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Epidemiological Study of Enterotoxigenic Escherichia coli and Coloni-
zation Factor Antigen in Ehime Prefecture

Naruki KAN,

Takashi NABEYA *1,  Hiroo INOUYE

Kimi YOSHIDA , Tsuyoshi SAITO , Masatoshi MORIL ,

Eighteen strains of Enterotoxigenic Escherichia coli (ETEC) was identified from 100

strains of E. coli as enteropathogens, which were isolated from diarrheal stools such as

overseds travellers, stools of healthy people, and water samples of rivers and wells.

Easy and reliable identification of ETEC was performed by serological typing test and

Hydrophobicity test.

Although hemagglutination patterns were classified into five groups according to both

hemaggulutinable species

» erythrocyte and mannose sensitivity, no relationship between its

patterns and enterotoxigenic production capacity, or their serological types was found.

Key Words : Enterotoxigenic Escherichia coli, Trave Her’s Diarrhoea, Hydrophobicity test,

Colonization Factor Antigen

[F L&

TRYBROBERE 25 NBEOFEIEE {1 LAl
ENTUAD, ZOEFPREERE O RIS ( #
BEINTNBILE pb6T, RRLRS B0,

z 0k 5B TFHORH & UTHRE SN TWD ARG
REAIBE & R IEN, BE SR ABHE (Entero-
pathogenic Escherichia coli:EPEC), IBE®E
F EE AM5# (Enterotoxigenic Escherichia
coli: ETEC), BEHAE A XEH (Enteroin—
vasive Escherichia coli:E IEC), BEHM#
k385 (Enter ohemorrhagic Escherichia coli
:EHEC), ®4 BICE SN T3, S Hic5 %R
¥ U, EPECIKX Hlfa~DkkHE $ 5 — DN
5, BERE A (Enteroadherent Aggre—
gative Escherichia coli:EAEC) BRI NT
RN

BB RN MILTT=RET 8 TE 234 %M
*1 BIBIRST EREUREHI R T '

zh bORT, ETE Cida v SOk TH 2
ErER e 2 BETAEOEEE T, BRE RIS
F B/INR FRIEOEERRE TH 5. DOSE TIHEN
WiT 7 — 2T & T, YR~ OENEH T RIES
s 5N MERNSB . Ei, EFAPEERCHFE
OFRERSE» b DM, TORKHE L UTEE
Thb.

Z L TRAIE, ARICKT3ETECORERRZ
W21, TRUE BEEE, BEEEEE, WK,
Hikd b ORBEABEOBRE R4, SHINII100
BORBEXRGES B TOTHRER A2 5IL, TD
ER & 2 T MR KN THRETL 1o DTl 3 5.

HHE&LUHE
1 IR

& EFEGTTERL, 1982487 Ab5 1989F 12 £T
DO, 2V SERMIK 6L 0% OFIHBR TR T
FIR UToE DI 1 20 ik, REREFE 813 1RIAE,
FI 1A LIk, HFE K28k Lh ST 5 e TE

_—l_



TCHRERIEE 93 Bk, 3 6iT, £H - HETHRERE

DFEED O L TORIEABE T, 10087 H 3,

2 MmEHE

(D) RERE OB

FEF 1 Cary-Blair EHH 310MI 4 © ) A ERK
IR Lic b D%, 7z, M)k X ot EAi, B
G LBEMITI6C, 46~48REM e L, ¥ 2 EEDH
Shic b oRxhThke Ui

AR, B1RL:. BEREEDHLER
mrHb ek L, 36°C, 18~24 BERSE LIz, DHLE
FEEHLICHBL 1o RREEL, CF ASRES
B9 L, B°C, 16~20BE T8 AF 65D Hy d—
rophobici ty—test (salting—out B)®fT~7, *
i1 EIAT U CHE (PR ERSARR 5 & UM R R g
i & 2 S BRI % B I U TfT - 12 Hy dro—
phobicity—testi X PNMFE BB ICBVCETE
CisBEDNIIERICOW T, & biITi#dEx v 7 o
b (ST) BX UB#M= V5o bxvy (L
T) OFEEHB»P Tz, '

(@ ST, L TEkHER

EH%ZCAY EXH T36°C, 20~24 BSE & 5 ko
L, 3000xp m, 203 RELER, <« OLEEZHEMMELE L
72. S TEELREE, £H%2~4HD dYRILDL~
o225 VB E TAE (3Y 2 RE TA
(W) e kb T 1o, L TEEAEN S, WG 5
7wy ABHER IS (VET-RPLA [HR] ) Bl
Elek 234 1k bi5-7c.

(3 i EREEsEat e .

CF ARRKEGHITEE LIcEi® 0 0IM-PB S T8
Bitg#Es, 2050l ERBORMEPENS UF

Me 4707 L—bATREL,37C, 30 HRGFEEHE,
4°C, 6FSIWE L BEEOH@REE L. Rk,

b, 9, FUV, VY, 29kY, ELE b
O 6 BERHEAEL, LI d L0IM-PBSE 1%~y
J =200 01M~-PBSIZ0.5%ITH AL 5 Iz2lEs
b o,

HFRUT B 2 NRIT T HEED L OFRRE RN
e LR L. B 12080 9 B56&(46 7
%) b & FEESRE shis. @Elici, WERE
B3 2698 (317%) LRLERICHRHS h, FOARIE,
ETEC1T%(142%), EPEC 9% (7.5%) 4T
VA, RWTHIVE AT 144 (1L9E), Htfusy
4—9 F(1.5%) FAEI & (159, BRETV 4
4% (3.3%) ONFiTHE xR,

i, SEBWIERISHE 100 kORIt 5A

—_— —

w&
EREOHEE DHLEREH
37°C, 18~24 hrs
BHLVEE
C Fmééffﬁﬁﬂ

37°C,1824hrs

Fhra—a vr|#wr“-€%
|
Hydrophobicity—test A (L2 R A BR
(Salting-out #) o WS I L BB
L J
!
ﬁﬁﬁi%ﬁﬁl (ST, LT)
FRIMBREE SRR

Bl1 R KEEORE %

#F1 BREICE 5 A TE TREBE
> & D FRIF B BiEHIR T
(198247 A~19894E12H)

®mE U R 120
beelisteal Dty 56 (46. 7%)
ARG 26 (3.7 %)
ETEC 17 (14 2%) %
EPEC 9( T.5@%)%
HIVE R T 14(1L7 %)
HoEnNs & — 9( 7.5%)
AR 9( 7.5%)
Bae Ty 4C 33%)
avSig 0C 0.0%)
NAGEFI# 0C 0.0%)
* 18

REZOBFREHCTOUVTR S IOR Lit, BHREED
BHLNIIEERE BT, N ODOEEESES 4 Tt
STDOAEERISK, LTOAHEER] K, ST+L
TEER 2T H T, F1z, REEEINICIZNEN R
ATHRBZE D OO s NICHEkLTH2EA, TNTTF
FEBELETHY, @EFE, AUk, #Fk»50
B TR A SN T

FEAIEH 1008k DHydrophobici ty LEBEELE
# 47 DBAR 2&E 3 LR L2 Hydrophobicity [k
RAKRD 5 L EEELERIZIC T, FONRIL STOA



%2 REXEBHEDOBRESE

mE o EHEHICE 32AR
S ¥ Enwa TRl B OElm N K|F OF KlE O ff

%(f:wﬂ) (n=813) | (n=51) | (n=28)
R E # ® 100 26 55 8 4 7
SREZE 18 17 0 0 0 f o
& | sTD o 15 14 0 0 0 1
4| LD 02 1 1 0| 0 0 0
F|ST+LT 2 2 0 0 0 .0

138 LTOALEE, ST+LT 2B TH T £12,

Hydrophobicityfath icis\ v UHHR (STO) BEAEN
M2k dHo1. WITETECOOM R L BREES 1
PO %% 4 WWRL o, MIEREI Tk, O 148 B A3

BABL kb, 5 56 kb OEREENTED bh

fo. PRVTO 12680 8 Birh 3 #k, O 6 B8 4 AR EE,
O 255932 erh 2 BRO 27 BUHS 2 ke L R T hThiE
FEEEHSRYD N, ERRERARNETREIT &
tetn o Todibe b BRSO II S OMSHD o 1.

ERESPRHTREKL ROV T, 6 EEDORIL
RicHT AR EARPEE LI .5, RS ILRLIC
& 57500 —VICPET AL ENTERL. /¥4
—vlikvr ) —2EETTH 6 BEORMERIZY L
CEERERL DL D, NE—v 23V - AEET
The b, vy, ThEy MTHLTERRERZS D
b, e —v ke —ABEERTEY Y, FY
v, ey U TEEERL 20, Ne— 4
ZO Y, EEy MIHLUTEEER O/
— ZBE T TRV hoRmERicH LT & B
DD BIITVE D, 82 — 5 IFELE g FRRN
TN FNORMER I L T S SRR Z L LaN DT
HA, AhFNO s — BT UILET ECORBE
TRSE— W6 HEEIZL, AT E—1]
D5, ta—3D3E, NF—r2BLT4IOD]
HBOIETH T iz, HFEEE 24 7L Hydropho—
bicity & USRIMBREEEREDIIFE 2 %6 iz, O N
& Hydrophobicity 38 JORMERERMDBERRZERT
foR LT, S TEEA 12 BkD 5 BHydrophobicity 3
P 108 T, FRIMERERH/ € & — 2 131 W58, 4 IT1EE,
Sl 4 lETh T TI-OMEETAS L, BbEH
BOZ 0 148 BT, HELZ6 BRE T THydro
phobicity BT, RMBRIEHE C & — I LIT2HE,
5iC 3 Tho 1.

D theat—stable enterotoxin of ETEC
%) ‘heat—labile enterotoxin of ETEC

#3 YISO T AN ICRERABE® Hy dro-
phobicity E ERESES 1 7 LOBER

Hydrophobicity | ST LT ST+LT | Bi#EEL
T = - 13

a o - 1

(24) - = + 2

: - = = 8

(76) - = - 74

#4 M TS N SR E R olnE

WEEREEs 4T
. ﬁg}ﬁ K4 4

fogED | sTh LT STYLT ST‘LT+ ST LT |2t
06 1 . 3 4
025 2 2
027 1 1 2
O1l26 3 ) 8
0148 1 5 3 9
uT? 4 1 5
5 2 15 1 12 |30

1) : BlnHE fganiEic X 2351
2) : untypable

%5 HRELBEORMRBERE

== o I BR B Bl ETEC
see-zo e By R eve =oN) Em, b B
1 |G ]+ + + + + +
T Ty TETET ] s
2 ||+ - - + - +
W [¢ = = = ¥ ] 1
3 |-+ + o+ - +
|- [ T 2
]2 2 = = % &
Hl-- - = - - 1
5 [@]- - - .- - NTY
®|- - ~- - = NT 6

D : 1%~w/—-AMPBS
9 : not test



26 #5REE 2 1 7 2 Hydrophobicity 38X ¢

FRITLER HER A8 & O BIGR
ﬁﬁﬁ%j: 3 | Hydro phobicity Zﬁf]iﬁ;f%:&;/
ST 12| + 10 ) 114
El R 1)1
LT | + 1 1
- s it
ST+LT 21 + 2 1 1
= 0

£ 7 OlnHg EE Hy drophobicityis & (FFRIMER
REERES O YR

MY | BEL | Hydrophobicity ﬁﬁ[[l]}:ﬁﬁ%ﬁ&*’?—-:/
123|465
0148 5| + 5 2 3
S I il
025 | 2|+ 2 TRERE
i | ; e
06 1 s 1 1
i e e e e
Q27 1 | + | 0
s SE P
0126 1 + 1 1
R ek Sl o i
UT#* 4|+ 4 2 2
e o
*¥luntypable
-

ETE Cif, HdEIC BN TRICIAGIYE & UT
EH 3h, coRHERiEEs abhad . g1,
A TRE T A THET b T ORER & LTlREaN
T3 9).

HEUT T, Ak THEMICE TE CHOBET 370

DITREENFITTARET &Y, iHHA &b
DOREFLEFRRE L B Aohic b b, @
ANTREFEE LCRICHE T8 THA LEA BNAS.
ETE CELEEIR, ETE CHY/NBE:E - faic
R, EELIGEBEEL, TAPKCTOISE=
vFebFUyRPEATAL LICL VIEESS. LI
Mo T, L OEFESH TTNEREYY, COBS
Wh BRI fE BT (Colonization Factor Antigen:
CFA) OFERF T 52 &03T 5hid, ETECIZL
ATRIETHS C EVFRTES0. AMb1, ET
ECDASY —=2 ke UTlsalting—out HITL 3
Hydrophobicity-test »H R THAhR2HE L,

_4_

EVEEMD S 5 LR RELTVA) . RAL, 4

B O OB I Hydro phobicity —test ®HI D

AR, BEE L DT 2T AE S RE R & Ol
T PRYERE: & 36T L TR LRSI L 7 & 25, Hydro—
phobicity (B TH 2 T &1tk 3 ETE C O

1388 9% (16/18),1RHIESRIE 90.2% (74/82) THY,
BEROREICH-AMGTEAMESHRHELLEALD

iz,

F iz, BEEFIEL OB RNERICH L CRENF
B mT o &5 bies hTish 10 g1, 2hiz
EERFOBEICL - TEMPHL T, LT,
4 Ok R AEDOES 1) & i U, S HT O
BHSET AL, S4— 2 1 IXCFA/I § L <iZCFA
/I, 74— 31ECFA/ I T3 &8 A LN

Fbie, HEEES4 T2 OMER E Hydropho—
bicity £ XOFRMIRELE 4 — o & 2 HlHRE LT
AIZHE, FH DIt , FORERZ AT C
ERTELLSTL &%, 3 GIEAZERLIS A
THERS T2 08NS 5 LEL LN,

ETECIzk AduER, BEICES L= v7a b
Fo U BEETACLICE WEET .51, Hydro
phobicity—test 2EALE EET MW +5C &iT
kb, TOBHBLIVEBILS LEALNL. 4%
i, EARTE PREAE RSO, ETEC
BLEL M T A L PR Ih, T OREOEEE
BEEATWE EELBNADT, BEKHZHTiC
FRELZLDIZLTEABENS 3., iz, T O]
EIEEERTFOEERAZELTEY, £hizo
WTH G LTV EBBETHS LBbhi.

TEH

1 ETECIZ¥EANT TRES » of gkl 3 h,
A REIAE & LTRSS IEE T A TH B LE AN
2 ETECO#HIZHydrophobicity—test Z20EH
TR EILD, BELOBESHENTAZLEL
&,

3 ETECORMEREEIEL SHREES 4 T LT
O ORHRHEE Lishi, £ OREER 2T
CEIFTEL ST

4t ETEC OREME CESHTI L 38 ES
DEARETHY , EEEFICOWTE bl 2N
ABBEBH BHEELL NI

HERFEI [k FoERE S e AT R U e
itk bz sl b DTHA.

AR VOB, B9 E HABIYERSTIA A M
& (R, ERTELZ B) iIKTERLL.



X Bt

1) RISF—fh: x 70 vr—2 v, 34, 117~122
(1989)

2) ZsEE 24057, 7, 35,613~625(1989)

9 AEp—: 74 ¥¥—2 i, 32,533~541
(1987)

4) ZE®mAHBEM  ALXMEFERIEE ZESE S
e ] 45~90 (1981)

5 Evans, D. T. et al:Infect. Immun., 23,
336~346 (1979)

6) Takeshi H. et aliInfect. Immun., 43,
959~965 (1984)

7) L= b 55, 36, 1625~1628
(1987) : ,

8) BN REEERE R - RYYENREEE B
63EBMRYMEY — N4 5 4 R, 207~263
(1990)

9 EFEHELETIN, B R R AR R R

BYUENRE R - WEMEDRNES, T, 141~
160 (1986)
10 FERA: EFMEAT2 %, 65~95(1987)



SRR TE R IRE AR 51(1990)

BREBICEIISEAZRE

B B T RE FOEE HLEg

Epidemiological study of Bordetella pertussis in Ehime Prefecture

Tuyoshi SAITO,

Naruki KAN, Kimi YOSHIDA,

Hiroo INOUYE

Epidemiological study of Bordetella pertussis were performed in Ehime Prefecture
during the period from September 1988 to March 1990.

A total 219 nasopharyngeal swabs taken from pertussis patients in 11 childrens hospitals.

As the result, Bordetella pertussis was detected in 18 samples (82%) out of 59 isolated
strains. On the other hand, Branhamella catarrhalis was detected in 18 samples (8.2%) .

Prominent serotype of Bordetella pertussis were 1, 3, 6 type.
11 out of 18 isolated Bordetella pertussis (61% were found from August to November.

The predominant age of patients were 1~2 years old.

Keyword : Bordetella pertussis,Branhamella catarrhalis, Serodiagnosis
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Current Status of Mass screening and The First Case Report of Congeni -
tal Adenal Hyperplasia in Ehime Prefecture

Shigekazu Do1, Kimiko TAKAMATSU,

Masake MIYOSHI,

Masatoshi MorI, Hiroo INOUYE

The infant mass screening system has been widely applied in Japan for maternal and

child health care. Especially the mass screening for early detection and treatment of

five types of congenital metabolic abnormalities was performed since 1977.

Furthermore in Ehime Prefecture, the mass screening for congenital adrenal hyperplasia

(CAH) was started in December of 1989.

In this paper, the current status of mass screening of CAH and the first case found by

this system in Ehime Prefecture was reported.

Keywords : mass screening, congenital adenal hyperplasia, 17 & —hydroxyprogesterone
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Enhanced Mixed Lymphocyte Culture Reaction (MLR) and Allosensitization
by Human Serum in Culture: using Serum-Free Medium

Hisaho SAKAMOTO, Kosei KINOSHITA,

Tkuko FuJTwaRA,

Shunsai TaKAMI, Hiroo INOUYE

Effect of gel fractionated components of human serum in ML R using serum- free medium

was studied.

As a result, enhancement of MLR was observed in both IgM and Albumin fraction of

human serum with sephadex G-150 gel fractionation.

Futhermore, allosensitization of human lymphocytes by allogeneic serum was observed

in serum—Primed Lymphocytes Typing Test.
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Risk Assesment of the contamination of drinking water reservoir

Takashi ISHIMARU,

Takuro TARECHI,
Toshihiro OHKURA, Hiroo INOUYE,

Shuichi DEGUCH],
Tohru MORIOKA

Polyeyelic Aromatic Hydrocarbons (PAHs) load originated from road traffic were

measured. As a result, an original upit per vehicle per meter was estimated as follows:

0.07ng /veh'm for Benzo [&}Pyrem,and{}%ng/veh m for Dibenz [a, h] anthracene and so on, and

57Tng/veh:m for total PAHs.

This original unit was applied to risk estimation of drinking water in a reservoir

where new highway would be planned to construct along it in the near future, and concen—

tration in the reservoir water was estimated to be 33—101ng/3 for each PAHs.

Assuming standard oral exposure to PAHs in raw water for drinking water supply, esti—

mated lifetime risk of carcinogen was below the level of minus six order lifetime risk ,

which is virtual safety dose (V.S5.D).

Keywords : PAHs load, road traffic, Original unit, Contamination risk, reservoir
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Analytical Method for the Simultaneous Determination of Trace Amount
of Paraquat and Diquat Residues in Water

Toshihiro OHKURA, Takuro TAKECHI,

Shuichi DEGUCHI,

Takashi ISHIMARU

Analytical method for the simultaneous determination of paragquat (PQ and diquat (DQ)

residues in water was studied by using high-performance liquid chromathography (HPLC)

with ion—palr extraction.

PQ and DQ were extracted as ion—pairs

simul taneously with dodecylsulfate anions using

Sep—Pak C18 cartridges. PQ and DQ eluted from cartridges with acidic methanol were oxi-—

dized by potassium ferricyanide in alkaline solution and formed bipyridone derivatives.

These oxidation products were determined by HPLC using an ion—pairing reagent as a mo—

bil phase with a fluorescence spectroscopic det ec tor.

PQ and DQ were analyzed by this method in spiked river water and tap water. These

recoveries were approximately 70-80% and their lower detection limits were lng respectively.

Keywords : paraquat,diquat, ion—pair, Sep—Pak C18,simultaneous determination, HPLC
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Water Quality of Rivers in Ehime Prefecture

Shuichi DEGUCHI,

Takashi ISHIMARU,

Takuro TAKECHI, Toshihiro OHKURA

Inorganic and organic compounds in water of major 5 rivers in Ehime prefectuer were

measured at several sampling points on each river.

Inorganic composition of every river were grouped into a type of calcium carbonate in a

key diagram, except Iwamatsu river indicating intermediate type among calcium carbonate,

magnesium sulphate and sodium chloride.

Although pol luted contaminations of organic compounds were detected in almost all the

points, the level of contaminati on in water of every river except two points showed low

enough to utilize as resource of drinking water.

Keywords : inorganic components ratio, organic contamination
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Homa | R | s | saer s | mnl [ aE [ Ke 0| ma | Kon | B | s | ke 8 | ERLE | B L
% W | 23.6 | 206 | 23.4 | 223 | 21,7 | 209 | 183 | 21.2 | 21.3 | 18.8 | 19.5 | 18.2 | 19.9
X @] 15.1 | 18.0 | 18.7 | 17.0 | 16.4 | 16.9 | 14.7 | 16.6 | 16.8 | 149 | 16.9 | 12.8 | 15.0
W | 1.29] — | 3.55| 1.95| 0.83[ — | 1.01| 12.54{ 12.60] 1.23] 13.41 o0.08| 2.13
pH | 8.22| 820 8.40| 8.38| 7.44| s.68| 831 7.95| 7.80| 7.e4| 777} 77| T.64
055 | o91] o35| o36| 22| o72| 0.33f 0.27] 0.19] o38| 027{ o.24| 020

EC | 8.0 | 97.4 |108.7 [123.9 |141.9 [116.3 [126.0 |122.8 |128.9 [131.0 |116.2 |173.8 | 83.1
6.3 | 49| 92| 150 169 | 68 | 183|101 | 130 | 141 |18 |2li8 | 9.4

Na | 430| 5.230| 6.20] 57| 55| 5.5 5.82| 54| 54| 47| 610 428f 854
0971 oa1| o7s| 0.s6| 0,99 0.52| 0.86| 0.63| o0.49] o0.37| 0.63| 0.32] 155

K 0.77] 1.55| 1.79| 16| o.s0| Lis| o0.77| Los| 126] o8| 1L32| o.67| 143

A 0.08| 023 o3| o/36| o0.19| 0.28{ 0.14| 0.23] 0.27] 0.31| 031 0.08] 0.60
Ca | 10.73| 11.61| 12.32| 16.94| 20.81| 14.79] 18.01} 16.11| 15.24| 15.67| 15.68| 11.83| 18.83
0.64| 1.11| 1.63| 205| 3.00| 0.28| 1.50] 2.13| 450| L19| ‘1l64| 124 222

Mg | Laz| n70| res| 228 z70| 223 s.09] 32| z08| 464 3.77] 453 570
0.30 0.26 0. 42 ) 0.49 0.65 0.22 0.26 0.47 0.48 0. 46 0.63 0.54 071

ce | s.25| 71| 781| 577 5.65| 659 e10| 65| 727| 760 7.84[ 739] 12.07
052 os9| o53| o.38| 0.46| o0.61| o51| 0.71| 0/85{ 0.57| 0.91f 0.56( 2.01

COs | 16.87] 17.56] 18.87| 27.63| 32.33| 24.08| 30.23| 26.38| 23.82 28.00] 25.67{ 12.93] 26.51
053] “oig8] Tee| “wiv| 41| “o.es| "s.03| "300| 288 | 218 274l 220 5.07

SO. | 5.05| 6.66] 9.07] 9.06 12.08| 7.19] 9.08| 9.95[ 10.55( &.51| 12.22| 17.65( 20.97
1.49 0.77 1.30 1.49 3.37 1.53 2.75 2,01 1.56 1.18 1.72 1.88 1.22

NOs | 0.37] o0.58] o.90| os1| o.49] o062 0.50| 0.75] o.97| ro7| 0.9 2.22| 2.3
o171 o.28| o29| o:21| o2t| oa7| 19| oz7| o015( 0.22{ 0.20f 0.27| 0.37

Si0.]| 10.41] 7.53] 9.08] 10.07| 10.67] 7.30] 8.91| 9.79( 10.03] 11.65| 10.42| 11.45| 11.40
1.68| 1.89| 1,71 Lss| ‘220 15| 1.09| 220| zoz| 243| ‘1ez| 77| 165

T-Hard| 31.8 | 36.0 | 38.8 | 52.2 | 62.8 | 46.1 | 56.5 | 53.0 | 50.7 | 58.2 | 54.7 | 48.2 | 70.8
i) 22| Ly | es | Tr | na | sie | E 57| 35 | 50| 88| 70

kMo, | 2.2 | 40| 43| 29| 26| 43 24 30| 30 27| 34| 20| 25
o6 | 1| 3| ©i] o9 o9 Lol os| Lo o8| 13| 03| 05

Fo | 0.012] 0.082| 0.089] 0.049| 0.038| 0.075] 0.045| 0.085| 0.107| 0.134| 0.213| 0.029{ 0.140
0080 | 0,078 | 0.048] 0,042 | 0.036| 0.075] 0.038| 0.080| 0.103] 0.136 | 0:215| 0.027] 0.215

Mn | 0.003| 0.012| 0.013] 0.005| 0.003[ 0.008| 0.002| 0.012] 0.009| 0.011} 0.025| 0.001| 0.007
0003 | 0.007| 0.012| 0,004 0.004| 0.006| 0.002| 0.022] 0.008| 0.010| 0.028 0.001| 0.005

Zn | 0.009] 0.006] 0.007| 0004} 0007 0.023] 0.008{ 0.007 | 0.006 | 0.004| 0.006] 0.018| 0.007
0010 0.004] 0.006| 0,006 0.006| 0.0i7| 0.008| 0.013{ 0.005| 0.003| 0.007| 0.026 | 0.005

Cu | 0.002] 0.003] 0.002] 0.002] 0.002| 0.000 0.002] 0.002| 0.002] 0.001] 0.002| 0.0041 0.003
0,002 | 0.003| 0.002| 0.002| 0.001{ 0.000| 0.002 | 0.002| 0.002| 0.001| 0.003 | 0.002| 0.003

F | 0.10%K | 0.10%A | 0.10%K | 0. 10%R [ 0.10%R | 0. 104% | 0. 104K | 0. 10%% | 0. 104K | 0. 10%K | 0. 104K | 0.10%H | 0. 10%K
T—p| 0.021] 0.028) 0.038| 0.022] 0.015] 0.020| 0.016| 0.020] 0.019| 0.047] 0.031 | 0.082 | 0.030
0007 | 0.013| 0.014| 0.006| 0.006| 0.005| 0.004{ 0.007| 0.007| o.011| 0.009 | 0.012 | 0.010

P0,-P | 0.016| 0.008] 0.024| 0.017] o.011] o.012| o.010] 0.010] 0.012] 0.041] 0.021 [ 0.030| 0.025
0.004| 0.004] 0.012| 0,006 | 0.004| 0.004| 0.004| 0.006| 0.005| 0.008 | 0.007 0.012| 0.010

T—N| 0.59| 0.79] 1.04| o0.56| 0.54] o0.78] o.65| noif wnor| 117| 1.08] 233} 2.48
0:23| o0.18| 0:30( 0.20{ o0 0.25| 0.16| 0.17| 0 021 | 0.17| 0.4z 027

.- | 0.10)R | 0.13 [ 0. 108K | 0.10¢R | 0. 108R | 0. 10;N | 0. L0KH | 0. 10K | 0. 108 | 0. 104 | 0. 1044 | 0. 10z | 0. 10%%
HBAS|0.015h | 0.01%R | 0.0L%k | 0015k | 0.0k | 0. 014k | 0. 015k | 0. 014k [ 0. 014 | 0. 0Lk | 0015 | 0. 014K | 0. 015K
ss | 531 53| 43| 25| 11| 55| 1.8 | 44| 61| 29| 59| L7 [ 35
Bl 35| 33| 1| vz | 33| 14| 7| &3 | 9| &8 | zZ1| o8

BOD 2.7 0.1 0.4 0.1 0.4 0. 0.8
H-FC 0] 50 22 | 94 180 2000 [300 600
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Content of Propylen Glycol and Ethanol in Noodles

Kiyoko UEDA,
Hiroo INOUYE

Yasumasa SEKIYA,
Syoichii NAKATIMA,

Shigemi MATSUURA,
Tadahide HIGASHI,

Propylen glycol (PG), the: most common non—natural food additives in Japanese, is used
in the noodles as the qualitative preservative. PG contents in the noodl es were measured
to investigate the proper application in July, the most increasing period in quantity used.

Ethanol contents were surveyed too, as in recent years, ethanol was used for the bacter—

iostatic action.

The resuluts are as follows!:

1 PG was detected in 24 of 36 raw noodles (67%), and 19 of 47 boiled noodles (47%) .
2 The average of PG content was 136% in the raw Chinese noodles, 149% in the raw

buckwheat noodles and 1.56% in the raw Japanese noodles.
3 Ethanol was used by ¢ producer in 20. The ratio of ethanol content in the raw noodles

was from 0.23% to L17%.

Keywords : propylen glycol, ethanol, noodle
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