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Studies on Epidemic of Japanese encephalitis virus in Nagasaki

Prefecture, in the 1965 Season,

I Isolation of Japanese encephalitis virus from the vector mosquito
of Culex tritaeniorhynchus Giles collected in Aino, Nagasaki
prefecture, in 1965,

Katsumi TAKAHASHI, Reizo MATSUO, Masaaki KUMA,
~ Hidetaro NOGUCHI & Fusayuki HIGASHI

Nagasaki Prefectural Institute of Public Health
(Director : K. TAKAHASHI, M. D, >

Abstract : The authers have reported an unusval pattern of infection of the vector
- mosquito of Culex tritaeniorfynchus  with Japanese  encephalitis virus  (JEV) in 1964 in

Ainc-machi, Nagasaki prefecture, namely, the mosquito infected with JEV was seen in mid-
May which was the notable early’ stage of the season. This fact was also verified by
Hayashi et al, in 1964, who had successed in isolation of JEV from the mosquitoes collected
in Omura district which is located 25 kilometers north east of Amo

'The problem whether this unusual pattern of the mosqulto mfebllon in Nagasaki area is
constant or not is remarkably interesting in relation to the ecoiogy of JEV in Japan.

Therefore, viral isolations from the mosquitoes and observation on the seasonal fluctuation
of the mosquito were again carried out at Aino in the season of 1965.

The results are as follows :
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1D The pattern of the seasonal fluctuation of the mosquito in 1965 was fundamentally

simillar to that of 1964, but after the peak, scen in the begining of August both 1964 and

1965, the dropping curve of the mosquito was gradual in contrast to that of 1964.

2) The mosguitoes which seemed to be hibernated females of Culex tritaeniorhynchus

made their first appearance at livestock pens in the evening of April 14.

During mid-April

and mid-May a few mosquitoes were collected and there was no evidence of increase jn

number,

a large number of the mosquitoes was collected,

emerged in this year for the first time,

Then, on May 24, simultancously with the first appearance of the male mosquito,

‘This may suggest that the new mosquitoes

3) 'The viral isolations were carried out from the mosquitoes collected from April 14 to

Octorber 1.

A total of 38, 443 mosqurtoes were tested in 402 pools.

The first mosquito

infected with JEV was seen on June 21 and from that time on the viruses were continually

isolated from the mosquitoes until July 20,

During this period, a total of 46 strains of

JEV were obtained and the peak of isolation rate was on July 7.

4) The isolation rate of JEV between the fed mosquitoes and the unfed mosquitoes

which were differentiated by the naked eye at the collecting time did not show striking

disparity.

5) It seems to be a constant phenomenon that the mosquitoes infected with JEV appear

in the early stage of the season in Nagasaki area.

&

HAGE, E &0 19644F, RiGIE masdl TRETT Iy
FEW BOTHEHALE 942 THALH (Culex
tritaentorhynchus Giles, LITFC. tritaen, E Mg
ETRT 5. D OEMNHES, 2OERMEICNET
B AARs (BT IEEMT) v 40 (LIFVEMR
T AT O B AR TR RN A R LA TR 4R
HO Uiz B AR O S IR OO 2830, Kl
OB BHEED ¢ OTE O EIC B BITIC
BT JE VEEWO NI, C. tritaen. D TFHIANY
RBOv—7 (3 ALAD ORILETHIC %2 5 3190
EERDBEMBEMTHY, TN, RFOAD JER
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Isolation of JEV from Culex tritaeniorhynchus collected in

Aino, Nagasaki prefecture, in 1965.

Date Number of Number Pools Isolation
collected mosquitoes of pools positive Tate

May 11

30 - - -

April 7 - - -
4 7 1 0 0

16 34 1 0 0

19 6 1 0 0

22 24 1 0 0

27 92 1 0 D

30 26 1 0 0

May 4 40 1 0 0
7 54 1 0 0

11 138 2 0 0

17 62 1 0 0

24 1,103 11 0 0

31 1,820 19 0 0

June 8 1,130 12 0 0
20 0 0

10 1,952

14 2,566 26

0 0
21 3,382 34 12 35. 4%
28 2,032 21 14 66.7%
Juy 7 1,236 13 10 77.0%
14 920 10 6 60.0%
20 2,075 23 4 17. 4%
28 2,118 23 0 0
August 4 5,304 54 0 0
13 3,979 40 0 0
23 2,603 27 0 0
Septem- 5 4 000 40 0 0
14 wh 13 1 0 0
20 1,107 1 0 0
30 300 3 0 0
October 1 300 3 0 0
Total 38,443 402 46 11.9%
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Seasonal appearance and natural infection with JEV in Culex tritaeniorhynchus

in Aino, Nagasaki prefecture, in 1965.
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Fig. 1.
Remarks :

The solid parts of the rods show the numbers of ths mosquito pools yielded

JEV. The dotted line indicates the isolation rate of JEV from the mogsuitoes.
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Comparison among the isolation rate in fed and unfed

female of Culex tritueniorhynchus collected in Aino, Nagasaki prefecture, in 1965.

Unfed Culex Iritaeniorhynchus

Fed Culex tritaeniorhyuchus

colljlzz?ced No. of positive Isolation No. of positive Isolation
pools pools rate pools Pools rate
. June 21 13 5 38.4% 21 7 33.3%
28 3 2 66. 6% 18 12 66. 6%
July 7 2 0 0 11 10 91.0%
14 2 1 50. 0% 8 5 62.5%
20 7 1 14.3% 16 3 18. 7%
Total 27 9 33.3% 74 37 50.0%
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Studies on Epidemic of Japanese eucephalilis virus in Nagasaki

Prefecture, in the 1965 Season

T Survey for the scasonal fluctuation of hemagglutination inhibition
antibody possessing rate against Japanese encephalitis virus among
the slaughtered swine bred in various districts of Nagasaki

prefecture, in 1965.

Katsumi TAKAHASHI, Reizo MATSUO, Masaaki KUMA,

Hidetaro NOGUCHI, Otoaki FUJTWARA & Fusayuki HIGASHI.

Nagasaki Prefectaral Institute of Public Health
(Director : K. TAKAHASHI, M. D.)

[V

Abstract : For the purpose of learning the dissemination period of Japanese encephalitis
virus (JEV) in the various parts of Nagasaki prefecture in 1965, a survey for the s=asonal
fluctuation of hemagglutination inhibition (HI) antibody responsz against JEV as an indicator
for JEV infection among the slaughtered swine (6-8 months old) was made from February 12 to
December 20 in 1965. i

1) The HI antibody possessing rate among the swine still remained fairly high during
winter and carly spring , but during the period from spring to carly summer there was

scarcely any remamning HI  antibody noted exeept for a temporally increase of the

* RIBEGNGEEE



17

possessing rate s2en at the end of May in Shimabara distcict, Then, the sudden increass of the
possessing rate of I antibody occurred in late Junz amog the: swine bred in Shimabara and
Isahay.a district, ~ This seems to indicate definite JEV infection among ths swine,  Subsequently
the JEV dissemination spread progressively from ‘the southern area of the mainland of Nagasaki pre-
fecture to the northern area, On the other hand, in Miwraku and Arikawa district, in the
outlying Goto isands, the possassing rate of HI antibody among the swine began to increase slowly
in early July, This was 2-3 weeks later than in the southzrn area of the mainland. Furthermore,
in those districts the possessing rate did not reach a3 high level as in ths mainland where the
possessing rate rapidly reached the level of hundred percent.

2) The HI antibody titer distribution among the slaughtered swine increased simultaneously

with the rapid increase of the posessing rate.

i3
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Table 1.
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Seasonal fluctuation of possessing rate of HI antibody
agaiust JEV in the serum among the slaughtered swnie (6-8 months
old) bred in various districts of Nagasaki prefecture, in 1965,
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Fig. 1. Topographical division of studied area in Nagasaki prefecture.

» 100"—
&
e
8
£ 50
j
’ '\‘ /\_
e
10 T T T 1 L| T ] T T T 1
0-—
2 %
-
2
2 50
A
M e,
T T f 1 T T T ] T Y 1
100%
a
4 ——
- 50~
= \_,—A\
3
E
o
1 ] ] | T T T [ [ T 1
19
ﬁ
-]
£ 50
&
= o\
T T T T T
p lﬂ()%
]
]
3
@ i}
< ™M
=t
ad

T I [ I I I I } [ '
Feb, Mar, Apr. May ~ June Jul. T Aug. Sept. Get. Nov, Dec.

Fig. 2. Seasonal fluctuation of possessing rate of HI antibody against JEV in the serum
among the swine(6-8 months old) bred in various districts of Nagasaki prefecture, in 1965.
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Fig. 3. Geographical and time distribution of the slanghtered swine (6-8 months old}
possessing HI antibody against JEV in varions parts of Nagasaki
prefecture on June 29, 1965.
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- Fig. 4. Geographical and time distribution of the slaughtered swine (6-8 months old)
possessing HI antibody against JEV in various parts of Nagasaki
prefecture during 7 to 14 July, 1965
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TFable 2. Seasonal distribution of hemagglutination inhibition titers against
JEV among the slanghtered swine (6-8 months old) bred in
Shimabara, Isahaya and Omura district in 1965.
é: g Hemagglutination inhibition titers Number of
Date of SE AR E s o e s === 7 sera possessing
sera, drawn o é:{ = ~ | o | w| 8| HI antibody
g Q — . o o 55: 'CG =23 ‘:\) ‘um ‘)—A :\J (%)
~lelslelgsglBlBIS I &dlegl2|lx|
Feb. 16 26 16| 2| 1 13 2] 1 | 19C  38.5%)
25 75 | 64| 1 1 2] 7 11¢ 14.695
March 12 70 63 3 1 1 1 1 7C 10.0%)
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April 7 39 |38 1 1C 2595
16 60 |57 1| 1 1 3¢ 5.0%)
28 47 47 0
May 4 57 {53 2 1 1 4C  7.0%)
12 59 59 0
24 69 62 1 1 1 2 2 7C 10 19D
June 2 48 | 48 C
8 4 | 48 1 1 2.0%)
15 42 42 0
22 50 37 3 2 1 1 1 2 1 2 13C 26.0%)
29 49 |27 1 2| 31 6| 8| 1 1 22C 44.0%)
TJuly 7 100 (26| 3| 1| 7 Ly 1| 15]13 |14 |11, 8| 74 74.0%)
14 66 2 3111231440 7| 4 64C  96.99;5)
21 67 1 3117119118 51 3] 1| 64C 98.5%)
26 35 1 2 1 12 | 11 5 3 34C 97.19)
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20 17 1 1 2 1 10 2 6 1 1 16¢ 94 125D
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26 17 | 7|12 1| 5| 61 3 5| 1| 2 40 85. 1%
Nov. 30 41 (18| 2| 2| 3| 8| 8| 7| & 211 23C  56.0%3
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Fig. 5. Time distribution of HI antibody titers against JEV among the slaughtered swine (6-8 months

old) bred in Shimabara,lsahaya and Omura dist

prefecture, in 1965.
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Fig. 6. Time distribution of mean titers of HI antibody against JEV among the slaughtered swine

(6-8 months old) bred in Shimabara, Isahaya fand Omura district, the southern area of the.

mainland of Nagasaki prefecture in 1968.

Remarks : Mean titers were calculated by total of HI antibody titers, which were above 1: 10 in

dilution, divided by the number of sera tested.
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Studies on Epidemic of Japanese encephalitis virus in Nagasaki

Prefecture, in the 1965 Season

I Correlation among the human epidemic, mosquito infection
and swine infection with Japanese encephalitis virus in
Nagasaki prefecture, in 1965,

Katsumi TAKAHASHI, Reizo MATSUO, Masaaki Kuma,
Hidetaro NOGUCHI, Otoaki FUFIWARA & Fusayuki HIGASHI

Nagasali Prefectural Institute of Public Health
(Director; K. Takamasni, M. D.)

Abstract : Th= observations on correlation among human epidemic, mosquite infection and
swine infection with Japanese encephalitis CJED wirus (V) in Nagasaki prefecture in the 1965
season were carriedout by the serological confirmation of the recported cases of the overi JE patients,
the JEV islations from the vector mosquitoes of Gulex tritaeniorhynchus in Aino-machi and the
survey for the posssessing rate of hamagglutination inhibition (HE) antibody against JEV among
the slaughtered swine bred in the various districts of Nagasaki préfecture,

The results are as follows :

1) Serological confirmation for the reported casss were made by HI test and complement

fixsation test aganst JEV, Fifty nine out of 68 casss reported in this year were examined and

* RISIRE I R {ER
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the following results were obtained : bosltive; 34, doubtful ; seven, negative ; 10 and quantity
not sufficient for definitive confirmation ; eight, Remaining nine cases were not tested because
of sudden death of the most patients, These results may suggest that the epidemic in 1965 in
Nagasaki prefecture was evidently large as compared with that of the past in Nagasak: prefecture
and other prefectures in Japan, |

23 The onset of the first confirmed case of JE in Nagasaki prefecture occured on July 5 in the

southem area of the mamland of Nagasaki prefecture. Subsequently, the occurence of! the

confirmed patients of JE was seen until September 20 spreading progressively from  the-southern -

arca of the mainland to th: northemn area, Nagasaki district, Shimabara district, Isahaya district,

Omura district, Nishisonogi district, Sasebo district, Hokusho district, Goto district, and Iki-Tsushima
district in that order. During this period, 60 percent of the JE patients occured {rom the end
of July to the begining of August,

33 In the expansive spread of the JE epidemic, a close time corelation was between the
occurence of the confirmed patients in each district and the dissemination of JEV indicated by
ths increase of possessing rate of HI antibody among the slaughtered swine bred in that district.
The increase of the possessing rate of III antibody preceded regurually 2-3 weeks to the occurence
of the first confirmed case of JE patients in each district.

4) Each of thcse phenomena as the fixst JEV isolation from the mosquitoes on June 21, the
sudden increase of the possessing rate of HI antibody among the slaughtered swine bred in
Shimabara district on June 22 and the on\s\et of the first confirmed case of JE patients on July
5 was th2 cariset casz in comparison with that of other prefecture reported throughout in Japan
in the 1955 s=ason

5} It is of interest that although the fundamental pattern of the seasonal fluctuation of the
vector mosquito of Culex tritaeniorfiynchus ‘was similar in both 1954 and 1965 in Aino, the JE
epidemic was smaller in 1964 n which appearance and disappearance of the mosquito infected
with JEV was earlier and the epidemic was larger in 1965 in which appearance and disappeatance

of ths infected mosquito was late.
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Table 1. The results of serological confirmation of JE patients
reported in Nagasaki prefecture in the year 1963,
District Number of Laboratory examination Numbe r of
reported cases | Number of | Number of | Number of [ Number of |not examined
positive doubtful negative Q. N, 8.

Nagasaki district & (M 6 (O
Isahaya district 5 3 @ 1 (D 1 (U
Omura district 4 (3 1 (O 1 (D 1 (D I (O
Shimabara district 8 (3 2 () 1 (0 1 (0 3 () 1 (D
Nishisonogi district 6 (O 3 2 (D I (s)] 1 (O
Arikawa district 4 (D 2 (O 2 O
Fukue district 4 (O 3 @ .
Tki district 7 3 O 4 4
Tsushima district 5 (D 4 (D 1 (O
Sasebo district 15 (2@ 3D INS)] 3 1 (D
Hokusho district 4 (@ 2 (0 1 (D 1 (D

Total 68 (22 34 (5 7 10 (@ 8 (N 9° (D |

Remarks : Number of parenthesis denote the number of deaths.
¥ Q N S, Quantity not sufficient for definite confirmation
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Fig. 2. Time relationship between the rise of HI antibody against JEV among the slaughtered

swine and occurrence of JE patients in various districts of Nagasaki prefecture in 1963.

Remarks :

In swine infection, the solid parts of rod show the possessing rate of HI antibody.

In human infection, the black sticks denote the serologically confirmed cases of JE. the obliquely
lined sticks show the serologically doubtful cases of JE and the white sticks denote deaths due

to possibly JEV but not confirmed

s, BFFRHEEBEKEOA I BitEo ki,
R LRI DAY, dhERH b AT
L, BB AR & D R D BATHE - 758
RITHHEL T, B ) EBHO REDHELIN ks
T3,

R R THIC ] ERER RSO Jk % R B ©
i, OBEEH 1 BEOE e, B, ks
IICERTE AT AL, 5§ ERBEMBEOH I itk
E, % (60.0%) i, SRIFEESOOAEML T EY

OGRS T 20 ESDRAETE L8, T/
6 BEMFO g 20 H I EYEE, 16/18 (88.8%)
i, 20HORR, W, KNHKOBERCN 1%
PRERE i 4 2 MR S 1L, BRLE ORER
B, chbDpK LR RIS - T &ilEE
Eha. CoWR, HIEYTRBI, REDD
COMRICEFAWIOO ] EV RO K LD
FEHCRMTH e BHEEML, cofiEEs L DTESE
K280 THEHLS. '



32

3 AHAI7HAThKODIEVHHEEE, BERH
o8, RUIEEEREEOER
1O TR, BEITICRG S a7 E THAD
1 (Culex tritacniorhynchus Giles, PIF G. trituen. LT
1) OFEMNHERNRE, TORBETTEbNL G
tritaen, F 0@ ] EVOHEER, FUH 2D TR~
PO EITE UG LT, F QT & TR S B
FUpE & B EIE ol F RSO I B HE D1k,
WFiz o MR st 2 ] EREREBZE D JEEARIO

Z
V965D EGECE 5 AD T ERTTHE, £ DG
my, WU, BRIZSEREE, RsFOEN

L, 3 RS, BTG D
1062, HUEHTHREDIIEGICKRE, XHHZEE
FETh, TATALY 8 AL IR
SO REHTE:T B FERTED 8 — v ERLT
NT, OFD T EHTHPIEDAENHOTH7
AT LTS, RLU, BHEHABOST, ZOF
o ] BT+ Rigasid 2 mRtmcd 5. 196342
Mg, LS O MHAAMEE D JER B HIB O A
19654E0 ] EREE SN EICB RO £h & BBk
(AN

EMM& EIEFA—- RO B AL, # W0FEAT

EEETE, k5 ARICE D AED IEE IO

Tf."la‘JJ i M SR T 4 SR L, T @ T EiR
FORBAEELTOL 5, %@mﬁu%ﬁmwmz,
196548 0D Il EL DTER A B & g 2 &, BREIED
Jﬁkﬁﬂﬁ&bﬁbhkl%L¥@ﬂmm¢ﬁﬂiﬁi&f@
D, Tk D 1965E0 BIERD J ERTREL,IER
SNEATH o LEAB. CORRIE, 19645, 1968
EDEEED AD I ERITHEDRNTE L, ﬁﬂm
CEE Ufe C. triteen. 10 O J EVAEHRELE, 4

439 TR AR 1965E 0D J E VR FIHREE
NME@%M”K%N,%mwwmﬂmmﬁﬂﬂﬁa
Hoto. COTREERAINE, BIFITORE A <4
— v OEMETEH M, EHNFICET 2 JEVR
BB 2 — id, IO BT TO 19644527, 1965
EOTHEDEEE, UMY OMEES 5 (i 2 KT T
O EZE, FIC1965ED BN RIHIE T © FEEOF,
IELAR A P MM T & A3id B fRER A DR, 2
AUPCFMEIC L —F LT A TEED, H2{HT
R BERH IR LA AR S UTEELL
TNEHIRD T EVHRBIRNE O AR, BTNy

RV ER s TESETH D, BEFMzEE S ]
EVFEFHEOUBLL 3EREFRL < LT, MmO
LA skt s, G tritaen. DO JEVARE
Epv—sane 7 A7 8ticid, EiCEK OFE
PRI %A LTEY, 7H B IIIR100%IT
0, ERCC O, WK J ETERREOFE L
- Tha, TOERI, W, B AOZENO ] EVIE
e ATACD I HIRIE Lo#klit dns B S,

2

O J E VIR <2 — v, e LT RS
NORER, B, SHMandgcnis <, D& bk
ERTHIED ) EV O H AR AT RS LT,
TR ) TGS M I S V) & A A T L
TS, T E 4 IGRTRRICI964EE, 1965F0
BB 5 C. iriteen DB ED, BER—O
Nﬁ—vﬁﬁok CML TOWRITENTEV
W v — o B ZEA 3 o fe & 59 i, LR
&i*%m&@JEmemeﬁm@,c@m¢~
B, 2N, RO Mo/HlTh oo & HiFEsd
B, MG, WFEO C triteen. DEY RO E— 2 (2
icg HENCh e E RO NE 8, © DR OB
JNTHT Uy 1965620 5D, 1964F T~ TR DR L
THD J EVERARESELL Tok E =5 30, W
EORIRGD R R v, T BV SN 5
4 Y, AEEEED - & FEI TR 1R, TR R
WTH2HANBETH-TE, IS TOTE VG
WD SR E IR E AT B R S NED ST
HE. FHalLTO G tritaen. DI ENEIZ
BT, Z20Y— 7 HIROWBOERIIEE AT,
ED LA, G- tritaen. DEERLIZEHIL # 6 UG E
HEESITE D, A, BT T £ O 3 14
W4 B OIEER 2, FOBEEY—2 KXY, £
DU, BB OIHORAIC ] E VR O S5
Mo ENBEED . EMRD A 2 —rovid,
ZAD e & T — R @Mmh%ﬂ<,ﬂaf%é

DT L, WA S AR oiiEE 2@ T h
B3EES . chBoIT s 3 Wk IR
mId) C. tritaen, DIEL PHIZITHYTO 20 AP0 SAS

, ERMICBRBEEINEFEZIONS, TR
mrwm@&wwﬁ Rohf, THORIKEDTE]
EV{REEOELR, G tritaen, D3RS0 InE RS
BHEIC K- TEYD, L&A, ZOERNZALEL~2




53

i ! :
| : ,
[ | l
= I t | {
Lt |
o> | i !
=T l | |
- l I I
L i | |
! |
L I ! :
_I !I T IE T ] ; l
Apr. 1 ; ! I | t
! l 1 E
— - I t |
WO ! | ] 1
> | | ) 1 [
~a : | | E
i [ | ! i
| | i |
B { | \ |
I : | B I
May. 18 : : | i | H
X I i 1 |
— \ | S | !
ST l ' [ i l
=14 | | [ | 1
@ r | | 1 | |
3 | | I | l_
L. \ l l l
. | 1
1 ; | : |
-I_ l ! T lI 'I i T T :
May. 17 : a0 i : ! !
| ‘ i | |
— | | 1 | 1
wo L I : ! | |
& 1 I I
= | ! i [ [
i I ! ! I !
i | i ]
B | 1 | i
B | | :
L T | T |
: : 'l ! |
|
' ! I I :
— | I |
© I ! I
o [ ] | ! | |
o 1 | | |
i : ! ! |
i | ] : !
1] S
Jul. Aug. Sept. Oct. Nov.
Fig. 3. The number and time distribution of yearly occurrences of clinically

apparent JE patients reported in Nagasaki prefecure in 1961-1965.
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Some Experiments on Ecology of the Halophilic Bacteria *
Isolated from River Water '

Norio YASUNAGA

Nagasaki Prefectural Institute of Public Health
(Director : K. Takakasai, M, D.)

Abstract : In the previous investigations carried out by the present authors, it was shown
that a great number of halophilic bacteria belonging to the Miyamoto’s so-called euryhaline
form were isolated from the river water not mixed with sea water in Nagasaki throughout
the four seasons, especially Vibrie pavahaemolyticus and V. alginolyticus in the summer
season, and it was sugg‘ested that the fact might explain to some extent the predominant
distribution of the bacteria of the euryhaline form in coastal sea-area in the summer
season in Japan.

The present investigation was made to clarify the origin of the halophilic isolates from
the river water with special reference to ccology of them. The results obtained are as follows :

(1) Surveying the literature, some of the other halophilic isolates from the river
water than the vibrios mentioned above were observed to be similar in most biological
characters to the isolates from sea water and human patient, as did the vibrios. It is
therefore indicated that the bacteria of the euryhaline form found in coastal sca-area have
similar original source and ecological cycle in nature.

(2) The bacteria of the euryhaline form were isolated in a great number from river-
side mud in Nagasaki. However, no vibrio of the first kind was detected, and only a bac-
teria cansidered to be corresponding to that of the second kind was isolated, Therefore,
it seems that the riverside mud is not original source of the halophilic isolates from the
river water.

(3) The bacteria related to the vibrios, but not halophilic, were isolated at a high
percentage from such fresh waters as river, well, spring and reservior waters in Nagasaki.
Furthermore, it was revealed that some of the isolates could acquire a halophilic character
and sodium chloride tolerance similar to vibrio of the first kind, after a long period of
cultivation in 39 sodium chloride containing media, although some of basic biclogical
characters were mutated. "

(4) The halophilic isolates from the river water were killed in 18 hours when brought

in the same water, or in some cases thc isolates were transformed to sodium chloride inde-

©BEIERIIAT b TS CHITE LIS, 0.5~T%HEIIN-T b v K CHAEE Ly 3~5% i T
CHEREYHT 57 7 AREORIE R,

* The Gram-negative rods which fail to grow in no NaCl peptone water but grow in (.5~
7% NaCl peptone water, indicating optimum growth in 3~-59 NaCl peptone water.
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pendence not transformed by ordinary methods to sodium chloride dependence. In addi-
tion, it was confirmed that isolation of halophilic bacteria from the river water was inhib-
ited by selective substances of the vibrios added to enrichment medium, such as bile salts,
Teepol (a kind of artificial detergent) etc.

(5) Since no halophilic bacterium was obtained from terrestrial waters other than
the river water and not so polluted as the latter, it is presumed that some factor or other
existing in the river water is indispensable for immediate occurrence of salt dependent cell
in non-halophilic bacteria, when the river water is inoculated into medium with a certain
concentration of sodium chloride and incubated.

(6) From these results, it may be inferred possible that the halophilic bacteria isolat-
ed from the river water had arisen by adaptation of non-haloplilic bacteria in the earich-
ment culture, and that some strain of the non-halophilic bacteria inhabiting fresh waters
acquires a halophilic character when carried into the river water and brought in contact
with salt in sea water on reaching coastal area. Consequently, the hypothesis about the
ecological cycle of the bacteria of the eurvhaline form in nature is proposed. However,

further work in the other regions than Nagasaki is needed to prove this hypothesis.
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Table 1. Comparison of Halophilic Bacteria Isolated from River
© Water and Those from Human Patient in Biological Characters

Strain isolated Type IV 86—1 Type VII Group I

Source River Human River Human

Water Patient water patient

Season Summer Summer Winter Summer
Gram-negative rod -+ -+ + +
Motility -+ + + +
Indol o — — —
Cytochrome oxidase 4 + -+ +
Nitrate -+ -+ + +
Gelatin —+ -+ + -+

( Oxidation + + — -
Glucose?‘ Fermentation o+ + — —

L Gas - — — —
Hydrogen sulfide — - + +
Citrate = -+ — -
Voges Proskauer + + — —
Methyl red — — — -
Lactose — — — —
Sucrose + + — _

‘0% - - - -
1 0.1 - - + =+
Sodium | 0.2 - - +
chloride ! 0.5 + + i +
demand®* 9 it H At HE
5 i + #t
7 ift + &= *
10 + + - -
Red pigment -+ +
4+ - positive, — .- negative.

¥ Sign (— ~ 4}}) represents degree of growth after cultivation at 37°C for 94 hrs.
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Table 2. Comparison of Halophilic Bacteria Isolated from River
Water and Those from Sea Water in Biolegical Characters

Strain isolated Type IV Group 14 Type V Group 2
Source River Sea River Sea
water water water water
Season Summer Winter Summer Spring
and spring
‘Gram-negative rod + - + +
Motility € 4 + +
Indol — - - -
Cytochrome oxidase + -+
Nitrate + + + +
Gelatin + + + -+
(Oxidation + + + -+
Giucose{ Fermentation + + + +
| Gas - - —
Hydrogen sulfide — — =+ +
Citrate < + + +
Voges Proskauer + 4-or— + +
Methyl red —_ -
Lactose - +or— - -
Sucrose -+ 4 Oor—- + 4+
Sodium f G % - - - -
chloride { (.1 — — + —
demand 7 5 o H+ i =

-+ .- positive,

- negative,

* Sign (—~1{} represents degree of growth after cultivation at 37°C for 24 hrs.
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Table 3. Isolation of Halephilic

LRFEE RBECOBECEL, Ay P~ vEERR
BT Ch BERORBHSRBETYR L, & 7
o — AR IO A Lic & 2 A TR
HTH- b, BREMEE T o LIRREETH
L%, NKESEE D MBS A ERSRE LT
WHLOEREEIG, i, SlEWHEECOLTIL
Table 41278 Lic X S iciE B 03~ CAVEEI O
LD THo I &S NKAREROES SEB LT
oo L Uiedies, IBRE 7Y 4118 < vz,
FRTNES YT 72k O ¥ 4 — 2 SiRET
EOMEET L L0 3 Bl BB cE Dz ThHo
. TaX /) Fa ¥ AR DR BRONEI T
2 EBDITHHE LS b i, Ly USRS
W E R R A R LB I o 2R
NDMMTH > 7 2 LB TEE 51700,
RIZERIR LB % BRI B 0 Src it Listk

Bacteria from Riverside Muds

Month collected No. of No. of

Sucrose No. of

Sample sample isolate fermentation halophilic
(1964) on agar isclate **

medium ¥
January 2 1§ S(=3 19(1/83
February 7 & S(=) 3
March 3 18 5{—) 15w
April 5] 38 S(—) or 5(+) 24(3/20)
May g 30 ${=) 2103/9D
June 4 19 5 (=) 11D
Total 25 120 90(8/48)

¥ 5 (—) indicates culture which did not ferment sucrose, and S (|—) indicates

culture fermented.

## The denominators indicate the number of culture employed and the numerators
indicate the number of culture grown in peptone water containing no sodium

chloride at room temperature.

*#% One of them, which was isolated in 23rd of March, had distinctive characters
of V. alginolyticus other than cellobiose fermentation (+) .

Table 4. Growth of Halophilic Bacteria Isolated from Riverside Muds in Nagasaki
in Various Kinds of Peptone Water Varying in Sedium Chloride Con-

centration
Sochum chloride %
B N of (pH) 0 3 M? 10
> ntture 7.0 .0 (7.6) (7.6)
19 - T~ A+~ Heme i
20 _ s L N
i ~ i it -

Sign (—~4) represents degrec of growth after cultivation at 37°C for 24 hrs.

a

A
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Table 5. Isolation of Halophilic Bacteria from Riverside Muds Preserved in Room
During Long Period of Time After Collection

Preserved period

82

in days C 157
QQIQEE;¥“~aifEife) (16, January) (7, April) (22, June)
A 8/3 11/18 2/2
B 8/10 9/14 6/0

¥ Samples common with those collected in January indicated in Table 3.
The denominators indicate the number of isolate and numerators indicate the

number of halophilic strain.
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Table 6. Characters of Terrestrial Water Samples for Isolation of Non-
Halophilic Bacteria Related to V. parahaemolyticus and V. alginolyticus

Kind of water Riv_(ir * Well Spring Reservior
A B
No. of sample 8 ] 1 1 1
colls per g OF VPl g0~ g5¢1 X168 BXIF B
Coliforms per mf 30~20x 107 20107 0 1 b
pH 6.5~7.2 7.4 6.8 , 7.0 7.0
Cl'(ppm}) 16.8~24.0 20.3 35.6 10.0 12.0
KMnO, consumed
(ppmS 7.2~8.8 206.5 9.7 8.2 8.8
Date of collection 8, March~ 13, April 23, January {4, April 14, April

(1965) 20, December

¥ A--...Nakashima river B......Urakami river.
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Table 7. Biological Characters of Non-Halophilic Bacteria ¥ Related to V. para-
" haewmolyticus and V. alginolyticus Isolated from Various Fresh Waters

Group I I m ¥ y
Gram-ncgative rod 4 4 + - +
Motility + + + 4 +
Indol 4 +- + + -+
Cytochrome oxidase + £ 4 -+ -
Nitrate + + 4 -+ -+
Gelatin + -+ + i -+

{ Oxidation -+ + + + +
Glucose; Fermentation + - + + o
Gas — — — - —
Hydrogen sulfide — — — - —
d-Tartrate + ! + - -
Voges Proskauner — =+ + +
Lactose — _ - — —
Sucrose + - + + —
Cellobiose - + - + -
Sodium | 0% + + + + +
chloride({ 3 + +or— —+ + 4
demand
T — — - — —
4 ; March 0 1 0 0 0
| April 2 2 0 0 0
River ¢ June 1 0 1 0 0
No. of | July 0 i 2 0 2
isolates ‘' December | 10 S 1 ]
| well April 0 0 i 0 0
LSpﬁng April 0 0 0 1 0
Reservior April | i 0 0 4]

-+ .- positive, — --- negative.

* Majority of them fermented arabinose, and decolorized and coagulated litmus milk.
Sixteen of 37 strains isolated could be classified into K-antigenic types o V. parahae-

molyiicus as indicated in Table §,
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Table 8. Secrological Type by K Antigen of V. parahaemolyticus, Toxicity for Mice,
and Hemolytic Activity of Non-Halophilic Isolates from Various Fresh

Waters
Strain Source Grouap K Antigen TO‘\(;;)City for I(I;;CC * chi?l?iitl*%e
R308 River I K% 0/5 1/5 +
M70  River i K2 0/5 1/5 -
M&0 River 1 K18
M140 River O K22 0/5 1/5
A2 River I K32
Ad River I K21
134 Spring v K32
c3 Reservior I KiT 2/5 5/5
c5 " River 1 K71 215 5/ B
I7 River 1 K 24 N
11 River y K ‘
AB ~ River y K76
D2 River I K6
D6 River ] K?. —
D131 River | I K31 .
D2014 River I K3 ' +

* Mice, gpec strain weighing about 18g, rcceived intraperitoneally .5 #f of the 3%

sodium chloride containing broth cultures (]) and (.5 #f of the tenfold dilated
broth cultures (2), and the denominators indicate the number of mice used and
the numerators indicate the number of mice that died after 48 hrs.

*% One drop of the brain-heart infusion broth cultures incubated for ?() hrs. at 37°C
was inoculated on the brain-heart infusion agar medium added (.0001% crystal
violet and 5% preserved human blood, and after incubation for 1§ brs. at 37°C an
observation was made about the presence of the transparent hemeolytic-ring
around the culture,

C 5 (3900 J 7 (<7000

Fig. 1. Cell-Form of Non-Halophilic Bacteria Related to
V. parahaemolyticus and V. alginolyticus
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Non-halophilic bacteria live in

stream, reservior, well
spring and sc on

]

terrestrial water [

R /Sewage,\
River- River Cooking room,
side mud\l water Fish-monger
- i
l Fishes and shells
A

Coastal sea-water %

Non-halophilic bacteria
acquire halophilic character
and grow

4

Open sea
Fig. 2. Ecological! Cycle of Halophilic
Bacteria Isolated from River Water
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Table §. Occurrence of Halophilic Character and Mutation of Basic Characters in
Non-Haloephilic Bacteria Isolated from River Water

Sodium chloride Cyvtochrome
Strain demand * oxidase

0% 3% 7% 10%

Indol Glucose Gelatin Nitrate Sucrose

B - H + - -+
1 i
B - H + - +

+ + + + +
— — — Jr P
+ + + + +
f— — —_ ._!, —
) e —_ —

Mutated strains were obtained from cultures in 3¢4 sodium chloride cont'umng nitrate
medium in case of M{( and on 3% sodium chloride containing blood agar medium in
case of R 308, which were preserved for about a month in room after cultivation at

37°C for 24 hrs.

A orignal parent strain, B.....mutated strain,

+ - positive, - ... Negative.

¥ Sign (—~44) represents degree of growth after cultivation at 37°C for 24 hrs,

of
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Table 10. Species and Source of Halophilic Bacteria Employed for Viability Test in

River Water

Strain Species Source

N50 No identification River water

N68 No identification River water

T2 V. pavahaemolyticus ((2) Human patient

3526 V. parahaemolyticus ((07) River water

3726 V. parahaemolyticus (04) River water

3715 V. alginolyticus River water
River water

3802 V. alginolyticus

Table 11. Relation Between Time Exposed and Survival in River Water of

Halophilic Bacteria Isolated from River Water

“. Strain
NPT N5 N
Time in houfs\\ 0 N63
0 63200 T e
8 20700 17100
6 2600 11700
) 36 7200
12 0 w2900
15 0 84
18 9 )

One drop of 3% sodium chloride containing peptone water cultures incubated at 37C for
18 hrs. was added to 5)af of river water sterilized by heating at 115°C for 15 mins. and the
exposure was carried out at room temperature in July, and survival was indicated by bacte-
rial counts per #f in nutrient agar containing 39 sodium chloride after incubation at 37°C

for 24 hrs.
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Table 12. Relation Between Time Exposed and Survival in River Water and
Distilled Water of V. parahaemolyticus (T 2)

Composition of water Time in hours

River water Distilled water 0 0.5 1 3 6 9 12 )
Omt 50mé 320000 2 0 0 0 0 0
5 45 320000 3240 1650 230 50 10 0
% 25 320000 7630 30 90 110 60 0
30 0 320000 13300 5340 1840 130 60 0
0.059 sodium chloride con-
taining distilled water 50nf 320000 24 5 3 3 G 0
© (pHT.0)
Characters of river water Pre-sterilization Post-sterilization (115°C, 15mins.)
pH 7.4 7.4
Cl’ {ppm) 22 20
KMnO, consumed (ppm) 12 8

The experimental method was same as that indicated in Table 11, but the exposure
was carried out at room temperature in October.

Table 13. Relation Between Time Exposed and Survival in River Water Sterilized
by Heating or Filtering of V. parahaemolyticus and V. alginolyticus

Time in hours

Strain 0 o \6
A B
T2 110000 90 120
3626 100000 140 70
ar26 130000 70 B
33 100000 0 0
3802 110000 30 0
Acvienn heated at 100°C for 30 mins. B...... filtered with Millipore filter (PH .3 #)

The experimental method was same as that indicated in Table 1], but the exposure
was carried out at room temperature in September.

Table 14. Development of Sensitivity During Exposure in River Water to Selective
Substances of V. parakaemolyticus in Halophilic Bacteria Isolated from
River Water ’

Bacterial counts per »f after 3 hours

Strain No addition Teepol 2% Bile salts 0?%9
3626 2230 50 0
3726 4750 1210 30
3715 3410 0 0
3802 31600 4 0

The experimental method was same as that indicated in Table 11 with the exception
of using nutrient agar medium containing selective substances as subculture, but the
exposure was carried out at room temperature in September,
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Studies on Vibrio parahaemolyticus.

4, On the distribution of Vibrio parahaemolyticus in fish in pelagic
ocean to the south of the Hawaiian Archipelago, and fish and

sea mud in Honolulu.
Norio YASUNAGA

Nagasaki Prefectural Institute of Public Health

(Director : K. Takanasal. M. D.)

Abstract : The present survey was carried out to obtain a further information on the
distribution of V. pgrahaemolvticus in other regions than Japan, following the previous survey
in the Southeast Asia. Fishes, sea muds and sea sands were collected for isolation of the
ofganisms in the stations shown in Fig. 1 and 2. The selective media, TGE liguid medium
A and TCBS agar medium, were adopted, and isolation of the organism from these samples
was carried out by the streak method on the agar medium direetly or after cultivation in
the liquid enrichment medium. Of the cultures isolated, the 18 cultures were identified
as V. parahaemolyticus, and the 27 cultures as V. alginolyticus after the biological cxami-
nations. In addition, the strains of V. parahaemolyticus were tested for determination of
serological type and group, and toxicity for mice. The experimental results are shown in
Table {, ? and 3. The 12 strains of V. parahaemolyticus were isolated from pelagic fishes
caught in the Middle Pacific, and the 4 and 7 strains from fishes canght inshore and sea
muds collected in Honoluln respectively. These results indicate that the distribution of V.
parahaemolyticus in tropical ocean may not unusual, and that vibrio inhabits the inshore
gea-area around the islands locating in the ocean. None of the vibrio was detected from
the fishes obtained at a fish market. The main reason may be that the majority of fish
samples was brought from the American Countinent and a Iig.rt was from fishing grounds
near Hawaii, and that they were preserved in good condition. It scems that more resear-
ches in fish markets are necessary to get the information about the vibrio. The V. para-
haemolyticus strains isolated were divided inte § types of K antigens and (1~(03 of (} groups,
and all of them were confirmed to have virulence for mice. It is noted that the 4 strains
of them were sucrose fermenting ones.

Since it has been presumed from the previous and present survey that the organism is
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widely distributed throughout the tropical sea-area of the world, it is probable that the

V. parahkaemolyticus food-poisoning implicated in marine fish is apt to break out in the

Pacific.

Fish posioning has affected more than 433 persons in over 54 recorded outbreaks

in Hawaii since {900. It is of interest that some case of fish poisoning resulted in undeter-

mined classification in Hawaii displays similar symptoms to the V. parahaemolyticus poi-

soning. At the present time, ciguatera fish-poisoning is considered to be of the most serious

potential health disturbance in Hawaii. It apperars to be fairly difficult to distinguish the

V. parahaemolyticus fish-poisning from cignatera, which exhibits mild neurological symptoms

and a short duration of illness.

Therefore, it is possible that outbreaks of the V. paraha-

emolyticus fish-poisoning in the tropical sea-area were so far included in poisoning of the

group of undetermined etiology or attributed to ciguatera,

s
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Table 1. Isolation of Vibrio parahaemolyticus from sample collected in the Middle Pacific.

St. Station of Date of Kind* and’ No.: _ Strain Vibrio para- | Vibrie a?gi-
No. collection collection S‘a;;.fple Sl(sflft%d(éf) haemolyiicus nolyticus_
. Kurokajiki 1 '
22°-47"' N Aug. 186, ]
b Tmeerw | 1865 Mobachi : 418 1 1
o Binnaga 2
2°-21'N
2 175° <23 w Aug. 17 SAéiv%;r;z:nbo } 3 17 0 4
Foraikajiki |
21°-17' N Kiwada 2 ,
3 a,TAIO_QI,IVV Aug' 19 Mebachi ‘] 12 4T -( 13
Katuso 1
N Katsuo 1
20°-54' N
! og-aow | A 2 %(au‘:,g}r;z;jiki % 2.4 2 °
90° -39/ N Malajiki 1| |
5 67° 3w | At 21 | Kiwada p 4T 2 i 2
Total o, 17 2599 12 25

*  Kurokajiki

Makaiva mazara JORDAN & SNYDER

Mebachi Thunnus obesus (ROWE}
Kiwada Thunnus albacares (BONNATERRE)
Binnaga Thunnus alalunga (BONNATERRE)
Akamanbo Lampris regius (BONNATERRE)
Sawara Scomberomorus niphonius (CUVIR & VALENCIENNES)
Furaikajiki Tetrapturus angustivostrostris TANAKA
Katsuo Katsuwonus pelamis (LINNAEUS)
Makajiki Makaiva mitsukurii JOREAN & SNYDER
¥% 5(—) indicates strain which did not ferment sucrose on TCBS agar medium, and
S(+4) indicates fermented.
Table 2. Isolation of Vibrio parahaemolyiicus from sample collected in Honolulu.
Pl D Ki . | i e v .
(ffce gfte ind g?d No iSS(;Clzat';nd Vibrio pava-| Vibrio algi-
collection collection sample S(—) S+ haemolyticus | nolyticus
Ala Wal yacht Aug. 25, Indian fish i l . '
harbor 126 Undetermined fish § 7 19 2 2
Pompanos 29 7 |
. Moi 10 :
Fish Market 2 . .
near Aug 29 | gammabi s - 0 0
Honolulu harbor
Moana 1
Palani 1
' b
Honolulu 24, .
harbor Aug. %g, ! Brawnish mud 7 45 — 4 0
: \
Kewalo : i
basin | Aug. 27 Brawnish mud 1 ! 1 - 0 1]
Waikiki o
beach Aug. 27 Whitish sand 2 ‘ 0 - 0 0
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Table 3. Sucrose and arabinose fermentations, serological type
and group, and toxicity for mice of Vibrio parahae-
molyticus isolated in the present inwvestigaion.
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G=gill of fish, I=intestinal content of fish, M=sea mud.
Mice, 35~40 days old of gpc strain weighing about 18g,
received intraperitoneally (0.5 ml of the 39 NaCl broth
cultures containing approx. {8 cells (]} or 107 cells (2) of
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mice used and the numerators indicate the number of
mice that died after 48 hours.
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Detection of Food Preservatives and Dulcin

by Thin Layer Chromatography

Atsuko SADAMATSU

Nagasaki Prefectural Institute of Public Health
(Director : K. TAKAHASHI, M, D.)

Takeo KiNa, Toshihiko ARrivosHI and Eigo TAKABATAKE

Department of Hygenic Chemistry,
Pharmaceutical Faculty, Nagasaki University
(Director : Prof. Dr. E. TAKABATAKRE)

Abstract : Thin layer chromatography was applied to the detection of benzoic, salicylic,
dehydroacetic, and sorbic acids, ethyl, propyl and butyl esters of p-hydroxybenzoate and
dulcin. Kieselgel G activated at 80°C for 3( minutes or Wakogel B-5 activated at {00°C
for 30 minutes was used. For the detection of the spots, 19 ferric chloride solution, (.19
bromecresolgreen alcohol solution and 144 potassium permanganate solution were successively
sprayed. The chromatoplate was developed with chloroform-propionic acid {4 : {) mixture
for the group separation of the esters, the acids and dulcin.

Chloroform-ethyl acetate (9 : 1) mixture was used for the separation of sorbic acid
from benzoic acid and dehydroacetic acid, and also for the identification of esters (as
p-hydroxybenzoic acid). The preservatives were clearly separated with n-heptane-propionic
acid (4 : 1) mixture, by which the good separation of dehydroacetic acid from benzoic

acid and sorbic acid has been achieved.
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Table 1. Color of Spots of Food Preservatives and Dulcin on Thin-Layer Plate

... Roagent 1% FeCly | 19 FeCly, 0.1% BCG | 1% FeCls, 1% KMnO,
Compound Tl

Benzoic acid light brown ?‘1?1—111 ?}I:Jr‘;ﬂe (50 kg
Salicylic acid purple purple dark purple (1rg)
p-Hydroxybnzoic acid vellow yellow brown (0.5#g)
Ethyl p-hydroxybenzoate yellow Dbrown (0.54g)
Propyl p-hydroxybenzoate e vellow browa (0.3#¢g)
Butyl p-hydroxybenzoate yvellow brown {(.5xg)
Dehydroacetic acid vellow vellow brown {]2g)
Sorbic acid yvellow yellow ((.o#g)
Dulcin vellow brown {(J.5xg)

( ). ¢ The values shown in parentheses represent the minium amount capable of.

being detected on thin-laver plate.
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Fig. 1 Chromatograms of food preservatives dulcin
- Adsorbent ] Solvent system

(a) Wakogel B-5 (B) Chloroform—Propionic acid 4-1 ()

{(b) Kieselgel G (A) Chloroform-Ethylacetate -1 ()

{c) Wakogel B-5 (B) Chloroform-Ethylacetate 9-1 (])

(d) Xieselgel G (A) n-Heptane-Propionic acid 4-1 (]}
BA ; Benzoic acid PE ; Ethyl p-hydroxybenzoate
DHA ; Dehydroacetic acid PP ; Propy! p-hydroxybenzoate
SOA ; Sorbic acid PB ; Butyl p-hydroxybenzoate
SA ; Salicylic acid DLC ; Dulcin
PA ; p-Hydroxybenzoic acid
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OBEEFEE(BA, SA, DHA, SOA)ITRI(.9
Plb, Rmo43vBEERBLIOTOZRTME (P
A, PE, PP, PBL0.6~0.8 XaoF 0.4
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Table 2. Rf Valuees of Food Preservatives and Dulcin

\\_\ Solvent®l ] | o : i I
Compou;ﬁ\“*»‘_‘éﬁisﬁf})entﬂ “ B | A l B : A
T ——— i H ' |
Benzoic acid 0.87 0.42 0.83 0.82
Salicylic acid 0.87 0.20 0.34 0.63
#-Hydroxybenzoic acid 0.63 0.47 0.02 0.22
Ethyl p-hydroxybenzoate 0.76 0.56 0.73 0.21
Propyl p-hydroxybenzoate 0.78 0.61 0.76 0.25 o
Butyl p-hydroxybenzoate 0.81 0.67 0.79 0.28
Dehydroacetic acid 0.88 0.33 0.84 0.27
Sorbic acid ! 0.99 0.35 ' 0.22 : 0.72 D
Dulein | 0.41 ; 0 0 0.13
¥ [ ; Chloroform-Propionic acid (4: 1) :

I ; Chloroform-Ethylacetate (9: 1)

Il : n-Heptane-Propionic acid (4: 1)
# A ; Kieselgel G

B { Wakogel B-5

Sample
containing
BA, SA PA, PE, PP, PB, DHA, SCA & DLC

’ homogenized with water
i filtered or centrifuged

Aqueous solution

‘ acidified with HCI
i extracted once with 50~ 100 ml of ether
d ‘ !
Ether layer Aqueous layer
' washed with water
| extracted twice with ?2(ml of |9 NaHCOs solution

. - 5
Ether layer Aquous layer

acidified with HCI
| extracted once with 50m) of ether

Fraction X 4 i !
containing Ether layer Aqueous layer
PE, PP, PB & DLC :

hed with water i
hydrolyzed with NaOH solution ’ was i

acidified with HCl i concentrated g i
| extracted with ether

washed with water
I concentrated

N2 Fraction Y
Fraction Z containin
containing BA, 5A, PA, DHA, S0A & DLC
PA & DLC

Thin layer chromatography
Fraction ‘Ac‘lsorbent[ Solvent

For group separation

b
X, Y 1 A or B [ i
For detection of individuals -
Y | B | I
i A or B 1
z | B

Chart 1. A scheme of separation of food preservatives and dulcin in foods
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Colorimetric Application of 4—Aminoantipyrine to

p—Hydroxybenzoic Acid and Ifs Ester

Yoichiro BAN and Seisuke TERADA

Nagasaki Prefectural Institute of Public Health
(Director : K. TAKAHASHI, M. D.)

Abstract : Several conditions were tested for application of 4-aminoantipyrine to p-hydr-
oxybenzoic acid (POB) and its ester as a method for colorimetric determination,

The most suitable procedure is as follows. To an aqueous sample selution containing
10~100 #g of p-hydroxybenzoic acid per ml, 2 ml of buffer solution (0.1 N NaOH 7 vol. plus
0.1 M HyBO; 3 vol.), 1 ml of (.5% 4-aminoantipyrine solution and | ml of 1.5% K;Fe(CN)g
solution arc added. After the mixcd solution was kept within the temperature range of
15~30°C for 30 minutes, the absorbance of the. solution (red color) determined at 505 me.

The recovery of p-hydroxybenzoic acid propyl ester added to foods was tested.
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Fig. 1. Reclation between reaction time and
absorbance
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Fig. 6. Calibration curves ot POB at
various reaction temperatures

Table 1. Relation between pH of buffer solution and color

10 0 12.65 | Yellow | Light yellow 0.020
g 1 12.80 | Light orange Light vellow 0.0725
8 2 12.50 Orange Light yellow 0.055
T 3 12.30 Red Light yellow 0.260
6 4 12.00 Red(later turbid) | Yellatv(later turbid) —
S 5 8.90 Orange (turbid) | Yellow (turbid) —
4 6 9.30 Orange (ppt.) | Yellow (ppt.) —
3 7 ,8.95 1 Red Orange —
2 8 8.60 Red Red —
1 9 8.10 Crimson Crimson —
0 10 5.65 | Crimson : Crimson —

Lars
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Table 2. TRecovery of POB-propyl ester
added to foods

‘f;glgugfgp%i Recovery

Foods ester adde

lggl%)m frcel glg Bas free Recov(e{g)

Soy sauce A 12.5 12.2 97.5
¥ B y 11.1 95.2
# C 1.25 0.90 72.0
¥ D f/ 1.10 88.2

“Miso” A 4.00 - 3.43 85.6
# B y .3.22 81.1
@ C 0.40 0.21 23.4
# D & 0.23 57.2

Water A 10.00 9.88 98.8
¢ Bl 100 0.8 | 86.0
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Table 3. Reactions of analogous substances

Substance ‘ Reaction Color
o -Naphthol g + Red
£ -Naphthol ‘ + Ppt. (light green)
Vanilin | — Light yellow
v
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On the Drinking Accident by Cyclohexene Occurred

in Bottled Juice Sweetened with Cyclamate
Seisuke TERADA, Yoichiro BaN, Atsuko SADAMATSU and Masahiko KURODA,

Nagasaki Prefectural Institute of Public Health
(Director : K. TararasHI, M. D.)

Abstract : It was confirmed that the drinking accident at a certain bathing beach is due to
foreign odor evolved in bottled artificial orange juice sweetened with cyclamate.

The reason is based on the following results.

(1) Petroleum-like odor, precipitate contained iron and ferric ion were obviously
detected from the inferior juice, furthermore, nitrate ion was found in the source water. (2D
The foreign odor was caused by reaction between nitrite and cyclamate under the acidified
condition, and the entity of the odor was gaschromatographycally identified with cyclo-
hexene. (3) Nitrate was reduced to nitrite with iron dust under existence of citric acid in
sealed glass ampoules. (4) Cyclohexene give a nauseous smell.

It is reasonable to suspect that nitrate in the source water was converted to nitrite
with iron coexisted under the process of production, then as a result of which cyclamate
was degraded with the nitrite, cyclohexene occurred in bottled juice and its foreign odor

invited vomiting.
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Radioactivity Survey Data in Nagasaki Prefecture in 1965.
Seisuke TERADA, Yoichiro BaN and Michio YAMAGUCHI.

Nagasaki Prefectural Institute of Public Health
(Director : K. TAkAaHASHI, M. D.)

Abstract : In 1965, a 2nd nuclear test explosion in the People’s Republic of China was
carried out on the May 14th. Under this influence, high gross g radioactivity (0.5 pCi/ml)
in rain was detected on the May 20th, but after 2{st, the activity diminished rapidly.

During the period April 1965 to March {966, the results measured gross @ activities are
as follows,

The activities in depeosit and wafting dust of fallout were on the average 1(.7 mCi/Kn2/
month and 2.1 pCi/n’/day respectively. They thus decreased approximately 4(~50% as
compared with last year. On the other hand, the average activities in city water, potable
rain Wa.ter; fresh milk, fluit and soil were .5 pCi/L, 18 pCi/L, (.16 pCi/g, 0.06 pCi/g
and 3.5 pCi/g respectively. Therefore, they are constantly a level with those of the last

several years.
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i 152 >80 7.7 1103100 0.9 050 0 1 Q117 0 0,
BB B 153 =30 r.ori104, 99 1.0 0.7 0 0 0 12.4 g 10 - 540
ook 1161 =300 7.4 6.7: 1010 6.9 0600 : 0 12.3 | 0031 tr ¢ 3]
Pt bR 17,8, 2230 7.4 8.9 &7 4.4 1.4 1.6 — 16.9 | 0.8410.018 540
Afr W 18211983 7.3 5.9 621 8.5, 2.2 L 2.2.11.0 30.0 | 2.350.103 7,900
gt | 18.4118.1 ) 7.31 6.2, 74| 8.4 2.4 2.3,72.5820 1 21970162 2,900
20l 1) 19.6 144 7.8 5.1 56 7.4 3.1 4.0,154.5° 9,800 1.86 0.084 2,500
e & kg 20.3)2007) 8.1 5.0, 65 4.0 2.4 . 3.4 546 16,900% 1.35 0.076 730

: : : :

T o# B 4G 17.0) =30 7.4 9.3 89 3.7 .27 0 | o 21.0 0.33 . 0.051 - 1.300
mode K 118.8121.5) T.41 86 91 |10.1] 2.3 2.1 - 30.5 1.62 0.114 . 6,600
A BEraor 21129 =300 7.61 9.2 90 1.6 0.7 0.5 0 20.6 0.06 0.022 150
#1621 22.0 7.4 6.3 68 [15.3) 2.9 2.7,20.0 35.1 3.11 - 0.146 . 18.000
LEEET 981221 141 7.1 19 120 237 1.7 — 2713 0.89 0.049 14,000
o )1 16.8119.5) 7.4 657 77 5.0 3.6: 261 — 374 1.81 . 0.115; 8,100
o K J16.9 176 7.4 6.4 65 |23.2) 3.7 2.8] — 35.3 1.59 : 0.132 ; 6.800
rascie ki 19.3 | 4.81 6.9( 1.9 19 177 18.1 15.153.8 165 12.55 |0 | 9.600
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35°18.61 =30 7.3 95| 98 | 24! 0.9 0.7 —|13.8 0.33 .01 29
P 36:18.4 =30 7.3 84| &3 350 1.1 14, — 1713 0.91 . 0.020 i 380
IR 370 12.8 =30 7.6° &8\ 8 : 1.4, 1.2 1.6, —|18.2 0.72 0.017 | 100
3°17.81 >80 T4 9.1) 92 [13.10 41 57 —|247 421 0.037; 1,700
ool 1 a2 s bag 26 445485400 169 0.04) 160
?ﬁji’!jm 3B 121001160 7.9 2.7 50 5.0 2.9 2.8]|45.8 16,900i 1.55 i 0.020 630
Clramy [ 371 19.9 1 16,8 7.9 A.0 63 4.9 3.1, 4.3|82.516.1000 1.1t 10.038 1,600
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—_— ———a - ; ! -N*"‘ pp— X !
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i3 o207 52! 671 2.8 30 169.2, 9.9 11.6)86.21.220] 438 0 200
JEERS 136 19,90 4.01 6.6 | 3.2 34 |82.0| 891 9.8,72.5 446 | 5.65 0 :1600<10¢
(Pl 37 167 4.7 6.7] 3.4 34 9651135 5.9:7t.5¢ 114| 597 0 [1000x108
38,1380 58 67| 5.3 8 ,95.7|16.3| BT 661! 1765 | 683 0 | 2.5%10%
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9 184 1.0 712 74 7.5 1 61.8 28.2 174 170%10°
11 0 193 ' 1.0 1.1 16 142 1 158 259 1 1.5 210% 10
3 1 189 0 2000 7.1 6 13.8 © 54.0 2.4 , 0.8  45x10°
B 2T, 80 T T4 1.5 547 %010 Hx
70 19.8 0 75 1.1 76 17.3  72.4 3.3 ¢+ 0.90 0 T00x10°
9 97 9h T 67 21.8 . 194 35 1 165 0 17010
21 93 1500 120 12 0.7 | 276 2.0 1 1.6 40x10°
23 R/ B S N 56 , 20.9 242 ¢ 119 40%1CP
| 183 1 =300 7.0 3.9 1 126 221 093 02x]¢
3 182 @1 =30 721 & 25 1 12 20.8 | 0.4 14108
5 18.0 ¢ =30 7.2 1 8 | 52 i 202 200 | 045 68xiQ8
7 18.2 200 0T & | B2l 105 26.3 | 1.83  120%10°
®D AW OB O R Yo oW BOm
B ] woc | oy DO__  BOD|coD ! A% N NIND, N A
Hpk m_, C 1 g/t Cwg/f o ifaTnes | me/f | wme/f o wg/f | me/f Comg)f ! MPN/wf
Bgshi. 380185 19.0 83 839109 1.6 | 23 1 2.0 | 007 | & 20
7 0mTF — 183 185 83 7.0 0.8 | 1.4 0 1.2 0 012 0004 0.4
R AL 29190 188 | 8.4 842 11 . 2.4 24 27 017 e | 43
7 0mF | —|183 19.4 | 83 6.89 08 | 18 18 . 009 0.003| 13
A 28187 18.5 | 83 845 110 ; 1.5 | 3.4 | 21 015 0003 38
= Wl 2.8/18.8] 189 83 836|109 @ 23 | 2.8 2.3 0.13 @ tr 40
B | 25|18.7 189 | 82 T.B4 2.3 32 0 1.9 0%t 36
[ m| 2811871 18.8 7 83. 8.28|108 ! 1.8 | 2.6 | 2.3 . 0.41 | w . 18
R | 260188 1861 8.4 827 107 | 27 | 4] | 20 0 022 | tr 60
® oo W1 200189 187 83 839103 ¢ 3.1 | 22 | 2o . 018w 140
_c S 2.6(18.7 18.8¢ 8.4 841108 | 25 | 35 | 2.3 ! 014 tr 38
BA1Fv2 0 206189 189, 84 838 110 | 2.3\ 2.0.4 2.0 . 0.2 0.007| 110
%2 Fv7 | 220190 185 8.3: 7.23 30 32 93 0.5 . 0.007 11.500
gk f 2.3 19.00 18.8 0 8.4t 842 110 | 3.2 | 33 | 23 0.6 | C.004 60
¢ 0mT | — 185 193 83 678 882, 0.8 | 1.6 | 1.8 006  tr 3.5
Ko 147188 155 7.8 6.27 | 18.7¢ 6.8 | 80 | 1.8 0.91 | 0.084 19,000
FERID 1511860 134 T8l 492 59.90 6.8+ 9.2 | 2.8 1.04 | 0.060 26,000
¢ MM 181188 186 83! 732 83 30| 40| 26 046 | tr | 240
Koo 24189 188 82 746 9.7 25 | 371 26 0. ool 150
WEJNE ] 1T 188) 10| 87 552 109 38 | 5T | 26 0.8 0.083] 330
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