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                                       llellcobacter nvlori Activity
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                                               and  Mai  Kataoka

       Graclttate Schoot qfPhanmac'euticat St:iences, Uhivensity qf'7bkushima, Shomachi 1-78, 7bkushima, 770-8505, ,1opan

                                           (Re¢ eivedNovernber  15, 2004)

                   One  new  and  47  known  compounds  were  iso]ated from the fuits and  the stems  of

                  Capsicum annuum  var.  anguto,gum.  The  structures  of the isolated new  and  known

                  compounds  were  determined by extensive  NMR  studies and  compared  with  a  reference

                  value  of  the spectral  data. Furthermorc, antibacterial activity against  deticobacter' ltyk]ri ef

                  the isolated 41 compounds  was  measured.

                 Keywords: CcuJsicum annuum  var. angulosum;  Helicobactefpylori; antibacterial activity

         The Ccu)sicum species,  peppers, are important plants

       and  have been used  worldwide  as  food, spices,  and  RESUIJrSAND  DISCUSSION

       Tnedicines.i)There  are many  reports  on  the constitucnts

       of  the frLiits of  dnsicum annuum.  Previously, we  The dried stems  of  C. annuum  van  angulosum  wcre

       reported  a new  capsaicin  derivative frem C. annuttm.2)  extracted  with  MeOH.  The  MeOH  extracts  were

       As a  part of  our  continuing  study  of  the chemical  concentrated  in vacuo  to give a residue,  which  was

       constituents  ofthe  Capsicum  genus, we  have examined  suspended  in H20  and  partitioned sequentiaHy  with

       thc firujts and  the stemsofC.  annuum  L. var. angutbsutn  EtOAC  and  n-BuOH.  The EtOAc  and  the n-BuOH

       which  is known  as  a vegetable.  The constituents  of  this extracts  were  fractionated using  column  chromatography

       plant have not  bcen reported  ln this report,  we  to give onenew(1)and  15knowncompounds(2-16).

       descrlbed the ¢ onstituents  of  each  part (stem, placenta The  known compounds  were  identified from spectral

       and  secd,  peduncie, and  peTicarp) fi'om Ctuvsicum data analysis  and  comparison  with  the literature,

       annuttm  var. angulosum,  and  their antibacterial  activity  respectively[  isodihydrodehydrodiconiferyl alcohol (2),

       against  Hklicohacternytori. icaTiside Es (3)3), dehydrodiconiferyl alcohol  (4), 1, 2-bis

                                                     (76)
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(4-hydroxy-3-methoxyphcnyl)-1, 3-propanediol (5),
trans-N-(4-hydroxyphenethyl)-ferulamide  (6)`'.

trans-N-feruloyl-tyramine  (7)S}, trans-Ai-(p-coumaroyl)

tyramine  (8), treins-?VLip-coumaroyl)  octopamine  (9)6),

trans-?VLferuloyloctopamine  (le),

eis-N-(4-hydroxyphenethyl)  ferulamide (11)`), 5,

6-epoxy-3-hydroxy-7-megastigmen-9-ene (12),

9-B-D-xylopyranosyladenin <13)'), uridine

(14)8),P-sitosterol (15)9}, P-sitosterol-S-D-gluco-
pyranoside (16)iO) (Fig. 1). The  isolation of  compound  2

was  the  first time  from a  natural  seurce,

 The wet  placentas and  seeds  of  C. annuum  var,

angulosum  were  extracted  in the same  way.  The EtOAc

and  the n-BuOH  extracts  were  fractionated using  column

chromatography  to give 18 known  compounds  (13 - 16,

17 
-
 30): 5-methoxy-2-pyrro]idinone (17),

5-(methoxycarbonyl)-2-pyrrolidinone (18),

dihydrocapsaicin (19), 3B-hydroxystigmast-5-en-7-one

(2o)iT), 6-arriyrin (21)i2), methyl  trans:p-cournarate

(22)i3), methyl-  trans-4-hydroxy-3-rnethoxy-cinnamate

(23)i3}, l-O-(E)-feruloyl-6-D-glucopyranose (24),

(E)-coniferin (2S), benzoyl-B-D-glucopyranoside (26),

l-O-vanilloyl-P-D-glucopyranoside (27)i4),

(E)-2-hexenyl-B-D-gluco-pyranoside (28),

I-hexyl-3-D-glucopyranoside (29),

phenylmethyl-B-D-glucopyranoside (30) (Fig. 2).

 The wet  pericarps of  C. annuum  var.  angulosum  were

extracted  in the samc  way.  The  EtOAc  and  the n-BuOH

extracts were  fractionated us{ng  column  chromatography

to give 20 known compounds  (15, 16, 21, 23, 31 - 46):

ct-tocopherol  (31)]S", 6-hydroxy2, 6, 8, 9-tetramethyl-

2-phytyl-1-oxaspirol4, 5]dec-8-ene-7, 10-dionc (32)i6),

capsidiol  (33)i7), 13-hydroxy-capsidiol (34)ig),

isocapsidienone (35)`9), tt-amyrin  (36)20), lupeoi (37)2i',

ftiedelin (38)22}, 3-B-friedelinol (39)23}, D:B:friedbolean-

5-en-35-ol (40)2-, stigmast-5-en-3-one  (41)25}, cafferic

acid  methyl  ester  (4Z)i3), 4-hydroxy-3-methoxybenzoic

acid  (43), 4-hydroxybenzoic acid  (44), 1-(4-hydroxy

-3-methoxyphcnyl)-ethanone (45)i3}, luteolin-7-O

-S-D-glucopyranosidyl-(2-1)-D-ap{ofuranoside (46)

(Fig. 3).

 The dried p¢duncles of  C. annuum  var.  angulosum  were

extracted  in the same  way.  The EtOAc  and  the n-BuOH

extracts were  fractionated using  column  chromatography

to give 6 known compounds  (3, 15, 16. 46  - 48):

(-)-loliolide (47)26), ergost-6,  22-dien-3B, 5a. 8a-triol

(4s)2') (Fig. 4).

  Compound  l (capstemol) showed  a hydroxy  band at

3410 cm't  in the IR  spectrum.  The  
i3C

 NMR  spectrum

showed  signals  due to lwo  methoxyl  carbons  (6c 56.8,

56.7). six  aromatic  carbons  (6c 147.6, 145.8, 132.9,

130.4, 116.0, 1i2.2), two  oxygenated  methylene  carbons

(6c 63.8. 60.6), four methines  (6c 132.0, l27.8. 110.1,

49.7). The  
iH

 NMR  spectrurn  showed  the presence of

two  methoxyl  groups [6Ti 3,88 (3H, s), 3.53 (3H. s)], twQ

olefinic  methines  [5H 6.54 (IH, d, J-  15.8), 6.23 (IH, dt,

J-  15.8, 6.0)], two  arornatic  protons [6H 6.99 (IH, br. s),

6,92 (IH, br. s)]. The  HREIMS  of  cornpound  1 gave a

molecular  ion peak at mk  266.t132 [M]', suggesting  a

molecular  fbrmula of  C-HisOs, rn the 
tH-iH

 COSY

spectrum  of  1, correlations  were  observed  fbr SH 6.58

(H-11) with  6}i 3.61 (ilnlO), 5ii 3,6l (H-1O) with  6H 4.00

(H-12). From  these data, it was  assumed  that l has a

tetra-substituted benzene ring, trans  double bond  and  the

partial structurc: -O-CH-CH-CH?O-.  In the HMBC

spectrum  of  1, correlations  of  5" 6.S4 (H-7) with  6c

132.9 (C-1), 112.2 (C-2), 1 16.0 (C-6) and  63.8 (C-9), and

5i.i 6,58 (H-11) with  6c 147.6 (C-4), 130.4 (C-5) and  60.6

(C-12) were  obsers"'ed.  Based  on  these data, the

connections  between C-1 and  double the bond (C-7). C-5

and  the center  carbon  (C- 1 O) o'f the partial structure were

suggested.  The presence of  a  five membered  ring  was

confinmed  by the  correlation  of 6H 6.58 (H-11) with  6(/

147.6 (C-4). The position of  two  methoxyl  groups was

determined to be C-3 and  C-11 bv HMBC,  The relatix,e                           v

configuration  of  compound  1 wa$  determined by the

(77)
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coupling  constant  (.1]u-iT =  6.411z)2X) and  the NOE

corrclation  between H1O  and  H-11. Based on  these and  a

molecular  tbrinula (Ct4HisOs), the structurc of  1 was

detennincd as  shown.

           13 2

          H3CO  OH

           14

           H,CO
                   a2

                   1

  1'hese compounds  were  the first isolation from C

annuum  var.  angttlo,s'ttm.  The plants of  Ctxpsicum genus

gencraliy contain  such  compounds  as 3, 6-11, 19, 31,

33-35, and  46.

  As  a  rcsult,  it was  found that the  stems  contained

lignans (2, 3), amide  compounds  (6-11) and  $teroids  (l5,

16); the placentas and  seeds  contained  capsaicinoid  (19),

many  glyco$ides {13. 14, 16, 24-30), phenyl propanoids

(23-25), beuzoic acid  derivatives (26, 27) and  heptanol

der{vat{ves (28, 29); the pericarps contained  terpenoids

(21, 33-40), a-tocopherol  derivatives (31, 32) and  phenyl

propanoid (42); and  the peduncles contained  steroid

derivatives (15, 16, 48),

  The stems  contained  rnainly  lignans and  ainidcs;  the

placenta and  seed  contained  mainly  a  capsaicinoid,

phenyl  propanoids and  glycosides; and  the pericarp

contained  mainly  terpenoids.

  Anti-IL m,lori activity  of41  compounds  is shown  in

Table 1. Some  lignans (2, 3), amides  (6, 8. 19), pheny]

propanoids (22, 23, 42), a-tocopherol  derivatives (31,

32), steroids  (20, 48), and  sesquiterpenes  (33, 35)

showed  activity  against  H. p.vtori. Especially.

dihydrocapsaicin (19) showed  strong  activity.  Methyl

transip-coumarate (22) and  capsidiel  (33) showed

comparatively  strong  activity.  New  compound  1 showed

slightactivity

(78)

Table 1 Antibacterial activity  against  Jt rvlori

(ATCC43504 and  SS1) based diffiision method

Inhibition zone  in diameter (mm)
H  ru,lo riH  rvlori

compoundsATCC43504 SSI

AMPC 29.0
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AMPC:  250ngi'disc Carnoxicillin )
compounds:  100pg,'dise

t: 6.0 <  -- <  7.0 -: non  cffk}ct.

disc size:  6mni (diameter)
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EXPERIMENTALMETHOD

General Experimental  Procedures  Optical rotations

were  measured  with  aJASCO  DIP-370  digital

polarimeter, IR  spectra  were  recorded  on  a  JASCO

Fourier transforrn infrared spectrometer  (FT/ as  internal

stand) and  were  measured  on  a  Bruker AM  400

spectrometer

and  MS  spectra  on  a  JEOL  JMS  D-300  instrument

IR-420). NMR  (400 MHz  fbr iH  NMR,  1OOMHz  fbr i3C

NMR,  both use  TMS,  Preparative thin layer

chromatography  (PTLC): siliea  gel 60F2s4 precoated

TLC  p]ates (Merck), Column  chromatography:  silica  gel

60 (Merck, 63-210pm),  Sephadex  LH-20 (Phatinacia)
and  Toyopear1 HW-40  (TOSHO): HPI.C: silica  gel

(YMC-pack SIL-06  SH-043-5-06, 250 × 20 mm,  Hibar

Rr 250-25 Si 60), Gel-Perrnition Chromatography

(GPC): (Shodex H-2001, 2002, CHC13), (Asahipak
GS-31O 2G, MeOH).

 Plant material  The  placentas and  seeds,  pericarps,

and  peduncles of  Capsicum  annuum  var.  angulosum

(breed: Aoi shishitou)  were  purchased in Nangoku  CitM

Japan. The stems  of  Capsieum  annuum  var.  angulos'um

(Aoi shishitou)  were  provided by a  farmer in Tokushima

CitM  Japan. Herbarium speciments  were  deposited in the

herbarium of  the Graduate School of  Pharmaceutical

Sciences,Universityof'fokushima.

 Extraction and  isolation The dried stcms  of  (:

annuum  var.  angulosum  (3,Okg) were  extracted  using

MeOH  at  70 ℃ . The  MeOH  extracts  (132g) wcre

concentrated  in vacuo  to give a  residue  which  was

suspended  in H20  and  partitioned sequentially  with

EtOAC  and  n-BuOH,  The  EtOAc  extract  (29g) was

subjected  to silica  gel column  chromatography  using

different solvents  of  increasing polarity (n-hexane-
EtOAc;  EtOAcmMeOH)  to give 10 fractions (l-10),

Fraction 3 (2- .6g) was  subjected  to TOYOPEAIUu  HW-40

(CHCi3:MeOH -= 2:1), Si02c.c. (n-Hexane:EtOAc -

96 :4  
--
 O:IOO) and  PTLC  (CHC13:MeOH 

-
 95:5) to

give 15 (21mg). Fraction 4 (1.5g) was  subjected  to

TOYOPEARL  HW-40  (CHC13 : MeOH  
･=
 2 : 1), Si02c.c.

(CHC13 : MeOH  
'm
 98 : 2), GPC  (MeOH) and  P'E'LC

(n-Hexane:EtOAc 
-1:3)

 to give 12 (2mg). Fraction 5

(447mg) was  sub.jected  to 1'OYOPEARL  HW-40

(CHC13:MeOH =-'-
 1:2) and  PTLC  (CHCI3:MeOH =9:

1) to give 6 (10nig), 8 (2mg) and  11 <2mg). Fraction 6

(618mg) was  sub.jected to GPC  (MeOH) to give fraction

6,1(25mg), 6,2 (45mg) and  6.3 (59mg). Fraction 6.1 was

sub.jected to PTI.C  (CHC13: MeOH  =  9:  1) to givc i

(5mg). 2 (3mg) and  5 (7mg). Fraction 6.2 was  subjected

to PTLC  (CHC13 : MeOH  
±

 9: 1) to give 9 (15mg),

Fraction 6.3 was  sub.jected to P'I'LC (CHC13 : MeOH  -:

9 : l) to give 4 (4mg) and  7 (3mg), Fraction 7 (2.0g) was

subiected  to TOYOPEARL  HW-40  (MeOH) to give

t'raction 7,1 (878mg) and  l6 (392tng), Fraction 7.I was

subjected  to Si02c.c. (CHC13 / MeOH  
-.
 97 : 3 - O : 100),

GPC  (MeOH) and  PTLC  (CHC13 / MeOH  ='  9 i 1) to gii,e

10 (4rng). Fraction 9 (1,4g) was  sub.jected  to

1'OYOPEARL  HW-40  (CHCI3 ] MeOH  
t.'
 1 i 1) and  GPC

{MeOll) to give 3 (26mg). The BuOH  extract  (35g) was

Si02c.c. (C}IC13 : MeOH  
-'
 96 :4  - O : 100),

TOYOPEARI,HW-40  (CHC13 : MeOH  ･･- 1 : 1) and  GPC

(MeOH) to give fraction 11 (13mg) and  13 (l3mg).
Fraction 1 1 was  sub.iected to PTLC  (CHCI3 : MeOH  = 7 :

3) to give 14 (8mg),

 
'l'he

 wet  placentas and  seeds  of  C. annuum  var.

angulosum  (8.3kg) were  extracted  using  MeOH  at 70℃ .

The  MeOI･1  extracts  (415g) were  concentrated  in vacuo

to give a  residue,  which  was  suspended  in H20  and

partitioned sequentially  with  EtOAC  and  n-BuOH.  
'I'he

EtOAc extract  (20g) was  subjected  to silica gel column

chromatography  using  different solvents  of  increasing

polarity (n-hexanc-EtOAe; EtOAc-MeOH)  to give l8

fractions (12-29). Fraction l9 (67mg) was  subjected  to

(79)
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GPC  (CHCI]) to givc 25 (5mg), 23 (12mg) and  22 (4tiig).

Fraction 24 (l61mg) was  subJ'ected  to SiOr.}IPI.C

(.n-Hexane : EtOAc  -  1 : l) to give 19 (4mg). Fraction 15

(482mg) was  subjected  to GPC  (CHCI3), Si02HPLC

(CHCIi) and  PTI.C  (CHCI.i) to give 15 C3mg). Fraction

28 (i.2g) was  subjected  to TOYOPEARL  HW-40

(CEICI3:MeOH -2:1)  to give 16 (50mg). Fraction 16

(1.2g) was  subjected  to TOYOPEARL  HW-40  (CIICI] :

McOH  
=t
 2 : 1), Si02c,c. (CHCI.x : MeOH  

=.-
 100 : O -- 98 :

2) and  Si02HPI.C (CHC13:MeOH =･- 9g:2)  to give 20

(3mg). Fruction 14 (256mg) was  sub.jected to GPC

(CHCI]1 to give 21 (13lmg). The n-BuOH  extract  (66g)

was  subjected  to silica g¢ 1 column  chromatography  using

different soivents  of  increasing polarity (n-hexanc-

EtOAc: EtOAc 
rmMeOH)

 to give i1 fractions (30-40).

Fraction 34 (521mg) was  sub.jected to TOYOPFARL

HW-40  (CHC13 :McOIJ  
"2:

 1) and  GPC  (MeOH) to

give fraction 34.1 (11mg), I7 (6mg), 18 (18rng), 24

(6lmg). 28 (10mg), 30 (13mg), 26 (8mg) and  27  (5mg).

Fraction 34.1 was  sub.jected  to SiO!HPLC  (CHC13 :

MeOH  
=

 9 i 1) to give 29 (4mg), Fraction 37 (604mg)

was  subjected  to TOYOPFARL  I-IW-40 (CHC13 : MeOH

-
 1 , 1) and  GPC  (MeOH) to give 13 (125mg), Fraction

40  C26.5g) was  subjected  to Si02 c.c.  (CHC13-MeOII)
and  Sephadex  LH-20  (MeOH) to give l4 (15mg).
The  wet  pericarps of  C. annuusn  var,  angulosum  (23kg)

were  cxtraeted  using  MeOH  at  70℃ , The MeOH  extracts

C86ig) were  concentrated  in vacuo  to give a residue

which  ",as  suspended  in H20  and  partitioned

scquentially  with  1.',tOAC and  n-BuOH.  The  EtOAc

extract  (29g) was  subjected  to sjliea  gel column

chrornatography  using  difTerent solvents  of  increasing

pola}rity (n-hexancrm EtOAc; EtOAc-MeOH)  to givc 9

fractions <4] T49). I:ractien 41 (4.0g) was  subjected  to

Si02c.c. (n-Hexane: EtC)Ac - 95  i5  
･-
 O:100)  to give

12 fraetion (41.01 -- 4!.I2). Fraction 41.04 (268rng) was

subjected  to GPC  (CHCI.i) and  Si02IIPLC (n-Hexane :

EtOAc  -  95 : 5) to give 38 (2mg), Fraction 41.05

(292mg) was  subjccted  to GPC  (CHCI3), Si02HPLC

(CHC13) and  PT'LC (CHC13) to give 31 (30mg). Fraction

41.06 (151mg) was  sub.1'ected  to GPC  (CI'IC13) to give

fraction 41.06.01 (53mg), 35  (8mg), 39  (lmg) and  40

(2mg). Fraction 41.06,Ol was  subjectcd  to Si02HPLC

(n-Hexane:EtOAc -･ 95 :5)  and  1'TLC  (CI{C13) to give

32 (5mg). Fraction 41.07 (311mg) was  subjectcd  to G]'C

(CHC13) and  Si02HPLC  (n-Hexanei EtOAc  
==
 9:  1) to

give 41 (6mg) and  the 1:1:I mixture  (161mg) of21,  36

and  37. Fraction 43 (3.0g) was  subjected  to Si02c.c.

(CHC13 : MeOH  
-
 99.9 : O.1 ･- 99.0 : 1.0), GPC  (CHC13)

and  SiO:.HPLC (CHCI3 : MeOH  
=
 99.5 : O.5) to give 15

(25mg). Fraction 44 (1.4g) was  subjected  to

TOYOPEARL  IIW-40 (CHC13 : MeOH  
-

 2 / 1), Si02c,c,

(CHC13) and  GPC  (CHC13) to give fi'action 44.1 (5mg)

and  23 (15mg), Fraction 44,1 was  sub.jected  to PTLC

(CHCI]:MeOH:99:1)  to give 45 (3mg). Fraction 45

(931mg) was  sub.iected to TOYOPEARL  HW-40

(CHC13: MeOH  2/  1) and  GPC  (CHCI" to give

fraction 45,l <15mg), 43 (lmg) and  44 (lmg). Fraction

45.I was  sub.jected to Si02HPLC  (CHC13 : MeOH  
==
 95  :

5) and  GPC  (MeOH) to give 42 (4nig). Fraction 46

(1.6g) was  subjeeted  to TOYOPEARL  HW-40  (CHC]3 i

MeOH  =2:  1), GPC  (CHC13), Si02HPr.C  (CHCI]:

MeOH=  95:5)  and  GPC  (McOH) to give 33  (5mg).

Fraction 48 (4.4g) was  subjected  to TOYOPEARL

HW-40  (CHCI/v McOH  r=  2 : 1) to give t'raction 48.1

(37mg) and  16 (18mg). Fraction 48.1 was  subjected  to

GPC  (CHCI13) and  GPC  (MeOH) to give 34  (12mg).

Fraction 49 (9,lg) was  sub.s'ected to TOYOPEARL

HW-40  (CHC13 z MeOH  
=-

 1 : I) to give 46 (10mg),

 The  dried peduncles of  C. annuum  var.  angulosum

(415g) were  extracted  using  MeO}{  ttt 70℃ . The  MeOH

extracts  (64s,) ",ere  coricentrated  in vacuo  to give a

residue  which  was  suspended  in H20  and  partitioned

sequentially  with  EtOAC  and  re-BuOH.  The  EtOAc

extract (8,Og) was  subjected  to silica  gel column

chromatography  using  different solvents  ot' increasing

(80
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polarity (n-hexanerEtOAc; EtOAc-MeOH)  to give 11

fractions (50-60). Fraction 52 (136mg) was  subjected

to GPC  (CHCI3) and  PTLC  (CHC13:MeOH ==  98:2)  to

give 15 (6mg), Fraction 54 (168mg) was  subjected  to

GPC  (CHC13) and  Si02HPLC  (CHC13 : MeOH  
;･-

 99.5 i

O.5) to give 48 (3mg). Fraction 57 (444mg) was

subjected  to GPC  (CHC13) and  Si02HPLC  (CIIC13 :

MeOH  
-･
 97/3) to give 47 (2mg). Fraction 59 (1026mg)

was  subj ¢ cted  to TOYOPEARL  HW-40  (CHC13 : MeOH

..' 1: 1) to give 16 (20mg). The n-BuOH  extract  (14g)
was  subjected  te silica  gel column  chromatography  using

different solvents  of  increasing polarity (n-hexane-
EtOAc;  EtOAc  

-MeOH)
 and  TOYOPEARJ.  (MeOH) to

give fraction 61 (42rng) and  46 (20mg). Fraction 61 was

subjected  to Si02 c.c.  (CHC13:MeOH ==
 95 :5  

-･
 O:1OO)

and  GPC  (MeOH ) to give 3 (7mg).

Capstemol (1): a colorless  oil; [a] B5 +2.7e  (c o.sl,

CH30H); IR  (KBr) v.,.  3410, 1668, 1600 cm'i;  
iH

 NMR

(CD30D) 6" 6.99 (IH, br. s, H-6), 6.92 (III, br. s, H-2),

6.58 (IH, d, J 
-

 6.4, H-11), 6.54 (IH, d, J 
-

 15.8, H-7),

6.2･3 (IH, dt, J  
=-･-

 15.8, 6.0, H-8), 4,21 (2H, d, J  
-･

 6.0,

H-9), 4.00 (IH, m,  H.12), 3.92 (IH, m,  H-12), 3.88 (3H,
s, H-13). 3.61 (IH, m,  }I-]O), 3.53 (3H, s. H-14); '3c

NMR  (CD30D) 6c 132.9 (C-1), 1I2.2 (C-2), I45.8 (C-3),

147.6 (C-4), 130.4 (C-5), 116.0 (C-6), 132.0 (C-7), 127.8

(C-8), 63.8 (C-9), 49.7 (C-10),110.1 (C-11), 60.6 (C-12),
56.8 (C-13), 56.7 (C-14); HREIMS  mle  266.II32 [Ml'

(calcd forCJ4HisOs, 266.1154).

 Bacteriat strains  and  cultures

Hblicobacter rvlori MCC43504  and  SSt were

provided by Professor Dr. Keiji Oguma  (Departments of

                        OCH3

 
H,COpN",

 
tu
 oH                    HO  fi.

   o 
tij
 H,colN  tuil  H,co

                  -

 H,CO  OH  HO  HO  Ho
                           OH

     1 2

Patho]ogy, Bacterio]ogy and  Medicine, Okayama

University Graduate School of  Medicine  and  Dentistry,

Okayarna, Japan),

 Antibacterial screening

The  di$c-difiUsion method  was  used  to screen  the

anti-H  nvlori activity of  the extracts. Sample solutions

(10 mglml)  were  prepared by dissolving the extracts  with

dimethyl su]fbxide  (Kanto Chemical Co., Inc., Tokyo,

Japan). Positive control  used  the antibiotic  amoxicillin

(Sigma Chemical Co,. St. Louis, MO,  USA).

H. rvlori was  cultured  fbr 4 days at  37℃ in Brucella

broth containing  5%  horse serum  (Bio Whittaker,

WIilkersvilre, MD,  USA)  under  the micro-aerophiiic

condition  using  a  disposable 02 absorbing  and  C02

generating agent,  AnaeroPack  Helico (Mitsubishi Gas

Chemical  Co.. Inc., Tokyo, Japan), with  humidity. The

culture  was  then  diluted and  ad.iustcd to about  1× 10i

CFUIml  with  the fresh medium  and  was  unifbrmly

spread  with  a  cotton  swab  onto  the  ISOSENSI  TEST

AGAR  (Oxoid Ltd., Basingstoke, Ilarnpshire, England.

UK)  eontaining  10%  horse blood (Nippon Biotest

Laboratories Inc,, Tokyo. Japan). Sterile blank disks

(Whatman AA  DISCS, 6mm,  Wha{man  International

Ltd., Maidstone, England, UK)  were  placed on  the agar

surface.  Then, 10 Ix1 of  the sample  $olutions  was

transfused  into the discs, After 4 days' incubation at  37℃

under  thc micro-aerophilic  condition  with  humiditM the

plates were  screened  fbr the growth inhibition zones.
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Fig. 2. Chemieal  constituents  from  the  placenta and  seed  of  C. annuum  var.  angulosum.
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Fig. 3. Chemical  constituents  from the  pericarp ot' C, annuum  var.  angttlosum.

    (15, 16, 21, 23 are contained.)
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Fig. 4, Chemical constituents  from the peduncle of C. annuum  var.  angulosum.

    (3, 15, 16 are  contained.)
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