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Case Reports of Diarrhea with Enterohemorrhagic Escherichia coli(O157: HD)

Naruki KaN, Kimi YosHipa, Tsuyoshi

SAITO* | Masatoshi MoRI, Hiroo INOUYE

Three cases of gastrointestinal infection with Enterohemorrhagic Escherichia coli (EHEC)

are reported,

The strains isolated from 3 cases were identified by cytopathic assay and polymerase chain

reaction assay, And all 3 strains were produced cytotoxin (Vero toxin:VT) ; 2 strains
produced VI1 and VT2, 1 strain produced only VTI,

On the other hand, 129 stools obtained

from children with diarrhea were tested

for isolation of bacteria as enteropathogens, As the results, bacteria as enteropathogens

were isolated from 42 samples (326%) , and 1 strain out of all isclated strains was

identified as EHEC 0157 :HT7,

Key words :Enterohemorrhagic Escherichia coli, polymerase chain reaction, Vero toxin,

diarrheal stool
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Epidemiological Study of Bordeiella pertussis detected from
Nasopharyngeal Swabs in Ehime

Tsuyoshi SaArro * , Naruki KAN, Kimi YOSHIDA, Hiroo INOUYE

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

A total 219 nasopharyngeal swabs were obtained from pertussis patients in 11 children
hospitals,

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

Out of 18 patients detected Bordetella pertussis, 14 patients were under 2 years old, 17

patients were not imoculated diphtheria-pertussis-tetanus (DPT) vaccine, and 9 patients

were leukocytosis (20,000~ 30,000,/ nf),

Key words:Bordetella pertussis , nasopharyngeal swabs, DPT vaccine
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A Case Report of Food-Poisoning Caused by Clostridium perfringens

Kimi

Hiroo

YOSHIDA, Naruki

Hiroshi

KAN,
INOUYE,

Tsuyoshi

Sa1ro *! | Masatoshi MoRI,

SuiMizu *2, Fukuo MYOUREI *°

A large scale food-poisoning occurred in December 1991 in M-town, Ehime Prefecture,

which involved 826 patients (59.3%) out of 1,392 students and teachers who had eaten the

school lunch prepared in a central kitchen.

1t was concluded that the food-poisoning was caused by heat-resistant Clostridium

perfringens (C.p.) which was contained in some food by the following reasons:

1 In the bacteriological investigation of feces, enterotoxin-producing C.p.. (Hobbs 5)

were isolated from 57 out of 157 patients.

2. Enterotoxin of C.p.

was directly detected from 69 out of 157 feces of patients.

It was noted that the main symptons were nausea (74 2% and vomiting (70.5%), but

diarrhea, the charactaristic sympton of gastroenteritis by C.p.,was associated with 24.9%

of the patients.

And one patient still excreted the spore of C. p.

the illness.

(Hobbs 5) for 30 days after onset of

Key words : Food-poisoning, Clostridium perfringens, School Lunch
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Study on Maternal Transmission of HTLV-1 infection in Nanyo
District, Ehime Prefecture

Masatoshi MORI, Shunsai TAraMmI, Ikuko FuJiwarA, Kosei KINOSHITA,.

Hisaho SakamoTO, Hiroo INOUYE .

With a view to prevention of maternal transmission of HTLV- 1 infection, the survey of
HTLV -1 seropositivity of pregnant women have been done in Nanyo district of Ehime
prefecture .

After seropositive mothers’ delivery, HTLV-l antigen and /" or antibody were tested in
cord bloods, new- born bloods, breast-milk and bloods of the babies followed up.

As the result of the survey from 1986 to 1991, 123 carriers (2 1%) out of 5773 pregnant
women were found.

In the same area and same aged women in 1976, 37 % (11 / 298) of the seropositives were
found .

Further more 7 carriers (0. 5%) out of 1271 pregnant women were found in non_endemic area
in the same district.

The rate of HTLV-1 antigen positive cells was 77.7% (66,86) in carriers breast-milk,
whereas antibody negative rate in carriers’ breast-milk showed high as 57.7 % (56,/97) .

108 (94.7%) out of 114 the babies were artificial-fed and other 6 were breast-fed (one of
them was heated at 60°C) .

As a result of further investigation, 6 (158%) out of 38 breast-fed babies and 1 (34%
out of 29 artificial-fed babies were found, that is the rate of positive transmission in

artificial-fed babies was obviously low.

Key words tHTLV-1, maternal transmission, breast-milk, artificial- fed .
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Epidemiological Studies on Enteric Adenovirus Gastroenteritis

of Chi ldren

Yasutaka YAMASHITA, = Kenji TAKAGI

Masatoshi MOR:, Hiroo INOUYE

*  Masashi HATTORI,

Enteric Adenoviruses (E Ad) , adenovirus (Ad) types 40 and 41, have been established as

causative agents of gastroenteritis .

By electron microscopic survey of acute gastroenteritis of children in the Matsuyama

area, Ad were detected in 238 of 5367 fecal samples obtained from 1981 to 1991.

 Two- hundred- thirteen Ad-positive samples were tested for serotyping by the enzyme-

linked immunosorbent assay (ELISA) - using of three monoclonal antibodies, Ad group-

specific, Ad40 type-specific and Ad41l type-specific antibody. Of 174 samples serotyped
by ELISA, 62 were identified as Ad40, 59 as Ad4l, 1 as double infection with Ad40 and

Ad4l, and 52 as Non-E Ad.

Other epidemiological feature was as follows .

E Ad were detected throughout the year .

The predominant serotype was Ad40 during 1981~1985, but Ad4l after 1986. E Ad were
detected most frequently from the children aged 0~3 years. The incidence of fever in
EAd positive group was less lower (33%) than that (65% in Non-E Ad positive group.

The incidence of vomiting, nausea and respiratry symptoms was heigher. in Ad41 associated

infection than Ad 40.

Key words : enteric adenoviruses (Ad40, Ad41l) , monoclonal antibody, ELISA,

epidemio logy, acute gastroenteritis.
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The Occurence of Aseptic Meningitis after MMR Vaccination

in Ehime Prefecture

Masashi HATTORI,
Masatoshi MORI, Hiroo INOUYE

Yasutaka YAMASHITA, Kenji Takacl, *

Since the initiation of measles-mumps-rubella trivalent (MMR) vaccine in 1989, cases

of aseptic meningitis after vaccination had been reported.

There were 31 aseptic meningitis cases suspected complication of MMR vaccine during

the period from April , 1989 to March, 1991 in Ehime Prefecture. There was no sequelae

from the illness .

In 22 cases, mumps virus were isolated from cerebrospinal fluid from patients. Moreover,

in 19 cases of them the isolates were related to the vaccine strains by polymerase chain

reaction (P CR) method.

Key words * aseptic meningitis, MMR vaccine, mumps virus
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The Current Status of Bone Marrow Transplantation in Ehime

Prefecture
Hisaho SAKAMOTO, Kosei Kinosurta ¥, Ikuko FUJIWARA,
Masaaki OKUYAMa, Hiroo INOUYE

Recently, the prognosis of bone marrow transplantation (BMT) is improving remarkably
and the patient who wish for BMT is increasing rapidly. The operation of BMT was
conducted from April 1989 in Ehime Prefecture.

We now report the current status of BMT of which patients were typed HLA in our
laboratory. We tested 85 patients at the request of eight hospitals within Ehime
Prefecture from January 1986 to December 1991. The diseases of patients were classified
22 cases of ALL, 18 AML, 18 AA, 13 CML and 14 of the other diseases . In 27 cases
out of 85, we found the HL A two haplotype identical donor from each patient’s family.
And, in 12 cases out of 27, each mixed lymphocyte culture reactivities between the patient

and the donor was negative.

Key words : bone marrow transplantation, HLA, family donor, mixed lymphocyto culture
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Gene fregquencies of congenital metabol ic abnormalities based
on Mass screening in Ehime Prefecture

Shigekazu Do1, Kimiko TARAMATSU™® ,
INOUYE

Masako MivosHI, | Masatoshi MORI, .

Hiroo

In Ehime Prefecture, Mass screening for five types of congenital metabolic abnormalities
(phenylketonuria, maple syrup urine disease, homocystinuria, histidinemia and galactosemia)
was started from November 1977.

Hypothyroidism (CH) in October 1980 and Congenital Adrenal Hyperplasia (CAH) in
December 1989 were started.

Up to March 1992, 274297 infants were examined and 44 cases with histidinemia, 13 cases
with Galactocemia and 4 cases with CAH were detected.

As the results, the frequencies of histidinemia, galactosemia and CAH were 1: 6, 200

(44), 1:21, 10 (13) and1:9, 300(4 respectively . Therefore we estimated the gene

frequencies from the basis of Hardy-Weinberg proportion .

Key words : mass screening, histidinemia, galactosemia, CAH, CH, phenylketonuria,

homocystinuria,maple syrup urine disease, gene frequencies,Hardy-Weinberg

proportion
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Studies on trace metals in environment and contents of foods ]

Shuichi DecucHl, Takuro TAKECHI,

Takashi

I SHIMARU, Toshihiro OHKURA

The concentration of metals in the 48 samples of brown rice cultivated in Ehime

prefecture and rice field soil was measured.

The result of brown rices was as follows : Fe 7.6~20.1 ug/g, Mn16.8~50.7 vglg, Znld 1~
26.3 pg/g, Cul 21~ 4.96 ug/g, Sn0.56~3 58ug /g, Ca 73~105ug /g, Cd0.002~0.275ug/¢ and

As 0.022~0.258 ug /g

The result showed that brown rice cultivated in Ehime prefecture contained similar metal

concentration to one cultivated in the other prefecture .

Moreover, in rice field in Ehime soil metal concentration showed similar level to soil

in the other prefecture.

The correlation of metals in brown rice and rice field soil was not found.

Key words ! trace metals, brown rice, rice field soil
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Chemical and Geochemical Study on the Spring Water in
Matsuyama Plain, Ehime Prefecture

Tsuyoshi~ Mak1

-Kazue TAGASHIRA,

Satoshi INOUYE,

A statistical examination of the chemical analysis data of the spring water in Matsuyama

plain showed the following features chemically and geochemically.

() Hot springs existed in no running volcanic belt.

(2)The water showed high pH and contained considerable amount of fluoride.

(3) The fluoride had positive correlation with depth, temperature, pH, magnesium, and had

negative correlation with calucium and carbonate.

(4) Toward the area of north-west or east-north, content of fluoride increased, but chloride

and residue decreased.

Key wards :non volcanic spring, spring in Ehime prefecture, fluoride, pH

=4 ) b

LTI BB E ORRHICEL, L PHED
e LT, £, AT & UCRATIRETH 5.

#elz, TRGHE 5 LB 2 kmiT & 2 B IR 1L B
EREORR ELUTHEE TH 2.

AR, BE T —s O, IUTE T IsNTIE, &

N ETIGEBER 2RI LTS L OBRRH RS
NTWBH, h bOBRBEOIFERZHE I
L, REOEN HE & OBRICONTEELICD
THET 3.

RUTHECEDICH T 3, thERGE
R OBARKR

W IEER, 7R F A% I S 1T 1T Bk
BEROI (I8 OEFHCHBEL T 5. #E,
HE R LR T B0 T, MRl (Bl 131.7m)
BHIDE LT, LESNIERIERNE (—8, RUED
TEAD.) BERETAKNEED 5, FEEEIEIR
B =R kA HERSE TR D ash Qs

BIRENTA ETIRET MUTT=FR 8 T B 234 %

THEOER L, MLRILIE 2 EEAE (7136m)
OE L 2EEAIRIER - EREAOKR I H b, JLFER
DOt HMER RO MARER IOIL Thizh DR
BETEY CATNEESbh T A,

12, HAL SR 1 5kmicid , 5P ICE 30
BERELSH A, C O EORANIZ R IERES (B
FECRERESE) T, Cho® B85 T4ER

(BBEOKHIR) L IhTW\WaA,

—F, BHEBR2AODE LIRS TORRIC?

TOMRBEN SRR, BIBERROFEPEAS
2,9 RN b TE I

BB BIRE ALY, BREROF—Y ¥
OFEBHERICE S, BRER BORy2Aub Lzl
FA—FIRIGE Al B2 HEE L T 5035, ZOEIE
i, B LitRT X 3z, ERER, IERERR
RBEEIELEIZH ST, HLOBOAE TRUUERILT
BhH, BRKICOMBICH ~TERLTNEENS
bDTHA.

RUEHE/RZOEA T, ChETIEYL0AF
DIFERDOEFRLHEA LN TEIL

B O YIEEE 1L 200~ 399 mD b DASEIR DI 35



Y T—BBL , KRANT400~599m, 0~199m, 600~
799 m DIET, 600 mARHD & DHBLEHEDII0 %% 5
HTWVA, $12,1000 mBLEDERS 6D 5 (K2).
F iz, #ENICX
O TERE2BEELTIERIEIZHL,
GE%IBR , RERER, ERERLY)
@ ROTHIEWDERRELTAHERT,
(HERER, FAFHRNIRITORRSE)
® ERERBELTHER SEHTIIH 20508% 3
T 5.

BEHE

R ILUSEE Ry O % DRI BT, IREIERD ATt Hs
Febh, SERGSBE ~DInT 25EFHOER %
BE - H5HL, HBEEN, BRES PR BTy
IR 8 — P IFED FEHLE 2T~ 12

TER &

K1 sl SEEOME

F1 RILEEIC B 5 BR D REE

fulnrizag ]

PV S |
reres

] 5 RE Bt A (ug/%g) B4 % (ng/ ke)
B | RE @) |RBCC)| pH - s e 7 - - - -
(ng/kg) | Na K Cat | Mg F Ci S0t~ 1coh
| 21 522| 4148 892| 2164| 6518 136 462 056 | 1044| 30.21| 1190| 4450
BHhERE N
180~1000] (1059 (03), (302) (582 L 48)] (495) o8 675 (1060} 1169) 769
- 19 344 3L3 897|  2498] 7609 237 602 062 | 1006| 5191 1317 3182
n
140~540 (69 0.3, (89 (3932 @8 (g (0s5)| (509 (5129 ¢ 588) (1269
s 14 3286 325 894 4628] 1635 114 375 0.70 893] 12591 78 | 9643
150~41 5 63 (03 (189.% 680 @52 (449 @os| (10| (11910] (1824) (2699
B m s 3 275 233 9.5 169 535 0.75 420 043 1450) 1368 587] 3708
121~500{19.8~ 284 91~99(165~191|50.0~580| 0.1~0.8/ 13~58| 0~13 [139~157| 91~2L3| 36~94 R.25~2.80
1 1105 248 92| 13L8{ 117 14 24 02 214 227 134 980
Ak @ R
4 4128 188 88 174| 5125 093 828 153 6.30 963 968 6208
B % X o147, - " . 28.7
151~800|162~207 | 80-9.5| 1474y, 5l048~627] 05-17| 20~171| o0s~30 | L1~141 B6-111|58~132 3L 44
1 372 213 750 13614| 2420 IL5|  2343f 2768 11| 7640 845 512
[ITI::: G R
3 7797 280 87| 5962| 2362 18 54 13 170| 2199 28] 1031
T 8 _aq|326 1055 __ - - - 669 55 [596
557~1030|231~358 | 84~89 -1{114 <4 85 1~31| 25~89 0~25 {138~192| g1 05 01~65|""Z1879
2 750 361 76] 3572] 1043 23| 1716 604 57 2031 0 95.9
A s X 9 _ool3177 sy ans 144 . |17t 886
500 ~1000( 328~30.4| 73~78{""_39g7[ - ~f135|142~324 |"* 21992 |508~698 63~6""<32 89 01" =N 031
B OB O K 1 1010 294 85! 57078 2217 2620 622 88 40| 2495 0| 8332,
YY)~ g
4 4325 190 81| 1304 180 13 196 2.63 14 8.0 77 485
# A # X . 828
280~600{17.4~221| 73~90]°28)gs4| 9.3~200| 05~L8| 79~332] 02~68] 03-29} 6.5-101 27~140887~503
5| s 166 82| 4138 1236 196] 2184 5.40 088 103 1608[ 1824
P X 75 15 7.1
3~200|159~183| 75~0.4(% 250951955~175 12-26| 0-306] 07~85! 07~11) 49~178) 44~103] "Zp04
5 129 177 88| 5021 1623 196 138 29 107 1189 122{ 1354
L G 183 143
3~300[145~234( 80-98] 1834, 44|13, 44| 09-27] 05~387| 03-86| ai-25l60-4605] 0~17.1{675~227
1 0 189 75| 1542) 4658 26 848 165 02} 7651 .05 1899
A —A X
3 926 207 e8| 5082 1573 630 1530 55.4 007| 2285 2.87| 5588
AR B 75.0 177~23 4{361 126 1074 19224 1325
: Do 17-289 | a3-14[36L8,0p 1128005 101-9381' 0T, 09y s9~020 |  0-01] OB o] 0.0~ 49 |**2fuss
W LB e

T8 - R 32 ik IR




¥, DWERIZ, HOLUH Y IR EF—RERFT
W, BEREEPEHL NS TREPEILIZOLHK
FHLE R T o,

BREKUEE

BREBCOWT, FE, RE, p HBLOFER
TONE, BX, B OERELic, FEEFMOME
Bl & 2 IR LTz,

#1, 2 OFEED L, MILFHRFZOBIDOER

DORETNEEHLLTRO LI 2 EPBHFohn 3.

@ KilEIAIBLTORWIZ bbb 5T, 42°C KL
LoBERBEH LTV AE.
@ 7 #YiE(pH:85 LLE) QBRSSO
® #*EHE OUT,RE) L EHERETH 545,
F~ BHERICEBETDH 5.
UTic, BBEICDONWTEET 3.

D % &

RN RSS2 ROFUEE 25°C L EDERHS S5 0%, b
b, Bohroif cidd 505, 42°CLLEDE RS 15
HUTws (X3).

TRED BIEIT O TIE, —RHY ok LU B & BB »3
BNEE A LNTV 203, MEHE i kL8 H5E8E
LT &, WML B R 0% O DM Vi,
19 9 THERIO \FICRE RO 7 FHERNOR R
BTHERINTEY, BEZRD T,

UL, RIUEER T OO, SERHER
(F91°F 5 HHERD OIS D/NEEDS HELTH
b, I SIBERR D B0, SBDOWERETH 2.

—7, HEHICE, R EE & EOHBER (6
FRES D Y= 0.0176X+23.6, (F8:0.385)H3 5
nichs, EIRESRE Yim L0 R 22 EE &, @R
ERROME S 2H TR R EE Thid, TR PR R O
Z DFAD B, HERm BEIL 23.6°C EEWLH5, 100
m T hD M TR IE 176 CT, @EBLEI AT
% 3CitTh2 hEWNERRL TV 3,

$7, B Dbl L3 RIREF ICE 518
B (Y=0021X+153(Y: RB X :EE)MEBEER

10.898) EHARTERNBDTH T2,

BERFHMEE = Ofho #iR & 1Ty, BEEELR
OB RR YRR U LTSS,

TR B i X
Y=10 015X+29 1
(n =52 1EBAEE; 0.307)
ZDRbDHE 1%
Y=0 012X+ 17 2
(n =33 HIBALREC; 0. 668) &7/5H,100m Hic

#2 RROEEHEBERS) OB %

# E|Rt BpHE| RE |Na* |Ca™* [Mg*| F~ | CI7 )50} 0%
() [CC) [Cmm) (o | (o) | (P | () | () | ()| ()| (o)
g (m)| — | . 39]. 1412 24/ 1512 36| 33 . 50|@ 11/ 22|@ 35
aEce)| .30 — |.392 1|2 07[@ 4712 43] . 50|@ 05(2 08/Q 01
pHE | . 14].39]) — [220Q07(@ 762 72| . 55/ 192 02@ s
RE (M) | ©24[@ 11[@20] — | . 97| . 37]. 46[P02| . 932 15| . 57
Fm| .59l . 59,5502 02, 00@54]. 47| — | . 10@ 2@ n
crrom 91120512 19| . 93| . 92| . 38| . a1{. 10| —~ [ 29l . 30
BT 1 AR
2 QAR
3 n=178
%)
sl
217
ol = VIV
s ?
0-199 200~ A00~ 600~ 800~ 1000- (m)
X2 RIEBICB T 3858 OREIRRT
(I 8 SRS 5E )h)
@) _.._:_“'_"c____} 1@
201 |
1
7 7L_z~_“2c_ ...... -

]

4 20

10 T 18- w20 26~

3 MIEEICE T AR DFRIBDEEATE

80~ ' 85 Al-- 45~ 30~ .



HDHTFEERE, 2neh 15CR12CT, 13
AESEIIRD ST, HIEEERL291CE17.2
CT, WCLEOEMRED LN T A,

LT Ehh, BRREBEHMEL, HREEEIE
Wizk, BRI OXEMEE O 25 CLEDRR D B 1
HEHARG Td 555, HTERE»EZELTKE LR
BO R IE, HE HERET S5,

1z, FNLUNOHB TS, 42 CUEOHR RDES
Ficid, EURANEH 2BEL T 80EEALS.

(290 pHIfE

FAILSE 8y Of 2 DD 1T 13 BIRR D p HIE DR
Bez b TLBRANT, {5 IR

iR+ E8D, 8 5UED 7V Ry HOBFR B
75 % & KO T, BeEEIX 99 Th- I

BREDOHE, KlizEH T2 BRVE {, MR NE
BE U RBPE CBIER 2ERE LTED, pH
HERNL 5 Th 5. (CPOE AR AV BE=
0.0019mg/ky, p Hiti=273)9

53, p HIEIX, &2I10RTL 8D, ClRoMg?*
LA DERLS, ¥12, Nat D48 % & FoiEss (1868
FHk: 0.649) VBN,

72, p HA 9 LILEDEER X, Na T BBy 90%
LIEBICA BNT Eh, B KD Ca ttoMgdt
DSHR BEBICHINTA A VMEDE O Nate 4 + %
#L, OH BELEINT S oD & Z AT 5.

Zh L OBBOBRIEILOWTIE, S HROFREEED
0&EDT H A,

B 7wFE1

BILEBR 2 OFLT B 5ERIE, RESER
Bizd bbb 53, GREDF™ 25ATEY, 0D
Rz AL 7 55 2AVWTH S IGRUTL

Z DFE R, BREOREE 2MLLE D ERS, 80 %
Ui Hy, TodEUT 10 LT, 200 B84 B
BERIEEL, REEITALSFRO 2L 40 Tho
tc. —=F, R2IWWRT L0, Fridp HilE, RiR, &
B & & FE OREE fho FERDIL, ADHEE) 2R
L

ESRIKFROF ~ O BIEIC W TIE, CaFy & BB
FEHRIE S NT VBT Eh b, [ 6iTCa 2P EF ~ DM
@R Utchs, MLTRD OBR O (Calt) (F7) 2
OfEE 107104 IR T d o1z

F1o, GEE OBE% 2R TICR LI

6 R8T Db B X 5T, R ERIZIANT
B TEE R IIROODT V—F P T B &b
T&I.

(%)
P75

(%)
50

-1

40

50

30

20

25

10

AN\

I
I
]
1
]
|
I
I
1
I
|
!
|
]
I
!
I
|
f
!
I
!
|
I
I
|
!

SNNNNN\N

2

9.5- (pH)

4 WAUSEEFIZ ST % BR O pHIE DEES 16

[l
o

9.0~

(%)
4 50 °
ekttt badde 1
1 i
) { :
80
i
i !
I/
; T 1 !
! i !
20 -:'/" ! 1425
I [ [
| 1 !
| { 1
l/ 1 1
i ! ]
10 y 1 |
| / | 1 |
| ! |
| | / i
t | 1
' | } _
i I 1 Al F
-9 20~ 50~ 100- 150~ 200~ (ppm) -
K5 MIUFEECEIRRRD
7 yFmAK v BEEES T
L
tpomi \\
F T {  CaF, =508 2 +2F"
. .~'u'”>'d: RN —_—
JoF, T (o
- \\Q?:)»Qv
\\im"o., .
\\
N
) K11 1 efé°7k\\|\
0 0 ol s e 107 10° Ca* (ppm)
] .

M6 #LTFBIZI T 5ER OCAY L F OB



®© BEEOHMEES L, FoHHEAL,
(Ca?*) < (F7) % DERHE

@ EEREINLTS, FRELes
Ca?f) > (F7) ¢ opmm

cD3%, OoHEZE T 28 R813, RE 3{EH
ETEERS ONateCl~E 3B L b,
EEE ORR K, ERTIHEBICEHANT, BE»MS
F~™ Bt an T3 DEEEL T A,

7283, TERE BHIRO# TR DOF ~ OEBFIZON T
W DT kb B D0 5 b3, S b, Bk
BROX—Y v a7 OlED 6, TEEESHOERIK
BE 2R TVAS Y, Choo@BicnT 4
BOWFRFET H 5.

—F, QOB RETARRRIZQ IR HF~
OHAGEDDIDNE CAT, ERINTVE D EE
b3,

(9 HE LB OBF

HE & RBD G PR BTIDIC, BERER 2D
& Ut AePE —BREaR, (PR — BRL o 2 75 r Ol 50 %
HEL, M 8RITRL, B TxolmNXAEI
frEs 2R H2ELA LI

12, TN NORREO Py RO8 e £ 08l &
2PV 37 TRLIZ. ZOMY 57 ~DFROT L,
BE (RE) ONTIEMEY 3 70KASY QEROE
3T, F™LAIHEER TBbl, ThThom)k
FOEDTN2HEG (MEY%) 1, M7 57 ORET
AU

Bic, 4MENIZF ~&CLT LIiEHL, ThbOBE
LA & U HITT OFIG 2RO
FETRITRUE.

WAL Re O8N 2 OF AD IR R
i, TEHEEE L BiRnsE 2
BHEE L LT 5H, BRO
REZ, BT BESABT
bt E LTS, BHT 25,
MISBEILL T, RIFTED
BBROH BT EMBDM -1

—7, FTBELHE L DOE
ZIEK 8 R IR »B LS
ic, MILTPE B L 00 ORTI
BUWTF ~OFWERR X, TE5E
ERBRHBELTHIOME L,
Hi M B 30 5 BHSKIRR S
PEELTELDIRZION
1.

F @Bty m (pdtk
D63, MEER 14 5WD, Kl

P
(ppm)
20

8 MMUEEICTIIT A HEERTEIC K AR RIFO B SFEE

—

L]
L . -
. v "y=0.106 x+76
' “e
. P . R=0.62
M .‘ * //o
. . L) 3 » . H 0///
e % .o - g
- *
. /_//. e TFrippm
o — )
- . 4 0 F<dppm
- - L] *
° D4
.
b L] .
......... O e e e
o ° o o y=0.0010 9.x+099
fe——-— TR O e e e e .
L 0% o | ° R=0.24
0 500 1000(m

X7 WIUEFICBT AER D

BEL 7 oFEA4 DR
F 2L 4 M) ANEHH EE, i, EEHX (144
W) 1A A5 1EEAT 5535, REBEIIRAT 5.

DL 5%, REBEOBD LF~ OHKIX, F~
D4 F AP TOLED AHERIER S, BERR T
34 4 PSR YD 31IY I ETAER LT
VW5 (H8) .

iz, REHRRR I, BHAEPHNRWETHSIC
bbb bd, BREDOF ™ 284, iz, A#HIKA
KIERRLEBEHLU TBY, TORBBERPMESECIC
H BHHIFLR RN,

—MENT, FTOREIE, v/ DERBRIITH S
EENTO BT &b, MIRBEOTIZ, kST
LHRIUEFOIITE LR UIEEESEEL, Toh
LIBRKMBBINTNE bDEHEEL I

¥, CITIXB 8 P I b Dh B & H i, KR

FURTER

BRI BE
(b7 —rEE)



B (Cl7:302mm) Brhlic
LR (JRET : 2031 W,
(L7 HIR = 76 4000 ) B O EE
m (REFHER : 2495 1) 2/
79 13 EEHE ERT AL TV DS,
P AE GUEs: 9 600, %
B:136 M0, Jlyge: 22 7THD)
DR RIS BICERETh T,

CDEH7CI™EF™ ORMER
IZRREL, F~ PEREOR
FiIC 1 MEBET,CL S
W ORRIZF ~ HEBETH
b, BEWTEET 3EmER
Lo Tiniz.

i, B4 g ik, TEAL

PNatCED GNARRHLRE o {3 UFPEIC I BHEENTE Rics 1 5 B R OUER O EERAWIE

BT A,

)

B 1L T R 00 D BRD TS (T AELRSS EAT D B
22N T, HEEEICLE 25T 0, N B FHEE A
AR LERBLIELS, (RO M1,

1 KBS A LT bbb 59, 40D

#1A T25C DLEOBSR H¥E ML ,—H #hiFic 50T
C REBRIEHLTAG.

UL, RO EFEDS, [ELToh XE 2REO

ERIEELWEBDN S,

2 7oun Uik (pH: 85 L) DBRMSE IR

HERROFM 2L {(HEHbL T3,

¥ 1z, p Hifil, REPF & ED,CaltoMeT

L EDHEBE M H T,

3 HBEDF 2 SivER B L Th, 20 ML

FOF~ 2ELERS Ho1.

CNLDIELA L IHEHERRE E LTERLT

WAL, MRS MR REREL TA00ILELE

BEOL WD H, THIIIEHE OEEETHELT

Vi,

(p FE—LER)

4 RS D E LT 2 5 OHEERTE Fick B
&, FTOEEILE EERIE RN 5 1S A
+ 24, REBE, CI™ o+ 2 @i 4 5
.

X W
D AGHE=  BIBEMEDOHA K, 68~69, o F
# (1987)
) BEFEIEREEE,8, T4~80 (1957)
3) BASTLE BB, 1~32, Bl (1982)
4) BigORR (RIERD 32 BN T3 3R (1982)
5) BROBRER (STEE ) (BB SR R
(1973)
6) FRORS: BRER (1983)
7) EBIEST 15 HEATEEAT 468 (D (1972~1990)
8) Rl 28 HemME AR S sES
MEE126~127 (1991)
9) BEIE={h: HES2156~1 57, MIAEE (1982)
10 45450 M BAMTkEEREE, 27,1~16 (1985)
11) B BRI, 18, 22~27(1983)



ik, 3 AERETIRGE OYES 53 (1992)

ﬁﬁﬁTmﬁﬁﬂmmﬁﬁ&uovf

HEfE HFE B BER #®

Chemical Compositions of Mineral Salt Spring Water
in Ehime Prefecture, Japan

Kazue TAGASHIRA, Satoshi INOUYE, Tsuyoshi MaKI

At present , there were 24 mineral salt springs in Ehime prefecture. Na, K, Mg, Ca, Cl,
These

spring waters were classified into four types : (I) Ca-Na (Mg)Cl type, (D) Na—-Cl type,

Br, 50y, HCOg, Total-Residue and pH in these spring waters were determined.

(ID Na-Ca—Cl "HCOg

type and V) Na—-C1-HCO3 type.

Type | springs were distriduted in coastal areas and showed very high salinity .

Type

[ springs were depleted in Na, K, Mg and SO; and enriched in Ca. Ca concentration

in type | springs was controlled by clay minerals in the subsurface system.

On the basis of the deviation from the sea water defined in concentration (mg/ky) as

dx= (Cx, sample/Ccl, sample

— Cx,sea/Ccl,sea)x100(%), dr == [dx| when

X=Na, K, Mg, Ca and SOy, type I springs which were usually found in the interior of

Ehime prefecture seemed to be very similar to sea water in composition.

Key words ‘mineral salt spring, deviation from sea water, Ca—rich water
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ERMEOREBERE 75 1w, TORUEPHEE
L, HFomRRE OTHE T4,

BB OHE L BHEROBHICD2NT

ERENL, BURTAOAREE T b ArhoiiiEific X
b, PR CLED s (BERED wf3ireh, abic
M APRER, (MR D 2 FOHMBEBSHRIC S - T
ST ehTNE, b 3ROHERERICE XS
shiz o B RGN, dbh HEE~ L ESEE, =Rl
B, BROLH, MA-HLEISh, £ OMEERY BE
S BEERECOMT AR EEMICEA TV A,

o0 4 HEREE 05 b, EFHIEE L LTS
LR BETHE IO, ZHIBIERE THs B
FE, #aRETHRIN, cohRFici3AnER
CPRMEESLLNE, ¥ SIHEIPE, HE,
*&iﬁﬁ;, BRIP4 E &R B TR SN
T3,



ER RO BIAO HESER AT R A B &,

FE I SR, BICHBR BT ICERL TWEL,
=, Boos, mEHR iELTVLA (@ 1).

HEl&AE

197945 & 199 L £E1, SRR ifesigsticdE 55 ¥
FRCorLIcsiR (10258 ©5 b, HERICEY
35 24T RO FEER RS O MR RSO SR
T a1,

HRRUEE
1 BHROFE LHMRN

BR IR RS eRARTHE LN TVBITD,
[BER AdriatEst (BB 1(1978) 1T b, FICHAEE
CEMNCHL 5 5 3DE LT, BERSEZRINTE
h(F1), 2LITERRIE, ZOFNBKETEHN
TEETAMERD IKHENT, EELT,

1) |ER——

© HwsR 034 4 OEBRAHPEL A4 )

@ FEBAGHER ( REIKFRA A )
@ R ( " HiEEE 4 ok )
(2) BER - BEY GRS 1 g /KgR T

HiECLEDID

@ nigmER (p HCB 5)
@ 7an VHEBEESR (p H=85)
(3) WBRARSD B {AREER - # 1 OYE 2RA
e bieaBE+TEED
O BEHETPEURESR
@ kAT ot MR R
® KERARSUCENSER IK,2HI N3,

BIRRORMEFLIRER2TETELE,
R 22155 (21.6%)
IR e tetE s 2ER(20%)] WES
B RS 2203 (21.6%) [ 68HH AR
BERRRS PatadstiE s TER (69N | (67
HERIS RS Mt eai s 16N 47
& DAL R TR (33.3%)

T, EERIE24ER (235%) Th- 1o

2 BIRET OFER O T ERERANE R
SEFEL 22 4ER OTE AR RSO RIE, R
2 B2 o Lish, SRR, EiH213+71C 021
~37.4C) T, 15 % 25CRFOBILA TH Y, pH
{1z, B9 7.5+ 0.7 (6. 2~8 8) T, #9550 % #3560~ 7.5
FeiiorRtE, 89 40%h3 7.5~ 8 5 KM 7 LH) T
B T, WIERIZBEYERY 19 /kg L EEEHS
TV A8, COEFHEEY BEO R EEERED

EEYEEN 1 g/ kbl kDD

80 40 S0k

é%ﬂ.
T 0 1w 20
| SRS RV NN W—

M1 BEROHE IR0

+1 BEREOEE GLRESTHEEED

7 B jid 7%
"o 25CELE
T B (F 24D $O%HRE) | 1000 mg kgLl L
EEE—EBRSE(CO ) wee #
84 # v (Cul*) 1o
Hoakk 4 A A Felt+Fed™) 20 "
7otz oad k(A1) 100 ”
HFEA4FL(HT) 1 "
w oM E(S) 2 "

7 ¥ »(Rn)

30%1 0™ W, y—BITLL
(8257 AT ELE)

2 SR OXBERRNE (w24, Whng/ k)

H B THEIEERE BEE EREHE
FR(CC) 213+ 71 12.1 37. 4
pH 7.5 £ 0.7 6.2 88
Lit 6.0+ 111 <01 50, 0
Na+t 16546 1 1496.4 2660 62440
K+ 55.4 + 1084 26 5200
Mg2+ 916 +1267 13 5081
Calt 549.7 4 9509 4.2 33850
F- 19123 <01 7.1
cl- 3214.3 4+ 36509 213 4 14800
S042— 167.4 4= 4049 <01 16720
HCO3— 8391 + 9107 27.8  3180.3
H:5103 55,5 + 42.0 7.3 155. 9
HBO, 207 + 226 <01 89.4
segermyn]| 64348+ 6380.6 9400 26720

2 BREATOHNROBAFHENT



i, F496.434816 3806 ¢ kg (09400~
26.720 g/ kg ) E[LHBAOBERRL, FIiC,
10g kg DIX5 BER BT 5 b2

ﬁ%@i,ﬁ‘l\'}\jA{jy5’5g/kgu_h’ T

E0

HFEA A 85g,kg Uk CGEfbr b) v A §

E LT 240mval “kgblb) Z2&trr by Y
A~ ERR T - 12,

25
T
3 BIBRETT OIRBER 05 BE T DR

D2 DIFRFER 2, REZILIODET 5L,
24 7]

AN TA « 5 Y va—HR 5 PR
2471

> bV vs —HE R 8RR
2 471

F ) b i A R IKEIGRER 4 TRR
2ATN

F MY LA - REKFRIER TIRR

D4 &4 FiepyHEc s

FLUT, &4 7 Tikigegic, 44 71 dEEs
PEHEE & TAEREOCPPHERE BE Y, &
BAEEOERETHBINTH =8, £ 4
o, VER=RIBEFISRL T h, BROEIOIEE
SiFBHU Ve -1 (3).

24 7 HEEER RS BES OBROEEL, &
3DEBYTH S, RIEREHCEBRTIILALCEIR
S, 24 71 p500EL (23846.1C), %
4 TR EN(17.6 42 0C), pHiz 24 7NV
Brovs (8 1406) TE L, ik T4 4 7
D B EN(T.0H0.7) .

0 10 20 80 40 50ke
A A T N SO

N
/ ‘&@:
: SRS

RRCTS T S

W 2471 (CarNa (Mg)-O1B) (n=5)
® 517U (Na-C1¥Y) (n=8)
& #ATR(NaOa -OLHCOs &) (n=4)
a #4TH(Na-01 - HOOB) (=T

M3 BEROTEREROS 1 7SN

&4 71, D214 7L CEREIDLE B
BEThh, EEABRIDI B, F Y va, 5%
VUL, ANy s BR RBOSKA FUNERE
Th b, FCHEFRA A RIS 1480 g / kykia
U, #IKDIE 18 989 g iCHN T & 006 JHEKDEA
BEEbNI, —5, VFOa4Fy, HYIAA T,
* &2 xUBROEHEIIREBETHS. 35T, 7y
FA A BEDPEEIL 0.5104mg/kgTH Y, &4
71 B EE UTIEH LTV EREORIMER O 51ED
8915 6mg kg (n=55) & hiZBHIEVETH
o1z, »

47N, FrY O AFy, BEAFY, B
BEWEIEA T ] KRN TEIETH 505, <5 4oy
A4 T, HNLT B4 K MEET, A A i
LAY OBER TS, £OVEMIL 4 24 T
BE@THB. —FH, VF VLA, VT LAS
v, T yFEA kD B (11 0416 dmg/
kg95.9+1630mg/kg, 3712 Tng/kg) TH 5. F&

* 3 EERO% 4 TR EEE R S EEE R NEERE (HAT mg /kg)
5471 i 2471 54 71 247N
B’ B Ca-Na(Mg)-CIZ) * (Na—CIH) (Na-Ca—Cl-HCOs&) {(Na—C1+HCO &)
(n=15) ! (n=38) (n=14) (n=17)
X149 23.816.1 212184 17620 20.545.7
pH 7.3+0.2 7.4+0.6 7.0+0.7 8 1+06
Li+* 17420 11074164 511440 39466
Na*t 2041 6+1821.1 | 19011413839 758 41335.4 965617412
K+ 15,344 95.94163.0 62.2+36.8 3404632
Mg+ 287611461 48642838 48114181 25.7136.4
Cal* 2137.8+959.4 { 124. 7706 227.6+87.7 85.0-140.8
F- 0.540.4 ; 37+27 0.540.5 1.8+16
cl- 8456, 8+3930.0 | 28989120557 984.2+357.7 110469081
S042— 770.3+541L 7 04709 27.31+28.7 7.6116.9
HCO3~ 78,2 166.4 ; 834.5+932.7 1350.0 16665 1095.84-948 6
H2Si03 49.31+28.8 5881441 87.7+43 1 3774311
HBOg 7.31+838 ! 16.57412.3 1861213 3174279
HRBEY 151654-69585 | 587494008 6 99133411007 | 2851 0423231




UTEmINEBIER T 2247 ,44 7NV I, & & 3
REBKTEA A DEEET, 35itg4 T Mg » 245 4
A3, 2 47N 134 240 BYE EFICHRE 3 hiz.

4 HESOTEERROE R &MEK
BRAKBOEEA & v oRiE N, OBEREALES
B EIIEDE, @2RINCEE LOBKICEE LI
b OR QM BEDER 1 & vOBAITIE, BREMPSHD
EHHE Z6NB. & bir, QIHMEBEEKINHRS
X 5 cBRECH BRI UA S h 18K OB D SR
Db D & BHE Dl TR T 3 BEEAL WA,
247 3R UIcL Sic, HEA F S FERIC
BRET, BAKORALEE DN OT, KO BB
FET A 705, Hix OB 28RS 12 0

W 517] (Ca Na(Mg)-C18)
® 5471 (Na-C1H!)

% #4 71 (Xa+Ca-Cl -HCOH)
A 247N (Na-Cl1-HCO, B)

100

B 100 meq% €— Oa )] 0 Ccl —> 100meq%
(1) = ORE REIC L S8R M4 FIEETOTERER 0= KR
BRI A OHA b 5K EE R 2B 2 E 0T, B T - (
B4 4 v (Nat+K¥, Ca" ,Mg2®) Ro¥ad #v PP S~ A R i bt SN
809, w34 7D y=-6.48+1.42x(r=0.982) T .’
(c1-, SOy 2—-, HCO 3—+C032 DYDY FIa _~ —APATN = OTIHLANG=0N0

BY%% BT, SABRERKNECREER pxLI(KY).
2 471wk, ¥KED B D s BSEINUTAIEIC
BL, LA 47T O PRHRERIGEH LT
Bicdbhb 59,No 5, 6, 190 & HiC/KEREK LS
HAIGE NS DMdHB. 24 71, Vix, Bhz4 7
I 57 bY s LREBIIGEA T o8I0 ToArE 1T
BLTWVWAN, 44701, T, VIZBEL TS,

(2) F MUY a4 FL HERA A ITk BREH ‘ : e TN
FRUY a4 Ay Nat) LEEAFL (CI7) O M5 FEEFERONaLCIDEE
Py s MROBGRRR T E, 44 7 1, 1,
I, VOWdhé, Nat &Cl™ i EDE S 4 F#4 BER TOEER O WK OB

el -+ W - 0
sh, 2471 SREBKIGIEBRLL. B M 0 b e on (8

HBE, 24 T DAY, WKERKDIFY LT T T -131 -19 -34 173 =27 384
. - 9 -246 -18 —63 305 -52 685
0! . 86 / o

8% ﬂi%e(o ) &b &L, Clroflaghs & 3 _pa7 —17 13 32 -51 621

T, Na* 2 LT A RS5) . 4 —241 -18 -32 286 -29 60.2
(3) #37kb o DRE I L BME 24 -228 -17 -14 179 -117 555

5
6
8

X bic, BAICHEI AT, RO 5 I0EkDRE -4 -L0 - -37 67 -140 0.3

' -17 -l2 -39 60 -140 268
W = LTz REES 1 (%), 6x (P BAV 56 —17 —486 90 -139 348

kD BORE (81 %) I 10 117 -L5 ~—58 —10 -140 341
o — 11 125 -13 -61 -11 -140 34.7

Ox (/ﬁ)—(Cx,sample/Ccl, sample—Cx,s ea/Cdl, 13 108 45 —57 —13 -140 364
sea) X 100 19 276 28 ~b9 107 -140 60.9

Cx, Ccliconcentrations (M) of X and C1™ 20 1771 13 =35 68 139 422

16 31559 19 ELs <140 746
p16 148 59 -48 186 -l03 545

sea water 22 234 18 -—09 236 —140 837
. _ 93 37 13 38 198 -137 322
X=Na*,K*, Mg"", Ca’* and S04* 77TRR6 S09 TT6d o1 S140 564
; 9 1105 -0.7 -62 07 90 1308
St (%) = |0 wo¥| |0t - |8 50427 12 242 -10 -54 56 -140 50.2

ORIl T R SR 4Dk hTs N4 253 55 -25 148 140 621
T DB > TEHRL I AR IAR 17 204 13 14 88 -136 545

in the samples and present-day

B REEO 1 (%) 13, WBEYREDDSVEMESR 18 348 -10 -65 -12 -137 573
T, BEL BT EVIEE 25, Fio, —BRH#T 21 412 -14 -65 —0.8 -140 639




K TRAERDBA D DI BB, 30 hLUT i3 C
LhmEsN Y. SEOBETIE, BRDRA
DEZINEEA4T 11E, N1 DB 30 % B D &
(38 4%) T, ZOFH#EIZ 563+ 10.2% (55 5~68.5
%) LOPEETHT. 2471, W, VOFMH
137N Zhn 37.5198% (268~60.9%), 56.3+152
% (322~746%), 6794260 %$(50.2~130.8%)
T, 2 ThtrLB% 4 71 T, 35 %RIBOMERL
B AIGE VA ROBER BRL W, BADAF D6
xhBL, 841 i3MaD 44 FEHLTINa i
NS, T4 320 (131~ 2979 % &b,
Bcalt, 0 o PP RENC EVHETH 5.
(9 TEEMBRRS OEREICE HHE

T, Lh b OEERPIRIOEKEETHS &L
T, ROEHIT L5 4 XEic s, FERERD O
IEPVEL Y =5 N DN A

4% (meq./k¢) = (Cx.sample—Cx, sea
><Ccl, sample) /Ex

Ccl, sea

Ex :milligram equivalent of X

LDEBICKE >THE LIERIZZSD LB TH
3.
24711, No3 BRRANTH MY oA, ) oA,
v A vy s, WBROEA T L OMBHIL, WK ZD
b OVHMICRBA LSS OSNER IV AREL TEY,
H v T s DSKGERIT & A.

Zhbd 4 A D8 Fidih,

- (ANa"+ AK% A Mg T)=4Ca T4 4 50 -0
DESLL, HCO3 O FEERIIME ThoTo

FiedR~NIcE Y, 24 S0, 1, Vi, w4
IR ALHHEY, dbit, 24 71, Vi,
HCO3™ Z2E Bk L, T bOBRIZEL L/gu.

5 IR O EERE R LK
BHRAcly, BAOH  x107®
RIBRBAHSE 3N T 4
28, BFA & vk, HE
4 FxEEdic, Ba—K
it o@EETc, kE, BHY
EVSTTBRIIZEA LR
HTEBLEMDL, #HITK
~DHFIKDOBE BHE T 3
oD OBRERITH 5.
ZLT, BEA 4 LIER
4% VOERK(Br/CIY)
ICOWTHET LT2(6) . 6 Br/Cl ERM

5 MR MK & OEBEE RS OERE
(meq/ k9

24 No. ANa™ 4K AMg?* 4 CL* 4 S0 f~ HOOF

1 -85 -71 -397 1275 -82 0.5
2 -1139 -49 -530 1579 -114 0.5
-429 -14 33 381 -35 3.2
~784 -36 -191 1089 —45 17

=57 -03 -68 75 —66 3.0

01 -05 =52 54 =50 35

8 19 -03 -238 34 -22 4.7
10 174 -13 -150 -17 -94 84

3

4
24 623 -28 -65 564 -—1592 0.5
5

6

I 11 146 -10 -134 -15 -83 8.1
13 355 9.2 -369 -38 -232 440
19 169 10 -73 79  —44 2.6
20 20.6 09 -81 82 —83 352
15 179 20 =20 141 -39 349
i 16 6.7 17 -45 104 -24 204

22 103 05 =09 130 -33 27.8
23 0.7 0.1 1.2 3.8 0.3 5.4

7 367 -06 -129 -18 =72 280

9 11y -0.0  -09 0.1 0.5 9.3

12 121 62 -41 29 -28 124

V 14 219 35 =—48 185 -72 521
17 69 -0.2 0.6 24 -16 115

18 54 -02 -30° -04 -16 5.6

21 101 =61 =20 -01 -1l1 6.8

471, 247 IDSEVERTRL, ThTh, 294
X 1073 (n=3), 285X 103 (a=3)Th—ir. TOD
B2, HADES 4X 10 NUTITFMET H B, —F,
247k, 1L74%X103 (n=1), 44 FVI12 189
X103 (n=d) T, 2471, 1EHLTEBRMETH
z,

PEDEBY, 24 FIRE24 TLid Y va
AFy, HEA A VENFBETHE 1T T2,
Br™/Cl1™ 5K DHAGRMETH A C &b 5, ¥Ek
TEOBRHRTH 3 L LR INI.

MEKOREE R A0, SABEN L 00 EX,
Fh VY AL FL LEEA S OBE, k> S OR
Rl OMONEIGR AR IR FE L T2 88 O BB BRS O
TR BBES LICRER, #4 71 OXERBESMER
UKD R E PR LT Y, KT Db Ol
ICHIT/K ERABL 108 D TEan ¢ LSRR 3 iz,
—7, FPRIRL, 24 71 0IE3BNThOKERS,
BSITEADSRE LItk 5 /2kER & 755 12,

UL, BETOMTROMEERDIL, BKDBA
RHZCa PNCRA TSR & 78 53, ShiBRFIC Ca 2F
Wb e s e D, RY, WADGERRKLT 28R
Tk, BAFOEERDOFSHEETH H,CaCly



BUE R, BE, [ECOyAE T ( basic rock
sea water interaction ICUI) THERIN, Na
C1EREMSR i, iR, BCOyDETF(acidic
rock sea water interactionTHG) THERIHA
CEY) BEE SMTVA 247 11, 2470 &
L OCERHRD MR, HL 4, REOEKSEA LT
VWA ERETHIE, b b, iFKIgEKSEAT
% HIHA OIRE T, BA— A THLEHO B4
ZUTEERICLY, * PV YA, B DL, 5%
DULDEAL YBEL L, ThiCHEIB vy
b4 LI B L RE DRI, SRS 05
TROHFDELHTA, 2o b, 247
TiT2nWTid, 4%, BAR OEE L iFkOR
AL FBROEEAIN 2 24 71, 24
T 1 & WiV ERICHERVBA LT Z 2N, ik
(G ORFATEBIC b, B8 U9 A4 o,
AYD A AT ETETRNE &2h, BWTREAGE
4 F O L b B v 984 F A EL SRR
D, iz, NoF ) OHBEEYICL S BTIERS
T X bR & LAl a. CORR, RELLh
BRGNS RiE L IE b D EEBALNB. 2O
47 113, HFHE L=ZHIEO2 >OME BRI
M L, 385 A b OFERERE S O icEh b 5
Ténb, TOBHEHBR2—TTHLUTELAC LT
W ThHd &Bbh, SEFRLEE 2L TWE .

a4 7MW, Vit, E&UTEHRHERY R D RER
ZRICEETAZRIBITHE LTkh, BEYor
BhH, HTESICID A Thiosks BEEREE T3
B, REEASEA & vhsitfa ah, » V0L 44 L8
PEH L 0L E AT, TEERRSOERED
BRLEL—HT A

E ]
1 BERTO24OERAR 2REZICL>THETS
&, RO 4 24 ACHET &1z

24 7]

B Th o F B Y b R 5 JFR
24 71

F b 7 A—HE R 8 IBH
24 710 '

F U DAY REVIGETR AER
&4 N

+ R s —IF U - REBIGEHR THER

2 247113, ELLUTHFBEOBRRICHBHL,
WA 4 BE RS 14800 /kgtaHl, TT2, 79
FAF BEIEITORMFAOFHMEL b I35
IlES (0,50 4mg/kg) , Br~ /Cl™H3HEKDH: iz
N, Mk ORASEE DN,

3 MKORBRFMT 200, EEERESICLS
= BEEERD - GHRR R, ¥k GOREE, »hY Y
& LIRFEA FoOMRERE TS L, EEHE DS
471 kbt LAHESIGEE 52 4 71 0L,
TG E 278 UTc, MRS O emR i, B
B iaE kOB AL B E AN A, WKT
D b DEE DL ) B2 BIERARE 2 TNBL &
AR T2,

4 BELIOEKOSIRE LIt E EL MBS OEEREM
BADBFES (4X) ORI, 24 714
a4 FN L HHH LVRHEOEANE L { I3BIEDNE
KHBA L, BRI EEER IZi T il
DA & 3BRIERICE D, F ) v ad 38 H
B, AnvoD bdFoh58NTsdosifgEsT
B EL{—HLI,

5 &4 7, Nid, BECEKSEREEGHET3C
Lizk b, REKES T OB SN, v YA
4 FLHBEEINF LY FL 1 FEHEH LIz
D EHEEE shis.

ks, FHEO—MIZAAITRE 1128S (1992)
T HERE L.
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D BB BREME SIEE (1962)

3 HEEAEMD : 5 AAREESFMRSHEES
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The Study on a Method for Enrichment of Trace Metals

in Hot Spring Water

Satoshi

INOUYE, Kazue TAGASHIRA,

Tsuyoshi MaKI

A method for enrichment of trace metals in hot spring water was investigated by using

chelation to acetylacetone followed by adsorption to Cyg chemically bonded silica gel.
Acetylacetone chelates of Cu,Cr (I) , and Fe were enriched. Cr (V]) was able to be
enriched by this method after being reduced to Cr (I) by sodium sulfite. This method was

able to eliminate the interferences associated with high total dissolved solids .

Trace metals (total—Cr, Cu, total-Fe, Mn, Cd, Zn, Pb)

in hot spring water of Ehime

Prefecture were analyzed. Total =Cr, Cu and total—Fe was determined by acetylacetone

method. Mn and Zn was determined by 8 —~hydroxyginoline method. Zn and Pb was determined

by direct method . Concentration ranges of trace metals in hot spring water of Ehime

Prefecture were low.

Key words : hot spring water, trace metals, enrichment, acetylacetone, minicolumn

FUHIC

BHAE, BFEKFOMESBITHEDO O, BFEN
DI N 5T A D ms ki, RO
WK I, BEWELE L, < b Y vo ADOHE
BRIBVD D gtk ) Rotv o=y A gt
wEOBEN RTINS, UL, oh bOBEL,
BIEDEM TH A1, & hH EHESEBEEORRBIE
Fh3.

NI bAFEE LT, #3v v TEREELE
MBERL A — 7 h 70D gzt = w5 20 o
W AT ESEE SNTVAY, & oA
KICHEED T, BRKO L SIgk2a B35 54
Tid, $1ng/ LU ETESE £ h%24AELD, BULEHSE

T3 21D ODHEER OB EELSHE Sh TIN5 D,

Z LT, SOBERABREORA LR i =H54 T

DEHEEDHEL S NTVWEW 7 0 AQEBREEITNT,

FL—1HE LT, 7RFVTE b BN L,

FIRBTEAETIT MIUTH=%ET 8 TH 234 F

BREDOBR/KADY v s% 7 SBILONT, 2BE
DFER T 12,

MHEEFE
1 £8

B 180-70 BEX+ —~ VRFBOLER

B3 170-30 BRI YO0 Bt

Uy —4&—Z ) B Sep—pak T ¥

B S8 F-7LC pHA —%—
2 BIESRM

R, 8, ~vory, @ AEREL, B 2138
nm, #2483nm, ¥ 4% 279.50m, #4324 8nm
LU, BR—7F L KT Vs FEFRGE CRIE
Liz.

g ma, H KT AROIIRAE EAR TS
THIEL .

HEREREZ LITRUI.
3

T=HF 4 Seppak Cig (T4 —4—XEHHY)



HWiER, ANER, B, 7T =7K: FESENER
Fnyesi TR

TEFNT by, EREBIN VYL SR
(Pt ptige T2 4R i)

SEIEE W TR R (e T
EH) 1000 ppm 2RI E L, 5 FRRLAER BICHR
A

2 % v oHETR  RIERR (FEMIZRTE dR)
2 g IURER2 mb% INACAIR LIT48, /K 2MAT100
mé& Uiz,

4 FHEORE :

SEHRIAS L, B UL INAES Q1) 28
DFETHSR L, X 5105 YRAKI—~BRER LI
%, MK CHRE LTS DRAV.

RFKITEE, Bbi, HBRYRML, pHL ITH
BHEELI.

5 EBRIRME

FEFNTE DB

EER Tp HLICEEE LB 100 me 20 L, 7%
F7e b lnb, 0.5 % EHBS F UYL Inm
A, BBEKBHTT 0 RIEL o, BT, 7 vE =
7K TpH 6 5 ICFEREL, B /KBTI RERIIEE L
1z,
wF VT b oEBBE D RRER, K 10 nl THE
Utz RITE =45 & % 10 méAOEEE foic 217
Bi, 7t b 10ndTEH LI, COR BRE EE
%, 01 NWER/AW sné CREYR AR L, Stk
Uit

F & v

FeFNTE CUERBTB 205 A BRI 2
%A% o EIR 2L mbRINA, 7 oE=T7/KTpHSO
WWHEBL, —HHRE L. ch, 2= 75 &5 |Of&E
B 1IMETEB| L, &+ v &R LS BER,
KIOmETEIR L, 7®F V7% btk LRREIC, A
27— 10n¢THEBE Uz, OB PRT EE%K, 0.5
NSRBI S meCREYPERL , AFEk &L,

B, =45 A HEES 1 TRE(L, 7 O

BRRUEE

1 7507+ b BEREIAY va, BFREREOS
W&fE D158

(1) 7 = &DET ORE

TR 51, 7eFA e vids s (V) &id
S SRR RERRL M), W s TtA v s (1)
~BE, sras (D) 7eFv7+ b #Em?
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Analitical Method of Phosphate and the Survey of its Use in
Vegetable and Concentrational Change along Time Course

Kiyoko UEDA,  Tadahide Hicasui,
Mitsuo WATANABE,

Yoshi humi SHIMADA,
Tsuyoshi Makix

Mol ybdenum blue (ascorbic acid) method has been widely used for the determination of
phosphate in vegetables.

But this method sufered disadvantages from the organic acid in sample solution, that
was , absorption curves of sample solution and standard solution were different, so this
method was not able to correctly measure phosphate by this reason, other method-
Molybdeneum blue (zinc) method—was compared. Its outlines were as follows;

As Reducing agent, Zinc was used instead of ascorbic acid .

The results showed that this method was free from the influence of addition agent
(ascorbic acid, citric acid, etc)

Then, amount of phosphates was investigated in the sample solution containing additional
agent and the sample solution treated with phosphates that has been increasing phospholic
acid with the passage of time. The result was that it sould not be judged whether
phosphate added or not by the amount of phosphate .

Key words : vegetabl e, phosphoric acid, orthphosphoric acid, metaphosphoric acid,
pyrophosphric acid, triphosphoric acid, molibudeneum blue method
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