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6. 24 | WSLIN P EERRE 43 7 | AEREEEREABOIR K 1
28 | BB RIKEA 60 v | BEEBILR BRSSO A K KAl 2
7. 2| RREFR A v E — vk 10 9 | BARKEEBEERSEE 50
6| » 14 10 # 50
7 | MRS 120 11| FEFEER%ESE 9
17 | (EREREFT A v & — v i 30 # 1,093




A

I R T

GHEIIZET — <3O e K EREI N LD TH )

PEALEVR SR AT v v v BRE O AR TR

——i Tetracycline % .0y & L C——

&
ALERIEF O R Y BUC A0 URPME D FE BRI
DD DL EET D X 5T, ZhE CHEWE
KR L OERZHEE2 bR CE ofix OWFHC LR
fiHEES DD X S 1einDl,

B 7 5 A BHRER O R o, HARRE, vy
EREC IR 2 b D &2 DT E LS, Rl
TIRIhDORER & K vvyEEC Lid L
Tetracycline X3 AMHEMRNGHEES D X 5 1Tl
H DD, e & b I > URGYRE LTI E R U
LD TE TN Do

D X5 IsikEED b EAMOEE B A REFREIBL & L
T [T E DR, FC LA L ol JUE#E
BRI o HREhe B4 D9 | 2SR KET RS
Wbt XOEEERT, ENL TR fEMRiiE 2 P
R Zlshitico

YRR BT SRS EILEL LTV v ERED
RAZZETH 20T, Thrhlh b L, —#ho
BEA5IB LIBERE T %0

EEREFEL o i o UK

| Bz X % BARZHHEOLET)

1) BB « AKETHIRRYRBE 2 D BHFFEATC R
& RIC ARV VY IREEO P S0 E B Lo

S OFKIIERE Todd-Hewitt EEMuT SEfEGAF
L, #6832 B R RP I 2 HE LR %S %
Todd-Hewitt 55#z 37°C, 18 iR, Wiz L7co

ii) HLERIEA ¢ Tetracycline (TC), Penicillin-G
(Pc-G), Erythromycin (EM) s X ¢ Oleandomycin
(OL) ##R Lo ohb DFEHloH, Pe-GiX unit/

il

5

* BTSRRI R AR

&
i

(35)

P
9{*

T
T

KA B K
b HoEp*

i

*

ml T, flio 3 Fx+ N CERBATH .

i) BARZ MRS - IBPME P eI U
1137°C, 24 FFRAREERE ORERBMIRE (MIC)
DO TEEME & LTS L,

iv) B : 1 5% EM3E RN Todd-Hewitt B5H13s &
03 %Y = ¥/ heart infusion %3Hbe

v) B ¢ 1. 5% F5 588K N Todd-Hewitt B2t &
V'3 %7 < M heart infusion B Fic 15 A
BV IR O R Z M E A [ — D508k DT I U
TeREREE ISR T,

ERIMEIER CRBEBE ORE X RO HE R L O
% FR T8 & DT IT O\ T Il L 7o

F LAY & 51 MR _BEInk CF% Oz (E
HWET S L, TCUNOEATILRZ/OET 2%
bhice

MEFER TP LB ORE CREM A NET D &,
Todd-Hewitt Bz Hflf L€, @€ TR
HHNTCH, EIEOBHEE £ DEITER ik
Do

I mEOREC X 5RZEO LS

i) BEREIGR © ABEL v BRET10

i) AR L ORI R - R [
o

i) B 5 % e b M¥EHN heart infusion B
3 % < MM heart infusion K&
5%t Y o mEEin heart infusion BEHp

iv) B vl PR SO < e Y UK
L DT B M A O RE LiciE Ry & 2 1R
T o

S OB B Y < MR VB & T Cle & Tl
BN PRIE  THERS R DI,



1 ¥E m B O M @ oo B O
ToddHewit | M B AR T | i 5K ¥ 1T
50 (100%) 50 (100%) 50 (100%)
22 (44.0%) - 5 (10.0%)
- 23 (46.0%) 21 (42.0 )
25 2( 4.0 ) 240 ) 6 (120 D
TC meg/ml 12.5 - 2 (40 ) 7 (14.0 )
6.25 1 (20 ) 9 (18.0 ) 5 (10.0 )
3.12 120 ) 12 (24.0 ) 6 (12.0 )
1. 56 6 (12.0 ) 2( 40 ) -
0.78 7 (14.0 ) - -
0. 39> 11 (22.0 ) - -
>1.56 - - 29 (58.0 )
1.56 - - 120 )
0.78 - - 9 (18.0 )
0.39 1 (20 ) - -
PG anit/ml 0.20° - 1(20 ) 2 (40 )
i 0.10 - - 1 (20 )
0.05 - 4(80 ) 3(6.0 )
0.025 22 (44.0 ) 10 (20.0 D 2( 40 )
0.0125 22 (44.0 ) 19 (38.0 ) 3(6.0 )
0. 0063> 5 (10.0 ) 16 (32.0 ) -
>1.56 - - 5 (10.0 )
1.56 - - 4 (80 )
0.78 - - 1 (20 )
0.39 - - 4 (80 )
EM meg/ml 0.20 - - 3(6.0 )
0.10 - 5 (10.0 ) 9 (18.0 )
0.05 - 10 (20.0 ) 6 (12.0 )
0.025 1 (2.0 ) 8 (16.0 ) 5 (10.0 )
0.0125 21 (42.0 ) 7 (14.0 ) 6 (12.0 )
0. 0063> 28 (56.0 ) 20 (40.0 ) 7 (14.0 )
>25 - - 8 (16.0 )
25 - - 6 (12.0 )
12.5 - - 2(40 )
6.25 - - 2 (40 )
OL meg/ml 3.12 - 7 (140 ) 14 (28.0 )
1.56 - 30 (60.0 ) 16 (32.0 )
0.78 - 13 (26.0 ) 2( 40 )
0.39 21 (42.0 ) - -
0. 20 25 (50.0 ) - -
0.10> 4 (80 ) - -

(36




£2 mMEOEBEBHEI & 3BT EMEOE S

\\

e b &Y < M & O g

v Y I & v~ IR & O M

B bR

AN TR

5% e NI | 3% v ~ MBI |5% e M

3% v = IMyE M

TC mecg/ml

=100
100
50

[\e]
(2}

Coo - wan

25

56
78
39
20>

Pe-G meg/ml
wmt

IS A e A e S S

56
56
78
39
20

05
025
0125
0063
. 0031>

EM mcyg/ml

IS S =i =

56
56
78
39
20
10
05
025
0125
0063>

OL mcg/ml

>25

N
wt

cooo - o

25
12
56
78
39
20
10>

Ny o

]
0 - -

R

0 10




F3 0 X 5 OB ¥ M 9 OF
\ AN | mpw R | mmeE | K | & &
Bk
% 7 @m 237 (100%) 53 (100%) 8 (100%) 298 (100%)
> 100 - - - -
100 92 (38.8%) 25 (47.1%) 1 (12.5%) 118 (39.6%)
50 9(38 ) 119 ) - 10 (3.3 )
25 7 (30 ) 2(38 )| 2 (25.0 ) 11 (387 )
TC  meg/ml 12.5 15( 6.3 ) 3(57 ) 1 (12.5 ) 19 (6.4 )
6.25 - 4(7.5 ) - 4 (13 )
3.12 10( 4.2 ) 1 (1.9 ) - 1137 )
1.56 34 (14.3 ) 2(38 ) - 36 (12.1 )
0.78 31 (13.1 ) 238 ) 1 (12.5 ) 34 (11.4 )
0.39 ) 39 (16.5 ) 13 (24.5 ) 3(37.5 ) 55 (18.5 )
>1.56 - - - -
1.56 - ~ - -
0.78 - - - -
0. 39 - 1(19 ) - 103 )
PeG unit/ml 0.20 1(0.4 ) 1 (19 ) - 2(0.7 )
0.10 2(0.8 ) 1 (1.9 ) - 3(¢1L0 )
0.05 7 (30 ) 119 ) - 8 (27 )
0.025 102 (43.0 ) 3(56 ) 2 (25.0 D 107 (85.9 )
0.0125 94 (39.7 ) 39 (73.6 ) 5 (62.5 ) 138 (46.3 )
0. 0063> 31 (13.1 ) 7132 )| 1025 ) 39 (13.1 )
>1.56 - - - -
1.56 - - - -
0.78 - - - -
0.39 - - - -
EM mcg/ml 0.20 B B - B
0.10 - - - -
0.05 8 (3.4 ) 119 ) 1 (12.5 ) 10 ( 3.4 )
0.025 24 (10.1 ) 594 ) 2 (25.0 ) 31 (10.4 )
0.0125 52 (22.0 ) 42 (79.3 ) 3 (37.5 ) 97 (32.5 )
0. 0063> 153 (64.5 ) 594 ) 2 (25.0 ) 160 (53.7 )
>25 - - - -
25 - - - -
12.5 - - - -
6.25 1(0.4 ) - - 1(0.3 )
OL  meg/ml 3.12 1(0.4 ) - - 103 )
1.56 9(38 ) 1(1L9 ) - 10 (3.4 )
0.78 25 (10.5 ) 5(9.4 ) 2 (25.0 ) 32 (10.7 )
0. 39 69 (29.2 ) 29 (54.7 ) 5 (62.5 ) 103 (34.7 )
0.20 82 (34.6 ) 17 (32.1 ) 1 (12.5 ) 100 (33.6 )
0.10> 50 (21.1 ) 119 ) - 51 (17.0 )

(38)




4 % B oA OB E M S E
. ik | Ml | = - |HTH EIREE
75(100%) | 66(100%) | 64(100%) | 20(100%) | 12(100%8) | 34(100%) | 19(100%) | 8(100%)
17(22.7%)) 24036.4%)| 33(51.5%) 10(50.0%)  8(66.8%) 16(47.0%) 9W7.5%) 1(12.5%)
2( 2.0 1(1.5)| 4(6.3)| 2010.0)] - - 1(5.2) -
25 1.3 2030 463 - - 20 5.9 - 2(25.0)
TC 12.5 14(18.6)| - - - 1(8.3)] 2059 1(52)] 112.5)
meg/m] 6.25 - - - - - 4(11.8)] - -
3.12 5(6.7) 2(3.0) 38(47) - - - - -
1. 56 10(138.3)] 16(24.3) 8(12.5)] =~ 1(83) - 3(15.8) -
0.78 9(12.0)] 8(12.1)| 10(15.6)] 2(10.0)] 1(83) 1(29| 1(52)] 1012.5)
0.39>| 17(22.7)| 13(19.7)] 2( 3.1)] 6(30.0)] 1( 8.3) 9(26.5) 4(21.1)] 3(37.5)
>1.56 - - - - - - - -
1.56 - - - - - - - -
0.78 - - - - - - - -
0. 39 - - - - - 1229 - -
PcG 0.20 - - - 1( 5.0 - - 1(5.2)] -
unit/ml | 0. 10 - - - - 2(16.6)] 1( 2.9 - -
0.05 5( 6.7) - 2( 3. 1) - - - 1(5.2)] -
0.025 25(33.3)| 27(40.9)| 46(71.9)| 4(20.0)| - 1C 2.9)| 2(10.6)] 2(25.0)
0.0125 34(45.3)| 31(47.0)| 11(17.2)] 15(75.0)] 8(66.8)| 23(67.7)| 14(73.8)| 5(62.5)
0.0063>| 11(14.7)| 8(12.1)| 5(7.8)| - 2(16.6)| 8(23.6)] 1(5.2) 1012.5)
>1.56 - - - - - - - -
1.56 - - - - - - - -
0.78 - - - - - - - -
0. 39 - - - - - - - -
EM 0. 20 - 1( 1.5)] =~ - - - - -
mecg/ml| 0. 10 - - - - - - - -
0.05 8(10.7)| 1( .8)| - - - - 1(5.2) 1(12.5)
0. 025 70 9.3)] 5(7.6) 5(7.8)] 2000) -1(83)| 2059 3(15.8) 2(25.0)
0.0125 16(21.3)]  6( 9.1)] 2( 3.1)| 18(90.0) 11(91.7)| 30(88.2) 13(68.5) 3(37.5)
0.0063>| 44(58.7)| 53(80.3)| 57(89.1)| - - 20 5.9 2010.5)]  2(25.0)
>25 - - - - - - - -
25 - - - - - - - -
12.5 - - - - - - - -
6.25 1( 1.3)] - - - - - - -
oL 3.12 2027 - - - _ _ - _
meg/ml 1. 56 5(6.7) 3(C4.5 - - - - 1(5.2)] -
0.78 6( 8.0)) 3( 4.5) 14(21.9) - 1(8.3) - 6(31.6)] 2(25.0)
0.39 21(28.0)| 13(19.7)] 12(18:7)|- 14(70.0)| 9(75.0)| 21(61.8) 8(42.1)| 5(62.5)
0.02 16(21.3)] 22(33.4)] 38(59.4)| 5(25.0)| 2(16.7)| 12(35.3)| 4(21.1)| 1(12.5)
0.10>| 24(32.0)| 25(37.9)| - 1( 5.0 - 129 - -

(399




I PUSEHIE S e A

RAEAERFEER R DO ATV v TRE 298 o3
HIRSZ a3 310R T o

KBRS NCHER [l Clens, DgogR
AR 1.5 % FE B8R IN Todd-Hewitt 55
THbo

HR PIBRANRSZ oA Tl PeG, EM s X OL
AL KEN TS b s s tcss, TC Tk 25meg/ml
HEo MIC 7R T b D%t & LCER+5 &, BY
PR D288k (52.8%) b2 <, DWW THRERK
O 108k (45.6%) TH2lo

TBET TR D & D2s 139 #k (46.6%) THDl,

VbRl SE RIS e o A

E 4 EBEHIRARZ i T

T2 EEE & 70 5 T Coo\W T 25meg/ml B - o
LORENTDHE, BEFEE 208k (26.7 %), HIKE
JAbE © 27#k (40.9%), BAEEREE « 41Ek (64120,
BRAREEE « 126k (60%), BEURITHEE « 81k (66.8%),
KBRS ELLREE : 18 Bk (52.9 %), HETHILFHEIE
B 108k (52.7%), AHBW L T R FBE: 31
(87.5%) TH1o

Vo OB AR & OBk

4 I OEYFEEE OBk % Lancefield OWHERIG

XTI L, TCRSEZM: & OBIfRa#HE Lico
B 1, 3. 4, 6, 12BX0F DML
PIAREERE LS hiehy, BB x4 8o 181
EPUT, 6ZU8sfk, 128308k, 1 M24fk7n S <
Hb i,

HAIRRE D E#RIL 103k TH Do

T Csw L 25meg/ml Bl B> MIC #7734 DU,
1H 28k (8.3%), 3M2¥k (66.7%), 41136
(27.5%), 63tk (3.4%), 12Z17#k (43.6%),
oMo o 58k (50.0%), TUHIARER: 15 #k (14.6
%) T 25meg/ml Bl B R BEBRIL 4 R T80k (20.1
%) f‘@ofio

#® =

U v ER B O ZRAURRSE Ml B > CRIE & 7o 7
DY, PSR E MEOBROX LU TH Ho

IREFTIRY = MW E B S E T CORSEMEED L
E UGS TS Z EAWED Shtw 228, BRI
W DR BT I 3\ T Y < M D AFH
FEFW R TH O TR & O RBRBE O ik
MATRETH D Z EPREI NI,

Licd o Thivbhiui 4% o v v SRR AR v
AR Ofi—2 35 27e 5 BEY TR 4 OFfHds LU
DM A ks 2 DT,

25 W EENREEEOME (Tetracycline [ZDUvT)

\\ M-Type
SRR 1 3 4 6 12 i S uT &
mcg/ml "
M
25< 1 2 - 1 - 12 19(27. 1)
= B (25> 12 1 - 24 4 - 10 51€72.9)
NER| 13 3 - 25 7 - 22 70
JZS;; 1 - 26 - 1 33(64.7)
5 BERRE < 25> 1 10 - 2 - 0 18(35. 3)
1 MNEF 11 - 28 - 1 | 51
I%g - - 4 - - 5 2 11(61. 1)
B 3A 97 B { 25> - - 1 - - 5 1 7(38.9)
1/]\% - - 5 - - 10 3 18
25< - - 6 0 11 - 0 17( 6.6)
B s B (25> - - 92 58 15 - 77 242(93. 4)
NEF - - 98 58 26 - 77 259
stg; - 208.3) 2066.7) 36(27.5) 3( 3.4) 17(43.6)] 5(50.0)| 15(14.6)] 80(20.1)
B 252> | 22(91.7)] 1(33.3)] 95(72.5) 85(96.6)| 22(56.4) 5(50.0)| 88(85.4)| 318(79.9)
[/J\E-l— 24( 6.0)] 3( 0.8)] 131(32.:9)] 88(22.1)| 39( 9.8) 10( 2.5)| 103(25.-9){398(100. 0)

() BB amto

(40)



RO MG RBIT R L X 912 Todd-Hewitt
M b, 3 %I heart infusion EEHIO i T 4
oA L b MKEROWIIT X AREZHORE IR X
HDOTAREETH ), BEOREOARCLHHET
i, SRR B MBS Todd-Hewitt e Huii L
TELTHZ ER@AD BRI,

F o MR OO X 5 iR Tl v < migs
e bR IO Y oo MK U CORZWEIME L T
B EMBDL I,

T X 5 I HEHIRRSE M A P 3 A B MK DB,
HEHEI ST 12T, TOECKELEHNRDL
i ki, MmEIMEEC B E & RINFR RS SR D
BMEA BRI ANIUT, REME D RN B SR
N Todd-Hewitt $5ua VB & D& FF L
WIXISREZbNS,

Lepv o TR BUF ORI SZ M o WEL T T
FERI Todd-Hewitt BT 35 270210

WHIRZHEOMEF S TlL 4 BOEHOH, T
CH BN TIRTHER & 2 b BRI LRSS HEE
TP, BT PeG, EM 7 &9 MIC i 0. 0063~0. 39
u/ml (F724 meg/ml) T, & do ¥ THMWEZES
AL, EFEEBOEHOTHE, HEC 2T 5 &
X, BWEETIALOEAI N &b v Vv RED
B oMo, ERELHERALELENLENTHS
E#EZBRND,

—75 T CLx X BRG] T 25meg/ml P LTk %
T L o, 1398k (46.6 %) &, Z OEENLE
FEMIMOBENCH B LD EHTEI N D,

FORMK & BT E 1L T ClitEtr D A~ v T —
SO LETHFTEDREIREDL IRV, Tk
i L CHREHEIE R TR I THh 5o L L HE
AT~ TC, —f T CligtElkst = DRI R
DTN LD EWT BT 2 TE V.

Z DEATEFERNOBE O TLEETHOT
SRR D %\ B BRI T OB & JTHRBBE OB &
BR—BT D EIXTE /o0

WIGHCLE 4 2 BT ORGSR DR BIHEL 398 Bk

45

5%, 41318k (32.9%), 6Mpi88kk (22.1%)
TH D 4P EIET BT AR R EH T Do 20
B g TOMED & X —FKT 5,

IETBEOBEHO WA b 5 4 Tk Lot 6 WD T

C 25mcg/ml Bl BN & i3 % & = Fher. 5

%, 3.4% T4HED T CHHEALAEE TH 2,
Z DTS OBF 7 M-HIR OFR#E & 450

BIRE H 2L DTH B E 5 BRI STk

T$\vo

S B
PEFNA0GE N LA BERIR BB X D v vy EREE D 3

BEMA P E LTl LR OISR 187,

1D SEFRSE M TE B B M R LS IN Todd-Hewitt

Bithas b0 & bIRZWEN R R TH DO,

2) #HWRAEFH LT CIc 25meg/ml Ll LT {E

R EA6. 6B D I, SHBIEINOHEEC H D
ZENEE S e

3 EIBAEELSHEEIN S v v BEO XL

ETIXAWETH O,

4 4 WEOT Clittka o AL bl U CE R
T4 2T.5% % Kt

3L Bk
D SR ERISTAIEEE S 5L -
WEE ORI LA oWC, HBEEEE 37(3),
123 (1963)

2) PEIETE - BESSEIEBES B AL -
VREE OB L EARZ MOV, BEE 38(6),
216 (1964)

3) ZH—REd - EEEOSEHE AT L
(T o947 ) viHEEOMBEAY L & LT
H{z:k, 38(6), 216 (1964)

4) FPEIBRIED  BEOKRRHIT 1) HIBTED
WATC DWW C—— R R & s & 3 B R
Z——F {35, 38(7), 181 (1964)

5) PISERNZEREME A ¢ 9GRS BE L 7o o
B & BRI Z o\ T, BEEE, 39 (4), 135
(1965)



MRFNA04E FE BRI 35 1) 5 SR B B S s ol
¥ & OV BB O SEFN PRIz DT

fit
bbbl o TIOBEREmIc bR, BT
BT FRAIE O BBRBAE Is X OV R o ZAH e o
WTHRA c LT E T,

IhBIREE UCEMBEORRE &7 5 AR
LB LORFRTEELYRNE L LT 5B
BERREROBRENDED R CEET, Zhuckb
B RRRHEORGLIEE L, B0, RYRE
DR, BE - REBZTHT A ELRTEIR RGO
BEEOWEHRO— T LD TH B,

4@ L BAMOEE ORERBENE OO THRET

-
Do

il

ERRE R &k
FRFTEE DR ITR B L OV IEAIM M BB ER L LRl D
Lo 27ce
7o B4 BRI O £ AL ORI BT,
AR A1 C A Al MR ARSI O F L1592 AN LD, %
To % FIME R B L A o AN b RRp s it Em 2 w1 b
DiDh, ThbOFERLZHEET BN T E TR
b h w5 ALSMS, 13O EERIC O
T Lo BRI TR CEERMCHR L. i
B DA% L OBEBITE 3R L,
= OB K &’

D) ([EFREEE) D OB R LR

FEFN404E 1 A2 B 12 B A iy 304, 776
#THY, 2431k (0.08 %) OHFIE L BHEL 720

Zh B HARFIRE OB D o 5 E413F LR
THD T, S. sonnei MI3THE (56.3%) TLEDEE
k% e, DWT S, flex. 2a o 36k (14.8%) T,
ZD2HWETEBRDTOL L LA BT b, 7 S
flex. 1b(4.5%), S. flex. 3a(5.8%), S. flex. variant
Y (5.8%) THEHREDI6ZL Ea KT,
FofBit S, flex.3c, 2b, 4, Variant X, 3b, la

* AN AT B

wo AR

KRR W R
A BB O
e D N S

DIEET Y, S. dysenteriae V2 18RS FEES iz

2) EFFEEND OBIHR LT

FETRA0SEEE 12 ds1) 2 AT DB SR R fix 2149
©, BAERICHET S &, DB RO 6
~ 8 AR ORI A L TN BIED, e LT
IR RESR AT Do GFE $o7 CEMFEEDO L
BinasofeBikl, 2, 5, 9AD4 BT ER
Mo

B 2GIDEFEE H D SR S hs BlRERT
1,012 kT, D S, sonnel X 613#k (60.5%), >
W S, flex. 2a 52328k (22.9%) THoto,

OGO HEMFEE DO, S, sonnel 1N F DR
THHEEZDBNDLDIFI26C, FDiL S. flex.
2a 34, S.flex.1b 26, S. flex. 3a, 3c, 4 H% »
1 &2 T By

BRI X 20321601560 T, Toflii2 @&
P BB R S hice FHC108 KRBT FE: Lo
BT S. sonnei @ E LT 3HEHE, 11~12F7104
BT R Lo T S, flex. 2a #EME L LT
F T EIUASEES e ot L 2R OfTiiR—
BEDOREAEROFERIRDD hinhDoic,

3)  SrHERER O A & BT

R PR 3 X OERIF A2 B S X i Bk o
W CIRANR SRR IR X D RS S0,

(@) (EREEEREEC

TR R B SR RT3k o o, 177D\ T,
IRETCEFHEERTHSHSM, TC, CP, KM®
SHEARERETISEE DI O C, F ORI EY
FE Lo TORBREFEITRT.

EM, LM, OL, SPM @ 4 ffic>o Macrolide 7%
HEWER B CHRNT 5 &, 100meg/ml LR
EREEIERE (MIC) %2R Tho1k, SMTIE
31.1%, TCi¥42.9%, CPixl11.3%, NAI12 3%,
AB-PCi33.4%, CER(I4. 6% TH Dl

(42)



_NBIEEY BRSBTS B4 DL 3T
%o

Findot 177 #Rrh it ik 11.831k46. 9% TF D 5 B
T % &SRR D% S, sonnei, S. flex. 2a 7r
EOTHEENENC &% bs bbb AHAFED ks
BT T 2IE, S, flex. 3b 7o ECITHMAEE100% &

AR 2 b I Lol D bR AN D T TR
WHLTAhBE, EERRTIOE, S. sonnei =R
TSM, TC, CP3 #lFix TC, CP M
NA, AB-PC, CER &+ 5ME LB,

hb oA L AL, 5~ 6 AOLHMEEORT

ENREDbNIZ ECleho 1212L, S, sonnei D

B, IRDITERELE L TR L 72 SM, TC, CPRZMEIC, AB-PC, CERT
(RS SR Bk eR, 3 FIMHA B © b 5 E141160% WREMRHFET S L LABCED R T 5,
I, 2 AR A 2 huE80 % bl_E At & A e 5 () HEFFEAB ;
THO70 HEMAEE BT oWC, SM, TC, CP, KM
KM, C P HMHHEREIIGISER D &b mhois, D 4 K ONHEEY WET bEFE6 L RTBY, THE
1 REELLLOKRHEERS JUEHR
B & L) gl
) BB | MR @wa 1 j
% (%) "1 1bllc[ 2a [2b;3a 3b | 3c ‘ 4 iVXlVY som
304,776 243 0. 08 Tl 2Sf(4 5) Tl(14. 2?(2 NI|(5. 513 (1.2:)3 (3. Sg (2.1§ Ca. 1? (5. 3331 (56.1:;3
%2 EMREFHREEECKRHRREZD S BhlT
2= il
7’ e B YRR (T B A L T
a | 1b | 2 | 2b | 3a | g | 4 V—X‘V‘Yb son

e IC - DRE™ w3 of A o 4 4 4 4 4 4 4
#® RO % 1) | EEEREE| 4 320 - - - < A - < 2 - 50
o] BUN % )R 7| 4 49 - - 1 - - - - - - 48
ZiN PGE % &) | B filt] 6 61, ~ o~ - - e - - 4 - -
HE o s (8 ) | &RFFEY) 6 260 - - L e T e T
AN E FOUN B OB | IPKEEY 6 156 - - - - - - -~ - ~ 156
i AT B WD AT 6 P e e R I 7 B -
ES MO % B |mEFHR 6 16 -l 16 - - - - - - - -
b Bl HID &R F R 6 1 e T s T T T S N )
i ML’ & HD) | R 27 <] e e e e s T
B (T 79D | B 7 R e T R I A I BcY/
T KR Y B \BaeH R 7 I e e e I HE R -

B EOA | fit| 8 1 ¥ e e
W ROk % B |& filti 10 1 Y e !
r%j RBOK B2 B |8 fik| 10 2280 4 . 6 - A - -~ - 28
Rl AR M | AE R 10 CH I S S T T T )1 A R R
W oA EE o B ARFE R 1 320 - o 82 - A A - 4 A -
i FIGEAA~ L) | 8 filt| 11 2 I | I T e T A B
b HON %2 B B AFH R 1 K R T T R T R < 74
o BT 3 TH) %g@ ABlicial a0 o ] e - -2 1 s

G- I N E - fil| 12 ] e e

& 2t Loz 36] 2321 5| 63 22 a1 4 2 613

' P40, I3 6)] (22.91€0. B)|(6. 2)|(2. 2)|(3. 1)I(0. 4[(C. 2)|(60.5)

C ) %% mRYo



2 rHABHOENBREMESA

Q77

M‘\\\\\ﬁ ¥ Emeg/ml

— = T N

B \& %\ >100 100 50 25 12.516.25|3.12 | 1.56 | 0.78 [0. 39>
E N ——

. 37 18 10 4 2 6 18 53 10 19
Streptomycin SM 120 9)l(10. 2| (5.6)| (2.3 (1.2)| (3. £)[(10.2)[(29.9)| (5.6)/(10.7)
Tetracydli Tc 70 6 2 5| 6 36 39 12 1

etracycine (39.5) (3. (1.2 2.8) (3. D[(20. )|(22.0)| (6.8)] (0.6)

. 66 1 4 1 4 19 24 25 27 6

Chloramphenicol CP  37.3)| 0.6 (2.3)] 0.6 (2 3)|(10. (13 5)|(14. 0),(15. 3] (3. 4)
. 59 113 2 3

Kanamycin KM | T e e ) . a.n] T

. 4 17 9 54 65 21 7
Erythromycin EM | 2.9 (9.60)] (5.D|30. |36. &)|(11. 9| (4.0 | 7| T

. 142 33 2
Leucomycin LM ego. 2)|c18. 7] (1. 1D - - - - - - -
. 127 33 15 2
Oleandomycin OL 1. 9las. D) 8.5 (1.1 T e -
. . 117 39 21
Spiramycin SPM 66 Dl(22. 0)|(11.9) - - . - - - -
.. 3 3 4 167
Furatrizine FT - - - - - BRC e RN CI))
. 3 1 3 2 58 72 38
Furazolidone Fz - Tl Dl .o (. aLlee Dl Dict. 5

. 20 119 36 2
Paromomycin PRM | T Tandlen e a.n T T

. 69 96 10 2
Dextromycin DM T T T T olead)| e (LD T

. 22 136 17 1 1
Grbromycin GM 1 - T TGz Dle. 8) (9.6)] (0.6) ~ 0.6)
.. 1 1 2 4 28 114 25 2
Colistin CL - 7 0.6l 0.6)| (1. 1| (2.3)|(15.8)|(64. 4)/(14. D (1. 1)
Cae . . 4 10 102 59 2
Nalidixic acid NA (2.3) - - - 7| (5.6)|(57. DI(33.3)] (1.1) N
. T 5 1 1 23 79 47 21
Aminobenzyl-penicillin | AB-PC | 5 gyl (0.6)| 7| (0.6)|(13. O|(44. 5)|(26. &)I(11.9)| 7|
1. 7 1 3 7 155 4
Cephaloridine CER | (40) (0.6)) 7| Q.0 ol @3 7
() RE%ERT,
#4 WHEEOHENSELMEOEE
WA | AR (%) |SMe CP « TC| SM=CP | SMeTC | CP+«TC | SM TC
1 a 4 1 (25.0) - - - - 1
1 b 9 4 (44.4) - - - 2 - 2
2a 32 | 9 (28.1) 4 - - 1 - 4
2 b 6 | 0 - - - - - -
3a 12 | 5.7 2 - - 2 | -
3b 1 1(100.0) - - - 1 — _
3 c 4|0 - - - - - -
4 4 | 1(25.0) 1 - - - _ _
v-X 5 0 - - - - - -
v-Y 12 | 4333 - - 1 - - 3
son 88 58 (65.9) 42 \ 3 - 9 2 2
Z 177 83 (46. 9) 49 ‘ 3 1 15 3 12

(445




%25 S. sonnei OBOILERERICHT B

NA+AB-PC|NA+CER | AB-PC=- AB-CP
“CER W # W pi| CER mgpe | CER W8 5™ "3
SMe«TC « CPTit # # 4 1 1 1. 1 -
' TC -« CPRf M 4k 2 2 o - -1 a8
SM M # #k 2 - - - 1 1
SM+ TC « CPRZHH 1 - - 1 - .-
526 EE[NZEA( SR E vk DRI E
IR . , A
BB Db hR SM:CPlsM.CP[SM+ TC|CP-TC| SM | TC |Mslbk
ES B | son 9 9 - - - - - -
son 30 - - - - - 30
# F{ V-X 1 1 - - - - - -
son 46 1 - - - - - 45
1 ’%< 2 a 1 - - - - - 1
IR 3 3 a 60 - - 1 - - - 59
N son 12 12 - - - - -
% l% ° ﬁﬂ %{ 2a 1 — - - — - - . 1
AN £ F | son 144 138 3 - 1 - - 2
. 3¢ 22 13 - - - 1 - 8
B |3y % S _ _ _ - _ !
=5 JI | 1b 16 - - - - - - 16
i B | son 10 5 - -l - - | _ 5
i JIl | son 7 - 1 = - - - 6
¥ | son 37 36 1 - - - . - -
T = | son 9 9 - - . - - -
Al 2a 15 9 - - - _ _
K & w | 1b 6 2 - 1 - - -
f son 30 4 - - 26 - - -
h Heilla 4 - - - - 3 - 1
o 1 2 a 2 - - - 2 _ —
o8 A |4 20 - - - - - ~ 20
) 1B P 1 2a 10 1 - - - _ -
i P | 2a. 15 - - - 13 - L.
b H | son 20 19 - - - -~ - i
son’ 8 4 - - - - - 4
1b 1 1 - - - - - -
J 2 a 26 13 - - 1 - 1 11
ﬁ :% 2b 5 1 - - —- — - 4
3 a 2 1 - - - - - 1
\\FX 2 1 - - - - - 1
vV-Y 1 - - - - - - 1
Tl son 5 4 - - - - _ 1
FEEEATEEC X 5 40100, BEEEc 530 L BIb M S hizhDic,
6 BITHED 562D OB TR, Mk & Bk e % g
PHEAEL TV, HAFNA04E B v B BRI B 5 304, 776 AR I uic

3 FIMHEEL S. sonnei \TEFIIC S < BT, TABEEEOT 243 BR TR ERIZ0. 8% TH Do ZhUL
CP, KM@ﬁéﬂﬁﬁ’fiﬁébi@%%%ﬁ?%m%% ERRRT FRFISOSEEED o 412 1, IR0, 11% & v (& BER
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R OBEETH D0 ,
CREEIERERE TR L X S, S, sonnei A
137#k (56.3%), S flex. 2a 93368k (14.8%) THD
fomy, ZRHEAREECIET 5 &, BER39EETIT
S. sommei PN 128k (29.12 %), S. flex. 2a 7% 168%k
(41.0%) T, S. sonnei VI3 2 f5 DI, S. flex. 2a
X O ET0 D, S, flex. 2a DT S. sonnei

ML DEELZBN D,

S. sonmei AN, S. flex. 2a OWANE, = =B
SEOERTH oI, SEBEWCEDTHIC S, sonnei
IS, flex. 2a HEFE LTI & LD,

(R ok R O SR Z B Tl S M, TC,
C Pt D\ Th % EHRSSEEIC LT, ThEth
¥ 3 RETRE OMEEE OIS RD B b

D5 bbbl TR O LR S, sonne
MR LD ELBOIMEELZRLTE D, EE%[I3;?$
ED29. 0% Hollg U CHEIM D EMIZH Do T IERE
ZHIMHER O 5D HE &N L e, BkofEFEA:

BICRIE TSR K D TE TN AHEIBERTE
AN '

SRR TIE & 95 It LUMESEREA O
RO RS RT LIS = b e v 5 vIRERK, B
FTHA LD & QBRI AR Lichs, THEEOM#n
OEANLLRE4H, 20X 5N iEAng
BOMKE, W& EOBENEREI0s N0 LE
LW siclfbhize

FEMIX in vitro TORZHECHELTEDL
DTLCBRBEDREERTEZH1E, DX 5 I
® in vivo TOH LWBRACII D BHAOFE I D,
‘it%5ﬁﬁ?l5h83wmzmmﬁf,sw,
TC, CPH¥OLHAIMER?, AB-PC, CER,
NA s AL R o SRR b hics, 28
FIRSHED S. sonnei b AB-PC, CER®D2H|
it tkni 5 = Lo, THEGREHEO Lo b, [
ZOBRLENI O B b b Fic 3HIMIER &

AB-PC, NA, CER & ORWA i H D
BHIRBECH 5o -

PRFIAOSE R 1= dob) % 4 PTHU R D& IR AR R8T 214
THEFISOEE L W E L <ML, FIEDK 2.5 EDH
Mot 5B,

ERAE G D O S HEEER R _E o= iy e R
BB S. sonner T, DWT S, flex. 2a 702 Tus
Bo

2O EILERREEOWIEM L F o B LT
HOT, ThIT X I @BEREEC Lo TlEm s
NABT X AENREENS IIHETEE LD LE
Do

¥ e EEBEC ST A EARERBR T L, SRk
DERZ T S, sonnes O 3HMHENZ b TEL

O EDD LEEEREE»D ORPHURE XN S,

& O

KRS Y R e BIEREE 5 £ O Sk
B b ORI L2 CTHREE OB HINEES X 05 HER
BROBHIRZ R A B RO SR 187,

1) {BEEE 304, 776 Zn D 243 RSB L 720 F D
HHERIX0. 08 THER AR OREMA R L 1o
S 2) EFEREEREORE © EWA T Lo S
sonnei T, YRBMKELOD56.3% % Hb, BIfEEE ¢ T
THote S. flex. 2a 1114.8% L1072

3) (RRHREE RO 1146. 9% TH 2T,
AIAEE X D SR TR OB AR S i

4) HHREOFERREINY, BEFRES L RE,
S. sommei THV, T OWHEE S RN L 1,

3T Fik
D #FEFUEED - Bl 5 SR ORI 1T b AR

BEERRR S L O S REOREHm e >wT, B

{£3k, 38, 175 (1964)

2) FEFFUITH  BRBIEEH NI B BE R

 FEREERRRES X 04 MR o S
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Forh, v ex 7w RERET 5L 0MR20%58]
%k, BT LRSI ARFOEER R
ZED TN Do
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T, CHIZRBMAINAFLERTI NS LbNS
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PREIBIT BTk 7 ARHEOREIIRELED
DO Do
F o E COLAEICRG YL E x5 OIEHNC
T AR, B UBRMERETH 5 AR & B
D L S RS L E L SR TG, BADASM
it > Salmonella give &ts LCLSR, LBV
e x5 DFFMPELSRE T 220~
ok b IR THIE O X 5 SRRk v
NEFTOWMANEL BB EE, R T OEH
B ETERN TS 2 ENBETH D EEL DN D,
S EIZFE L E 3 T ORFFZ AR A I 2o
DT, FORMEAPBRIEL, RBOFEERE OB LL
720
EERE# &k
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AR EORY HOAR®

TR S =G -
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twﬁﬁiﬂ??”ﬁﬁf&éo%gﬂﬁ?«fia
BALCHE LT,

HTEIT 37°C, 18 MBS RR ORIER B
MIC) &> TS E LT L.

EERAE

19635 AR ST A rh T e B AR I o
BRIE11kk, 19644EEE13730k, 19654EEF 13981 CTH b
FOHEDTEEITELCRTEBY ThHh Do

FEEOWBBITARER AL RT LoTCIind,
[ —42F2: b O~k & F T Bo

ZOFE 1R I 50196445 DIRT o itk
X, bECRT ARBPECRRE LD Evvbi Ty
BHRERL D O D TR B 27 b O s,
19654EFEIC I, X THE BRI T B,

R © n%%@ﬁ#)ﬁﬁfoa%zmxaw

S5, ‘

%¢®ﬁ¢mm7ﬁ@ﬁ$w%$%ka%%%&
AFENBFEEI L DTSH D, AR
Dﬁ%l@hﬂﬁﬁ%#%ﬁ&éht%@(e%o

F B R AR b Rl OO h,
RBD DR I oThh, EEEERFRX
D X 5 I EEREEL DI LDTH S,

ZORBECIRAREEE S AFERRO L O R
A AR C 182 kb 153 B CIEAIRIC 2 &, DT
H3E200kTH D0

[;_[L _U‘_: (ma E

i~ 11
< HE

FvE R T OREHIKZ M
L& X T 182 B O 1T DAL AN 5 5 KA
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Macrolide AYAEWE A B\ T MIC 100meg/ml
BLERFRT, Whd BRI S MTIES1ER(17. 0%),
TC 248k (13.1%), AB-PC-Cl3fk (7.1%),.CER



21 EENRL B3NV EFFTOFRE

B i} 19634 LLHi 19644E 19654F E
Salmonella enteritidis 9 21 27 57 (31.4)
4 typhimurium - 2 40 42 (23.2)
4 thompson - 36 - 36 (20.1)
4 montevideo - 7 1 8 ( 4.4)
” infantis - 7 - 7 ( 3.8)
” give - - 5 5C2.7)
” anatum - - 4 4 (2.2
4 stanley - - 3 3 ( 1.6)
4 heidelberg - - 3 3 ( 1.6)
” cholerae-suis 2 - - 2(C1L1)
7 derby - - 2 2 (LD
” bareilly - - 1 1(0.5)
L sandiego - - - 1 1 (0.5
4 bovis-morbificans - - 1 1 (0.5)
4 orion - - 1 1 (0.5)
4 krefeld - - 1 1 (0.5)
4 newport - - 1 1(0.5)
4 irumu - - 1 1(0.5)
REEE (B#L, CH4, EFFL) - - 6 S 6(3.3)
L E 11¢60) | 73(40.1) 98 (53.9) - 182(100. 0)

() WX ERTo
22 AEXANREC B3V LEXRSOHFE

B pit] RrhEHRE | R R R R BE R | RS sk Bl
-Salmonella  enteritidis 55 -2 - - 57 (31.4)
” typhimurium 41 - - 42 (23.2)
V4 thompson 35 1 - - 36 (20.1)
7 wmontevideo 7 1 - - 8 ( 4.4)
” infantis 7 - - - 7 (3.8)
” give 4 - - 5C27)
” analum - 3 - 1 4(2.2)
” stanley - - - 3(1.6)
” heidelberg - 3 - - 3(1.6)
” - cholerae-suis = 2 - - - 2 (LD
” derby 1 1 - - 2 (1)
7 bareilly - - - 1 (0.5)
V3 sandiego - 1 - - 1 (0.5)
7 bovis-morbificans - 1 - - 1(0.5)
” orion - - 1 - - 1 (0.5)
4 krefeld - - - 1 (0.5)
” newport i 1 - - 1 (0.5)
” - irumu o - - - 1(0.5)
RREH (BHL, CH, EFFL), - s(2EL) | 1 - 6 (3.8)
oo o 183 (84.1) | 20 (11.0) 6 ( 3.3) 3(1.6) 182(100. 0)

i) MESERTe

(48)




23 YL ERSOEHNBRITEDSE

(182 i;{e)
REE meg/ml |

>100| 100 | 50 25 | 12.5 | 6.25 | 8.12 | 1.56 | 0.78 |0.39>
E P B |
Streptomycin | SM (1o.1 Z) (6.1 é) (23% (27?18) (6.1 (1)) (13??) (13.Z§> - h B
Tetracycline TC | w9y @ @ | wn@nao o | -
Chloramphenicol | C P - - e /21) (8.1 2) (6;.23) (ézf}é) N o -
Kanamycin KM - - - T g) (49?2) (42.7(73) (3. g) ~  -
Erythromycin EM (52?2) wen| ©% - B B B B |-
Leucomycin LM (10(1)?3) - - - - - - - - -
Oleandomycin | OL | x7 '3 =| ~| | -| - - -| -
Spiramycin SPM (9;8;) | C. é) - - - - B - T
Furatrizine ' FT - - - - (l.f) (o. 515) - (2.‘21) (4.2) (9}%)‘
Furazolidone FZ T - - (1.%) (1.%) (35?;) (12:22) (4%?2) (1.2) (o. 513)
Paromomycin PRM - - - (1.2) (31%) (47%) (18?3) (o. rls) - -
Dextromycin DM - - - - (29.53) (5é.oé) (13.2?) (. é) - h
Gabromycin GM - - - (5.1 (5)) (28?%) (Sé%) (10.1 Z) - T
Colistin CL - | <o é) (1.2) co. els) (5.1 2) (23’.4 f) (6;3.22) - -
Nalidixic acid NA - - - - (15.23) (6%.1 cl)) (23.42) - h h
Aminobenzyl: ) ABPC 13 _ B _ 3 20 74k 59 13 _

penicillin .1 (1.6)] (11.0)| (40.8)| (32.4)| (7.1)

Cephaloridine ‘CER | - Co. é) (1.%) (é. é) (6.1 (1)) séég) (3‘1.535 - - -

O MR ZBERT.

(495




¢ 08 )

E4 OB OBE A & B’ OE B OB T E
N~ Wt meg/ml | ||| B -
D B _ >100 100 50 25 12.5 6.25 3.12 .56 0.78 0.39>
Ee ) REAIGEHRED

S. enteritidis (20) - - - - - 11 9 - - -
SM S. typhimurium (20) 10 3 3 3 1 - - - . _
S. thompson (20) - 2 18 - - - _ - _ _
Bl (60) 10 5 21 3 1 11 9 - - -
S. enteritidis (20) - - - - - 13 _ 7 - _
TC S. typhimurium (20) 2 8 - - 1 9 - - - -
S. thompson (20) - - - - - 19 1 - - -
Bl (60) 2 8 - -~ 1 41 1 7 -~ -
S: enteritidis (20) - - 1 1 6 12 _ _ _
CP S. typhimuvium (20) - - - 9 5 6 _ _ _
S. thompson (20) - - - 4 16 B B
B (60) - - - 1 10 15 34 - - -

S. entevitidis (20) - - - _ 10 10 _ _
KM S. typhimuyium (20) - - - - - 17 3 _ - _
. S. thompson (20) - - - 8 8 4 - -
=+ (60) _ - - - - 35 21 4 - =
S. enteritidis (20) 2 8 - - - _ - _
EM S. typhimurium (20) 9 11 - - - - _ . - _
S. thompson (20) 20 - - - - - . _ _ -
B (60) 41 . 19 - - - - - - - -
S. enteritidis (20) 20 - - - - - _ — _ _
LM S. typhimurium (20) 20 - - - - - - - - _
S. thompson (20) 20 - - - - - _ ~ _
i (60) 60 - - - - - - - - -
S. enteritidis (20) 19 1 - - - - - - - -
oL S. typhimurium (20) 20 - - - - - - - - _
S. thompson (20) 20 - - - - - _ - _
Ha (60) 59 1 - - - - - - . -
S. entevitidis (20) 20 - - — _ _
SPM S. typhimurium (20) 20 - - - - - - - - —
S. thompsor (20) 20 - - - - - - - -
=t (60) 60 - - - - - -




CI18)

FT

PRM

DM

GM

CL

NA

AB-PC

CER

—_—— —— —— ——y —— —_— N
Lunn nnh nnk nun nhunn nhnn nhunn [2393%]

L

. enicritidis
. typhimuvium
. thompson

B

. enteritidis
. typhimurium
. thompsor,

&

. enteritidis
. typhimurium
. thompson

B

. enteritidis
. typhimurium
. thompsorn

il

. enterilidis
. typhimurium
. thompson

B

. enteritidis
. typhimurium
. thompsorn

B

. entevitidis
. typhimurium
. thompson

E

. enteritidis
. typhimurium
. thompson

B

n

S. enteritidis
. typhimurium
. thompson

R

(20)
(20)
(20)
(60)

(20)
(20)
(20)
(60)

(20)
(20)
(20)
(60)

(20)
(20)
(20)
(60

(20)
(20)
(20)
(60)

(20)
(20)
(20)
(60)

(20)
(20)
(20)
(60)

(20)
(20)
(20)
(60)

(20)
(20)
(20)
(60)

12

12
30

14
11
12

12
12
11

35

16
17
14
47

14

14
39

W N QO — W L [N NI N

\O S \O Oy

—_

17
16
19
52

11

10
21

[S, 0 B, |

i

20
15
20
55-
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C2s)

=5 ®B Ok ML & 3% £ H BT K

\ JEE meg/ml .

. - 1004 100 50 25 12.5 6.25 3.12 1.56 0.78 0.39>
iF EHEEEU(%EE&)\

& & F 453 13 12 33 38 10 25 22 - - -
= & € 20) 3 - 6 8 1 - 2 - - -
SM b7l B C 6 2 - 3 1 - - - - - -
| B * ¢ 3) 1 - - 2 - - - - - -
&t (182) 19 12 42 49 11 25 24 - - -
& o F (153 9 10 - - 1 108 14 11 - -
= & (20 - 3 - - 1 10 5 1 - -
TC 1T R B (8 - 2 1 - - 2 1 - - -
(I ) - - - - - 3 - - - -
- =t (182) 9 15 1 - 2 123 20 12 - -
A& B F (15 - - - 3 13 97 40 - - -
[ & o C20) - - - - 2 18 - - - -
CP A B (6 - - - 1 - 5 - - - -
’ Ok A& (9 - - - - - 2 1 - - -
- £t (182) - - - 4 15 122 41 - - -
N £ a5 = (153) - - - - 6 74 68 5 - -
£ & (20) - - - - 2 8 9 1 - -
KM = B2 (6 - - - - 1 5 - - - -
- ) - - - - - 3 - - - -
L £t (182) - - - - 9 90 77 6 - -
& o E U53) 83 69 1 - - - - - - -
& W (20) 9 11 - - - - - - - -
EM b7l B (6 1 5 - - - - - - - -
o' OB #E (3 3 - - - - - - - - -
&t (182) 96 85 1 - - - - - - -
& B B 053 153 - - - - - - - - -
= o (20) 20 - - - - - - - - -
LM ] BE (6 6 - - - - - - - - -
B OB % (3 3 - - - - - - - - -
£t (182) 182 - - - - - - - - -
£ 3] == (153) 139 14 - - - - - - - B
& i (20) 20 - - - - - - - - -
oL b B C 6) 6 - - - - - - - - -
/o OFE E (3 3 - - - - - - - - -
£t (182) 168 14 - - - - - - - -
& & F  (153) 152 - 1 - - - - - - -
£ o (20) 20 - - - - - - - - -
SPM b ke (6 6 - - - - - - - - -
- S ) 3 - - - - - - - - -
-— 1 — —_ —_ - - - —
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1#£(0.5%) TH 2720

F o SM TILRREZW A DO — 7 4% 20~00mcg/ml
D, WSSO S 5B E N £ E
LI AN S N R AR ,

F RS D RS EMIC BT BB 06, 25~
12. 5meg/ml @ MIC #5744 ik, TC, CP, KM,
PRM, DM, GM, NA(ERT%%%@%/%_K
B — 7 EEDOT B,

Macrolide BRAPAME LT T 50meg/ml LL EoD
PLEER L 7J“§@“, in vitro TIEESRD BN

2120

=t r 7 7 VROEH T RKFED, €7 AED
OFE LA FT 252 & b RVCFEFRAARL,
4 ERED91. 9% 75 0. 39meg/ml LLF D MIC TR M:
THD10

BRI X 5 IBH 0 RZMES T

AEEBT AL X T BREBEOERE HDLHE
WD Salmonella entevitidis, S. typhimurium,
S. thompson DI DI D20 D>\ T, 17TFEDIEHIRK
FZHHMELEN, TORMEE4ITRT,

DR SM, TC, AB-PC i 100meg/ml L ko
it A Am T b DIRE E A EFT S, typhimurium T
Hotzo T b 20k SM I 138, TC TLL108%,
AB-PCCI31142% 100meg/ml Bl _EOMICH R Lico

F b T 2 kD S. thompson s SMIZ 100meg/

ml DO fEZR R Lo
kBl X b BRI F A

HSERNC v € & T ORREWS A E S D L3R 51T
7 X 5 100meg/ml #7573 SM, TC, AB-PC Tik
F DRI D EPHEEE S AFREEETH O,

St DA RS BSErRIC SMTHHERRAS 1 Bk B e o
L& SM, TCEH UTRMHSROMMRE 2 b i,

it O EHE

Mtk B 58+ 5 &, SM, TC, AB-PC
CEE RO, 12EAEM S typhimurium TH
“D7o

#£6 S. typhimurivm OO ESE

| AR | SMeTC+«AB—PC | 8k
2 AL TC+AB—PC | 27
2 FifER | SMe <« AB—PC 1 #
BREEE | SM 5z

T 2T S, typhimuyium 2O\ Tl O B & B
FTLEREDI DI D,
T7zbb SM, TC, AB-PC 3 HI{ED b D1k 8 #,

TC, AB-PC® 2 #lfi#:ix 2 ¥k, SM, AB-PCD 2 #l
kRS 18R, SM o &4 o Bk 4 kTH o
o

% =

RN L BRI R BRI HHHTLOT
s\ Z LXRIR OB Y TH B, 1965FEEICED &
NE TIZRD R > BE OB BT b7 0
X, TAEYFvRIIUDEMAENSBAZIRORR
e EMBEILYAER T LIOTHERIN TN DD
EELZbND,

F 1 RWORGRL WEORED 2BBIZ L THRFL
TohAE, 1963 FLIFTD & F B O FR T T
S. entevitidis, S. thompson, S. typhimurium 135 {,
DT S, give, S. montevideo, S. anatum, S. cho-
levae-suis, S. devby, S. baveilly, S. starley, S. in-
fantis, S. newport Mk 2B BN BH, S. bovis-
morbificans, S. orion, S. kvefeld, S. ivumu i EIL
MEINT b,

F 7 19644E D © b lSRBEE LCIE, S, orion,
S. krefeld, S. ivumu 75 EIHEI LTV

ZOWE L bhbhOFENLE LIUL, hrET
IR E Tl inasotc S, heidelberg, S. ovion,
S. krefeld, S.ivumu, S. sandiego S IIRED L DT
B, bREICRE BN E R T OB b RET
Mk EC B L TE b DEEL BRI D,

LD XS HMARMCABERA SR TR T
BESRILOBEACH D L MEREZOND LIS
T, RASOBREDBENDOLEND LA TH %,

HLE T OIWANRE M4 €L SM, TC, AB-PC
CEE UTEERERE RS, #706.25~12 5meg
/ml & RO R b hEEHRCBT T 5080
MIC %##>4 o, TC, CP, KM, PRM, DM,
GM, NA, CER 2% bhH, O in vitro DFEENLD
2T THRIE, b DEEEERICH L ORI
BB T AR o b5 A AR FH o bk
E%ﬂing%wzkwomﬁﬁﬁaigtﬁ%f%
BHb, in vitro ORFIET TIE—BIC R LBV,

BERBNT S. enteritidis, S. typhimurium, S. tho-
mpson DIWHIREZ A 25 & BIEMERED, S, typhi-
muzium \TAZ & A CRPTHORBRSHHEZHTH
D3, \-@"lﬁ@flm éﬁ@”ﬁrﬂ%ﬁ"#ﬂroﬁ TE T
WEEE, FEESoE T OMBEY AT B Lk
L%z 2XETHHIo

=D S. typhimurium OREHEROWEOEE %
BETHE, B0 & 5 BEEIESADR DAY

(54)



TC 3 LU AB-PC O BIMMEHA R S Cuian

B, SFAMOTXHCOWTEATHOREFT -

B35, o
LU Zhb 3HIoMc i bt Lol st
W ETR ERBEZIUE, TSI LI D
b %,
' e i
19654EE ¥ CIZ YFTHIE T COBRE S hicr v 2
F IOV THRN LR DR B,
1) 1965EELME, Zh ¥ TiThnEIC b ish
OLHEENAS I NS L H I Ta DT,
@ IR ZMRB T SM, TC, AB-PC /¢ & D
BEMELZRTHEES & bR, £ 0 KI5k
S. typhzmurmm THOo
3 THERRO KIS R HEE S AEHRK TS
DTZe
4) S. typhimurium O WHERILEERES LD
Nice :
5) HLMCHEBREELEZLRD LT X T OF

(55)

MR A B Risd D1,
3 fak

1D HEAEKRENED : A P VT b~ A v BT
Salmonella give O#H, HEE, 39 (5), 167
(1965)

2) 4 JIIAAIK : Salmonella heidelberg = X 5 &%
%o 1460, HEEE 39(1), 45 (1965)

3) hERZES BT ABENSHHE LI e T
A7 == 3~ itk 7 ABOMBEFEAE. Bin
=39 (7), 254 (1965)

4) R R Lo /Rl BEEE 37(8),
305 (1963)

5) EFFWEITD ¢« IBF40EEE PN ST B FRFIIRE
FHHREAR L O HEE O AR SV, Thid.
6) FHRFUT ¥ 7V A BOEFRE—T
Boe 7y kL aviErhbe LT—, Ibid
7 EHEFW, EHEE B N, vrexT, 10,

B L OVRRE, p.87~89, WIBEIE



v 7 ) ARO[ EZ %
— B Ty A LavsEERLE LT—

=

i =

bREC RV TEMAPBOFEEMEY 5055
RKETY AL, TOFEFRE, BEEConTich
FCIREE L OPFFRE R Lo T AMB I TE T,

L L2 O OFEABZ T oW UHERBOME 1
B AERBRERENRL, bTHIFESDLD
DF L FORERND BT EIL ,

Fioa v IEY, T OBREROWENE 2 b SHER
BEAERE LY, HAGEOERIZRINTS 51D
i, T OREARZHERBROBENT LA ERDNIE .

L L7 7 A BT oA L SR A
TETCWAEH, ThHEROEATMED ER 4 1TE
LT & &k, B R U CEikin s & Tikin &
HEzbhbdo

SEbhhbUIE 7V ABELTERE 7V AR X
V=2 VI HORARZELRAEL, BxDMmRALE
DT OPEC DN THE T 5,

EEARE L & AR

BBV ¢ B € T Y A 1L19634Eh B 1965 B I B
S, UFrAPEPRECREN ISP EERSA
FENLBSEEL b ODF N 286 %k, F 1-#8L kLY
DREREE LR S iz d OO B 5748k, #351860
Ek%ﬁt‘ﬁb?‘\:o

TekEHRE 7Y F ORI E LT Vibrio alginolyticus
178k & 3R Lo

2 VI E LTRI64E, 7140 v EVEADS
HeL7c Vibrio El-Tor % HEHEER, BRELNS
D552, F OL00ERC D\ THER Lo

IhD OERITERAKEBER (BLE 7Y +ix
3 R ENEREL, Ry sk EEe Y
FIEBTBx 74 R~ L3R, 2 v I EITAKERE
W s L, EEENODL, FhFEh 3 BREIN~
T VRBLIURT b vkicEREL, 37°CI18 BrHE

RPN LATAETTIERT B

&
e
T

(56)

T E* RAR B KT
L - S
S T S

%, BRHIEPIEINEC X o> URSEERIE Lo
BERAEEH - R LR 9 AR Lo
BB ERBHRILRE (M1 C) #RXHEE

LCE#H Lo
FHNL N CEBRAMTH o

= R K #&
1D BEe Ty
HER LB 7 ) o 860 Bk D IR S WS i v 3R

1R T,
MICOGHNLAEDE, b2k bEFZEDREE

FXCL T, 2\WTKM, SMOIETH D70
HHINZPEYETHHTCEIVOPCPOMIC

1£0.39~12. 5meg/ml ¢, =D — 7% 1. 56meg/ml

H2ke
=tr 73 vREMNTCIEF Z X0 F TICREZER

L, BHZ 2O F Tk 9 BEOFEHR OB T2 & L3

ﬁ%ﬁ%\_’ﬁ'\‘ L‘]’Co
Macrolide ROFLEYE D EMIZIL, 0.78~50mceg/

ml OMI CAZERD Bl
Bie 7y FoftiEe LTI Vibrio algino-

Iyticus 1TIRICH 3 2 3RARKEZW G M H R 2 1R T.
ZD V. dginolyticus LIGHRE TV A LT EDORAL

FRlRE DBEHIZ S A% 78 L, Species 0 _LToDIEH|

T B R MBI L T BN EEMRD B NI DT,
bE SR D574 3 X VAP 5 A Bk D286

BT D\ T, 19634825 5 19654ERE D IEFIRR S M O HER

HFEIBIORLLCR T
& DBHE D D TR IE IR OB REES, Tk

bl O BEEILFRD b o2t
FIEEH & B A R S0t L E LD

NHRFRGERE U OBEKE oMy, AT

Mo ECRICER TS b DT,

2) 2vIH
2 Vv 7 IR 5 AR S %R 5 1R T,
MICOZHATIECLAB/RE 7V 4+ LA



£21 BRETVIOERBRFESH (8608K)
BEE meg/ml
\% >100| 100 | 50 | 25 | 125 6.25 | 3.12 | 1.56 | 0.78 |0.39>
3 H A
. 230 285 297 46 2
Streptomycin SM | (26. 7| (33.2)| (34.6) (5.3) (0.2) = - - - -
. 1 23 317 472l 43 4
Tetracycline TC - = - .0 2.7 36.9)| (54.8) (5.0 (0.5)
. 1 2 7| 489 259 38
Chloramphenicol | CP - - - 0.1 0.2)] (8.3 (56.9) (30.1)| (4.4)
Q 1771 s10 170 3
Kanamycin KM | (20.6)| (59.3) (19.8)| (0.3) - - - - - -
. 1 52 572 221 11 2 i
Erythromycin EM - . (6.0 66.6)| (5.7 (1.3| 0.2) (0.1 B
. 200 108] 723
Furatrizine FT - - - - - - (3.9)| (12.6)| (84.0)
) 1| 308|498 48 5 1 1
Furazolidone Fz - - 7o D)] (85.6)] (57.9) (5.6) (0.6 (0.1 (0.1)
- 846 8 4 2
Colistin CL (980 0.9 (0.5 (0.2) - - - - - -
e 2 1 4 77l 33 3700 65 5
Nalidixic acid NA - 0.2)] (0. D| @0.5)| (9.0)| (39.0)| (43.0) (7.6)| (0.6)
F= ) BE%%TF o
2 Vibrio alginolyticus (2313 BEEFIRSFE Q7
BB meg/ml
>100 | 100 50 25 125 | 6.25 | 3.12 | 1.56 | 0.78 |0.39>
w5 ;
S M 6 7 4 - - - - - - -
T C - - - - - - 6 1 - -
c P - - - - - - - 13 4 -
K M 10 6 1 - - - - - - -
E M - - - 1 11 4 1 - - -
F T - - - - - - - 3 6 8
F Z - - - - 4 12 1 - - -
c L 17 - - - - - - - - -
N A - - 2 1 - 2 5 7 - -

(57 )



(8s)

%3

BAaAEZ7 UG OERNBEFEHE

7 A URRRERED

) %

TN

- P meg/ml] -
) . >100 100 50 25 12.5 6.25 3.12 1.56 0.76 0. 39>
RN
1963 (211) 88(41.7) 73(34. 6) 35(16. 6) 15 (7. 1) - - - - - -
SM 1964 (150) 21(14.0) 23(15.3) 90(60. 0) 16(10.7) - - - - - -
1965 (213) 52(24. 4) 76(35.7) 81(38.0) 4 (1.9) - - - - - -
#H (574) 161(28. 1)  172(29.9)|  206(35.9) 35 (6.1) - - - - - -
1963 (211) - - - - 1 (0.5) 1 (0.5 26(12.3)]  169(80.1) 14 (6.6) -
TC 1964 (150) - - - - - 22(14.7)] 125(83.3) 3 (2.0 - -
1965 (213) - - - - - - 84(89.3)| 105(49.4) 21 (9.9) 3(1.4)
= (574) - - - - 1 (0.2) 23 (4.0) 285(40.9)| 277(48.3) 35 (6.1) 3 (0.5)
1963 (211) - - - - - 1 (0.5 1 (0.5) 72(34. 1)  129(61.1) 8 (3.8)
Cp 1964 (150) - - - - - - 2 (1.3) 92(61.3) 46(30.7) 10 (6.7)
1965 (2183) - - - - - 12 (5.6)] 181(85.0) 1 (0.5) 19 (8.9)
o (574) - - - - - 1 (0.2) 15 (2.6)] 345(60.1)  176(30.7) 37 (6.4)
1963 (211) 74(35.1)] 117(55.5) 18 (8.5) 2 (0 9)' - - - - -
KM 1964 (150) 8 (5.3) 85(56.7)|  57(38.0; - - - - - -
1965 (213) 9 (4.2)| 1572(73.7) 47(22.1) - - - - - - -
o (574) 91(15.9)|  359(62.5)] 122(21.3) 2 (0.3) - - . - - -
1963 (211) - - 8 (3.8) 117(55.5) 82(38.8) 3 (1.4) 1 (0.5) - -
EM 1964 (150) - - - 8 (5.3) 98(65. 4) 42(28.0) 2 (1.3) - - -
1965 (213) - - 1 (0.5) 20 (9. 4 165(77.9) 25(11.7) 1 (0.5) - - -
#F (574) - - 1(0.2) 35 (6.3); 331(65.3)  142(25.9) 6 (1.1) 1 (0.2) - -
1963 (211) - - | - - - 4 s @l 2023 178840
FT 1964 (150) - - - - - - - 9 (6.0) 25(16.7)| 116(77.3)
1965 (213) - - - - - - - 13 (6. 1) 36(16.9)| 164(77.0)
i (574 - - - - - - - 29 (5. 1) 87(15.1)|  458(79.8)
1963 (211) - - - - 63(29.9)|  140(66. 3) 7 (3.3} 1 (0.5) - -
FZ 1964 (150) - - - - 79(52.7) 71(47.3) - - - -
1965 (213) - - - - 74(34.7)]  139(65.3) - - - -
‘ HOG7e) - - - - 216(37.6)] 350(61.0) 7 (1.2) 1(0.2) - -
1963 (211) 209(99. 0) 1 (0.5) 1 (0.5) - - - - - - -
cL 1964 (150) 144(96.0) 6 (4.0) - - - - - . - _
1965 (213) 211(99. 1) - 2 (0.9) - - - - - - -
i (s74) 564(98. 3) 7 (1.2) 3 (0.5) - - - - - - -
1963 (211) - - 2 (0.9) 1 (0.5) 2 (0.9) 51(24. 2) 92(43.7) 58(27.5) 3 (1.4) 2 (0.9)
NA 1964 (150) - - - - 1(0.7) 1(0.7) 24(16.0)|  115(76.6) 7 (4.7) 2 (1.3)
1965 (213) - - - - 1 (0.5) 1 (0.5) 49(23.0)]  113(53.0) 49(23.0) -
o o(574) - - 2 (0.3 1 (0.2 4 (0. 7;»! 83 (9.2 165(28.7))  286(49.9) 59(10. 3) 4 (0.7




£4 BRETVFOERFEZFUST (BHEBESAERTR)

€ 68)

N BB meg/ml B
sx\\ >100 100 50 25 12.5 6.25 3.12 1.56 0.78 0. 39>
BB N\ RO
1963 ( 96) 33(34.4) 39(40. 6> 24(25.0) - - - - -
SM 1964 ( 96) 10(10. 4) 31(32.3) 42(43.7) 11(11.5) 221D - - -
1965 ( 94) 26(27.6) 43(45. 25(26.6) - - - - -
£ (286) 69(24. 1) 113(39. 91(31.8) 11 (3.9 2 (0.7) - - -
1963 ( 96) - = - 69(71. 27(28.1) - -
TC 1964 ( 96) - - - 1 (1. 87(90.7) 8 (8.3) -
1965 ( 94) - - - 12(12. - 81(86.2) 1 (1.0) -
i (286) - - - 82(28. 195(68. 2) 9 (3.1) -
1963 ( 96) - - - 56(58. 40(41.7) - -
CP 1964 ( 96) ~ - - 2 (2. 37(38.5) 56(58. 4) 1 (.o
1965 ( 94) - - 67(71.3) 27(28.7) -
2 (286) - ! - 2 (o. 56(19. 144(50. 4) 83(29.0) 1 (0.3
1963 ( 96) 44(45.8) 45(47. - »! - -
KM 1964 ( 96) - 61(63. i (1 - w; - -
1965 ( 94) 42(44.7) 44(46. - - - -
& (286) 86(30.1)! 151(52. 1 (0 _ i - -
1963 ( 96) - -2 34(35. £ 2D - -
EM 1964 ( 96) - - 1{11.5) 30(31. 1(1.0) - - -
1965 ( 94) - - 3.( 8 (8. - - - -
2 (286) - - 6 (: 72(25. 5 (1.7)) 2 (0.7)] ~’ -
963 (’ 96) - - - - 5 (5.2) 91(94. 8)
FT 1964 ( 96) - - - - 17(17.7) 79(82. 3)
1965 ( 94) - - - - - 94 100.0D
o (288) - - - - 22 (7.7))  264(92.3)
1963 ( 96) - 4{ 1 32(33. 47 49(51. 12012 1 (1.0 1 (.ol -
F7 1964 ( 96) - - 12012. 5} 53(55. 3 27(28. 3(3. 1) - 1 (Lo
1965 ( 94) - — 46(48.9) 16(48.9)) 2 (2.2) - - -
i (2806) - - 1 00(31. 63  148(51. 41(14.3)) 4 (1.4 1 (0.3) 1 (0.3)
1963 ( 96) 95(99.0) 1(1.0) - - - -
cL 1964 ( 96) 94(97.9) - 2 - - - -
1965 ( 94) 93(99.0) 1 (1.0) - - - -
= (282) 282(98.7) 1 (0 1 (0.3)] 2 - - - -
1963 ( 96) - - 15(15. 61(63.6) 17(17.7) 3 (3.1) -
NA 1964 ( 96) - - - 69(71.9) 24(25.0) 2210 1 (1.0
1965 ( 94) - - - ) 41(43.63 43{45.8) 1 (1.0 -
= (288) - - - 24 171(59. 93 84129, 1)5 6 (2.1) 1 (0.3)




5 avSEHOENRIFESH (100#%)
P meg/ml ‘
N% >100| 100 50 25 | 12.5 | 6.25 | 312 | 1.56 | 0.78 |0.39>
B
. 10 3 71 15 1
Streptomycim SM | (10.0) - @ gL as.0 (.o - - -
. 5 5 5 85
Tetracycline TC - - - - - (5.0 (5.0 (5.0) (85.0)
. 1 5 2 65 27
Chloramphenicol | CP - - - - .ol .0 20 650 (27.0)
. 26 72 1 1
Kanamycin KM - o (26.0)| (72.0)| (L.0O) (1.0)| - - -
. 1 2 91 2 4
Erythromycin EM - - - oo o) (Lo (2.0) (4.0)
Furatrizine FT - - - - - - - - - (100'185)
Furazolidone Fz - - - - - - - (. Og (38. g§ (59. gg
Colistin cL I s T R (1.ov| (99,05
e 73 22 3 2 _ _ ~ B
Nalidixic acid NA (73.0) (22.0) (3.0) (2.0) h B
() A% %ETRTo
F6 oLV SHOEINBRIZES M (1008R)
E meg/ml
N% >100 | 100 50 25 125 | 6.25 | 38.12 | 1.56 | 0.78 [0.39>
E H £
. 2 2 5 87, 4
Leucomycin LM | (2.0 (2.0) (5.0) (87.0) (4.0) - - - -
Oleandomycin OL (99. gg - o, O; B B - - n -
, . 1 86, 13
Spiramycin SPM | (1.0 (86.0)| (13.0) - - - - - - -
Paromomycin PRM - - | (se. 8§ (44. LOP)I - - - - -
. 6 93 1
Dextromycm DM - - - (6 O) (93 O) (1. O) - - - bl
Gabromycin GM - - Tl (84, gl)} (16. é)g) - - N - B
Amino benzyl- . _ _ _ 1 1 63 35 3 B B
Penicillin | ABFC ‘ (1.0) (1.0)| (63.0)| (35.0)
Cephaloridine CER - (1. O; (94. g§ (s. O§ - - - - -
Demethyl- N B M B B _ B B 5 95
Tetracycline DM-TC ! (5.0)] (95.0)

B O) WS ERTo

(60




&L RBEHENEL, DWTSM, KMOJETH D,
LA LKMOMI CiE3. 12~25meg/ml o 2> 5%
)4 X0 BEZEENEN D

77 A EEREERRECE R IS HAEHESTC,
CPOMI Cix6. 25meg/ml T TH O,

=t r 73 vROEAI 2 VIECLEDERL,
FoOM I Ci3l. 56meg/ml LT TH D%,

% 7o EMiZ12. 5meg/ml L FOMI C%ER Lo
H L CHEEE TH B N A0, 78meg/ml TX
OT L CHREERARRD b o
BEFCEEEHIN T AEYED 2 VS H
T DRSS AR 61T,
OB T D Macrolide JBIAEMEIZIZEM
F 0 A {, Tetracyline R Tl DM-TC 2%
HbEVEEEEYRL, TOMPRM, DM, GMi
FEE OMENRD b o
FlAER=v Y vD AB-PC it e Ry
B % b hien’, CEREITHSETMEa RS
& DD,

3D BRIV HE 2 vSEHDIE
B4 7 ) 8608, = v 1008 DAL
iz 3% &, SM ©MIC50meg/ml Bl b3RR3
Lo, BEE T VAT SLTHLN, 2 VIH
0% L3 9, KMTIRB&Y 70 +299.7%,
2 VIEIR 1L L, CLTRMEE LIBHLLE
THo1e

TC, CPTIURZMHMEITKEZRDD N,
A5 VT EICRRREE R S 00T T ORI,
EM, NA, FT, FZEB\CTLREET, 246
ZHEaVIEHOTABRY 7Y A X ) AR L
CTORZENEI DI
# o

SV ABE LTBEE T Y AL 2 v S E OEH|
SR LITHIRE LA bR Lico

B 7 ) AESM, KM, CLIER LChgiEs
W LEEE A R Lics, oo TC, CP, E
M, FT, FZ, NAECEREZ R Lt
WE M TH DN,
ZORFZEEAIL 2 v I EOBE LR TH O,
SM, KMZH L TR E 7Y 4 X 0 REHEN R
D76

SM, KM, CLZ&ERIEFENHCEELTLRE
PNBCREIRBEE T VAR I0 2 v S ILITgR
e nwb DEEZBRAM, IO in vitro TOIEH]
BF A2~ v bEZIUE 2 VIR LTRKMOR

(#81)

ARAEREIEEN CEBENHEER R T 0L
E2 T, BRERBBOTIH RV EBbhb,

TR LoD 3FCBE LCBAE 7 ) A /T 5E
BHOBTEE AL in vitro TOREDDEL TLEE
TE\e

DX SR RTE S YV ABE LTHENE
FeR T R4 B3 5 DILERIEN 2 L TH Do

7 7 s EHERE R ORI (LT & $ 72T,
FOHEBINS X i ofc= br7 I vREXIOF
TIHRED IO Ve X2 5D HTHOLEABCE
THEF ) F B SEARPEERLZR LN, 20
HFHNL F oM RO BEOL LBV B RIS, 7
Fl, BTV A4, 2 vIEBERNCRETZERC
%, AADEER LG S BRI AN, BRET
Lo ERINDERELDEEZLDILDHD,

Macrolide FZOFAEWEIL, FREE CTORED, =
VIETORMR OB 7Y A OFHER TORE
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VIROLOGICAL AND IMMUNOLOGICAL OBSERVATIONS ON THE
PREVALENCE OF INFLUENZA OCCURRED
IN TOKYO ON 1966

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

A serial outbreak (from January to March) of the respiratory disease, mainly
occurred among the pupiles of several primary schools, was studied virologically and
immunologically.

Results obtained ‘are as follows :

1) The main agent caused these prevalence was identified as B type influenza virus.

2) The B type influenza virus isolated from a patient have been having a minor
different composition on their antigenic structure, as compared with the formerly
isolated B type strains.

3) Immuno-epidemiological observations of this prevalence revealed that the

late prevalence seemd to had been a rather mild one.
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THE EPIDEMIOLOGICAL SURVEY OF JAPANESE
ENCEPHALITIS ON TOKYO IN 1965

Naomitsu NEZU, Kenji IWASAKI, Hajime MURAKAMI, Fujiko SAKAI,
Kiyost.i YABUUCHI, Yoshikatsu KASHIWAGI, Hideto UEKI* and Tanji
HIRAYAMA®**

The evidence has been accumulated!~% on a swine-mosquito cycle for Japanese encephalitis
(JE) virus, since Hale et al.® first reported on Singapore Island in 1957. Antibody surveys
in these studies indicated that a high percentage of swine got natural JE infections. In Japan,
not a few cases of stillbirth and abortions in swine, caused by the JE virus infection have been
reported.5~" In additon, sera from swine which were temporarily collected at a slaughter
house, showed remarkable vicissitude on the incidence of the specific hemagglutination inhibition

(HI) antibody, within a certain limited period of midsummer in every year as reported
in the previous paper.®)

The present report deals with a series of naturally acquired antibody responses occured
among swine raised in the western part of Tokyo, the weekly vicissitude of naturally acquired
antibodies of sentinel animals at two different stations and mosquito counts made at a station
will be discussed simultaneously, compared in relation to the date of the outbreak of the cvert

human cases in 1965.

Materials and methods

Swine sera. Sera from swine, aged less than 8-month and raised in the western part of
Tokyo (see Fig. 1), were temporarily collected (each time 60-100 cases) when they were
slaghtered, and kept at —20°C immediately after the separation of the serum.

Sentinel animal’s sera. Sentinel animals were placed at staton No. 2 and 3, and animals
were bled at a weekly interval for the detection of the specific JE HI antibody. Particularly,
for the sentinel swine placed at station No. 2, a filter paper method which described by Nobto
was applied in order to overcome the difficulty of the weekly bleeding by a syringe.

Virus strains. Two strains of the JE virus were used for this study, one was Nakayama-
NIH strain which had had many passages in adult mice and suckling mice brain. The other
was JaGAr # 01 strain which had only 5 passages in suckling mice brain, as a representative
of the newly isolated wild type viruses from culex mosquitoes. These two strains were
obtained from The Japanese National Institute of Health through the courtesy of Dr. Akira
Oya for the standards.

Mosquito traps. Mosquito populations were measured by Yoshizawa B type light traps
and Kato’s dry-ice traps, placed near the pig-pens at station No. 1 for 3 hours per week after
sunset.

HI technique. The technique used was originally described by Clarke and Casals!® and

* Department of Virology, Tokyo-To Laboratories for Medical Scicnces

** Counties-branch of Veterinary Diagnostic Laboratory, Tokyo Metropolitan Government
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Fig. 1 The shaded portion indicates the place where swine serza was collected,
and & indicates the sites of the station.
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slightly modified by Okuno et al. 11, i. e,, 1) Antigen was prepared from infected suckling mice
brain by means of the Acetone-ether extraction technique. All antigens were lyophilized and
kept at —20°C for storage. 2) Diluent for virus hemagglutinin (HA) and test sera was pH 9.0
buffered saline with 0.4% egg albumin. 3) The serum proteins are precipitated and extracted
twice with 4. 0 ml of fresh acetone, and for the blood sample which adsorbed to the filter pagpers,
25% Kaolin suspended by thke pH 9.0 buffered saline was used to remove the ncrmal inhibtor
in the serum. 4) Virus adjusting diluent (VAD) was used for meking the desired pH goose
blood cell suspension. 5) Adult gocse bloed cell was used instead of the erythrocytes of chicks.
All sera were adsorbed with sufficient volumes of goose blood cells immediately before the
HI test.

Virus isolation technique. Approximately 100 or sometimes fewer mosquitces (Culex Tri-
taniorhynchus Giles) were pooled and ground up in 1 ml. of beef extracted broth with 100 u
of penicillin and 50 y of streptomycin per milliliter. Then, 0.01 ml. of the supernatant fluid
was inoculated into a litter of 3 day old suckling mice intracerebrally, and serial 10 days

observations were made.

Results

The distribution of specific JE HI antibody in swine sera are presented in Table 1. From
April to June, HI antibodies against JaGAr § 01 strain has been diminisked gradually, and most
of swine had become completely antibodyfree at the beginning of July. This may indicate the
completion of the yearly turnover in the swine population, as swine industries have continuously
been putting in a number of piglets into the farm area of Tokyo every year. A sudden
appearance of the specific JE HI antibody in swine was observed on the 16th of August,
which indicates a rapid increase of the newly infected population in swine. And the incidence
of the JE HI antibody reached almost its peak on the 13th of September, thereafter they
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Table 1  The distribution of JE JaGAx 401 antibody in swine sera, collected
temporarily at Mitaka slaughter house, 1965~1966.

H I antibody titer
Date Sum
<10 10 20 40 80 160 320 640 1280 2560 5120 10240 220480
Apr. 17 61 9 - 8 - 7 - 1 - 1 - 2 1 90
May 10 71 1 - - 2 - 1 - 1 - - - - 76
June 7 75 - - - - 2 - - 1 1 - - - 79
14 61 - - 3 4 2 1 - - - - - - 71
21 72 - 1 - - - 1 - - - - - - 74
28 69 - 1 - 3 1 - - - - - - - 74
July 5 67 - 1 - 1 - - - - - - - - 69
12 80 - - - - - - - - - - - - 80
19 67 - 2 - - - - - - 1 - - - 70
26 78 - - - - - 1 - - - - - - 79
Aug. 2 73 - - 1 - - - - -~ - - - - 74
9 61 2 2 1 - - - - - - - - - 66
16 43 2 4 4 3 7 3 3 1 1 - - - 71
23 31 4 2 1 1 2 2 - 7 13 7 7 5 82
30 16 1 - 1 - - - 11 18 7 6 9 11 80
Sep. 6 19 1 - - - - - 1 3 17 10 11 30 92
13 6 1 - - - - 1 2 9 15 37 14 6 91
20 8 - - - - - 1 13 25 29 13 7 = 96
27 3 - = - 3 2 8 23 26 29 11 6 8 119
Oct. 9 1 1 1 - 1 2 9 13 13 18 4 4 6 73
15 10 1 - 1 4 5 7 15 8 7 8 1 3 70
Nov. 12 7 1 1 2 2 2 6 16 25 32 7 1 - 102
Dec. 13 11 1 4 6 9 12 11 23 13 10 14 6 4 124
Jan, 17 49 9 7 13 12 8 15 11 11 9 3 1 3 151
Feb. 10 49 7 18 7 8 5 16 11 3 3 1 - - 128
Mar. 12 42 2 3 3 3 4 4 2 1 3 - - - 67

declined gradually.

Fig. 2 gives reciprocal comparisons of the weekly vector population, the incidence of the
specific JE HI antibody in swine, and the time of the outbreak of the confirmed overt human cases.

The mosquito population curve remained at a very low level until the 21st of July, then
showed an explosive increase in number on the 28th of July, and it reached its peak on the
4th of August. After that the curves declined sharply, and almost reached the bottom on the
1st of September. The JE virus could be isolated from a pool of Culex Tritaniorhynchus
Giles, collected on the 4th of August.

The JE HI antibody titer showed 1:10 or greaer against JaGAr # 01 antigen was expressed
as percent positive rate in this graph, for the manifestation of the incidence of the HI antibody
in swine. On the 16th of August 39.4% of swine suddenly showed a positive result, as
already mentioned in Table 1. And on 13th of September 93.5%, on 27th of September 97.5%,
respectively. The JE virus could be demonstrated from the serum on 9th of August.

Twenty-nine patients were confirmed as JE infection in 1965 in Tokyo, and the date of the
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Fig. 2 Comparisons of vecter population cux-
ves, incidence of the JE HI antibody
in swine sera and confirmed overt
human cases, Tokyo, 1965.
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Fig. 3 Appearance of naturally acquired JE
HI antibodies in sentinel-pigs placed at
the station No. 2, Suginami-ku, Tokyo,
1965.
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onset of the illnes of the first patient was
the 14th of August, it was 10 days after the
year’s first virus isolation from mosquitoes.
Then, the number increased from the end of
August to the beginning of September, and
it lasted on till the 19th of September. It
seemed rather a small scale prevalence com-
pared with the cases of 1964.

Appearance of the naturally acquired
specific JE HI antibodies in sentinel animals,
which were placed at station No. 2 and 3 are
presented in Fig. 3 and 4. At station No. 2,
three sentinel swine were placed in the pig-
pens with the other swine. Blood samples
were taken, by means of the filter paper
method®, at a weekly intervel for the detec-
Fig. 4 Appearance of naturally acquired JE

HI antibodies in sentinel-rabbits placed

at the station No, 3, Shinjuku-ku, Tokyo,
1965.
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tion of JE HI antibody. The blood remained negative until the 2nd of August, but on the
9th of August minor antibody responses were observed. T‘hen, on the 16th of August there
was a remarkable rise of the antibody in the sentinel swine, which indicated that they had been
infected by the JE virus.

At station No. 3, five sentinel rabbits were placed in the chicken-pen. All the animals
remained negative until the 23rd of August, but on the 30th of August 4 out of 5 rabbits

showed a sudden rise in antibody while the other one (No. 18) failed and it remained negative.

Discussion

Hurlbut® pointed out the maternal antibody was present at a high level in over 60% of
the pigs at 2 months of age but had disappeared or was at a very low level in over 60% at 6
months of age. This progressive loss of maternal antibody and the yearly turnover in swine
population results in the accumulation of large numbers of susceptible animals before the
encephalitis season. And his hypothesis of a natural swine-mosquito cycle in Taiwan, could
be applied directly on the case of farm environments of Tokyo where swine are raised. The
coincidence of an explosive increase of the mosquito population and a rapid dissemination of
the JE virus among swine was observed in this study, furthermore, JE viruses could be isolated
from both mosquito and swine serum.

The remaining question is what cycle takes place in the case of the densely populated
residential area, where there are neither farms nor swine at least within a 5 square km. Though
station No. 3 was typical for such a place in the town, sentinel rabbits showed remarkable
antibody rise two weeks after the farm area’s case. Besides, it would seem more agreeable at
the point of the presumable time of the appearance of the JE virus in the community of the

town area, compared with the time of the outbreak of the overt human JE epidemics.

Summary

1) Immuno-epidemiological survey of JE epidemics among swine, raised in the agricultural
environment, suggested that the appearance of infected mosquitces in the western part of Tokyo
in 1965 was presumably some time early in August. This fact coincides with the Culex
Tritaniorhynchus Giles counts made at station No. 1, which showed an explosive increase from
the end of July to the early days of Augusi.

2) The virus isolation attempts made on the pooled mosquitoes and swine sera could reveal
JE viruses on the samples of the 4th of August and the 9th of August respectively.

3) Sentinel swine kept at station No. 2, remaired negative until the 2nd of August,
afterwards they acquired specific JE HI antibody.

4) Sentinel rabbits placed at a typical residential environment, also showed an antibody
response at the time of 2 weeks after the farm area’s case, though the cycle of this case is
still obscure.

Acknowledgments. The authors are indebted to Mr. Masayuki Sata for his invaluable
assistance with offering sentinel swine. They also thank Miss Marianne Kuhrt for her assistance

in preparing this manuscript.
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INCIDENCE OF ANTIBODIES AGAINST ECHO TYPE 6 AND
12 VIRUSES IN HEALTHY TOKYO INHABITANTS

Naomitsu NEZU, Kenji IWASAKI, Hajime MURAKAMI,
Fujiko SAKAI, Goichi MAEKI, Kiyoshi YABUUCHI, and

Yoshikatsu KASHIWAGI

Sera from healthy inhabitants in Tokyo aged 1 to 81 years, collected in the period
from September to October in 1963 and 1965, were assayed for ECHO virus neutrali-

zing antibodies (type 6 and type 12) by means of tissue culture technique.

And the

antibody titer which showed 1:4 or greater was calculated as positive.

Results obtained are as follows :

1) Antibody incidence against type 6 virus showed that by age 3 to b years, 53.4%

had antibodies and that by 16 to 20 years, 61.2% were positive.

This figure rose to

77.9% by 41 to 50 years of age and remained at that level in older age groups.

‘While antibody incidence against type 12 virus remained at constant level throughout

all age groups.

2) The incidence of type 6 antibodies by age 3 to 5 years in 1965, indicated that
there has been a rather large scale prevalence of type 6 virus in the community, and
quite a few of young children have been infected with that virus.

3) A comparison of the incidence of high and low levels of type 6 antibodies in

each age group revealed that antibody levels fell in groups of more than 41 years.
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BIOCHEMICAL RESEARCH OF AN ENRICHED BARLEY (2)
Effects of Intake of Rice and Barly on
Serum Electrolytes and Lipids

Fumimasa YANAGISAWA* Kimi OGASAWARA*

Enriched barley diet was given to the diseased and the healthy men and experimental
animals, and serum electrolytes and lipids were analysed in comparison with those
on rice diet.

In the diseased men and healthy animals, enriched barley diet caused an increase
of serum-dialyzable calcium and a decrease of inorganic phosphorous. This is completely
reverse on rice diet.

Acidosis of the animals with low serum-dialyzable calcium and high inorganic
phosphorous due to carbon tetrachloride liver damage or starvation became corrected
more rapidly on enriched barley diet than on rice diet.

The healthy and high serum cholesterol animals were put on rice and enriched
barley diet. The group on the latter diet showed lower level serum total cholesterol

than those on the former diet.
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BIOCHEMICAL STUDIES ON SODIUM DODECYLBEZENE
SULFONATE (DBS)
PART VII. THE INFLUENCES OF ORAL DBS ON THE VARITATIONS
OF BLOOD CELLS IN RABBITS AND RATS

Fumimasa YANAGISAWA* Tatunori YAMAGISHI*

DBS of surface active agents are at present causing all sort of problems that
give rise to skin-lesion and toxicity by ingestion on human or provide effects to
water supplies and sewage works since it came into widespread use, but little works
have been done to study on these effects. The present study was designed to observe
the variation of blood cells volume in an attempt to elucidate the mechanism of
absorbed DBS in body.

MATERIALS AND METHODS

The used animals in this experiments were selected rabbits and rats. In the
observation of the variation of red blood cells were used male rabbits weighing 2 to
3 kilograms, because of much blood were required to measure continuously hematocrit.
While the variation of white blood cells were observed with male albino-rats weighing
200 to 300 grams.

These animals were divided into A, B, C, and K groups. Animal group was dosed
orally DBS of 100, 50, and 25mg/kg body weight by a stomach tube, and control
animals were given water only. The blood were collected from the animals at regular
times. The samples were immediately measured red blood cell count, Hb, Ht, M. C.
V., M.C.H, M.C.C, and white blood cell count, lymphocytes, neutrophils and
eosinophils. The measured values were calculated as 100 per cent to the prevision
values of administered.

RESULTS

1) In the administered groups the values of red blood cell count were decreased
as compared to the control.

2) The variations of these animal groups on M. C. V. and M. C. H. were noted

approximately equal to an extremely high value after in these animal groups DBS

* RS AETIRRT MR
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was given, but the controls were minimal or no changes.
3) The variations of Hb, Ht and M. C. C. were a small difference between the

administered groups and the controls.

4) The leukocyte count of rats fed DBS by force was rapid by decreased less

than controls between 15-60 minutes, thereafter the values had been returned to almost

normal condition at 24 hours.

5) The neutrophils and lymphocytes noted highly the different variation. The

neutrophils were resulted in a marked increase, on the other hand the lymphocytes

were marked reduction, and controls were minimal or no changes.

EBHISFHRAPREE LHCDB S DERTR X
FETREC oW, MEERE, BEROLDL U
D B S A FRIBIIC B3 A B985 4 B RS Lo
AL, DBSAMEAMICBALLES, TOBRAR
LRI & ORI —EDORIGEARATFEL S 5H 0
LEZ bR, ZOBRYIRHEEROBRENGBEL
o

SRR KOV iE

D R ER

Sodium (Tetra propylene) dodecyl benzene sul-
fonate (FEFI{LEEHL, No. 180438, #1i578.9%, Rt
DIIEGE100%) A 100% B U CE B Ui,

2) ERREDER

EERTIPNE T F E T v T O 2 EELBA T
FITBEHEYEC, A2 Skg B0 L DR FG, &
HI~< b 20y MEXERGCAET S, $EO
MEAANETH 5D & & o b ARMEBRGEE R OB Zw A
Lice F725 v 7% Wister 52 Albinaratte, {&F 200
~300gDix A\ oo 7 v T OBENMBKILY ¥ LR
U, {SFEERR: & UM I E2EER 2% Gimsa Bz 1
BN TE DicdEfERERROBECER Lico

Zh b OEBREIIIEAR, Pe i b 1 EMR—
S TERE Lico MANIEIZYEAE  (Oriental AL
ER) BIOEKROZE LT,

3) R b ORI

vE D LRESHIE LT, DBS 100mg/kg(A),
50mg/kg(B), 25mg/kg(C) DEHGFEL MR (KD #
DABE LT, ZhHD Y+ F XS5 1 EHE 1.5
ml A EHBREGRE DML, 2WTE Y VvFERAL,
FOEREMN 5ml /Db L SR LD B SKE
WA DN A T 00700 Te R K BRI ZEM Ay B
WTte F DH—ERIRICEYERML Uco % DMK E3
HAeC RIS (R), FHRillERARE (HY, megkk

C93)

BEMD2»WEL, sbHohbofEs R L TFE
WHRMHRAE MCV), “FEARmknEAaFERE (MC
H), FhikiiBmaiiE (MCC) #Rdl, &
DAETER 5T OEC R T IR E o Ha B U
e I oTBE L,

ST Ty TOMAERIODBS ol 5EST L
WO T FOHELEL BTSSP, BOE5OE
WEIL 1ml EWET 2L 5B LI, FoBmix
Bk o WAl kv, BRWMEY &L, BmERE
(W), IFEER (E), Y v-33k (L), Ik (N,
%3}%&57’&0

4 WEF B

MERFEIL TN TRERF O mélandéur ZFEMAL,
RER VI T B ICDA—ER OB ERITIXEIT
FA—Dd DEFWEO S & S HE L.

R : Thoma #{{i 3

Hb : Cyanmet hemoglobin

Ht : Wintrobe ¥

W : Biirker-Tiirk #{5E 2

E : Hinkleman EK¥# M\, Biirker-Tiirk D4

K% 4 Bz CTF DEBER R Lo

L, N : ¥R X ) BAiBk 500 Ba2fiz £« 0

S ES E R,

£ OB R #

AEBRITFERITEOE T2 & <, FRillBREE
DEFHDCTERY v F & flvic, FRBmMROMRE
EDWTI T v TR AU CTBIZE LT,

D FRifERFEEROERE

R (K1) : KEALARRIE & b K& 5T OfE
CRIfE) MR & < LTce £ OZETITRTHECH L
THELOME (93.0~105.0%) THh, FEE Q5
100. 4%, 30° 97.1%, 1° 99.3%, 2° 97.2%, 3° 97.6
2%, 24° 98.9%) 3FhA EBALARE Inhole, AR



FKEOEBF ORI L CE L {H#k (59.9%~111.2
%) Liro = OFHBEHR (15 85.2%, 30’ 91.1%,
1° 91.6%, 2° 90.1%, 3° 88.2%, 24° 89.1%) %
155 fEiC kA x w1, 3048 X » BT Hi{EHEM
b EBEm AR LA, KEEE I LCHL A&
Tlio BEOSBORTAREY h ook (82 4~
111.8%), % OEEMIL30SED B Eoic il CRIS(E
94.5~95.8%) Lichs, 24BSRMEC I AES ST L%
b o (FHE104. 4%) ZmT X 5 Thol,

CHAT M S B OBINE REE ey, K
FHCEL L TR0 (80.9~103.2%) THotco TD
HRI 2 ~ 3 BMECREME (F5(E89. 0~90.2%)
ZRTER TH D0

Hb, Ht, MCC (2, 3, 4F) : £BOMEEIL
ED T EBx & LEEDODRVWEIFECh DT, KHE
HTEE D & LCEDOBREL R LA, KR
SEBEILE & A BN T, Hb, Ht O ABRRT
2 BEEE & TR B E AREOIRCA# Uiz, 3 HEE
B TUTARCCHL CFIH#E5. 7~95.9%) L,
BEULIEDOB 8 (84.8~106.1%) %ims LTz, 24
FEEIE I ABEORTEATIC S £, BEHIET N
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Hbhio,

L (9K : K#EDOZERE X 90. 8~118. 4 % -
L &g o, LoFEE (15 97.7%, 30’ 101.6%,
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A NEW METHOD FOR DETERMINATION OF ANIONIC
SURFACTANTS OF SULFONATED TYPE

Tatunori YAMAGISHI,* Fumimasa YANAGISAWA*

In precedingk reports, we studied analytical methods to measure the volume of
anionic surfactants in the products of synthetic detergents by anilin violet method,
and in the washed vegetables with detergents by hemolsis applicated method. In
this paper a report is made on the determination of anionic surfactants of sulfonated
type with pinacryptol yellow. v

1. PRINCIPLE. Pinacryptol yellow dye is soluble in water, and insoluble in
chloroform. Sulfated and sulfonated anionic surfactants react with pinacryptol yellow
to form a salt or complex that is soluble in chloroform. The intensity of the color
produced by the soluble complex in chloroform can be measured by making spectro-
photometer reasings in this solvent at a wavelength of 380 mpg. The method is
applicable in the 25-100 #g (as dodecylbenzen sodium sulfonate) range.

2. INTERFERENCE. Both halogenide and protein interfere with the determina-
tion of anionic surfactants, the intensity of the color can cause low results.

3. APPLICATION. This process is applicable to anionic surfactants of sulfo-

nated type in water supplies or sewage sample.

CEHEDLILI T =4 vIEEAOMBEREL LT,
B3, REFOERE T = v IEEF O JIE I E LR S
ZHRIA LR, b e s S h oSk F o4
W7 =0 Ve SMd vy bEERERLI, 4HITC
hoOWRICH &S, ETRERDOALT & vRE
T A VIERHEET 7 ) T e fmm — A
FEEMTRIET 5 2 ENTHETH D0ENE20 TR
D OE B : R
CFrYV T = =~ (PY)ILHEAEHKR/D

* RS RS

TAFVRERO—ETH D, COPYILKE,ET I v R

#na (CHCL) W78, PYRALT x VR
W7 =F VIEER AT D LB AT MER{ED.
Z OFEEWE E BT CHCL I35 &b,
EEMCIEST S ENTE D,

2 # #

2. 1 DBSHEUER : DB SIHERAKCE, LT
iOpme B SEWRAREST 5,

2.2 PYRIEWW: PY (Merk 845 13 85mg
EREL, ChATRRAKICSELTAR 11 &35,
2. 3 FEOEVAYR i JEHREE 6.8ml 113y 500ml DIKH
KiE» L, DTy VB2 KRS b Vv A

(98D



(NaH,PO;2H,0) 50g » V@ L, &8 11 &¥%.

2. 4 fhH WL« CHCL, (Bl

D B

3. 1 HEHORDN

DB SHEEFRZIOFIFRL, ZODBSHRY
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100ml ZE42& b, %4 225 100ml &3 X 5wl
KEMEZ Do D TP Y R 30ml & ZEER 30
ml BN L, 0% CHCL, 10ml CI0REIRE Lk
W5, —oiiHiEEL 3EL DEL, £l CHCl
VIH T ABHEOT ST AT B, B DR HE
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BEie L 100 iz g hafliE S 50 ZOKODBS
JSEEIT 0, 40, 60, 80 35 1 U% 100ug MM L, R
PRI ISITER E e b (1D

32 RmEEORDT
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ENT Lo TRkd Do Tinbh, Wk 5ml 2 FRE
Bk, DWTP YRIEEW, XEERLE~ 1.5
ml 2ok b, Ziuz CHClL 2.5ml %00z CHH
F5o T CHCL EiNEETEEY 2 LICHS1R110
g DEEET D, R EOORL 20ug DT TH
bo TR X D EEHT 100~20ug OB LD
B, EOBBBOEHETE L ARCHETS

4 AL OWEH

4.1 M7 am kLA HOBINEE

.1 ORI LIz 2 TCHE bk 50ug DBS,
‘CHCl, OWRILiimiIss 2 RIRT M TH5H, =D
DBS - CHCl; HOBKBINL3 »ATERDbR D,
i, 220, 290 i X O 380mpe T DRINE
KB b, L LD BSEEDHORERET
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WEHE L, POBBLRINESRSDEL B0 TH
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4. 2 pHOEER DT

ANT 5 VT = & BRI HET BB,
ek & IR A N2 C pH 3.0 LI RO &Rl
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NaSOs;, NazS;0s ¢ 5H;0, NaNO;, Na,SiOs S E R D Nal,
NaCOs, NayP,0r « 10H,0, NaCl, NaHO, KBr % %0° KCN
Na,B,0; ¢« 10H,O, Na,SO, bi%ESOOmg/dlu—F
KNO,, KiS:0s KHPO,, K,SO, R TIE L7\
- KI, KHzPOu KMHO4
B W OE | Ca(Om, Zn(CH0,): « 2H,0
FeSO, » TH,0, BaCl,  2H,0
AglO;, NaF
Nal, Br
KCN
CeH;0H, C;H,0H
(CHOH,H,NHCH,) » H,SO,
H B W H | c,m.N,0, CMC, EDTA.
Protein
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1. #& El

AR, BIEBEC KT A REY &0 ST EEN S
{780, BRI AR RZUILA 4« OIET) % HIR
Lich, BIUEHEELLITHIERD Do
IhETEY, REKIEHRLCEEOMEmMNTR S
NTWBD, 0% IPESENITHCH D,
BiAVE A ER, LR, DEBTH D0
NTH %o

—ie, WERIBRCER L2, W3S, PR, Sk
%, WEMREOFE X > CEBRES » B E >
THAHE I VIO ERANTLE 5> & TH Do {LEH
BREAE L0k, RESE & /0o B BESRIC TS0 1L
AR Y, REYWELER I LD BCRE
DYBRICEL B Z L ThHho LEMBIE LT, 20
BE (BR) #EALTRSREEALC itz
I, XIVRVWRSICEL D2 ETH B,

2. BELIUCER

2¢1 B, #

WiEFI & LC, Lauryl methacrylate, Ethyl me-

to 0 et

g B — BB*

thacrylate, Dihexyl fumarate, Diethyl fumarate,
Geranyl crotonate, Neutrolair® (dihexyl fumarate
& geranyl crotonate DESY) 6 fEx Vo,

BEMmB L LY, Ethyl mercaptan, Ammonia,
Dimethyl amine, Triethyl amine, Allyl sulfide,
Indole, Skatole ® 7 &% i\ 7o

22 %% B

IR AR 2+ A DWEL, BEES V-S0ARE TS
WHIEFHC LD 1.0~2.5 p OWRMBRR T 7e>70

HAZw= 7571, BEGC—1B M % A
Too BRVEGAFIZE 1 DD TH o

3. ERBIUHER

3.1 PiREAIL LT Lauryl methacrylate % F \»

B E

Montfort A. Johnsen® iz XU, A 27 7 Y Vi
AT AUREE O AT VBRI OFE T, 7
Y= o T UINEETIE, BREWE L EE LR
B %R

(1) BE&#H'Yic Ethyl mercaptan %\, Metha-

22 1 Gas Chromatograph OIR{ERME

CHROMATOGRAM No.
Date Carrier Gas N,

Room Temp. C Flow Rate 25 ml/min.
Model @ GC-1B Inlet Press 2 kg/cm?,
Sample Deodorrant "H, Flow Rate 1.0 ml/min.

GOS. ml. @ mg. Air Flow Rate 1.0 1/min.

% Solvent Detector HFID
Column L. 2.25 m. ILD. 4 mm. Bridge Curr. — mA

Temp. 100 °C— 220 °C Applied Voltage — A%

Temp. Rate — °C/min. Rad. Source —

Packing diethylenglycol succinate Range mV. &

Wt. % 25 Sensitivity 100
Support Chromosorb W Detector Temp. 220 °C

Mesh 60~80 Injection Temp. 240 °C

Treatment — Chart Speed 10 mm/min,
Ref. Column Apiezon M Operator K. Nakayama

* RHALEE R B
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crylate ® H,C=C< AT HHIMNREL RE L
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4 % Lauryl methacrylate PU#E(LRFV R L

@ A v (k285 C Ethyl mercaptan % &b
LIFREEGa

©@ BEze&C Ethyl mercaptan %&b L fEH &
Bl E

® HRA VBRI OREFHIESE

@ WREKOZEIER SR
D 4 DD TERETIo1,

BRI T HBRSIENENC L Y 1.0~2.5 ¢ D3F
FRAFROBINL A WA Lo
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Ozone FEDFEBIEMHFIR
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2. 1p DWIED I BB kDT,

ERD, @DABHZ oL, 1.62p, 2.1p ORIY
PRI LI L, H.C=C< #aD

1t
H.C—C<KL

OEIFEHE S,

LLEOERS D HC=C¥ 02 Eiia % ¥>CF
THEETHILE, £V VRASECHETH HH, Nk
FVVOLRUPRIGLIRGEDEEL b, HRO
ST B OF Vv LERRY, BE o
BAE R ERRO R IET L b D & Bbhh
EJO

(2) Wiz, Mercaptan J h G DFR >y Dimethyl
amine % Lauryl methacrylate IZ {Ef] S&7z% iz
DN, SERIAEO BRI A RE Licnd, 1.62p, 2.1p
DPIC LA BD IR DT,

K 2 Lauryl methacrylate-Dimethyl amine
RoFEBEMAR
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3.2 PEAFIC Fumarate % A&
Kurt Kulka® & X,

—~C(=0)-CH=CH-C(=0)—
DWW _HEA LA T HLEHOKFEO MBI L
FWEIEET Do

ik, PiRFE LT Diethyl fumarate (Dihexyl
fumarate OB AFRECHDI-D L&, Gas chro-
matograph #{/E EOFIFDTD) & AV,

BEWECL, EFa% L LT Ammonia, Dime-
thyl amine, Triethyl amine, Indole, Skatole, #i
A b&%¥ & UT Ethyl mercaptan, Allyl sulfide %
JiE LAY

Fumarate 21X, —CH=CH-E&RTML 220D
KENH D, EIRCIEPIEA Imol w3 L RS E
2mol EAT HIET THDo ZOMCELTKRDE
[ RRASE] o

Diethyl fumarte 1% 10-*mol i _REOESWE 2 X
10~*mol %{8& L, Ethanol T1.0ml & LE 4iEL 5
LisS B IR (24~30°C) ik Lic,

Fumarate & ZEMEIMEZERNCIE L TRE,
Wi & RIe D1 3 DMESER L THBETH %o
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#oT, Zhu Gas chromatograph THEEERT %
LR HADOFGRBEREL S S L E2HA
Bo BIERMIIE LI DB TH Do

Triethyl amine, Indole, Skatole, Allyl sulfide
DERDCTDONTE, RAHR0R M2 2 C b RRIEE
1898 3 ® peak % chromatogram iz FBH 7
“D1Zo #7172, Ammonia, Ethyl mercaptan 33T
JHL, 1EESICIIEE 3 @ peak &
i Tce LinL, 20WMIBRICIS W TH RIMEE LT
AT Lishokes TNBHIEK L, Dimethyl amine (%
I KIE L, 1RHICT fumarate DRI EIG L
TWBEFETH B,

33 JiR#I Geranyl crotonate %

Geranyl crotonate (%

chromatogram

)Zﬁ [N fgj-%A\

(CHs)z"‘C:CH“CHg_CHz_
CH; (@)

| Il
—C=CH-CH,-0—-C—-CH=CH-CH,

OWNEFBERL L BRAN L PFE LB LT TH 5o
BEMWEW Dimethyl amine % fi\s 3¢ 2 LRIEEDOE
Ba 1T Te ot iR T O Kb R 7o

3.4 JHBAF Ethyl methacrylate % i\ 1cB&

3« 12)DER D\ CHEF% Ethyl methacrylate
%%, Gas chromatograph & X b Z¥HT LickER,
1 B M E DS 3 WED peak 2%, 201
BT & O 3 WEL 35 TN L7chY Methacrylate
DWW ED 470 &, Dimethyl amine OREKE A DT D
MBI,

3¢5 PLRH L BSMHE O IBEE

@ Ethyl mercaptan 2X 10~*mol, Diethyl fumarate
1x10-*mol/ml Ethanol, ® Dimethyl amine2x 10-3
mol, Diethyl fumarate 1x10~*mol/ml Ethanol,
(3) Dimethyl amine 2x 10~*mol,
1% 10~*mol/ml Ethanol,
@Dimethyl amine 2x10~*mol,
1% 10~*mol/ml Ethanol,
(® Dimethyl amine 2% 10-*mol,
10-3mol&)/ml Ethanol petroleum benzine @ 5->®
KGRI 2T fumarate OB E ¥ 721, FIEWE
B & G RGBRR & OB fRE kDI,

DORIGFRC I\ TUE, 32 1R LIl < RGHE
IERTE L, RE® Fumarate (110 BBk C
X2 1 k65% P D mercaptan D RV EL 2O T U

Dihexyl fumerate
Petroleum benzine,
Geranyl crotonate
Petroleum benzine,

Neutrolair 1x

¥ : Dihexyl fumarate, Geranyl crotonate @fﬁvél:b
wl:1&L, TDOFEHGFEID molBE AR
BD1o
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X 3 Dimethyl amine-Diethyl fumarate
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BIOLOGICAL STUDIES ON THE WATER POLLUTION
OF THE RIVER TAMA.

III. On the Benthic Fauna of the River Akikawa.

Shigeru MATSUMOTO, Kéichi MATSUMOTO,
Masao MATSUMOTO, Atsuhiko MATSUMOTO
and Yiko KAWAMURA

The writers collected the benthic fauna from fourteen stations on the River Akikawa,
a station on the River Hirai and two stations on the River Tama each situated above
and down the confluences of the River Tama and foregoing two tributaries during
three days from July 29 to 31, 1965. The results obtained from the classification of
the benthic fauna are summarized as follows :

1) The benthic fauna collected from fourteen stations on the River Akikawa is
classified to more than sixty-six species of aquatic insects comprised in forty-six genera

which belong to thirty-one families. They are:

Ephemeroptera:-««+- -+ - eceeresimrerineenieenns 9 families, 14 genera, 24 species.
Trichoptera «oooeeeerreevinnn 6 families, 10 genera, 13 species.
DIPLETA «rerrrnssrrrnasenseesaaeeaene e 6 families, 7 genera, 12 species.
PleCOPLEra -+« - veesreesnraiiiniiiniten e 3 families, 7 genera, 7 species.
COlEOptera: - - wrerersimesriniiisiis e 4 families, 4 genera, b species.
OAOMEALE -+ +eveevrerrrerermmerrseeiiiierieeraeeainees 1family, 2genera, 3 species.
HEmiptera - - erereeesrerseimsiiiiiins 1family, 1genus, 1 species.
Megaloptera -+« «rsermemiusaieniniinen 1family, 1genus, 1 species.

Further, a species of Cyclopoida, a species of Ostracoda, more than four species
of Hydrachnella, a few species of small aquatic Oligochaeta, and Dugesia japonica were
collected. Therefore, the total number of species of the benthic fauna was more than
seventy-four species. The number of species of the benthic fauna collected at each
station ranged from twenty-one to thirty-three species.

2) The benthic fauna of the River Akikawa comprised both highland species and

lowland species and the former seemed to appear mostly in the upper stream. Generally

* ERENLA LI KBRS
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speaking any interesting noticeable species was not collected.

3) The greater part of the benthic fauna of the River Akikawa was intolerant of
water pollution excepting some species such as Baetis spp., Baetiella spp., Caenis sp.,
Potamanthus kamonis, Mataeopsephenus japonicus, and Psychodidae sp.

4) The biotic indexes at each station on the River Akikawa ranged from 33 to 59
and the average was 45. These numerical values indicate biologically that the river is
extremely clean and still unpolluted. The diversity indexes ranged from 7.3 to 12.0
and the average was 8.7 indicating that the river abounds in various species of benthic
fauna and any specific species which is extremely dominant is not found and that the
river is presenting well balanced circumstances to benthic fauna.

5) The River Hirai is a small river, however, more than thirty species of benthic
fauna were collected at the Tasai Bridge and the biotic index was 49 and the diversity
index was 8.5. These numerical values indicate that the river is extremely clean.

6) The bed of the River Tama near the Tama Bridge which is situated a little
above the confluence with the River Hirai was completely desolated by digging pebbles
and the stream was stagnant. The water was highly turbid with grayish brown
color and the bottom of the river was heavily covered with sludge and therefore
any benthic animal was not found. However, near the Haijima Bridge which is
situated down the confluence with the River Akikawa the River Tama was flowing
rather rapidly and it seemed that the water became clear to some extent. Therefore,
more than twenty species of benthic fauna were collected and the biotic index was
31 and the diversity index was 6.4. Seeing these numerical values it is quite clear
also biologically that the water of the River Tama was much improved by the
confluence with the River Hirai and the River Akikawa.

7) The River Akikawa is quite clear and still unpolluted, flowing affluently at
present and ranked to oligo-saprobiontic zone. Therefore, it is extremely important for
the conservation of the River Tama. It is quite invaluable not only as a source for
water supply but also from the standpoints of fishery and the recreation of the citizens
and the conservation of nature. The writers earnestly desire that the unpolluted natural

condition of the River Akikawa should be conserved enough.
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HEH X 0 R OKINCE 2 AR I\ T b BRI

sy 1959, 1960, 1963%E3s L1X, 19645E0D3E
FAEBCThH Y, SEINKROEEDWEYTRAEL,
TORERY, YFOWRRER LU, FRECHREL
THice TNHOREORKR, EEDWEOBE K X
R b AT S KR DN, BALSERE S
PR LT T D2 &, IO, TOHEIXEL
WAL TEY, 196481, BHFEL D TR ClL, £
B MO KEERITE R L, HREOEG DR
DBBROND L BT &b Dle & DKEE
HHROBHAAWE, AZTH LV THROBI, RIC
BYHE X 0 TIROARICH VT, & QCHETH D,

FLTW e TOZEIE, LIRIICKT 5 2 & DYtk
X HUE « KEOZL, FITH « - AR TS
e EW X BINIROTEEE « IIKDOEW « WE O/ &,
B X, PTHICKT %, #iT - M ok, &
BLHREAKLEOWMAILI Y, KENBRIhDZE
NERETHDEEZ BN D, CHIEFK L, ZEINDRK
SEEAIMTH HPINART, BEETO LA,
THO—#a 5 EEEEFHFIZA D BT, i
Bk BARREN X ieh Tk Y, KBELEETHD,
KE e KEEDCLEOKRERE LBEERT)ITH
BEELBRDe LI 2T, FIKRTI T,
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BAETL, Eho>TEEREERDENRSh, Bl
B FORELBIFC, <A 72280885 X2
AFT TR, Fio, BEIL, KB Fv v IED
F sy, MO E LTE, BEDY 7V =~
VavHiE DTN B, ZDX BT, BRI, K
HREEOLZHT, ROV 70 =~ a VOEID
b, Flo, EEEEHINO2H 5 HARGEHEDELS
HTh, BRCET, BRREOX ¥, HREES
N5 e BINIHE—OBREIRTINTH bo
HEHEY, 1965 S EE)KRSTH R O 2 177
Dizo RFETIY, TOR, BRI 0fKIIKRIL
o8, P LR, AN 2 S OREBREEET
Do AWHIT L 0, BIKRLIMAICEE N EE
THHE, WETIE, TOKENCRBIFTH S
N, I B L LR, EEET, ZORELK
JIKRARDEKD, THRE, & s8R, BEOBR
MIEEE, e S oMM X VIEIND D
VXA, FARCR T TFOOERENmIhb
EHEIELTIEE e

RIFZE DB F O —FR1 19654 E ST E AR I BN ge s D
A EHT 0. i, EHWREFRES LR

LRBECR L, BAaRECFEERF LRI &Y
BEORHLET.

2. WEME, FAERFELICHAEROIORR
FAHE, FAEBE B L O FERHOIORILE
1 RIERT ERD TH Do FKINKRISHZ DA,
St.1: ABEAITHEOCDTHETETH O, T,
ZEEJIARRIC KT 588y Lb_ 5o, FH)lL
UM St 16 35 X UY, ZEEJI 2 HiE St 17, St. 18 DFF

#1010
3. W=

25cm X 25¢m DY — 3= o v 7 3 —HJIRDOFH
BEEROIACHE L, BN ORRNEY &7 R4
HRELEET D L 5B, F oy IS ADRE Y IR
P EBCEBCRL, sr<) YTEEL,

ERBCHDIRD, BEEEMET (x10~x24) TH
BHTTORYE BN LFAE Lo 1HATKT S
HERFIL4ETHD, LichioT, 1SS0
EAMES0ecmX50cm D 7 7 F 5 — b DL EELWE
Erbhbe F=rim o VI —IT L HIRE, B
O ERFEYGIT X DRF DR, 77 F 7 — MER
I DEEL, ARMTER LIcRERRC(BNS L,

Bt &% N X F @ & 8 & K

R
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&
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T ORER o (HAK LD Z LMK EL bR, L
MU D, APEETIE, BICHTRAE SO ETING
BIR A RET D 2 E DR TR, FINKROEYHR
BALERE LinhedTC IR ER Lo 8K,
St.17 DXL, EEEILE & A ERBIH DI
DHIAFIF D random sampling {70270 EEEY
DIERY, BREYERTRD S Z RO
fod, EGHECER LU, BAKE X 2FFRX, FA—
BB \VT L, AEoXPhoENELE L, BBERR
BRILISWEE L BRHDOT, HBH, LFEOFER IV
AROREHEROBCHAEEL ROBINEEEINZ 5
T B,

pH BEBC R\ TIAERERR
I DMEL, DO (AT 5%
T, KET 10~20cm @ SENG
NKAHE <57 4 v Ahi o

KRAEH A BT 2RBHET L OMSAT KT HE LR
S OEY & Dlce D, &HED BLE,
DI {HIZEBRCIIE DI eE WV EEYRTHEbH S
LEZBND, T8, St.17 DAL, & A EEER
W& Rinh21c oD JAHE @ random sampling %
T oted T, BLYEIXZE S TIlX5 Lo T 525,
BRI 0 FE 1 THBIeHIK 1 T BLIL 5 L

T LTRATR L,

(1) AENSROERESERBYE

EI1RT L, #IINL St 10 RFBLEEE LT
R U OB OB L R L, FIREEATIE <
Y, IBWHREEZHEL, MELPILhRRD, KE

B 2 #NkFEo Ephemeroptera DHiEFIC & BEMEE
(25e¢m x 25emx 4 th) DPE

O LB 5 IATER T,

2 8 4 5 6 7 8 9 /0 11 12 /314 15 16 17 /8
LN SRR R S A R B N TN S M R AR R S B I

BEEC LD, LARERTHE
Beckmann @ DO Meter T X
HRIE Lo

4. HEERBIUEE

KPS sV B EEEY
B AR Lo, ER2~
5 XU 2~4RTERD
THho ¥, HREHECTE
v BB E O L FREL Biotic
index (B.LfE) »#X1, %3,
X 4R LTce %72, Diversity
index (TEIEHL/ log l#4Z0D (D.I
i) #RDFI R IO 4R
Lice 3, 4offEmi (T.
N.S.CO 33 L b & Lo

?%Z}m[l‘ara‘dae M
Ephemeridae

Prtamanthidee | /

Caenddae X1
ﬂﬁ@ﬁﬁﬁﬂi‘fﬁif LS @“C“Qit;:',\?
R, BRAZIIZERDSL
THEH LIcb DD, {f{k  Baelidae

DB LD, FETELIL
TRAETHEOHWEND Y, Ti,
Plecoptera, Chironomidae, Oli-
gochaeta, Hydrachnella7g &®
Lo, ILICHEMEEYRE
RERAETEOLDLH D, =
b oFIIER LIcERIC—
B R ORI N5 d
b, Fio, BHrCRRS 2,
IDBEHEDBEZELOND LD
LH DD TH Do LIMDT,

S L‘/ahé’onundae X //2

Ea!‘cf/onundae

Lepfopﬁé’ebiidae, 'XZL 152 48

Ephemerellidae x4 77

XY 4650 770 §

L]

" 7 :

o o]

o o o
[ 2 2 7

~o0
wWo
wo

o o o
2 2 2

729

529 651 1050 945

17 20 30 48 3
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H 3 #MNkFEoKERBEORSRIC & SMEER

(25cm X 25¢m x 4 F1) DEE

o IT{EFERO LT E R T

FHELID LTV BIedic i
o BB L AR
WrEEZ bhbe FEHSED

O BRI E~10 EF7T.

1011 r:Z /.3 4 /‘5 /.6 1‘73?

EREL, St 2MAECH 330m,

st.0
2 3 4 5 6 7 8 4
EPHEMEROPTERA x,’g4 651 1178 172 783 1782 1353
1072
ODONATA
PLECOPTERA
HEMIPTERA o o
!
MEGALOPTERA | 4 6 o b o o o o
6 4 1 1 /
TRICHOPTERA |y L 350
T 5 73
69
COLEOPTERA | ], 63
15 10 2
DIPTERA XY
70
77 89 35 4 55 4
134

FEL, FEOTIOEERT X 5 be Fi,
T, St.2 AL, St.5 PMNRTIXLMOR
SEHE AT, TP 20T, KX, K
DI L, RINDOFEEN S L, B Tes 1 B IR%
FUHEROREE b RIFTH Do St. 10 REFGIDLT
Pb RERBEOWRET X b & HILHNLA 7o T
%o St.3{EEF, St 448, St 6ILFER LSt 7
FIHAE 25 St. 10 REHE ORI L CILB OBA O#E
HrmL, NKTERDO EZANE L, BHIREL,
K NEOE D% <, WHEBITPVo WFholh
ALAENTE SN 258 3, 4, 10 7 & Cli il
o, EWOBHNRALNRICY KEREBR % 0D
foo —HMCIBRRIILTFENR O TH Ol D, BARHR
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St.5 /NRCH#340m, St. 10 7
FR&T#200m, St. 15 #ELI|
BT 110m T, SEE)IIAW &
DEWAPKE 100m TH 5,
AL St 10 RF BB kic
1%20°~24°C =, TP ik 25°
~28° CHRULLETIH TIa6°~
8°CHFEN R B bo KB
DT, St 9, BRI/
38 b ) BT BRI DO HERE
BRONE D DOREPROWA
DB BN, KEHNE L, WiEd
B, BELINAT, Kk
BTHY, TOHETHNLIS
Vo St 11 BB DKL L7 H
T (ARF15F) 3B 9
St.4 & St. 6 DEICRRLAFD
FHEULRE GRmE) v 5E
2L, RERIBA OB RT
IARIIEAES 2RET, A
HINC L BAEHBE 705 105
7o DITRM SRV fofd, &
AT AICE N St. 16 K46
O HEA T 25 b, St. 15
ERVTHH UL LWEEE R
BB END BIEMNL, ERE
RIEA ORI KR O KT JETE
#wT, DO % 7.1~8.1ppm %
A~L, pH % 7.3~8.3 OTH D, RFEEORIT, .
AKELEETHD, EEBHGCES>TIRFREAR
BTHDHEEZ Do

St. 16 ZVEEIC Il BN, KILTEE TR/
235 <, WA NI T H 5 200 b B < K
EEC, FEDYORFLERBRECThLEELD
hde

St. 17 SRR 5 &)L, WhiniiEbn
JEDS, BFEER O DIIRIZA STRBEL, AREITE
<, KT EAEERL, LIBCDAEREND 57
By, KBEEBE LT, NECTFRN SR I
LT\ 5o BEEHDOBE DI DOE 8. 5ppm &4
P A PRE OMEE R LIS, EERYIEEA L
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F85s) Y (NSO P
St. 18 ¥EEIE T IsIT 5 4 EE)N
i, WAk, K

B 4 NKRONERBUSOEETOBEHE LU EEBNOER
#, 3%, Biotic index, Diversity index O#iZERIC & BEE

St.No. o IJMEARSHTERT,
WEOBE»D 5%, FIII, 2 34 567 8.9 1011123405 (61718
Fx AW Liclodiidinizse
<in b, N RDOTED CRUSTACE
%<, EERYOER & LT
St. 17 12 BB EE L L KE ACARINA
LicZ ExRL TV %o
(2) BIKRDEES > GASTROP)DA
W
i) Ephemeroptera HIRUDINEA |y .
#£2, 5RICM2, 3R 5
T X5, BINKRTE Ephe OLIGOCHAETA |5 | e
meroptera (% 9 B, 148, 24f / 4 4
MREE S g s & LR - TRICLADA X7 H ° ;
BEREDCRLEI BB, - ‘
13RO 9 ~158, ik —A\“ﬁ\’“\/’\/”—\“/“’“\//
13170~1, 000{EMETH D70 _No.of species |y ; 30k 25 33 - 2] 23 30 K27
WARE 2 CRT LB Th M/N
5o
Ephemeroptera® 9 Hzo X, /\/\"\/\/VJ\/
FH R R A HBREEEY 2 5 No.of individuals| X %y | 1766 94 1887 1591 2399 T
&y R2ERT L5 C&MAT |
B2 BERIZR SN B DL Bae- ’2?Jé;wiﬁwﬂ\\/\\/\\'\\///E%
tidae, Ecdyonuridae T Ephe-
D.IBI
merellidae 23 ZHUZIRTU %o 1Bre
Polymitarcidég ¥ St. 15 T ’Oi’§§
Polymitarcis shigae »* 1 {H.k Z:fg

BoMlcDRTH Do Ephe-
meridae I} St. 5 T3OEEH BB, St.9, St. 13 TF
N0, 120EEAE BTz — i B4
72727z Potamanthidae, Caenidae | St.10 X1 b
THWT, &b 3 AT RS RicDR T
& 5o Siphlonuridae {¥ St. 5, 6, 7, 9T
Rohzns, St 12/hbFH T < 7o b St 14 T48{ELE
Bz e

Leptophlebiidae (¥ Chorotevpes tvifuvcata H>
St.2, 3 TELDTEL, 170, 152(BEHH % 7025,
St. 14 CEOMEMAK AT 2 72E T TR T LT <
72T %, Ephemerellidae 138 H58 CHER % <
Rbh, 27~151 #tk% i foht £HE L S ST
FERHE O b DA% <, B L 0 & PO Fh
DP BRI HRIZH o 5fA REST S - &2
Fiots, WEOEY LI BERSTR e bhisdo

7o 1% L C, Ephemerella rufa IFHIZRDOD 55
DRI OIS % 2B, Ephemerella sp. nG
RIS <, ALORWHEIZ S b R T
Baetidae (IR HE TE I TH L, 81~1, 050 {E{F%
¥ %, Buaetis, Bactilla D2 B % 2 4HENE LD
HmTHLR, L TR oM R EBEREREL <
%\ Ecdyonuridae & 4 1,51 52 B 3 38~997 {4
L 6 HARE LA, BB ¥ g oinFEE
EEDER D Z D07 ML CTEAEL St 10 5T
WOFHEEOHE TE L L %\ Epeovus latifolium
L& QIETRICE GO HIR L, BIRF TR
Wdhiv, BIACRD Ecdyonuridae DEfEA 7o &3
% b be E. uenoi, Ecdyonurus yoshidaeiy #%1 T
SERIFRCIHBL L,  E. ikanonis L St.3 T 1@ L R
DI DBT, Rithrogena japorica b St.2, 4 Trh
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Fhod, 2{EELRDI-OLTTRETIRRED b
D72, Rithrogena sp. VL St. 10 225 BHliC 77z
AHHBE L, St 13, 1404 1 EfFA2 R 7, Cinygma
sp. 1L St. 2~4 OB R BRI, St.5nBTH
OALFKI I X0 St. 13 F ToOI D&M RIT R biic
A%, St.11~13 OTFHME TR b 5 14~27 ¥ x
oo LAEFKJI1® Ephemeroptera (% St. 11 26T
SEEFEE T A AT 14~15 8P 14.4 78, @il
1,012~1,919 ¢FH 1, 479, St. 10 725 BIREETix 9
~15f6, Fi12. 648, (EHAHLL 172~1, 178-C¥15 520
THO, BE, EERE S TREIZS 07,

11) Odonata

Odonata (Z{EHLEs X OMEILBLOFAKEDE TH 5
Onychogomphus viridicostus DX TIED St. 15 T 1 B,
(LHUBTEE D Davidius fujiama 55 St. 12 T 1 {8,
AU < B H D D. nanus 5% St.5, 7, 12 TZh
Fh4, 1, 1{EEESIK 391 Gomphidae sp. A3
St.12, 13 trhzhl, 2E@FEELRICOHRTHD
o i

1i1) Plecoptera

Plecoptera (% 3 £} 6 J& 7 2R E I ichs FFED
TeDBRATEFHEDOLDNRE o MR B 3~59
A2 720 #EUT, Nemoura sp., Amphinemura sp.
75 £ @ Nemouridae ¥ X 0¥, Chloroperlidae (% {E{£
Fixdinon, St.2~4 DL OB R bRz Per-
lidae 13/ 2% <, Oyamia gibba » fx LM TH D
oo

iv) Hemiptera

Hemiptera X IEERIA 75, Aphelochivus vittatus
23, St.2 T5EME, St.5, 8 THK 1L{ARKELNIDA
TH21o

v) Megaloptera

Protohermes grandis 7~ St.3~7, St.12~15 D%
WETEONA, St.3, St.ld nEFNRFRE, 8
BED L 5128\ A D & DILBEIVNE 23270,

vi) Trichoptera

Ephemeropterall D\ THER » A4S & biTg <,
£ AT L, 1MEOBET 2 ~ 6 &, BEAEuT
18~373 THDozo 6 FHLOBIELRE Lich, %%
HNDIBRETRED & D& D07z LT H I
O EFEY Hydropsyche wlmeri TH Y, Stenopsyche
griseipennis PN ZAUTRNTE 0T —IBITFEHIE
DO L TTIICISNTC, B e B E b1ims
DL D TH Do

vii) Coleoptera

Coleopteral® 3%} 3 B 4 fEaiRIE & ichd, St 2~
4 %W < B3R B S ic Mataeopsephenus japonicus
DIEHNTL XD THA s\ Dryopidae (% St. 3, 41T%
1{#, Elmidae 1% St.2, 3, 4 € FhFh 12, 7, 5
B, St.15 1 2 EfF% R DR TH DI,

viii) Diptera

Diptera 1% 6 £} 7 BIOEBEI i, FHHT2
~ 618, 11~261 @AEH 2o b DL Chiro-
nomidae THEHACRBR T~224 % B 2 o
Chironomidae X\ 34 b AR TR & R IR TR
THIEL b 2~ 3 U EEEA TWce R\T Anto-
cha 134 <5 St.4, 10 % B AT Rbh 2 ~17
MRz o Atheriz V3 AR R, St.9 b R
OFEMBCHRAL 1~V EGE R, Atheriz (Sure-
gina) kodamai P& b 47 D 720 Blepharoceridae,
Eriocera (X ZhdTAN L, RiFx Lo St. 31,
BEETHO St 14124 1 AL RICDORTH Do i
AFETH B Psychodidae (X AFHCRLEELL St.9
ETHD St 121 & 1 % #oico Simuliidae 1%
St.2, 3, 5 ORfHE St 9wwHEL, St.2, 3 T23,
12% 8% 7o

ix) Crustacea

St. 11 T Cyclopoida sp. 2 @&, St.15 T Ostra-
coda 1A% BB DLT BT TIEERD I
Do

x) Hydrachnella

FHACHEL, 2 < &b 3EUENRD LR
Bo 1HLR3~89 EEEH%, St.7 b liie {i1T
BN D St. 2, 314270,

xi) Oligochaeta

WoliekEE T S ARSI, St.8 T 33 flifkE
Bz A ZDNE AT DD,

xii) Triclada

St.7, St.11 G Dugesia japonica % L Fh 1,
5 BRI DRTH D70

(8) FNAEROEFEE OEE L OEAR

PAEo &9 i ARKR O EER D OBEIIE2 ~5
RT X S8 BTk LY, Lo, K&ELRO
YIRBIESIRM46BO6TEL IR L E b T B E TH
Do 1 MR I B BB 21~ 33M T 2T T4 H
ROBRICREBIR LAY, —RCEERDME LSS
THDEFL Ho BHROMEBEEL252~2, 399%H 2
SE 1,098 THHH, HEHIACE D RELERN L
Whit, PLTERIEHL Y LMl A % <, &<
St.11 BB FRITH N bbb biii,
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(4) FKINAKREH M D Biotic index (B.1.) 3 L8
Diversity index (D.I.)

PLEo X 5 e fIIAKROEESHHIEE T, T,
ZHRC R ON AR L H\ DY, T ORBHILTHEIC
st LIETH A OFf intorelant species TH Y, M
DfE torelant species VX Potamanthus kamonis, Baetis,
Baetiella, Caenis, Mataeopsephenus japonicus, Psyc-
hodidae 75 KT TH Do LichHoC (2 X Pl A
W+ WA THEHLEh 3 HE O &4 Biotic
index DfEITFMAE BV TFh b  33~59DfH%E R
LE45CH Ho Tois, KEEBRIS D Crustacea,
Hydrachnella, Oligochaeta 7x & IFMH AARE T A
R D b O b—JEAE s AT o>Then, Th
SoEHILAIR L, ShbE ML EED BIik37~
60, AT THEILFeivotce BL 20L ETH B &
XN OBBEPRIEITH B L Sh T BT Emb
Riug, BRI AHRE S IRIERICH 2008
Hhbo

7235, Diversity index (RIS /loglE4E%) R
EIBITHACR LK, DL HEIV P T &%,
BUEGER AT, B B EEOMEE O EEEH S
8, DICIOBEETHAE I EERL, HTKEL
HEHBEINS <, Tl BERORINCSME
i3 C —RIVBETH DL LREHRT Do B
JKRE TR DL 7. 3~12. 00T S b FHid
8.7 CHMHITE MER R LEEBC & ) JWBEET
BB EETT

6) STEEIC BT 51 OEEER)Y

St. 16 2 FEHEIC IsiF BN Au Il 4~5m, KB
20~30cm T/HE 7R JITH BA%, KiXEH T, kb
3R, IR RN S <, EERYITEE
T %o Ephemeroptera (X14#EL| E88{E {4, Plecop-
tera I'L 1 %8 2 {B{&k, Megaloptera (X Protohermes gra-
ndis 5{E{&, Trichoptera I3 4 f93{E {4, Coleoptera
X 3 fE13{E {4k, Diptera (% 2 fil) _R49{@4{&, Hydrach-
nella (% 1 f@L)_F2148{s, Gastropoda ¥ 2 7 6 {1k,
Triclada 1% Dugesia japonica 3B, 304 Lk
1,152 %81 B 1L 4900 E, DL X85 T, &
A & AR, AMERICREIL LD TEY
T, EEBHOERREL LTCLRFTHHZ LER
LTuwbe

6) ZEEER L OESBIT I 54 BEINARRORE

B

RIS & 5 W4 BEll TR O S BRI AV, JIIRIL4
CTEBEL, AILEEW L T b, REDYWIFRALR

bhisle JEHFE © random sampling & X 2 T,
Mataeopsephenus japonicss2 {4, Chironomidae 1
4k, Cyclopoida 118 {f, Lymnaea sp. 19 {& 1,
Herpobdella lineata 5 {@ENESBI, AT Pluma-
tella emarginate DRONICDHRTH Do LICHDC,
BLIIBIGNT S BT TH b fd TH G LIchiC g
L, DL b 42T Thy, KESHYOBEEREL L
T, EPOTHFELLMVLIEBRLT 5,

HEBCR UL, MROL W, B - KEE D
CRRREL, EERSYHEOBMMNASN %, Ephe
meroptera (X13fE ) I 732 {H4E, Plecopteral 14§ 2
{844, Trichoptera 1% 2 fELl k152 {H4%&, Coleoptera
3 1 @478 4%, Diptera 1% 2 f&LL F14(84£&, Hydrach-
nella /3 178 2 @4, FI20MLLE 949 EHAE BRI,
BIL 331 E, DI 1L 6. 4L ET, SEBTLHRS
EHBIT, KEBEEE DTIRE L Loty
R LT B o

5 H= g

19654 7 §29~3LH d 3 HEC oz b K11 KFR 144
RE, HINERIMEDOLENARR 2 R, B X0EH
N1 HR, FH7TH A EERMHEE RE L OBk
EETHETRRDOERY TH Do

D #IKROESE Y 58 LciER, RRE,
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6) BRI ARRGISEHN A URAT O 2 BB T,
BRAD D NRT A S TER L, MARKER L TRA LY
WNTRBECEE L, JELHETELEbR, &
EBIFAA ER bR SEHRINFINERBOES
KM DS EENIARI L D OWEE R L, AE K
B|L, £, REBMWI20/8ELH EarR S,

(121)

Biotic index t¥ 31, Diversity index (% 6.4 %7 L,
WO EWIC LY, KEMRE Lo Z LB b
ARLTW Do

7 FINMEKESE , KELEIT, BEL R
T ORE TEKIBABEKENETH D EE L Do L
oo T, SENOKRERE EBELLAITHY, 2
AACIKEREE LTDR TR, KER, #EDEE
Ly gk, BRREOCHLL LEELWITH L, L
oo T, BEOKRGEO BRREBIRICRE IR
TULfEbREFEL BN B0



5 1 ‘ F i 7k EX BB

MAESAH B %

SlmNA| moE R R BB % B
G RPN 7)) AW oK &

m| °Cl °C m cm|
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2 p ” ” K | #9550 (17'70(?:29“%) 29 22 10 15~ 40
3 P ” " w 300 (13'705;'30“%) 34.5 2 S~ 7 | 30~100
4 P % omah 20 | 4.70529“%) 34 23 5~ 6 30
S SN “r R O A N I 22 5~ 6 | 20~ 30
6 v A A 280 (12'70530%) 34.5 23 8~ 10 | 30~ 50
7O | amen @ 265 (15_705{30“%) 35 2 8~ 10 | 20~ 50
8 " A <§§ﬁ?§§ 220 (09_70(?:30&%) 23 20 10~ 15 | 30~ €0
CIE 0 ”E - 240 | (| 6.705:30%) 37 24 5~ 7 20~ 50
IR S| e %EB(?J{}? i) 200 (17_70530“%) 34.5 | 25.5 5~ 8 | 30~ 50
1 P A T 150 (18.705:30“%_) 34 26 | 20~ 25 | 20~ 30
12 P F A G 140 (10.70?:31“%) 32.5 25 | 20~ 25 | 20~ 30
13 " i %Gf‘g%) 120 (12.705131%) 36 26 30~ 40 15~ 30
14 ” S s | 4.705:31%) 30 | 265 | 80~ 40 | 20~ 30
15 y ;’\ {%(%ﬂ()ll?l%) 110 (15_705:3%%) 25 28 20~ 25 20~ 60
LR O [ A 110 (16_705:31%% 2.5 | 25.5 4~ 5 | 20~ 30
7o s R L Tﬁ(ﬁg‘?ﬂ%m{@ 110 (17'70&31;;;) 26.5 27 | 100~200 | R B
18 p g@%ug(g PR 90. 4 (18'70?:315%) 29.5 28 15~ 17 30~ 50
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= 2~1 F M Xk F o E & B W #H
St. 2|St. 3|St. 4|St. 5|8t 6
EPHEMEROPTERA. :
Polymitarcidae Polymitarcis shigae 0 0 0 0 0
Ephemeridae Ephemera japonica 7 4 0 0 0
Ephemera sp. 0 0 0 30 2
Potamanthidae Potamanthus kamonis 0 0 0 0 0
Leptophlebiidae Choroterpes trifurvcata 170 152 2 18 48
Ephemerellidae Ephemerella rufa 0 3 0 0
Ephemerella nigva 0 0 8 0
Ephemerella sp. nG 16 23 22 5
Ephemerella sp. EB 0 0 0
Ephemerella sp. nax 0 0 0 4 1
Ephemerella spp. 61 121 21 73 34
Caenidae Caenis sp. 0 0 0 0 0
Baetidae Baetis spp. 240 292 43 42 26
Baetiella spp. 226 354 38 13
Baetidae spp. 0 124 0 48 74
Siphlonuridae Isonychia japonica 0 0 0 1 1
Ameletus costalis 0 0 0 0 0
Ameletus sp. 0 0 0 1 0
Ecdyonuridae Epeorus uenot 3 4 0 1 0
Epeorus latifolium 22 3 33 3 4
Epeorus ikanonis 0 1 0 0 0
Epeorus sp. 0 57 0 5 2
Ecdyonurus yoshidae 0 0 1 0 0
Ecdyonuyus sp. 11 0 2 0 0
Rhithvogena japonica 4 0 2 0 o]
Rhithvogena sp. 5 6 0 8 2
Cinygma sp. 0 0 0 7 3
Ecdyonuridae spp. 0 34 0 31 36
ODONATA :
Gomphidae Onychogomphus vividicostus 0 0 0 0 0
Davidius fujiama 0 0 0 0 0
Davidius nanus 0 0 0 4 0
Gomphidae sp. 0 0 0 0 0
PLECOPTERA :
Nemouridae Neloura sp. 0 0 1 Y 0
Amphinemura sp. 0 1 0 0 0
Perlidae Parvagnetina tinctipennis 0 2 0 1 0
Gibosia sp. 0 0 0 0 0
Neoperla sp. 1 0 0 1 0
Oyamia gibba 2 4 0 1 0
Perlidae spp. 30 0 0 0 0
Chloroperlidae Chloroperlidae sp. 1 S 2 0 0
PLECOPTERA spp. 0 34 Y 42 10
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22~2 &% )M K F o K E B i
St. 2|St. 3|St. 4;St. 5|St. 6
HEMIPTERA :
Aphelochiridae Aphelochivus vittatus 5 0 0 1 0
MEGALOPTERA :
Corydalidae Pyotohermes gvandis 0 6 4 1 1
TRICHOPTERA :
Rhyacophilidae Rhyacophila yamanakensis 0 1 0 0 0
Rhyacophila nigrocephala 3 0 0 0 0
Rhyacophila sp. 0 0 0 0 O
Mystrophora ir.0ps 0 o] 0 1 0
Stenopsychidae Stenopsyche griseipennis 7 7 0 3 7
Pavastenopsyche sauteri 4 0 2 0 o]
Stenopsychidae spp. 71 52 0 0 0
Psychomyiidae Psychomyia sp. 0 0 0 0 0
Hydropsychidae Hydropsyche ulmeri 93 137 16 22 4
Leptoceridae Leptocerus sp. 0 0 0 0 0
Sericostomatidae Goeva japonica 0 0 0 0 0
Goera sp. 0 0 0 0 o]
Dinayithrodes japonica 2 Q 0 0 o]
Gumaga okinawaensis 22 0 0 0 0
TRICHOPTERA spp. 0 10 0 8 14
COLEOPTERA : ‘
Hydrophilidae Hydrophilidae sp. 0 0 0 0 0
Psephenidae Mataeopsephenus japonicus 0 0 0 2 5
Psephenidae sp. 0 0 0 0 0
Dryopidae Helichus sp. HB 0 0 1 0 0
Helichus sp. 0 1 0 0 0
Elmidae Elmidae sp. 12 7 5 0 0
COLEOPTERA sp.  (beetle) 3 3 2 8 3
DIPTERA :
Blepharoceridae Blepharoceridae sp. 0 1 0 0 0
Tipulidae Evriocera sp. 0 0 0 0 0
Antocha sp. 13 15 0 15 9
Psychodidae Psychodidae sp. 0 0 0 o] 0
Simuliidae Simuliidae sp. 23 12 0 1 0
Chironomidae Chironomidae sp. 91 224 7 62 10
Rhagionidae Atherix (Atherix) ibis japonica 0 0 0 1 0
Atheriz (Suragina) kodamai 6 9 2 10 3
Atheriz (Suvagina) satsumana 0 0 2 0 0
Atherix (Suragina) sp. 1 0 0 0 0
DIPTERA sp. 0 0 0 0 0
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27 2~3 F N Kk B o E E 8B B M8

St. 2|St. 3|St. 4|St. 5|St. 6

CRUSTACEA : CYCLOPOIDA sp. 0 0 0 0 0
OSTRACODA sp. o] 0 0 0 0

ACARINA : HYDRACHNELLA sp. A 16 15 25 0 0
HYDRACHNELLA sp. B 73 41 7 0 0
HYDRACHNELLA sp. C 0 1 0 0 0

HYDRACHNELLA spp. 0 0 0 27 27

GASTROPODA : Lymnaea sp. 0 0 0 0 0
Semisulcospive libertina 0 0 0 0 o]
HIRUDINEA : Herpobdella lineata 0 0 0 0 0
OLIGOCHAETA : OLIGOCHAETA spp. 1 0 4 0 0
TRICLADA : Dugesia japonica 0 0 0 0 0
BRYOZOA : Plumatella emarginata 0 0 0 0 0
%3 RNKROEEEPEORES, BEEE
St. 2(St. 3|St. 4|St. 5|5t 6
Total number of species collected. (T.N.S.C.) #* 32 32 25 33 24
Number of intolerant species. (A) 25 25 18 27 18
Number of tolerant species. (B) 4 4 4 5 5
Other miscellaneous species. (C) 3 3 3 1 1
Biotic index (2A+B) * 54 54 40 59 41
Biotic index (2A+B+C) ** 57 57 43 60 42
Total number of individuals collected. (T.N.I.C.) ** 1,245 | 1,766 252 501 346
Diversity index (%) * 9.5 9.0 9.4 12.0 9.2
LNS.C. ) wE 10. 3 9.9 10. 4 12.2 9.5

Diversity index <mc—

B KERRORC X HHESE
W ORBER RIS ST EERT & 5 BEE,

—cit BL & DI dKERROKC L 2EENHCBR AT, FRICKS\WTLBAKIEDT
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(EEE/25em % 25emx 4) No. 3

St. 7/St. 818 9|St 10| St. 11| St. 12| St. 13| St. 14| St. 15| St. 16 | St. 17| St. 18
¢} 0 6] 0 2 0 0 0 0 0 1 ¢}
0 0 0 0 0] ¢} 0 0 1 6] [¢] 0
0 0 0 0 o] 0 0 4 5 0 0 [¢]
0] 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0] (6] 0 0 0 [¢] 0 0
23 12 5 3 8 11 5 0 0 21 0 2
0 0 o] 0 0 0 0 0 0 1 19 0
0 0 0 0 0 0 0 0 0 5 0 0
0 0 6] 0 0 6] 0 0 0 0 S 0
5 33 1 4 0 0 0 0 0 0 0 0
1 0 [¢] 0 5 [¢] 0] 0 0 3 0 0
0] 0 0 0 0] 0 0 0 0 [0] -+ 0
& Biotic index, Diversity index,

St. 7|St. 8|St 9|St 10|St. 11|St. 128w 13| St. 14| St. 15| St. 16| St. 17| St. 18
27 21 28 23 27 28 25 29 29 30 6 20
20 14 20 14 18 20 18 22 21 20 0 12

5 5 6 7 7 7 6 5 6 9 5 7
2 2 2 2 2 1 1 2 2 1 1 1
45 33 46 35 43 47 42 49 48 49 5 31
47 35 48 37 45 48 43 51 50 50 6 32
442 371 944 675 1, 887 1, 203 1,691 1,648 2, 399 1,152 29 949
9.2 7.6 8.7 7.4 7.3 8.8 7.4 8.4 8.0 8.5 (4.2) 6.4
10. 2 8.2 9.4 8.1 8.2 9.1 7.7 9.0 8.6 9.8 4.1) 6.7
24 BRNAXKBOEKEEB YO EHE
Aquatic Insect 31 Families, 46 Genera, 66 spp. L.k
Crustacea 2 Families, 2 Genera, 2 spp.
Hydrachnella 4 spp. DLk
Gastropoda 2 Families, 2 Genera, 2 spp.
Hirudinea 1 sp.
Oligochaeta Lsp. BE
Triclada 1 sp.
Bryozoa 1 sp.
Total 78 spp. LIk
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&5 I Xk F o kK E B o
St. 2 St. 3. | St. 4 St. 5 St. 6 St. 7 St. 8
EPHEMEROPTERA :
Polymitarcidée 0 0 0 0 0 0 0
Ephemeridae 1 1 0 1 1 0 0
)] ) (30) @
Potamanthidae 0 0 0 0 0 0 0
Leptophlebiidae 1 1 1 1 1 1 0
- (170) (152) ()] (18) (48) [@D)
Ephemerellidae 2 3 3 3 3 3 2
(12) (147) GD (82) (51) 41) (28)
Caenidae 0 0 0 0 0 0 0
Baetidae 4 4 4 4 4 4 4
(466) (770) (81) (103) (104) (165) (112)
Siphlonuridae 0 0 0 2 1 1 0
@) ¢)] (3
Ecdyonuridae 4 4 3 4 3 3 3
(45) (105) (38) (55) 47 (123) (141)
Total 12 13 11 15 13 12 9
: (765) | (1,178) (172) (290) (253) (333) (281)
ODONATA : 0 0 0 1 0 1 0
(€)) M
PLECOPTERA : 3 4 2 3 1 1 1
(34 (46) ) (45) (10) ()] )
HEMIPTERA : 1 0 0 1 0 0 1
©) (€D) Q)]
MEGALOPTERA : 0 1 1 1 1 1 0
©) (C)) €D M D)
TRICHOPTERA : 6 3 2 3 2 3 2
(202) (207) 18) (34) (25) (32) (13)
COLEOPTERA : 1 2 2 2 2 2 1
(15) an ® (10) @ @) @
DIPTERA : 6 6 4 6 4 4 5
(134) (261) an (89) (22) (35) (23)
CRUSTACEA : 0 0 0 0 0 0 0
ACARINA : 2 3 2 1 1 1 1
. (89 (57 32 27 @0 (23) (12)
GASTROPODA : 0 0 0 0 0 0 0
HIRUDINEA : 0 0 0 0 0 0] 0
OLIGOCHAETA : 1 0 1 0 0 1 1
€y (€)) (5) (33
TRICLADA : 0 0 0 0 0 1 0
¢Y)
Total 32 32 25 33 24 27 21
(1,245) | (1,766) (252) (501) (346) (442) @71)

) RS
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(fAEEk/25em x 25¢m x 4) No. 4

St. 13 St. 14

St. 9 St. 10 St. 11 St. 12 St. 15 St. 16 St. 17 St. 18
0 0 0 0 0 0 1 0 0 0
D)
1 0 1 1 1 1 1 1 0 1
(10) ) ) (12) 4 @ €D @
0 1 1 0 0 0 1 1 0 1
D) €D)] @ @ €))
1 1 1 1 1 1 1 1 0 0
(39 3 @ (17) (28) (60) a9 (©)]
3 3 2 4 2 3 2 3 0 2
(129) 27) (33) (99) 79) (72) (151) (8) (38)
0 1 1 1 1 0 0 1 0 1
@ @) @) )] ) ®
4 4 4 4 4 4 4 4 0 4
(500) (389) (729) (162) (529) (654) | (1,050) (845) (247)
2 1 2 2 2 1 1 1 o} 1
(an ©)] (8) (20) (30) (48) (10) @ )
2 4 3 2 3 4 3 2 0 3
(94) (204) (997D (706) (704) (461) (684) (88) (435)
13 15 15 15 14 14 14 14 0 13
(783) (629) | (1,782) | (1,012) | (1,883) | (1,299) | (1,919) (960) (732)
0 0 1 1 1 0 1 0 0 0
e); @ @ €D
2 1 1 1 1 1 2 1 0 1
(59) (©) (8) 19 17) (10) 2 @ @
0 0 0 0 0 0 0 0 0 0
0 0 0 1 1 1 1 1 0 0
(4) €D] (® ©) (5
4 2 2 4 3 6 4 4 0 2
(69) (14) (22) (77) (165) (238) (373) (93) (152)
1 1 1 1 1 1 2 3 1 1
@ ©) ) 37 (63) (33) @9 13) @) “7)
6 2 4 4 3 4 3 3 1 2
(20) (14) (55) (41) (55) (55) (46) 49 €)) (14
0 0 1 0 0 0 1 0 1 0
@ €)) (D
1 1 1 1 1 2 1 1 0 1
® ©)) (8 an &) ) ) n @
0 0 0 0 0 0 0 2 1 0
(6 a9
0 0 0 0 0 0 0 0 1 0
)
1 1 0 0 0 0 0 0 0 0
(€D)] @
0 0 o 0 0 0 0 1 0 0
(©)] ©)
28 23 27 28 25 29 29 30 5 20
(944) (675) | (1,887) | (1,203) | (1,691) | (1,648) | (2,399) | (1,152) (28) (949)
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AR B R S W CERO TS T E B
A IBBES40M (BB DIN20%) oW THREL,
BT\ TR K OB B KBREETRG, T0D5
BREERENEELT L Bbh 5188 (&RERED
$920%) L R BREAE A B B CHERIK O
KEEM L, BFHCREMS Shic b Do\ TRBRE T
1otch DTH Do MEFIBMEEIC B\ UG HE s
BB A THRE R T007c s, FBF40EE OBRITHR
M (23RPDL) KksiT HBERKDOEE X RTHDT
1<, T LAKED X IRWRBOEREYRT S0
THHEELBNDo 40FEITEEDOMBHER &I
L, FRIEOWTIHRET S Z & Lice  (EHIR39
AEEE13(, AOSERE24MED D REREI BIRV )

A0 30EREE
BN R 1924 1644
TR VAT K 108 109
{PIEEARGE ARG K 84 55
(1] &BEEKEowT
(@) KEIEEFEER S TOHEAR
=1
WA A A | THEA
OREED) |\l g |® % |8 k| % %
Nl SR 72| 38.54 118]  61.46
192 (164) (81| (49.39) (83)| (50.61)
B B 34| 35.42 62| 64.58
96 (82) (38)| (46.34) (4| (53.66)
4 o 40| 41.67 56/  58.33
96 (84) (43)| (52.43) (39)| (47.57)

() PUE39%EE, LATA U,

* FRESI AR ARERB

A K OE X B A B -
(AR S S P =T -
wmoA E®moET OB OB OE
b HEHEAGERS IOEEER
=2
W oA A THE TEA
OEE O e gk Z\n R|x 4
162 84.38 29| 15.62
. AL (126)|(76.83) (88|23, 17)
e 79| 82.29 16 17.71
%”%Wé % 6Ol(73.17  (22)|(26. 83)
4 83| 86.46 13| 13.54
(60)|(80.49)  (16)|(19.51)
03| 48.44 99 51.56
AL oo, 22y (@a)|(20.73)
N 43| 44.79 53 55.21
" Eo 5 (60|(78.05)]  (18)1(21.95)
| 50| 52.08 46| 47.92
(66)/(80. 49|  (16)[(19. 51)
J%-{-ﬁ‘ 169| 88. 48 22| 11.52
KRIEE R F 84| 88.42 11| 11.58
1 4 85| 88.54 11| 11.46
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) HEHTFHIE

=3
e bl v v
0 &£ g (39 Yy AR E OE
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192 13.77 6. 82
N BHE | 1.26)| (541
ﬁ%(f@z‘( ] 96 13. 61 7.26
AT (82) (22.78) (5.71)
# 96 14. 07 6. 40
(82) (19.70] (5.1
162 12.72 2. 86
FEZ | a1 (a8
o ke 79 12.31 2. 80
BEBEAS B |ge) (13.83) (1.38)
% 83| 13.11 2.99
(43) (15.47)| (1.58)




29 20.09|  10.50 62 15,74 2.70
Atk (83) (28.87)| (9.27) FHE | e6) (14.00) (1.11)
" 20.02  10.89 A v 29 16.09  2.60
REEWEA B (44) (30.51)| (9.47) BEWEARC F D (14.32) (1. 07)
] 13 20.19]  10.11 33 15.40|  2.80
£ 139 (27.00)| (9.04) ESNEN! (13.70)| (1. 15)
Bt S C DS R A\ D TBIE LT 46 22.200  7.60
ﬁﬂﬁiﬁ?_:’)\/ ’C@?}fﬁ%}ﬂﬁ&l,ﬁ BRANTCN D THEME LK B4 43 o (2
(2] FlEsgERBEKICDOWLT = e J . o0
@) AEMEUEHE AR L0 AE TEAWMA F |0 (@7.28)] (2.66)
=4 i 21 22,08 7.30
D (34.370)| (2.12)
MWOoA | A THEA | THEA
OFBEGD G fi R G| b | %K %
B=h SsHE Sl = Ly
P sl 5740 el 4260 (3] F:ﬂ%ﬁaﬁeﬁm,ﬂamﬁ?b jc
108 (109) (66)| (60. 55) (43)] (39. 45) (@) REEEFASERR JOBEAR
5 20| 53,70 25| 46.30
54 (54) (32)| (59.26) (22)] (40.74) =T
% 33 61.10 21 38. 90 TR & N
54 (55) (34)| (61.81) (21)] (38.19) 404RE(39) % gg‘[ % o {1@@ %ﬁ%
() EHEEEERR JOEAR OB B 12 14.30 72| 85.70
o 84 (55) (15) (27.32)] (40| (72.68)
) R 5 B 5 11,90 37| 88.10
40 4 (39) % %E?I % fz ﬁﬁg %ﬁﬁj 42 (28) )] (21.43)  (22)] (78.57)
o — P 4 % 7l 16.60 35 83.40
. Frr oD B 42 @) (9] (33.33)]  (18)] (66.67)
i 43 79.63 10| 20.37
%ﬁ”é“’% % 40)|(74. 0| (14)|(25.93) N o
% 44| 81.48 10] 18.52 () A A B0 L O
(43)|(78.18)]  (12)|(21. 82)
%8
73.15 29| 26.85
B4 o9y o) (O ()
» i A A |TNEE | THEE
A 37 68.52 17| 31.48 10 F g (09 |8 = ey
R I I I B oB|E g\ m|E 4%
] 42| 77.78 12| 22.22 75| 89.29 ol 10.71
& (55)| (100) ©) © A& w3)|(z818) (12|l 82)
B vV
$+4|  106| 99.07 1 0.93 whh Yo nl 5B 3¢ 85.71 6 14.29
" { 5 o ) j % 5 o)7L 43| (B)|(28.57)
. 39 92.86 3 7,14
= 53 9815 o £ (23)/(85. 19) (D)|(14. 81)
(©) HRANIE 14 16.67] 70| 83.33
=6 B+ a)ss. 1) (34)|(61. 82)
i M= v 7 v 5 6 14.28 36| 85.72
40 4 E (39 a };1 ;Aé% B OE & B % (o)|(35.71)]  (18)|(64.29)
# & (ppm) % 8 19.04 34| 80.96
108 1693 4.0 (D[40, 70)|  (16)|(59. 26)
RS (109 (22.62)| (1.61)
WA TR R K o oo 420 B4 63| 75.00 21| 25.00
REE + VK (54 (23.68)) (1.71) ﬁ%%ﬁj 5 33 76,19 10| 23.81
" 54 16.95|  3.80 I
g (55) (21.59)| (1.51) S 31f 73.81 11 26.19
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) HHHENFEHE
=9
i~ v ik
© &g O | By sl e B
# |& (ppm
84 o.88] 10.42
o AL |55y (18.55)| (12.94)
ﬁ%?@* 5 42 8.98  11.17
AT (28) (21.04)| (13.42)
" 42 10.78]  9.75
27) (15.97)| (12.44)
12 9.38]  4.00
A& 15) (11.12)| (3.07)
b 5 7.79|  4.00
HWHEK B ) 23] o)
4 7 10.53  4.00
©)) (11.05)| (3.12)
72 15.09 11.70
BHE | a0) (21. 34)| (16.65)
e 37 16.13  12.30
THEEREK . B 1052 (23.72)| (16.27)
= 35 13.99  11.10
as)| (1843 (17. 1)
(4] BBAKEEERGE
(BRI AR A LT D)
=10
40 £ 39 4§ E

PR OF FA I8 45 [53.70% 29/54[75.93%  41/54

POl S |11.90%  5/4233.33%  9/27
% (29/54) 13, SHABRBEEE L TWH I &

N
%
1) KREEBEHERCONT
LR EE 1 IITA0FEIIHI0ZET Lico Thi

2
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TP N A 5 & LB B VAR K (3R 4 D e
b RER L, FRERE KGR 7184
L 72T\ %o

@) FHEHNBEERICONT

SRR GE2) B~ v A viEEs Y Y AEEBRRIY
HTNE L T T B0, BERFIB0SET LT
Bo FIMBHEEE SRR (B5) ill~vrvEryy
LAEBEN DT HACEL 2 TE Y, BEI220~30%
&> T %o JPHEIAREE HIBER (GE8) 1t~
VHVEEN Y Y AEBEENNIOLE L Mo TR Y, B
Bl120 5 BEE L 72T\ %o

8) EEBFEHECOWT

SWTER (E3) B~ v I vBr Y Y AHEED
EHEIMEL I T B S, BERLTHICEL 2
T\ Bo (PRI FRK GR6) 1~ v vy
VY AHEBROFHEIME L /2T %25, BERK
MEE < DT Do JPBIREE AR (E9) 1k
W< vy N ) v A HBEEOTIEN IS0 < 7x
DTHED, WELHLTHTED BHMEL DT 5,
A0 PN BOME T I CORB R O AR MEV- DL,
IPIBRRE BT R OWEHMNSIEE X » bRmicEBL
TeONRETH 5o FIBEEBEEAKOB~ v 7 ViR
BV ABEENEE L VEED I EnbKRT
b, A0FEFE OIF B ARSI TR A, B
DY) Tho\o s, RO BN EDOABENH
Dk EBbb.

F o A04RFE OISR I BB KL, = vy v
wuvAﬁﬁﬁﬁwﬁgib;<m01wé*aﬁ&
Bk, WEKEtS TR e % B B b
D3 b TRENE <Eofhbou@ LD BHIK,
R+ B R T CTHBE L KBEREBEL T
R T L, PR RIS R A R
THZENEE L



BRENLTEEINS 7 FYEREOEWHR Iz DN T

FEEME 7 ¥ O BRE R 00 O DR E T
BHY RChL a7 s —EEARENRRE LR L EE
HBIRM D B L bl T Be ARELEDOHT IR
THL7 FoERE (UT7HE LR RENTEOES
FTHEZVT R bERYVILLOTRD ZENEHINT
WAL b, RIS OWEE T B e RS
ENEIL STV ETE, 27275~ (BT =]
LUEER) mEAfEl= v e b d v v 2 AR L X
CEFT B L OBPEFD CE ST =V T e by Y
BEARTHET SR OEEREE L SR T 5o

B 7 O I (Egg yolk reaction) & DNase
BB SRy, Ta Kz OREE
L ORGEMNMER I oOH Do THEOINEIILIT D
W ASR B sk e = ARG & JEE LA TES
B Re~D, JIERE T O b O DRFges~D LR
W DA R LTl = 5 7 EiR R O o O #IR
SO BRI b T STV B8 8D, bbb &
OBEBE LV IILEND, TR SORMEL
TIPS~ — b A VT 2~y s AEIERREWID &
LCEBEHEL, BEHRE LSV T K ERBERYD
FTu 5160, # 2 DNase i\ Tt Cunningham!?
B Sta. aureus (YK ED DNase % AT HMBD 7
Bl oo E R D MNT LTESEW {00
2D B HIS~2D T b AFRE SRR T = RS
L OIS IEER R A 3, Elstone? D1 RR 4 7 B
DB AEIRE L TEY BFAZ EaBHL T 5,0

Z A EbhbIRRBERS T CoEEh D 7
BHOoE 2 00FRER LT 2 |EOBGREELT
T % B CEMAL IR D S TG ERA L T
7%, BrhEhk O RER L& TRAROE ORR
B SRR ARSE d stk & RSB IREER S & DNase
a2 I & BRI R D B S o h D1,

EERF B ROV
B BB bk
386 DA TR B O EEX el 2 G ORFERR 141,

* AT ERT Rl

ool %»* B I
d #
VAVN &

EX v

AFFAF PR TRRERE

—fth GEEARYEHE LA, BamEk
s BT E) 1, 6458k bl = JBELT3E, [ = |
Ret2158k, ARl (M, *7a7cd) 1, 9908Ennh
M= 8ok, Betk132fk, AmB#2, 301 ADFiE
2l = G458, [Eik2820k, AF5, 914 Bia b
U7l = BB 08614k & FalE DB29KR TH B o
Arrh7E t SR L FRANZBEE /s 15 3545 & T 8 FFMICIR
TN TRAE Lic 7 ¥y BEAREACK T, HiY
FRIBRERH LT LICRERTH Do L OMD
3 DLXPEFI404E 1 A2 5128 £ TO 1 EBICEREA
THEF ¥ IR STV BT DO T OBIRM
BOBEBREREOOGEELIC LD TH Do TR
BRI ARRERR R E TN TCROIREN L OB
2hICHLDTH o )
Coagulase IR

FERBMEE A P TfiRofe &0
SAREE THA L Linw b D oW TR UR B Mg s
P T BREBREEE THED D oo

IR e B

AT S OFYE LIIIE M~ ~ b A V7 2~V avEi
AT RIS R B, 37° C 4IRS 1A,
FH LICHES O BECEmTERELR Y, B
WHBRDIR F VAR BORBRIGE 2 LI O
ek & Lo

DNase 35z

DNase test medium (BBL) &\, 37°C18k:
RS 1 N O HCl 2B RmECEV-CTHIET 5o
AR RET 5 AEE LCERORBCERG &
HETIbOxBEE L,

Phosphatase 3AEY

T ) AT EVAVT 3 A7 =4 ML (P PRE
Mo, SEBT) H{HEA L, ISERMBEERET ve=T H AT
W3 & & X o CEENFER B T o RE LR
TR LT b DDA E LTce

Lipase &

TitkRd Tween-80 % UGIEIC FV 7o B
SEHT & L 37°C 24 B B WEORMIC RO
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ERDRIER NG 2 7R e b DR Btk & Lice

HBER 1 o
Doy A 1g b 1oAY FISHRIE
Tween-80 10m]

Caseinase R
TEICART casein SEREEHIA I\ CASKEREEHE T
Do
"D 6g DEANEAL v CaO% BIRIKER 150
ml TR L, 25ml To5E L CEERET 50
® HEHEEK 75ml HEEWET 50
® HEREENC®, Q%R U CTERET Do
FAriR < Bl L OV A% O RBICEBRH 2
B Lch DRBEE Lice
Gelatinase &

No. 110 B#bh BT Stone Sn% Gelatinase X
JIJL‘:\ 2: Lf:o
Mannit 23 e85
Mannit - FAEIY Mannit salt agar O B
WA BCPRIEREL LI 1% mannit 7 A
a VEHD T NFN T B EDOWED hbons 4
a vER AL, 7 BN EE L0
HE Lo
o YRR

L BERMA— b A V7 2~ 5 VERIT 3 EI3E%
FKEMIA 1 Bz TP A Voo 37°C18~24 Iy
PR BHERSTER B2 RS b b D'
e Lo
B AR
@ VI & [ CHEHIC 3 EEE=E sk A 1 2% CF
W& Lico 37°C18 R H kS —WE L T4
T 5B hot and cold lysis w Ptk & LUicaidh
F L I AR EEL D HESBENA~ND BT R
Bip L & SBEMBOER DRSS AR IEr 2L
b DOFBEEE Lizo

EBERE AR

No. 110 5:H37°C 48RSEE 14 22°C 0.5 P58
17 HHIKE Lo R 23S (G), At (W), #EE
LEEORHEE (GW) &, EELTHELMCEHED
Binpvevi (L) CHE L,

FEADH L mannit SRRRY I X T NCEER
WELZ R Lico ML EMAHKECE) LCEDB
DI OITHEHRE Y spot L, BE L-BESORECH
BRI G L2 THES B HIEIC X ot KEIE
BT AHOBE LT 5 Ea 1 HIc 1 FiRE
BEELAA & Edie ¥ BREBII T T~
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Av7a—va vERISKHEREE LTHC
E R & B

FEUILZDOERICH Ui 1,490 kD 10EHH T 5
kY —ERC LI b DTH Do FHID5bA
PR SRR A bR B HERR B BT =I5 D 720 B
LIEHED 629 PRz O TEMMIR OB B fRE 2o b
DHFE2 ELTHF o

BEHOWHEFERE»BHEIND 7L EFEH
bk & 3ERBEOMRE R L, Z OHEAAN TR ERIT
I BERIIBDBRIE e

[ = JE MR i) B PG, DNase, phosphatase,
mannit S fEILTH LT 98~100 i< S 2 Kk & —
T 5o 861EkrIEM:D & DI ISR 118 3%),
DNase 5# (0.9%), phosphatase 3#k (0.3%),
mannit 7% 5 ¥(0.6%)THDico —HT =2 JEHEHKT
126208k R T ISIC 3 7k (0.5%), DNase 224(3.5
%), phosphatase 117# (18.6%), mannit 4 fi#184
¥k (29.3%) OBERIEE RS,

M= BEkkko lipase G = IRE &8\ T1TH
BAH D (94.6%), FIcHHC INER G & FE T AHRERY
A BDDH Z EMNTE Do lipase RN D 693 kit
FTARCIBEREEECH DT L LIS 2 ak:
B S BHER IS % H B3 b O H% 629 #rh9skk (15.5
%) Holco

caseinase LI = IR T 861 #RAp5708k (66. 2
%), [ = etk T 629 #hrh 169 £k (26.9%), R
gelatinase BT = Itk 588 £k (68.3 %), &
PRI 143 8k (22.8%) OGRS BiLice

o VEIET = BB D88. TR e bhice T
AT B-lysin DREELETH L OB THR 861
P16tk (1.92%) T, = JBERicizda { b i
Dle ¥l 2 BT D a-lysin OARFFEET S D
D3k (12.42%) TH >t

BFEEARE = BRI Aa86. 2% b Hd D
A 2 el Clr e 5. 4 BB E e\ BT
B O HBRE 2 Bk T 45.9 % TH AN =218
RT3, 6% TH D070

% 2=

BE 7B 2 JEARE L mannit HF87 12T Sta.
auveus & Sta. epidermidis [ L T 5720207
B SHELEHER 05 b Th o0 2008 RbLHE
ETRDHEINT V5D F Sta. aureus (L KED
phosphatase #EA55 Z LN T 527 288
ArhBEER LD TRMERI SRS TEO
Mo ] BERRIFEDNCE DA KDL DAY mannit,



phosphatase LICEEH:CHDOT, Bl OO FHiE
LSEERET208R mannit 1 58k (0.7%), phosphatase
i 2#R(0.3%) HofCimlBE e L Linsibl =]

FaiERE— 4 mannit 1229.3%, 18.6
%DOBGERNREBND Z EDBLIEELCID 2 oD
K2 Sta. auveus DRTEORKMEL T 5 Z LinhT L
LS T X o de

CAUC UCIREE RS & DNase 15X = 35 Rk
4rf#, phosphatase F#EIC] = & X<
—F LRI 2 MR 30 S IB RIS TEL 5
[z )& IS DA DRSOV TR Tihiubit
AERE L1516 1 5, A ba B LI, 902kko
[z BRI RS Th ol b dini3gk (0.7
%)TH D, 3,367 FrOIEFUGIEERED 5 Bl = [k

phosphatase {2

Tik, mannit

SEORBTE L —FL, WERKEN 2 IR EH
BRI H AHEEIMB L Bo ¥z DNase (2I0
BRI RN T 2 J &P HRARED b Do F:'JIKﬂ
PRI S0 A DNase G & 137 3. 55 1Bk iR
tbhf:.o:i@%’f%ﬁﬂb@#&ﬁt%wsﬁ\nm%f@ozo

Pl E DD S L CIIEEIEG & DNase E¥ED 20

OERIL T E DO RO «UK@FF"C?E mannit %,
phosphatage FEHITIE~NTX 0 = 1& OFE I FHEIR
FrH 0, HEME 7EORED HRE LTNZ Th
Lo TiribwEEbRSe

fofd D DIV ROV TR B SRR D % < ik
Ma iBi e —B Linw L OEMND 53,290, FHEih
PNLETO=7 b Y R THEORELE THY
FFCBE, LR LA LT = B T Ak

THotz b DL Tl (0.83%) ThotoFix AN TG OBMERENE L CEVWZ &2 ER L
#1 AERBELSRDEE I TEOEMMER
5 HiE Egg yolk factor DNase
2 kR OB

Bk + =~ EiEE + = - B

— £ e B 38 141 140 1 0 99.3%| 141 0 0 100%
’LZ;& oy i 1,645 173 171 2 0 988 173 0 0 100
e £ o 1, 990 89 86 2 1 96.6 89 0 0 100
% F bict 2, 301 458 447 110 97.6 452 1 5 98.7
B, R, FiE 5, 936 629 3 7 619  0.48 22 49 558 3.5

Mannitol Phosphatase Lipase Caseinase

+ = = B + £ - BEx| + £ - B#ER| + = - BEX

141 0o © 100%] 140 0 1 99.3%| 131 8 2 92.9%| 61 31 49 45. 3%
172 0 1 99. 4 173 0 0 100 169 0 4 97.6 101 47 25  58.4
88 0 1 98.9 89 0 0O 100 84 0 5 944 €2 18 9 69.7
455 0 3  99.3 456 0 2 99.6 440 2 16 961 346 69 43 75.5
184 0 445  29.3 117 72 440  18.6 98 21 510 15.5 169 59 401  26.9

Gelatinase Hemolysis Pigmentation®

+ 0+ = BEE| a ef 8~ ofMEER SBHE| G WG W L GBS WhkR
101 6 34 71.6%| 100 26 2 13 89.4% 19.9% | 74 28 39 0 52.5% 19.9%
116 9 48 67.1 |135 29 3 1 94.8 21.4 145 6 8 14 833 3.5
32 9 48 3.0 | 67 16 2 4 93.3 20.2 78 4 5 2 8.6 4.5
339 45 74 74,0 |392 53 4 9 97.2 12. 4 400 13 3% 9  87.3 2.8
143 34 452 22.8 | 93 O 0O 536 14.8 0 34 289 301 5 5.4 45.9

‘G o, WiAt, GW: B LRaomiEe, L: vevi
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2

ESEFMO T T EI1349% (o B

M=) &
Coagulase Egg yolk factor DNase Mannitol Phosphatase
+ - + + - + + - + - + + -
5_;5 + o 0 0 0 0 0 0 0 0 0 0
L%D — 3 7 619 | 22 48 558 | 184 445 | 117 72 440
) :f’:, 704 0 1 0 2 2 1 1 2 0
:éﬂ + 5 0 0 1 6 o 7 5 1 1
w 53 -l 1 0 21 48 550 | 182 437 | 111 69 439
. 714 0 | 699 5 50 \ 21 1 15 2 5
Zg + 1 0 1 0 0 o 26 23 | 21 12 16
A ‘ - 5 0 4 0 1 \ 137 421 | 81 58 419
.-E§ + | 715 o | 699 5 11 | 709 1 5 6 23 92
§ é -1 s 0 5 0 0 5 0 0 48 19 348
:%: + | 718 0 | 702 5 11 | 713 0 5 | 713 3
‘; + 0 0 0 0 0 0 0 0 0 0
é - 2 0 2 0 0 1 1 0 2 0
RS 0 | 693 0 o | 688 1 4 | 688 5 | 691 0 2
= é + 2 0 2 0 o 5 o 0 2 0 2 0 0
i B P 0 9 5 11 10 0 1 25 0| 25 0 0
g | + | 509 0 | 49 5 8 | 503 1 5 | 505 4 | 508 0 1
q% + | 134 0 {132 0 2 | 134 0 0 |133 1 | 134 0 0
E8 S| 7 0 | 76 0 1 77 0 o | 77 0 | 76 0 1
g |+ |87 0 | 477 0 10 | 482 0 5 | 485 2 | 485 0 2
% —| 63 o | 61 2 0 | 62 1 o | 62 1| 63 0 0
S|+ o 0 | 166 3 1 | 170 0 0 | 168 2 | 170 0 0
IR 0 | 589 5 0 |s89 0 5 - 5 | 592 0 2
A _@ af| 98 o | 95 0 3 | 97 1 0 | 98 o | 98 0 0
% Bl 14 0 12 0 2 | 14 0 0 | 14 0| 14 0 0
&
— | 14 0 8 0 6 | 14 0 0 | 14 0 | 14 0 0
* | G| 628 0 | 610 5 8 | 617 1 5 | 620 3 | 621 0 2
g; W | 23 o | 23 0 0 | 23 0 o | 21 2 | 238 0 o
g L | 25 0 | 23 0 2 | 25 0 0| 25 0 | 25 0 0
ol GW| 49 0 | 48 0 1 49 0 o | 49 0 | 49 0 0
Total | 720 0 | 704 5 11 | 714 1 5 | 715 5 | 718 0 2
*G B, Wigf, L:vevi, GW: HAR
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7208k, 2 REE629%) oEiEROEERE

73 629 %
Lipase Caseinase Gelatinase Hemolysis Pigmentation® Total
©+ — 7+ - % + —“lTame ~|cwoLow
0 0 0 0 0 0 0 0 0 0O 0 0 0 0 0 0 0 0
98 21 510 169 59 401 143 34 452 93 0 0 536 34 289 5 301 629
0 0 3 0 0 3 0 0 3 3 0 0 0 1 2 0 ¢} 3
1 1 5 4 0 3 2 2 3 7 0 0 0 0 7 0 0 7
97 20 502 165 59 395 141 32 446 83 0 0 536 33 280 5 301 619
] 1 21 11 0 11 4 2 16 1 0] o 21 1 1 0 20 22
1 0 48 21 6 22 7 5 37 120 o 37 0 1 0 48 49
98 21 441 137 53 368 132 27 399 80 0 0 478 33 287 5 233 558
23 1 160 45 10 129 10 13 161 26 0 0 1858 11 31 2 140 184
75 20 350 124 49 272 133 21 291 67 0 0 378 23 258 3 161 445
5 6 106 50 1 66 20 21 76 14 0 0 103 4 19 0 94 117
7 3 26 20 15 37 31 2 39 12 0 0 60 2 15 2 83 72
86 12 342 99 43 298 92 i1 337 57 0 0 383 28 255 3 154 440
\\\ 4 13 18 26 4 68 6 0 o 92 ¢} 9 0 89 98
™ 2 4 15 14 0 7 7 0 0 14 0 4 0 17 21
\\ 163 42 305 103 30 377 80 O 0 430 34 276 5 165 510
489 2 18 27 7 135 21 1 0 148 2 41 0 126 169
129 0 5 14 3 42 13 0 0 46 0 22 0 37 59
75 0 2 102 24 275 59 0 0 342 32 226 5 138 401
475 0 12 380 77 30 28 0 0 115 4 89 0 &0 143
61 0 2 43 13 7 6 0 o 28 0 14 0 20 34
157 2 11 86 44 40 59 0 0 393 30 186 5 231 452
578 2 14 415 120 59 384 55 155 \ 5 37 2 49 93
95 0 3 85 4 9 88 7 3 0 0 0 0 0
12 0 2 5 2 7 6 1 7 0 0 0 0 o]
8 0 6 4 8 2 9 ¢} 5 29 252 3 252 536
599 2 22 439 121 63 418 61 144 512 87 10 14 \
23 0 0 | 21 0 2 | 15 1 7119 4 0 0 \\\\
23 0 2 13 6 6 18 0 7 21 1 3 0 AN
48 0 1 36 7 6 36 1 12 42 6 1 0 \
693 2 25 508 134 77 487 63 170 594 98 14 14 1 \“\>
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Thdo b LI DX S BN TR, Titphsks
HLEAEEL bR HMR»BELELh DD THIE,
M= RS & P RS & OSBRI A i % d sk BRI
LHTULE D LOTIHCETA D, ISR 2 ]
Rt 7 B Db D BRI E L CHV TS b
BHRETTL bo BRIz R0 51 = 1 & IIFEEIG
DOERIISBIIEINICKRELETH %o
PRSI —fE D lipase G TH B & o #HELD
Ch BB D EL, [ Bk Cla s LA
BERILH D Z & BDDLT EMTE Do L LIIRD
[ 2 BT lipase BP0 251kI% 9 BRSOV R I ©
B0, M= EWED15. 5% X852 lipase UG
THO EBIIEE G & Tween-80 & RHIC Liz
lipase Bt &0 D B IETHH 9 &b b,
Caseinase, gelatinase (I = J& 1% Ui B4R
LT RGEGREY R e M BT
caseinase, gelatinase 23&METH DT MOWHRE
ek o, W 2 [BEERTIc & 4 casein-
ase, gelatinase 23S TH DT b L OBERTEIVEL
EEAB BRI Do

WIBIC OWTIEE, Py AVvCa e BH
MDB AT = ISR O KIS 1L a-lysin & B
3B B-lysin DL RELTD BT H DILERDT
Ated, B-lysin FEAROIH0ZII AR a-lysin b
BETD afMDOLDTH %o

AMBEEN LSRN B0 2 IBHEOFERL T DR
A ENEOOREERTHD, ThEToRE Dl
BT o TRICEEAT = BRIk ORI A TR
AfhEs L OVE A B EES fuic b OIRSHRG B
LTOFBNHSTH D, OFERHEL L KHER
LDOME e L LIS 4 BRSO B LA DL &
#Hoe v vETIERC A {, B8 %GTAkE IO
W L mEOPEOTD Ho LITH D THIESHEHET
BEGGEEERIC = BEROBEE IR L
Ex HIENTE D nkhBhmkicEak» 20
DR BRI O EEEENIE Lic b D03
DHEETHICDTH Do

i B

AR OREE, RROEERERED LS
L7 7 Hi1, 490464 i\ T coagulase, phosphatase,
IR# R, DNase, mannit Z7f#, lipase, caseinase,
gelatinase, ¥RIl, R4 R TICHERTRROMHR
wE7o

1) ArhiE iR OEE & BRI < AMBItR
SRR SRR X AR RO T, ARBESERRE
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IFIEEBEOMIRZ R Lo
2) IPEE G & DNase {EHIIE@ApEROFR T

LR BT = & B AHBBI R B b, 99. 675 ~100i

2602 J&—BT Do
3) Phosphatase &4, mannit 2RI = BBk

TILT ORBERMNE N FR99. 8%, 99.5% Th-o1=48

[ = &Rk DA 4, phosphatase BE¥ED § D% 18.6

%, mannit 2 fEEHEA29. 3% HDTce
4) T= Btk lipase EMIIIERE & L < —

FHL, T2 O FFRLE A, [ = Bikic 1155

26 DR D A B ivice
5) Caseinase, gelatinase (X[ 2 J%& 1L Ul O 44

Pk & T BIE A R oD T,

6) [ = JBBMEkko% < (94.9%) i a-lysin % LR
L, B-lysin ORFFEET DS OFMDd T (1.9
%o Filo af WI D aBDTTNREID10

7)) BFREARI = B TR Ak T
%<, BERTRBAR IOHA L BEOTHEAEN T
AETH D1,

3L Bk
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£ O BRI & ER ORI DT

B A BEC L2 IRRE TSR 5 X S e,
FRRSRRICRTET 2 EAIS b 02N 2 EE
CHh, ZOENERPICEET 2ERFOHE R
ICBART A AREE LBEECH L EELDND
DTHEFOHFF H AR

® B A E

ARROBE R

FEECHRE SR T o408 GE1) % 100
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THE EFFECT OF DIETARY PROTEIN AND MAGNESIUM
LEVEL ON CALCIUM AND PHOSPHORUS METABOLISM
(ABSTRACT)

Hiromaro SEKI*  Shiroh GOTOH*

The first suggestion of protein-magnesium relationship was made by Colby et al. (1951).
Similarly, Menaker (1954), Heinicke et al. (1956), and Bunce et el. (1963) demonstrated on

the above problem, thereafter.
The following study was designed to contribute further information on the influence of

dietary

protein and magnesium level on the calcium and phosphorus metabolism.

Male albino rats of the Wistar strain, averaging 40 g of body weight were used. After
feeding each experimental ration for a week, the rats were housed individually in metabolic

Fig. 1 Average weekly weight gain.

Fig.2 Average dzaily absorption, urinary

excretion and balance of calcium,
magnesium and phosphorus,
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cages and were fed their respective rations for five weeks.

Either in low or high protein intake, there was no difference in weight gain between the
diet with 50mg% and that of 200mg% of magnesium. In medium protein intake, however, the
gain with low magnesium intake was superior to that of the high magnesium diet (Figure 1)

The results of the balance studies are shown in figure 2 in which the data are presented
in term of percentage absorption, urinary excretion and balance.

In the group receiving the equal protein intake, low or high magnesium diet provided no
evidence of a difference in apparent absorption of calcium. At the magnesium intake of same
amount, decreasing the amount of protein in diet was accompanied by a decreased the percent
of calcium absorption and balance but by an increased the percent of magnesium absorption and
urinary excretion.

In the phosphorus metabolism, increasing the amount of magnesium in diet with the equal
protein intake was accompanied by a decreased the percent of phosphorus absorption and in the
equal magnesium intake, urinary phosphorus levels were elevated by increasing intakes of protein.

The table 1 indicates the retention of calcium, megnesium and phosphorus per 100 g weight
gain. The retention of calcium was about equal but the group which indicated the lowest weight
gain resulted in an. increased retention of calcium on the per unit gain basis. Phosphorus
retention on the per tnit gain basis was not affected. High magnesium intake provided no effect
to the magnesium retention on the per unit gain basis regardless of increasing the amount of
protein in diet.

(This report announced lat the 19th and 20th Society of Nutrition in Japan.)

Table 1. Retained mg/100g weight gain, during total test period.

Protein, % 8.8 8.8 17.5 17.5 35.0 35.0
. Magnesium, mg% 50 200 50 200 50 200
Calcium 913 £16D| 772 +£20 863 +21 837 £31 889 426 926 +28
Phosbhorus : 663 . +11 725 £25 692 411 743  £31 699 +£19 741 £330
. Magnesium 18 +10 191 +34 54 4+ 2 160 +10 24 + 3 158 +15

1) Mean #+ SE of mean
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THE CHANGE OF CALCIUM AND PHOSPHORUS CONTENTS
IN THE VEGETABLES WITH DEFFERENT COOKING

Koko NISHIDA* and Shiroh GOTOH*

This investigation was undertaken to determine the loss of calcium and phosphorus
contents in the vegetables with different cookings. ... .
TheWegetables were gathered in Tokyo area and these 1nc1ud@da the root crop, leafy
crop and stem vegetables. e

The cooking consists of following four methods.

1) - boiled with desalted-water

2)  boiled with 1% salt solution

3) boiled with 3/ sugar ~solutio1;

4) sauted with ohve oil

Results : In the saute cooking, all used vegetables in this test had a higher contents

of calcium and phosphorus in comparison with the other cooklng methods.

It is to say that the saute cooking reduced the loss of calcium q"1d phosphorus in

the vegetables.
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e, fCa| 102 (74| 75| 73.4| 71| 69.6| 67| 657| 73| 76|y
L i< { P 60 (289 | 49| s17z| 55| oLz 33| es3| 58| o967 | HOE
n wfCal| 182 (170) | 106 | s8.2| 182 | 725 111 | 6L.0| 172| 94.5| =
A ‘{ P 56 (63| 50| 862 50| 862 58| 100.0| 63| 1086 | LT INE
Cal| 112 64| 52.1| 69| 6l.e| 72| 64.3| 87| 7.7y =
fHi gg{ P 52 56| e0.2| s1| os1| 40| 76.9| 53| 100 |LFINE
Cal| 48 (21)| 26| 542 - - - - 26| 42|
vz "{ P | 39(25| 31| 795 - | s | E
. ofCal 44.(45)| 35| 79.5| 34| 77.3 - 39| 886
oy /{P 37 (22)| 26| 70.2| 33| 89.3| - “| 3| oae | NN E
Cal| 94 (30! 62| 66.0| 54| 57,4 56| 59.6 |
L ”{p 35 C45) | 23| 65.7| 25| 71.4 Z1 38| 1000 | N E
. Cal| 54 (40)| 53| 98.2| 58| 107.4]| 52| 96.3| 63| 116.6 | =
= ?>{ P 70 C41)| st 729| 66| 943 59| 843| 69| 986 BowE
75 - "
%[ Ca 37 ( 50) 27 72.9 30 81.1 33 89.2 |
=1A% 50 {P 59 ( 51) 45 76.3 - 36 61.0 46 77.9 BB
2, Ca 86 ( 65) 30 34.9 56 65.1 56 65. 1 86| 100.0 | w g5 e
FLIES) L P 42 ( 63) 40 95.2 29 69.0 32 76.2 57 | 135.7
‘ #(Ca| 50 (50)| 82| 640| 25| 50.0| 25| 50.0 - w o
(BEV#g&) L P 42 ( 51) 33| 78.6| 36| 857| 28| 66.7 - — |
%@{(:a 76 (65) | 54| 71| 46| 60.5| 48| 63.2| 72| 947 | g4 o
FWHS) L P 32 ( 63) 24 75.0 15 46.8 20 62.5 32| 100.0 | P®
. ..fCal 212(130) | 160 | 75.5{ 77| 36.3| 205| 96.7| 212| 100.0 | = .
o s iﬁ{ P 54 (56) | 34| 63.0| 54| 100.0| 53| 98.1| 50| 926 BoME
Cal 138 (190) | 8| 623 76| 55.1 109 | 79.0
P ﬁ{ P 65 ( 30y | 47| 72.3| 53| 8.5 63| 9609 |3 NI E
- s Ca| 66.3+3.6 63.643.4 72.744.8 85.244.6
%ﬁﬁmﬁ@igﬁﬁ%‘{P 75.842.4 83.5+4.2 77.243.9 | 100.6%3.5

() P EREREERS ROF(E,



K cogs LITAETE)

BEEROREBL, ©HTHRALT, 98.2%, &
B EADFHS (EMiEE) T34.9%, 15Hh0%
HERSE (LY 66.3+£3.6% &7t bo

AlEEMZ CEHTREA GLTFBET5)0

BEROREL, b T107.4%, BEL/s3E
T36.3%, 12BEDFIEEIL 63.6+£3.4% Linbo

LNz CiicleBE CATCET%)0

WHEROBEL, ISHET6.7%, RBIEAD
B CERS GRTREE) ©50.0%, 10Wik P ErL72. 7
+4.8% Litho

MTwDHegEs CATDET )0

BHEROREIL, wHT116.6%, ®EXv AT
54.2%, 13ifkDFI{EIL 85.214.6% L%,

BRERC 55 &, WThOFEAERC L 2T B
KOFNOL, HhTHbDo

FEAEHT, DR LEERNS
A, BOIETH 5o

2) IEFHEHOPrOWT (GE1)

ADEEROEE L, RAOCFWIS (BfiiE) <
95.2%, BIET/IhST63.0%, 15 tfko Pi{E 1%
75.842.4% Litho

B OBAER ORI, DrsSEED 100.0%, HEX
BHOF IS GAME) ©46.8%, 12i{kDFH{E
11.83.5+4.2% L7t ho

COBEROFEEIL, PRIED 100.0%, HELE
HOEWERS (B T61.0%, 10k ik

<, wieC,

77.2+3.9% Linko

DOEFROKREL, RAOE WS GEfiE) T
185.7%, mIKZEROHE#S (BEiE) C77.9%,
13Kk D (E12100. 6+ 3. 5% TH D120

WA DL, hd CaBasM UL,
2% IR OFEIRICRE LT A BRIV,

FEAENC TS &, DEAR SBLADE L,
WWTB, C, ADIHATHE B,

3 BFEED CaleonwT (GE2)

ADBEROEEIT, Xo%3EnI3. 3%, REILK
B64. 5% C, WIEBULD I\ 6 Bk DT EEY 4
B, 718.7+4.2% LT b,

BOBEROEEIL, I0¥FED 100.0%, HEEE,
A ZAT45.5%, 6EDOFEHEILT70.4£6.0% &
%o

COBIRORENL, X O%¥EDI7.8%, RIELE
FRBO 76.2%, 5#fkoFHfEL 83.0£8.6% &
75%0

DOBEROERBIL, KIBEICA LAD 100.0%,
RISIL 20 5 T42. 4%, 6 BRI (#1184, 1+ 20.
BLinho

ML b &, WThoFEFECEWTh, 8
LSOk, E0FFETHbHo

TR TINS5 &, DR LBEI DL,
WNTC, A, BOIETH %o

4) WEEoOPIZoOWT (E2)

ADEHFROEE L, KROT41%, REXTA

Zh

R 2 MIEEIMELIESD Ca & P 0%k

H A B C D
ECRT BRI ECHT| EEET
mg mg LR mg |DRGFER mg | HEFR mg | DEER
% 5 % %
Ca| 44 (35| 34| s45| 30| 62| - | a4l 1000/ .
* *ﬁ{ P | 27C18)| 20| 741| 20| 741 ~| zs| w0z % B
S Ca| 42 30| 71.4| 28| es6| 32| 76.2| 35| 833 .
(IR ’YE{P 31 20| 645| 25| 0.6, 18| 58.1| 24| 77.4| B A B
. Ca| 22C200| 17| 723 10| 455 18| 8.8| 20| 80.9| .- —
hoAZ "‘/{ P | (80| 40| s0.0| 19| 27.5| 38| 551| 50| oaz|LFIIE
B Ca| 30(35| 26| 87| 19| 63.3| 24| 80.0| 80| 1000 -
AL /“{P 41 035)| 21| si.2| 24| s85| 23| s6.1| 41| 1000 | A E
o Ca| 66 (4| 54| 78.8| 52| 88| 52| 78.8| 28| 424 .
S 5{ P | 41(715] 28| 683| 33| s04a| 28| 683| 41| 1000 | R HE
wfCa| 90 (24)| 84| 93.3| 90| 1000, 88| o97.8| 8| 97.8 .
ECEE {P 50 C 405 | 40| 67.8| 39| 66.1| 41| 69.5| 55| oz2| NEIFE
N L Cal| 787+4.2 70.446.0 83.048.6 | 84 1+20.2
Bt VI + 22 { P 64.3%3. 2 64.547.2 6.4+3.1 | 94.8% 8.8

O) P HARMERERD R OHE,



ATEL. 2%, 6 HfEDFH(EIL 64.343.2% Lindo
B OBFEROERL, BFKRDS0.6%, HEITh
AT AT21.5%, 6MEDOFII(HEIL 64.547.2% &%
bo

COHEROBEIL, XOFHF069.5%, RiEiTh
AT ASTE5.1%, SHAEDOFEE#EIL61.44£3.1% Th
%o

D OBFEROEEIL,
KIRT 77. 4%,
%o

WG R B E, NAZ A, LA UAD, FHTHE
£ (A, B, C)icxb, MoWRSE, FEREL L
POIBENKET EMNHI Dbt be

FEGER T, DOBEEAFELIEL, A, B,
ClBs\WTiL, ZEE L Y PoRENKTH DI,
5) XD CawwonT (FE3)
ADBEEEROREEL, UenFEo 100.0%, Bk
ol D ZT40.0%, 6 BRDFIEEIL 75.7+£8.4% ©
Hbo

BoOBEROKEL, 5D 100.0%, BREX U
PELLTOZD 50.0%, 6 REDTFHHEIL 68 .84
7.9% THhbo

COBBEROBRBIL, 7 A7 HAD 100.0%, #
EiL 7o 0 = ©50.0%, 4 BhoFE{EIL77.7+10.6
%THbo - '
DOBEROEE L, BIED 100.0%, HEiLicrT
DT 50.0%, 6WmEDFEHHEIL 78.64£7.8% ThH

KR 103.7%, BETBF
6 WEDFI(EIL 94.8+3.8% TH

Do

BERCH D E, WThOREEHECK VTS, Ca
DEENKEFLDIE, iFDZT, A, B, C, D&
$50. 0% F X TR U ToORELH Y, EEFPTIx
T, FERE, BEEAR U CLEAORELETH B

PEFEOkE TR, D, C, ANIITRAERT,
BiiEBRENAE Y, DOBEERIY, 3, R
I DIERTH Do

6) EN¥FEOPIoOWT (FE3)

ADERERORE L, BIFEDSS. 477, RIEL Uen
Wb T67. 3%, 6 MR DIGEILTS. 3+£3.2% Tl b,

BOBHFROKREL, 5ED 100.0%, BELT A
25 HATT6.3%, 6D FIHEL 85.5+3.6% ©
Hbo

COBEFROE®IL, 5E088.9%, HiELil D
ZT60.0%, 4 BAEDOTFHHEIL 74.446.9% TH %o

DOBFEROFEEIL, BFELT A5 5 AD 100.0
%, &N D &T 77.8%, 61E{EOTIEfEIL 94.0+
3.6% THhbo

FE BT AL, D, B, A, COJACE
BT\,

7 TDMOBERED Calt o T (4)

ADBFROBEEIIFKLAE 5 T92.3%, RIEIXZE
EBHRLD65.0% THbo

BOBHEROEEL, » YV 7 5 v— g T
79.2%, BELHV 75 v — (Uh&IrEE) T66.7%C
Bho WV 777 —~BELT, oOFHEKOWTE,

%3 EXREEWELLEAD Ca & P 0B

i A 7 B C D
FCRT| ECHY| | ECHY|  ECHT
mg mg |AEHFE mg [HSEHEE mg |5 7%@’33 mg |5 EFR
% % % %
: wfCal 18C10)| 14| 77.8| 14| 7.8 18| 100.0
L :F{ P 45 C43) | 32| 711 | 41| o9L1 - | 45| w00|™ L3
wfCal 12C1d| 9] 750 9| 750 12| 100.0 )
2 - {P 69 ( 43) 61 88.4 | 59 85.5 - - 69 | 100.0 I E
c el efCal 8C 5| 8| 100.0 4| 50,0 61 750 6| 75.0 | pp e v o
LRAL %{P 5542y | 37| 67.3| 44| 80o0| 36| e5.5| 53| o964 | ALUEEE
: JCal| 14 (13){ 10 71,4 14 | 100.0 12 85.7 10 71.4
5 &{P 27 (25| 19| 70.3| 27| 1w0.0| 24| eso| 21| 7s|X N E
7 )= v[Cal| 2029 18| 90.0| 12| 60.0] 20| 100.1| 14| 75.0| 4 1 s
7 AT 71“1{ P | 50 (80| 44| 7a6| 45| 763| 49| 8n1| 59| 1000 | M HEE
. _fCal 10 ( 4 4 40.0 5 50.0 5 50. 0 5 50. 0 e
A ‘{ P 30 (1) | 24| 80| 24| 80| 18| 00| 27| oo0|EHEE
S, e Ca| 75.748.4 68.8+7.9 | 77.74+10.6 78.647.8
RAFRTIG(E + B R {P 75.3%43. 2 85.5+3.6 | 744+ 6.9 | 94.0+3.6

C) P AR MR S 2 O ffiEo

(156)



%4 ZOMOBHEELTHE LGS0 Ca & P oF{L

e A B c D
ERA mg [FH mg R mg [EAEE
mg mg -5 mg % mg = mg FER
% % % %

C 84 (57) | 58| 69.0 -] 63| 750
%bkﬁ&hﬁ 44 (53| 29| e6.0| - - ~| 4| 1000|T i3
Ca| 75(C46)| 72| 92.3| 55| 73.3| 48| e40| 46| 61.3
A AE 5{ P 62 (56)| 54| 87.1| 62| 1000| 52| 829| eo| 98| ™ LS
c 24 C20) | 19| 79.20 19 79.2 - -~ 24 1000

77- { Pl e 60y | 49| 79.0| 60| 96.8 - | 57| ool JII E
C 26 C21) | 20| 76.9| 18| 66.7| 20| 76.9| 26| 100.0| \ . .
AVZ I {Pa 52 (605 | 39| 75.0| 49| oaz| 50| 96.2| 49| oaz|MEHE
C 20(56)| 13 650, 15| 750| 14| e8o0| 18| 90.0
%ﬂ”*%*{a 29 (56| 20| 90| 22| 79| 22| 59| 27| os1|™ 3
() Wi BAAMEER S RO E,
EHRERRSIUE, F~DBED Ca, P OEE AR LOMEERBBRCRE S bonn, #
R, FHRI X HBELImEBELDTL %o FERI LT, ERETFETOFRCA L T iz
CiliEatE N RGO D, &E, RIEHEIE < Vo LIe o TAHRERD Ca, P R LIBSEDHEE
DOBFROREEL, V75 v— GUIE, M O ENHICORE Lo LB s,
FepE) @ 100.0%, BABIXFHZ AL 5D 61.3% TH & &

%o

8) T OMOEEEOPIZONT (FE4)

ADHEAROEEIL, FLAL D T8.1%, HiEIT
AT A D66.0% T Do

BOBEFROREIL, LA L H T 100.0%, HiK
BEMNEHPDT5.9%Th bo

ClIAEHDI-DE L,

D OWFEROFEE L, AT AT 100.0%, HIK
IR Y75y~ GEIE) OB TH B,

RACOWTYL, £, 2, BILEI WA
WHR Enient, b o THEEELET ows,
ENENOEELM S OB H LB b

9) ABED Ca & PIE2oWwT (FE1~%4)

FEATOLTIT O W U, EREOIREALIL,
Ca>P O T H b, B, EHHO0%1LT
Ca<lP THotco TORBIIFAEBTINTHES C
LixH BRI,

Fio, £FHED Ca & Pimo, AARRBEIERS
2O Ll Lick 25, 30ffkAdr, Ca THLZIBES,
P CIITHGRABSEZOBEL V&, Wb LB LKL
Biroi- b Dix, Ca oW TL, Phs3E, ey
—, EOFFE, KRENHD, PTRETIEBLS
LA E Db DTce b R 0B,
X, FoMEE, B, IR REEEME, BURHRIRE
F XOEIUERE, % < o BT kELEEIR

i
HDOTHAHH, AEBRC I THEGCIREHIE

D EBETiorBFREY, £0 Caieon,
WTHH D X HIHTHIA L DEFENKTH DI &
TR CH ORI X 5K, ERHETE, BoEy
MMz ik, ADKET, COPELINZIcKDIETK
THhH, WFETIX, BoErmz K, CopiEs
ik, ADKZTOIE, 2E3ETE, BoELN
2K, ADKIET, CoOWEERINZIzKDIRTHES
PRTHOWo 3FELLBLRERTH O,

D OIS OWTIE, B, DICBWTH = X
D Ca DA Ldco LavL, BOBETII DX
5l Tt D T B DWW TR A B R & i
2 TERI\N,

2) ProOWTh, Ca bRAUL, MPHIh ik
TH IR EBBEENKE Vo FHTHT X DR,
EIECIL, AOKIEG, CoPfErnzick, Bo
BIEAINZ ToAKDNE, BIEE T, CoppErinz
K, ADKET, BOREAIMZIKOME, 3BT
13, CompEringioK, AOKKET, BoRErM
2 7o KDIECIBL& K TH D70 Tz Ca &ITINT 3
FLd, BORANRETH DI
PO NAZE, M, v A, BE GEWED
SR ORIt AZ L1t b, =B
I b P oRnE 0T, (:#LUDEEEﬂEL“DL\’COiiﬁ§T
FEFTLOTHHY, LOHLATHEHLCAY — 7l
DOPICOXRMAEITIT oL A, m%#ﬂmg®%
HEH® L7 DT, ML HBELEIMNIEBELLN

LS

(157)



Do BRI VT, BEXWDIEE, 7~ X ik
EoEhlicboir, LYAEL, MK, vix,
e ) ~TpERiH D, BIREL P oK, Ficliiio
BRI E DBRILSEE L LN HBETHH 50

3) Cak PEOWAREIETSE, #HEHCK
WL, ADKIETD, BoREEIZICK, COPpE
MR, DOMWMPHD 4L S, BIFTRWT
1%, DOWBHO L0, ERFCR WL, BAE
MK, DOWLHDOLDOH, P b Ca D%k
BRTHDOIo 2E D, EREIL T hoFEART
2T Ca DEEMNP X RTHY, BIEHE, XE
B s o Lk b Ca DBENRPOTR LY KT
HDHEEOBREE

B, B OIS #R IR o, BB

B, T ONCERA, TLR, BEAER RO RCEL
BHOBEAEL, e CERCHBH IR W EE
DEEEEIRC L X 0 BEEL ¥3,
' Bk

1) HllEdE - Fraedss (1963)

2) BAFEHS : BAEOEE (1965)

3) W, EE : BEPHER, (16), 147 (1964)
4) BERF v MEEE, 224 (1960) FATLE
5) G. Gomori : J. Lab. Clin. Med., 27, 955 (1942)
6) BIEEM T EFRHASH =7 HARREERS
%

7) H. Hopkins and J. Eisen : J. Agri. Food Chem.,
7, 633 (1959) : SRR qfEk 17, 246 W& (1959)

(158)



T TG A PR PL D A e MR B 3 5 B 5
T e B R B L (7 e & I A 5 SR oL

- = S
i N e S
mooH S

STUDIES ON PSYCHROPHILIC BACTERIA IN THE U. H. T.
STERILIZED MILK (I)

The Keeping Quality of U. 5{ liI Sterilized-Bottled Milk and

the Psychrophilic Bacterial Contamination

Misao HARUTA, Fujio UMEKI and Sakae SHINOMIYA

A study was made of the keeping quality of U. H. T. sterilized milk obtained

from retail outlets in the west area of Tokyo from November to December 1964.

A total of 20 samples analysed for bacterial estimate using three different sets
of incubation condition, namely, 35°C 48 hr, 25°C 72 hr, and 7°C 7 days.

Coliform organisms were tested by plating method using desoxycholate agar at

35°C for 20 hours.

Initial standard plate and psychrophilic counts were generally low except for a

few samples. Coliform organisms were detected in one sample only.

Standard plate and psychrophilic counts on the samples after storage at 7°C for 3

days were rather high ; over 60% had a standard plate and psychrophilic counts in

excess of 20,000 per ml.

59 cultures of psychrophilic bacteria were isolated from the sample stored at 7°C

for 3 days and they were identified by biochemical and morphological characteristics.

Of 59 cultures, 58% were identified as species of genera Pseudomonas, 15% coli-
form organisms, 5.3% Alcaligenes, 6.8% Micrococci, 10% B5W, 3.4% Bacillus,

and 1.7% were unidentified.
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DEOTETHEFEL, LirbToinhOFailEss
{EREPRFRCBINOC RS LRI b0k
HEShDo ZORMBEITECK T T CILBRIRKEE
DX 3 BEDHREOBNHEORALSORERBOR
HEREEN SR T D ONCERIRD X 512D
ol b TR Y, EllikerD 4 & O OMBEILSHEO
FLTEMT I 55 b EEAMERBER L BT %o
F L ThREb bR OBSRBEIALOREFE
(shelf-life) &\ o B ETG RO RPL A T/HE Lic
E, B LU CHBORIREER, FSTEOREKE
BE DI EMTEI Toks, T OFAEITEM39ELL
Arb12BIc A EB LT, 4B bIE
W BEERL s FETH 5o TSR E TR
oW THE T %o
, Bl DU AE

PR PEHIR I AR B AR LIERE 22 B 20 DB R
EREOAER (P #ERL, 3L Lo
SRS R OMEL T v — b H Y v b IRy
Bl KBERRELT A4+
va v~ EREAE VT,
FNFERTED HEL Lo THE
W LTco Wiod BT D
JEE A, P H. AL OREEHER
FEDEFHO 7°C, 7 HEOF
Wsesky: &, 25°C, 7280
THRRE RO L TAT o
Too 25°C, T2WRpfHNEEL A
L7-iB¥ME, Van der Zant 8
LU Moore3, Nelson X
O° Baker® % 5°C, 10°C,
21°C, 25°CCrhFhiggl
b OREE A U ks R,
25°C, 72K\ TR

s el y
~ N W N > 83 o ©

i &
NOT NO2

@ 7CYIE- &

STV ERC S &, BIBOEAAES A £ s L
5% £ 5 RURHCIE C D&M TS IFAMBIC BT 5

- EHRPBOR DL VHIFERCL LS BDTH Do T

8 2D BT ABIT A MM 0 &1 LRI i %
DT, w322 E L, KAFETER—BoDS

CEEBRATAILC Ut BHUE S v~ vy v M 5E

REWEERE Lico BWEIER 2 B, b bl

CAEBE#E, 7°C, 3 B#O 2 Bich oo TR L.

KIBHEFRIMATE LS & (RG24 & LT E Ly
FOBEEFBE LI,
MERNETABEREC LD, WAERE 7°C,
3 HRFHO 26, FSRkEE LR 2 HEE Lo
7c% 7°C, 3 HEGRME LRI OWT 7°CHE%
LR B A S L, SISO BPRMIEED 2 7 &
ISR RIEED. 6, Bergey OFEED ¥BROE,
K E IR E RS

ERERRRIER DTS EE

BRI OB E RS YOS IEREE L R
IO LIERT LR D TH Do AFEBOBLTOEHE
AT R S ARCAE S, 205515528 1 ml Hich
300LAFC, D75 BCHE L, XhbTRFTH
Do EMNC 000 LIFDHD 2 &, 10,0080 4 D
2 KT, HIOERESHBHOBEEETRL, Enic 1
RIET MERE W S BRI ER R Lico OB
B BES A D BREERICL DD, HHILBRED
LT L Bh0EHRS . FEHEEICSWTh
EERBETH Do o

ETAHN T°C 13 BARFLBORE TIL, 1E
WSRO\ TS 1ml B b 300 LT OE
B b OEEHI LD KU TR L ORE

B 7°C, 3 BRESHIREROBADEERO Lk

[] 35C x48hr-

25°CX 72hr-E

Y,

SIS
ORI

SR

SRR

RN

IR

L
~ N W A O 3 X ©

SR

sersae

= IR xl 73] 5 7521
NO3  Noid  NOJ5  NOJE  NOYT NOJB NI NO.2D



=1 AFERKBLC 7°C 3 HEEEROEROMER

M E DB, #6 ER5 A 1ml Hicbh 300 LT
Eh, M EELE D I WER AR MR Lot
K hotce  OFEEIL25°C, T2EH S0 7°C,
7 BEoEESIFEHERIC DLW ThAREDBRTI,
ek AFEFZORSP, BETRERK, 7°C, TH
D IEIRFEHES & HIc300L Tz e LT, 25°C
T2RGRABE B R DA 1, 700 5 5% 5, 100 & 5 HE
B LI DONRH D, I DL S IiERERY 2 fom
COWTL, WEDE ZALOBMBEEYHBAT S LIk
WEETHD, SHROBFTCE>bORH 5, i
&k 3 A HVERBFE RO T, MIETIREE
21, 00072 DT LT, 25°C, T2Wfiss 1O 7°C, 7
B R OREE TSR BEE 300 LLF O E AR Lichb
MBDICe TOFNTDOWT Sz R OB RTER
KEEEETH 50 7ok, 3 AMBRFHORBRT, Lok
BT B ORE DI HIN 4 BB LD BRI &
nBH ORI TR b A b HEREEEE O T TH

ENfebDEBEbd. AFRREMILHBEOCTFLEY
Z%5 Neal & Calbert® O T. T.C.8ET, AL
FEEWILYEE ORIEHRA LRIl Ehb b, &
OHEPITTRETH B L BB L L, KFOBE
) 1ml BIoh 30T EWIBETH D ipb,

N Woom | OB ¥ PO W K 25°C x 72 RITAR B 7°C x 7 BRI
0.
B )| AFEH% | & F % | AFEL | B F B | AFEZ | & 7 #
1 A <300 81, 000 <300 360, 000 <800 620, 000
2 B <300 2, 000, 000 <300 250, 000 <300 1, 300, 000
3. C 310 670, 000 <300 760, 000 <300 1, 800, 000
4 D 23, 000 89, 000 26, 000 45, 000 <300 4, 200
5 C 850 210, 000 <300 120, 000 <300 120, 000
6 A T.N.T.C. | T.N.T.C. | T.N.T.C. | T.N.T.C. | T.N.T.C. | T.N.T. C.
7 D 28.000 | T.N.T.C. 23,000 | T.N.T.C. | T.N.T.C. | T.N.T.C.
8 B <300 <300 <300 <300 <300 <300
9 B <300 <300 <300 <300 <300 160, 000
10 D <300 <300 <300 <300 <300 <300
11 B <300 <300 <300 <300 <300 <300
12 D <300 <300 <300 <300 <300 <300
13 A <300 21, 000 <300 <300 <300 <300
14 C <300 77, 000 <300 37,000 <300 92, 000
15 D <300 1, 300, 000 5, 000 9, 800, 000 <300 12, 000, 000
16 A <300 3, 000, 000 <300 4, 300, 000 <BOO 8, 300, 000
17 D <300 1, 800 1, 700 6, 200 <300 ) 5, 500
18 C <300 3, 000 <300 1, 400 <300 2, 400
19 B <300 <300 <300 36, 000 <300 38, 000
20 C <300 3, 100, 000 <300 | T.N.T.C. <8OO T.N.T.C.

3 HEOERFEFBEBOIE LOWHOREE R
LIcHEY, 4% 0oBERARIALE & 0RO RFE
BEZDHECHL ORBEERE2 508 LTEERR
BE L OLDTH Do SO L 5IEEE, W EILEH
FEEOEH I T WHTE, Wb DS HEO
HHEROBERE Y B L RBRT 550 THD,
T e 2 ML DBERTH DT, ROV
AN IO CRB DML FT o L e, AT
ERCHET LT AR bbb TABERBETH
LB b DEEL BN, ks, TR RN
5%, 3B°C L LcHREFETIEOHERG &b
foh EBbh AR, EREFED T COFMOED
FEETFER TR, R ERFEE IR R
RETHL0LEbh b, ik, BEABLIEC, &
B AT 7°C, 3 BMBEFRCEICREES, g
Sy Z LT B bbb, BRI kS EY
RELGDOIL, BREOEMAN, FHMELIN D
DD, BEOHAME, +7ti% obligate psychrophilic
bacteria® 23 HDHTWBD TR, B LAEHRE
BEAFRECICAEUEDL DT, ERETLRE
A HE7: facultative psychrophilic bacteria®, $7gi>
BIAENEETHE D EETRTELDTH b, 2D
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BRI AL LR ROBREN D b IR B 2k
MTEDe Lich o CHERREREA LB LT
P HHFEMEY BT 28581, EOFGEY
EzHX0E, b LAREEMREH20°~25°C 5

wHb, »210°C UTFTHHIRET BHEE L

AR ECE X D TREBINTH S 5 LB b
FLBA TIREADBRAFIEEY 10°C LT LED TS
7 U EOEEEE: @b L, WERLEEE
SICHBEEE LCHEA IR T BIRE TR, ZoRE
G EBCE SHREVWER SO TR Y, YHHEA
ORFEEERRIET D+ Tl EBbhis, Lics
DTHETE e 5B © HZUTE 5 generation
time DOIEEZIINDHEERT, 5°CUTREET D
MEFLWEEZ Do '
KIGHEELE 21 RT X 5 K AFEBL OB TIL20
AT 1 ESBEER Lize LivL, 7°C, 241
BEFBRILI 3 BPAEECIEL, Larb4fild 1
ml 70 300 Pl EDBEICE Uiz 24 LIS
Wiig Ulcd Ok e Dico PLEDHTHEX 7°C M4m0
AL D b & Ch KBRS BB 5 2 &
HRTHEDTH Do &DI &k Schultze & Olsonl®,

52 ATFEROEALIY3ABEROAEL

REPDHEE

] {= o =
No. L e 7°C 3HMHREE

(40D 24150 | 48IKFRE | 72ER
1| A - - - -
2| B - - - -
3| ¢ - +24 +30<| 430
4/ D - - - -
51 C — - - -
6| A - - - -
71 D +16 +300<) 300 300
8| B - - - -
9| B - - - -
10/ D - - - -
11 B - - - -
12| D - - - -
13 A - - - =
141 C - - - -
15| D - - - -
16 A - -~ - -
17| D - +2 +37 +300<
18] C - - - -
190 B - - - —
20, C - - - -

(162)

HE, FFEID SOFRE—FT 5o ¥ KRR
Mo — (I £525° C 553 T Lo KIFBIRE A2 25°
CTT A% v av— 1 R L TR 4% 2 TY
BL, B.G.L.B. GO 55, 35°C Tk
EEORBL N ADELELRLCEOD B L h D&
Bz = OREHIL IMVIC BB TIE Klebsiella 1©
WA E = vERIRL, T DEYERMIRDS 2T Gri-
mes ¥ L O Hennerty!2. 1D\~ 5 Aerobacter ligue-

faciens ECFEDD D EBbivic, HEHEL L OK

B oW U B RERIER S T %o
TREE R L OIS DWW TIR S IRT ERB D Th %o
BECOWTIAFE®BO DL 7°C, 3 BEAE
BOThEDOMICED LT, £ic0. 01~
0. 2% TR DIIN% Hicic T Enholco 2O &iT
THPA MNP D KR ST R &1 L Rt X

#£3 AFEROEHE 7°C 3BEREH#D

FERDBLE
p i 7°C, 3H
No. AFEERE Ji8 S
(CEEH) CO MR R

1 A 0.15% 0.15% | BIk7c L
2 B 0.15% 0.15% ”

3 C 0.14% 0.15% ”

4 D 0.14% 0.15% ”

5 C 0.15% 0.16% ”

6 A 0.14% 0.15% ”

7 D 0.15% 0.17% ”

8 B 0.15% 0.15% ”
9 B 0.15% 0.15% ”
10 D 0.16% 0.16% ”
11 B 0.14% 0.14% ”
12 D 0.14% 0.14% ”
13 A 0.15% 0.15% ”
14 C 0.13% 0.15% | = »
15 D 0.13% 0.15% ”
16 A 0.15% 0.15% ”
17 D 0.15% 0.16% ”
18 C 0.14% 0.16% ”
19 B 0.16% 0.16% ”
20 C 0.14% 0.15% ”

DTHDOLN T B ERRT T LR B AR
WT i 3 HRRE ORI CIRERIL R D 2 s
bOTRTIBEOEITALNI DD, & DRE
DRAEGMT, Flo ¥ OBE ORI ET 3 Ba I,
PRICFRA A DI D 20E, SHROPEDBREC 148



9 HUEN S B3, Haminer 3 1O Hix!d, Punch,
Olson, Thomas »5D 1Tk IuT k&5 oS Hige
VT 1ml B b 1 EREOBRCRERICE LN S
itk HFEIN TS,

ERETHROMR 1 flicoX 7°C, 7 HEERL
TR B OB AL, B, 77 Agufthin
U AR R 2Rl L 25, FATRT
I D IR 2 o ToREEEIT T NC25°C TRy,
INHOEAPKEMNT 6 BRCSE Lice a BilY Pseu-
domonas B b 0 T34/59,58%, bEEE Alcaligenes
B T3/59, 5.3%, c#it Coliform group T 9/59,
15%, dBEIBSWEHEEIN D § DT6/59;, 10.2%,
e Bt Bacillus ©2/59, 3.4%, f %% Micrococei
T4/59, 6.8%C, ZOFHLT HEIREETY + x4
AR ENCHRET ABRETH O, o BT FEREE
D77 AEEREN A E Db TR L L&
BFBEED8% M Pseudomonas EOH T HH BT
WHZ i, Ui HLBEO A AL O HE o
KEhsr %  Pseudomonas JBOEMNEHD T LW )
EllikenD, /NIIB16), JikBID 0@l L —FH LT\
o B DEIL Olson BT TIRIRNTNBH L H
I, T BEBOME TR S\ THER LD
DTHHH EWEI NS,

0@ DTHIRU. He TREOAEAL ORI L FEH
EE R Ic oW CHiE R R, RO L SRR %
oo

1 AFUIC R 5 EEEHRER, e mEL
— B AE S, T5%H300LLF/ml Thoten, 7°C
3 B AR OB FENTER & b L B E
R Lo

2. SRR O BT & IS R oM
BHFEHVEDORVEINE L BB, T &, FH
LR OFERER 2/ D EECLOTH S & L &R
FLEVIE, HREOTEANEOHEME (Obligate
psychrophile) “C7x <, &M (Facultative psy-
chrophile) TH%Z &uRETHLDOTHY, h
PPTEDKE, 25°C, T2MRIERER L 7°C, 7THE
RSB E OMIC XIS EAE 0D XA s
EEZ BB, BEOEENSHRT, 7°C, 7~10
ARIE V5 BRI ORI SESHE LR TR,
LA 25°C, 3 HMEEHRELLHRETHD, ch
I Lo THFBHIEC OV COFRIETS 2 bh b L0
EEX Do ok, BEEBZOBFC SV UIEDIF
BHERE AT oTh, Bl S Wk B,
FEECET BRI L bRt s LD T o

g4 5 OB E 0o = RO OR
B\ 7| T ah | w5 | TEHE | ) v akE | R - S B O
- ‘ ISES A BOHY =
o | 1|08 |G 2 o I
N I R P L R I P I L
@ B a¥ | B |Fv=2 S I F
Aok v~ BE b5l
| W | B |kt BIRFBFRE|OC K B MW K| oA | #
. + s, WE, 7)) +
aBt || — |—/—| + |x |+ = |wmvik SR A+ |+ - |+
- P EREis L —
EEGEEE +
bR B - /- X X \ = =7 aAr V| + - |+ =+
cHE | ERE| — | +/+| - X |+ R o2 W OE O+ |+ - |+ - | +
aB | EE| - | —-/—] + X |+ =7 Ad 04 - |+ 4+ |+ | - |+
eBE | HE | + |+/+| x| x x i ox | - = | x| = | x
T3 IR + | —/—] X X X Ei ./ 1k x - - X - X
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X 5 it Bk — B R KR A R R R
BT DEND Do I Moseley!® DR
% (Keeping Quality Test, Storage Quality Test)
TH Do

3. —EOERAAFEE D O (KR CHHE LB
DWTKEN RS EERAHER, KBEHLILTD
BREOWE A LD, L0 5 bS8 A HlE o
REWEEL 2D T\ % Pseudomonas BEDE TH
1o

4 DlEO XS wIFmMEN 7 7 ABEME A 2 4E
ETHEENISEZ T, Th b2 EE LA R
TSR Tl ZRITERFIC L 56 DTk
{, MEHOUHTHECHHLRLLDEBbL,
5. BAEFAORFEEIBMC LY 10°C YT L
FEESR TN B0, FHMEC X 5515 5581,
ZOBEOHREFRE QI TSREEME LT LTk
b, b Thb OBEIAEBE, BSR4
FE LS RWELE b LD T, O
OO RFEX LR+ 5 BRI &b 5°C
PIFEfRiF3_EThHsH 50

s, FAPFEMEORE, SR, RERME,
BRI I A IS R OV el s KoV CA B O
PRI TERB B2 Licho

AFRSC O WO Tk 5 22 8] BAR AR A 54
R kW THHE Lo
3 [
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5) YUk : BB &2 OBERE O S 7 LEbTe,
BARRBILFEHRRSH, B (1961)

6) Wi :eXx v 27 47, 8 (2), 52 (1962)
7) Bergey’s Manual of Determinative Bacteriology
7th Ed., Williams & Wilkins, Baltimore (1957)
8) C. E. Neal and H. E. Calbert : J. Dairy Sci,,
38, 627 (1955)

9) J. L. Ingraham and J. L. Stokes :
logical Reviews, 23, 99 (1959)

10) W. D. Schultze and T. C. Olson : J. Dairy Sci.,
43, 351 (1960)

1) BE, PR KL AG#RE, AR, 52
2, 35~38 (1965)

12) M. Grimes and A. J. Hennerty : Sci. Proc. Roy.
Dublin Soc., 20, 89 (1931)

13) il : AF 4T — s, (48), 422~ 423
(1963)

14) B. W. Hammer and R. H. Hix :
Expt. Sta., Research Bull,, 29, (1961)

15) J. D. Punch, J. C. Olson, JR.,, and E. L.
Thomas : J. Dairy Sci., 48, 1179 (1965)

16) /NIl £E59ME A ABEFAHMES (1965)

17) ¥R, JKH, £ : £215H AAFESSH (1965)

18) P. R. Elliker, E. L. Sing, L. J. Christensen,
and W. E. Sandine : J. Milk and Food Technol.,
27, 69 (1964)

J. Milk &

Bacterio-

Jowa Agr.

(164)



RS DR - SRR O ML & 7 ¢ ¥ v R

HHDFEREIZDOT

M

B OR B
mo o

T
V=S

THE QUALITY OF FERMENTED-MILK AND ACID-MILK-DRINKS
AND THEIR DHA CONTENTS.

Chisato KATO, Fujixo UMEKI, Misao HARUTA
and Sakae SHINOMIYA

A total of 53 fermented-milk and acid-milk-drinks samples were obtained from

acid-milk-drinks makers in Tokyo during from April 3 to April 9, 1965, and examined

for lactic bacterial counts and DHA contents.

The results were summarized as follows.

i

The fermented-milk and acid-milk-drinks produced in districts showed low lactic

bacterial counts and high contents of DHA.

The fermented-milk and acid-milk-drinks produced in Tokyo showed high lactic

bacterial counts and low contents of DHA.

It seemed to be that the growth of lactic bacteria will be influenced by pH, organic

acids, sugar contents, and DHA contents.

x L &® 12

FAFI404E 4 A 3 B2 b7 BT 20, BAE O
O, o ATEEHEL A — P — 5 D INFE L7535 0B
TN, FOMEL T ¥ wEEE R ORI O
THREXTL 2D T, TORBICDONTHRET Ho

RERIEE L DUICRERAE

1. FHREH - ATERS X OB & 0t
LTI Lico 4AB0EmEE <l ko 10 £5,
100{%, 1,000 f2& 759K 1ml To%, 4 % T.T.C. %
0.3ml ¥nL7c 10ml OA4=FLEH (10% BICHiiEA)
CHEEL, 37°CI T2HMIERL T, OBk
PO ABEOFRABR L oo

2. KRBHEE: FAAF v 2 v~ IEREE A
BAEEL X270

3. EAE¥ X0 pH : MREEVIMME 10g BB LT,

* HET AR TIERT FLAMEEE
R R L R AT

HABMERBEC LD, pHIXY I ABM pH A — % —%
FWT, PR HIE L 7o

4. BEEER : BITHEEENC X 0 ME Lo

5 FeFelg (DHA) OFE  KEKEG

BERMNPBINPEEC X 0, ROBEEHTER Lo
T, Btk 100g (AL T OBEERCH D CLF
DOHME) &b, Zhic#ifE2ml, vV=a2v2~3
T, Rl 40g &%, KT 200ml &L, ZhiEon
TREREA AT > CEWE 200ml 2 H L, =DF
Wit c=—T AL, =—F 2 Bo—i%
LoOTHEEL, ToOMAY IN-NaOH LB CHEL, |
pH 4.0 © 7 = VERIEEWR CHIR LB, 308me s

W)’L%E’i’iﬂﬂﬁbho
B OUICEE

F LT CREBEICBA SR I ORI b
e MU (FLRESED o, %2
TLHRP A — 2 — NI OBERWE, FPK (AR AR
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= 1 MTEEE OBAIRGE S U BB O R

No. |# 3| pH | BB | WeRG | AmElc b | {3 BET | DHA g/ke
1 [ B 3.35 .20 | 30 11,3005 — —
2 [ 2.75 0.26 3.0 1 g R gl — 0.02
3 o 2. 55 2.92 30.0 1077 & TR L e\ — 0. 34
4 yﬂg 3.25 0. 39 4.0 L A& TR L — 0.03
5 [ 3.40 0.25 3.0 705 —_ 0.04
6 o 3.55 1.45 22.0 1077 5 CHIH L7z — —
7 [ 2.80 0.46 | 4.0 LGS TR Ly — 0.04
8 Eo 3.20 2.38 27.0 1077 & TR L7g — 0. 42
9 i 2.75 0. 40 4.0 1 ECHE L — 0.03
10 ] 3.00 0. 31 3.0 1 75 5 TR Lisy — 0. 04
11 Bk 3.10 0.34 | 3.0 44075 - 0. 04
12 o 2.75 2. 41 30.0 10T 2 TRl L7s s — 0. 50
13 o 3.60 0.83 20.0 3{%8, 0005 — 0.45
14 28e 3.55 0.92 22.0 107 THRIE Licwy — 0. 41
15 ] 2.95 0.38 3.0 6, 00077 — 0.10
16 i 3.10 0.35 ° 4.2 477 — 0. 04
17 3o 3.00 2.56 22.0 1077 f&-CHH L7s\» — 0.43
18 o 3.31 0.25 15.0 14 — 0.43
19 o 3.31 0.21 15.0 1075 {5 CTHH Lo — 0. 44
20 3o 3.20 0.21 18.0 2975 — 0. 54
21 [ 3.40 0.25 2.6 | 1275 — 0.04
22 iy 3, 40 0.21 2.6 1 e Uis\y — 0.03
21 B 308 0.2 55 | 'PEEREEel .07
25 7 3.05 0. 24 4.0 1205 — 0. 04
26 1o 2.75 2.07 38. 4 2307 — 0.10
27 1o 2.75 2.19 32.0 1005 — 0.22
28 | i 3. 15 0. 33 4.0 1275 — 0. 04
29 i 3.15 2.32 21.0 2{i&6, 0007 — 0. 44

Ly, e
oo - o (IR

%2 %BWEE(&O@?LIE/&& FORIRE M D BHE

Noo |4 #| oH | B E 05 | WeRO) | AR by | {SPET] DHA ¢/kg

1 v 2.75 0. 46 11.4 4, 20077 — —
2 o 3.50 0. 70 10.0 149, 00075 — 0. 04
3 13 3.25 2. 04 30.0 4{&2, 00075 — 0.12
4 [ 3.85 0.58 5.0 65077 — —
5 o 3.20 1.97 29.0 2, 70077 — 0. 10
6 i3 4,05 0. 48 5.0 1, 20075 — 0.08
7 [ 2.90 0. 30 10.0 4, 00075 — —
8 [ 4.00 0. 54 5.5 7, 60075 — 0.01
9 3 3.30 0.39 11.6 56077 — 0.04
10 [ 3.30 0. 42 8.0 2275 - 0.04
11 o 3.30 1. 89 40.0 201 — 0.23
12 fis 3.35 0. 46 7.0 1907 — 0.02
13 7] 3. 30 0.35 6.0 1 GBI L 7w — 0.03
14 ] 3.35 0. 46 2.0  4f#9, 0005 | — 0. 04
15 [ 2. 80 0. 41 55 (WA A AN — —
16 173 3. 90 0.45 " 5.0 2, 9007 — —
17 e 2.80 0. 40 3.0 1751)‘%1%& L7g\ - 0.01
18 iy 3.35 0. 58 8.0 L FRE R Ui — 0.03
19, 1% 3.°30. 0. 54 7.0 1 TR Ly — 0.03
20 [ 3.75 0. 57 6.0 56075 — ) —
21 iy 3.80 0.26 8.0 30075 - 0.03
22 ) 3:20 2. 10 36.0 856, 00077 — 0. 04
23 | ko 3.55 0. 58 8.0 2, 1007 — 0. 04
24 | Io 3. 50 0. 60 10.0 8, 30075 — 0.04

Bohr- FE’&
iﬁ' {aioﬁ%éaéui
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LR OB A &) L h—BLTEELCD
DDOFEAR LD TH Do

WD HEEEZBAL, ZhEFRUIEER, T
HHABEYRHC oL, 165125, T5%2\ ik
CED LT Iml Hich 100 OAMEH A T I b
HHATRL, ILEEDSHDT A, 58.3%2 175
FRCHBEORE 22 & Db Dl Tz, 1108
B b 138, 105, T7abb77% 0B 0 1nl H
kDLMWE;Dm%ﬂK@V%ﬁ%ﬁL,éBK%
DD T, 10BN 0FEFRCABEORE %
EDIInDiie DX HE ﬁﬁ¢®%@%#@b(ﬁ
WEENDL AT, ERbEHRL CEES e HEE
BB THHOIURREBLNE. 2D X5 s
BRAFRLCERE, FENTE 5120 HROEED
HONEL L5 CABEOEFCHE L Bbh bizd
BERLOTHY, SHLIECRHHEZEL GER,L
¥bhTB e, Thrwlsrd LUELIEENCHI:
DTMFF LCHERT S L Eiedh s LBbhb,
FEFEWEO pHD § £EIICA T 3. 0 Rtk Tos K
Wt ZAUEBROFEEE L £ 0 BE RIS Lo
e EDDDD X 30T, ChRfeoERT, Jib
BEEEED 7 & L HBRRRERYEL, BEOEHAIR

Zh0LEZDLND.

F e § eEEERS BT O T, BT RST 5H
FEFEAENS kg H 7o v 0.04g LFEM I THBITL
bbb d, BERCEWTClkg H 72 b 0.41g &)
IO i HEROLOREL LD L DOA13&F 9 fl, 69%4
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RECENT DEVELOPMENTS IN TESTING MATERIALS

FOR PYROGEN TEST
Akio SHIMOHIRA*

The fact that ordinary injections can produce a febrile response when administered
intravenously has been known for the ﬁaét several years. These fever-producing
substance, nowadays, are called pyrogens which is confirmed the metabolic product of
microorganisms.

Even though injections should be sterilized at last process of work, it may become
easily contaminated with pyrogens. Then this pyrogen poses an important medical
problem and pharmaceutical companies having small enterprise make spontaneously an
We found that kinds of testing

materials submitted to this laboratory have been changed for the past several years.

application to this laboratory to examine pyrogen.

When we bigan pyrogen test about fifteen years ago, most of testing meterials
were injections stupulated by pharmacopoeia such as Ringer’s Solution and Dextrose
Injection. But recent years it is changed such an injection itself into materials for

injection such as crystal amino acid. These change must be a pleasant affair if we

consider the prevention of pyrogen contamination.

We report recent varieties of

testing materials submitted by pharmacutical manufacturer.
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STUDIES ON SE,PARA.TI‘ON AND QUANTITATIVE DETERMINATION
OF MIXED PHARMACEUTICAL PREPARATIONS. I.

Colorimetric Quantitative Determination of Mephenesin and

Ultraviolet Spectrometric Procedure for Quantitative

Determination of Salicylamide.

Rokuro HASHIZUME and Masayoshi KAZAMA

The determination of mephenesin in mixed pharmaceutical preparations was estab-

lished by means of colorimetric method ; the glycerine side chain of mephenesin is

oxidized with potassium periodate to formaldehyde and when the liberated formaldehyde

is added to approximately neutral solution of acetylacetone and ammonium salt, a

yellow colour (4 max 400mp) develops.

Optimum conditions for colour development were investigated thoroughly, and the

different effects in various buffer solutions on the colour development have also been

studied.

Effect of coexisting substances were investigated and the interferences caused by

them could be eliminated by its separation.

Salicylamide in mixed pharmaceutical preparations was also quantitatively detemined
™
by UV absorption method (2 max 302mg).

Satisfactory results were obtained with the model sample and commercial prepara-

tions.

Quantitative thin-layer chromatographic analysis of mephenesin and salicylamide

was achieved by carring out on a miero scale with a high accuracy, simplicity and

rapidity,
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Table 1

Effect of KIO, amounts and rezction
time on absorbance at a room tem-
perature (standing for 60min)

Mephenesin

Volume of KIO, (ml)

“e 2.0 4.0

50 0.125 0.125

100 0. 244 0. 244

200 0. 485 0. 485

— Absorbance

Fig.

Absorbance at 400 mp

Fig. 1
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FeotefEEIL Table 4 WRTER DV CH b,

% o

1) N. F. XII, 233 (1965)

2) Titus, E., Ulick; S. and Richardson, A. P.; J.
Pharmacol. exp. Therapett, 93, 129 (1948)

3) ibid,, 93, 132 (1948)

4) Nash, T.; Biochet. J., 55, 416 (1953)

Table 2
Salicylamide 200mg
Mephenesin 200
Ascorbic acid 3
Starch 27
Talc 3.
P. V. P 4.5
Table 3
Sample mg Found mg Error %
Mephenesin 200 200. 8 + 0.1
Salicylamide 200 202.0 + 1.0
Ascorbic acid 30 - -
Table 4
Sample mg Found mg Error %
Mephenesin 200 2083. 2 + 1.6
Salicylamide 200 196. 8 — 1.4
Ascorbic acid 30 - -

Solvent—EtOEt
Ry : Salicylamide  0.67
Mephenesin 0.42

5) Ad3; dEHIzE, 21, 58 (1961)

6) Herbert E. Ungnade ; Organic Electronic
Spectral Date Vol.II, 98, Interscience Publishers
(1960)

7) &IN5 5 22 Bl A ABREE R GRIHE B, p 174

(1966)

8) HAR(HAM  RIRbSHEE, 23, 450 i3k
(1957)
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FRAETRLEEBECHOTAKI r= b ST o | 48145 7280
74~ (PC) ®#fi7n2io 1 P

WIC AR T~ T 7 4 vC WHL L % Spot 70 ouv 1| 10 i T
#EKDSA $ 2 vP—2 BRI, B w| s
1i Chomalogram @i main spot.

¥ ERESLAAETIERT  (LhERRGE
AR TR A &

iR Vabuelx100)
i Content (%)
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< S ERD KOfE, NAR ozt 0.32~
0.45 LB REVWI ENEDLNI,
’ % 2

EROBREND 2 & 0 RBIVEELA n BuOH ~OVFR
EoBWwb oz E RE ESAKE L, KRR O
EOBWL0IE REENPILED, YHhALKY
HOFHEEBIE n-BuOH/H,0 O SERHILIV S U5
L/NEL DT REBES PELIRBZENELBR
%o Tibb Fig 1 5% T Rf EDOAZ\ No. 4~
No. 6 DOEHL, Rf {[HD/NE W No.1, No. 7 0
& LI BB RO RN W 2 EAFRD B,
ANFRVEOKLNEVEB L BB,

HE Fig. 21077 X DIC Ak vEER L A X
F/)vzr—~SSEPCIHTBEEAD 0.85 D
Rf &AL, Zhi ILICRERBTAEL THDE
T7e>CH%H L ABERE O & & 1T RE {Ea8 0.1
~0.02 & ¥= D Spot WML, Rf {HD/NE7: Spot
Nhbid L5 lnbe

& = AT Ritchie bOHED I X 5 & D&C Yellow
No. 10 (Quinoline-Yellow WS) DX EHRGE » 7
AP B LT T T TS 2 DY Fithh
hBZ &R, i Quinaldine #D 6 ik 5\ Mk
8HL, BWIU6 & SMENTNRTNRAL KR VETIEL
Bh b B S E b AL T 2-(2-Quino-
IyD 1, 3-indandione DZAFED A1k VIRER AL,
AR L UCHRsE, %4, S-Benzylisothiouro-
nium ¥EOWYE, FEGSEMEE, 5505 RER En
LB OEKEFEE LT 5, (Table 1D

ZhiZ X% & Quinaldine %0 6 20> Monosulfon
DO EEN’64%TE oL bEL, 8o bON22%
¢, Monosulfonic Acid {3 44kD86% % 5, Disul-
fonic Acid 725 L 6, 8fDb DAY 9 % THLOAM
BEoLordbeThbTrcdl Lrgth T\ i
W B Do

Z @ Ritchie b DIER%E 8 & ORBHER & B
CNZCTIBIRE LTH S E, Fig.1 ORK No.3
~No. 6 ©H B 5 RE {E 0. 32~0. 45 D HIF I B
+% 2 2® Spot FAE DS HHIEA) (XMonosul-
fonic Acid THOT, ThbEEDE Rf EOKZE
Wi opy Table 1 @ 8Sulfonic Acid (1) Tt X
h REEDNE, FECREREERELYRLTS
LDy 6-Sulfonic Acid[1) TH 5 ZEnfEES R
Bo L7ch>C RE {E 0.23 LU FIC Spot % 7% - 3kt
No. 1~3 DOEMME LR 70 DU (DL D3
FH 1 Disulfonic Acid 7o\ Likoh X H Avk vk
DEAIELDEEZ BID, L Lok zilE—T2
Spot HRTEE 7OV TE LSS, b L Trisul-
fonic Acid D X 5 x5 Ank VIETHI:
BRTND ETHIEEH RS A LA LR TR ThH D
Q¥ THi—7r Spot FHEERT 50, =@ Spot iTh
D IR Y IEROB 5 Z ERFHEN Do
L7 L No. 7 O3k BT CAE -3 5 L HHH T
$= D SpotiThhhnZ EnEobh (Fig2), &
AEHX VW E AR VECTERLEZEM Y b D
Table 1 @ [[{1~(V] 7 &® Disulfonic Acid & #
TEEN Do

Fig.2 Chromatogram of Reaction Produets with fuming

Sulfuric Acid
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0 ¢l 02 03 ¢+ 05 46 47 08 09 9
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* O
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: 106
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’ _|le@0
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, g0 00
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QM@M%EWWS (DY) @
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9
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Table 1 Relative Proportion of Colored Components in a Typical Sample

of D&C Yellow No. 10

0
5 4 il \
soNa— N . H/?\l/\s .
7 C 2
\8/\&/2 é/\\7 6 64%
i
(0]
. ) 2-(2-quinolyl-6-sulfonic acid)-1,3-indandione
Monosulfonic Acid
1
‘/\‘/ —C H/C\l/\' cn
YN N\ 2%
SOaNa I
(0]
2-(2-quinolyl-8-sulfonic acid)-1,3-indandione
O
I
soNa— CH/C\(\‘ )
YW No/ 1%
SOgNa il
0]
2-(2-quinolyl-6, 8-disulfonic acid)-1,3-indandione
0]
il
SOaNa—/\(\\I /C\/\~—SOaNa "
Disulfonic Acid K/ N/—“Cli\c /l\/l (v 9%
Il
6]
2-(2-quinolyl-6-sulfonic acid)-1,3-indandione-5-sulfonic acid
(6]
1l
VA VAN C
(S J——cd Y >‘SOSN3 (V) .
N Ne/ N\ %
SO;Na Il
O
2-(2-quinolyl-6-sulfonic acid)-1,3-indandione-5-sulfonic acid
1
soNa—" Y /NN s0.Na
NN ) —CH | |7 3 Y,
N NN
SOsNa Il
O
2-(2-quinolyl-6, 8-disulfonic acid)-1,3-indandione-5-sulfonic acid
Trisulfonic Acid
9 SO.Na
s0Na—(" H/C NN
YN No/ N\ 4
SOaNa “
O

2-(2-quinolyl-6, 8-disulfonic acid)-1,3-indandione-4-sulfonic acid
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TR L CHE—D 4 # ¢ Quinoline Yellow SS
T FRERIRAR L 2B E & T DERY D7 v< + 7T
AEIEFER X EPILTHR D, REMEO. 1 LT D Spot
1t Trisulfonic Acid &% % B, 47 < &3 Quino-
line Yellow 8S # HFMHE L LT, ThaRERRT
A3 U CH—oDDisulfonic Acid % 8% & L1I&» T
HEtic o L &Ex b b,

PAED &3 b ek HEE OB R H T IR R
1% L, BHEITII AL R VEDERE T 5 BB
BB, HEFELTNBPED NaSO, lrET 5 e
MIEENHD, €7 7T v 72 ATe KW X AHERT DN
R TH 5o

1. ™o Quinoline Yellow WS DD\ T
BEL, F05b0 1 BOLOUREMR I v <+ 7T 7
A —~DRER—-PENLDED, TO REBEEERRDLO
AN R VEOE & ORIRICDOW T Ritchie & DI
EHBERL, ARXBEGEFENRETLEIAHD
CANK VIBRTEET D Z EAMEE S uico

L Lftodifiie s, ¥, P Y ALk vEBBEOKE
HIBEWI SRV HEAE LRV O ERD B,

d [
1) Ritchie, C. D, Wenninger,v J. A., and Jone, T.

H. : Journal of the A.O.A.C., 44, 133 (1961)
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AR MBI O DT LA RIBESE (58 1 #7)

A& TR 7 kR B
I I Y S =S o
B IS < S I i
2 S S S
CERMBINA 2 b A B BT M L < 28 0B

19594 Wheeler, 19604 Goddu i k> T2 & H
BREERHL O RRABA S e T &Y, Fobk
1L U MoEEREEO TR E T A LB B LY
ABICZ Lo £OHEEE LCRNIC X HHH5En8
BRLTHE Eb LMD L, ERCERTL
ﬁ%m%%ﬁ%ﬁﬁ?%ﬁ®wmv:&&# S

DENELERDT b b L LEDREEND
l5ﬂ&%ﬂ%ﬁ%%§&%?,u&ﬂﬁ%1ﬁ%®
FEMUBHEDL L, FmRBEbBIOTEREDE
BOMERTREC 5T S OFERST B 5

CORBEER, LHEREE SRR S 5 TR
$e7n & O FERHAR AR ERB OB~ OB b P
EZAMBERTH Do AMTIRITE A EHEN % A
T Z ~ BBV TR LETOHMREELOT
HT B0

ERFE BB omEOKESIL H Kohonstamm
& Co. Inc. (New York, Chicago) DIZHES % fcidf
WEE R Y Ay, 105°Cigle, Bk ad vy
—ZHRC R AE L foo PIERBRIBEBERSIERT
SV-50-AL VYV = v B A H Lico

1L yhystkess

1) Phenol %

CCLfaZ ot & LClEd % &, p-Hydroxy-azo-
benzene ¥ Fig. 1 /"4 X 51 Phenol £[{ U< OH
DELEEFN L4p RCBOWTIRERL, ¥
T 2. 0dp W ERN IR A R T o

L7 L Methoxyazobezene @ I 512 OH »E~
WENDEZORIUL HIEPAR LN, fcki
¥ Fig. 1 @ 3+5 @ X 5B EE LW A8BET
3}, p-Hydroxy-azobenzene DALFTERTE %, 7o

Fig.1 Near-Infrared Abscrption Spectra of Azo Dyes having Phencl Groups
100
Y —1.O
50 1=0.68 mm T Z'DCHS
NOn!sSolve
g —
S 029
= 50
= 25%
S z
2 CCl,
&
S — N A — s OO0
1=100mm Y 7/\\
S | ——= 6. (3+5)
sor 257 7| |\ ‘
I3 020 N/ i
Mix.
0 L L fl i L L 5. ql‘/d L I L A ! L
0.7 0.9 1.1 1.3 L5 1.7 1.9 2.1 23 25
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ey 4
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b D8 T Benzen, Toluene M A7 b b HIF 1 f53578 1. 49¢ 1, Asymmetric 58 1 5523 1. 4521

7o

2) Amine R
%7 Fig.2 @& b5 X 51 p-Aminoazobenzene 5. Azobenzene &7 Dimethylamino-azobenzene
LFABEC S 1% Amine © Symmetric £ DI 57839 Amine TIEWLTHOBIN S HET S

1% Aniline

(%)

TRANSMITTANCE

TRANCEMITTANCE

ABSORBANCE

Hhibe LiLEE 2 Amine ® Hydrozinoben-
zene C I Asymmetric @ WIUIHEET 50 LTLCE

Tig.2 Near-Infrared Absorption Spectra of Azo Dyes having Amine Groups
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MHE 3 Amine 8 185 5\ L5 2t Amine D
BAWEHLHEEOL LT 2 2 EATE Do
(Fig. 203+5)

BEmED NH, £, OH £ bl oEiREYEAR
B CEERET SR EREOR L, B T
A B VIRINBRC R ABA LA e > CHEE &7
b, FicERL, BT 5EOEYE~OHEL T
# BRI Fric /e NH, 28 D4R E S & b
XTI DIV EMRSVHUERAET DUttt
WHIBSTH %o

3) EEIH

X &0 NH, 3, OH EORINH & AW CEESPT
{70720 W ¥ Oil Yellow AB, OB ¥ 10 Toney
Red w2\ CE Lok Fig.3 D &K D TH b0
F ot EoRIT46BED CCLEKIT OV CERL00
mm DFINAE % TR A2 b B WELICEE
OEFFEPEICHITH AV v PITEERK Lo SRR
ErACTRESYIER L 2ARRKTRCRLR
I 5k A EEREICK CEERERN, BT 508
ErELEE bW EBIEREDL DL DI LAD
HREBVEECHERATES LA, TDK
BT PIERE RO FERE <~ A T 1 v L OB
ENBRINAERER L TV 5CdDHIOP AT L
NEZDbID,

2. KEER

1) Triphenylmethane J&7: & O EE
Triphenylmethane 2f3E® 5 H Ethyl Violet,

Gentiana Violet, Malachite Green 75 &3 /KEE(LT
A Y OFRINC L 2T CCl i< Btk jil o sk
L7, Fig.4 ® Xk 51T Triphenyl Carbinol © OH
NU R EHEEERND L dp & 2.04p ORI NRD BN
%o L L Fuchsine 12 & & & HEEEES CCLIT
I Wb ITIL S L S OIS B v in s 2
720 L#vL Auramine (¥ R/ 0B XOT—HD
BFIC D NIRRT A 1.56p FHTIcHE L,
Zhid Aliphatic D2 Amine I X % b D & HEE
Ehbo

2) Xanthene &7 5N Sulfonic Acid Rfad

W Z DRFED X 5 7e CCLAT RO BT O
CREAFRIMUE XTI H & &aMhA, e KPS
BIRORNLEBEDORE LD FHEL, Methyl-
cellosolve, DimethylsulfoxideZ B2 & D710
7272 Dimethylsulfoxide |IERE O &S TEHENL TS
D3R D BOKIEDRE & & T RIENRS B L TAT
Methylcellosolve : CCl, (1 :9) DIEW 5O Me-
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LSRR LD TH Do T Ldp & 2 1R
BB LEE CCLIEROHIL WTROEERIT {2
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Fig.4 Near-Infrared Absorption Spectra of Triphenylmethane-Dyes
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Fig.5 Effect of CCI,

: Methylcellosolve (9 :

1) on Abscrption Spectra
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LIh, BRRETT TEMERTERR LD
T, IO BRI FEE S h U RIS R & e
DV T DHEETTTIC Phenol & B iz L. 4p DR
W E 2. 1p RO TR (Fig.l) % Cellosolve

DYEBRTIRHET B b BN TH B O
oW TiE Cellosolve ™52 Phenol X b WG EREL
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B O S RGO % % T CellosolvelC EffH
T B E LIBpfticy » — 7B A L BRI, —i5
ANKRVEODOHR L AHDEEL BTz, L LR
g+ A nZazi i E U < Cellosolve IR, IE
T 5 & L 95u DBIUTF DIREZR Uinash L 9u i
BT 50 LD TRFTIC L 2BEIHENTH S,
& = ATHRDOBINT 1. 9¢ (CCl, T RN X B 70 IRAR)
T&H HM, CCly » Methylcellosolve BT 1. 9ud
1.5p D 2 oo bhrh (Fig. 5 B #f Cellosolve
Bt 1. 95p ¥ CRENRD b Do (Fig. 6 RHD

LIead 2T D X 5 i@t Cellosolve F1CHllE
Thte L9y oW CIRAKDRILE 1ZE 2 bz
WE D AME, ALK VEIORINEHEEZ N D,

3. ST E TG

Table 1 8 X 0% Table 2 2 % Phenol R ¥k X ¢
Amine RBEZERBIVCERD A7 b AT — & HIF
1o

OH®DE 1 EF LEAFOWENIRTHFEEHRE

DRI, CHOE 1 5L CHEAT O TR
YL, FBERECRTHCHE 1S LW
7”9 o (Table 1)

ZHIT X D & OH ORI i fy Bl e LA D
Chbbi, HFOLLAERBRCSEE0HDR
R HESE L CCHDE 1 55 L FETORICHREDH
o bh b,

Amino (L&Y T FFORE ST HE 0BG
76 Amino XHTERT H 2 L TEETH Ho (Table
2) Oil Yellow AB, OB ® Amino £ D 815 F D
Symmetric & Asymmetric OWGELAIEH 7o Amino
LEHDERELHREL T B LR D 55
ETHBo

Table 3 (2% Xanthene &, Sulfonic Acid Rfa%E
D1 FFT L 55 FURRBO LT ST o

BLbEAOTCN LERMELZ B LcEHiconT
AR LB TH D, WEEHT TH E i
A TCHWTHREEOBHENEND UL LD

Table 1 Near-Infrad Absorption Data of Phenol Groups
2vOH '
Sample Name (comb OH) ZVOH/ 2vOH/ ZVC_H comb CH comb CH/
AMax. R comb OH e 2CH ¢ | ) Max. ¢ | AMax. | e 2CHe
Water 1.440 { 0. 17 0. 095
(1.890)i 1.17
Phenol 1.410 | 1.32 1.72 1.93 1.660 i 0.68 | 2.115 ! 1.06 1.58
(2.010); 0.77
Anisol 1.680 1 0.60 | 2.150 } 0.72 1. 21
Azobenzene 1.675 i 1.54 | 2.145 i 1.38 0.98
p-Hydroxyazo 1.410 | 4.24 1.56 1.670 { 2.70 | 2.120 | 2.36 0.88
benzene ]
P$Aeth°ryai? 1.670 | 1.51 | 2.120 | 1.52 1.00
enzene
a-Naphthol 1.410 | 2.58 19.2 1.75 1.675 i 1.48
(2.000)} 1.03
B8-Naphthol 1.410 { 3.33 2.21 1.74 1.675 { 1.91
(1.990)i 1.56
Naphthalene 1.675 i 1.22| 2,175 1.08 0.89
Sudan 1 1,670 1 1,57 | 2.150 i 1.47 0.94
Orange SS 1.670 i 1.57 | 2.160 | 1.66 1.05
Oil Red XO 1.670 i 1.59 | 2.160 | 1.77 1.12
| Sudan III 1.660 i 3,06 | 2.140 i 3.39 1. 11
Sudan IV 1.660 | 3.17 | 2.160 | 3.04 0.96
! N |

(184)



Table 2 Near-Infraved Absorption Data of Amine Groups

asym. NH sym. NI NH & 2» CH eomb., NH
Sample Name . . ‘ : Solvent
AMax.pti € [AMax.pl e sym/asym AMax.tti ¢ |[AMax.p! ¢
o-Nitroaniline 1.455 1 0.26 | 1.480 | 0.66 2.57 1.645 0.62 | 1.970 i 2.47 | CA+M*
(0. 41) {(1.06) (4.00)
o-Toluidine 1.450 : 0.22 | 1.490 | 1.0l 4.66 1.675  0.51 | 1.970 1.35 | CCI,
(0. 43) (1.98) (2. 64)
p-Toluidine 1.450 1 0.26 | 1.490 | 1.15 4,41 1.680  0.59 | 1.970 ! 1.45
(0. 44) i(1.96) g {(2.46)| CCI,
m-Xylidine 1.450 © 0.38 | 1.490 | 1.64 |  4.31 1.690 ¢ 1.07 | 1.970 | 2.35
. - .(0.35) (1.52) (2.19)] CH+M*
p-Nitro-o-Toluidine i 1,480 | 2.28 1640 1.91 | 1.965 : 2.88
: (1.19) (1.50)] C+M*
a-Naphthylamine 1.440 | 0.09 | 1.485 : 0.26 3.10 1.670 {1 0.24 | 1.970 i 0.26
i€0. 04) {(1.08) [(1.08)| CCI,
Diphenylamine ' 1.480 | 0.59 1.670 i 1.09 | 1.970 i 0.45
(0. 54) (0.42)] CCI,
Hydrazobenzene 1.510 i 0.99 1.660 i 0.62 : CCIL,
g /(0. 88) 5 :
p-Aminoazobenzene | 1.430 | 0.58 | 1.480 | 1.73 2.97 1,660 { 1,17 | 1.960 | 1.65
(0. 50) (1.48) 5 (14| CCI,
Aniline 1.450 | 0.13 | 1.495 | 0.76 5.98 1.670 £ 0.59 | 1.970 | 1.27
i0.21) {(1.27) (2.12)| C+M*
Oil Yellow AB 1.460 } 0.53 | 1.500 i 0.40 0.75 1.675:0.88 | 1.975: 0.45
(0. 60) (0. 46) i(0.51)] CCI,
Oil Yellow OB 1.460 i 0.76 | 1.510: 0.53 0.70 1.680 | 1.31 | 1.975 ! 0.61
:(0.58) (0. 40) ) i(0.24)] CClL,

* C+M CCly: ME. cello (9: 1)

Table 3 Near-Infrared Absorption Data

on 22CH of Water soluble Dyes

2vCH
Sample Name : Solvent Concent. Cell Length

MMax. B % mm
Fluoresceine 1. 660 1.44 ME. cello 25 10
Diiodofluoresceine 1.675 ' 2. 64-. ME. cello 5 10
Dibromofluoresceine 1. 660 1.51 ME. cello 20 10
Tetrabromofluoresceine 1. 660 2.75 ME. cello 7.5 10
Tetrachlorotetra-bromofluoresceine 1. 660 0.76 ME. cello 25 10
Rhodamine B CLers | 1o | cemE | s | 20
Orange [ 1. 660 2.62 ME. cello 2.5 10
Sunset Yellow FCF 1.670 0.795 ME. cello 1.0 10
Fast Red S 1.675 3.21 ME. cello 2.5 10
Ponceau 3R 1. 680 1.613 ME. cello 1.0 10

* C4+M CCL, : ME. cello (9:1)
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WTHRE Lo
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L SEFRARILA 7 b ARIEEaECy LT
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BT G BRI Y B LECEE23S o, B
RS Do
2. Amine REZED 5 HE 1k Amine (% 1. 49212
NH @ Symmetric £ 1 55 %,

v
Eii)

7o 1. 454 1T Asym-
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metric 8 1 f5E %, &2 Amine “C{% Symmetric
HIEFCI DBRETNENET 5206, Chby
AOCCTRAEZCIERT 5 2 EMNFRTH 5o

3. Phenol RERDS> B FT0HEH K& R
HDlk, O L4p IZOHDOE 155 %, 2.04p 104
BEEERDDLENTEZ %o

4. HHFED Triphenyl methane REFEITKEEL
7Y ORI k2T CCL TEkoEREIz» b D,
Triphenylcarbinol @ OH & #i%E X0 2 IR A #iHH
X bo Auramine TILFEFED U L >T 1. 56p 1=
Aliphatic NH &#EE S AR B E S hico

5. Xanthene R, Sulfonic Acid 43 Methyl-
cellosolve #&te LCCHDE 1 55 L 52BN %
FIWTERNTE, BEOBIFT D Tk L9 12
Sulfon 20 OH 2k 3 LHEE SN 2B REB &
o

3 fak

1) Goddu,R. F.: Advances in Analytical Chem-

istry and Instrumentation, 1, 347 (1960)
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2) Wheeler, O. H. : Chem. Revs., 59, 627 (1959)
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IR E L Cur v — AFEACE = &7 E1C)A <
BAESIN, 2T INDORIRTHDEMOBERD
%, BRAESR b0 ECITBAIYEET5 1
DAL, FREBEEOLHLOMH D PICIFS0%IC
bELELDONH D TOIX IR HERAI DAY
N, TOBEAS <, PR RS RO
WD ERH Y Tricresyl phosphate D X 5
BEOHRE ShIERTRELDOND Do fEDOTH
s B R EF O S HEEE, B 5\ ER BN AR
RRAMHLEHERNLDEEZ DN D,

ROTWHI OS2 METR D &, —RIT
g & LR s <, R S8 Beo o
ERINTEAE RV S, EELIL, HEY
v b 277 A~ X DA RN 7r o EEER
RO MWL EERL, BN C®E Shb a0 f&E
(Phthalate 5 19, Phosphate & 8 ffi, Sebacate &
2 f&, Citrate 52 2%, Epoxy R 3ff, Maleate R 5
T, Fumarate R2f, ZOfLofE) kB &L L, W
FHANCIL Wakogel B-5, BEEERICIL, a. CCl,
: Ether (9:1), b. CCl;: (CHy,Cl, (1:1), ¢,
CCly : CHCI;(1 : 1), d. n~Hexane : Ether (9: 1),
e. n-Hexane : AcOEt(9 : 1), f. CH,CI : #~-Hexane
s AcOE(20 : 10 : 0.5) # i oo BEHFTIT, 2
FollfErLEC Y b Hico (1), 0.5% Jod chloro-
form ¥&¥, (2), 10% Phosphomolybdic acid ethanol

* RGUHNLETAETERT (LB

74 — (18R

BN ' K
=S | -
NoooR S OR R

WK, 110°C, 10430n#k, (8), 20% Thymol ethanol
VIR, 90°C, 104hn#h, 4 N H,SO,, 110°C, 154
24, (4), 20% Resorcinol ethanol ¥&¥g, 140°C, 10
Zrin#Ey, 4N H,SO,, 120°C, 204hn%k, 5% KOH
VR, (5), 20% Vanillin ethanol ¥, 80°C, 104
m#, 4N H,SO,, 110°C, 304in#k, 8), 2% 2. 6-
Dichloroquinone-4-chloroimide ethanol ¥, 2%
Borax ¥, (1), 1% KMnO, ¥B¥+ 2 % Na,CO;,
VR (1+1), (8) Acetic anhydride+50% H,SO,(1+
1), (9, 5% NH,; metavanadate 50% H,S0, ¥,
(0, 20% SbCls chloroform YW, 120°C, 204 hnZk
(1), Diazotized p-Nitroaniline ¥¥o

BlEDEREHFT L VR LIcL 2 A, — RN,
BB a o CCly : Ether (9:1) BXO ed n~
Hexane : AcOEt (9:1) 42t 4 FHAENILE
 OTEHNFPTRETH >k, SR b DR
T RE MR LG DI RSE S s b D1k d, n-Hexane :
Ether (9:1) TRETIEDHECE 25 2 L2305
o

BESIRCoTE, (1), Jod chloroform WA
FTATOA WA, (9), 5% NH, Metavanadate 50
% H,SO; »° Phthalate & 2 fE& R\ T2 T HH
R+ %, Phthalate JRIZiX Resorcinal 33T,
Phosphate RiZi¥ Diazotized p-~Nitroaniline A3E
e Btk To

FPFROE T L2200 [ AEFE XL THEL, TO
FEACE A AL Lo
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TXCHN, WRDEFCI A7 v VBRI X R
B ERFELIEDD, WHRBET2HNC > & EHES Lot
GOV VEREER L CEOHREAPS AT L,
XHEFD BIrA I v = £ —CIERATRAEL, TOIE
MRS Lz F7ohlic Williams SIL a6
EEASHE T 5 2 & & LT B,

SE, WEIL7 e vIBBE XOHESTHEBROT7 7V 2
VTHDHT =)~ AEYBECOWCHEE I e< 2T
74 = AWCTERNICER LIcHERETOMRY S
7o

S ORTME - FIRT AW U CRIT IR
200m] &= 2N H,SO, %z T pH1 CHFHE LI-DB,
=—FARBNCE 7= —A2 R RBL, =—F 1
JB1310% Na,CO, W TI b L, ZOFEIx
STttt HoSOs Tl & LT=—F ATl LT
F v h R vBSEE G,

DEEHE7 = ) ~ A E R BRI pH % 5.0
~5. 2L ICOB R AT AR —EhINs T37°C,
2415 incubate Utco TOWEBEHE7 =/ — LD
H LR L CRARBODEEL T =~
L, 7=/ ~AGEEFF YR VRS EY
Bico

DERL EOBKCIIIE T V7 v YBRSFEL T
WAHDT, IhEERSET S0 pH % 4.5~4.8
W LicDb, B rAre=F—¥Eing T 37°C,
241 incubate L7co RABZOWEHAAMEBDOE
ALEBCUBELC7 =) ~AREEAFT IR Y
ko E A B o
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G T
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NEEELICDD, BBk & ) — LSENLOE
DEBFENHEBZ v< + 75 74 —&fFlo210

% 3EH] : Wakogel B-5

EBH] : Benzene : HOAC (9 : 1), Benzene:
Dioxane : HOAC (28: 7 : 1), Benzene : EtOEt :
HOAC (15:15:0.2)

FOH o7 MR vF O Y, RF=brSvEy
TV = aZw ), 26-¥7mnF) U-4-T 0
v IV, Fersz v~y v

HERE P OERER IO 72— & LT
Ferulic acid ¥ X ' p-Hydroxybenzoic acid, #ifg
A& LI 7=~ & LT Ferulic acid ¥ & OF
p-Hydroxylbenzoic acid, Z /N7 v vEELAE L7
= /7 — s & L T Ferulic acid, p-Hydroxybenzoic
acid ¥ X 0" 2, 4Dihydroxybenzoic acid t#EE X
HARy b ERE,

BHYEOBRBBHECRST 2 REESE¥D®BY TH
bo

Solvent
e " 4 | B |

Ferulic acid 0.34 | 0.35| 0.55
p-Hydroxybenzoic acid 0.20 | 0.38 | 0.47
2, 4-Dihydroxybenzoic acid | 0.12 | 0.30 | 0. 35

Solvent A : Benzene : HOAC (9:1)

” B : Benzene : EtOEt : HOAC (15:15:0.2)
” C : Benzene : Dioxane : HOAC (28:7:1)

APROEFIIFE2ABMAREERESTHEEL, LD
2£4MY Biochemical Journal I THFETH %o

(188)



10.

11

12.

13.

14.

MEEC R LIwL B L O EFEHE

. UHEIEE:

VoY 2 I AR
HOHPIH, 53 (5), 244 (1964)

AW EIER

b & T OFE -

B4, (7, 56 (1965)

DB EIER

V=Y 2 WATRE L TOWERIZOWT
R EAEE, 15 (6), 5 (1965)
LHEER (A :

R & A -
AR SMEEE, 6 (3), 286 (1965)
WEFEIER ¢

N5 P HIES o BABE L M D\ T
=XV AF 47, 11, 277 (1965)
A EIES. ¢
{LEBIT & B R
BHsaA, (9), 106 (1965)

DB EIER ¢

HRBIC L 2RPH

A s, (10), 106 (1965)
UEFEIEE ¢

RlhEEAER

HTiteg, (A1), 108 (1965)
BFEIER ¢

{BYR OISR & Al
B, (12), 106 (1965)
EF

VY WREFEOTI (I -
AR SN, 2 (2), 133 (1965)
HERF

AR b3 O TR & FBY ¢
R, 26 (7), 81 (1965)
AR

H 3 Arrh 3 Fa A R o Pl
AT~ 20, (66), 149 (1965)
g, FL R

7 F v EH coagulase DHEZLE
WMEHRY Ry 548, (10), 203,
(1965)

(189)

15

16.

17.

18.

19.

20.

21.

22.

23.

24.

ke 7Y o OFEREMICEE 50

Ay ~DFE R EYe L De-test DT ¢
AAMEZEAEE, 20 (1), 14 (1965)

F R

Bk

@QAFED BARRC BT 5570 & T DFEET DL
T

AAMERESEE, 20 (4), 162 (1965)

PUE 52, sEmLUELL44

TR O AIME S X OWATERL -
HARBEZFFHH, (2151), 8 (1965)

EFE

Vo= 2 AR E L OTR

M, 18 (8), 56 (1965)

BEMNYE, HEH—, WHELTF BN B R

TORE R & LR

S ERERYECIST BT 4 v ADRER

FAMERESE, 9(3), 293 (1966)

BEME, BEH S, NE — BFELT &

M, FEREN

1964412 B 7> 55196548 3 AT h T CHERE PN T

£ Lte T ORI

WA R aRE, (85), 117 (1965)

REME, ATRET

ET ERSTHEIEERCET 5 Gillg, Eo

HERO7 = ) F VOB OWT)

HREHERFAE, (36), 41 (1966)

BEEME (BRMEPEERFES AV —T)

WIME s 5 BARRSE (b V8o B AR

PREZY -
HAEYYRZAHEE, 39(5), 183 (1965)
REMSE

A A2 D MBS 2
BARAREEFESEL2ERE AV T 4 AW vy ¥
2 v (1965.10.20) :

HARASRAEMRE 13(7), 133 (1966)

WY O, FE OB B IFETEX R
MG

FIEC B o 7e (BE—) ¢
AARAREEHMRE 13(7), 128 (1966)
FARRI—, REEMYE, ARET, BY i, Hf



25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

A

A V7N TR & AT IR SR OV C
HARAREEMRE 13(7), 132 (1966)
BEME
HEREAA V7= VRN T

R A RKEMEEH, 16(2),4 (1966)
W, PRI, ER AL BEEG, EE
Pz, SR MR

=2 =17 A v ACE EDREYLEOTATHNC DT -
WHREELE REAREE (36), 130 (1966. 3)
WAFEER, SFREZ, M AL BENE, EE
= -

T 507 A N ARGUED 2 G OLT
WEE A REEAEE, (36), 139 (1966)
TREEMG -

HEERD A V7 A VDT

EEBRA v 7 A= v FiRgeaE (1965.7.28)
HE —:

REFN40E B SR RUERIC 284 U7 BRIV A 26 g o
I AR BEIC OV T

S AR, (204), 133 (1966)

bolor i

A7y F— e YA NA

FEERSEEE, 27(1), 12 (1965)

Eorlor:

T2~ T A )NA

M. kzE, 27(2), 140 (1965)

AR

AV A e YA RORREM

M kzk, 27(3), 268 (1965)

AR

PATHERF 45 -

k2, 27(4), 400 (1965)

B®py

7 A 2 AR B O M TSRS 5E

B ARG aMst, 40(5), 129 (1966)
BIRRXCE +

L EEE O DL T ORE

{b2 I, 67, 227 (1965)

BIRCIE -

R AR OBEEOE :

HABERS, (2173), 108 (1965)
HIIRSCIE -

SR L Fan

fiERSe %%, 27, 680 (1965)

(190)

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

HPRSLIE -

HHIO A~ DR

mEl L FFge, 10, 1 (1965)

MNRSCIE, /ERA -

B b KB ILAL

ZHiiEEs, 3(1), 32 (1965)

PRI, MERA :

[ 2 TH A hFn T2 6T it gt

S PiiEER, 3(2), 55 (1965)

BB — 5

TREE & (LR

BEZEBE T, (31), 1 (1965)
B — B

KETG G & (R ERTE -

BTi#E, 9 A%, 66 (1965)
BB —

KEFGY
BEDH DL, 53 (9), (1965)
MR-, BAREHE, BAFE:
SHPEN DB TR BIT % A s
JNAKRD EEE WD\ -
TEAK, (74), (1965)

ARATRES, LLIERT, HREFIEHE
THPEKD B O DJE LORMEL (LRI S
TR DANT) &

AARARMBEMRE, 12(11), (1965)

AREE, LR, Rk

FRFI4OMERE 7 — L KB 3 L OV HEsk RS ST
DN

Rl fEREaEE,
KiSEEER, =NF—:
HPKROFGYHE
BARASRMEAE MR, 12(11),
ZRF—

HEHERHFF OREZ>WT (B4 :
TZERK, (82), (1965)

WA B, TEE O, ZBAR—RS TEEEL
ffn URERY - — A) POHROR~T w7 T
7L AERE
HARAREEMZE, 13 (7), 233 (1965)
AEWER, BY 1&E -

ERERBC RS JIETHEORE (43

B AR AR AT, 18(4), (1965)
PO

Ca B DI & BINE

(V2R

(36), 67 (1965)

(1965)



52.

53.

54.

56.

57.

58.

59.

60.

61.

62.

AR ERSSH, No. 4

Fiy A, ARER, BB :

PR BRROC £ 3 VIRIE O AEIZOW
<

RS R R EE,
FH=ER
KT O/ BB SRV

=X vAFA 7, 11(6), (1965)

FEH=EEE

T A AT Y — ARG B KRB SRR
DN
Bk, (2,

(36), 160 (1965)

(1965)

- MERELER, RESER, HE S

HEIRREAOMAEMEZATIE 1 HEEER
PR AL D (R & I i MBS Gk Blie o C s
HEe, (6), (1965)

MARELES, HBEH=Ek, mE &%

T AFF v V- FPEREMCTEE T 59, AR
A O KB EELUREE R L A TR E RN
W

HemErh (4, (1965)

WEEIEFR, &ItEk, BaBRFE, HIIEK, B
HT=, Kakt—:

TSI O R REEFIRERC L e X TR
wHRLE LT
BB ERFEEE
Kaki— EO %
BEABADOBRE R X OB ROMEMENEECDD,
), e

A Y —e—y, (121), (122), (123), (1965)
7o)l EE—

HRAEEOBE R BRI ONT

HEEREEMEEE, 19(2),  (1965)

HifER, FEEX, FAEN, B Bk
RGP RFRP OESRE, ey sV vikicx
DEOFEREECDONWT

20 HARL A SHHEEFE, 4,
FAE, ERER, REH:
Melamine &% OHEED 5\ M3X DEBWE %W
BRETHI7r= 257 4 —CHT LT, B
13 RERIED7 = 7 — A EPEOWHEE 7 »
<~ F7T7 -, B2l T IOBEOMERB 7 =
= 7T 4~

EB200E) B AFEASTEEEE, 4,
FA R

(34), 144 (1965)

(1965)

(1965)

(191)

63.

v v 7 — AR

HE20IE H R A LHEERE, 4,
Hifk, FaEd, RERT
ALHESERHR R ORECE T 5158, H2® @
[Brr<t 2777~ L 2BEYEY, L
LTSV vhove) v, fifinyhos 7,
VORMREELOWT, #H3W HEs/ =< b
7T 7 4~ X BEYHMRORE AT 7 4 vy
BEREE DT

(1965)

A s, (11), 122 (1965)
—% 7 %$—
. M=, —F N, HERWEE

BRI R, —BE (1965)
BTV, SHEIEZY, IBEERE:
hVERL, SIAEE (1965)
TWEIER, N BE -
AL, BEREIEHR (1965)

—— BRI e Do e R E—

WEFEIESR

CREAIRID Ol DM fop TS
9 B B R AHMELS, ORI
—F IR W

7 F U RECET 5B, Bil= 7 77 -k
RN e

57388 H A A FA4, H (1965.4)
KAFGFR, AHEREER, HBEFE:

7NV HE o« BREORH L L oMERICoVT

#3800 H A MRS, B (1965.4)

WML, HHRFE

Treponema pallidum Reiter BROPLF B4
Y

#38[E H AR AR, Wm (1965. 4)
sk, il R, WE 8L

YUK = 7 77— vRIEOR BRI A
g2 .

#1810 B A M 2B 614, B (1965. 6)
FageiE)s, =HEFE GREPD, BREZ, #HF
CFHFEE ) -

IEH A1) B Treponema Pallidum Nichols

ik, Reiter #f, Oral Treponema FM #k, Lep-

tospira icteohaemorragiae PJH#R B ' Borrelia
recurentis M & b HFFRIMBE I HE8E

#18[6| F A M B SR HRE G4, B (1965. 6)



10.

11.

12.

13.

14,

15.

POFT=, FERSF P R TRRE HE
77, AWEER, BE ¥ =Kk F (ARH
A, db BIE GERE#EA) :

7= 2 ERREICET AR GE2H) B
BT BHACNT ¢

ER22[8| F AR HRAG A 4y, KPR (1965. 10)

il |, FEFE, SUFT=, WE 5L, I
ZRME

7 P BRBERTHICEKT 5Coagulase typing D
R DWT ‘

EB220E H AR R LS4, K (1965. 10)

R 3%, PRESER, MEHRY, EPTRREM,
MR, T OB ARNER (AREEED,
‘EF, YO, FIU R, THERE Pl
®, FEEs 7 (EEEMERD, b BE, i E
CRREHER -
HEECRIT Ay ek T BFEICOWT (Sal
monella infantis ®&FF & O 4% % FIE OF2
ESN

220 B A AR LSS, KBk (1965.10)
MIFES, RS ER, R E, BEHTEESF,
G, TH FE ANEN (AREERD,
LS, JOPT= Sl B P R T
RHE, FEHEZ 7 (AR, db 1RIE, #TH
# GEREEL

WREC T BIBK Y 7 V) A RbEOEFN, M
i e

go2[al QA ARMEF 4, KR (1965, 10)
HEFE

FrhERR LORERBEY (Vv Ry . —a)
10 A A T4, GERD

BENYE, BEHT, Nk — $UFELT, &K
MO, MR

1964412 A 7> 5 19654F 3 AiZimnld CHREHIPICES
4 Ui THEIAE] OB
B3SO R A R F e, Ha (1965.5)
REENJE, BIRET ¢

T MR R A9 GFle, %0
BERO 7 = Y F VEEBICOWT) ¢

SE36[E AL R, B (1965.11)
REMYE (HARMERREERES v~ )
SRR B BARRME (Vo B AR
PG -

BE39E B A EYRFE S
HREEME

s (1965. 4)

16.

17.

18.

19.

20.

21.

22.

23.

24.

26.

(192)

H A58 D i PRHREE

220 H AAREEFEBE SRV T 4 AN v ¥
a v, KK (1965.10)

BIRSCIE, NERA -

SREFEWO MEBME R X OTREC R FEc
DWW

100 B ARGEE - RF SRR
5)

BIRSCIE,  ILEsEa
FFYAXvEVYALKVERY —& (DBS) ©
HEAbEERTIE (VWD) DB S oRa#SERCKIT 5
MERFEE ORI OWT

#2380 0 A4 {bFE e, JukE (1965.10)
BIRSCIE, [Ligeest

ANT g VST = 4 VIEFI OB ERE
HH36E HAHEE R R ERER S, B
(1965. 11)

FREFIRIE, (LIRZRTS, MK —HR «
KEFGGe & B OB ¢

HIOE AL R ¥4, HE (1965.5)

W —ER, W i, PERRE, JEFEE
WIS 5100 R OB TR -

220 H AL REET MBS, KR (1965. 10)
FRILZEEES, BT —E -
RIS 5 KETE R EOVIE

B228] H AR AR A4S, KB (1965. 10)
IR —88, W W, ADRIER, HPZREE
PSR BT U 7o R B R O I M TR B e R D
T

22 HARARMEF B4, KPR (1965.10)
FREFIRE

RN 2 KRB RO NESELC 2T -
# 6 BREGReE MHS, &M (1965.10)
FREFIRI, ILIEERYG
EPDOAN AT AT FOREREEICOWT
6 BARFHReBhas, &@E (1965 10)

FHVE T (1965.

- BEE—, BARBE, BARE :

BRI 0 KRBT RC B 5 EHEoiet. (1)
JAKRO EEB GO NT, (ISR
I OREEIEAL

H A A MR A 4y (1965. 10)

ARFPEESR, LR, I -

TH5EEKDO B O DHIE L OMEL (bR TEHE
HKIZD\NT) -

gE220n B A A FM A2, KB (1965.10)



27.

28.

29.

30.

31

32.

33.

35.

36.

Rk, =HFH—:

HFROGLFE

ZE2200 H AR AWM EF 4, KR (1965. 10)
ARAEEES, LR, JEUFey:

FEFRAOMEEE 7 — L R EBES ds & OV JER AR AR T
DO e

SE36EIH A Y4, BUR (1965.11)

BA %, THE #, SBEK—E, TR
A (BRERY 2 ~ABD) POHOR-F S
57 4 VX BHERELCLONT

22 H AR ARMAEY S, KPR (1965.10)
TR

WM RO E B & BLBHARTE
HIBEBRM A LTS, Hit (1965.5)
ERAEA, BHREHL UL B, DARIEKR
B

BP0 =7 75~ ¥ Y RHES MR I

AYEINSETREE T O T
SESAEIMAEE A2 4, R (1966. 2)
ARAFA, EHEER UL B DARIEK
BB, W EIESK :

R ORI & EHOWHRICONT

#2206 { AARMEF 4, KR (1965. 10)

W %, EHREFEK RAFEA DARIK
BE
AR D IR X b2 7
7 —EGE T ¥ R O SRR R o T
S4B AR M S, Hm (1966. 2)

TR, LB

A B BB VS & Ca, Mg, P RISOBI G :
EE19[E B AN R Al A4y, FHETT (1965.5)
Y A, KBIER, FE R :
BB AN O Y 2 3 VIR OO
T:

36EI R s, T (1965, 11)
HRE LS, FHE=k, mE %

R A AL O M MR gE | T R

37.

38.

39.

41.

42.

43.

44.

(193)

40.

B AL O RAT I LT MBETE R P D C
220 B AR AR AEF S, KR (1965. 10)
WRELES, FHESESR WE 5 :
FAFFVva v~ P EEREMCRET T AL, AR
finrR O KIGEFHELREE & TR EEe>
W

B2200 A AR ARAE ¥4, KB-(1965. 10)

AW EILR, &IER, HRFE, fRG, |/
HF=, Kaki—:

THREBINO fMEEENIE, ey reir S
Bathilh e LT,

PR A RS, B (1964.11)
FBIRSER

WEZ v~ b 077 40— X DEETRA O 5T
B2RPHIF DR 7 = 4 VORE

#2008 B A KL, @M (1965, 4

TGRSR -

WEre= 257 4~ I HEEMBEAD ST,
FIPMBEIRIC 01T 2 BRSOV C

# 2 Bl eBEHECFEMm S, 3R (1965. 6)
Pl -

(rvREY Y L) WREROBEEMTOWT
AAEIRY L, Hw (1965)

HR R, FEH, Famd, BoOREkE:
TG T RFERKFOESE, By 5V vk X
HERDEREECT DT :

SR20[m HAERS k4x, fRMTH (1965. 4)
FAYW : [AES, FEHL:

Melamine & = DD 5\ 3T OITHBME A W
FHRETDIrr= 57 4 BT AP, B
1MEERRE D7 =) —VEYEOMHBZ v <
YOS T s —, 2T I VBEOWBIe <
7IT7 4=

#20[8 HAZEE K4, T (1965, 4)

Ak

vy v RS

EE20(E] A AJEZE A4, T (1965, 4)



a - . ?ﬂ@%ﬂlﬂﬁﬁ"xg
_]77 ) 4 = I : : ;
MRFN424E 2 2580 I preees

BAA26E3 I 1 B J1T mEsmrsss

Sk A TR ST AR 17

LT IE -
o o ¢ AR B

Ar 4 FUHRHTTE X E AR 4 0539
i FF 363—3231 (fO

SIS PR W B 1
BB HER PE A4S 1 —10—10




