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Ecology of Salmonella: Comparison of Serovar of Salmonella
Isolates from Urban Aquatic Environment and

Human Sporadic Patients

Kazuo Mivazaki, Junzo Naxamori, AND Takamasa Nrisuio

(Received Oct. 29, 1982)

The quantitative inspections for Saimonella organisms were executed monthly referring to"
the urban sewage influent in a treatment plant, one large and three small urban rivers and
the urban wastewater in a pumping station in Hiroshima. As a result, 460 strains belonging
to 63 serovars were isolated. From the sewage, Salmonella organisms with plural numbers of
serovar were found out of either sample. Occasionally 13 serovars were recognized from only
55.5 ml of the sample water, as well as 15 serovars out of a immersed tampon containing
about 40 ml of the water. The mean of serovars identified per Salmonella-positive sample was
calculated to be 4.9 by the water-culture method and 9.8 by the tampon-culture method. Upon
comparison of serovars in Salmonella strains originated from the urban aquatic environment
and the human sporadic patients with salmonellosis, 77—85 % of serovars derived from the
patients were found to be corresponding with those from the urban aquatic environment.
The 94—97 % of strains isolated from the patients were found to be serovars in common
with both origins.

Furthermore, as to every serovar, it Was noted that in the month when the patients were
confirmed or the month before or after that, Salmonella strains of the same serovars as that of
the patients were found in the urban water samples in many cases. This clearly explains that
the urban aquatic environment well reflects incidence of human salmonellosis in the respective
area. However, out of Salmonella organisms appeared in the urban water samples the serovars
corresponding with those originated from the patients within the same period were detected
only at 40—50%. This explains that many Salmonella strains originated from processing of
leftover foods and manufacturing of livéstock products other than those derived from the
patients were mixed into the urban sewage system.

The most probable number of Salmonella organisms in the urban water samples increased
in summer when water temperature is high, which however markedly decreased in winter when
water temperature is low. Such pattern of rise and fall in a year was similar to that-of onset

of sporadic patients with salmonellosis. Meanwhile, as to Salmonlla typhimurium isolated from
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both the urban water samples and the sporadic patients

i

N.29 (1982)

with salmonellosis, distribution

patterns of biovars and antibiograms well corresponded with each other.

These facts suggest that the urban aquatic environment mainly consisting of sewage could

be a useful indicator to grasp an outline for incidence of human salmonellosis in that area.

Key words : Ecology, Salmonella, Serovar, Urban aquatic environment, Sporadic patients.
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Fig. 1. Monthly distribution of Salmonella

serovars in water samples.
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Table 2. Frequency distribution of Salmonella serovars originated from water samples
and human patients in Hiroshima City

No. of isolates from : No. of isolates from : Total
Serovar zgfzfgfes Patients® g;tgfes Patients™ Watelr Patients®
A979— 1979 1980 (1981— 981 DS
1980) 1982)

S. agona 12 9( 12) 1C D 17 1C 2) 29 11C 15)
S. brandenbur g ) 1 1
S. bredeney 1C 1D 1 1 1C D
S. chester 1 1
S. derby 9 1 1D 1 2) 18 1C D 27 3 4)
S. haifa 1 2( 2) C D 1 2( 3
S. heidelberg 2 3¢ 4) 20 2) 1 3 5C 6)
S. Jjava 4 6( 14) 22C 32) 11 26( 41) 15 54(C 87)
S. kiambu 1 1C D 1 1C D
S. saintpaul 5 1C 3) 1C D 4 1C D 9 3C 5)
S. sandiego 1
S. stanley 1 1 1 2 3 1C D
S. typhimurium 22 61C 80) 38( 62) 23 47C  67) 45 146( 209)
B:-:- 2 2 1 1) 4 1C 1D
S. aquatoria 1 1
S. bareilly 2 2 4
S. braenderup 14 5( 8) 2( 5) 11 3C 5) 25 10 (18)
S. infantis 21 1C 3 20 6 21 2( 3) 42 5( 14)
S. livingstone 7 7
S. mbandaka 2 1 1D 2 1¢C 1)
S. mikawasima 1C 1 1C D
S. montevideo 13 1C 2) 13 1C 1 26 2 3)
S. ohio 1C D 1C D
S. oslo 1 ¢ D 1 C D
S. oranienburg 2 ¢ D 2 C D
S. potsdam 1 5( 5) » 1 5 (5)
S. tennessce 17 3 5) 5C 8 14 3¢ 3 31 11C 16)
S. thompson 4 ¢ 3 4aC 8 3 9( 11) 7 13C 20)
S. virchow 3 12 14 3C 7 4 ¢ 2) 7 16C 23)
Cl:bie, n, x 1 5(  5) 1 5C 5)
Clizy, Z23:- 2 2
Clizi, 251, 6 1 1
Cl:? 5 2 2) 5 2¢__2)
S. blockley 1C 1 1C D
S. bovismorbi ficans 1 1C 1D 3 4 1C 1D
S. duesseldorf 1C D 1C D 2 2)
S. litchfield 5 8( 13) 8(C 12) 19 8(C 10) 24 24(C 35)
S. manhattan 1 C D 1 C
S. nagoya ‘ 3 3
S. narashino 1 1 2
S. newport 1 1C D 3¢ 3 1 4C 4
C2:?:e,n, x 1 1
ca2:? 2 2
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No. of isolates from : No. of isolates from : Total
| Water : Water .
Serovar samples Patients® samples Patients™ zg?nt;{es Patients®
(1979— 1979 1980  (1981— 1981
1980) 1982)
C3 S. kentucky 1C D 1C 1)
C4 S. isangi 1 ¢ 2 6 7 C 2
S. enteritidis 1 3C 3 2 3 3¢ 3)
D1 §. panama 1 2( 2) 1 1C D 2 3¢ 3
S. Jjaviana 1C 1D 20 2 3¢ 3)
S. anatum 6 2 2) 1( D 8 4C o 14 7C D
S. give 6 20 2) 7 13 20 2)
E1 S. london 9 ¢ 2 2 1( 1D 11 1C 3
S. meleagridis 4 1 1¢ 1 5 1C 1D
S. orion 1 1
S. weltevreden ¢ D C D
E2 S. binka 3 3
S. newington 3 1C D 1C 1) 2 5 20 2)
S. krefeld 4 i D 3 7 1 1
E4 S. liver pool 1
S. senftenberg 6 1C 2) C D 6 1C D 12 2 4
E4:? ¢ 1 1 «C D
S. poona 1C D 1C D
S. havana 1 8 9
G S. worthington 1
G:z:? 1 1
G:G:? 1 1
S. cerro 5 6 11
0 0:G:- 1 1
S. arizonae 1C D 1C D 2 2)
?2:b:1,2 3 3
? ?:b:1,5 1
?:ble, n, x 2 2
?? 1 1
. Isolates 205 135( 192) 101( 161 255 125( 172) 460 361( 525)
Tota
Serovars 43 26(C 30) 21C 24) 50 26( 29) 63 41C 47)

% Number in parenthesis indicates number of isolates from patients in western district of
Hiroshima.
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Table 3. Comparison of Salmonella serovars from water samples and human patients (1979—1980)

2 1979 1980
Serovar and sample® Feb. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.

B +  + +
S. agona ‘g + + ic) + (i}d) i o+
5. derby \;y + + i + o+ 4+ +
S. haifa w M .
. W + +
S. heidelberg
B P + + +
; W + + +
S. Java P + o+ o+ o+ @ +
S. kiambu w H
S. saintpaul ‘g @ + ot + +
muri + + +
S. typhimurium VPY + + + 4 i + i + tof (j:) +
S. braenderup Yy + + + __:: i 1_ + +
o w + o+ o+ o+ o+ o+ 4 + +
S. infantis P + @ W @
S. montevideo Y,Y + + + o tof @
. w + +
S. oranienburg R
c1 P @
S. potsdam \I),V + + + +
w + + + + + + + + +
S. tennessee P + + @ @ W W
S. thompson Y,V + + + (j:) [
. w + +
____________ Dot 3 O SO O = J .
S. litchfield v . O o
cz
S. newport VPY + +
C4 S. isangi \F)’V + [
S. enteritidis \Ii‘)] + + @ *
D1
S. panama VPY +
S. anatum Y;,V i @ + i *
E1 S. give \g i i + ot
S. london VPY + (T) oot (__t) +
E2 S. newington \g +
E4 S. senftenberg VPY + + (:*_[_) *

W : water sample ; P : patient.

b Positive.

¢  Patient in Hiroshima City.

O Patient in western district of Hiroshima.
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Table 4. Comparison of Salmonella serovars from water samples and human patients (1981—1982)

a 1981 1982
Serovar and sample®  pop" ap Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.
D + +
§. agona VPY + + o+ Tes (:t)d’ + + o+ o+ o+
S. derby VIY + + i + + + + + + 4+ + +
j W+ + o+ o+ 4+ o+ o+
B S. java P + + + + + + + @
; w + o+ o+
S. saintpaul P o
N w + + + + + + + + + 4+ + 4+ + O+
S. typhimurium  p T T H T M H b - Lok ¥
Bi-:— VPY : +
S, braenderup VPY (j'_) + N i i + (::; +
. . w + + + + + + + + + o+ o+ 4+ o+ o+
S. infantis P o ¥ + o
S. mbandaka VIY i
S. montevideo ‘g + + + + i + +  + N + 4
C1
S. oslo VPY + ©
S. tennessee ‘g + + + + i + i + N + +
w + 4
S. thompson P 4 B @ . N 5
S. virchow VPY + + +
S. litchfield VPY + jrr + i i j; L+ o+ o+ o+ o+ o+
c2
S. manhattan ‘lﬁ’ (_T)
D1 S. panama VPY + +
S. anatum VPY + + i -_'l: + +
E1 S. london 4 * +
S. meleagridis Vg . +
E4 S. senftenberg VPY + i + + +

3 W : water sample; P : patient.

> Positive.

©>  Patient in Hiroshima City.

@ Patient in western district of Hiroshima.



AR

DR A RBERNEIC R U TE LIE L @ B % b
S. typhimurium \XBE B L1468k (40.4%) DEHLH
BHE-Ihie, ERAGR TSR A Rl S, Jave VLB
FeRi b 54tk (15.0%) DEL BB, S litehfeld
LAGRD24BICH L TBET 24k (6.6%) »nEdbBM
jo. ZOfuTE, S. agone (RFR29BR : BEIED, S
braenderup (258 @ 1088), S. tennessee (31Hk : 118D,
S. thompson (7 1 13%k), S. virchow (7% 1 16¥k),
S. anatum (14¥F © 748 O& M TL AR & BEOW
?mﬁwéﬁﬁﬁvﬁm@m@ot U LA2BRAMRHS
X RAGRIRERR DM 2 ROCALE Lic S, infantis (LB
Py BT TANC 5 B ERE é;}uﬁ@&fz@ %, 8. derby
LN S montevideo | [FIEICBIAICH o7z, & BICHS
KB BIL S, cerro MR, S, havana 2598, S.
livingstone P39 BFRERFEH IR TS0, Thblid
IRETPRDR L b IRER R i st 5 3EMDE
HHERRIL E o o TR Ln o 7,

O EHATAR R HOSHEME I B & v e R T
T IBE DT M A R L, 025 D B %
RLICDM Table 3,4 TH5, # 1 EWHERDOKSH
D Salmonella R\ NTIEAKRPICHER I N B & W—8
Rz X pyrer FHEBEOFRELICHLENLTLL X

Stream A Wastewater I

20

10

Stream B River It

z 20

)

Stream C

Salmonella MPN/100 ml (log)
Water temperaturc (C) «ereeever-e

Sewage

20

F’\lA\‘\lJJ/\?O\II)]l\l
1979
Month Month

FMAMJIJASONDJIFM
1979 1980

Fig. 2. Seasonal variation of Salmonella

MPN in water samples.
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CEFLTHBELECEOL D TH -, L Linst
B, 205 LOKRMG O MBI OV TLEHFEE T
LA ERA S U RAFRTHS 5 B 0 RBEE AR
—HM D Salmonella DIFLEAMFRS TV (Table
3). & CKAREBEOTET S TIHD LBk
Fob W B GHERD & TR S, kiambu, S. haifa,
S. heidelberg, S. oranienburg, S. newport O MTETNIIG
FHOBHENNE S KFRCAD, HDHILHTTET 2
ATHoi, o

%1@m§f&m@gwﬁﬁotswmmmmnm
2 EIE O L TR, BEOTH THK
MiXhde, —7, S. agona =2 S. derby, S. mfantzs,
S. montevideo VRIZITEERTZ B L CTF KR
ARG B 2 EHER R RISy b BT, Thbic
I BRI, FARTOMGEM & BT &
P te—Bk oo te. Flo MBHUE O (KUl
Salmonella W23\ T TR & BFED HOIRHIBE25E4:
—F L b D &ikie bishote, Lnl, fLORSE
DM I TIE, 1 TR & R B3 DA
B ERRS DT 5 0T RFICHER S L DH

LD o T DL fn?é’CEﬁ (Table 4). & DT A&
F IR R U 2R AR o TR IR B HLT T
L E DO THEETH D S mbandaka X S. oslo, S.
manhattan, S. meleagridis SELTKEBEON T B E
ot < RIS 2 LRI B IIENCE L R
Xhie, 2ok 3 EERSRmEE & KREH ML &
i, EEOT DI DIRIR b DD H HEELFATEIF
WD EZBRERPE BRI

S, tennessce,

3. WKk RIBERD Salmonella £FHE

51 EIRAEMRCLY Salmonelle HTEH (MPN/100m6)
DEIIE i o tn. TFATE 4.5 5 51.7 X 10* DEEH D
FEAEHIX e s, BB b oS EENE 1.7
x10% ELHM R, FOMORTHR R 1T 5 E B
WRAC R LT EETH Y, Th ok
AT D2.4%10%, BiifjllZkD79, CHJHNAKDTY, D
FEk D33, EFJIKD23TH o7, FhBikth oo
SEHEER L ATIKT26.9, Bii)ikT4.2, CiJl
kT15.2, DEKTT.6, EJIIKT6.7& B X,

= SOBIKIE DT O BEISEYS . Salmonell B D
SN % Fig. 2 LR Lie, FTAKTIZ6 B b9 Ao
KBOFEH B FOBRE L T<T10} Y LDt~ &
— E ot EEfHIL 27.3°C DEEKIBAE L7
Am8.6x10Th o7z, L LAKEOMEZH vk &
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Table 5. Comparison of biovar and antibiogram of Salmonella typhimurium strains isolated
from water samples and from human patients B

No.(%) of strains isolated from :

Biovar® Antibiogram® Water sample Patients
‘ (May-Sept. 1979) (1978—1979)

a:1:1/05+ — 1— 11—

A 1

AK 1

T 1

CT — 2(11.8) 7 |—34(24.3)

ACT 3

CKT 3

ACKT 1— 6

ACKNT 1—
a:2:17/05% — 7—

K 1 |— 9(6.4)

T 1—
b31_0:25/05+ T 1 (5.9 1 (0.7
b:10:26/05% — 1 (5.9

ACT 1 (0.7
d:1:3/05+ —_ 5— 28— (28.6)

T B 11 (—40 28.

KT 6(35.3) 1—

AKCT 1—
d:19Xd:7/05* — 1 (5.9 3—__

/ T 1 4C2.9
£:7:1/05t 1 (0.
a:1:1/05~ — 4—

CcT 1
KT 1 —18(12.9)
CKT — 10
ACKT — 3(17.6) 2—
AKT 1—
a:2:17/05~ — 1—_ 7—
T 1—— 20118 11 |—19(13.6)
CcT —
a:2:18/05~ T 1 0.7
b:9:9/05~ CKT 1 (0.7
d:1:3/05™ ; %——~
CT 1 \—11( 7.9
ACKT 7—
- h:10:25/05~ — 1 (5.9
Total 17 (100 D) 140 (100 )

2> Biovar was expressed as “Cordano : Brandis : Duguid (primary)/O5 antigen”.

‘D) A : ampicillin, C : chloramphenicol, K : kanamycin, N : nalidixic acid,

T : tetracycline, — : sensitive.



R B A BT B

HIET Uiz, 2D X 5Tk Tt Salmonella 4B
BAVERIZ B L CTFARE SIS EFLTHER L. ¥
T2 BHJIIR DEERKTE TS 8 ik, AW EMIoO
BT L RE AR % L ODKROERBINCH Y
DY~ BED bR, DX 5, HAKREEFO
Salmonella LB OFEHVEITAKRE GIFFETT5 D
DTHBHZ LB LM E RS,

4. BHAFRL S UHBEEETBRKO L DI R

ERTEACGR & BEOT R S. typhimurium EHHFIZ DO
T Cordano B DA%, Brandis 2Pk X U8 Duguid b
® primary KO 3%& 05 FURORMAHGHEIH
ST Lic D2  Table 5 TH 5. & ORIFIFHE
TIRBE R 20TO % QR & £ b, T
DITHEDPEREIMRIC T & s » T AR ESR s W T h
SHH DS MR, WEE I T130EYRIZ S
JEE N, COWBERRCIEB L CRDBRADILTE
#eh b, HiiAREdETESR h(Cordano) : 10
(Brandis) : 25 (Duguid) /O5~® 1 # &bk < flLo 168k
(94.1%) 2%, FroBEERR140%D 5 Lo117TH (83.6
%) FTHIICEY Lz, #8TRR kD 5B T
35.3% (6/17) &\ 5 BiEo B 2 iz L di1:3/
O5T DIl BBl Jou T b MH12.28.6 % (40
/140) EEEEOHEETH T, RIS SHECHITK
Rk n i ai1:1/057(17.6%),a:1:1/05%
(11.8%) < a:2:17/057(11.8%) DEYIEHIT LI
PhEZHIHRCRWTH12.9%, 24.3%, 13.6% D
B Ca bk, SIEVEET KRR OHANE O DI
TH - i b vk BT FDEWE, TinhbiEE<—
# o~ & UTOE bR BE RO T e EhDT
I <—%%L, XoimbskkoERwE 25— Lizs
o B—Bok e, & icd:1:3/ 05t EM B RO 5 b
Pk 6 FC AR A s LBRHAIMIE < & — v ¥ T 5E4niC
— 3 L BRI TGRSR O 2 Hibk029.4% (B/17),
BEICROLHINED20% (28/140) BEhELhbD, &
D HERD 5 b CREOHE AR L,

% =3

A EIOETHACREIETIEED 5 bAERREE L SHMH T
K2 BIE100% DHEEET Salmonella R I ule, £ O
AL 1.7x104 (MPN/100m8) OREERGHIZ
BHEELIT, ERENDLTHMMDFTE x v A VERIT16
DIEMC R SEHILEENEIET AL R Sh
fo. EBiENAS I b OFGMIENL, 1 ERE

JEdRe N29 (1982)

D 55.5m8 DPIKHICA.9, 452 ETIEERD 2 v H v
IEED 250 9.8 L1 5 EhDTHV B E 2 Boh
7. SO 5L X b TKET: Salmonella 4%
T RBANEALTWD Z EEYE- DD L
Wk B, ERFARESAOERRE S F IR IE T ORTT O
AN - BEK 2351, 30.8~61.5% DIHET, X BICEKX
PR Boh T B AT 2 5 3, 19. 2% DRUE
CTFNFERN Salmonella PMEHEh, TOHREERELL.4
x10% (MPN/100m6) LEMHIZhBZEbdH oz, IO
Z EBAEOWTIAKREIED  Salmonella FHHAE A8
TR LD Lo TWABZERWRTILOTHD,
WA BRER E RO NI E BB IE LD TH S,
Roch 5 (16) W TRKEGLAKRBELBHI DT
W Salmonella OWEMFES ML <—&L, SHLCW
ZoOWE, MEOBMETL L PTLTNS 2 &%aH
LELTWS, L LA bRTROI9785FI k1T 2HH 5
DOFKTE (8] Tl ERmmiE BB T A i
F B Db b, FEEDHTEY v =+ FEBHHE
BOHPER D MEE A S T Ac DR TTK, BHEOHD
REHABT LS XL —FTHEEFTHNLDTH-
o, TOZEREESAELDTEMMT2~3 &5
BHEIEDOL » S PILVWEICEEEIh A &2, &
BB EE LT3 EECho Z EEETSY
DEFEL BRI, L Lo 2T, KREREREL
i Rl — SR HIR D [RE TP THERR S huic v = 5
T FERRFE RS th SR A R bk & O HBE T D
BE G R BDIEE, 1 ERER OJUR2B AN AE
HSk26 B T D84.6 %K, F7cEE 2 [AIFRAEHs B0
VEEB S SR 26BE T D76 9% 1 F R FAENS Lz, it
BRI 4T 5 B R e T h D4 R skt
e e B EIAb 5 1 EITRE R I X135 1318k D 97.0
%z, 52 mFHEERC LB k125t 1184 D944
BDHCHELI., I BIKFREBEOWE BOHI
RIMA BB LR, 2L 0BaBEREDR
Hbhh AL L Eh Mtk 2 A oRFRA i E
s r F—HE D Salmonella WEAET HHEELW HH LT
otz & ICSEHT TR SRR B B
BNEE LD THLER THD S. haifa, S. heidelberg,
S. oranienburg, S. mbandaka, S. oslo, S. manhattan <°
S. meleagridis FHIKF L BHEDOTE D D3I R —RE
CAMESNIc 2 b B TFREE & $ 2HmAGREREE A+
WAL DR DB R OFRENHTe h B B LT
WHLDEBEEIRD,

U UAKGR & B f sk o Sl B 2 03 GR Ha Stk o B
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i 5 2 E 411 1 EiEE 02 »51.2%, 2
BT D20BM 340% T KT B DA TH D, BEENE
Wil i U AR RBEE B SRR R O I L 0N % 2 RIS
WhDTH B NGB, Lo TEREA D&
DKFE BENLOSHFEHRO MBS LEHE LT
RO L DTiED - Th, FEHCRIRIUIST L
L —F L5 EREWEELER BRI, 202k
L, ETHACREBESICIIZ OHURTOY L = X TIEBES
BEEN LR SIS  Salmonella OIS O MBI
SERTWATEERTE LV, RYRELSLERS
FEk B RE AR MEL « IR & D BEREFEKEIC 1
skd 5 X Sl Selmonella DSARBICRIFHE I THR
T2 E#RLTCBLDEEZBRDB. Tibbik
REBEC RO TEEINAEI - FA—HE X 2 BE:
PFRE LT WD LS X DL, T LAT ORISR TIRAE
Lz oaHEE & M—n#Eio Salmondla DRI
VER— RSO K RBEACFET 5 b DLV 2 5.
AEOMEABRD  Salmonella HEEL ORI H
FERLT L TFRTILT Ax e —2 & LTKBOEVWE
e FNE R O BEINA D i, KROEANEMTIL
2B AR L, % D R/ANERTTIT %0 BEAK
BT TR & RIS FRBRCER OKIBOHER & (315
795 BT AEE SR, &I EHTARD Sal-
monella 540 BRI/ AE) 170 7 BIC AR B DI
LY E LY, EMEREL EMOKROWR & L <F
FL, KB LS 2Bk & ek e
FrmELWPEME Lot 2O X5 # HARFO
Salmonella Y, B EBOEREE LTixdinl &
LAE (BAEIMEERT AR PRESHEEL
TCNBDITHEETH B, FRBEELORBEHITICKETS
L E S SIEEIEREC RS\ T, FOMFEBEOFEX
FEMABLTRDONDLLOD, BET A~8 ADBE
DR E— 7 & LTEHERL, XMcEFEL ST 53
2=V RERERTWA, TiabbBEDORED, &R
RIS LCHER T A 2 2 2V Sh T s (4,
5, 6, 7). DX 5BBERENRE ARBED Sal-
monella BYDOFEIEH S L CHRFIZER ORI, KED
BETEICAX PR h s L Ebic, HECRHEL
TnB D EHEENS, TREPDETHMAARIR
B Salmonella DEYHER % DMK O BAFHRIL AT
B2 5 2 TX D TARIIEHE o DX i TH
5. coz by Wilson (17) DiET5 X 5KF
KL F OB RO P T 2 REEOEN OB L7 - T

WEDIRHLNTH S,

M b A ESENE LT S, typhimurium 2T O
LT ORI T, S TOITHE R Lo T8
TRAGRE SRR 8 BT LB h, 12 R TG
i BEEk & ORI 7 B (87.5%) ¥ TAhPLEL
CEBHHNTND, & OB (LK REMITH
HR16EE (94.1%) 7%, TR 140 e 1174
(83.6%) FTHHMU L., FD5b di1:3/057 DA
AL GRI SR D35.3%, B hkkD28.6% % Lh
Fhbes, FEEMMELTHWTh b 3@ D
Thotn, FioARHEEHD 7.6 % & Hwic a1/
05~, 11.8%% o7 a:1:1/05+ R U 11.8%% 5
Wi-a:2:17/05~ O L ks BRI AL 5 ERELTAR
h BEhkkc BT L FRFRL2.9%, 24.3%, 18.6
95 L HEETTTY b, X LICWER R
U B R — B — D& BT, BRI g~ v EW D
G — H— RO TL L —F L, Zh b oEK
Vi, Tk & A E AR AR BRI e EEZE BRI
PB4 < D Salmonelle K&t b DD, B 2EM
BB ge e ShIuE, S. typhimurium OFHRIE ST LD
o2 DMED  Salmonella WHERF 5T DHID
BEIAERR A ET 2 EFREMVBLLDTH
BT EERRLT NS,

AP Ui NI, TR REE OB
Ty F R PR RER R LT T LTS3 DT
BT, FORBECHRROMIMIMEALEENS B\
BENEE R ORREH LRI X - TiE¥ T 5, Lz
o TERRBOBEERAL D - Tl bln v & 2 ATH
5. L LAER% 38 U T40~50%1C b RS R~
Wl LC2.4X 102 (MPN/100mE) iz 335 Salmonella
HBRE, BF b HUICEE L T 5 FKEDETERIK,
S A e T S 0 2 A O A T RR s B D RESE
RS RBAT L0 EBHE IS, ), MRORR
LT D\ T UL o BT SEA Y i BN AE O RFE A I
I - TOIBORKT KB 7 AW Aatr Salmonella
DEEAE L, B OBERc L LT3 2 & RS
KT (18, 19, 20, 210, BRI IXBEOAT
PEDWER (22, 28) W X - T FIKH B L IXIFIRIC £ T
TR EELT TSN IR TWD (24, 25), #
LRERO 2 & QER I BN b TRETR Sal-
monella OFFAET 5 ETF KL ARBB L HERABBT 4
THREENT B L 0D, fFa LTHEIKF HoHE
XhT B (20, 21, 26, 27, 28). i B TFKAE
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PR R LR D LB RE D TRSEL T B BBAIT L -
TIKFREORE L BFLRIER SR, ThrEE s
7o DRI S HEZ X, )11 BT 0 X bl ke ¥
TESWKRDEEET ¥ OK) EAYO BRI
B MEINTWEEZATHD (24, 25). MM
Bheom Lir SO T ACHB OS2I HT & 5 B Y
BH RSB EE D& THh b, Zhdt Salmonella ©
R A 2 20 D~ IR OBENNFES D O TH B,
SDESIEEND, REVSATOVAL TR FERE
DEBIE L & HI1T, BRER X RGN o5l
oMy ORI, SANTIER SO B bR
FraEn RO THE CTOMe) o fEAONIE 4 M L
U,

= #

19794F 2 A5 519804E 3 Are A CE19814E 2 A b
19824F 3 AT sl) T2 FIUziE 1 W3 o0 2 [,
IBETPIDHT TR, 4 RO KIFBOHTHR ) X
O T BEK R D CEB R Salmonella ¥Wi5E% 925
L7, TOfER, 63oMiElicior b 460 #hiioiish
7o, &I TR TRROCThofids b L o i
o> Salmonella PEH X h, 337555, 5nlDBIK IS
13DUMETIERED, TSR B4 DF & v R v
D MER R TN ENRD BRIBE L o .
ZABHD Salmonella WGVEMiFD Iz b OFGH
Bk c4.9, 2y AV T8 B IR,

AR &V A 23 FEERRFEBIE O Bk MmiER
R LIcE A, BEHKLEND 5 H077~85% %
TAKFRERDOZh &E—B Uz, & @i iis
HHIREOU~TE £ THYY L, 3 BRFMPFER
ETHTAR & BB B ORHIIN I A AR B Lic s
25, BAEOHRINICAL LXTh EHTHET 5 A
DFRTHR R B e & R —MiEH 0 Saimonella
DIFEET DA M4 <, COMIBOBERENT
A R I T B 2 &bk, Las LT
KT HBLT 2 Salmonella © 5%, F—Rlo B35 H
Fetk & —FT B MEHIT40~50%BETH S, D&
TR A B SRR LS O AT B O B A
DML « INTHERGET ST 2L < D Salmonella 7'
BALTCHAZEERLTWSEBbis,

HFKFRE D Salmonella A UITKIEOEGEINIC
KIFABINA GRS s A, KIEOET 2K ciiE
LW B ER L. S OEROMBIzy A =5 S

No29 (1982)

MRBBEDOREA 24— v EFEMOLDTH o7,

¥/ S, typhimurium ORI b FEIRESD 0 53 A5 -
Z— VIIIHIARR E MBEBEOMEE B T & <—FKL
fo. ThOOBEER, TREEMALTHEHKREEN
T OWFH OBERERNNOWIE A IUET 5 BR) el L
Teh BB EERLTVWBE 25D,

k&2 B hic b REABPIMEE OfEEH il
TeHZ R TE GRT v A48 oFARA R EHR
Wi LET.
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An Outbreak of Food-borre Gastroenteritis due to

Salmonella miyazaki in Hiroshima Prefecture

MIKIKO SASAKI,

TaxasHr KisHiMoTo,

Hirosui Tokunou anp SuInjyi Fukupa

(Received Nov. 15, 1982)

An institutional outbreak of gastroenteritis involving 157 patients due to Salmonella miya-
zaki, rare serovar in Japan, was recognized in a college in Hiroshima Prefecture in June 1981.
The onset was abrupt and lasted for a week. Salmonella miyazaki was isolated from 116

feaces out of 146 ill students and food catering staff members.

However, the vehicle of this

food poisoning was not proved. Based on the epidemiologic findings, this loutbreak resembled

to that of yersiniosis or campylobacteriosis rather than that of salmonellosis.

Biochemical characteristics of the isolates were the same as one of Onjzuka strain and
Harada strain isolated in Miyazaki City by Fukuda and Sasahara et al. in 1955 and 1966, but
antibiogram of the isolates differed from that of Miyazaki strains.

Key words : Salmonella miyazaki, Gastroenteritis, Foodpoisoning.
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Salmonella miyazaki WF19584EMEME, HHS (13X
AYHUEI Salmonella & LT ORAIOWER 5 TELK,
1 ol BRI X 5 EERT Co SRS 2, 3 4
57 RABICE EF - T fehy, 1974FEED, FHI
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¥, Wi D NECEIgE e SR T 573, Salmonella
miyaZaki v\ Chd EFRELT O iR A 57}/1«73:" RS
5ChD. FHuolkl b, Salmonella miyazakilk
e DERC LS ey, Lo HiRic R4 5 1
meEbhb.

L2 AT, 19814E 6 F14 H 2~ H20HITHs W TCIREBRTT
DTFIRTE SR R TR LicrhbE R RH
B H7- b, Salmonella miyazaki % EFIHHEEL,
Salmonella miyazaki W X 5 RPFEHPI L, Zhix
BERTHHTOEMATH S LI, REMICATL,

EIFR LA TRt L BoERIENTH 2 L Bbh

DT, FOFAERTE & MR R OV CRET
5.
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L5 « Hiroshima Prefectural Institute of Public Health.
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1. FEEERE

forhE A RE (6 JI191) BRIROFICHIENE 182 £F,
AR LM 820F, INIIREEE 140k R X OHEER A 1T
(BERA) TH5 6 AEABITH FTOMR M,
BAY10M:, Ffr o, HEF 285 i DuLTHIkER b,
frii ARt o CTH e S, WRE TV S,
RN T FYRRE, Vo= bva i, WIERBIEY, oo
R, FULOFE (9 1LY Yersinia &, HH
HIZ & o TS X i Skirrow oJ5ik (10, 113 12 X
H Campylobacter %, ¥t LOFCH Lic Kim o5k (12)
W= D Bacillus cereus &L UicfopRBIR R O%
Wa fFo7z, Fio, BIHOMEE LT, Salmonella I
P L piEipeEn ek 6 A (253 ~303 %0
BeDBU RS- T T ey, g D 481 ]
BRI L, Salmonella % RABC R L EIETH & &
LIS, BEREC O CIEH R OB AEINAA - T
WIS s B IR IC L DRI R T e o T
DC, HANOIMAZES TH 5 HHBIC B CIIs0H
7, I A A BRI, FRREL T 7,

2. DEEEBOMESMERI

Sk UTe Salmonella 1168k DTk, A5 F0
TERWUBIGY, HOURRWTILG R X OV HBUE S
I Qoo 7 v 4, —MH BT A Difco
WY B ST, ik IS b IR A S L7

3. DEERBEOE(LSMMEIRIRER
1, 2BV TERLRIRE URCRGE, km-—ikiR
THo72DT, 852 Edwards & Ewing
(13) OFHACHE - T, 4638 [ DALMY MM A H A L
.

4. DEEEHEOERBDMERBR

HFULSZAEAI R LU T 4 A 7 P CiTo e, SR
OREELE, Tryptic soy broth (BB L) %, ks
ISR WA RS (D 2 e e A L,
5 4 A7k Table 5 1IR3, BB LD 938K & 17
TSR LTI 8 BHI A L, BN EhOYEL
Rl T, SRR, RS, WEE Ui,

TREREMIERE (M C) i&2UTid, Penicillin,
Streptomycin, Ampicillin, Colistin, Chlorampheni-
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Table 1. Epidemiological data of the outbreak

Date of outbreak June 14--20, 1981

Place of outbreak H. mercantile marine

college
No. of persons at risk 395
No. of patients 157
Attack rate (%) 39.7
Vehicle Unknown
Incubation time Unknown
]
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B
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0 p— 1=

Juneld 15 16 17 18 19 20
Date of onset
Fig.1l. Number of patients with gastroenteritis
by the date of onset.
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7c.

1. FERE

19814E 6 14 5> 520 [T 2 C R 1 IR P BR BRI
DONFBTESHFIREBAC RS\ T, TR 2 Ra s Uik
AL BEHENEABRE X 5D, BEBIIA
&y 7 hash, 39541157 4 (GMiE#39.7%) WA
72

WD B, 16HMSHADIET Y — 7 &R
L, #FL20BTH -7, Jhebb, Fig liwmLim
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B 1 LB L bt 2 FENGR DR, Yersinia (15,
16, 173 ®° Campylobacter (18, 19, 20, 21] DIEHIN
eI L RO Y B LT 5, —
55, Fig. 2 kiRmTind, ARRRPIFARII 2 THD
L, 6~12FEOBRTE ~ 72 WL ENRTED,
RIET AT COBEFRE DL B ET &b, LU
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P804 T, 4.9 TH » Fo. KT IER#EL 2 <,
1204 (76.4%) THhote, REDPD -1:454% (28.6%)
Fp39° C LA B EvE T b DL 2 47T, 38° CARulN
B %< 28% (62.2%) THole. nk, BE, HBEK
2L OIR64% (40.7%), 58% (36.9%) ERx
7o,

2. Salmonella miyazaki OBHIRR

R BE B ORR, BIERFEE 132 (i 107 {F
(HERB1.1%), # & v 7 OFEFE14{ 9 4 (64.3%)
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Fig. 2. Number of patients with gastroenteritis by the time of onset.



Table 2. Clinical data of 157 patients
with gastroenteritis

PioFoeimes Ne29 (1982)
I L, Salmonella miyazaki & [FIFE Z R,

4. SEEEBHOE{EFHER

Symptom No. of patients(%)
o DL 7116k OTEFREEE (TSI, LIM, SIM,
D e B OO o o romEEIe oV e E b
16 times i LEEDT, %05 biRE 5 B BY, & HIEMICA(L
7 times or more 30 ZLRGMR A SRR Lic, ZOMEE, Table 4R T L 5IC
Unknown 7 I TR S e R (1) ER—MRE R
Fever 45 (28.6) L7z,
37.0-37.9°C 28
38.0-38.9°C 12 5. FER|IHSM
D or igher ; B 4 %7 U B3R BB RS
Abdominal pain 120 (76.4) Table 5 \ZRT X S It Lic s ke dA— 2 — v
Headache 64 (40.7) 7~ L7-. Ampicillin, Colistin, Chloramphenicol,
Weariness 58 (36.9) Carbenicillin, Polimyxin B, Dihydroxymethyl
Chill 24 (15.2) furanthridine, Nalidixic acid (&%, Penicillin,
Streptomycin, Kanamycin, Erythromycin, Leuco-
B Salmonella % FIFHIEEIINC o0 Lic, mycin, Spiramycin, Lyncomycin, Oleandmycin,
L L, ESSAMSM:, BLIUHEREATHS Sulfisoxazole @ 6 XTIt TH D, Kanamycin,

1502 H17 B O, &,

Thd WA ARich -7,

sk e,

DT, TR LTk 6 B [ D HiE 4y BLEE
Bkt 50 B ASHE I BHRIC S L
X, BEEBRTD

Bl tibhint,

BB OHRIERBELTH -
DT OBERGR b AGIEL TS - o

400, e

3. DEEHOMLER

S L 116 e D\ T My 2 91

X, &kkeLE—THo, FiEMEET D1,

5 RDOZRFRL28 4D BT
o CHEHRAL LT

A

Z13 ¢ 1

s = 1.

Tetracyclin IZiXrREE D TH - 7=,

DT 6 BEFNCHT AM I CasRd7-fERIL Table 5
RS, Penicillin 3.13meg/ml (FRERERHL),
Streptomycin>100mcg/n¢ (fitt4:), Ampicillin 0.78
meg/mé (RZME), Colistin 0.78meg/nt (RZH),
Chloramphenicol 3.12mcg/mé (&% H:), Tetracyclin
0.78mcg/ml (M) TH-o7:,

% -3

Salmonella miyazaki O EEIREF, RHEE
.7 & Hiik iR N

Table 3. Laboratory data : Isolation of Salmonella miyazaki from stools, foods and hen’s
droppings ’

Date of examination

Subject

No. of samples No.(%) positive for

examined Salmonella miyazaki

June 18 and 19 Students with illness (s)* 132 107 (81.1)

Students without illness (s) 82 0

Staff members (s) 14 9 (64.3)

Food samples 28 0
June 30 Food catering staff members (s) 8 0
September 10 Eggs 50 0

Hen’s droppings 20 0

* stool
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Table 4. Biochemical characteristics of Salmonella miyazaki isolates

Test Reaction® " Test Reaction® Test Reaction™
Gram stain - Gelatinase - Trehalose +
Catalase + Lysine + Xylose +
Oxidase - Ornitine - ~ Adonitol -
O-F test F Arginine + Arabinose +
H.S + Gas from glucose + Cellobiose )
Motility + Acid from glucose + Dextrin -
IPA - Acid from : Erythritol -
Indole - Dulcitol + Inositol -
MR + Galactose + Inulin -
VP - Glycerol + Lactose -
Simmons citrate + Maltose + Raffinose -
d-Tartrate + Mannitol + Salicin -
Malonate — Mannose -+ Sorbose -
Phenylalanine — Laevulose + Sucrose -
Urease - Rhamnose +
KCN — Sorbitol +
a) -+, positive reaction ; (), late positive reaction ; —, no reaction or negative reaction ; F,

fermentation.

Table 5. Antibiotic sensitivity of Salmonella miyazaki isolates

Antibiotic Disk Concentration Sensitivity® MIC (mcg/ml)®
Penicillin p-10 BBL 10 U - 3.13
Streptomycin S-10 BBL 10 mcg — >100
Kanamycin K-30 BBL 30 mcg T+
Ampicillin Am-10 BBL 10 mcg + 0.78
Colistin Cl-10 BBL 10 meg + 0.78
Chloramphenicol C-30 BBL 30 mcg + 3.13
Carbenicillin CB-100 BBL 100 mcg ~+
Tetracyclin Te-30 BBL 30 mcg + 0.78
Erythromycin E-15 BBL 15 mcg -
Polimyxin B Xp Showa 100 U +
Dl?&iﬁ)t’gﬁﬁgyl' fs Showa 20 mcg +
Nalidixic acid Nd Showa 50 mcg -+
Leucomycin L Showa 30 mcg —
Spiramycin Sp Showa 30 mcg -
Lyncomycin ' Li Showa 30 mcg -
Oleandmycin o1 Showa 30 mcg -
Sulfisoxazole i Showa 400 mcg —
a) +, sensitive ; &, moderately resistant ; —, resistant.

b) Minimum inhibitory concentration.
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Salmonella miyazaki (YHEH, FEES (1) i X H 1955
SEEESTIR TR L, 278 DL WEER A - Fo frde
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Field Desorption and Field Ionization Mass Spectroscopy
of Organic Tin Compound in Household Products

IXxUNORI SAkAMOTO

(Received Oct. 29, 1982)

For the purpose of identification of organic tin compounds, which have been used in
household products, field desorption and field ionization mass spectroscopy were investigated.

(n-C4H4);SnCl, (n-C4H,)3SnOCOCH;, (C4H;),SnCl and (CsH;)sSnOCOCH; except (CsHs)s-
SnOH of five commercially available compounds were found to be identified by their mass
spectra with peakes of M* and/or [(n-C,H,);SnJ* or ((CsH;);SnI*.
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Key words : Organic tin compounds, Household products, Field desorption mass spectroscopy,

Field ionization mass spectroscopy.
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Analysis of Drugs (III)
Qualitative Analysis of Sedatives and Antipyretics by

Chemical Ionization Mass Spectrometry

Hisavux: Kanamorr®

(Received Oct. 20, 1982)

The chemical ionization (CI) mass spectra of 21 sedatives and antipyretics were measured
using methane, ammonia and isobutane as the reagent gas.
The majolity of these drugs showed a quasimolecular ion predominantly. The other ions

can generally be accounted for by common mechanisms.
This technique has been utilized as a rapid and sensitive means of the qualitative analysis

of commercial drugs.

Key words : Chemical ioniZation mass specirometry, Sedatives, Antipyretics.
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Table I. Methane CI Mass Spectra of Drugs.

Compounds MW 1 2 ‘ 3 4 5 6
Acetoamin ophen 151 #152 180(15) 153( 9) 109( 9) 136( 8) 110( 8)
Phenacetine 179 *180 208(14) 181(13) 179(11) 152( 7) 220( 3)
Bucetine 223 *224 223(13) 225(13) 206(12) 252( 9) 138( 6)
o-Ethoxybenzamide 165 *166 149(48) 148(20) 194(14) 167(10) 123C 9)
Aspyrine 180 121 139(40) 163(10) 167C 9 123 9) 122( 8)
Bromvalerylurea 223 145 225(30) 223(29) 180(18) 182(17) 143(12)
Ephedrine 165 148 58(56) *166(32) 107(27) 119(14) 149(12)
Methylephedrine 179 72 *180(77) 162(57) 107(38) 119(14) 178(13)
Chlorphenylamine 274 99 *275(52) 61(43) 230(35) 277(16) 232(12)
Diphenhydramine 255 167 *#256(34) 90(32) 91(23) 72(20) 254( 8)
Dextromethorphan 271 *272 270(41) 271(37) 273(19) 301(10) 104C 4)
Calbetapentane 333 #334 113(42) 335(23) 86(19) 144(14) 100(13)
Antipyrine 188 *189 217(18) 190(13) 188(13) 229( 4) 218( 3)
Aminopyrine 231 %232 231(38) 113(25) 233(16) 230(14) 260(11)
Isopropylantipyrine 230 *231 230Q07) 232(17) 259(15) 215(C 7D 135( 5)
Caffeine 194 *195 223(10) 196(10) 194( 8) 104( 6) 235( 4)
Balbital 184  *185 186(10) 213(10) 156( 6) 225( 3) 199( 2)
Allobalbital 208 *209 169(14) 210(12) 144(12) 237(11) 167( 5)
Cyclobalbital 236 *237 157(67) 238(14) 81(13) 265(11 207C 9
Phenobalbital 232 *233 234(14) 261(12) 204( 5) 273C 4) 247( 3)
Acetoanilide 135 *136 137(10) 164( 8) 135( 5) 176( 3) 134( 2)

*: M+ H

All entries consist of m/z values and relative abundances are in pharentheses.

180 (Ph
1000 (Phe)

]
A 272 (Dex)
£ 7 195 (Caf)
R |

0 -Gul;..(|=ns|.n-lluva]i-n[-‘uqﬁm TIm‘l‘]TWTh‘nTﬁTF’TTWT‘TTT’TﬂTT‘!llT'T’F]’WTTrWTT‘
100 150 200 250 300 m/z

Fig. 2. Methane CI Mass Spectrum of Commercial antipyretics (A).
Phe : Phenacetine Caf: Caffeine Dex : Dextromethorphan
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Table II. Isobutane CI Mass Spectra of Drugs.

Compounds MW 1 2 3 4 5 ) 6
Acetoaminophen 151 *152 153 9) 151C 4) 109C 2) 110 1) 192C 1)
Phenacetine 179 *180 181(12) 179C 5) 170( 1) 152( 1) 182C 1)
Bucetine 223 *224 206(54) 225(14) 180(12) 130(12) 222(11)
o-Ethoxybenzamide 165  *166 167(11) 149(10) 148( 5) 150( 3) 168( 1)
Aspyrine 180 121 139(28) 163(15) 122( 9) 123( 5) 138C 7)
Bromvalerylurea 223 225 223(99) 145(76) 102(34) 180(35) 182(35)
Ephedrine 165 *166 148(72) 107(19) 167(12) 149C 8) 222( 6)
Methylephedrine 179 *180 162(28) 72(22) 107(12) 181(12) 236( 9)
Chlorphenylamine 274 *275 277(34) 276(19) 204C 7) 278( 6) 203( 2)
Diphenhydramine 255 #256 257Q17) 167(12) 183( 5) 166( 5) 258( 2)
Dextromethorphan 271 *272 273(20) 270(12) 271C 7) 258( 2) 274 1)
Calbetapentane 333 *334 335(22) 253( 8) 180( 6) 208( 2) 236( 2)
Antipyrine 188 *189 190(10) 188(10) 187( 2)

Aminopyrine 231 *232 231(17) 233(16) 230( 3) 274( 2) 234( 2)
Isopropylantipyrine 230 *231 232(11) 230(10) 229( 2)
Caffeine 194 *195 196(13) 194( 9) 154( 2) 177( 2) 237( 2)
Barbital 184  *185 186(10) 156( 2) 141( 2) 187( 1)
Allobarbital 208 *209 210(13) 169( 5) 141( 3) 211( 2) 257( 2)
Cyclobarbital 236 *237 157(19) 238(15) 207(12) 251( 4) 239( 3)
Phenocbarbital 232 *933 234(12) 204( 2) 235( 2) ,
Acetoanilide 135 *136 137(10) 135( 3D 93( 3) 138( 1) 176( 1)
* 1 M+H

All entries consist of m/z values and relative abundances are in pharentheses.
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Fig. 3. Methane CI Mass Spectra of Commercial Antipyretics (D, old) and (D, new).
Cyc : Cyclobalbital Phe : Phenacetine Caf : Caffeine
Ami : Aminopyrine Ace: Acetaminophen Eth: O-Ethoxbenzamide
Bro : Bromvalerylurea
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Table III. Ammonia CI Mass Spectra of Drugs.

Compounds MW 1 2 3 4 5 6
Acetoaminophen 151 °169  *152(50) 170(10) 153( 5) 303C 2) 109C 1)
Phenacetine 179 °197  *180(80) 198(12) 181(10) 360( 6) 179( 2)
Bucetine 223 *224  °241(20) 225(14) 223( 5) 206( 5) 242( 3)
o-Ethoxybenzamide 165 *166 167( 8) °183( 2) 331(C 2) 168( 1)

Aspyrine 180  °198 77(33) 199(11) 138( 7) 155( 6) 197¢ 3)
Bromvalerylurea 223 240 242(98) 162(46) 143(15) 160(14) 197(10)
Ephedrine 165  *166 148(45) 167(12) 149( 6) 164( 5) 150( 4)
Methylephedrine 179  *180 72(16) 181(13) 162C2)  178( D 182( 1)
Chlorphenylamine 274 *#275 277(54) 276(30) 278(10) 204( 5) 203( 2)
Diphenhydramine 255  *256 257(13) 90(12) 167(10) 182( 3) 258( 2)
Dextromethorphan 271 *272 273(14) 258( 2) 270( 2) 271C 1D 274( 1)
Calbetapentane 333  *334 335(22) 270(10) 161( 5) 180( 5) 306( 1D
Antipyrine 188 *189 190(13) 191( 2) 78( 1) 378( 1)
Aminopyrine 231 #232 233(16) 218( 3) 216( 1) 234( 1) 231C 1)
Isopropylantipyrine 230 *#231 232Q07) 229( 1) 233( 1) .

Caffeine 194 *195 196(10) °212( 5) 194( 1) 197C 1)

Balbital 184 52 217(10) °202( 6) 201( 5) 117( 5)
Allobalbital 208 52 134(12) 78( 9) °226( 5) 166( 5) 184( 4)
Cyclobalbital 236 270 268(92) 227(61) 52(44) 207(30) °254(29)
Phenobalbital 232 °250 52(56) 251(16) 146( 8) 249C 7 265( 6)
Acetoanilide 135 °153  *136(13) 154(10) 137¢ 1) 77C 1 93( 1)

: *M+H o M+NH:
All entries consist of m/z values and relative abundances are in pharentheses.
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- 136 (Ani)
- 195 (Caf)
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Fig. 4. Methane CI Mass Spectrum of Commercial Antipyretics ©
Ani : Acetoanilide Phe : Phenacetine Caf : Caffeine
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Fig. 5. Methane CI Mass Spectra of Commercial Antipyretics (D, lot 1) and (D, lot 2)
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SELIED SEREBRE OZIMEISh i & W5 FE
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196752 B 19814 IT\ o BISEERNC, F—RguE X
HHEMABLEDNE MR I HONL 16 (BEs54, &7
HWE1H) ODRTHS,

ZDERIMREERFDTD 2 ~ 3 ADOFRIENEHTE
FHINSHFIFRD BRI T B, 19794E & 19814E D A FEHTIC
i) B B HRONC OV TR BEE B TR T bl T
L5, BRERE—TH B E LD TEG EE
bis. FAIICRET A2 FETH S, /B19794E L
1981V T b R ES0A A BL TWB2, Th
LRI COBBELRFITIT L bh i Bigs (i)
OEICFHER I NI L DT, it ) OFREMERASE S A
TWBHoDEEbh5,

198261, ARHERES: (8 A FTRBETTIRT4
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#1. BF 7 ABE - REEROFRER

4 Es| B B R’
R Tre— EEY mex B0
1967 434 0.4 63 28( 6.5) 1.2 1
1968 366 0.4 53 20(7.9) 1.2 3
1969 361 0.4 59 38(10.5) 1.5 1
1970 196 0.2 43 17(8.7) 0.7 —
1971 260 0.2 47 21(8.1) 0.8 4
1972 287 0.3 57 19( 6.6) 0.8 4
1973 250 0.2 48 16( 6.4) 0.6 —
1974 274 0.3 49 14(5.1) 0.5 1
1975 515 0.5 53 22( 4.3) 0.8 3
1976 375 0.3 59 16( 4.3) 0.6 4
1977 331 0.3 52 6(1.8) 0.2 2
1978 354 0.3 79 22(6.2) 0.8 4
1979 371 0.3 122 28(7.5) 1.0 11
1980 280 0.2 87 9(3.2) 0.3 7
1981 292 0.2 25( 8.6) 0.9 13

a) ZEBERCKT DR
b) (ERRHEEIR () Fite VRS

DEEREZRZ TS, ABITTEETOL 2 AEMET é@%@gﬁﬁ%g?ﬁ gk, 29
BB, S0 B IC1982FET19814FIC H UCEBIEII D o o PR
%2, JKEBICKTBEF 7 ABEROEKIES

. & R’ B B T if] il P il & oo

BEH BBER BEHGOD BEEXR BEHGOY BER BER(ZD BEER BER%D %%}
1967 28 1.2 18(64.3) 3.4 21(75.0) 1.5 7(25.0) 0.7 — —
1968 29 1.2 17(58.6) 3.1 22(75.9) 1.5 7(24.1) 0.7 — —
1969 38 1.5 17(44.7) 3.1 24(63.2) 1.7 14(36.8) 1.4 — —
1970 17 0.7 8(47.1) 1.4 10(58.8) 0.7 7(41.2) 0.7 — —
1971 21 0.8 10(47.6) 1.7 15(71.4) 1.0 6(28.6) 0.6 1( 4.8) —
1972 19 0.8 5(26.3) 0.8 9(47.4) 0.6 10(52.6) 1.1 — —
1973 16 0.6 6(37.5) 0.8 13(81.3) 0.8 3(18.8) 0.3 — —
1974 14 0.5 7(50.0) 0.8 11(78.6) 0.6 3(21.4) 0.4 — —
1975 22 0.8 11(50.0) 1.3 14(63.6) 0.7 8(36.4) 1.1 1( 4.5) —
1976 16 0.6 5(31.3) 0.6 10(62.5) 0.5 6(37.5) 0.8 5(31.3) 1
1977 6 0.2 1(16.7) 0.1 4(66.7) 0.2 2(33.3) 0.3 —_ 1
1978 22 0.8 14(63.6) 1.6 16(72.7) 0.8 6(27.3) 0.8 1C 4.5) 1
1979 28 1.0 8(28.6) 0.9 10(35.7) 0.5 18(64.3) 2.4 14(50.0) 7
1980 9 0.3 1(11.1) 0.1 4(44.4) 0.2 5(55.6) 0.6 4(44.4) 4
1981 25 0.9 3(12.0) 0.3 6(24.0) 0.3 19(76.0) 2.4 16(64.0) 11
&% 310 131(42.3) 189(61.0) 121(39.0) 42(13.5) 25

a) RETHE&T.

b) ERBHERCET SR,
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WA LTwh, L L19774E3R JUN980ED T L <, &
FIRAAEOTEIEIVTH L ERE LT BHDT, 5
DOBIFICIITDE AT 2URERSH D .

2. BEOHESHH

19784 % Tit, BT OBEED0~80% VAE TR IO
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ZILRETRCOBHEFE N LR L, B1ET
CERE LI ERLBDTH BN, ZOEEINCRT %
SEREHICOVCE, BTEREN, ERER (aE).
WEHE R & T ABEIETRTH D, HITOR
B 2B S TR RE T2 TFETH 5.

24, B 7 ABREO A NFRES (1967~19814E)

Rebote (E2). LorLEmck»Th, BAERL 5 B # B -
LEOFRL D LHLNCEM PN EHEL TV E VL ] e & =
. 1 38(25.0) 39(25.0) 77(25.0)
PowhbRD L5, BEFCBEORHERE 9 20(13.2) 17(10.9) 37(12.0)
Fﬂ%1979ﬂf—ll)\f5ffibi%ﬁﬁ<’§‘h, ﬁigﬂ}_%%ﬁ& @:%\%0) 3 10( 66) 11( 7.1) 21( 6.8)
KRR L, BB COSRMLLN ShHRECDD. 4 18(11.8) 16(10.3) 34(11.0)
5 9( 5.9) 13( 8.3) 22( 7.1)
%3, B 7 ABRFTOUIIK (1967~19814F) 6 5( 3.3) 9( 5.8) 14C 4.5)
. .} ¥ ¥ (%) 7 4( 2.6) 5( 3.2) 9( 2.9)
bl - " z 8 4( 2.6) 2( 1.3) 6( 1.9)
% X " il 9 5( 3.3) 8( 5.1) 13( 4.2)
TR ETH 65(49.6) 66(50.4) 131(100) 10 5( 3.3) 11( 7.1) 16( 5.2)
WoOEm® 91(48.1) 98(51.9) 189(100) 11 10( 6.6) 6( 3.8) 16( 5.2)
w o 62(51.2) 59(48.8) 121(100) 12 24(15.8) 19(12.2) 43(14.0)
& 3 153(49.4) 157(50.6) 310(100) &+ 152(100) 156( 100 ) 308(100)
a) REMEEL. a) RREATREED 2 B% RS LI
#5. ARBT 7 A BEROEIHERY
. A il )::S % #
] 1 2 3 4 5 6 7 8 9 10 11 12 G5
1967 6 6 — 1 — 2 1 1 1 1 1 28
1968 8 3 3 2 2 1 1 — 1 1 1 6 29
1969 17 7 5 3 — — — 1 3 1 1 — 38
1970 2 2 2 3 1 1 — — 1 — 3 2 17
1971 7 3 2 3 — — — — 1 2 — 3 21
1972 5 3 3 — 5 — — — 1 — 1 1 19
1973 4 2 — — 1 2 — — 1 1 1 4 16
1974 4 — 1 — 2 — 1 — — — 3 3 14
1975 10 2 1 2 — 1 — — 1 — 1 4 22
1976 2 3 — 2 1 — 1 1 2 — 1 2 15
1977 1 1 1 — — — — — — — — 2 5
1978 5 2 1 6 1 1 — — — 2 — 4 22
1979 3 2 1 2 — 2 3 1 — 7 3 4 28
1980 3 — — 1 2 2 — - — 1 — — 9
1981 — 1 1 9 7 2 2 2 1 — - — 25
&R 37 21 34 22 14 9 6 13 16 16 43 308

a) FIERTED 2 xR LIz,
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®6. JBF7 ABE - REHOFMHA (1967~19814F)

bt * ¥ B B O#H B B
FEWX T N
5 LS & F % 'y &
0— 9 9( 5.9) 7( 4.5) 16( 5.2) — 1C 2.4) 10 1.8)
10—19 17(11.2) 17(10.8) 34(11.0) 1( 6.3) — 1( 1.8)
20—29 25(16.4) 30(19.1) 55(17.8) — — —
30—39 26(17.1) 28(17.8) 54(17.5) 2(12.5) 5(12.2) 7(12.3)
40—49 41(27.0) 32(20.4) 73(23.6) 2(12.5) 10(24.4) 12(21.1)
50~59 23(15.1) 20(12.7) 43(13.9) 2(12.5) 13(31.7) 15(26.3)
60—69 8( 5.3) 16(10.2) 24( 7.8) 8(50.0) 4 9.8) 12(21.1)
=70 3 2.0) 7( 4.5) 10( 3.2) 1( 6.3) 8(19.5) 9(15.8)
& & 152(100) 157C 100 ) 309( 100 ) 16( 100 ) 41(100) 57( 100D
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(2 (D) (1) (1 (1 (8) (5 A (28
25 1 10 0.5)
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R GED 5 & &
1 27(18.1) 33(21.7) 60(19.9)
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3 31(20.8) 35(23.0) 66(21.9)
4 10 6.7) 11( 7.2) 21( 7.0
5 9( 6.0) 8( 5.3) 17( 5.6)
6 5( 3.4) 5( 3.3) 10( 3.3)
7 2( 1.3) 3( 2.0) 5C 1.7)
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9 —_— — —
10 — 1( 0.7) 1€ 0.3)

& i 149( 100) 152( 100 ) 301 100)
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