the BOD interruption with metals :

than :

1) Al veveeeeerennen 1. Oppm

3) Hgeoerereeennns 0. 025~0. 05ppm

5) Pheeererreereeens 5. Oppm
Hg>Cu>Ni>AI>Pb>Zn
f B

STEEEEORBIC & b Is\ W TEHEKIC X 5 AEH
Wb, FEBEFCR TR LTS 23 Fiebh
Tuvdo LK OREIEBEEAIIBOD (1L
FIBEERE) RAOTRD, 2, TS
B TR S DEEKIZ DT B O DR A {Fie0 T
5o BODMEBRECIIESWEYBY L HETHE
T5LHAHED, BODRBRAE R Z 7 5B L Tiidk
Kb DI EYB R E R b0 £ THE1IRICR T
ﬁanA,VTV,%@ﬁﬁﬁmomf%%Ltm
SENERER, $, =v oA, 7A=Y A, B HEH
OBODRBRICE LI+ HERC SO TRE LD T
WET D,

ER SRR

1. 58 B R R

FARIFNKEDGCH S A7 4 2 —~TIFBL, &
BFWEERELLLORL—7 A2 3 VERInL, B
OD{E%# 100ppm & Licb DxF AV, &BE LT
A LCEMIROED o

* A AT R

IRERRBRED
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Cu---CuSOye 5 H0O,

Al“'KzAlz(SO4)4'24H20

Pb+--Pb(NO;).

Hg---HgCl;

Ni-+ NiSOy(NH)2SO040 6 H:0

Zn--ZnSOy4e 7 H,O

2. XBMFEB
JRADBODEYR 100% & Licks, BFRKC£4EE
% 0.1~200ppm (Hgd & 0.1~3.0ppm) Hnx -k
BODfEX KL, %4BDOBODRB~DYEES
BHLico EFoBODIET20E/HHR T, 20°C, 5
BHIOMETH 2, DO GEFEEF) WEL, Sem—3
5 —2EukE A,

3. ERBR
FAKFOLERBEEY Tablel, 208BYTHY, &
BEOSE L FK & OBMINTI0~305TH %o %
TR B OB ILERY, 20°C T 5 HIH 20 fE/f
wLIFKEBMEE LD TH D, B Fig1~6
DEBREIFKPORECTH D, FRBEK (554
WD FROEERED 1/20 8 &7 Do



Table 1

Effects of Metals on BOD test

| Bk ppm ppP™m ppm| pPm ppm ppm ppm ppm pPpm| ppm ppm
N 0.1 0.5 1 3 5 10 20 30 50 100 200
| GBIRE
| FRBHTK ppm ppm ppm| ppm ppm ppm ppm ppm ppm| ppm ppm
48| 0.005 | 0.025 0.05 0.15 0.25 0.5 1 1.5 2.5 5 10
| REE .
% % 2%, % %) % % % % % %
Al 100 100 100 100 100 | 94.74 | 94.74 | 15.79 5.26 0 0
Cu 100 100 100 | 75.00 | 71.43 | 60.71 | 42.87 | 23.81| 19.05 0 0
Ni 100 100 100 | 91.67 | 87.50 | 45.83 | 16.67 | 16.67 0 0 0
Pb 100 100 100 100 100 100 100 100 | 82.61 | 80.00| 62.50
Zn 100 100 100 100 100 100 100 100 | 90.00 | 85.00 | 80.00
Table 2 Effects of Metals on BOD test
Bokeio | PO PR s O oal o T BRLOPRY RSP
bk ppm ppm| ppm ppm ppm ppm ppm ppm ppm ppm ppm
4@ | 0.0005 | 0.0015 | 0.0025 | 0.005 | 0.015 | 0.025 0.05 | 0.075 0.1 0.125 0.15
B
% % %, 4 %) % % % % % %
Hg 100 | 90.48 | 90.48 | 90.48 | 90.48 | 90.48 | 80.95 | 71.43 | 42.86 0 0
Tablel, £Z&B (SBAMPEE) #%HmL

T-EEDBOD D5 H OB R HERILAL -

«Cu-+-0. 5ppm, Ni---0.5ppm, Hg:+0.1ppm T40%LL

1. 5ppm,

Fig. 1 Effect of Alminium on BOD Test
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Fig 2 Effect of Cupper on BOD Test
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200‘ppm
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Fig. 3 Effect of Nickel on BOD Test
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Fig. 4 Effect of Lead on BOD Test
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Fig. 5 Effect of Zinc on BOD Test FRLCEOSBARPOBELERETZ LEMN B

, %o
"j’;“‘\\\ 2. BOD#ELTHEDBODIECIEL A
80 ‘ — Lhis s 5 BORDMRE, () PESDLANMF
p DRI
50 Hg::1~1.5ppm (0. 05~0. 075ppm)
i’? B .. Cu---3ppm (0. 15ppm)
200 Ni---5~10ppm (0. 25~0. 5ppm)
) , . Al---20~30ppm (1~1.5ppm)
q/é/ﬂo 2030 50 700 b0 Ph-50ppm (2. 5ppm)
Zn-++100~200ppm (5~10ppm)
Fig. 6 Effect of Mercury on BOD Test 3. 4RBAAvDOBODHERNDLIEEOMS
P (Pb, ZnliK#EK\),s
30 Hg>Cu>Ni>AI>Pb>Zn
PR SR R
it HgCly-+-6. 920
”‘O) Pb(NOj),--56. 520
fz CuSOye 5 HO-+-31. 6°
0 Par 93 05 70 75 70 Zorom ZnSO4e 7 H,O-+-96. 52
L NiSO(NH,) 2S04+ 6HO:-10. 420
K2Al(SOy)+24H,0--11. 420
FEI XU 3 3
1. BODJEWEREIFKPORE DN, 20 D FE#— : BODMRRIEMI, WK, pd7~48
°C, 5 HM%HOMRHERN 40~T0% TAD LS (1557), #HoCE, A
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DETERMINATION OF TRACES OF FLUORIDE IN DRINKING WATER
AND FLUORIDE IN WELL WATER ON THE WARD AREA OF TOKYO

Yasuo KIMURA, Kenkichi YAMAZAKI, Hiroshi NAKAMURA
Yoshiteru TSUCHIYA and Sutemi SHIGEOKA

(1) We investigated and inproved the precise condition of procedures of “Simple method
for direct photometric determination of traces of fluoride with alizalin complexone” by
H. Hashitani et al. [(JAPAN ANALIST vol. 16, p. 44 (1967)], because this method was
simple and sensitive for determination of traces of fluoride.

This method was improved as following. ““Water containing 1 to 20 pg of fluoride
is treated with 2.5ml of 5.0% ‘Dotite alufusone’ aqueous solution (9x10-3M of La-ALC
chelate) and 10ml of acetone, and the resulting solution is diluted to 25ml with distilled
water (fluoride free). After standing 1.5 hours, the absorbance of the solution is
measured at 620my using a blank as reference.” ' .

(2) On the Koiwa district (Edogawa-ward and Katsushika-ward in Tokyo), fluoride of
0.5ppm (average) and 2. 28ppm (maximum) were detected in shallow well water, and
0. 05ppm (average), 0.26ppm (maximum) in deep well water. On the other district
in Tokyo (ward area), 0.04~0, 06ppm (average) and 0.44ppm (maximum) were dete-

cted in shallow and deep well water.

BB 7 » BEEE L LT, #£3%, Zr-Alizalin
D, Zr-SPANS #:2, Zr-Eriochromcyanine R 9%
R EDHEIENRL S bR T B, ZOFTTH
BEHETH Y, B L ~10pg BEOHE Y » ZOU
FITIL, BB, HEER oS TT R HE TRk
M ofce LanL, 19584, HEED Belcher HPIT Lo
T, Alizalin Complexone (1, 2-dihydroxyanthra-
quinone-3-yl-methylamine--N, N-diacetic acid, LIF
ALCEMEL) & Ce (1) DF v— 237 » FHOWRM
TEHEETHZERFERINTHD, FLWERENTHE

* FORERSLA AR ARERRI
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ALIND, B0, %< @m%%ﬁgwwmgo{
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BERAELRD DR BT, EREED L EREc
by, WELEL, BEHNEGEL bR T %o
BHHIIALCH NS D7 » BEBED
b, MEIOBKERTEE LTRERINICBREDL
WL BESEERED (T, B Emgin4 %) ow
T, HEKFO 7 RERERE LR ENL. &
7o, ZOHETHERBRAOHFRKEBD 7 » REOH
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I. ALC I & 27 » SRAER KO Bt

—HT, ALC X5 7 » BERBITAL CYW, &
BYE GA%, Ce 7cit La 2T 5), SR
LT b vERACHEL, hbrIERRBC)
AT Dy, FEllL, Zhoah b UDEML, B
BIRE LCHAT AL 0T, MIERROBEMS 2%
PSR B DT

F#IIALCL4R (La) Ligfwr—2ic L7
Y EEBRIE “TA Ty V0 LT B
ZHUX ALCLa v~ b (AT 1 2 1) #2.52%
B, BEHAE LT ZABKEN Y Y 28 L 0~F
FAFVYT LTI VEERREDKEERKTH S,
THE 2.5% DKEE (6x107° MLa-ALC % 1 — 1)
ELTHRALCW S,

bithhiL Z OJED &R D, HElKpo 7
y RERICHET S X o Cliiaing, »oflkdo
7y BEEME TR E I N AW E L I E DR
TN, Fl, BERLKE XL, DEREO
Walvbhd Zr-SPANS k&, HHLME, ey
BT o BB % 7707,

. ZEBEF*H
Q) BHERIO%E
7 o REEERK : 7 w1t F Y ¥ & NaF (Merk 4

HTAD) 2.210g ARICEMLILEL, 2D 1ml %

100m? 253D CTHEA Lics A¥ 1 ml fpic 10pgd

7 v RewELs,

La-ALCEE : “F— 24 b7 7 o v v (REH L
FEHIERTIY) 2. 5g%s X O, 0ga AKiC & 5> L C100m]
& U7z PR L 7o

T v B (RS
ZIHERT - BEQV—50%, 10mm HiE-wi,
pHA — 2 — : WHEH model HM-A, ¥ 3 2B,
(2 EE®EOWKE

a. LaALCHEOTME, 7« viRNE, g

BRI DU TR RE b 2B F77 D7,

b. DEWECONTULY » % 10pg ST EIKIC
BWEYEEZIREM Lich DICD\NT, * iR
DT 7 — & ABOREHR b OV (S g 3
Bnicd DIeoWT, FhER7 » EROMES
fTieotc,

¢. Zr-SPANS #: & o b

ORREE : £HED 7 » F 1 ppmic 5 B
Rdrz (5 BT,
OB : £HED 7 » F 1 ppmic i+ 5 R

ZI10EIRE L, = DFEdEREL R,
@WEWHE + Zr-SPANS JToW Tl Lk
e (19654EBD® X h#i#E L, La-ALC Fiz-o
WL LR EYE O I L AR T 07,
2. ERIBICEE
a. 7 b VIEINE, RERECoWCIESEY
DFERA BN, La-ALC REDERMBIC O TR
WO 7 » K 20pg CHFFL, FORIEERELT
WHTCw, BB 1 ~30pg i3, 1~20
pg Eloot, La-ALCHEMB A2 MINT s &sinr b
30pg FEEE CNET S LITTFHETH 2%, BN
EifliTs 2 &, HORKRO 7 » FREICIE 1~20pgfRpE
AHWECE ISR LR EREL H¥,La-ALC
AERMEBERFEREFAT6 X103 ME Ui, 7oL,

Fig. 1 Calibration Curves of Fluoride
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BIERREOEE E, BEHIKE 10m! FHTES L5
3 5icd, LaALC R OBEELRMD2#Z05 %
L, FOHEREY2HD1D2.5ml e LT, TEE
TREZRD X 5 ICHd i,

[k 10m! (F & LT1~20pg) % 25ml @ 2 A
7922k, LaALCHIE (5 %717 vV VK
VR 2.5ml, 7 v 1I0mi%wing, KT4LE25m]
LLTC, XERL, BRTLFHBEELOL,
10mm &A% AV T EC20mpCRIEE A PIET %o
R LT, 7 » BEERZ AV CPDIFR LichiE
BID 7y FREERD D

Fig. L X DHETORERDO—HIT, Zr-SPANS
¥, Zr-Eriochromcyanine R iOWEHYEE & L
i

b. DHEWEOEE O\ TORKER L Table 1 1T

RTo BRPICIEHRBIERODH 2B L, HHEEL O
LBROWEMEEF LV Y A ERML A LWL LD, 70O
WELXZR ZENTE D, T, HHRAAY, Ay
VAL XY, =RV AL A VIIHYERETRITR
EHELI S, ABS b 1 ppmfRE T ik
bhiginoice Lavl, B, YV vBAA+y, 8, 7
3=y AR, BEIX20E, Y VA A VI
4 pg, kX 10pg, 743 =9 A1 4pg THIOSD
gﬁ%’kéﬁ ]:71:0

c. Zr-SPANS & Hilg U7z #5841k Table 2 o
{THbHo TORRE, KE, BHME L La-ALC
DFHAT SR T Iz Lo LEFEWEIC 2 W T,
8, wrvvagty, VUV A VICH LTiE
INPTL, TAHIi=va, =Ixvvalxty, B
FAF v, BB A VICH LT IEN D I 0T

Table 1 Effects of Diverse Substances (La-ALC Method)
Substances Source Added Amount F Determined Difference
Residual chlorine NaOCl 10pg 9.9%ug —0. lpg
30 .7 —-0.3
AsOq~ NaAsO. 9mg 10.0 0
Cl- NaCl 100 .3 —0.7
300 .5 —1.5
SO NazSO. 50 .4 —0.6
100 8.8 -1.2
PO NaHPO, lug 10.0 0
2 9.6 —0. 4
5 8.6 ~1.4
10 7.6 —2.4
Fett+ FeCls 1 10. 1 +0.1
2 10.2 +0.2
3 10.3 +0.3
5 10.8 +0.8
Alr++ Al-Metal HCI 1 10.0 0
2 9.5 —0.5
3 9.2 ~0.8
5 8.3 - 1.7
Catt CaCls 2mg 9.0 —1.0
10 8.7 —1.3
Mg+ MgCle 1 10.0 0
10 8.9 —1.1
ABS DBS 10pg 10.0 0
Color Sppm 10.5 +0.5
20 1.1 +1.

All samples contain 10 gg of fluoride
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Table 2 Comparison with Zr-SPANS Method

(1) Absorbance for 1.0ppm Fluoride
Zr-SPANS Method 0. 200
La-ALC Method 0. 266
(2) Standard Deviation of Absorbance for 1.0ppm
Fluoride
Zr-SPANS Method 0. 0059
La-ALC Method 0.0014
(3) Effects of Diverse Substanes

ppm ppm
AsO;~ 1300(+) 900<
Al++t 0.2(~) 0.4(—)
Fet++ 10(—) 0.5(+)
Ca++ 800(+) 200( =)
Mg++ 40(+) 1000(—)
Cl- 7000(+) 10000(—)
PO~ 16(+) 0.4(—)
SO 200(+) 8000( —)
Color - 20(+)

The above values of diverse substances give 0. 1
ppm difference for 1.0ppm fluoride

I. EREENOHFRFO7 v HEE
BTG X D, TLFIR N AR CRE iR OB,
BEREEEE RSN LD, FORR OHF K
D7 »yFEAFEINL,, TORE, FiH1. 03ppm,
T%E5. 85ppm D 7 » BAMEEI N T 5,
ZOFICEELC, Fig. 2 O EREBEAD S b,
Fig. 2 ERHR A

UNV=E CAES

Hy E R

WR IR

TRNENEHE RO ET D7 » BREOS i &
Z DO 5T C, HFERFO7 » REXBIEL
o

1. EBRAE
(1) Bokhs X O
LR NER AT - ILEJIR NG, #/NVE, d6
INE, FNE, TR L OVEMIRERYTNE, BEA
BT, SEFTET, AMEET, feanr, FEET

Z OWROHFFCONTL, YFi» bEFERA~H
LW TERAK T T 7027,
ZOf DK« BRSO FEHIR AN LT, BT
RiERE E U CiRB IR L,

7nds, VRESOmRMOH T AT, 30mLl Eod
DHEEHF E Ui,
(2 HBSGE

1E, AL CHRBEETTok, iEL, EYE
DEFEDID, H S LHKBIEFE O # TR, T
DRI DN TRITE L AE T

2. BIERRBICERE

WEFBRE Table 3 OB LTE@DI TH >
Foo Eio, LENRKNEBREAMARC R0 2 MEHF D
7 v EWRHPRIUE Fig. 3 DM ThH B, Z DHIKIZ
BT, FRCEBAE K 7 » EE% L, F580.50ppm,
557552, 28ppm & L OREICT EEh e D BVVEER R L,
AEEAREEERED 0.8ppm M EZ B Licd D314
16 T, 19.3%TH ok Lrl, TOHMROHF
KIE—Bo i EBEE LTk (7—22H), H3
WIXREB OB D @E0S), K E LTR

Fig. 3 4% W & X

R C - -
o F.0.0 ppm#%i®, ©F,0.1~073ppm  © F. 08 ppm Y

a JR#P (R 30mIAL)
a Fl.ippm#&i#h aF.01~079ppm
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Table 3 FERHMENOHFKFDT v RE
1)

5 O F ® H F
Hb R B | o |7 9520 = 7,
% ppm L8 ppm
i LEJIX| 18 0.57 18 0.05
R i | 13 | 030 | 8 | o0.04
BBK | 15 0.05 5 0.05
IR 9 0.03
HREFEC 4 0.04 1 0.00
AR 3 0.02
BEX 2 0.10
HTER 2 0.03 0.03
WHEX | 6 | 0.03 0.01
oo BEREKX 8 0.01
N HEAX 15 0.03 6 0.11
% wh KHERK 6 0.06
SR 4 0.09
X 1 0.17 1 0.11
MR |10 0.02
JERVAES 1 0. 00 2 0.08
LI 1 0.01
BHEX 1 0.12
FENME | 1| 0.44 1| 0.04
)
WIF | HIF
®oooB O B W 31 26
S #B(ppm) | 0.50 0.05
INEHBIR
7 v HE| & BHOppm) | 2.28 0.26
O'8pf$?<§é§j 6(19.3)| 0(0)
- - ) 89 21
F i St HB(ppm) | 0.04 0.06
[Z - e .
7 vH#E| & ®(ppm) | 0.44 0.35
RIE RS

LT b DREDDc, FERZIY, ZOWRIZEWT
VX RAKIEAN 1002 ¥R L, SRHE L THEShAZ &
iz A e, BERSPHAXKCHERAIRL TS E
ZANRKIHT, EBETCHERIR TS E AR
HH oI T Elevse —0F, MEBRIC R\ TS, B
FHFETIE, 7oFEADM T 0.05ppm, HE 0.26
ppm & DI & kR iR A 157,

3.

P B

B PD 7 » FREREE LTO La-ALCEE 13 Zr-
SPANS i tolir U CRE, BHMEE Lz SRty

7273,

BB &/ PRIER B O, Lo L, BTLE

LT, KRIEKEERTio, DIEWERHR 2 &n

TE&5HDT,

1~10pg BEOWE 7 » FESITIZIE

BTSN FETHBHERS,

¥, REHRAOHFKPDOY » FE

VXEURHEESL

PR, S LC0. 04~0. 06ppmiZETH Y, %

Wk

AT, 0. 4dppmBE-CTH DO, FHIZH LTh

FEHE DR TR S  EH Tl DMK D10fE
T, 2. 28ppmA i L7,

kR, INEHREOBRIFRPITHHT 7 » FEOS W
JKECSWT, HRHAEFA, ERUHES>OMEY T
WRI0~15ma B h 2 KBEFRIZLRBD 7 » #

Y VIRENFEL

ZHAKFICEB L 7oL DTH D,

I DNE—EICRERC Y » BY VIRENEET A
HE LT, WRBNTEDUBOILE=/EloMER

RW L DD LHEEIN T B,
3 B
1) BARK#ERE - LARRBRIE, 19604k, p.186
(1961), HAKERS, HER
2)  BAIKEW S« RKEBRTEE, 19654EkK, p.216
(1965), HAKEWS, FHE
3) Ak :p.219
4) R. Belcher, M. A. Leonard and T.S. West :
J. Chem. Soc., 2390 (1958)
5) R. Belcher, M. A. Leonard and T. S. West :
J. Chem. Soc., 3577 (1959)
6) R. Belcher, M. A. Leonard and T.S. West :
Talanta, 2, 92 (1959)
7) F. J. Frere : Anal. Chem., 33, 644 (1961)
8) C.J. Johnson and M. A. Leonard ; Analyst,
86, 101 (1961)
9) P.G. Jeffery and D. Williams : Analyst, 86,
590 (1961)
10) R. J. Hall : Analyst, 88, 76 (1963)
11) S. A. Bartkiwiz and J. W. Robinson : Anal.
Chim. Acta., 22, 427 (1960)
12) R. Greenhalgh and J.P. Riley : Anal. Chim.
Acta., 25, 179 (1961)
13)  # bfi, ERBYR - 5PTEEE, 14, 235 (1965)
14) S. S. Yamamura, M. A. Wade and J. H.
Sikes : Anal. Chem., 34, 1308 (1962)
15) HEATE, SFEFEH, REER 5P, 16, 44
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(1967) 18) HAKEWMS : LAY, 19659k, 221,

16) HRERET : P A h=a—RALX~—, 49, 2 (1965),

(1966) 19) WHRE, BER— kRF—: BEEOER,
17 ERTH =SHF—: HEPaEg, 10, 102, 3 (10), 49 (1952)
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NIEAT B4 0 8 ekt

HE, RO OB OREL B, W0 A
PrBe e AR 2L D TAREERCS B E
ENT D, L, HLAHARROUEBZHBRT
WHBDTHDHN, WMOEEENDLD EE, ARE
ERELTHASh BRI~ TH D, 148
R S FERE LTEIRE 2 EnH 50T
BeARAT & LTHELARVLOTIE, EErBadT
BHICDITEIEB LTI TS L Dnd 5, Bl
BHE, RBEEEETER, BEENOBEEESRSN
SUELFHATH D, AR LEEEMT 5B
W2 2 EREUBR TN B, o LELERHE D
B LY, BRCBTTI8EFRORWEETFOR
DT,

FEFN424F 8 A, EASRIERTNCEFBFEAINRT
WD NEBE, AR, T oW TR o
WHREX TR0 DT, FOBRBIC O THEL T
7550 7ok & FTHRELR OGN D\ T OB
A EERI4 (1964) W#E LT D,

R E LTy, AEWE, AR RER (b
o 7100 7)) AW B, SRR Gl
PHEBC I D BEOAMBC Lo TCTE BRI D &
HEDT D DTHE, 558, HEH&FEENRAESTH
D2HONEV) BNAVBRTWS, ZhbDOEKIC
MAREL IR BIDIT, RF57 4v7 4 7R, =2
7oA (KGFORIV=F VYT y 7 2% BE LT
BE) AT V=2 = ¥R BERAT D, E1-
WAV =FVYES S 3~ LT3, BE, BfE
WD b D% NERAREFRL, BRI EOEEL R
Licd D% AR &L T %, FIRIZ L Cu
5L01L, AV IZDORNLEEINDESE (&L
TE) BEHT BB ERH 5,

1. BEES, EEROCICERFE

B DEERAR OGB4 A B4 3 X OB
TROLEY TH Do ARDOHEILAEFI0. 11. 16654
58 244 B 2 45 L OHEANST. 8. 3. ARSI B ORI
HE U327,

* REERSLHAE DI AR

BHIZ2OWT (2D 2)
B OE B R OBEOTRAT
= M ™ % & e

CHEF34E12A28H BABERE 3708 AR
MpEORBREESE 3, BRAR IUCEBREEORE
FiE .
ORBFN364E 4 A28H HAK 1095 EhEai
SRR ERER A LS BREER Ry~ 2
A= =T FORHNT DN T

OBM30EILAIGHERE 244 B0 2 AFITIRM
TR BEIGRt ORI oW T

OWEF374E 8 A23ABRHKHE 318 5 ARFOIER
BREoll, B IOV — AR — 8= T PSS b
R DS Gubt

OREA37TELL A 22 B B 585 B M BOR AR
AEEREBRE T4 X227) ~20BRBIONT

2. B %
MR Hets O NIBHER SO |y
LT 1678 |

3. BLER KR

ARERTEH B AR & B 5 Ok, BURHC R
RS U CALRER, R OB Y L COMER

LIS TR R TR0 T T H % o BRI
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13, 5Bl 25em?% 0.1% 7 v = 7HEWE100m I D HRIC
B L CERTLOSHEKER, £oBHKCOWTER
Baa137eolc, WEAERL, ABlaEmeity, Wil
(BROMALHD 0.1 %7 vE=THEEKYRE X
Z1lem? it 2 m] OEFTH L CEIRI05THIE:
BT OB OWTRBA T 0 d DTH %o
BEL&BORBL, 2B 50cm? (Bemx 10cm) %4 %
BERAVAIR100m [IC B LC, ER105 s IO L i
B, FOBRMKRZABRAKRE UTHIERC X D iR
W R FVCTRILYT Y v Al X 5 2ARREY TR
T2bDTHBo ;
A BT 5 L XICHROTRERE B X OREEmEE &
DT BT, 273 VREMIEYE~ 2 —FENT5
BERBH Do SO D IO TULER AL & T
F e FORMAMEC 5, 46, BELBERBRO
DORBAERIC OV THAL LT AT e FOBHZ{T
DL A WTFRLANVATAFE FEBEHTS 6
DILILiD7120
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NEVTRE ST AERRORL L BB ORR

- ;\I W K W I woow

°- BRI | BEORR | P 0GR || BEERL B | &
1 7 v 7 A + + + & - - O
2 % + + - S - - O
3 ” + + - b - -1 0
4 Vi + + + = 1.0 3.0 O
5 ” - - - # - - O
6 ” + + + b - - O
7 V4 — — — 5@ - - @)
8 Vi . — — 5@ - - O
9 ” - - — S - 3.0 O

10 V4 —_— — — :‘Tf_d‘ — - O

11 V4 - d - J@ - 1.0 O

v / T T A - - o

13 ” 3 - =

14 ” + + - P} - - O

15 ” * - - b - -1 0

16 ” - - - P - -1 0

17 4 + + — e - - O

18 ” + + - 1}% - - 8

19 ” - - - - -

20 ” + + + & - - O

21 v + + + & = - @)

22 % + T + & - _ S

23 ” - - - P! - - O

24 7 — — - P} - 0.5 O

25 ” + + + & - - O

26 o - - - piiz} - - Q

27 ” + - - Bl - - Q

28 ” + + + & - - O

29 ” + + - b} - 0.5 | O

30 ” —_ - - i} - 1.5 O

31 4 —_ — - ;@ - 0.5 O

32 ” - — - A - 0.5 O

33 7. - - - # - -1 O

34 ” - - - P - -1 0O

35 ” - - - = - - O

36 ” — - — pi] - 1.0 O

37 ” — — — ] - 1.0 O

38 ” — — — ] - 1.0 O

39 ” - - - P - -1 O

40 4 - - - pLi] - -1 0

41 [BYV=F 1 vF5 IR~} + - - b} - 3.0 O

42 ” +H + — ﬁ _ _ O

43 ” H H s Pl 1.0 3.0 O

44 7 - - - P - -1 0

45 ” - - - et - - 10

46 ” - - - PL] - - O

47 ” - - - b - - O

48 ” + - - Bl - -1 0

49 V4 - - - B} - 3.0 O

50 ” + + - e - -1 0

51 Y + - - Pl - L5 | Q

52 ” - - - i - - O

53 ” - — — B - 1.5 O

54 v + + - # - -1 0

55 ” + - - W - -1 0O
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[ B % w = % 4 B (Pb) B R
MR w ok om T - ) pom
o FoRER | BERER | AEEH 105 |1 BN & i
56 |RY=FLUYT$H—b + - - 7 - -1 O
57 Y + + - B - 0.5 O
58 ” + + - 5 - 1.5 O
59 ” — - - W - Lo | O
- 29
T 22 N 22 = 3 e | - s9los 4
Ty s A 40 o i + 8 1.0 4| 22 18
Loz L5 "o F9 1o 1]1.5 1
- 3.0 2
" - 11
- 8 - 13
- 19 19 - 18{05 1
PE 19 j—; é }; 2 - Lo 1| 17 2
+ 0 5 0 1.0 1 1.5 3
H#+ 3 Ho2 20 3
E - &<{EHLEW
+ BEAEEH L
+ BT3B
H ERKRBT A
®2 R EAEOEELEN LCESRORR
=g -2 /) W4 B (Pb) ppm | I Rl
%w WK o T R LIS
o R 8 LA 105EH | BB F | &
s+ 7
60 75y v E R H * - b} - -1 0
61 HV=zsrvvF Iix—Ft + - - Bl - - O
62 7oy 7 A M + + + & - - O
63 ” H + + = - - O
64 7 +H + + & - - O
65 ” + + - H - - O
66 ” + + + & - - O
67 ” + + - be) - - O
68 ” + + + (5 = -1 0
69 ” + + + & - - 10
70 ” + + + & - -1 0O
71 ” + + + = - - O
72 ” + + + & - - @)
73 ” + + + " - -1 0
74 ” + + 4+ = - - O
75 ” + + + = - - O
7oy 1 -9 g — 4| W4
g Ry =g vy 1 T 10 12 - 16 - 16 16 0
7y 7 A 14 5 o5 5 + 12 | FI12
£ 3 MTMERcHI-HEHEOESR
# B Bl E OB A &K A #E N K HS
o DLW B D 11## (55%) 20f4 (51.3%) 314k (53.6%)
7y AMTE | BRSO (35%) 2 (5.1%) o (15.2%)
R Y = F v v Bl v h o 2 (10%) 17 (43.6%) 19 (32.2%)
5 3 % — b B 5 b o o (0%) o (o % o (o0 %2
20 39 59
Hi & 13 (65.0%) 37 9 9% 50 (84.8%)
= 7 (35.0%) 2 .1%) o (15.2%)
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1D AEBENEEITCAERREDWT, Yy RN
TECOWTHD &,
a, BYWBEALEIBmH LW b o 234:(57.5%)
b. BWELXIZEAEHEHE LWL D
444:(10.0%)
. BRI S LEH LRV b D
441:(10.0%)
. BRHARTEXYEARES DD
9(4:(22.5%)
THOT, FEPCEGRE2EFTHLORY » 7
AMTULICEE, SEPROBEHE S LnTEiz
3 OIXIBEEAR O 4 B E T, RIS 5800
et DB S E FIIEHRBRIC W TTEE 5 b
DN\ FEREDODRI)=F VT » 7 A% H T
T U7cd Ok d X <, #Egeso@Embyikc b

TORHEER LT 5,
RUZFLYTIx— PORFCOWTHD L,
a. BYWEEEBHLRWE O 84:M42.1%)
b. BXWEREFEAEBRR LWL

24:(10.5%)
- BBt E Y TS b0
Ok (47.428)
. NEOWHAR CTEIEYWELHRIET 230
0 (0 %
THOC, RV =FVvHT I —% b LERABTIX,
FRB ARG 2 5 F T2 5 DTHOTH AR Y =
F vV ORFEA R L TERT 2 b D27,
2) Pk HUEREEIGEELC DL T
FZAOHILEMEL LT 5bbh>C, e
No. 65 1 f# Bk XM I E A B B o WHEOHIC
DT H I EE D D O 124:H D, HECD
WOEHRBR A TR oo RIL o o124 (75.0%) 2
DERME AR L 7o
3) BEZE®BHICOWT
BEBLAR LRI ERC b2 TR T
Hoteo 4 BEEEFRICHIRT, 105HRE LRk
VBT, $RE LT 1 ppmAa B Lic & DiX59ErR
2 (3.4%) T, HEDETH: (96.6%) KOV TIXE
L EDOHEHIIDZ BRI D7,
=R 1R & U CGRBa Tl ofc & X DRHE
IRA4DERD THD,
Hflofmes LT, HaRNESEL, BROH 2
% D39rh24{:(61.5%) TH B o FRESR 7 4 (17.92%)

[e]
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R4 ERROBH ORRER T IRMERD

oy | MRS SO |
(Pb)ppm | V v 7 A BV =51V i
L N N A e
0.4 BT | 29(72.5%)| 11(57.8%)| 16(100%)
0.5~0.9 | 4(10.0%)| 1( 5.3%)
1.0~1.4 |  4(10.0%) 1( 5.3%)
1.5~1.9 1( 2.5%) 3(15.8%)
2.0~3.0 | 2(5.0%) 3(15.8%)
40 19 16

FBaR44 (10.3%), KER4H (10.3%) TH oo

R, GOV, T EDRI L 7cd ki
{, BHRRTESBEHRE LDk,

4. £ & B
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7y 2 AMIORENC DO\ T 2 B &, 4049
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D HOTIE, FEMEE SECYE L B 5 3T
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Thi#ELts,

WAL TIY, FOMILEIRIZEA X450
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W ENTCE R L CGRBx T L&), B
VH LB E R S h b 2 Lidin b, 16508
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AR E LToA v e BaEATE HE
Be LT b E R L TCWRWD T, BET
Hho A VFILOWTORMBN L EIRDEOILESE
DOFEIIFIETE B LD TH Do B A VFDVFTA
T =TT LIEEERLOFRE ENBHETH
Bo MBEMAEAICEE L T» 5 ODORTITEE
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x®2 gEHEEZTIELCHES &R (V.B)
TR COFNM | 7R 47 3R | COHPAM | BBAE 3 | 2~6n A | Btr K |
o i 4 , T | 40°C 40°C B
(mg2) WE0% | (%) BE80% | (%) M#ER | (B

v~ B 0.8 1.20 0.85 70.8
®OOA [ 0.8 1. 10 0.90 81.8

o (Ax~FAb) 0.8 1.10 1.00 90.9
g5 ¥ - r 0.8 1.15 1.00 87.0
oy ® 0.8 1.10 1.00 90.9

g (A& ~5AD 0.8 1.20 1.05 87.5
Ko E i 0.8 1.00 0.86 86.0
DS EAAD BN 0.8 1.20 0.10 91.7
D5 EAAD B B 3 0.8 1.00 0.90 90.0
OE5 AR FREpsE 0.8 1.05 0.96 91.4
9i5 EAAD B 0.8 1. 10 1.00 90.9
ons EAAD HNEE 0.8 1.05 0.96 91.4
5 EAANY AR 0.8 1.20 1.10 91.7
o EFAAD B B 3 0.8 1.00 0.90 90.0 b
97 4 A (BFEAD) 0.8 1.15 0.85 73.9
il 7 1 A 0.8 1.15 0. 85 73.9
F -~ X 5 4 A 0.8 1. 15 0.98 85,2
F —- X 5 4 A 0.8 1.15 0.98 85. 2
mo & 0.8 1.20 0.10 91.7
Voo - 0.8 1.20 0.10 91.7
VoS~ g 3 0.8 1.35 1.30 96.3
VoS~ B O 0.8 1.20 0.86 71.7
O 0.8 1.20 0.10 91.7
v~ R 0.8 1.20 0.97 80.8

v = (5BTL) 0.8 0.95 0.75 78.9
el Al s B 0.8 1.20 1.20 100
® QA L3 0.8 1.04 0.80 76.9
- 0.8 1.05 0.90 85.7
5 —_ 7 0.8 0.80 0.25 31.3
7 ) v 0.8 1.30 1.00 76.9
7 7 y 0.8 1.15 1.04 80. 4

- - . 1.13 0.96

row E +£0.02 | +0.03 80.5
74 A A = 1 1.0 1.55 1.55 100 1.55 100
IE S S 1.0 1.47 1.45 98.6 1.47 100
A ATV~ 7 1.0 1.35 1.34 99.3 1.26 93.3 1.35 100
N = A= bV 1.0 1.67 1.63 97.6 1.38 82.6 1.67 100
NE —~ & = A 1.0 1.55 1.48 95.5 1.52 98.1 1.55 100

1.52 1.49 1.39 1.52

Foow M@ 4£0.05| +0.04 98.21 4078 9L3 | 4005 | 100
= R Fa 0.4 0.90 0.75 83.3 | 0.04 71.1 0.75 83.3
AY e TVEAY » b 0.4 0.56 0.56 100 0.52 92.2 0.56 100
7oy A v b 0.4 0.60 0.53 88.3 0.38 63.3 0. 60 100
< v > 0.4 0.48 0.48 100 0.50 104
7 Y A v b 0.4 0.52 0.31 59.6 0.52 100

: 0.61 0.53 0.51 0.59

S A 4£0.06 | +0.06 86.2\ 1006 581 1006 97.5
NE —~ Y 27 5 — 1.0 1.25 1.00 80.0 0.48 38. 4 0.95 76.0
NE —~Y 27— 0.6 0.78 0.47 60.3 0.63 80.8

S g [ 70.2 78.4
Ry br—F3y 272 0.5 0.57 0.52 91.2 0.46 80. 7 0.54 105
Ay br—F3y27A 0.5 0.61 0.57 93. 4 0.54 88.5 0. 60 98. 4
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BaRE| GOHMIME | A | cOBME | BAFEER | 2~67 8 | BF XK |
£ i % PG | 40°C _40°C ,
(mg2%) BE60 | (%) wES0% | (%) MRER | (%)
Ry br—F 3y 7R 0.5 0.61 0.53 86.9 0.49 80.3 0.61 100
: ] ” 0.60 0.54 0.50 0.55 ;
* % +£0.10| +0.10 9.5 1002 83.21 g0z 1008}
-~ E - 3.0 4.50 3.70 82.2
o~ ES — 3.0 3.80 2.80 73.7
N S — 3.0 3.50 2.80 80.0 2.70 77.1 3.50 100
o~ * - 3.0 5. 50 3.63 66.0 2.63 47.8 5.50 100 |
o~ * - 3.0 3.50 2.25 67.2 1.40 40.0 3.40 97.1 |
_ - 4.16 3.04 2.24 4.13 3
S, +0.35 |  +0.25 7381 4034 550 4ose| 900
4 F 2 ¥ 4 A 1.2 1.80 0.91 50. 6 0.80 47.2 1.50 83.3
Y —AFgal—b 1.2 1.80 1.20 66.7 1.00 55.6 1.80 100
- = v - F 1.2 1.35 1.25 92.6 1.00 74.1 1.35 100
=5 o ¥ A 1.2 1.80 1.40 77.8 1.20 66.7 1.80 100
VYV Y Yoy A 1.2 1.80 1.55 86.1 1.30 72.2 1.80 100
y v o2 Y o4 A 1.2 1. 60 1.20 75.0 0.76 47.5 1. 60 100
T VY FZ Y~ & 1.2 1.70 1.35 79.4 1.00 58.8 1. 60 94,1
)y v =T Y oy A 1.2 1.90 1.26 66.3 1.90 100 |
7 v ¥ 2 1.2 2.25 1. 60 71.1 2.25 100
v v Ywel—F 1.2 1.90 1.35 71.1 1.70 89.5 |
%= 2 ¥ A 1.2 1.90 1.30 68.4 1.80 94.7 |
oy VIV —A 1.2 1.90 1. 14 71.3 1. 60 100
- N 1.78 1.27 1. 14 1.70 »
F ] fig +0.03 +0.06 75.5 +0 07 64.2 10, 06 96.8
I 2 V) 3.0 4.50 3.75 83.3
BIRE v 9 27 DOF 3.0 3.75 3.62 97.1 i
A A R e 3.0 4.15 3.77 90.8 3.37 81.2 3.75 89.2 |
I VA VR 3.0 4.25 4,25 100 4.25 100 4.50 105.9
N YT U~ 3.0 4.40 4.20 95.5 4.20 95.5 4.50 102.3 |
} " " 4.21 3.92 . 3.94 4.23 {
S . £0.03| +0.11 9331 1023 90.91 40,23 99 14
HE =Y A= 5.0 6.91 6.70 97.0 6.63 91.6 6.53 94.5
F e XEE —~ U L 5.0 6.08 5.86 96. 4 5.58 91.8 5.63 92.6
S # it 6.50 6.28 96.7 6.11 91.7 6.08 93.6
LAYAEY T =AY 0.5 0.80 0.53 66.3 0.80 100
A YARYET =AY 0.5 0.80 0.72 90.0
% kK U7 v oA v 0.5 0. 80 0.54 77.1 0.42 60.0 0.56 80.0 |
B ) A 0.5 0.80 0.72 90.0 0.80 100
. . 0.78 0.66 0.72
b2 ) & +0.02 40,05 85.7 0.48 63.2 . 93.3 |
3 BEH T M4 S HBESREO. B
R E CORHIHE | B7F R | cOBME | BIFE | 2~62 A | BAF K |
i i EA o | PIEEER | 40°C _40°C ’
(mg%) BEEe0% | (%) WEEeo% | (%) H%ER | (%)
e A B 0.8 1.15 11.5 100
£ B B 0.8 0.73 0.70 95.9
jifi} FH ¥ 0.8 1.10 1.10 100
152 i 0.8 1.20 1. 10 91.7
¥ <& A B O 0.8 0.90 0.77 85.6
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ERE ) COHMITE | AR | OHMB | BHE XK | 2~62 7 | BfFE
g3 i 4 WIEAER | 40°C 40°C 40°C ,
(mg2) W% | (%) | WEs% | (% |HM#E=ER| (%)
B4 B 0% 0.8 0.90 0.90 | 100
v - 7 B 3 0.8 1.04 1.04 100
v ~ 5 0.8 0. 80 0.77 9.3
E DA T A A 0.8 0. 80 0.76 95.0
v Y v 0.8 0.82 0.82 100
0.94 0.91
R +0.05| +0.05 96.5
7 9 2 v b 0.4 0.53 0.50 93.4 0.48| 906 0.50 94.3
F oy 2 vk 0.4 0. 40 0.36 |  90.0 0.40 | 100
£ B (A 0.47 0.43 91.7 0.45 |  97.1
R Y 2Ty — 1.0 115 1.05 91.3 100 87.0 .30 | 113
RE — W 2T - 0.6 1,30 0.08 61.5 115 88.5
e ) fi&l ] 76. 4 100
B 9 @\ 2 o= 7 2.0 | 2.00 2.00| 100
SN s e~ % 2.0 ‘ 3. 15 3.10 | 98.4 2.50 | 79.4 3.10|  98.4
£ 0B @ 1 2.58 2.55 |  99.2
Ry Ry =%y 7R 2.0 2.60 2.20| 846 1.88 72.3 2.63| 1012
Ry b —F 3y TR 2.0 2.58 2.20 85.3 2.27 88. 0 2,60 | 1008
Ry Fr—F3y 7R 2.0 2.05 2.16 | 105.4 1.93 | 941 210 102.4
2.41 2.19 2.03 2,45
¥ ¥\ @ +0.14 |  +0.01 o181 10.10 84.8 1 4oi14| 10LS
AT HIV—T U~ 3.0 3.38 2.93 86.7 2.83| 83.7 3.00 88.8
V- Ty 3.0 4.85 4.65| 959 450 | 92.8 4.80 |  99.0
Nv oy T U~ 3.0 2.05 5.00| 102 4.75| 96,9 5.00 | 1020
4.38 4.19 4.03 4.27
oo\ +0.43 | +0.52| %9 toa9| L1} 4oo0| 966
RE =D 0 A—T 5.0 6.30 6.00 95.2 5.42|  86.0 5.53 87.8
BN P R 5.0 6.00 550 91.7 5.30| 883 5.33 88.8
£ B fE@ 6.15 5.75 93.5 5.36 |  87.2 5. 43 88.3
=4 EEHRElLCH4SBRBRERV.C)
BRE B COHM® | AKX | OHM® | BHEXR | 2~628 | BESR
£ @ A IR | 40°C 40°C
(mg%) 1BE60% (%) 8% | (%) MiggsE | (B
& R v o® v 200 325 248 76.3 290 89. 2
A& ® v o= v 100 146 116 79.5 128 87.7
5 B v ox v 100 148 119 80. 4 129 87.2
E W v o= v 100 132 12| 848 125 94.7
H& R v o= v 100 156 128 82. 1 146 | 936
145.5 118.7 132
¥ B fE +4.75 |  +3.38 81.7 44,74 90.8
. 100 124 113 | 911 123 99.2
¥ 4 v F = 120 138 125 90. 6 136 98. 6
e 90.9 130 | 98.9
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BErE ) 6OBMIE | B fF R | cOHME | BFEEX | 2~67 7 | BFX
B vl % MERE | _40°C _40°C
(mg%) WEe0% | (%) |WEs% | (%) |H#EsER |, 9
I NS ey 30 64 21 32.8 51 79.7
IR NS Y 30 49 17 34.7 40 81.6
B (& 57] 9] 3.8 6| 807
RE =7~ FA LA 30 45 32 71.1
NE—~7 — FFAEE 30 46 31 67. 4
3 B fi 46 32 69.3
b4 a — A 100 155 122 78.7
D2 a - A 100 145 103 71.0
o - - A 30 35 33 94.3
o a — A 30 37 32 86.5
S ¥ fi& ] 139/36 113/22 82.6 k
WE Y . —~2(5#) 150 214 210 98. 1
BE Y . —2(58) 150 283 271 95.8
0B fE 249 ’ 241 97.0
ok v .~ A 100 140 104 74.3 101 72. 1 113 80. 7
ok Y . - A 100 138 106 76.8 99 71.7 114 82.6
ok v . o~ A 200 289 245 84.8 229 79.2 249 86.2
¥R Y L~ A 200 317 264 83.3 256 80. 7 278 87.7
SE # & [ 139/303 | 105/255 79.8 | 100/243 |71.9/80.0 | 114/264 84.3
N A 100 143 147 102.8
R A . = 100 126 117 92.9
3 e {2 135 132 97.9
£5 ERFIC & DEBEEELICHE S HEBRER
ERE | W 8 EREC60 B SR EIC|60 H B EREIC 2~6 0 AIERE I
& i il B R _40°C |- _40°C | R gL
(mg%) | A B W3 2 FRIBEOS % 5 RIBES0 %+ 2 R MHERM T 5%
V.B:
. 1.13 0.96
A N - 0.8 Loos M3 g3 1200 31
' o 1.52 1.49 1.39 1.52
o A B omOE LO| Lolos| 1520 yolos 1490 Lgg  189.0 oo 152.0 5
. 0.61 0.53 0.51 0.59
¥ A ¥ » b 0.4 Loosl 1925 yoos 1825 Lggel 1205 4006 1475 5
. 0.60 0.54 0.50 0.55
Hy T —Fivsa 0.5| Lot 12000 7o 10800 ool 100,00 g5l 110.0 3
. 4.16 3.04 2.24 4.13
» * —_ 3.0 Loas 1887 Lgns 1013 L0 7470 Lo sl 187.7 5
) 1.78 1.27 1. 14 1.70
S | L2| Loioal 183 Logs 1058 Lgo7 95.00 4o 06 1417 12
4.21 3.92 3.94 4.23
» v o~ 3.0\ yooa 1408 Loql 180.7) Loroa 1813 L s 141.0 5
RE e~ oA~ 5.0 6.50] 130.0]  6.28 125.6 6.11) 122.2] 6.08 121.6 2
0.78 0.66 0.72
P i 0.5 Lo 1960 ,ggs 18200 0.48)  96.0 o7l 144.0 4




BoRE | # [B BEREIT |60 B A ER BT 60 B MR B 2~6 » AlIEREIC )
& i il - B | 40°C _40°C 3 B LSS
(mg2) | B B |53 2 3KBE60 %54 % RS0 % % ¥ % REBERX 3 5 R
V. B:
. o - 0.94 0.91
i T = - 0.8 Loos| 175 yogsl 1138 10
€ A 7 5 b 0.4 0.47] 117.5]  0.43 107.5 0.45 112.5, 2
. 2.41 2.19 2,03 2.45
Ry b —Fivya 2.0 L5, 1205 G0l 10950 od tons) Lol 12280 3
- 4.38 P 4. 19; 4,03 4,27
»oov o~ 3.0 youg 1460 :t0.52= 1397 4 ola0l 1843 o0 1423 3
EE -y o AT 5.0 6.15| 143.0 575 115.0]  5.36| 107.2|  5.43 108.6] 2
vV.C
. 145.5 118.7 132.0
Ao .
N AR VI Y 100 | oyl 14505 [ond 11807 474 18220 4
S N 30 57, 190.0 19 63.3 46 153.0 2
A T = - 30 46 153.3 32, 106.6 2
BOmOf OB oKk 30 36 120.0 3 110.0 2
B o Ok B ok 100 150  150.0 1180 118.0 2
o B 150 2491 166.0 241 160.6 2
»ooE & B 100 139]  139.0 105 105.0 100 100.0 114 114.0, 2
PAR S G~ 200 308 151.5 255 127.5 2430 121.5 264] 1320 2
S A e 100 135 135.0 132, 132.0 2

Bk 2 RS, ThEh49%, 33% LBEHROB LD
RISV eI nl

23V BT, “E—~9Y 7 5—01H238%
DIEFERTBE LI,

€53 v CTIHHARTRE TR30%, PA MY -~
AT IR\ TIX65 % & B EEER 2 R Lic,

D EIRE#60% 0> 58021 kv

260 VT o A

&y

WL

OHRFEHR LIREOL R OMBRANTIL LT, (K2R

THEERL B AHEES ). BRBHFABR CLRIERE
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I0, I bIRER R, BE60% K05
I DR RER LI,

# &
BEEBEECH EOEBTIET, Z0/MEOTE

WCRETREIC K LS04 O REBIRIL T, 12T
RIREHRNZbRDEEZ BID, Lt > T

40°C, 60 HEORMBREHEILT L R4 b0 &
2 BRI, b b Yo~ AR TIIEES
Famz 5N EDEEL BN,



vu A X I ORI 30 5 T RS (4

EERO vy & (LUF Ca &35) HinERz
o U TENRIS o M 2B OB Z MG OBl ioy o I
JRIFD Ca HANTRME O EHER & BT OB R OHE
PHEETILENRD Y, ¥l ZIULRMESER TN
& CaBECDNCHEAET D 2 ETHDo £ T
FEREER & U CEIREIIM A U CR—0fkhe 52
THENRIG D IR RZE A 1T D,

R LBl HE DR D 7oy Wister RD v wm
F A I THE 180gm HiBED S DIETH S,

FRrR O MR ER L Ca=83L.5mg%, Vv (L
TP &4)=6158mg%, ~7xvva (LUF Mg &
$)=105.3mg %, T, ZOHETIORMIEh S
DHERE AL

FERERE O N Z A 5 BT /Ry, R &,
WENR OTETNEZEELOEE] Smear $512 X Y Sperma %
O ARIERE L BE LGREL, EIRAHEY 7
B, 7H, HgEs (7~88) o3y EEL
7o

1 BlvexX I 0KER XUSEHERER

IEIRGEINC IR FRE N RRIC T 7od, Ok
FOFEITEHTHEN Lo A OEREIR AR
JBFEH 1 BY D TIEEAL BRIV, K 1008
WHIRDWTHRAD &, HHNEET, P L Cipkto

* HRERL AN SRR

7
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oo B B*

g

BYFHMETTAEANAR BN, SHUITHERO 2
~3 BRI EMETT505TH %o

I Ca o

WL EGIER T b o L h &L, WavdTine o
NTET T %0 RAFHIHIEICZENTRD B A e
2%, RAREEIITICE <, BITEL o Em
/i:\‘[/ﬁio

I P oW

JEIRA I 2 B U TR R A bR e s, R’
BRI R <, BRI T S TR -
& < I BB E R Lice

V. Mg DHA
Mg (32 % 8 UChRr, RAFFREER, WINR,
PR & B ICENRD BT,

I B ORHEIC X Y IERERCIX, P, Mg LT
Ca ORBHIFIE D DEEL T AL 0L Bhbiid,
HH R BRD IR R R, B~ OFEEY
LEDTDLDOTHAND, BEORDERFELR
AELBEZOD, FRIEDNTUIFOSITRE R &

D ROBEEHET Do
ARL, 220 B AR - REFESEATES VTR
HLIWETH %o



HEREROBRGES L7 a1

I BEo7AD VHFdBREEHAEC LS LYY A

B IOV vEOZEL

Ik L R =

B2 s W THEREFEO 7 v U i & 205
B X 58k, Fraavva (T Cdk43) %
IV v (LATFPET3) BOEMCONTHE LK
DT, BlEOSEXEHCOWTHET S,

FARETHITEE LY, KBLNEEHEETDIRE
COTOIXREFEDOHRITELAD ZATWS, KEIE
FTOFFHETELTHCDIES, 27, ¥, T,
WEZILCOME, AL EE, @I E LTHELR,
PEERFIC AN DT, BBLDOE LTRIETOER
BHZHG BRI TV D,

RKELANF TR UEETY, 20N KRELE
B, BOTHLFREO BRI S BTl
Z)O

AEEXTEAYROI IV —FRBPFTEED T
2o

D AEPEEOL K, EAE BHCEATH
5L DEFEDITTFo

2) ANE, WATAE, 5 TLEOL S ICHEPE
BENE L, Bliiodinad o,

3) HEH, THH, LA EL>D XS IElEEYF
DELTHWS LD,

R X UERFIE

D #& Bt

FHINZ LA ETHADPEENSBA LIDOT,
H, BRI ) LTwinngs, —#odb ok
JLiEEETH 50

2) BBl OFEE s X O TRERE

FHERCARERE, fFLLBRLIELTCSEA
TREEDEEL Lico

TR ORI 2 LE UL

A. KEFTHTSo
B. A (12 =i TIHT,

* BRAUERLETAERTIERT  SREEH

I L S A

C. Wi (3%) MMz THHTHo
D. {hThd 5,

D4 TER Loy, KE, BE, MG, 33
DT, KT LT EDOR AT n 27 1
M OBBTIE A TR DN O T H B
A, ERBEOREOhIBRAELFTROSETIR I
LOEMIEETH D L, PEITEATI TR HIE
Lo, HEGOBENSHDOT, AL DEETIE
e\, ZECIEENE 1 RRICIRE Lo ot Eic o
WTIBEEBOBEHT, BT2HHTS, BEAINZ
e\ T2 0ETHD 2 Fkdh LDl

®HE, £bH, Toftitit, A, B, C, DD4H
FEEA &b By, HiCid e OAICE X Tou SR
FEbHHDT, BIFLIChDLH B,

3) E=EHIE ,

TAH Yl E LR oW TL EEY kB
% BB S OfGRi B X ook L, 7=/~
N7 ZVA VI L BIEER XU F 4 VA REIRIE
RO, 707 Y HREERIC X D227,

BT BEODNTIEF V— MEEEY &, U VT
DOUWTIE Gomori Y I X ) HiaEEY B 2271,

ERBIUEE

D KREEO7 A H VAW F R TEE L)

KEDOT A Y iiit24. 74, B 1122.85CNF & b
Bl Lok FEE R Lo Cha 1 BT &, X
TCIE8. 15, BEII5.32CR U7 A4 VTS B8
X h&E L feoteo

T SHUED 5 b 2 EL T 4 2 VliTH D,
1 BRI CThH 2o MURMTH D bl D
D HI 7z b DI CIEENH O, Thilt
B, IR, BB S oBRTHEA I E B bR
2 B TIREROKXENT v 2 Vli200 LTHh b
FEBFRC BV T LA DEREIIC Na, Ca, Mg s &
ORI A A 5 OTURT v ) R s Bbh
fopt, HSREDed Ok, 57 A% ) F TR O
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®1 REREOT A YMEFEEE R2 MEREDTILH UM
& & & |wme | 7w ] & & & |wmE|S]L e
IR B 39.21]  63.93 24, 74 @/ = 28.92)  47.46 18. 54
Lk FOBSRZD  82.200  40.35 8.15 @/ T 29.98  45.45 15. 47
LN 37.60|  60.45 22.85 U 7 QBRI 18.01] 21,14 3.13
LB HORSREED,  81.58)  36.90 5. 32 ©J L 20.32 43,44 23.12
0T & T b el 0. 89 [ pﬁ%ﬁﬁﬁ) 15.56 18.89 3.33
© T K 2 92 8. 50 0.67 JE=x-17) 30.79] 47.34 16. 55
®JE e 6 40 5 o3 o.56 1 » (1%?@3&) 15.29] 18.93 3. 64
Couo@ eI el 647 L4 %A&‘%ﬂ 32.20  52.79 20. 59
[ v (g 1176 1071 100 m/.@%? 32.20] 54.68 22. 48
© e 18,45 1067 1.22 595 = 30.58  47.39 16. 81
@ B (L85 10.62 1.23 NFET T 32.70, 53.82 21.12
@ LB 5.22|  4.75/ 0.47 GGt 1008 TR 1 HEW Dot tFEhT)
7;3*;;)'3& o 5 zé 1Z Zg %2 0.35 NSOV T, 2R T Ah Y TS 47,
- 6e.33 32 79 _— 18.54, 23.12 THot, “h¥ 1 BT © 5
@ 30,16/ 19. 23| 10.93 15470 % DA33. 131223, 120 4 D3, 337 b, FHE
@ TREIE 26.26| 13.22 13.04 B EBTIIRETIORBN D Do
WX 38.94| 45.71 6.77
{ VENC ) 30. 74 31.06 0. 32 £33 KE, Z5BREOFILGVMEEEEME
=) 15.34|  30.88 15. 44 - BT T
@ jf i 215,12 216.68 1.56 GG L gug FAf ”ﬁw
@ % * 223.34| 225.61 2.27 O® = 12.91)  16.78 3.82
¥l 269. 64 274.15 4.51 @k = 15.29|  25.45 10. 16
- - . VARG D) 7.13]  10.76 3.63
GURH 1008 I35 1 LB Dec T v ERD 0.31 14.85 5. 54
7 B . . .
AL, GRS R EF DR TLE S X5k PO el I e I B
B b, BEH0.56% R LicE s, KTHTTRE J VARG ) 10. 70! 0.85] 9.85
ZAERMML. 00& 75 b, HEAKCAI T b DXL 14 & [ v GEED 23.65 16.50 7.15
7 oTe v (R 13.94 4,09 9.85
FoEBT 3B ENAD EXEFTIRER T @ FATA 5.76/ 6.6l 0.85
NABERSTH O, MBI 7 vy ) Eafh @[FEN AT A 3.47  8.80 5.33
THOto ZO LS IEMCEEMT S hicd DI, { v G0 2.1 5,78 3.62
FORORRE, 7 4% ) CBIfR < WP B b v QEEY 299 878 585
RTLES. ZOWHBD LWAILEERE T, HihH: = ﬁé“”w S R o7
BHE LTEEL LLEVEIIZTR L, 28kE LB @ %‘fjk 5(%) ijé j Z: 2 ff
fii10. 93 £13. 04T > 7o v (D | 15.18)  17.68 2.53
e, O, RIS T A VIER T B O r (D] 48 671 2.53
7o r o QB 5,40 8.22 2.82
T D, AT 2 MR oW T v Y fil. 56 & Tl 2.61 3.79 1.18
2.27C, LT A ) {H4. 51 TH DT, VARG i) 1.93 2.93 1.00
PGS OEERET, KT +10.21, FE +0.13, 4 v (D 9.55 10.86 1.31
HF—0.19, 5FH—-0.50CH D, H%, EhLoT v (HEZRD 2.48  4.22 1.74
HDo : L7 G 3.02  66.6 3. 64
2) NEEOT YT onT (KR2) GGRUR 1008 b5 1 B Decll THA>T)

(172)



AT HAIAEITFEEES R L, T 7 v
Y {ifi16. 552345 T113. 641 7o,

IHBEDOEXALET, WATAE, 5 THE,
FrHEL T AN ) AR TL6. 815 522, 48D EF T
Ho70

Pk, DNEiL 6 MOFEILFXT7 0 AR
THY, —MOELKMTHE LA, R T
A HVHETHDOH, FOffiiE X < s b gl E
MEMPBH 5o

FEISS D EBAEIL, NT+7. 34, WAF AT +18. 82
LD T3,

3 BE, £5ThEDT AR V)Mo

T (E3)

B 2 Eie oy, 744 ) (3. 63&10. 16T,
ChERACERPhbNIETIHTREDS, T
S V3. 63 70 b, EIETIE5. 54, BEER N THRT
7ob DOIE8.63L7e b, FREETL DX 7 h Y {lipihE
< InoTze

T LEINOFFERE, FORIIOTIE ETER
FhofBEBFr ks iooick o A, H£ob OULEEmN
1.75, FECi=b OER{H9. 85, ¥EIFTR UL 7. 15, Wi
BN TEHT LD UL9.855 7 b, T DI
XD LA KRE L 2T B, TGS 12 XAug,

WL e bEIE—4. 35 CHENE I CIEE, FIck
HEXHETEH D, UERICKSCCLRALUER 2 5

L, SENTED T G CIEH DI, ol h EEER R
&7, FTHI L LD IBIBMTIA & & o
oo

AT Ay BAAED LBRT A0 ) ERGBTH
D, FHTHZ LI D 7 Ah Y HCITZE DI,
Z DOEEIZPE L DT B,

FhRLRET TRV, BEOMLATH S0
TIDIN~TR AN, BDL DX T A7 Vil 18
THYD, #TRLD, WDl 7Ah VT
HOTe

4 TELAELIBEED Ca L PEBOELGEL)

K, REZOWT, FEETE 1 BEAZRT L
LR AL, T Ca X POBRERNE A
NE, IEFTIMCP LD Ca DEFEENE . =
CTIR IR BR A 1 R IR Loy, BRI K
A FTECIUL, KT, NEELIC Ca, P DIE%
XEBIAEL D THES S,

BT, BERETIEET2OMEER LS
5, KIET, WIFCEL S Ca, P OBERILIOLHIH
T‘%b‘{ﬁﬁ%;ﬁbt‘o

HEiHRLo Ca 2T, WTFhoRBEAEL &

x4 ZEEFHELEEA0Ca & PEoEl

" e s | BEERAT | BEENAT | 3om
I 1 mfa:c@ HTH HTh <m<g®5
FRELRTIC FAHLRTIC PHEERTIC FRELATIC
mg mg WITDE mg MT%% mg WIH®H mg WTHH
(= 3 x4 ek % = 3
— Ca 158 80 50.6 -
ES < p 448 240, 53.6 - -
— Ca 214 186]  86.9 - -
N =2 p 428 385 90.0 - - - -
—. Ca 72 60,  83.3 - -
O < p 350 236 67.4 -
— Ca 104 98 94.2 - -
@7 2 op 238 178)  74.8 - -
. Ca 72 59 81.9 - -
s s W p 372 252 67.7 -
— Ca 107 96|  89.7 92|  86.0 -
= B P 9% 93l 96.9 93| 96.9 - - - -
" — Ca 75 34 45.3 38| 50.6 35| 46.7
&2 p 210 1000  47.6 1000  47.6 98|  46.7 - -
_. Ca 38 27 711 26| 68.4 34 89.5 -
T b H p 222 146|  65.8 196/ 88.3 182l 82.0 - -
— Ca 14 18| o928 130 92.8 13| 92.8 14 100.0
2P L p 45 35 77.8 45| 100.0 35 77.8 45 100.0
- .. Ca 84 98] 69.0 - 63 75.0
FAATA B 44 20 65.8 - - - 44 100.0
vy , pon Ca 75 72 92.3 55 73.3 48] 64.0 46 61.3
FAED P 62 54 87.1 62| 100.0 52 83.9 60  96.8




DT H0GL EORERN D D, WD TIL 100 T
Hoto PTIXERHT LD 100 %, KIFT LB
AN % TERClo b OMFE CIT7. 8% ThH ol

EEE 2T, Ca, P EHIT, WFhofiEE
b F ORI % TEO T e ZHITE HTEM
HHLCERERIo0T, TRKEETTR X
IR LFHTHUE, BHERIESIEL oD TR
febimnEBibhbe

F Rk bnEHTE D, BREBMERL-C &
BAEROEWREEDO—D L B b,

FBE T, Ca, P & HKTI TR L DIXBEER
MEL, BEERINL THTR b ORBERINEN D,

BE, TbhEELIMPHEVIFHEIEVRAVbR
D TERNIEA, HOATA, HxAED, b
LIZ oW T of&LRAUL, FHTHHELD
MWD DFHA Ca, P DBFRNEIND,

i &

@D KEERTADIEERTHY, ZhEiHTrs
HhT7TABVETHO LnL, AULSKELBIE
BIER (3HED 5 b 1A, BEE, £505
MAb EXIIBERRTH O, T HI LR U B
BRHTH 270

Br R LICEB E T bEEI TR E I A, LD
HEDBE LRI U BEYRL, TORERAELILE

CHREFETIE Ca X b POBERREL,

T ote,

N, FOMOFEET AN VERERTHD, Zh
FITIHEL 7 Uik R Uichy, BB
L OIN&EL TeDTs

DEFYD, BEYITH LT ) IE U IEM,
FTHEHN T A BV ECHOREDL, LBETHD
b DBITAHC LIL X b, BTBECECTIT &
B5C&ETHBe

® Ca & POE{biToWTIE, 1EEOENC X
INEEIC D
WL, P XY Ca OBERNREIDO,

=i, Thelho Ca & PIROWT, FHTRHE
B rOBERNEL, BEOBHFRNMEL DD,
B OREIC L 5D Tikiku Bl b,

s # T B
1) #H, BE: %ﬁfﬁﬁﬁfﬁiﬁy 16, 147 (1964)
2) ” ” 17, 153 (1965)

3 §ﬁ=ém# 24, 3~4, 175 (1956)
4 BB v~ FEEE, 224 (1940) FELE

5) G. Gomori : J. Lab. Clin. Med., 27, 955
(1942)

6) 7EE, FH: EReFask, $360:, 643 (19
15)
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EEZBT2AEMBERERT VY ERED
ZE)IZ DWW T

(1 i
S EHEE DV IE RS, TR ORI

ORI DV TR L, £07nT, EREERRE
Lic#d, 37°C THERBETHME LD S 5~7°CTH
BV A ERMAROFTNRECITTEENKEW L
NI Uize & FolRalE i O & A KN LA AR
OBE R o THhD &, ERMET X 2BEE TG
Yhe 25 ZEMNLIELIED Do 1o Zh HIERMEE
AR OREED D\ EHIRE L LI ko T s b
RigoTL 323D EELbIA, COMBIL T TIC
Ayres?, Marth®, Mckenji®, /PP S LoTH#RE
A T\ 2o EERRERIHR LSS, BEE
Pseudomonas & Staphylococcus hic I AH &t
HZohd EDHEDLH o Staphylococcus v Bl
B& LT T©il, APHREREE LCLEERT
HETHHILIIAMOBEERTH D, Lond BPHRE
B THh % Staphylococcus aureus D=V 5 b F v v
L UDEBEONEROBELETHOMEAEL Y S, v
LAENOBARET HBE, FCRE & OB
I owcBbhd, £ THEBILSERMLNLSHEL
7z Staphylococcus aureus DEJR TR %HEHFER
B, ¥ESRYE, FEBROFHECSWTHEL, H
4> T Staphylococcus epidermidis DZEFE DU T
LB LI UTZOREC W THET 5,
R D CIC BB A R

O HRE®

HABERIEART, FAE E&8R EFrb
438 7 Staphylococcus aureus (LR Sta. aureus
L) 60Kk (B R EBRARRLIOR), Staphylococcus
epidermidis (BAF Sta. epidermidis & &9 508k (A
361kt: mannit SREGHEY &) HEA LI,

(2) HREORBERE

BEERRLS D2 U 25°C C24B5R, 74 3 vis
LD, —ERHEBEY VA VA~ L VT LY,

* ORI AR AR

PN
K
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HoM - B U =i
H & £ & @B =EXR
VEEHICEEE L, 45°C, 37°C, 20°C, 10°C, 4°C

CAREE L, —SERE C LR A A, B
POPHCEERIC AT L, 37°C 48M5RIAEE L CHBIIE R
VER AQ@N A

(3) mannit 4f#EMH: “

T4 3 vEh Itk b EhFR37°C, 20°C, 10°C,
4°CILBT HAMMOREMERE LT

(4) HTEEROWEMEE

HREL T h Fh o K AB T 8EL,
FRhFENITOC, 20°C, 10°C, 4°C-TH#%, HE
HEEEOERED 5\ ITREEE R DO IR
%R 245H Z LICHZE LT, ToOBRMREYHE
LfCo

(A) coagulase JE#:

TR Ut SRR E% 5 Z oEEwimm L
fen— A V7 2 v s VERIC KL BEL,
etk U745 BB O RUGE X b HE LT,

B IRERE

IIEM A — b A v 7 oY g VEERERENO % A
HHEBHORIEOEJ/E B L

(© DNase R

DNase SEXREH (RPHELD AV, B 1SN
HClZER ¥ THE L, '

(D) phosphatase B/

P.PZEREEM R 2 v, FEHRT7 v2=7
ERAIE, BREOFEYBEL.

(B) lipase 3Lk

milk caseinase ZFEREFHIVZ LS,
M D3 B A 22 LT,

@ v SRS ERR

R E M CRIFED IFRD D\ LEOMBRE
TNERS GBI 1P A R U, (R
Bra BRRARYS, MBI OBER LT 24 7%
BE L,

2 w8
(1) REFEREE & B & OBILR



{A) St. aureus & Sta. epidermidis DIEIHAEE

St. aureus X Sta. epidermidis &< HXT, HiE
~mEiRER (20°C~45°C) TOREEFN L LUBLL,
IEEE 1 ~3 T, TOEHL 10°~10/m] iIKEL
Too Tods45°C L20°CHEF DMK E RERNRED H
MNice L LEEEREN10°C Tt s &, FEX
BEAEEBIEL, 4°C TIEBE 4 BELD, B
DWW FED iz, fili5 Sta. epidermidis DK
FETTHW DR TILD 5 0EHE R L,

1 Staphyloceccus aureus & St. epider-
midis DOEFRE LHETHRE

Log
200, 10 & aueus
7 €1 St epidermidis
e B 5B AR
- 20e 8 ey

—————————

<

i
¥ OB e R aays ’ days.

B) AFPHEREEOMEEE
APHEREROEBTRBIE 2 KTRT IO, &
JEIR (10~4°C) & %\~ T ik Sta. aureus FEFHFERR
(LLF Sta. aureus(GE) £529) L OERIBD LR
Tehotce & 2 AR PR~ (20~45°C) Tlk&
JEpve Sta. aureus(FE) @ BT, HBEMNFEL, 45
°C, 20°C &b IVIREE R L TR Y,
1~ 3 BEEEHCH Sta. aureus(FE) (3 102/ mi DO
P g L lc o LT 105/ m] BE LA RS b
Aol

- K2 Staphylococcus aureus (thEk) DIEE

R CIETERE
) /318 -
100 e 10 a: St.auvrevs
/ Wi (pBHR)
8 HPBERECC)
6r 10%
R ——
N D 1.3
4r o i0a.
e —
R . .
2L
0 ! 3 3 I S R R
dnys d@ys.

A{2) R & BERTEM: & DRIk ‘

{A) coagulase ¥ X O i D2EE)

Sta. aureus @ coagulase DEEAEFRIIMUKOZ L
P8BS HRIE (20~37°C) TIIRIE 1002 TH 503, &

K3 BIEFHEECIIT D Coagulase DLEEN

20a.
+)37a,
or 4 37a $/0a.
!
/ raoe
/
¥ 80 o - — —to’
— ‘:—;’_’, °]0¢'4d
;S
#* 60 // /
A ~ a: St aurevs
57 :
-~ @ - (EEH)

gy BEARR O

20

L L
6 3 /2
days.

K4 ZBHEFRECHT DIPERISOEED

100+ 37&/20&'
/. 37a’ /02041'
# 80 / ]
j /
/ e
= 6ok ! '/ a: st. aureus.
—
/ -« a’ (PEH)
BE: BEBEC
F 40 /-/ ©
20
0 1 1 \/} 1, 1 6]\ L 1 é L 1 192
days.

Wi (10~4°C) Thaln DERCEME R L T W
7o Tidb 10°C Tl coagulase DFEAEEIIET
ThHH, REEBABRRET40~50 D EERE R L, 7
H B X B R EkTI80%, Sta. aureus(FE) T
1%.100% OELFREZR LI, ek 4°C OFETHME
# & DITHB0 2 DELERNTRD bhvic, INEREDRE
BT coagulase & WAV, FiRI® (37~20°C) Tik
frh3ERE,  Sta. aureus(ZE) & 1T coagulase & [EHE
TeRERRLICH, 10°C TOERE e UG
DFRD Hig o,

(B) DNase D2£T)

FR I (37~20°C) IR\ T, ArhHERERK,  Sta.
aureus(FF) ® DNase DEAIT B UL L, H3E%E
%1 ~2 HHET90~100% DpEAERYIR LI, HEH
EEA10°C LATiR /b &, Sta. aureus(GE) (TIEEH
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4 B BC8S M ERR R Lichy, RPEREILEEE
kbR, 7THZEBLTH, W¥A L LT DNase
HIXRD BN Es D, Sta. epidermidis L DNase
BN EE, 37°C BB TH 5 BSEEL R
L7l § & 7007 L L 10°C DEETH £ O
HEITE LT, 13~25% OBHKIENRRD bhvic, 4
°C UTwinb & Sta. aureus, Sta. epidermidis i
# &b DNase mEHIT4 L FRAD BRI DT,

5 HBIEEREECHKIFS DNase DZE)

Q: St.qureus.
a: » (&R
€: St. epidermidis.

o AEBE CO)

days.

(©) phosphatase D257}

phosphatase @I AR (30~20°C) Ik 3\ T
Sta. aureus 7% 10025, Sta. epidermidis 7% 40~50%
DIFHERE IR Lo BEEREY 10°C LTIRFIFS &,
Sta. aureus OFHEMITABCIIA L, FO7-d1c 208
Ay b DR E LIcie 3 &% 2 2 o, Sta.
epidermidis VISR H32% CHiRIE (20~37°C) @
BAE LML C BRI SEEs R TR, ok
HEAER R S Tole I BIEIRIC D 4°C 1ix
A&, Sta. aureus(FE) O—FHT L ATEM N BT
A DI TN TER R R I a0l

6 HEHBEICEIF D phosphatase DL5E;

() 374’ 2
100, 37“; 200. 100 (204 a: st.aureus.
| a (i)
| 20 €1 St. epidermidis.
7% 80 i W R A0
1% 60 ’! 60
40 /I 40 10e.
/ Lloa. yd
2l f 20 g
i L
el
0 I 3 7% 0 3 92
da)’& daysA

D) ¥EIMESIZDWC

Sta. aureus D¥AIMIL coagulase, DNase, phospha-
tase DFAEEHR & MR, SERREDOS BT, 37°C
RO & & AR b G R cEm By TR L
oo & ZAPERIMALER (3 B/ T 5 & imss
DHBRIL37°C KFHE L D 20°C BBHEDH 1 & 2

B7 SIEsEECIT IEMKnO%E

)
100, 20a. 100 2200
!
/ / a: Sr. qureus.
ad; ’
wool Y sl0a. AT ar o ER
{' ! €+ St. epidermid;s.
] | BT ERRACC)
# 6o} | ! 60
/ |
# 40t | 4o |
i |
! | !
] , 1oa
20 lw e
e / e
0 3 6 g 12 3 6 ] /2
days. days.

1co Sta. epidermidis i Sta. aureus D¥H & L8
R RITL, 37°C BB TI%Th oD 8 B
PRENMET Lice DX 51T Sta. aureus OYEM G
1137°C X b &R (20~10°C) DITA B ELHE <
Bbhice & QICAFRBREAKRCTIL 10°C DRIk
VT 802 AR R L o

(B) lipase D)

Sta. aureus (FF) 1%, BEFERE 37°C 25 20°C
AR T35 & lipase BEAERIVBWICE T L, 37°C
TEHERNIZL CTH o b DM LIE T T 5, =D
HIAMEREC ST, b2k EECHbR, &b
#HIRAE Sta. aureus(FF) & b & RBERE L
eofze THEW LT, J6k lipase {HEMENFE & 24
BTV % Sta. epidermidis 1% 10°C T EMEA RT
LONRD Y, 10BBEOBMEINTED b,

®8 HBIBWMEECKITD Lipase DEEH)

05 .
“ 37a. 700 @ St. aureus,
C 31 g X e (dER)
B8 80 T 80 / €: St. epidermid;s,
’ / BB
£ 60, 60 I
J
—
£40 0
/204.
20 / 20 oa’ )
/ 37e. Loz=zllpe
¢ TR TR0 ST
days. days.

(F) mannit 4FEEIC DT

Sta. aureus @ 37°C kB 5 mannit ZJAEEEIL
DNase, phosphatase & AR 2428, Ap
BIRERR, Sta. aureus(JE) & $80~96% DEN M
&R LT fiiF Sta. epidermidis (¥ mannit 2%
R DOEARNS B0, 24RFHBCIII10% D5
RaR LIt ¥ iainotcs Lo L7ns D10 A%
TIT3B M A TR Lice & 2 ADMERIB(10~4°C)
TliL Sta. aureus & Sta. epidermidis DBESFRIT A
L, Sta. epidermidis (% 13~14% »% mannit 5-ff%
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B9 HBEEERECHKT 3 Mannit HEEEE

a - St awreos

y
bor a. 100r 3702 a: (EH)
}03 5 200 e e Sr epidermidis.
e wg EFRE (O
0 e 20 200"
e /«/ /'/ 37¢e.
# 60 / 60 [ Tz0e.
/ T/
40 / 40 I/
/ I/
20 /'/ 20 f 10e.
/ e
/L v L ,/’1,_ 4e.
0 3 R 3 )
days. days.

AT O LT, Sta. aureus (24 L 7 o
2o
(@ caseinase D2EHE)

Sta. aureus @ caseinase DZEBHIAINTIGDF
E X THDY, 37°C L b 20°C DFABGHERR
K10 HEHEEICKIFS Caseinase DEE)

10 L ‘
1 [

80 i»37a!

Q- St. aweus.

' [CETS]
€ St eniderma,s
EFHRBERCD

€0

EL, BMEORIGER LI, & LIERK(10~4°C)
Il % lipase FEA3S X OY mannit ZMFEREIT 10°C
TIZE A ER BRI DIE LT caseinase 1% 25~30
% DEHRYTRL, i EERZEEL O, D
X 51T Staphylococcus IXEEBE 2 VKR TH 4
fBL, OB WIECT ABE ENBHT
BHolce Tek Z OfEENY Sta. aureus kL V) Sta. epi-
dermidis I3\ CTEE TH 271,
= =y

Staphylococcus @ 45°C DERIEEH S 4 °C DIKIE.
BICZE 2 ¥ CORRNRERTOFEBTRELY 25 L,
Sta. epidermidis & HIEHHKBIRE
13 37°C MfsETh b, 45°C, 20°CTH A DERIT
HHD, WThRFBERRFTHOI, & IHH 10
°C DIToERER % & Sta. aureus & Sta. epi-
dermidis DOMHEHEHERIIYEIR L, Sta. aureus DFHIL
BIET 55, L LALEDIERL, ZhiEex LT Sta.
epidermidis ®J5i% 10°C BT ChHELR LI, L
#2982 C Sta. epidermidis {{EJRMNE & LTOMEE M
MR VBRI B NI 19 il 4 DR

Sta. aureus,

_~l0e. 108’
e 0 //: S s BAEIRME D Staphylococcus FHiH LTV 323,
DA R R
I~/ ,44 ) BTV d  Sta. epidermidis “C Sta. aureus
TR e day R BRI DI EHEL T Bo Ll Sta. au
F EBEERE & &£ 1 %M R
& A hosph
%iﬁi B H Coagulase| Egg. yolk| DNase p OSpt:S-e Mannit Lipase |Caseinase | Hemolysis
B i
q;f 100 90 100 100 100 90 80 80
Sta aur.
37°C 100 100 100 100 ! + 100 1 96- 79 83
Sta. epider. 0 0 5 43 23 ‘ 10 53 ’ 15
el
E%?“ 90 90 90 100 80 90 100 ] 100
Sta aur.
20°C 100 100 100 100 96 29 91 100
Sta. epider. 0 0 ‘ 13 53 60 10 50 8
=)
E%? 80 0 0 20 0 20 30 20
Sta aur. -2
10°C 100 0 85 29 0 0 25 [ 81
Sta. epider. 0 0 l 25 37 13 10 35 5
==
E‘;é'k'ﬂ 80 0 0 0 0 0 10 20
Sta aur.
4°C |- 77 0 0 8 ¢} 0 { ¢} 10
Sta. epider. 0 0 0 0 3 ' 0 ‘ 27 5
LS R
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reus DERMFEFME, VP LFHEIERELVI>D
Tk <, T Angelloti®™iZ X 96.6°CTHREFT
% Sta. aureus OFENHF L BN T %, Staphylo-
«coccus DHEFEEE LB L C, A bEMER 0% %
BELTHD &, MEOHEICRET & 5T L
CKTH DA, REOHEOERCE LIETHELD
DT D IEHETH Do coagulase DEEAREIL 10°C
TR/ % & Sta. aureus DFEEF LD b OlLE
T AR b pb LT, 37°C K b LAEVEA
& UTHRWIESZ R LT T3 b coagulase ML
B OB & XEEBI RV X 5B, &
il coagulase DFEABIC I 5D TIXRSLT, L
AERIC BT HIEEENKbIIZ { > coagulase B
FOBECREEAL TV Ly icBbh b,

ZD L 5 nBl5Y phosphatase, DNase &\ T
RS bl 2T,

BEE R GIL coagulase & M & 2 7e b RN C,
WE10°C TR b &, @RLERI D,
TR DRI & R BARA D B L O Bbhic, &
FUEEH OB CAIIEO A BISEREE IR TH
D THY, HaDOWE R IO OYAEDT B
T, LELEBEIRGZ DY, BHCHEFETE
X5, FRIERGIE—ED lipase KIETHD & \»
SIEI B B, WERT X HE,EY L 25,
lipase SIXMEENRRD L 5B,

coagulase &B§RDOPE DNase, phosphotase ©
ZEE T SR INE UG & IR, MR OMIEE &
E4FLTCHER D, Sta. aureus [X10°CLUTIC i % & 448
N BEER NI IE T 5, & A Sta. aureus
GR)OBMERDO ZITHRNT, 10°C TH8LDFE
R E R Lico AFBRAKRIIIONGE bBEcHO
720 THMHEFETIEAPHREE Sta. aureus
GO HEMTISETIE, =v e &y gk
Bea B3 5 L CE TR EBbhb, o
ERDWTIESHEI S fIfe BR CHEHER L&
FEZ T\ 5D,

VSIS o\ Tik Sta. aureus OFEHERL 37°C
X0 20°C DFNEL, 100% %78 Lo Sta. epi-
dermidis ¥ Sta. aureus D X 5 ICiEMERER I
bT, MEOCKTE N T BIEELETLT
Wiz, L7chy DT Sta. aureus & Sta. epidermidis
DYFIMEEDFEL 20°C BHEOBENHEIKE . 20
Z e BB EEYFIH U C Sta. aureus ‘& Sta. epi-
dermidis DR F|E T 5HEE1ik, 37°C L b 20°C £%
BTBRETLTNLVEFELL L SBbhi,

caseinase DOJEMEE % lipase, mannit 2R & %
SO THECHET% &, 37°C Tl mannit 5#s
B hIEENM L, 2T lipase & HIZ caseinase D
/e ) ARBREERCEETIHRED S B TIIRD
TG 2388y, 37°CIT s} % Sta. aureus @ casei-
nase B ERI1380% , Sta. epidermidisTI%53% Dpg:
RThH Ol HEII—BCEASTENTF - Evbh
B35, EEOFREN BT Staphylococcus o4
T OFERER L I L TATY, Thig SR
PEEAMEW E1X B isb I L AT Sta. aureus,
Sta. epidermidis 3 & bIWRIR T, FR1ART X
5T lipase, mannit Zfi#RE L D LEHVIEMS
ﬁbfk\ HT ENR B, AED X 5 caseinase D
FEET O, MOREBER TEA b e\ W RERRY 7.
SRR = VERLTE D HEEREN, Zhil Sta. aureus
BB Sta. epidermidis D4 caseinase DEEH: &
BRI WX s caseinase BEDER N EFRER
B OFRMHEY O T 5D, BEOHEECT
NEA UHEOFBHMOE R » 23, g 19 K35 1%
(20°CHEE) 2TV A bt & AR TIXW
nEBh s,

Witter'® 325 B 43 BE 55 D (8) & & (R D i hs DFf
U, ZOEWMIRED LA SN TE LD &DN
T\Bo F 7 Peterson'® i X ¥ Pseudomonas flu-
orescens I WTTIEDH B 0°C~30°C I KITHH
BHVER SRR O S UNIE OREEE L FI LT
0°C NEAT, BEO LA ONTUETT5%, L
L—ES WS N BEREET O b OIRE R oh
THRE D L DT B,

lipase VXIPEE G & = & 70 b 10°C AT Th Gk
T o Nashif?® ™29 i L huE, flifasto lipase EEH:
DOEHIMEIL 15°C FrUXTh T TH Y, 30°C B
ETIREEIRAR O EORT W5, B bOER
BT, DX 5 FRIRBDH LRI D 12 Sta.
aureus @ lipase (X 37°C CHOLBEMELRL T\ 5
2%, 10°C BUFic /e % & B iEEaME T3 %0 ¥/
Sta. epidermidis DSH:HIY Sta. aureus & 45
&, lipase iEMED A 525, 10°C KD THiT LA L
L CHDEEEBEL YD & lipase DIENE
BV OBEE b SAVBIRL T2 X5 TH Do

RIS (87~20°C) ksl % mannit ST -
pase, caseinase DIEMICHNT, WhUABLWI &
MR Hh, Sta. aureus 1% 100%, Sta. epidermi-
dis CIRT3HDIBMRTH Dz, & ZHM10°C BT
Wieh L3 & A ETEEE RS Inlnholce il
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D Sta, epidermidis 72T 23 EHAREL TR Y,
mannit Zfi#EEAS caseinase, lipase & Fhii UCHIE
OHIE L OB oL | L S icBibhiic, Dk
O I 5 ERIRBUE T st % AL RHEOE AL,
coagulase P LTh, FPIRBRET &1/ hER
W5 LB Sta. aureus & Sta. epidermidis
D FEITEY coagulase A FE & mannit SEREH S
FEoaxIhThbnay, IIEKIG, DNase, ¥l
RiGEBCH LI TSTETHL EEZBND &
T AKIRAF B DR M DS 5\ T BB 5 5 T
L LT, mannit 43fi#d: lipase 3 LU caseinase i
‘]"m“fJ BHCHEREZT L OLEELDND, COEK
SHIOICER, IBl, il oRigolERE
6%%Komf%ﬁﬁ@ﬁﬁﬁ&étﬁbméosw
phylococcus © & D X 5 InRBE & A LS fe T D
I 5 &, BRBERERCRETIHE BPER
Kk, Sta. aureus(FF) % & 3>9° Sta. aureus DHEJE
EIEIE R, Lo T=v e bFy vt RS
BOBRMEIMETTA3DEEL BB, Lo LIER
TT% coagulase, caseinase DOJEMNTHRD BRI
HEENDLAT, BERSBOERICKES L IHaT
i, =vFe ey VvORESLCIEAES R X
DTHETHEERET $ vHFBOBNRLEHEEL LR
bo FIBHE & LT® Staphylococcus %% % 7z
BE, EEXREELH TS Sta. epidermidis DHILE
BT L ILIRAECHEE L, 2> 2ER T C% mannit
I fiEEE, caseinase IGMEZ R THELZE T
hbf Sta. epidermidis OFFHe AR O BB RFOE
EHRURTERVWERRERY bob O LB b,
& B

1. Sta, aureus & Sta. epidermidis DEFHFHEIR
BEL 20°C # X WIZ L THOBRIED v, BiR~
B35 (20~45°C) Tl Sta. aureus DHHRE L
TH B, EER (10~4°C) T Sta. epider-
midis DFHFNFEF LB TH Do Sta. aureus (LK
WTIIZ LA ERFERE I\

2. Sta. aureus, RHEERRIP R K (37~20
°C) L Sta, aureus(FE) #R X b BFNF o KR
jif (10~4°C) IKRWTIERITIRD bRty

2.. coagulase [I{EJRIE (10~4°C) i3\ ~T H 80
b 100% OEMEEEZ R L, coagulase JEHICH %
EEROMEFERAILE LA ERD b, ZhicxL
IR EIRC 72 3 LG &b, 10°C HF
TIEEEE S AR ED BRI,

4. DNase, phosphatase (% 4°C TiHiEHENE &

lipase,

(180)

A ERBD BRI, 10°CHERITKRIT %
DOIEMEY Sta, aureus 1Z < BT Sta. epidermidis O
JihEVy s DNase OJEMHEEICK L TIL Sta. aureus.
@ Sta. aureus(JE) BRCI185% DR 4 7R L1228,
RPERERILIORE b+ TEETH Ok,

5. mannit ZfFE L lipase DIEHEEIL & < HIE
OHIERE & OBIEN R, APEREEO BB
C, Sta. auraus, Sta. epidermidis & % IC{EIRIERIZ
BT, TOEEERRLY,

6. Sta. aureus OV & caseinase DIEHED
EAIX37°C X hd 20°C BEDHNKE L, SR

(10~4°C) il 52T mannit SfFRE, lipase
DENERRT, MEOHIM & xBIR <, W
-1 T%, 10°C Tix81~20%, 4°Citis\»Tix20
~102 23 Bt % 7R Lico

AR DIRS, B 1 3% 05\ e fd s 7o 47T
AEIBEHELERR, &b OB MR IR
HRBERRE e E BRI SR L 4
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. 3L Bk
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AL DB AR T ERFERCTR O CH
HL 7

. ZFC&®IC
AMBEEREC ST 5 RIBEFIC OV T, %K
personal health control DI b, ABOIEMEE
BOEEL L TCOBEELLREDTED, BRANDLOX
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BT DLENSG H—c\ bt T BIFE B DR
BTHHETHE, ChbFAHELTHRTs s
ElE, RWICBEZENDH D &bl bis, Kand-
ler Hhbivbh &R ERELERL, Eddy O#f
R EO%, BFHOLLOHEBOFRAZREL T
%o b, psychrophilic, mesophilic, thermo-
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philic &\ 5 FHFEX, MEORFTEHEE (LR
DS EHWIRERD &M HIEIS A RE LTl
ATRETHY, ~BIABTRARENAETEFRE
b, s b T B § DO TR trophic &
SEERE O T, TOMBEORMEEY S bbb T RERL
L, f&ifre U CABRCERAFRCIE %I E
B e+ 5 EEREF AR DL TIL, psychro-
trophic mesophilics (GRFEICER U TSR M AR ED
EEFRT 5 Z ERREL TV bo InRREN T X
Sz o B DOHIE% psychrotrophic bacteria & FEFR
THHACHDHELEXNT WD, LD THED
psychrophilic bacteria (JF&AHIE) 1%, EIERE
EHEEERYET2MEOFEENEHI NS T, £
DERAERETH b0 L Bhbh b,



{LRE & p DRk BBk v o 7% e 12 BA S B EgE (VD)

~T7mr~—Yavidfie A% I v#|, & LT Diphenhydramine o4} HfE &

i

BfEfL e A % 3 VRl EE T BRIV TLE
EBERE 321 BIZ Lo L IREFORC AV Bh
H5LDTHHE, B2 FOSEEENRT § /= —
FTABMDLDOTHY, FIE3 KIXTOEEEN 10
mgw/w2% LTl bt LD 3HEND
e BEBHEIEAEEI R T 5,

Los L7 bW E1EE ORBIEIEMEL I T\ 7
Vo T THEeAX I VAT LOLELFEROALEDR
\~» Diphenhydramine /> & L, HEHED S 21D
Bz ~7 e —v g VEEPE RS LTREFL, 14 v
TPREHRMIEOH AR X 2oT7 3 7 RES O
EHEEHRE L OBEARRNCERT 5 —T,
BT AZv= b 257 4 ~LEOTT /=
—FABEIET I ) =T AR ORI ENTTRE &
100720 A BIARIRTOREELE TSR E D AT
2T\ 5% Diphenhydramine I ERBRENDL
Hh, ZOIDEWEIERD HAT, REHERE LB
mEn—7, RBER OB L CngikiET 5
DB Ulso IBMIRIEILIEROL: LT HEZARC
BOTH—BRERBETH D, RBEEIMC K
PED AT 233 BT INBMRHCHER Mpt ke & < [EIRER
DIETORKAKDRRE LD Z ENHD bivice Lioat
DT Z DEEDKRED I DICHEN L DB L X
LWiHHR, BRELTCHRZIEBED LT 1+47
BRI NEEERBOREOTCHEET D, W5 2 ThH
{ Diphenhydramine % ® % O fSEN bl X £ 3
VHAITH Y, FEEEE LTS S DI LEER LA
BEIEHS R DO EERSPHBECN L Oy
THHEALCRBRECLIELL, EEOHELH S
PRI HH LB edy2l,

il

* HORERILAADTIERT  ALHERGL
AR TR A

S = RPN
BEOE OB T % A B ow
55 e

2 B oo I
LR B
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AL TEBICH U3kl Table 1 @H 7o 10 fE
T, ZD5H 7 3 2 =—FAMO 4 Dk Diphenhydra-
mine %% U¥ Carbinoxamine & Diphenylpyraline
O 3ETHETNCHFASOFHT 3 7 =—~FLVETH
Z} o

2. AL A ST b A

Diphenhydramine %% U & T 5 e A% 3 v
DEAEBILA 7+ A1 2\ T 1% Clapp?, Mar-
tin?, Parke®, Banes? HIZ I OTHEEI N TV 52,
ASENT IR BOFEZELY S L, LThhibh OB
FLtcA A v IR B0 HEIREORE @ J5 A L
o

T b= & 2 — P Diphenhydramine-HCL!
¥ (LUFDPEWET) Tk 258mp &, F 7z Chlorphe-
nylamine Malate (LI FC P &#%3) 1% 263muflimic.
NvE A VRESRRED bR, ChboERCh &
FLREHE D BEHREREID P Tk 50~5001g, C
Pikoi X D 10f5REEEAS X <, 5 ~50ug EHREIfR%
KL, FleRARNMEE, BXEER=%7 — v O
B, whedh: hvEpEIhicve WEDPOEELH
Fe D TRBED X\ 0.7 (3T ORNEE R BT 5 LHE
FAHE, FOBEET 1m] Hich 400pg HEBL, |
BETOERRAEN 10me% LTHEI TS
», MDEEEO 10mgl OFLTT b BRI %20
m] b U GEEEEHEI L E 2 Hhb o bEEC
{% Diphenhydramine HCl % 11.43mg% <iH ¥4 ¥
%), thi 5ml T BUEND Do Tois Wa-
llace BHICEBED P 7 v A CEL L Benzophe-
none & L, KEEHRGC I oTHEL T 2TmpulTis
FABEELXRETS L E2T 1Iml Hich 2.5
pg DBWEETERLED Z EHWREY L1520,
o2 { Dfe A & 3 VEITSRICRIN A R E 5\



Table 1

Constitutional Formula of Ten Kinds of Anti-histamine Agents

Sample No.

Name

10

Diphenhydramaine—HCI

Chlorphenylamine—Malate

Carbinoxamine—HCI

Promethadine—HCI

Isothiophendyl—HCI

Dimethindene—HCl

Triprolidine—HCI

Diphenylpyraline—HCI

Cycroheptadine—HCI

Homocycridine

Formula
SN
S/ /CH;
o CH*O‘CHz'CHz”N\
VAR CHj
N/
/

C_ /CHq
. CH-CHCHr N
7N CHs

N/
7N
ANIPAN ;
. CH-O-CHwrCHr N
/ CH;
N—nN
TN
N/
/ N /CHa
S N-CH,-CH-N{
N/ | CHj,
/ AN CHs
N/
/——\
N
/N CHs
S N-CHy-CHy-N
N/ 3
VAN
N/
(7 CH
\/\I/WCHZ—CHZ_ N\\ ,
TN
HC—
3
HSC'/\ > ' _/CHy-CH,
. C=CH"CH2"N\
7N CHz-CH,
NN
TN
AN /CHz‘CHz\

C - ‘N\ / —CHs
SN\ CH,-CHj
AN
7 AN
S
( = N-CH

SN '
7N
N/
c<¢ ”—>\ /CH CHy~CHa
o —N N-CHs
Y Do em/
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X5 iBE s T OTESENLEE Lich ot

Fig. 1 Ultraviolet Spectra and Calibration
Curves of Diphenhydramine and Chlox-
phenylamine

258

Diphenhydramine

~Hel 0 ot 258mp

D.P.5~10mg %

264
=50~1009/md

0
4 Sample 20mi=1~Zmg

Et0H soln. —~200~400pg/mt

oz

Sml
240 250 2‘60 210 mp 106 200 300 400 52)0
F4/ml
263 E
Chlorphenyramine o8
E -Maleate at 263 my

06

04

a2 EtOH soln

HT D0 B0 240 mp 020 3050

30
He/mi

3. A F vERiEC X 5 4k & v

THEPRDO~T v —> g VIILSEOEMER, 72
AR IOBRE ERETR TS bONRSL, BE
DWIRP L 2% fTleoTh=~r v va Rz
Lo HERM O RS i 0 7 2 T4 4 VST X
55‘%@%%&&7‘&0

X U Amkerlite CG—120 (H#E) 3m] 3»—
W IEREZ AT AR Tmm EX 150 mm O % 5 A1LHK
IEt8, DP 4mg #Etr=4%& ) —VEWK 40m] &34
&, HIB0ZB DL NNEED B, FHEiSTEE TR,
7o N-NaOH & = % 7 — v CRIFSEDT b 50% 12
LoEHINT, W05 1mEBEINCE T TH oMk
(Fig. 2)

ro Lichil ¥ X1 pyrocarpine DA4EEREIC
H7cb Crosslinking 1 %® Dowex 50WX— 1 %
W, SRR VR C L TRIBEIISE 2 TH O T,
230 N-HCl TEEMCEEh sz s AL, T
TIRRE LD Leai2>TD P DBE b M4k

Fig.Z Effluent Diphenhydramine Concentration +rom Dowex 50W, X~

E

08F __

ol e Dowex 501, %~1,HZm |
+0.1% D.P.60%Et0H35m]|
= 60%EE0H20m), H20 20 ml

04t —|N=NaOH 5ml
~>60%ELOH

021

A L m =
FractionNo 1%~ 2 4 5 %Nol
Etfuent ml  § 10 20 25 IN=-NaOH

1 993
100 870
o}
0
) 525
T msl 200
20} ﬁ~'l 13.0
c .';~. .’:. . -
N-NaOH, EtOH N-HC| N-NaOH, EtOH
Amberlite C&-120 Dowex 50wx~1
Sample 4mg  [l-leak  [Edweltion  EZ-adsorption

TEDHHDEEZITOIE ZABFIELETH DN
B ES TREE L = & 233D bhvice 2 CHH4
iz N-NaOH & 50~60% = & / — A% HEEH Z
LR EOTHRT_EHENE DI,
FRBEHICLHEL T AEREY RO H-DIC Fig. 3
R L 5 5 ml P o% 50 LIRGE R E L
LA, TAHYOEETEDT25m] HIULEEHR
WEHAMTTe 2 5 2 E2ibhotce ZOMDA 4 V3T
BB CIRARELR BB S hoic &35 Amberlist ©
5 BB O 4 OIXFREHERINO 7 5 v 7 DIRERIC
F\ T N-HCL T2 T L &8 TERIMRC BRI
ORI T DT, Bl TORMIIRIER A, |
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Fig .4 Prevention of Lose of Diphenhydramine ofter heaing with various of Reagents

Chlokphenylamine 50pg /m!

 stensard ]
N-Heg 4ml [
N-NoOH4m} 25 20%
Diphenhydramine 509 /m|
standard
N-HL4m| [TE] 225%
N-NaOH4m| 2] 60%
2.5 %Reinecke 0bml Eriitiiiiiil 61.5%
5% PE.Chloride 0.5n] [

1220%  gspa,

5% Picric Acid 1 ml

07 04 05 08
(B

N-NaOH b= &/ =2 X BT7 A% Y Al COREIE
AR L BRI E BT B R 7 < S8HMERI RN A3 Bt B
TeDITHRIC 2 70\ e 2D & 5 Tl Dowex
50WX-1 DEBATHEW L SALLNRS DT, B h
TeD T, MibTT7 A h U G R Tl S48k
WAAEST 2 Z EARD LR T LA LTHERT
Z)JZ‘gﬁ;di‘t 50

4. Diphenhydramine W& DEHHC & 3 7 5 s

DERFC DT

A 7 VAZHRLBNT X 0T BRI R L
FAULTER, TEO D ORBEEICIL e D B,
I THHWR R A I 2 TR L e Dbk B TR
BEL, —ZEROBICE» LTHRBER LT &
BRI, DPOBRRASZ P RT LA EWEL
TLES LV RERLMELRRN DI, R UDEMN
BT X A0 EE L, Wik & L2 CROIERER N
B LT hdo s, B2 2 Emsd b3, SR 7 3 7
== FATLORET X5, £ivd D PICER ORERM:
ICEEET 5 2 & MEAC 750726 Chlorophenylamine
1305, Carbinoxamine R\ Th 2D X 5 IR
MEIFRD B isdDrce W IS T B0
MNEER TV LICHERIC X 5T E OB E
L, —JEFRMA IR L CREEe QT Lic
M= R ) —APFHEEIRICDOL, KEELTEBRED
LIRS BRI AT <Chlnh Dol LIchio
TH L FTHLRBLETOMBREORIEL T bhin
WD E L, DPOEEMED K I L HEM DV THR
Flico £ TR UHBROER Exilmdso &
T E2C, BRETEDZ EEHERE Lich, Figd R

'30%}Heat

BE3(5) -

Sample 4mg D.P. or 05mgCR
+Reagent soln.

| evaporate onwater bath

"NaOH
- Ether 20, 20,10m]1

- 1% NaOH - Ether

Heat
—gvaporate = ELOH Hml

L7c X S5 CPCIRAEINBADESEIF L 2 L A EE D
DT, DP TR D 20 BBELMEENTD S
NiLDDice FDIDPDLEL LTHEEYTH 2
LETADTA Xy Fifh Nz ok & AEEHBMILHS A
TE 52, DPEOREENIBRL, 7An ) HEs e
IOTLEECHEHI R L 2 LN TE Dl —TF
BB S & OEE OB A W Lich, RRET 5
Tedd, FEAERERA LRI DT. £ LTHER
Y77 — M EOSTFAERT Lz & X EEMCEY X
Nz bwRELico ZOBEY 27 ) VDb D IT
vrer Vg A5 = Vgl S FEROYDENRD D
BTILEHOERC LD 7 7 VI T —~ N AREERA
* VAT S BN UTINENT X 5 IEEEH Ik i BT o
T EIEROD HEELEE L bhub,

5. ~Tm—Ya v AX I VA, FLLT

Diphenhydramine D4

HEE Lic~T r—v o Vil E KD 2 DD %
A 7DLDT, FETILe =Yl AFL= A7 LD
HH, F@mHELIANTvC—42DE 57T /Y
VHBAROEERNRMEN TR Y, Table 21ITHF
T XD IRMFOL DT, Thicie A% 3§ VvHEIREE
Mz TREE Lico

RIEA~T r— a VERNLOPI L A F 3 VHIOSHE
BIETH B2, Chartl DL BV THD, Tihbhbit
¥t 20~40m] & & b 2EROKTHTT 5o ZHITD
PIEEAE e & DSKRESHE D b O /W Blic 4 8x
T DENLT, BRIV TRLEET 508, K
& A T ORITOE OTIEZ OKIC X 5 FMOBLE
s < ETEHERIDERER & LT B e onc
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Table 2 Hair Lotion DMk

Oil soluble |[Water soluble
type . type
= R J ~= ) 82.49 70.0
BWooo# K 10.0 28.4
U o o B 0.2 0.2
e = v i 5.0 _
A F ) AT ) '
e/ FFF—-n 0.01 0.01
AV b = - 0.2
Vg v C-24 0.2 0.2
SNy a VFVF 0.2 =
= £ 1.0 1.0
991 100.1
BN R DK T2 BHE CH ok,

Wiz Dowex 50 WX-1 #N-HCl, 7K, N-NaOH,
60% =%/ —n, N-HCl, K, 60%=2%,—1TJH
WEELS, #I N-NaOH, 60% = % /) — LT
DESNEBTIA L7 P ARBED bR inofc &%
Dl d 2 TED 3ml b h—mciERYE TS
HIGANT ACTETho CONTALAB K & 4
ml/min OEETHL 2o ZDEIERDOT H AEH
BN EWDWAA R L < & L BB G F
£ L TREORRCR 50 bEERET 5o

DNT= X ) —40m], KAOmIZFHNTH T A%
PR, R O ) 7oLk & R BR
{, W N-NaOH3 m}, 60%=% / —n20~25m]
FIERIL LT e A & § VAIRBH X2 5, WK O%
HEBINA 7 A B WET Do & LD P OEGHEEN
EAUTIEE L7 < &b 258mp WIS AR Bi, ¥
KB B CHERERE LicDb60% =4 7 — L THIGL
Sl ORI ARZ » A BRPET D & &L, £4HDP
DEBENEVHETLELVBREEDE T2 RD S
NbHo b LDPOFERBEEI NI & Fi3Slcfclt
WA U CHARRO D ORBMIK E L, ¥k
FOFENEEIND EZIXAF A Vv OB IERE
L UTHBRCHEEE LicDb Y 7 ) vEE50% =2
— VBRI LI 1 m] #hnx, KBS L CHRIEEE
bo BEME10%IET b U 7 AYRIK 20m ],
A 20ml B FGTEML, HRRSHCBL, R 3
Bo =—FABARSEL, N-HCI5 m7 0% -
T2EDLWHERIIKBLICAE S, SOEDPh~
Tr—Yg Vel kW60 %=2 ) —~AE TS5 v
7 ORBLE LCRREDA & vl ¥ 2 ) vBRLEY
FlreoteBa, B 7Ard Ve BEE LA\ %

=

EEEPE LT~ T LBCERT A2WENRHE IR

TRV AR T DIEDRE L LCES
T5 I ERED NI RYEIXIZI LD 7 Y vk
OFHIELCT =) ~AFE Ll b Y = b rfk

TRETRHRA I EB L CHEBRX Lty 7 ) VBB
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AL THIEEL R Z EIXTERMDIe ZOR
I BLXA o RS EEEE D DR I K BRSTFH
TY 2 ) VB ERECES LEhER R b o LS
Ehbs ORI ~T AEBLEELTHRESH
B DEFILRIEDETD o
ITREKE 1% 5N-NaOH T7 v 3 V& L,
Cr 5 - b RIS OBERE L e 2 % V]
w5020, 20, 10m] #HGCHEL, =—71
Badths =~ FABChTNCHELTE Y 7
) VERE L 7o 1 % NaOH 10m 7955 3 [J#ELs,
=~ VB SR LSR T oRREE LBy =2
7~ 5 ml T IZ TS LEIITIR A <27 b
HIFE Lizo DPC 258mp HE OBEEIC I\ TS50~
500pg/m! DR OBEIRATER LEE Lico
WAL A 7 b L OHTEC A 2 BRI DU
T, SRROBRTCREML, UToWEse<t 2
574 —HbORFTAZv = 7T 7 4 —DRBER
& L7
BBHMEOLINE s T~ DT A D VI L DHME
WEEL, 7 ed FORECITKEEY v 40F
BER LI 7 ) VIRY 7V & OYSIRENE\dIC
KEMEF P YD A XD FEDOTWBEVIRED 4h
D, BWEPEL v RER ORGP L5752 DP
mEPe AL s vHOE s I~ LTI b Y Y
ATTHBREERT S LN TE R,

Chart. 1 Separation and Determination of

Diphenhydramine in Haii-lotion

Sample 20~40ml 2XvGIHa0

50w x-1¢H3 3m Column
. Ethonol 40m! H2040m)

N-Na0H 3mi, 60% ELOH 20~25m!
MO Ind.acirtied with Hl b0 &

sat.Picric acid (50%Et0Hsoln. hml

Dowex

£

evap. on water bath
10% Nacl 20m!, Ether20m|

Anyﬂ (ol
N-Hel §ml, 5ml Alkalized with SN-NaOH
s (Foe ) i———————————‘ - — | Ether20,90,10p)

E7n)

. .1% NaOH 10m) three times

44

o . L EtoHsm)
LExam._saln.



6. ~7wm~—% g v Diphenhydramine O%EE
HEO L3 DPAREHR LT3 & X OLHEHREL
DR EMRTEY LS Liie 5%, FOEILEK
D TRIFTH oML 1 7, Kkx 4 7DLh
PO TIT DB R OS5 % s L O90% L)
LoRIRERELR, BoEb0o% dIEFHICAZ &

MERD Bt (Tabled)o EDPEFEMDO~T 2 —
v g VOWIEEELO. OTRRE & &% 5% (Tabel 3 ©
a), XD Chart 1l DBD 757 vz vEIILEL &
DPEIEINDA~T v~ g VOBETH, FIoHI60
B 7~ BB E Lz b XT3 RINELO. 301
7o (Tabel 3 b) DOFfICHB~Fc X Sk X infEE

Table 3 Recovery of Diphenhydramine in Hair Lotion
Addition Diphenhydramine 4mg -— 400pg/m! E 0.70

Qil soluble type Water soluble type
Exam No. E  pg/mliRecov. % Average Blank [Exam No. E  pg/ml Recov. % Average Blank
1 0.74 425 106. 3 0. 66 397 94.8
2 0.74 425 106. 3 0. 85 96.1 95.7
103.3  EtOH 67 8 EtOH
3 0.71 408 102.9 3 0. 67 385 96. 1
4 0. 69 396 99.0
1 0. 69 396 99.0 1 0. 62 355 88.8
2 0.70 400 100.0 9.8 " a 0. 64 365 91.3 90.0
3 0. 66 380 95.0 ’ 3 0.63 360 90.0
4 0. 65 372 93.0
Non addition
1 0.07 - - 1 0.08 - . -
22 0.08 - - 2 0.07 - -
1° 0.30 - (155) (38.8) b : not extracted with Ether fraction B on
20 0.28 (105) (26.3) Separation chart.

Table 4 TLC of Anti-histamine Agents with various of Solvent

Solvent*
1 2 3 4
1 Diphenhydramine 0.72 0.42 0.50 0.28
2 Chlorphenylamine 0.40 0.12 0.08 0.10
3 Carbinoxamine 0.30 0.07 0.06 0.03
4 Promethadine 0.70 0.39 0.20 0.34
5 Isothiophendyl 0. 62 0. 24 0. 20 0.19
6 Dimethylpyridene 0.35 0.10 0.10 0.03
7 Triprodine 0. 60 0.25 0.19 0.18
8 Diphenylpyraline 0.75 0.30 0.27 0.38
9 Cycloheptadine 0.78 0.48 0.36 0.44
10 Homocycridine 0.75 0.39 0.25 0. 31
* Solvent 1. EtOHeBenzenesHOAc HO (5+43+1+1)
2. MeOHen-BuOH-HOAc (5+4+1)
3. EtOH-HOAc (9+1)

4. CHCl3*HOAcEtOH (20+42+3)
Adsorbent ; Wakogel B-5 Reagent ; lodoplatinate
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HFiTe b0

7. WEre=bI57 4~

Wakogel B-5 #WEHIE L, &4 ORitsy B
EL7cL &D RE flix Tabel 4 IRTo 1 DT
WEICT7 3 7=~ 28Ch % Diphenylpyraline &
Diphenhydramine (X458 U7c\ 23, 3 ORI TILSG
BT %o LA LINBABOBIIELT — ) v 7%
FFEE AL BRI D D T Sérensen Dk 7 IHEEK
(PHA10) %KD bt LT7 v — b3l L
CHCl3+EtOH-HOAc (8+2+1) ¥ LCREBL
T IAARYy bOFELEFINOBLBLL { B E X
+, DP, CP, Carbinoxamine, Prometadine’s &
I sHEE e (Fig 5)0 #HEWTh & 1L
BEé&z vibn ) v AR OBBIT Lo TRA~FE
DEESHZEFFIELch, ARBEHESE Lk
#HE B N-HCl %#MWEFE+5 ERELRDND, HT
AH ) AR TR Lic b O OBMEASNETH
bo MEMEILAL s viby Y v AR L DRI
131 gl BAVEPDP T 150g, CPT 2.5¢g, Carbi-
noxamine T 2.5ug THDOo

Fig. 5 TLC of Anti-histamine Agents

08 b Wakogel-B-5 with Borate Buffer

Selvent : CHels-EEOH-HOAC
@r2+n

0
. 0o o 0
§ 0.4 0 0 0 8 0
= 0
0 0
02 0 0 0 )
ot
i 2 3 4 1 5 6 7 I8 9 w0 !
2 5 8
3 6 9
& 7 0
1. Diphennycramine 2 .chlorphenylamine 3.Corbinoxamine 4 .Pymetadine
5. Isothiophendy! 6.Dimethylpyridene 7. Trirrodine 8.Diphenylpyraline

3.Cjcloneptadine 10.Homocycridine
Borate Butfer : 0.05M sodium Borate . 0.1N-NaOH (6+4)

8. HAZuw=LbIFT 4~

HAgm=br 757 4 —ik MacDonald O#3r®1c
1HFHEE U T e 27,

ThbbEEGC—I CHEE ML, L5%SE—30
Chromosorb W @45 25 5 & (0.4%260cm) »
LEEE200°C, PEADREESISCC, KEHA 4 v Ibk
Hees By, BHESHEE 335°, vvoBRa b 0.2%
102 TEIE Lo £ OMRDERBILED TL L ELD

Fig. 6 GC of Anti-histamine Agents

Solvent, Diphenhyéramie

Chicrphenylamine Dimethylpyridene:

Carbincxamine i
Triprodine

Diphenylpyraline

0 2 4 6 8 10 12 14 16 18 20 (miny

Column SE 30 1.5% 0.4x260cm

Column Temp. 200° Inj. Temp. 315° Detec.
Temp. 330°

Ren V 0.2x102

T 6 EORBHIZE&IC /L, EROE -
Bdbhic (Fig 4)o
9. AREREFEETHEOMOBETFIIONT
A TIER > FEE EEITIRIN OB I\ T
Blcwd, A A VAR RVT B SR SRR R
WROKEZ ILER NI E 0 URS ORIy E
NEERT LD ENELBRD
Y5 &2 Chlorhexidine, Caffeine, Quinine (L&A SIC
Dowex 50 WX-1 i Z#alk 3% X528 N-NaOH, &
K=& ) =% Lic4 Benzalkonium #5150 %
PBED=% 7 -2 &BOBEIT D CTERNEHA
Z b, Chlorhexidine I\ oo Cli= & / — L 4E
CRRs BHAREETH Do TR I K L T Ca-
ffeine, Quinine ¥ 60% =% J ~ A X2 CEEIT
BWHSh2o Lo LisdibZ OB KBRIIEEL275mpy
& 280mp THOT 20mp BEDEREND 5 lcdbfEE
nru&D P)/“f"«?‘&?ﬁ*")fuo
= fizi
LERCHERTE e AL I vHET § /=~
ATORERE L, BoFDEHEL 10mg% L FC
BB ENERT I OTREIN T S0 AW TIHL
OFRTHLOELEROAEOE D PZHLEL, FE
737 =—FEOCPEILUDEHIEL WS &
L TAEBRE TR\ ORBEETE L oo
Fibhbiit A% I VHIEEGEETA~T R~V g V
BEBOKEMZ CTHERL, Dowex 50 WX-1 (H
) OHZACHELUTEH e A2 3 VEIREIRT 2, >
F N-NaOH, 60%EtOH 7% i\ THH & w45t 58
WA 7 b B RET 5o ,
BEORWEXEEY 0.7 KETHUED P (Diphen-
hydramine-HCI & LT 400pg/ml) ¥1258mpiz, CP
(Chlorophenylamine-Malate & LC 40pg/ml) L

& ﬁ‘nm

o Benzalkonium
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263mp IR 2 b Do ErEAME W IR
A7 PARPETCEEWEAE ST, ERRBD
FRBRAYE DFRELD 7o DI IR M IRIEIE DU EE D D,
D P DHIERERE T $ I Lo TRk TH B
ERRBD b

L Ll bE s S~ M FA2 LI 2oTUILD
CHFDOEENREINDEXRB L, 2¥ 1271
HVEELTCE 25— AR e, HEELchie A
23 VRl =—~FTACHEL, =~ A%HPELRED
b, —EREOEOHIKHEML, HERSULSIIT
BRIV A =7 b A2 PET B,
TERABRICIETL C &£ G CI2WTIRF Lo

T L C itk v DgER(pHMI0) TMHEL 7z Wa-
kogel B-56 #|#F#I& L, CHCl3»EtOH-HOAC (8
+2+1) FAVWCEML, BlbE&=2vr Y Y4
¥, N-HCl DBC L OoTE L) DHHERAED
ZHKy PELT DP, CP, Carbinoxamine, Pro-
metadine &AL o

%72 G Cizit McDonald D3RI ITig s UCfF
WL 8% SE-30D 4 7 A% L, #F AEEE200°C
T ORI RERED R D bz,

Fh VIR h APRCE LR E et v Bk

BB KKAE Y O RLE L LT # 3,
T 3 A9 O — I HBB4E A A R CREL,

BHEALZRCERMF TS 5o
3 ]
1) R.C.Clapp et al : J. Am. Chem. Soc., 69, 1549
(1947)

2) Eric W. Martin et al : J. Am. Pharm Assoc.,
Sci. Ed., 39, 390 (1950)

3) T.V. Parke et al: Anal. Chem 23, 953
(1951)

4) Daniel Banes: J. Assoc. Official Agr. Che-
mists 34, 703 (1951)

5) Jack E. Wallace et al : Anal. Chem. 38, 831
(1966)

6) HN, P&, JRHE LB OBk D AR
BT B H(V), ik, 10, 85 (1964)

7) A. Burger: J. Am. Chem. Soc., 67., 1615
(1945)

8) ]. M. Bobbitt : ibid., 22, 1729 (1957)

9) MacDonald et al: J. Pharm. Sci. 53, 887
(1964)
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TEHE i iy O Rp 2R R Btk o ks 1B 3 2 BFgE (VD

2 ) ~ s Diaphene O 45 BiEE1E

e
(LR OB RS & L CoBRBERORREL LT
T CI B R REERERERRE T~/ e e 7
= VD BRI R CW B, L Linds BiRE o
X SETHMHRBE MO A —~Y 7 » TR ED
e T BSOS OB RS AERAIh D X 5
igotehy, WELR, M 2RBEEA L ST
Vo SETBEDMLEN LREFE LTERL Dia-
phene DRBREL FRT 2 2 L 2BRL, B L&
ZAHMIE DRI REBRENBONICOTRET o
712 LA E O ERFBHIREN RBEORS 2 bl
57V —aw v, EWf gy EE LTHRELE
OTHI BT LS HIRM Ok £ 4 7 ORMHD T
TOLDOEF LT, TOFEFTILHEALEBRVWBED
HEINDOTILLDIEE ) LTk, FRFEL
LTiWTFhb 7r<t 275 7 4 —~%E, RBER
O MR 5 A¥EY, TERER LB
WEhEHBR OO A v~} 757 4 ~ %A
L7zo

i}

2 B o0 I

1. AR IOEE

X3 : Diaphene : EEWHHE L L CEEEHAEHL
mHAEI b OFHEH LI,

PERIEEEYE - Cholesterol acetate IEFIIEHIZELE
Rt ® Fv s

YU ArEN EEI e ST 4, ~DY ) B
1% Wakogel B=5 CRIEMIZEKK) % 20cm x 20cm
WEBE 0.25mm ¥4 L, 115°, 30min iEik(bL
2o

HE BRI A7 <k 25 7, EFAG
C—1 CRIBWHT T AH T 2%iBAL, HEAILA

* R AEDIERT (B
*ER{ER TR S
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B o Bl L
g

b vil=g ey vy 10pl RV
2. Diaphene D4 HE, TEIZDOWT
Salicylanilide @ 7' v A 5EMA& S LTHEBILS Dia-
phene | TEZEEM: T & D EIC I W THEICER EEH

ELUTHERIN T D,
Diaphene 13{bZ4, 3, 5, 4'—Tribromosalicyla-
°F
N SN
nilidew, B JCONH-{ 5 F-B449. 99,
N/ S \Br
|
Br

7 b v, ZHLKRERR L, BOERAOELYE
L, 7=/ —AHokBestl U Ok, 4—ami-
noantipyrine IHREEEDOHEDORABRIEY T L
I ER IO TIE Salicylanilide © 7' r A 55
O TOWTHREZIR T 52, Y 7 e A FED
Diaphene B2\ BT T 2 TSE
XTERRD L DI D Y 7 ~ 2 BHFH B D5k
I & BRI D\ THEARE L,
D EH»OISAIr= T 7 4~ A0
7Y = 2 BHGLORHREL LTEL AT AR =
25T 4 =R LI D2 Y~ ABENT cetyl
alcohol 4.0g, paraffiri 7.0g, vaseline 18.0g, liqu-
id paraffin 29.7g, glyceryl monostearate 3.0g,
Tween 20 3.0g, propylene glycol 5.0g, Water
30.0g DAFEHH~Bg D, #HFIFZY Diaphene %
0.1% &HTHLOEHRELI, 1 EHORBDOIDIZ
WE L F% Diaphene ®E% 10mg 2 LT, 0.1%
Diaphéne 7V ~ & 108 % 105° G304k L, &
BINC AR, 75 ATEAL, SIHET TORREM
RO ERAOBRCEIEEE L CaHRERX T/ o
Tes
a. WERELTCTAITRIV Y1 BEPHERTS
5Bk
rABOISGSAIZR= NS5 74—, 7=/~



MELEYOFEECHG DR TS, Y7 r~FH v,
F AR LTS B0 Chichaim~v
v, =F =T %k B TEBNAE R FREL L, 200°,
QM NSME L Licr A1 BB h 5 ATEA LIcE 25, %
SR T DFEHN R TRBE MDD HiLieh D7,
7 A 3 FiE & &IC Diaphene DB T %5 7w AFERH
7 e s LT B EDGERRD bhicnT, FHiEER
TOKBGMB L feh S 22 EHL, ANy vER
RSV Y i =F s — F 0 (34+1) CUE
L, ThZhOEECRLICE 25, BEOFENY
JA D & L2 2T Diaphene 232 R E# & L TER
DHNBRWEERNE B, & BIZ Diaphene +0
LODYHEREBEE LT A X 7 —A, T4 b vic X O
W7 -0 vI/RkEVR, 7y i KRK(9+1)
B AV 2 L XD CEEEHED b,
b. A4 vEs#fEiig s LD Dowex2 & LU DE
AE-Cellulose % i\ % 8t
FHEEEME DA 4 VATHEED Dowex2 —X8 %
W, 3T Skelly® B3 Salicylanilide @ = v 455
ki D ey by = 7 — AEOHEEEC OWTH
ELT\WA, Salicylanilide FHEMAIZOWTILE /%
FUC T e affE 0.2~ 2 % Bifig » £ 7 — NMBW T
BELE BIc b VRO TIKBER e cEx 5 & L
T 5% KIFTOHEPES O Diaphene 10mg %4
LA EORBHC OV THT e D725 4C & K EEAE400m ]
PEE2ECTh, TkEahlE B ohd, zo
Fodb B IR & TSI O T A B R FT Ao e At
WBREL A IV C A IR TR EBRIIB ORI D1,
DEAE-Cellulose (Brown) {43 T2 4H]
TR AmS vy AV T e~ (2+1)
R RBEARR L oo —itic. DEAE-Cellulose
ERERFTOSECFIAS A TR Y, 20X 5k
KEBHEARCOTRAEC DV TREI NI liliz L A &
TR INABURNAIE s SIS T ¢ LB IR IR 7n
IR 2R 2 EDRFRD bhic, o Z Ol Ok
WELTT &b v 20~30m! OPRETTHTHY,
Dowex 2 IHIE L THBDTHEFIZEZ L NED b h
1o
©@ HFar7R=PIFT 4D OBEHKDOER 2
exbt2r57 4~ (T.L.C.) Tk AR
B 5 ambORTE, BEOFMIBRINET TR
LI EMNTEDR, BHCOWTORRIRELTESRI
BL TR D &L, BROF R I <757 4~
TOHEY — 7 ORI L L EDICUER T & TH

'E)o

I TR TOEMITRS, Diaphene 8L UO» 5
ADBOBHEIE DWW (HERE /e 757 4~ %
fTles 2 &b Lico BBWELE LTHRTE=—7 4 1K
BElE (88+12) ESEH] Wakogel B—5 %\ CTERH
L7z& A, Diaphene i% Rf {Ef90.4 #/R0L, 71
IFTDT & b v—~7K, DEAE-Cellulose TD7 4 b
v DEYFHIR CUL B B 2N AT O K P i LR FI R
SOEFT L LMD B, DEAE-Cellulo-se &
BTREARS DT D ET LR VRO RRET
WHEIN TS Z e Fig. 1 WRTIHSCHEDBR
726

o THEEY DEAE-Cellulose 52 & &
L7co

Fig. 1 Thin-Layer Chromatogram of Dia-

phene and Cream Formula

0 02 04 05 08 0
A0, { Dizphene | ®
0l% P ® G
DEAE | Diaphene | @
Celiu | 0] F @
Cet, Abco. [ o
Vose i g
Creamy Fare. i g
Mono Ste, +O
Pro, Gly, 0
Twee 20 [0 ) ‘ ; .
0 02 04 06 08 10
RiValue

Adsorbent ; Wakogel B-5
Solvent i Pet, Exher: HOAC
(88: 12)
Observation at 3
UV Light (36504)
Is
@ HARZu=tr57 4 ~LAHERE
a. ¥AZwm~ 7374~ (G.C.) HERKOL
LT ‘
Diaphene XT.L.C. I X W BHEZ 5 Z &S
BRI ERT DA DI EOFE O TRE
Lico 7V — aBH| D44 & Diaphene i\ T
55 1.5%, SE—30, 2.6mx4mm, JEEE260°, 7K
FRAFVIBRHBC L D A7 e = b 25 A% ER
LIATET Y ¥, A5 7 4 vOBEHEESH Dia-
phene D ¥ ~ 7 L b JIEDIHE I D & L 2RD
bhice LinL, ¥XDT.L.C. DF5EMNDL DEAE-
Cellulose IZHRWTIL T2 Y vV, 257 4 VOWE N
B BHEo L, EEEHE»DIXG. C. JIECEEzI
hH Y~ 2R S hinsofe,
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b. #® & &
Dk 51k DEAE-Cellulose »35 2% FIHT5Z
& C Diaphene DERZWETHPEDL Z LHF
D BN D THIEPEEER X Y BB ENTD &
ELtco WIBEMMY B & L T Cholesterol acetate
0.262mg % 1ml PRELHALRZE : 72 + v
(1+1) BFREDWTH S & 1.5% SE—30, BE
260°, AR 5ul OEBHBTHAZe= 275 a%Hl
EL, ARy T 2ERL, S EEEO
e+ A ERK D, b Fig. 2 @# bk X Hic 1 m]
#1 Diaphene 4 ~ 8 mg 2\EBEE R T L ZHOHE
ffﬁ'ﬁ’é‘f%fio

Fig. 2 Calibration Curve of Diaphene by
G. C.

D
&

T
©
Area  Dia/Ch
=
b

10 20 min 10 2 30
weight Dian/CA
Conditions
Diaphene 4~8mg Cholesterol Acetate 0.262'mg
Solvent dcetone : CSz~ 1117
Column = .59 Y SE=30 2.6m X dmm . Temp. 260°C
Detecter i HFID, Hz 40 ml/min, dir 1.14/min
Temp. 330°C
Carrier Gas: N2 58 %min ( 18 K/cm?)
Range 0.2V, Sens, 10*
Retention Time : Diaphene 11 dwmin
Cholesterol Acetate 18.8min

@ 7V~ arho Diaphene DREER

PLED X 5 7o 7R 7o etk ORBGT 2 1T 70\ AR LT
S bEERINT 2 ) — ad® Diaphene D BEE R
e L TRORBEARTEIL LT,

1. 0.1% Diaphene 7 Y —a8I%/108 % & 0,
1050305 MEE LA vy v i 4 v e ) — 0
(2 +1) B¥KI0~100m JiiEn LRABER &3 %0

2. DEAE-Cellulose A # v#Zi#ifk%w EE10mm D
H 5 ALE0mm O ST 5 HRE L CRUBHA
B LIcOL AM~v 2y 50ml, 2% /—110m]
T, BT AREBELTNDLY ) vieExk
%, 7 < b v 25m] C Diaphene #¥EH T %, KB
FTINRELTT 2 b viRE, 4% Cholesterol
acetate 0.262mg/ml Z&LTHALKE @ 7+ v

(1+1) B 2mI i &nLG. C. BT &3
bHo

Big. 3 Quantitative Determination of
Diaphene in Cream

[Cream /Og (//05‘: 30 min)
[

Pet Benz. 2
iso Fro OH /

y

7100 mé

DEAE =(Cellulose
(Brown)

&y o
SRR

Ve Fet. Beny. Y
l/ Me OH 10mé

e l«— Acetone

otk {75
l evapo. vv
CA 0.262 mg

[md dcetone 7(:5'2
l .

G.cC. 5 ud

3. G.C.2WETHEME 1) »5 £21.5%w/w
S E—30, Chromosorb W 60~80 mesh 2.6m X 4
mmy s A, REH60° ) KFEHLA VLTI T 2
&, KEWE 40ml/min, 2¢4 1.1]/min, JHEE330°
A)F 4 VY H A % 58ml/min (1.8kg/cm?) =)R
B 250°, &)V vy 0.2V, EE 102 L5
B, RBAKS ¢l ¥EAT S, Bbhilch A/ e~
F 75 4 X Y Cholesterol acetate & Diaphene Dff
R DS L HEIEEZ WE L, I DICFEBOHRE
2 L ERE D B Diaphene OFHRBA RD %o

i 57

Z DS HEEEPCHEL s Diaphene 10.0mg, 0.1%
7 Y — 2 81%)10g, Diaphene %4 F 7\ > 7 Y — 2814
08ROV TRELICE A, FhERMEHEE LT
9.55mg, 9.41mg, 0.0mg 7EHh, [EIVEEKS. 5%,
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7 )~ MBI EREERCRHL 9.1% OfREvE
2o k '

KBTI 7=/7—n, 2V —ADX 5l =
7 —nAbE DY DEAE-Cellulose 1= x>T4
F VARSI e EET R EHEE SR B A Dia-
phene D L Hlg~wr vib7=/ - AL pKa 2
LT BIRIFEEYHE L Qo 2B A s X
h, WBREBOBRHOEEIND FEAY VRO
Diaphene D7 BEERIIAEE TILT) LisdyDlzs

22 Fie

SEERBE I CNS 7 ) — ade EOLpERP g%
N DB, BCREH L Lm0 TORBRET
FREASEHELER T e £ O TREHIE LT
@ Diaphene # LR BDOP SN 7 ) — Axb DS
e ERBEAET TS X AN E LTHE Lics

DERCIIERCA iR EA L, Skelly 5
% Diaphene EHELOAEY v a7 =) —VEOSEE
FEPIC AT Bo Dowex 2 I& X D IRERA + v
TRNE BN D NEE TR HEHT R ER 22T
DEAE-Cellulose IR~ v vy—g Y T rsd) ~)1
TR D Lokt oni e ¥ 5 2 L R4
#zo Diaphene (327 Dk ORRECHRETE, #HiE
OB, WEITEARET.L.C.RID>THERL,
YSHUL T 2 b v 25m] DB TS TH D ENRD

Bhﬁ’_o

Diaphene OERILG. C. Ty, EREMESLM:
EW P 7 A 1.6%, SE—30, HEE260°, KFEA
F vk e 2 L NEUEEEY)E Cholesterol ace-
tate(0. 262mg/m1) & A\ ZPIIREERICHE U CERE
R X » 8 Lizo DEAE-Cellulose @1 #
VAR X HRABC X VG. C. LOY ~7 LB S

BT RD i holzs
AEC LD 7)) ~ahbllFREERCH L. 1%
DRIEEE BT

BhhieHhich Blte 55 Uil icE Lk
NS DO EAEH Y Y FOfies L Ti il

ZHLBHT ETo
e AR O—HHILEESSEE H AL THRE LEE
LFEERPTH %o
3 Ak

1) BAE2LHEHERAPE TEtnais L
WEFE 7 U — A, p.565 (1965)

2) C. A. 65, 20069e (1966)

3) Norman E. Skelly and Warren B. Crumme-
tt : Anal Chem., 35, 1680 (1963)

4)  ERHEE, FEEH KRB EETER, B
gaspds 25 (1967)
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EPE S o DR Bk A 3l D R B B3 2 e (VDD

2V —arh Giv Tan F 05 BEEEE

& g
{LBER IS & B BRI A BET B IR A
DL T A RIS EFERRIEP T § VERE
B A7 VD BRI ST B L L7 B
TR DB O TIE %  DRErBR T B B BF IEFI2ME
RAEN3 X o2 TERs, FRARKIEIS N
T8\ 2 2 TS ENEITE R OB B B BRIk
#| Giv Tan F oW CORBERERTA &% B
BRARE Uco 7078 LS E O BER I LHES R O FrER
BBk OB B 299 (VID 2V — 2 Di-
aphene DHEERECHE LIciUkl & A—THAEBL
SR BEMNR s ) — a2 RE L, Giv Tan F &1l
DILITRE G D 5 B B B LIl 7e 2 UG 3 EE T %
i & ORI S ORI CE DT B 2D T,
RIS RS OBEC D TIERBR A TR TH 5 2%,
HHEOFT_RToOMPBCHEB L2 W &b HDHT &Y
KD Tko ERHELL UL Z v b 257 4~
REAL, RREEOSHRRECIL 5 & 8%, TR,
FERECXTAIENREBR IO A 7= T 7 4
—~H G, Dl DRI EBRA B0 TRET o
£ B o I

1. AERIOERE

I Giv Tan F: EEHEITEEEHERNSL1 S
e e h DREH Lo

PYEEESEYE « Dibutyl sebatate (DB S) 43k,
HERLBRE S A V- 1o

YYNEN IR I5T 4 —DVY AN
1t Wakogel B—5 (Fn¥tffisEAand) 7 v—+
(20cm % 20em) EE 0.25mm &AL, 115°, 30
min. TEHEMEIE L,

$E BRIy A7 v= 57, EFAG
C— I CRIERHN 7 AH 5 2% AL, TEAREA

* RACERNLB A DT ALBERR TR
EHA LR L A2

CRETIE RS R
BomE R o m R OE
mo—

It vileg vy vy 10p AWK,

2. Giv Tan F OZH;, EEIZSOWT

7 A RBFEADOBFT LR L LTRR 0 A< H
WhRB X B5iIZi D7z Giv Tan F 11{b34 2-Etho-

xyethyl p-methoxy cinnamate®
Cny<:' N CH=CHCOOC;H,0C,Hs

ST 251,30, BREAMWIRCRAVINME 309mp A8
B, BAECAEEEO L ¥ e s OB AR
BT o 40 Giv Tan F © 7 Y —~ Ahh b OS5 EEE
R TELT A MBS F BRI, Giv Tan F &F
R BBEFBFIERIE L TR B Th B0 15@oqk
B TN T B THERE Lo

ABD 7 Y~ 2 OREILETHRD Diaphene? LU
catyl alcohol 4.0 g, paraffin 7.0 g, vaselin 18.0g,
liquid paraffin 29.7 g, glyceryl monostearate 3.0 g,
Tween 20 3.0 g, propylene glycol 5.0 g, water 30.0
g DEMDMTTE L, BHEFT Giv Tan F 0.1~5
BERETDH X5 ICHREL L,

@ EHipborsarze<h 57 4 —CEB5

i3

Giv Tan F 1254 BEO =25 0 ClaME% & ol
Wied, 70— AH5H L OSEHCIITIE# D Diaphene
OBELITERY, BEs/ <57 4 ~CL B
L, MEHEEITAIF, FABCOWTELL
THE Lico 1L LIZ 0.1 % Giv Tan F A<y o
VK ImMI BTN, rABERE LY T AR
HEALTEBRHL, ARV VTHORE 7Y
TYHEEL, Diaphene O¥& & F—4kd Wakogel
B—5 A=~ 7 —KEHETOTLCIR X D HFIL
bk h, YABCIBEFIRDZIENRD b
Too T A BBOTIER A RD 5 /e D EE20Mm D
F5 AR 100 mm, 70mm, 35mmoOE X% Giv
Tan F OREOEELRE Lick & A3B5mmc+
HEBEL Giv Tan T 0L hpid U 2 & 338D
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B/‘h«f\_o

) — AN T 0. l/le Tan F &1

7V —Aa 1.0g % 105° CHMNCEERL, Hl<vy
v 50m ] TR Lo & EHIR O£ B S LA R L
TR DNTr A B H 5 AL, A~ v50m]
THEH, TP vTHEEELIcE oA, EEH R T
cetyl alcohol, 7 V) —a2:Bi% Giv Tan F & cetyl
alcohol AL CTWBZEMTLCIRIDAEDLRI
oo ZETID2H/EGHETHEMTRYEVRED
B—iftts lUﬁ/& OEEREA BV IcAB R <&
I R HR T8y olce LiciiDC, cetyl alcohol
DY E L L TH R 2 52BN, LB AHRN
vov—Txr (9 DIREEETHENDHIEE LR,

B IR X T B 15580 B SR B IR 1200
T, ZOEHBDLETORBEDEEE RDICE TS,
Table 1 /R RHE S Methyl o-amino benzo-

ate, Ethyl o-amino benzoate & Dibenzalacetone

2 Giv Tan F EEBEAERT T3 2 &0D bR
2o

® FArr=b+ 27574~ (GC) TIAHEER

a. JlEDEEITOWT

TAMRN T 2 XD HHEELIEE, TLC D ce
tyl alcohol, Methyl o-amino benzoate, Ethyl o-
amino benzoate, Dibenzalacetone HYEHER T4 ¥
N50C, GCOWEFMDLETGivTan F L&
BTaY~2r%F &&M=KOLT$ﬁLquE@
fhix, »5 ASE—30 1.5%, RE200°, KFEsk
AVILT 4 T2 b7 u< b IS Ak Bl A,
Giv Tan F O — s %EELLWIENTR D bR
120 B Z Y — AFRDOEEEHIBS e HONC 154
TOHBET IEFC ORI 7 v= b 75 7 4
— & T Ol O THINEM /s &% Table 1 ©R7,
Z DR NTHROES b GivTan F O — 27 2134
BEL, DiELD Y~ 71IRBD bhies o,

Table 1 Chromatography of Giv Tar F and Sun-Screen Agents
Column Column
T.L.C.| G.C TLC.| G.C
Conpounds Chro Conpounds Chro
$i0, Rf RT Si0, Rf | fRT
Giv Tan F + 0.31 1.00 || isobutyl p-amino benzoate| — 0.12 0.33
‘ 0.1% G.T. Cream + 8 2(1) igg o-amino benzoic acid — 0.29 0.11
| Cetyl alcohol &) 0. 40 1.23 methyl o-amino benzoate &) 0. 60 0.08
Vaseline - 1.00 + ethyl 2 &) 0.62 0.08
parafine - 1.00 + m-amino benzoic acid - 0.00 0.14
monostearin - 0.02 -+ m-dimethylalr)nino . id — 0.20 0.20
enzoic aci
propylene glycol - 0.00 0.38 dibenzalactone (&) 0.61 2.40
Tween 20 — 0.00 + 4-methyl unbelliferone - 0.01 0.908
p-amino benzoic acid - 0.07 0.19 esculin — 0.01 (=)
ethyl p-amino benzoate — 0.11 0.15 quinine sulfate - 0.01 7. 40
isopropyl ” - 0.11 0.21 8-hydroxy quinoline - 0.02 0.11
n-butyl 7 — 0.11 0.39
Conditione
Adserbent : Wakogel B-5 Column 1.5%w/w SE-30 2.6m X 4mm
o
T.L.C. Solvent : Pet. Ether : HOAc GLC. Temp. 200
(88 1 12) Detector HFID H; 40m/min Air 1.17/min
Observation : UV Light. I, Carrier Gas Ny 60mI/min (1. 8kg/cm?)
b. ¥ & R FNBAYHEE —~ s PEIRDZ MRS, FRER

LI DT TFOLBE Lo TERTH 2 &2 & L
Too WM CER T A D DAEELE L LT
1% n-Dibutyl sebatate (DB S) »EEEE =4

CR\WTh Giv Tan F EFELMENH D, X BIKGR
DE— 7 PRH{FOERE R TR EDEN DL DL LH
BCH D EMFED BRI, ‘
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BEHAPELHET 2 VISR 1 m] FZDBS
0.9mg, Giv Tan F 0.5~2.0mg %4 fBHEwEI >
WTH T ASE—30, 200° AR 5pl O&KUETH
Azm=b 75 A2FWEL, DBSOEELIHL,
W L L ER OB OER LAY 7= » Ltk &5 Fig.

1TRRT X5 REREOD 5 WEHIE bR

Fig. 1 Calibration Curve of Giv Tan F by
G.C.
Q10
Q
G.T. N
<
DBS s 05
g
<T
0 70 20 min 0 05 7.0
Weight GT/DBs
Condition

Giv Tan F 0.5~2.0mg DBS 0.9mg/m! Acetone
Column : 1.5 % w/w SE-30 Chromosord W
80mesh 2.6mX4mm Temp. 200°
Detector : HFID H: 40ml/min Air 1.1!/min
Temp. 330°
Carrier Gas : Ny 58 m//min (1.8kg/min)
Renge 0.2V Sens 102
Retention Time : Giv Tan F 13. 2min
DBS 20. 6min

3. 7V —afGivTan F OFEEELE

Dl E ORISR G OREE & & & LT, RLFFHRS
NHBE IR 7 YV —aPD Giv Tan F O4REEE
B L CROBBRIESTEL L,

1) 7V —28%k GivTan F L LT1lmg &4
TeilblA & b 105° TREREE, HiE~ v Y v50~60m]
YRR U RHEIR &1 %0

(2) BE20MmODH T AT A BY Al —F LI
BEL, SSmmOBITHIRT 5, I HLI(DORRIE
WAL Giv Tan F #BEFIL0OL, AWvy
v50m] TEHEL, AWMV Yy—Tx v (9 1)
B C Giv Tan F %S 20 BHK 25m] 25>
b, KB ETHEHTYRE, BEWE2DBS 0.9mg/m!
Tt vEIK1Iml Eal, G.C. BRBmKE T
%O

(3) G.C.DHBELMT, 1)H 5 21.5%w/w SE
—30 Chromosorb W 60~80 mesh, 2.6m x 4 mm 3
5 A, MRE200°, ») KFEA A VLT + 5727 2, KE
PE40m!/min, 225K 1.11/min, {RE 330°, )

Fig. 2 Quantitative Determination of Giv
Tan F in Cream

Cream 7,0~0./9J (7055 10min)
|

Pet. Ben 3

50 ml

S£02

‘/1 Pet. Beny. 50me
e
|

DBS 09mg
//ml Acetone

Pet. Ben} 9

Asetore ]

Col R.

H)/droxylmine
Fe lCé’s

2bme

bpl

¥ V¥ H A 8E360ml/min (1.8kg/cm?), =) ¥k}
SALESERE 200°, &) vy 0.2V, RBRE 102 2%

B, BRHEAR 5l LT Az v 75 6% B
bo NEFEIEMEDB S & Giv Tan F ORFRHED
LER, EHLEEEOThTROLERD, FA—5%
ey BB RERI L b Giv Tan F 0gHFEYHIE
5o

4, % H

PLEDFHB X D Giv Tan F 1.O0mg ¥ J0°0.1%,
0.3%, 5%, Giv Tan F &8 DHFDONTEE
EPNELIE A Table 2 CRTHRENE BIE
INER96.0%, TmeHRECH LTFHEM. 0% % B,

Table 2 Recoveries of Giv Tan F in Cream

Sample Declored) Found | 2 oka
0.1% Cream 1.0g 1.0 0.93 93.0
0.3% Cream 0. 3g 0.9 0. 85 94.5
5.0% Cream 0.1g 5.0 4,73 94,5
Giv Tan F 1.0 0.96 96.0

0% Cream 1.0g 0 0 0
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