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Simultanecous Determination of Sulfanilamides and

Nitrofurans in Fish Meat by High Performance

Liquid Chromatography

AxiauMmi MOCHIIKE

(Received Sept. 6, 1983)

A new, simple and rapid analytical method using ion-pair high performance liquid chro-

matography was developed for simultaneous determination of sulfamonomethoxine (MM), sul-

fadimethoxine (DM), sulfaquinoxaline (QX), furazolidone (FZ), furamizole (FM) and panazon

(PZ) in fish meat. A reversed-phase system consisting of an ODS chemically bonded silica gel

column and a mixture of water and methanol (60 : 40) containing 0.01M tetra-n-butylammonium

bromide (TBA-Br) and 0.04M sodium phosphate as the mobile phase were used. The six syn-

thetic antibacterials could be completely separated. The extraction and purification of these
compounds were also investigated. The recoveries of MM, DM, QX, FZ, FM and PZ added to
various fish meat samples were 90—96, 90—96, 90—96, 82—88, 86 and 64—72%, respectively. The
detec tion limits were 0.05ppm for MM, DM, QX, FZ and 0.lppm for FM, PZ.

Key words : Ion-pair high performance liquid chromatography, Sulfamonomethoxine, Sulfadimethoxine,

Sulfaquinoxaline, FuraZolidone, Furamizole, PanaZon, Fish meat.
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Fig. 1. Calibration Curves of Nitrofurans and

Sulfanilamides.

sulfamonomethoxine, (B): furazolidone,
sulfadimethoxine, (D) : sulfaquinoxaline,
panazon, (F): furamizole.

(A):
©:
®E):
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= CH-C-CH=CH ’[o : "NO, panazon
N-NH-G—NH;-HCI
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NH’@SOZNHR N sulfamonomethoxine
R N
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OCH,

A

N

u
—XocH;
/N . .
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N

Fig. 2. Chemical Structures of Synthetic
Antibacterials.

sulfadimethoxine

11260nm CfF\ >, Fig. 4 K {/EEEYBEDO s v} 7T A
B Uk, S/MEHER FZ, MM, DM, QX »5
ng, FM, P Z?'10ng CTHo7e,

o
o
T

Absorbance

500 (nm)

Fig. 3. Absorption Spectra of Nitrofurans and
Sulfanilamides (10#tg/ml).
—m— : furazolidone
: furamizole
: panazon
: sulfamonomethoxine
: sulfadimethoxine
: sulfaquinoxaline
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L

0 10 20 30 40

50 (min)

Fig. 4. High performance Liquid Chromatogram
of mixed Standards.
1: furazolidone, 2: sulfamonomethoxine, 3:
sulfadimethoxine, 4: sulfaquinoxaline, 5:
furamizole, 6: panazon.
Conditions : column, TSKgel ODS—120T (2.6
mm i.d. ¥ 250mm) ; mobile phase, 0.01M TBA
<Br and 0.04M NaH,PO, in methanol-water
(40 : 60) ; flow rate, 0.8ml/min; detector,UV
260nm ; sensitivity, 0.02 AUFS.
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Fig. 5. Chromatograms of Synthetic Antibac-
terials extracted from a spiked Sample.

(A) : control (eel), (B): added at 1.0ppm.
HPLC conditions are same as in Fig. 4.

HP0G I BARBIEFE 1 ppm OEBFIZ/LD LS
R L, BIRE SRR EC it - TENRERE{T 1. €
DFEE A Table 11278 L.

¥, COFECLYRHATECAT LS, ~
<, Ta, vFEELBEEFCOWTEERBRY T
LA, wFhobdEnbbMM, DM, QX, FZ,
FMED'P Zil Shinhoic,

Table 1. Recoveries of Synthetic Antibacte-
rials added to Various Samples

Recovery (%)

Sample
FzZ MM DM QX FM PZ

Eel 84 96 96 96 86 72
Red Sea-Bream 88 90 90 90 86 64
Yellowtail 82 92 94 94 86 70
Sweet Smelt 84 90 94 94 86 71

added ; 10¢g/10g
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Analysis of Monounsaturated Fatty Acids in Sardine

(Sardinops melanosticta) by High Performance
Liquid Chromatography

Nosunixo Hosuita

(Received Spet. 27, 1983)

A high performance liquid chromatography (HPLC) method for the determination of phenyl

boronates derived from monounsaturated fatty acid methyl esters in sardine (Sardinops melanos-

ticta) is described. HPLC analysis using LiChrosorb RP-18 column was able to adequately

separated the positional isomers, oleic (18 : 1@9) and petroselinic (18 : 1w12) acid, but not oleic

and vaccenic (18 : 1¢7) acid. The chromatogram of monounsaturated fatty acids in sardine

muscle showed Cig:1, Cis:1, Cz0-1 and Csz:1 acid. These acids were identified by the mass spec-

tra as follows: Cie:1 region was only palmitoleic (16 : 107) and Cis:1 region was oleic (18 : 109)

and vaccenic (18 : 1lo7), which isomers were inseparable. The other two regions, Czo:1and Csz: 1,

showed insufficient-inseparable two peaks. Czo:: region was 20:1w9, 20:1lwll, 20:lwl3 and
20 : 1015 acid, and Cs:1 region was 22 : 1lol3 and 22 : 1015 acid.

Key words: Monounsaturated fatty acids, Phenyl boronates, Sardine(Sardionps melanosticta),
High performance liquid chromatography, LiChrosorb RP-18.
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Fig. 1. Absorption Spectra of Phenyl Boric Acid
(A) and Phenyl Boronate of Methyl 9,
10-dihydroxystearate (B) in Acetonitrile.
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EC PT] {| OL PO
U
. . 1 .
20 (min) 10 Aé

Fig. 2. HPLC of Phenyl Boronates derived from
Methyl Esters of Palmitoleic (PO) Oleic

(OL), Petroselinic (PT) and «¢is-11-Eijc-

osenoic (EC) Acid. Column: LiChrosorb
RP-18, Mobile phase: acetonitrile, flow
rate: 0.5ml/min, detector wavelength:

225nm.
=

S =

w

s

UN (& ]

. ! . 1 , | \ 1
30 20 {(min) 10 0

Fig. 3. HPLC of Phenyl Boronate Derivatives

of Unsaturated Fatty Acid Methyl Esters
extracted from Sardine Sample. Condit-
ions see Text and Fig. 2.
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Quantitative Determination of Stevia
Glycosides in a Soft Drink

IkuNORI SAKAMOTO

(Received Sept. 27, 1983)

A simple analytical method using gas chromatography (GLC) was developed for determina-

tion of diterpene stevia glycosides of Stevia reboudiana used as a natural sweetener. The analy-

tical result of stevia glycosides in a food additive by the GLC method was compared with that

by high performance liquid chromatographic method. The results of the two methods agreed

well.

The present method revealed that stevia glycosides were added at the concentration of

0.0lmg/m! Ccalculated for stevioside (1)) in a soft drink.

Key words: Gas chromatography, Stevia glycosides, Stevia rebaudiana, Natural sweetencr, Food

additive, Soft drink,

BT 7 A BEE LT 5% 2 Bl Stevia rebau-
diana O L LTEBEIhHHBRS T A vEE
(A5 ©7EEHE 1%, ABHkBloEE, Lo BE0E
HORSw L AREENREL to TWAEFE, Chbi
fBEH = U~ OFRHER L LTARTEC BT LA
s HcFHHERTY3

AT T AL LTI ERG CH D HRoREL X
FL T\ Pz stevioside (1) (10, EHCHEIH HIT X b BEEE
JEHLeE S i rebaudioside-A (2) (2) ARG Eh T
Fodt, BEIBEHSIT LB —RE LTHERE
~ARY P — R | OBIRERD (3] B
S&rh, $57-1c. rebaudioside-C (3) (4], -D(4), -E(5)
(5] L@ LMo HIREH G Bt L, Thon
B et s L L bic 4, SEARTIRD B HED
Wy, BLLICHERD1 IV T ShTnb o ExHLY
iZLi (6D

—F, dEBE D N BT o T b FEiEd e L

4% dulcoside-A (6), -B OHEEMEEIEE IR T
WAR (7), 0 3BBIEI LA—WETHS.

Zh OGO SFIECE LT, SOoBSREC &
BT T B S B RO WEL B (B & i1,
2, 378 mwowtiEEEfsr= 7 74—
(HPLC) #HAWAFENERZh3D, FLTo
HIRfE G LAV T 2 - LRETH 5, BEROSH
HELTIREES (8) BXU=IEL (9] OFENRE
EhTWAS, 40, FHEOME LLANFEL LT
—f L LT WA A rT b3 74— (GLC) 12X
SERED L EREGOMBER LY, RATARS
B = 5 T BRI O IR L0V ool
Bahtwicas e 7REGEEOS BB L, K&
YpCh Bl D 2 L THRROBHISTRTH oA
5 &7 EEROGRERLHALMNCT BT LR TEL,
gt,z?€7mﬁwﬁkm0hf,ﬂﬂﬁmxéﬁﬁ
BHOCTIEOEREL R LD Thh THET 5.

* [ BB A4 BI9eF  Hiroshima Prefectural Institute of Public Health.
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R, R,
OR, stevioside m gle?—gle fglc
rebaudioside-A (2) gch/ gle glc
] N\gle
1 rebaudioside-C  (3) |2 Tham glc
(dulcoside-B) glcs gle
rebaudioside-D (4) glcz/glc glct—gle
\gle
rebaudioside-E (5) gle?—glc glet—gle
e - dulcoside-A ® glc?—rham gle
COOR; steviol ¢))] H H

glc: B-glucopyranosyl
rham : @-rhamnopyranosyl

Ht
1,2 3 45 § —>

~ COOH

Chart 1

CH;N,

Chart 2

GLCICLBEER

BPEEFTHELACIRTNA A F £ 7 B &I
Chart 1 IR &C steviol (D 2 FHETHLD
TH BN, RO TIASET S & T Tikia &
F1L7e7 7Y = v isosteviol (8) (10) AL L. =
DYEFMET S Z LI L D IBEEEOTEN TWHE T H
B, FoTHEBEORRYRARCAE TR AHEEREL
W3 E kS ER LTINS SRR R LR, EiR
i3 B BAL KB X 5 EAR b B CHEEED X
W EBE BRI ot ER LI DAPIIY T VA
2 TAF AL (Chart 2) 5, PEEMECT vV Fr A
FuvrAUBEGLCHERL - TTok, 0BG, K
ROHF A v< b 275 si1Fig. 1 OFTHD, 1REHE
B G EB S OB RS Fig. 2 OB AR E 5 RIF
AEMAER UL, 7ok, A X5 EREEERCE
B0 1 % iV 27 DRI R 1 Rl LTk
bhEhbobicies, REOKFEC XD AT C7EHEE
Bkl X OBEKEKFD A7 €7 iEHELIE Lic &
ZAEFROWTIL 1 DEIER LT79.0%, B
I\ TE0.01mg / me DAED G B dude,

HPLC [Tk xR

AFETEEAEROWEE s v <+ /5 % Fig. 31T

isosteviol
methyl ester

androsterone
(internal standard)

l

0 5 10 min.
Fig. 1. Gas Chromatogram of Isosteviol methyl
ester .
Column : OV-17;(4mm x 1m). Column temp. :
240°. Detector temp.: 270°. Carrier gas: N;.
40ml/min.

Y. HMOREED LELODREELE D bh b
2, BEEAER 1, 2, 3 THHIENHLNICRS
o, COZHOEYNT HPLC TONMERNTET
HHDT, KX BEER L OHERERKZOVTD
EEARR, Fig 4 REROEEREs v~ b 75 4
THB. 1, 2, IFRFRCOWTIREREZIERL,
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peak height ratio

1 3 5 '7mg

stevioside

Fig. 2. Calibration Curve of Isosteviol methyl
ester from Stevioside

——— stevioside(1)
—— rebaudioside-C(3)
— rebaudioside-A(2)

Fig. 3. Thin Layer Chromatogram of Stevia
Glycosides in a Food Additive
CHCl1;-MeOH-H,0(15:6 : 1). Si gel.
Detection: H,SO;.

LaxDGBEYRDD L 149.8%, 225.0%, 3 8.8%T
55+83.6% Th ot —7, BWERERKT WL T
RO —ET s RE MY ~ 7 BEEI R, D
v 73 Fig A RFT X572, 3L T~ %
P T 1 DY — 7 3L bhT, ERGC
SHOBRIVEINEL P L b— RIS
h o AT €7 EHEEOSHENHT DG T4 B ORI
B ODHHIAFRETH 5 2 & BB Lo T
PR T E 7 EREEEREER R L O FEARKFO AT €
7 Bk A Wi i R Lic G L CE, ol —iRpnc %

1
2
P
3
0 8 16 min.

Fig. 4. High Performance Liquid Chromatogram

of Stevia Glycosides in a Food Additive.
Column: TSK LS-450K (4mm % 30cm). Mo-

bile phase: CH;CN-H;0 (8:2). Flow rate:
2.0 ml/min. Temp. : room temperature. Detec”
tor ;: UV.2lnm (range 0.16).
1: stevioside (1), 2: rebaudioside-A (2),
3: rebaudioside-C(3).

ThTw3 HPLC ik ko TER L. EROERM
116G L CiTi1379.0%, HPLC $:Cik83.6% & B b,
HPLC DS WMERSR LizhS, ZHIEGL CETILT,
2, 3055 TRLVSTEDOPINI REEYH L LT
FHLEZECEELTRERT 0 LE2 0%,
SROAT & THEIC L FIE T 022 B5ED bihvicdh,
G L CHEERET T  RMICHERNE WIBED
HPLC TS 5 13 B3R s & & 5 i ia i i
LT HoRANTH B EBbRS.

AR E LTORT E 7 A —Biz75~85%
(HPLC &) DL onREEEbITEY, 455
B b UeBERE, @ET—R L thlkyERIhT
WBELDTHDZ EMNS NN, TOFHEILL
BED LWL DTH B EXR Mo, T, F
OB HNC 120,01 g /né BB OIS TIRIME R T B
2k LW Ui, SRS EOH LW X - T
RUDTHOMENEERETH S,
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£ B O
GLCECLDER

103 ~5nc T2 EOREY L) GUHIBI
OBEITHEIELBET D), 48% RALKER 1 nthni
TP, R keondz g, Et,O THill (20
méx3), Et,0 % PWEH, H#EFC CH,N, © Et,0 5K
BINLTAFbRIT5, FiG#E EtO 2@EL, B
#i% androsterone 0.8mg%grir CHCly 20mé WZHEME L
TGLCRTWE— 2 Eaba s, A 1D1~7
mgi DU TILIE LPERE Uit B TR R AT 5.

GLC%&4; YANACOG-80(FID). #5 4 : HT7 A
#75H (Amxdm), 1.5% OV-17 on Chromosorb W
(AW, DMCS). N : 35nf/min. # 7 AIREE : 240°,
A BRI RE £ 275°, {REEER @ isosteviol methyl

ester 5.0min, androsterone (PIEREEH#E) 7.5min.
HPLC [C L2 %FE

AT E 7 EEHREARS0.0m9 % MeOH 20.0nfio AR L.,
0.45mg D7 4 /v & — TFRE, 10.0 #1224 THPLC
BN 2 30— 7S pkei, Bt (5 10,
15m¢/10m), 2 (2.5, 5, 7.5mg/10mé), 3 (0.9, 1.8, 2.7
mg/10m) OEEIUEE 10m 1= F HPLC %, ¥~
ZEIE Lo TR LBEREALTT, 2, 3%E
Fr Ui, BERERIZDWT 0.45mp D7 4 LB —T
FOREERE T O ¥ ¥4 HPLC ioff L,

HPLC &4 ; # v 7 : Waters model M-6000A. 1
V. ¥ % — i Waters model U 6K. #F 4 : TSK-
GEL LS-450K (30cmx 3un), F%8h#H : CH,CN-H,0 (8
1 2) FENE : 2.0mé/minfEH  210nm(JASCO UVIDEC
100-11), {R #MEfEl: 1 8.0min, 3 9.3min, 212.5

min,

ARG L DT » T SEEEO S ITERRAME D
—BE LT b OTHD, Th b—HEORREEN
R B LHIAHTESEL WHEEA Y ¥ LLEEREES
WEAEERIERRITE, i, ABcox ¥ LTH
BRREME % Uit B TR ERTEHERT A= 3R 7 B O SRR
HEEOH A CEHBELET.
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Analysis of Drugs (IV)
' Quantitative Analysis of the Effective Components in Anticold
Drugs by Chemical Ionization Mass Spectrometry

Hisavyuki KaNaMoORrI

(Received Sept. 27, 1983)

A new, simple and rapid analytical method usind direct-inlet chemical ionization mass

spectrometry (CI-MS) was developed for simultaneous determination of acetaminophen, o-

ethoxybenzamide, phenacetin, caffeine, diphenhydramine, dextromethorphan and chlorphenyla-

mine in anti-cold drugs. These effective components in anti-cold drugs were detected as quasi-
molecular ions by CI-MS and quantitated by using a accumuration-program. The recoveries of

them were 97.9—100.8% and the standard deviations were 0.1—3.2%.

Key words: Chemical ioniZation mass spectrometry, Anti-cold drug, Aceta minophen, o-Ethoxbenzamide,

Phenacetin, Caffeine, Diphenkydramine, Dextromethorphan, Chlorphenylamine.

#

EIEROSHLEE LT, ik sAsn<b /3
Tk, EEWHs v N 2T 7 ERENRAVLRTV S
2, Wihd, BRRSIC X - TEA DE&FERELSE
Rt B, FoT, WIhORS b B—0hikTfT
%, RELAEERSHEE LT, 31+ vftwAAs
s7rmrARY— (CI-MS) (1) &DOWTHEREL, ©
O AL IR CHRE Lz (2).4@& 5, CI-MS
DEENH~OIEHEY R i, BRESWEEY AV2E
BAWL, £& LTRAZIFAVESS 74— (8]
CYXDFbhTnaY, BETE, ~AZRr<EIT7T
4 —~DIRALREShTW5 (4], FHIL, CI-MS
MEEAE TSI AVTF—o g VERIIRWZ EEF
HALT, EHLhCNEEEREZ<OELAF v

ol

L, BohaF— 2 BETL v 22028
XD, hEROFHRS O ESY, HEiLETNH
BT LRR T S ENTELZEXRVEH LD THR
HT5.

2 B 0 &

1. £ & BAETEIMS D-300 EI/CIIEAIA
# V&, JMA-20005 — 2 JLH ¥ AT 4.

2 8 H »eEoXpooEiERE LCIRTT R
%, MBS OEERL, EMC 7= ve FF 1 v R
TALBED), BB T F A R A AT > v (HER
VB, T VA VB B AT = =5 8 v (FFED %
FAute, TROEERE, BRTHAS B VILRELT
3 DF VT,

3. SRS S URBEROAR

* [N EEEEPIZAT « Hiroshima Prefectural Institute of Public Health.
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1) EHEEEoTR ERGo—ERE L), san
R A—AR S = (1:1) 50mé% ik CHIRER TS L3
5. ZOWRBEOCERL, —ERONHEIERTY
% T, LRSI 50~500ng/pL, RS 5~50ng/
2l ORI B kBT Lic b O EHEEE - T5.

2) BRI BNS o~BRICNIGT R
DORBAFEFRL, 2 euhis—2 %/ —0(1:1)10n¢
A TELIED FEos, BN 2T TR L
L OB BLGHEL, kg, —EROMIBEHEEEY
Mz T, BOIRG OUREER 5~500ng/pl Lirdh X5
AR Uicd DRFRERER ET 5.

3) PIMPIEEEEORY p-7 e =A7 = /=2 200
gl LIRS r 4 Y10k 2 R e R A— AR S —
A (1:1) 100me USRS 5, TS & OBBHER
CYRENTAMEITIE, DT =T o/~ O B E D
200ng/pl Lich X 5ET5,

4, REMIBME EERSWES B\ ITFVRHEIK 1#0% micro
tube [ A, EEEADLDA & VECESTS B
#EE A prove OEELERSBIS0°H HLE230° T
0 HTEETS. RnpAREA Yy T2y, TvEs
FEFEG, TAZ BT R T 74—k, m/z 100~300
FEPERTL VELAF+ vITB i LD iToTe,
FERAIE, HEROEBAFy=v 22 LY, EHS
{im/z 148~200%, BERL 1L m/z 230~280% 1 FbLL
FDLDIELAF + vEFH, HESr /5 812XD,
Bohto ALy P AREOTHAME T, PIRELN Y
B DREEARDB T LIL LY To7e,

ERERSLUEE

BRES & LT, EEGTR 72T 8/ 72, 0
= b HRVNVATIFN, PadEFY, AT A VD4
& OMRRATIEY 7 ave F5 iy, FRAFRAD
NT Y, FRAT =T 3 VO 3R EACERET
ofe, =03 FEOMERSIEE, BEOBO b o A
Bhas, KETREATTRED, E0X 5y
HAntlbRA—oiok LTHTTE s,

1. REEEOEST

1) BRUEE &ERKRE WET b UicERS
w, R ALRGEEs AL CHE + 5 FiET
HoHhb, FRGETSTREEel b, £D
PzahliE, Br4is micro tube FiN#hE s Z LAV A IR
T, FORREELHRHNT 5, FRAELELE
T, BESOBLUEA AV ( QM) DAz 2T b T
2R Uiz, TORBER, RS 48T LRt L
54z, 150° ¥ TLOARMICREThY, RSB -T

PT I T2 VOL THE I TSTRET A L
Bobbiote, i, BERSE, ERTCHELTHS
e, Fig 2ok 35k, 230° % G105 cHRRETHh
T _THEAT A 2 Edddate, Li-hisT, EHS
OEEIT150° ¥ T, ARG OFRI1230° F TI08H T
ARTo oL

miz 171 (p-Fhe}

w

5 n/z 195 (Caf}
o

% mz 180 (Fhe)
P el m/z 166 (Eth)
P o W

Ly = - miz 152 {Ace)

Tz 3 4 5 § 7 8 9 10
(min.)

Fig. 1. Mass Chromatograms of Acetaminophen
(Ace), o-Ethoxybenzamide (Eth), Phenacetin
(Phe), Caffeine (Caf) and p-Phenylphenol {(p-
Phe).

(o)

200 P
__,ACJ mz 236 (Pro)
____,[L\\—__ wz 272 {Dex)
_._/ - [ C— miz 275 (Ch1)
"‘J\_.._——-—— mfz 256 (Diph
1 2z 3 4 5 6§ 7 8 § 10
(min.}

-+ Prove temperature
i
8

Fig. 2, Mass Chromatograms of Diphenhydra-
mine {Dip), Chlorphenylamine (Chl), Dextro-
methorphan (Dex) and Procaine (Pro).

2) AF¥ vy KETHGWEMEE = 2 54T
vh B, EBAY . vOIER, IEERENE, A%
VAE— FORENTETH S, B - B0
LT, BROGHNRGAE » VTR B, HEEE
fEmsREEED 2 TLw ¥, MWEELYE
feaepicw, ©— 7 BENERORINE % W T
B, FoT, [REEEOREME CR—0 ¢ — 7 BERE
LRAE AT » VIELEER LA, £, WEBEGT
BIVAF ¢ VAL~ FiL, TR OB L m/z 148~2
00% 17T, MERTOBEIY m/z 230~280%0.65%
TIFA bk L
2. AEEsEpEOBRS A EAEND <, micro

tube ML THA R RLSE5I0D, HdBERE
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Accum. Times=656

7 (p-Phe)
Peak Intensity Relative
No. Intensity

1 3.67 0.087

2 10.39 0.245

3 4.10 0.097

4 23.89 0.563

5 5.19 0.122

6 12.26 0.289

7 42.47 1.000

8 5.74 0.135

9 20.00 0.471

10 4,56 0.107

4 (Eth) 1 17.69 0.416

12 2.10 0.049

(Phe)
11 (caf)
6
2 (Ace)
8
1 3 5 A 10

Ll /\ I 12

ol A { . JU JUUL /L. ' allA

T ¥ T T T T T T
150 160 170 180 190 200

Fig. 3. Accumulated Mass Spectrum of Acetaminophen (Ace), o-Ethoxybenzamide (Eth),
p-Phenylphenol (p-Phe), Phenacetin (Phe) and Caffeine (Caf)

1&&#ﬂﬁ%<&ofti5.%:f,Wﬂwm&&
BRE L. m,717§fxybf§74—fmbé
PR S HERS @ d igdikrgys (63, L
L, Aau%& FORIGERETHBDT, AFOLT D
L d V5 2 L33, BRICAFTE, TED
BRI L C 2 L O TR RAR, e, A
R QMY B AR S Y, CI1-MS
WX h e~ RNAMRS O QM IcH#e-T, FUAR
HEETTCRALT 5 & 5 B Clel udis B7gbe,

LD X 5 tndelh W to T W E A TR LIRS R, ERG O
FRCIE D TRITOD p- 7 = =7 = / — V%, TR
A OERICIISFR20 0T e hf v BT r 24V
WD) VA Z LI LR,

3. REROFER FREOHMERL #1 % micro
tube I AR, #HEPIRECEED TR MEL, BiAS
7 rARED, ERS4100ng DFFO A Lk Fig.
IR L., By ARIEA Y 7 & ViR G,
152 727377 =Y, m/z 166iC0-= b F XY
X7 3N, m/z 1T R EREDO p- 7=V T =/ —
A, m/z 1807 =FF Y, mfz 196ICH 7 = VD
QM NREIh, FREADE - 7B IV p-7 =
AT e S —AD QMY O — 7 IEESR 1.0 & LIk
DRIHMRE VS s h D (Fig. 34ALE). ZO#HFRFO

m/z

3.0

2.0

Relative Intensity

500
(ng)

100 200 300 400

Fig.4. Calibration Curves of Acetamiophen (@),
Phenacetin (a), Caffeine (&) and o-
Ethoxbenzamide ).

QMFDOP-7 = = AT = /7 — LD QMK B AFX
LHEAED BHRE z#ﬁ%bt FOfER, Fig. 410
?I5L%~%mg@ﬁmfﬁmkﬁéﬁf%%t.
WERS OEHFL, ERG D 1/5~1/50 BE
mm m, = av_m]zm@mu%ﬁim BT H5b.
T, BB AT F I A VT = a YORLPNT v
2=2TERAG, A%y VAE—- FEEBERCLTTo 7
Fig. 5 IL4H4 10ng ORED A2 P ARIRLIEA, B
BTHLDTC, ERSOBG LML Ty 777V F
DkE Lo TV B, HHS D QMY LTI B
N5, BES LS, fEGO QMtOT e YO

JC[_"_
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Accum., Times=936
Peak Intencity Relative

1 No. Intencity
1 1.33 1.000
2 0.33 0.253
\Pro) 3 0.90 0.673
4 0.22 0.166
5 1.00 0.754
6 0.24 0.182
7 0.51 0.386
4 a 0.17 0.128
(Dip)
5 (Dex)
7 (Ch1)
2
4
6
! ¢ | o
MUM J\MAAMMAMM U\AAM
r T T ] T T ¥ ] T [] 1
230 240 250 260 270 280

Fig. 5. Accumulated Mass Spectrum of Procaine (Pro), Diphenhydramine (Dip),
Dextromethorphan (Dex) and Chlorphenylamine (Chl).

.
T 4.0 o
o ’
E 3.0
@
5 2.0
o
£ 9.0
10 20 30 40 50
(ng)

Fig. 6. Calibration Curves of Diphenhydramine
(@), Chlorphenylamine () and Dex-
tromrthorphan (O).

QMF xBTS A AR T EL, 5~
50ng DRI TCHE AL BAEMEE (Fig.6).

4, ANFENL IUTHAROER DlLLEEE XNE
fhika BV, Table [ R REER oSG D@
WiTotek oA, BEUTHRIT.9—100.8%, HEHERZED.1—
3.2% ThHote., FTio, TREHFFFOERS ORRATT
o hcfiRE% Table |, MZRLAz, Table I D LB,
4 ORFI ORISR R EC I S Wi BRIRIC X A1,
FEAAEC I AERMET, BRECHTAS TR LR

Table I. Determination of Sedatives and
Antipyretics in Mixed Sample

Recovery Standerd

(%) (n=6) deviation
Acetaminophen 97.9 2.0
o-Ethoxybenzamide 99.8 0.1
Phenacetine 100.1 0.3
Caffeine 100.8 0.6
Diphenhydramine 98.6 1.8
Dextromethorphan 99.2 1.5
Chlorphenylamine 098.9 3.2

acetaminophen 150mg, o-ethoxybenzamide 200mg,
phenacetin200mg, caffeine 300mg, diphenhydra-
mine 20mg, dexiromethorphan 20mg, chlorpheny-
lamine 10mg and starch 370mg.

2% WML IRIE—E L EAVE ST, Table Mg,
Hfotie b awarsy ) —= v 2 OE FREOW0—
110% DREMC A BIEds o fo MBENC DV T T = 7o b D
T, B X AERE pEA GRS
OFEC L HERM, TEI AR IAZERMBTHD,
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Table II. Determination of Sedatives and Antipyretics in Commercial Drugs.
Compouns A B C D E F G H B
mTO®SO®EoR - - - -
o-Ethoxybenzamide %86 g ggg — — }8%% _ ggé ggz
Phenacetin — = w4 T ae 161 w4
58 WS ®E @l owl Wi @ g
Diphenhydramine — — g;:g — — gg: g _ _
Dextromethorphan 18?13 - - - — — — —
Chlorphenylamine — — — %8%2 — — —_— 188%

All values are expressed as percents against the indicated contents.
The upper values were measured by the methods descrived in their application for

manufacturing drugs.

The under values were measured by this method.

Table III. Determination of Sedatives and Antipyretics of Commercial Drugs.
Compounds I J K L M
153. 83.3 2.0
Acetaminophen — — 103. 93.3 1.4
99. 82.4 1.0
132.0
o-Ethoxybenzamide — 109.5 97. 99.0 —
107.2 95. 97.2
84.6
Phenacetin 100.2 — — — 56.8
98.8 57.9
Caffeine 98.1 105.3 95. 98.1 61.0
97.0 107.1 97. 98.7 60.2
Diphenhydramine — 102.0 — — —
103.4
Dextromethorphan 99.8 — — 97.2
99.6 96.4
Chlorphenylamine 106.9 — — — —
105.8

All ralues are expressed as percents against the indicated contents.
The upper values were measured by the screening method.

The middle values were measured by the method descrived in their application for
manufacturing drugs.

The under values were measured by this method.
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#  [REIRAFEBIYERT - Hiroshima Prefectural Institute of Public Health.
wk R AT - Kabe Health Center, Hiroshima Prefecture.
dops T B L= v fr A i eE BT © Miyoshi Meat Inspection Center, Hiroshima Prefecture.
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2.0 K B OE ¥ i RO S5 B L R

pH NO; +NO, Cl KMnO, W
RN, BB Pl BUERRE EoE EEE s SUmE Pl BRERE Wl BERE

1 4 5.954+0.19 0.0240.01 4.3+ 1.2 1.0841.07 . 9.7+ 3.4
2 17 6.4010.32 0.46+0.59 7.5+ 3.8 1.68+2.65 19.0+ 6.1
3 9 6.3410.25 1.25+1.73 8.9+ 6.5 1.81+1.82 31.4+16.6
4 7 6.06+0.38 2.297+3.52 1.1+ 8.3 2.03+1.36 29.1+28.8
5 6 6.257+0.44 0.09+0.11 5.5+ 2.3 2.09%1.51 11.4+ 3.4
6 4 6.081£0.22 0.57+0.72 9.8+10.2 1.38+0.95 32.6£27.7
7 4 6.48+0.73 1.96+2.74 13.8+ 3.1 1.05+1.00 64.4+20.5
8 5 6.08+0.11 1.81+0.49 8.7t 3.0 1.96+0.80 40.3413.4
9 5 5.91+0.23 2.36+2.52 12.1% 5.1 1.67+1.14 44.2411.9
10 9 6.07+0.35 1.71+1.25 16.6+11.5 1.87+0.34 49.2-+17.4
11 11 6.4140.58 0.953:0.95 12.3+13.2 1.65+1.21 44.6125.4
12 24 6.3040.37 0.3240.60 4.3% 2.2 1.3741.08 19.0%11.5
13 99 6.24--0.38 1.42+2.00 6.4+ 4.8 1.77+1.21 26.1317.2
14 4 6.271+0.23 1.560.91 11.1+ 1.8 1.2010.48 41.3+ 7.8
15 7 6.39£0.43 0.59+0.99 3.4+ 1.5 1.43+0.75 38.94+41.1
16 5 6.08+0.30 1.364-0.91 8.9+ 2.2 1.2640.60 33.6+ 5.7
17 49 5.91+0.21 1.57+0.96 11.4+ 3.8 1.044-0.43 48.4+13.5
18 37 6.17+0.31 2.6712.28 16.6+16.4 1.55-1.22 46.5121.2
19 18 6.08+0.22 2.15+1.29 12.3% 5.6 1.69+1.14 39.9+14.4
20 14 6.21-+0.28 0.8940.59 7.6+ 1.9 1.35£0.81 37.0+19.7
21 22 6.20+0.44 1.76%+2.21 14.9+12.0 1.64+0.92 45.5+29.8
22 17 6.431+0.49 0.5130.79 6.1+ 3.8 1.5340.80 25.3417.6
23 15 6.331+0.50 1.46+2.44 10.1% 5.9 1.80+1.41 40.0+26.5
24 7 6.04+0.43 0.66+0.63 7.4+ 3.3 1.86+1.68 21.4+14.6
25 4 6.2510.19 0.280.20 6.9+ 4.9 1.75+0.99 23.2413.1
26 6 6.2110.35 1.1430.86 6.6+ 2.3 1.1610.85 20.0+ 3.3
27 9 6.09+0.27 1.52+0.61 10.1+ 2.0 1.21+£1.07 28.24 4.9
28 5 6.361+0.49 0.8240.58 8.8+ 4.9 1.66+0.74 22.8+12.9
29 15 6.41+0.44 1.23+1.38 9.0+ 6.2 1.95+1.16 30.5418.5
30 15 6.201+0.71 1.63+1.29 11.0+ 6.0 2.074+0.34 35.84:20.8
31 4 6.15+0.26 3.06+2.51 13.2+ 5.3 2.25-+1.08 31.0*+16.3
32 15 6.6410.64 1.55+1.84 8.6+ 4.2 1.3341.88 40.7+15.2
33 13 6.0710.33 2.12+1.73 12.0+ 5.8 1.96+1.53 40.6+17.9
34 23 6.1710.27 1.74+1.63 8.7+ 4.6 1.814+1.34 37.0+£17.3
35 6 6.07-0.16 1.6440.97 13.2- 2.7 1.15+0.43 58.74+17.8
36 14 6.0340.19 1.34+1.37 8.5+ 3.5 1.3540.77 27.8+ 9.6
37 9 6.300.41 2.03+2.18 9.4+ 5.0 1.40-1.21 30.0%+17.4
38 13 5.88+0.19 1.72+1.29 12.7+ 2.0 1.67+1.31 39.1+ 9.5
39 59 6.111+0.33 2.11%+2.11 10.8+ 4.6 1.60£1.31 32.7+14.1
40 30 5.9840.26 1.64+1.43 9.9+ 2.9 1.974+0.90 21.8-+11.1
41 18 6.144-0.42 1.30+1.38 7.7+ 3.9 1.43+1.44 24.1+17.0
42 14 6.24-+0.43 1.15+0.91 11.1% 6.1 1.75+1.61 36.7-+22.5
43 13 6.28-+0.44 1.284-1.51 7.4+ 2.8 1.81+0.87 33.9420.6
44 21 6.6310.43 1.55+1.37 6.8+ 2.8 1.42+0.81 36.31+18.2
45 7 6.4010.30 0.91+1.39 5.0+ 2.0 1.361+1.06 29.4415.5
46 4 6.2310.29 0.45+0.46 15.3+10.2 1.40+0.36 60.3+ 9.9
47 21 6.45-4-0.43 0.98+1.12 9.1+ 4.5 1.58+1.39 25.1+ 6.7
48 7 6.40+0.26 0.5940.48 6.1+ 2.1 1.8242.06 20.9%+ 6.0
49 14 6.47+0.30 1.45+1.42 6.5+ 2.1 1.31+0.72 36.0*+18.6
50 9 6.4110.29 0.29+40.09 4.7t 1.0 1.36+1.04 16.8+ 6.0
51 13 6.5610.35 0.5210.55 5.5+ 2.3 1.51£1.21 21.6+ 7.2
52 14 6.2010.37 1.46£0.65 8.8+ 1.8 1.05+£0.72 31.24 7.9
53 10 6.20+0.23 1.05+0.49 7.7+ 1.8 1.19+0.90 31.1% 5.6
54 14 6.10-0.35 0.22+0.14 6.1+ 2.6 2.58+1.91 12.1% 3.9
55 4 6.431+0.56 0.10+0.06 5.7+ 1.2 1.3040.27 24.0+10.7
56 32 5.9340.17 0.614:1.00 7.9+ 3.6 1.55-+1.32 17.7+14.4
57 29 5.99+0.27 0.74-+1.45 7.8+ 3.3 1.80%2.36 16.9+ 9.9
58 5 6.00+0.33 0.78+1.37 9.7+ 1.6 2.36t£1.56 12.2+ 6.0
59 7 6.031+0.29 0.0630.04 6.1+ 1.1 1.90+1.60 10.3+ 2.0
60 11 6.03+0.32 0.550.80 6.0+ 2.8 1.68+1.24 11.8+ 4.0
61 5 6.66+0.24 0.071+0.04 10.8+£10.2 1.26+0.70 8.43 2.1
62 12 6.03-0.36 0.69+2.08 6.4+ 3.4 2.58-+1.89 14.14+ 7.0
63 7 6.23+0.34 0.0540.03 5.2+ 2.9 1.93+1.72 ©12.9+10.8
B 930 6.201+0.36 1.164-1.54 8.94 5.4 1.57+1.24 30.0+15.4
ST ETR oW oW 5 W oottt 4 % o & ﬂé& oWk 4 W ok
R 0.535 4.09%F  6.044 2.55%*F 114.7 3.96%* 1.570 1.036 1680 7 .07%*
P 0.131 2.374 29.0 1.527 237.6

H1 S CTEIL 1 BOMBE THIXENBRTH S LamLi.
2 PHEE pHERRER/ (TR,
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((mE:[“T
B izznf\/\\‘ 4
39 38 .- 23(,4- 5

60 \ e SN 6

57 TN, 63 )~/ ]\‘ TREAY | 22 2 L./ﬂr 8 7

=L // b -J3 ~ 36 Cy r»,}“ \ 97

~ ~ R C. vy

Ve /} mgn | 354, 33 ’?Cl EHI19 ’H
e AUTA T E YT X QU I L& 1718’ L
_. PRSI 30 ﬂ2§\ T2y
FEAN GIER ) g 2776 116 £ mE

54 )53 2 ( 27° ' 13

15
14

R, FEMRERTE PR KR R,

ZYENRRE T,

K2—2wkRlick s, FHHET 2ng/ 4 LLEOE

R DRI T | O TSR e A Sk, IR
EJEI% SEHEE (31, 33, 37, 39) & iEHTRUEEHE
TH5H, 0.5mg/ 4 LT DOMEIEE ORI FEy, =k
Ny, FEPITIC A7 AR % (60, 51, 54, 55,
59~61, 63) ILOJk XOFBIILKOE B (4,
2, 5), =LEAT (22), AT (25), B RE (12)
TH 5,
3) Cl=: M1 4 vi330mg/ L TR E IR TH

D, FA&, LR TITHPKEORACIIENTZCL
PN, 5~15mg/ 4 FREEDS BRI R\ TR Te IR
LEZBRTWS (5, 6], REHMK O THEE Hik
RZE 8.915.4mg/ & LIRS 5 v b, 5~15
ng) 4 DL DONEI0 %x LTk h LEFHRY e HEERMA
TH .

R2—3@R Lz X5, FIHET 10/ ¢ PlEo*
RECHR ARG ER LTk b, KAEDK
RELCIE10mg/ L AT DS DT E A ETH % 5ng/ 4
BT oEWIRE ORIz AR (12, 15), MEHT(E0),
EEE (1) OPEBITH -1z,

4) KMnO, H# & : S hidkepoBEpORE WS
ZEHRBHIE LTWER, B OEEI X b KMnO,
WHEBECEND S &, EEETHYH L KMnO, %14

ME




IR B RGBT TR N30 (1983)

WA v OGN,
O =10mg/ ¢
O:=6m3/4

X 2—3.

g Doz KMnO, B BEOXA THEHN 75 2 &
XTEgL, Lo Liesib, 7y E=THERYCE 2
DRIET URBEROB I IRE L it 5 O CEETH 5.
TIAHIR O£ EIGE & R 1151 1.24n9/ £ TH
D, WThoWKE L 3ng/ LT TH - T
5) TEEE : iUk Ca i, Mg Fiish,

K, FK, THBEKEOHRC L VEMT 52 L0
B, FHBENSL DL IR TS (5], JdkH
R 5 {E & EHERE 30.0215.4n9/ £ TH Y, Tk
K (5] Wi+ 2R ANT & A LR LT,

K2—41cmLick 5, 40mg/ & LA EOFEED

T DA,
QO : =40mg/ &
[ =15mg/ ¢

X 2-—4.

HRK AT ACRO T ENT (32, 33, 35), HEMQ7,
18), FHEy (7~11), BEELENT (21, 23) KEHAD
h, 15mg/ 4 LATF D HEAEL JEE O MR =4kny (58
~63) L FHANT (54) THote.

2. BTERIOKECDWNT

63RBX A 12B] 12 & & D& Oy v I, SFIEHE,
PEUERZE & TR T OFER AR 3R Lz,

1 pH  HIRADOE TR L X 5 RO —BEE
JAHFRILIE & A ERNBRECH D05, LD 5 HHE
TN E S ARSI, Eo 207 TH Y, EVWOLEH,
Kill, EALD SMTH o7z, T HTE T &Vn - Tl

Fk T B G BTSSR S Tl

m]A ’/“7 *ﬁﬁ(ﬁ pH o R N02+NO3_ Cl o KMDO4 n H;E i J’E__
BN s peme TSl e Pl BUeRE TSI Bk POl mie

OB My 47 6.24--0.32 0.82:+1.04 8.0%5.3 1.5841.90 22.4+15.8
BOH My 34 6.2310.44 1.7341.58 11.5+8.0 1.6411.02 45.7422.9
BB M 134 6.264-0.37 1.20+1.31 6.612.7 1.68+1.06 24.3+18.6
* @ Er 123 6.0440.27 1.854-1.78 11.5+5.8 1.3540.95 44.4415.2
HELEl 61 6.2710.46 1.33+1.81 10.547.1 1.62+1.18 34.1+21.5
AT 39 6.28+0.40 1.15+1.09 8.7+4.6 1.58--1.12 26.5+12.0
FHET 99 6.2040.43 1.8131.96 9.945.2 1.5241.33 36.4+17.8
S MM 102 6.04+0.30 1.9241.97 10.743.9 1.73+1.25 30.2+13.5
sOSEmp 77 6.364:0.42 1.2541.39 8.1+4.3 1.434-1.20 32.1£18.8
bn g WP 88 6.42--0.36 0.9741.05 7.0%+2.5 1.33%1.31 27.7+£10.5
FRAey 14 6.104-0.35 0.22:+0.14 6.142.6 2.58+1.91 12.14+ 3.9
Zdewy 112 6.05:£0.27 0.551:0.93 7.3+3.4 1.7441.56 15.4+ 9.3
Eat 930 6.200.36 1.164-1.54 8.9+5.4 1.57+1.24 30.0+15.4
DGR 5 B GEdt 5 W OSue & W Sk 5 B S 4 B oEdb
B 1.32 10.08%  18.23  7.68%* 254.3 8.77%% 2,70 1.776) 6163  25.94%*
#%P9 0.131 2.374 29.0 1.527 237.6
W1 S CoENT 1 ZORRE OENFETHL 2 tem L,



IR B A BRI FE 8 A Mo,

1 % OBHRBR T IR T HLBEEOH 2 2 2 bh
7z,

2) NO;, NO;-N : Z LM b~ C g RE
PREL, ThbbIFFICAS Y FOKkERZ &I
THole, EvEIHELTRAE, FH, FRE F
Ho 425 0, EVORFMRE, =ik, &Eo 3T
&t

3) CI- : ERDIEEA & v ELHIHRD X 5 ARK
D—RRATIEE TN & Bbh 528, HiE LWL A
ERHE, FH, K, ZLEO 4IRS, EoOIRF
MW, EER, G, Zo 4mrtdhore,

4) KMnO, % E : FPNT 4 < 101 Clk2ng/ 4
DT CigigRBEDRESR Lichs, FipNyiL2.58n
/¢ COMIZESTEWETH -7, THEBX
DHDUFETH D, AIFEL <, FmpRITi2AE LT
WA R, e, Bl A0, SEoTosR
ﬁ%@%mﬁ&%hfﬁ%@%ﬁ%u&&hmmot

5) BEEE : BNEEOREME, FHO 27 CiL&E <,
Wﬁ%@ﬁww,um@zwuﬂuﬁﬁféot.wm
BoWEEA S E (F1BR) FH, &HIHBERE
B, FEAN, EUlEERRCEEA D & L, BEHER
B, SHITEREEITH v RELELZEbLRIS, Y
f7s & LEFIA, Zdho kR LB B 5\
T LR IFRCAE LT b, Zh bk
LBFES BB EZTCS VLD L Bbh S

3. #iIX Al & UETRIOHEE

GG 2 DU EOVIEEDMCENR BB E S D
BT BB IR AFED1OTH S, £
TR Flds X OWT FID KB HURZE D B B s & 5 2sRET
B It WMRPOSHSVTRELRE 2, Fey
BRI ORI, Wik s b, pH, WSRO
MMLERSE, WEA A VR IUOBEORE 1 DRHRE
THEOENRD BN, HBMLEDOHL I ENHED
&l ote, KMnO, WHEBIIEBOZEIRD BT,
FHR E LRREORERMC S L0 L Bhbh s,

4, EKROLTFRECITDEE

TRV AHANY o SEIT T By — ATl — 3
iy — F RN % F 7o o T, LD & e » THARYEC
HWTWAIMHITH B, & ORFBD EFIEE I & T
BRI B 2 KR 2 R 312, ¥ 7-RE AR
B b U RA AR L, SOEMDLMS L
58, TFHS R O I R R & TR 16 B
WMiliZ R Lie, o0 BaofR 1 Z0okBECER
TH D HIREA DT, ZHIEHTF R 2 RIS T
T HIHE T, Calt k5L Mgt RIEHT 570 &3

30 (1983)

BIhs,

3. WEKFRO LHSBX (@) & T

R (O).
4. ARARIARC 1) % R DS E &
TR
il K AR A RS
(my/ﬂ
By
(hmsﬁ, 37, 38) 143 29.34+12.4
39, 40, 41
—F/ﬁﬁﬁ
(hh 9, 10, 11) 115 46.5+19.6
16, 17. 18
SRR I x4
] 18811 74.66%*
;A 252

BTN 1 2 O ERER THIREN R R T
BB EHERLI

¥F & O

WIS A~564 FEIC SR ME L 7o — R SRIERIH P 2K > ghokeh il
HRROMET — 2 2 EA LT, JRERILPEIHS OFH
Fik o KB ORI D\ TRE LT,

1. 63RO H Ol B 16 7 21

pH 6.20:-0.36, T L ONBRIESSF1 . 1621 . 54ng/ £,
CI"8.95.4m9/ ¢, KMnO, 4% H1.574 1.24ng/ 4,
TEEES0.0:15.4mg/ 4 TH - 7c

2. 12iTOHUIFFIOFIGEDOEN M, pH Tt
W, WREEER OTHRME SR TR, wH, TR,
CIm TIXFFE, ¥, KMnO, WER TP, ML
TIRHRHE, FHOEN TH- 7.



BEREEVFEIERS N30 (1983)
3. AP X Y IS DWW C ST Lk

5, SR Bl L ORI E bic, pH, EREN ORI x ik
2%, ClI, FECOWTh iR 22 23 B9 & hiedd, (1) EBE: KEEEESE, po 101 (1982),
KMnO, &R S bhich o T, (23 BAH: BEAESH56E, (HEMs3F 8 F31H).

4. MBIKROTRECHEL ER B LTH  (3) KEBE  KERMER, (1963),
L.6fEm <, WTFROBMIE, MWTFLsEBORBEE (43 HF B HEHE, po 79 (1981) AL,

N RNy (5) BARMERLE « ARk - EfE, p- 734(1980).
(6] HHEEPRTEERHS « BHE KPR
FBaRLredich, BRLHEBIESY oW RO B 2 598, p- 12 (1982),

IR DR ERT I LA R A E R R L & 3



fin 55 B

FEEEE, BHHRERk FHRM=, BR2IERBBINE
R EMIE R AR L E (LR IR P4
INEHTT O £ 5 FIE © 1978~1982E D Fe B E T4
CIRUL. FEPR & MBS, 10 ¢ 227—235, 1983

BT oy %5 SERRHEAORBL AT, B
AOEFHEEICH X - Salmonella Hithis L OEE
T2 IR UIRHT 258 T\ B, 1978~19824E0 5 4E[]
R4 R O BENMLUB I e, FD527 % TH10
BERIBOEBE TH - 7o, REMBFEMLIRT £8H
DUGEEDT. BT 25 (8.3%), 31 (6.3%), 0
B 4k (5.7%) MEfLcH b, e & b L
7o, BETEMETBU CRAE LIRS RIS A
T, 6~9 BOECT2% A ER L, SO @
HINIS6 R B %, R 0S¥ mbhiz, HIF
S. typhimurium HMENDE (38%) D, S. java
(13%), S. litchfield (7 %) PIRFATH B, S,
typhimurum & S. litchfield DIEFIMMERNE L, 45~
551 b LT 5, Salmonella DIEEMBHIIE EAE
ATFHIETH - 7208, MK LSRRI 1965 D
FOREAEDHGRTH o7, BARL L THABET
VAR B E O B M - BIERIIS R bhvic,
AL E 5 T EHEMIC O TR OREER IR & &
iz, HH, AL UCEGHEE, Effisk LB
BrgBTL, RTORBE2HEL TS

RAED, AR, W, FEEA  BEER
AR St B B AR AR R OFERRR LI DT R
HFESMESE 56 ¢ 1003~1011, 1982,

AARSY 7 5 v O@BIERE L RO B AR Jerk
FIHL R DHERRRIL R S SR A B 3EMER L
7o, 1978%EH H19805ED 3 MEEIC Iz » THE 361 FlD it
BT JaGAr#0k—gIRIA R Mife—50% 7 7 »
7 PRI DORIE LT - o

RFILAR<L 1 100 HE T 13, 125E17.6%, 2 F4E
24.2%, 3FEE25.0%ThH-Te. ZhbEFiAMlo R
BAEBRD L, 1FETFDOIOLMED, 2 FETIE
76~78% 7%, 3ZETILH80%231:100 (<1 :10 &4
¥e) ¥ COPEKEICHM Lic, 3EER LML
B CIE SR & FRCHMMTOE T A A bR, HRELT3

B T OBE OHJ (19824F11H ~19834E108)

EH (3FE) 13 (124 HOTEMOKIE~1E
AT 2000380 » 1z,

Ikunori Sakamoto, Takashi Tanaka, Osamu Ta-
naka and Tsuyoshi Tomimori: Xanthone Glucosi-
des of Swertia Jjaponica Makino and a Related
Plant : Strucrure of a New Glucoside, Isoswer-
tianolin and Structure Revision of Swertianolin
and Norswertianolin. Chem. Pharm. Bull., 30, 4088

(1982),

v 7Y ORHG TH 5 EREIE GO RER G 7 =
<} 74— BGESOPF, ERTED
LW B L, RMEEHREEARs b AT —2
I b 5-0-8-glucosylbellidifolin & ¥ &g Lz,
fo, CORERRICHELTTTREY 7Y LV ELR
T\ 5% swertianoliny, =4 22tV 7)) LvBERT
\vAnorswertianolin D& OBIRF 1T\, FHTh
DREROEEHRORD WL, HLVRCFTELL

Ikunori Sakamoto, Kazuyoshi Morimoto, Osamu
Tanaka and Hiroyuki Inouye: Application of High
Performance Liquid Chromatography and Field
Desorption Mass Spectroscopy to Separative Ana-
lysis of Bitter Secoiridoid Glucosides of Swertiae
Herba. Chem. Pharm. Bull., 31, 25 (1983).

V7 YVOERB S ELTras ) Fa FEERE
swertiamarin, sweroside, gentiopicroside,
rogentin, amaroswerin MEHIHR TS, V7V F
Fit T D =% AORBEFIE AR e UCEEREs =<
b5 74— (HPLC) I X3 Zh BLEWRES O5 e
BHPCOWCTIRE L, 5 T COHHaMT 4 B8
BRI LIz, ¥, ChBLOEMEKIIE LD TARLER
L& E LTaBR TV D, HPLCIZ X 5 CoRish
TERERDOE— 7122% FD-MS i X » CHE, Mg
RExRTole, B, RELACTHE A B LOE
B, IWOBNOHAED VY, AFHFv7 ) Oh
Wi, SENMEGEOSFEEIFRHETELLEZDH S
ZERH LA L.

ama-
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EERBEMRAFTHRBERBHRE (19815£8 B)

(B &

Z ORBILA B REEN T ES T REREZRSHE

ST R ED B,

(HREE)

BB R TR AR s DML OFHTRAI & LT

K& RV RITBE & T 5.

B A

1. FEETRAIE LCRERBEAETRIICE T e »
eBige « MEOEELIBRT 5.

2. HOULRRBEOLOTED, AFIKDOLE) &
%,

W B o AL AR LT 5,

@ K F FYVCFV T4 DHBLDICRS,
(8) /= e FUVCFIV T4 DHHLDOT (2)
F L DEAH D,

CYR Qi - SRR FEERL Z Db DET 5,

GROUCHREER)

1. FDUERIL A 4 3400 5O B AR A FV 355
EER, WHE, R BR OEE FEERloooms
DIEFZEL b0 ET5, FHCOWTIEFIL T2 4
b, B, PR, SEOTESITaA b, KH, FF
BOBCET0eT5, ANIEE BES R
DEERbo B3 THTTEEBRD B 2 &, B
E, /= MCOWLTIL 250 BB ¥ CORSEVE Y 24 7
FAof o &,

2. HFRIA4LHOBAKEYAG, ROoB&rRoTIE
NEhO—ERSEKICCFig.1.,, EDBAILED L
IZ Table 1. DX 5 DOUFEREY, i, HHEINHE
BREIER, RO TS TS 2T 51
DEFTH, AXFORED % 5 AMLE AR 3 7
BT 2T ACE ) AREROIRRYHRETET. =
LELRE, 7/~ ook onTir®EED£4 +
VBB AR NS B BT e,

# B Z[2 A 3fT

3. HBIAXORC ITHITEXIIL DS,

T|@ |5 | 5T b | | oo
11505

4. BIEERIASIRIC (1—4) 0 X 3kEbL, 5

AR —E L a5,

XEroEXF

IR

D ek EBEL: 20 b A LTS IV, HEk
B, % (BYH £ (7B, :

2) BTAR: EBAGREES i, BEER):
B8 (R .WE BEEa) 864 HRde &
H, ROE (EB), E.

EWFETR

1D k- EER BEREE): 24 b0 BLTH &
V), HEEA, % (5, H (1—5) .

2) BITAR  EEL (REER, REL, BEEL
(FEEE) : BR R, B (P.1—5), FefTi,
FEFTEIE.

MO ENR A L o BiEE L L, AF
B G &5 HEoREEFE I EAR
IREMEE S U H A S S OB ER T TS
bDETH,

6. BURSHBUIRAIE LCRBIA0M, FEk X O%R30
B, 7 — PIOBEARNET 5.

GRYDFZMER X OHRE)

1. WA OMERZTEABL (HEEESRET
5.

2. BN OHEIRERTRESDEL THRET B,

g B
KIERERKETE L, ABEOEEIIRDI,

Gl RD
I 1R D E 5088 LT B

(9]
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k2K  SFBETF (EHEET
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