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1) 5a-hydroxy caryophylla-4(12),8(13)-diene &%,

2) Sa-hydroxycaryoephylla-3(4),8(13)-diene T,

3) Sb-hydroxycaryophylla-3(4),8(13)-diene %,

4)5a-hydroxy caryophylla-4(12),8(13)-diene2} 5a-hydroxycaryoephylla-3(4),8(13)-diened] &3 &,
5)5a-hydroxy caryophylla-4(12),8(13)-diene®} 5b-hydroxycaryophylla-3(4),8(13)-diened] &3H&,
6)5a-hydroxycaryoephylla-3(4),8(13)-diene$} 5b-hydroxycaryophylla-3(4),8(13)-dienee] &£3& 6 2

7)5a-hydroxy caryophylla-4(12),8(13)-diene%} 5a-hydroxycaryoephylla-3(4),8(13)-diene2} 5b-
hydroxycaryophylla-3(4),8(13)-diene, %

8)5b-hydroxycaryophylla-4(12),8(13)-diene®}  4a-hydroxy  caryophylla-5(6),8(13)-diene®}  4b-hydroxy
caryophylla-5(6),8(13)-diene®| &3H& & o]Fojx IFo2RE AuH 1% oo EH8 xFste] fol o

3 e DA RS Tl zte A EA A 2AE.
AT 2

A1gre] QojA, A7) 5a-hydroxy caryophylla-4(12),8(13)-diene, 5b-hydroxy  caryophylla-4(12),8(13)-
diene, 5a-hydroxycaryoephylla-3(4),8(13)-diene, 5b-hydroxycaryophylla-3(4),8(13)-diene, 4a-hydroxy
caryophylla-5(6),8(13)-diene 2 4b-hydroxy caryophylla-5(6),8(13)-diene Z}7t& B-712] QB UL F4t31A)
A 4L FAEZEYH FE2E A8 EHOR st AR A 2A4E.
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A3 e oA, A7) AEEFE S, aureus = V. paraheamolyticus®l RS EARoZ = AEA It
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2 5 %
@A (caryophyllene) #AtsE (PPC)ZHEH Ao

B-7Fgl 24 [ B-caryophylla-4(5),8(13)-diene]2 %, 348, &= L Ao oA A L FEHEI
ek iE Fa3 kg B2l A|A7|H E3 (sesqiterpene)©]th (Leclercq and others 1994; Gramosa and
Silveria 2005; Brown others 2006 &%), p-7lgeZdl 2 I A3}EL *&4 Al Fds Zta 9l7] wiol
2 E sl o kAt Sof A 4@147} =] gt} (Mevy and others 2007 F3%).

FAHeZ -7l dd 2 I ES g3 df+= FrAd(Sabulal and others 2006; Ana Pagla and
others 2007; Bajpai and others 2007), &<2%A)(Arey and others 1991; Antonious and Kochhar 2003; Pino
and others 2004), 32F3}4 (Lourens and others 2004; Singh and others 2006), 3}93=A] (Agarawl and
Rangari 2003; Fernandes and others 2007), w}5]4d (Ghelardini and others 2001), &<+Ad(Zheng and others
1992; Kubo and others 1996; Kirana and others 2003; Sylvestre and others 2006), 3¢ 934 (Axelsson and
others 2005), ¥&74%4 (Cho and others 2007) 59 &4& ztx e AR A, o9 2 HfF+
gas, Fu, vy, AUSA, ZH D 2ol AFSE A glar, 2F oY beveragedl| = AME-F AL

21 tH(Sabual and others 2006).

n&o

B-7tele el F4 ﬁﬂ%ﬁ B-7tel g3 SAjol=ld o3 |Al 7t alEoly ol dstER g
(Tsui and Brown 1996 =), o|& SW, igdoA g-7ig|oeddll SA=E F /9] F8 7HRaEQ
clovane diol®} icinal dloli AL, dHslo]=gs 2= 419 o|AIE, aEa F e ExE Y A

3etE 2 HAgE Y (Yang and Deinzer 1993a #%).

oje} W R, FAksl xSt B-7HElB AL Ut FFEQ] I EFAH A E FEAZ AslE T, oE
o] 3kxo] dFL3TER AeET} (Skold and others 2006).

w g7t edd AstEe s W 9 A E (Lam and others 1986; Yang and Deinzer 1993b; Goiris
and others 2002), 3} (Brunke and Rojans 1988; Srivastava and others 2005; Skold and others 2006),
183 & (Mussian and others 1980; Verghese 1994) 5ol 534 <l 7] wolt},

= AR 22 PR 4SS dASE ° Fas 988 533t
1 B- 7}\’4 4 9 71 AbslEe] 24 2 °
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9 B2rgo) o3 93 o] uwpEt} (Yang and Deinzer 1993a; Marina-Rose
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TA HETH

2 o) ofehH,

1) 5a-hydroxy caryophylla-4(12),8(13)-diene &%,

2) Sa-hydroxycaryoephylla-3(4),8(13)-diene T,

3) Sb-hydroxycaryophylla-3(4),8(13)-diene &%,

4)5a-hydroxy caryophylla-4(12),8(13)-diene2} 5a-hydroxycaryoephylla-3(4),8(13)-diened] &3 &,
5)5a-hydroxy caryophylla-4(12),8(13)-diene®} 5b-hydroxycaryophylla-3(4),8(13)-diened] &3I&,
6)5a-hydroxycaryoephylla-3(4),8(13)-diene®} 5b-hydroxycaryophylla-3(4),8(13)-diened] &3+&,

7)5a-hydroxy caryophylla-4(12),8(13)-diene%} 5a-hydroxycaryoephylla-3(4),8(13)-diene2} 5b-
hydroxycaryophylla-3(4),8(13)-diene® &%,

8)5b-hydroxycaryophylla-4(12),8(13)-diene®} 4a-hydroxycaryophylla-5(6),8(13)-diene2} 4b-hydroxy
caryophylla-5(6),8(13)-diened] &£3E = o|Fojzxl 7120 ZHE Helg 1F o)Ay EAS ¥3sle] ordA

I AT 2SSzt A A 2AES AT

pud

ost, ® el vhste] AASHA A @},

2 dgo A AT A FdS FAN e AEAD d9A 2AEEE U T EAERYEH 1F oS
Melek 4= 9lt}: 1) ba-hydroxy caryophylla-4(12),8(13)-diene %5, 2) 5a-hydroxycaryoephyl
3(4),8(13)-diene ¥, 3) b5b-hydroxycaryophylla-3(4),8(13)-diene %=, 4)5a-hydroxy caryophyl
4(12),8(13)-diene®?} ba-hydroxycaryoephylla-3(4),8(13)-diene®] &3}E, 5)5a-hydroxy caryophyl
4(12),8(13)-diene<} 5b-hydroxycaryophylla-3(4),8(13)-diene] s, 6)5a-hydroxycaryoephyl
3(4),8(13)-diene®}  5b-hydroxycaryophylla-3(4),8(13)-diened &3 +&, 7)5a-hydroxy  caryophyl
4(12),8(13)-diene?} 5a-hydroxycaryoephylla-3(4),8(13)-diene®} 5b-hydroxycaryophylla-3(4),8(13)-diene?]
E3+% 2 5h-hydroxy  caryophylla-4(12),8(13)-diene®} 4a-hydroxy caryophylla-5(6),8(13)-diene$} 4b-
hydroxy caryophylla-5(6),8(13)-diene?] &3 & .

&=
la-
la-
la-
la-
la-

olwf A7 p-Ztyjoddel FaztERHE Egl¥ 5a-hydroxy caryophylla-4(12),8(13)-diene, 5b-hydroxy
caryophylla-4(12),8(13)-diene, 5a-hydroxycaryophylla-3(4),8(13)-diene, 5b-hydroxycaryophylla-
3(4),8(13)-diene, 4a-hydroxy caryophylla-5(6),8(13)-diene, 4b-hydroxy caryophylla-5(6),8(13)-dienS
dalld = Ao, E3J] bSa-hydroxy caryophylla-4(12),8(13)-diene, b5a-hydroxycaryophylla-3(4),8(13)-
diene®} 5b-hydroxycaryophylla-3(4),8(13)-diene®] 3714 3g&E9] A dS M2 H|S=FFA T, 5b-
hydroxycaryophylla-3(4),8(13)-diene2 oo FAd= AL oYLy, 4zt p-7igledAuS FAaFAA A&
FrkstER Y FEE glo] nmiEAsty, w3k A7) Bk oAl Ry sEE W 1 AEE, S WE
218, ok AERRE FET AIFE E 1 ASES o] & F .

o,

olwf A7) FAkE AL - 180-380mme] HFE FloA] 308 A 7TAIZFECE Wk AW FEI AoF
471 4), 5), 6) A 3= FTH v|FoZ ZHZF 40:60 WL Aol 7 3
Asta, % WHE AMEshE Blo] 71 nighA st

tolzt A7) 7) EE 8) BF EFH|E= £ 7|FO0F 45-55:20-30:20-30 9] Wil Aol A3 Ay obA
A SHolA vpgFAsla, 53] 50:25:25 HAWRE ARk Zlo] 717 nighg st
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g dFo2e= A, #3o], &5 % ulolelx 5 FHLs ¥ 2 Fod vAE, Aesd T8 5 T
glom A7) AF=g wdk old A= AL ol S. aureus W V. paraheamolyticussE 5 F
AT},

2 gol ofshd, st & A S Al 2t AEA A 2AAES ATE & du

g 7

B oatgo] waw | g-7ig] o] FAEEZRE S aureus®t V. paraheamolyticusol tate] EoldtA Bt
38 YEl+= 5a-hydroxy caryophylla-4(12),8(13)-diene, 5b-hydroxy caryophylla-4(12),8(13)-diene, 5a-
hydroxycaryophylla-3(4),8(13)-diene, 5b-hydroxycaryophylla-3(4),8(13)-diene, 4a-hydroxy caryophylla-
5(6),8(13)-diene, 4b-hydroxy caryophylla-5(6),8(13)-dieng ®&3ld 4 Ygom, E3] 5a-hydroxy
caryophylla-4(12),8(13)-diene, 5a-hydroxycaryophylla-3(4),8(13)-diene2} 5b-hydroxycaryophylla-
3(4),8(13)-diened] 3714 3}g&E<o] e A2 H|23H A9, 5b-hydroxycaryophylla-3(4),8(13)-diene]
ateo] ozt HdTt.

>

AgHor oL IuE WU 1 TIES EXG AEAX E3F] S, aureustt V. parahaemolyticus® B5ES
A 7 Ade FHAR AFRIFSSITE. S, ol M IFE E 1 EFELS AFEATY A JAAZA A
Foll Ag Al okA Aol EAlER] e AHE zhet).

wigel HAIE ek FAFL YE
<Ag @ uE>
Ak
& Al AREEE AlF T B 7}?40 dl, p-7heleddl Abshe, == g, 99 ™ (amphicilline)

(100 pg/mL OUV“’/]) 2 2EfEutol /AU (100 pg/ml ~EfIEntolxl 2 100 U/mL YA &) Sigma
Chemical (St. Louis, , U.S.AAFREE F48te] AL&stgtt.

L3k, oM EYEZ ) ik ofd olAE|o]E H TLC Z#|°]E (Kiesel gel 60 F254)+ Merk (Damstadt,
Germany) 5B #4892, nutrient agar broth™ Difco (Detroit, Mi., U.S.A)AFRKFE FYJslo] Alg3}
AT}

o7}, S, aureus (ATCC 13301), B. subtilis (ATCC 9372), S. epidermidis (ATCC 12228), S. faecalis
(IFO 3971), B. cereus (ATCC 15816), V. parahaemolyticus (ATCC 17802), P. aeruginosa (ATCC 11250),

S. typhimurium (ATCC 14028), E. coli (ATCC 15489)% Korean Cell Line Bank (Seoul, Korea)ZX-E] ¢35}
A, 1 9 AHEE BE Aok ACSH oldolitt.

A Y o]-Faslukg
-7l e Mal £ (5x10° W)L == WIZH(6.25x10 M) ek oplEUER Aza%ch. A7) &9 10
24 Al7

mLS screw-capped test tubeo] Wil 7} EEo] FHA &HF W (10Wxdbulbs) 3}l
o}

dojzl FAsES FFHt AMSE w7k Yol A K#AsGl).

A of- B-caryophyl lene F2H3+E (PPC)e] AA

1) 9= 3 2vlE 133 (Thin-layer chromatography):

AgE diboEolAHolE (5:1 v/v) AMEME AFESt I AHEl® A7 TLC e E gollA] &g
stk Al&¢] B2l 5% phosphomolybdic acid (PMA)® wHAlsle] 3helabivt,

2) Agst 29 a=ZvET# 3 (Silica column chromatography):

Als 1 g& A7 (230~400 mesh)o] A fr2] AH (3x50 em) o2 FE8i8itt. #EH ASE ik
g olAHolE & (49:1 v/v) 2LE £F3F v, 1 L9 A:odolAElo]E & (29:1 v/v)Oo R AEE
sHA T
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o]

3) AT AA zEvEIY 3 (High-performance liquid chromatography):

=

|EE2 30 nL A Ho} Axkod ofAHOE (5:1 v/v)E HAMEER2 $F TLCAl 93 &<lstelrt.

PPC] #]& Porasil A#7F 2§l (Waters, 125A, 15-20 mm, 19x300 mm)©] “§2H¥ recycling HPLC system
(JAI; Tokyo, Japan)2 #2|atoich. olul A& guje sab:olobaelo]E (49:1 v/v)olRAi, §%E 3
mL/min® &3k 235 mmoll A AT}

A3 d-B-caryophyllene FA+3}E2 TA

Algel] 3k IR (KBr) dl°o|E]+= Bruker IFS66 Infrared Spectrophotomer (Karlsruhe, Germany)® #A13le]
Qar, EI-MS dHlo]E]+= JEOL JMS-700 Mass Spectrometer (JEOL, Tokyo, Japan)® #A1&}%ith: H-NMR (0-10
ppm), C-NMR (0-200 ppm), 2D-MMR ('C-"C NIR, homo cosy, H- C MMR, hetero cosy, Dept).

£HEY dolHE ARE OCL o o] HESMYAe (S WEEZZAR ALste] 500 Mzel A

Bruker—-AM 500 Spectrophotometer (Karlsruhe, Germany)@® ¥4J8}it}.
Ay o-3tax Ay

W ABE fFEEs 23 S QS aureus, B. subtilis, S. epidermidis, S. faecalis, and B. cereus.$} ~1
2t At Q1 V. parahaemolyticus, P. aeruginosa, S. typhimurium, deCMJEAH%Pt¥ ol #&
nutrient broth (37°C, 18 hrs)ol A wiFslATh. ©& V. parahaemolyticuss 3% NaClS 3Hf-al= wj Aol A wjj %k

3FAF (Mizunoe and others 2000 Z+=).

L3l o] 5 o] o] v g o}l 2 A Brucella abortus, Corynebacterium equi, Klebsiella pneumoniae, Shigella
dysentrariae, Streptococcus pyogenes)®t 39| (Aspergillus niger, Aureobasidium pullulans,
Epidermophyton floccosum, Gliocladium virens, Fusarium moniliforme, Penicillium sp., Trichophyton
mentagrophytesSXx Al AL dFE ARRE AT

g A2 paper disc diffusion WH o= 3} Th (Berghe and Vlietink 1991; Cappuccino and Sherman
1998; Alma and others 2003). T# XS 2+ 20 mLe nutrient agar broth (1.5% agar)® nutrient agar
plateE W&, 1 FWo| 5 mLe top agar nutrient (0.8% agar; 458) [600 nmoll A &3 =7} 1< =He|gjo}
e 106 TS Thsic

Top agarE 3 t}& paper discs (Toyo Roshi Kaisha A} A%)E 28 T2 o] o] A58 (100 rg/30 ul
S AH7bskal 37°ColAM wigFetitt. 18413 Wi ¥ A E clear zone (mm)& SHA3te] A 54319l

+

ol Top agar §lo] EAE FUSH £ che shelelobs] Y A3} 2ol Fastelh
<23t 2 3>
(D -7t eBae] Fus

B-7t B AL 24X 7F B9 FAslEAA 0.5, 1, 3, 6, 12, 24 A A2 ARE AHs At A
TLC =4 1# B2 492 & lag2A Astt.

= B3zol, RF 0.61°14 B-7te]eBde] 1 4bshEo] &ejw =] o] RF FA= p-7hzjed 4hs}
B A9} vgatglnh. A AR Alzke] = Rajwlo] PPC I, 11, 1112 ad=2 BaiEdct. %
wkg- 7

}
Fsto| whEt PPC 13 119 w5+ #4sta, PPC 1119 =% F7Fsit.

B-7H| o] 13 AHE RFA7F B-7tel 23 AbstEe] RFA|$} st} sluiate -7t o2l Fihg
o e p-7tejedd A3tEo] AAH ]%j (Skold and others 2006), = mﬂﬁ B nle} o]l p-71g
228 AbStEL F gl A kAEY] wio] of7|olA FukSol| & p-FlEledANoZRE AAHEH 1A A
StEe B-7le| o Ede] so|l=s Aol = fEA T},

wolzk, CPP I, II, IIIE #3h7] $18ke] 24413t 33 whg-3te] d2 PPCE 4ta) dldolAH o E &)
S AMgste] degt A Ailo® EElsta 1 A%E T 20 FEITh. & 204 HTo], PPCE &gt
sl o] ZAH] &2 PPC-10] 45%, PPC 117} 40%, PPC III1o] 10%R} 3L, 5%E e Abs}E-o] A},

k1S

-—'FM

H
=]
RuN

_7_
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(2) B-7HElegRe FistE (PPO)Y] A

A7Vl A& PPC -1, 11, III Z+2 100 pgs ANl o] ek A 5% (S. aureus, B. subtilis, S.
epidermidis, S. faecalis, B. cereus)¥ 1% X4 4% (V. parahaemolyticus, P. aerwginosa, S.
typhimurium, E. coli)dl t3dt 37A4S paper disc B2 AZ3FY T (Cappuccino and Sherman 1998; Berghe
and Vlietinck 1991).

Wk 4ol e G Eshe w19 S1E 100 @ ek

F 1
B-7t = (PPC) o FitstEe] o &4
B Gram Positive (+) Gram Negative (-)
(100 1g/30 b | Staphyl | Staphy | Staphyloc |Bacill |Bacill | Vibrio Pseudomo | Samonel la |Escher
) ococcus | lococc | occus us us parahaemo| nas typhimuriu|ichia
aureus |us epidermid | subtil |cereus|lyticus |aerugnos|m col1
faecal | is Is a
is
ppC’ 10 | - - - 7 - - -
PPC-1 - - - - - - - - -
PPC-11 13-14 12-13
PPC-111 - - - - - - - - -
2) _ - - - - _ _ _ _
CA
COS) - - - - - _ _ _ _
CONTROL" 30 23
3k | C(D) 16 14
5) .
g C(2) 16 15
2 | C3) 19 17
C [C(D:(2) |15 15
o [(50:50)
E [C2):(3) |17 16
g | (50:50)
=z [C(D:(3) 18 17
= | (50:50)
C(D:(2): |15 15
(3)
(50:25:25)

1)CPPQJ g CPP-119] sFaF (CPPY) 40%)2 WA 3F 250 pg/75u0 NS 2n]
2) .
p-steema
" prhelega Satel=
4)antibiotic 2] (S. aureus; Amphicilline, V. parahaemolyticus; Streptoomycin/penicillin).

Vg (1), (2) 2 (3) 217} 5a-hydroxy caryophylla-4(12),8(13)-diene,
5a-hydroxycaryophylla-3(4),8(13)-diene, 5b-hydroxycaryophylla-3(4),8(13)-dienes )7

) _
39FE 9] clear zone HA 7 (mm)

A7 E 1A B0l PPC-11 7} FL3HAl S. aureus®}t V. parahaemolyticus o o3|
clear zone Z}Z} 14mm, 13 mm$icl. ¥FA PPC-1 ¥ III += #HAE3F oyt o s
?Q%%q.PWEQ%@EWH*1ﬁaﬁ§547Mh_€%§qﬂmﬂq.

G aE e
NE FFENE Ve

_8_
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3) IEHE &
dojz AFfERE, A7) PPC -1I S recyclic HPLCE F7} £33 A2 = 49 Ay},

T 4ol B%o], 3709 vaz EEd AL & = ed, A HA HPLC Adol o8] ¥ 2t & H
A kokA Wk A} HPLCE #-2)3F A3} 3709 vz & |Z5 =49 w2t 27 Compound (1),
(2), (3)& B33},

20 =A]E wle} o], PCC 119 &% Compound (1), , (3)9] AL 77 20, 20, 55% ©|T).
(4) E449 384 3 44 2AF

107 Compounds (1), (2), (3)Z ©hA] S. aureus and V. parahaemolyticus ©| W3+ 3t
a1 AdE = 5o mAlEklT

% 5ol BEo], Compound (1), (2), (3)9 100 ugoll thdt clear zone S. aureuso| W3dted z+z} 15~16 mm,
16 mm, 18~19 mmo)Q} 3L, V. parahaemolyticus®l hated= 24z 14 mm, 14~15 mm, 15~17 mmSAT}.

Y

Far

o,
ol

o =
HEs 79

Samwsdepﬂm%mwﬁwﬁﬂﬂﬂok*Sﬂﬂ” Srads FEE AR Gy aAY S aureus

of i3t a7 (30 mm clear zone)®t ZE=EnfolAl/HUA™ vla] 7 adE IX| &r).

w9, ol 34 (1), (2), (3) ShHEel FEAL Am MEHAAL, Compound (D)ol THe G4 wa
ot

G ELE A5 A JAAZA AEdd AFEEe o], dHAdT ~EfEuloll/dA VAT &
2 FAAE AT 49 B2 FEgol 93k 91 Feol W%ﬂ‘ mgaM[mmmrl%%,Mmma&memd
others 2004; Sabglal and others 2006). 12y} o]& 371X gEL 53 W3 FAg & (Lam and
others 1986; Yang and Deinzer 1993b; Goiris and others 2002)9l ?} Har o] mid HFH5H] wiEel olE
2 2% ALgE w] bH o] HF] EAEHA Z& Aoty AEHoR H o] o 3714 IFELS S.
aureus and/or V. paraheamolyticus®| & fE s A55S WA 5] Y ALegd = Art.

(5) #£g4 FEY +=x A

Compounds (1), , (3)9 F2E o8 71A spectroscopic data® o]&sle] BAPon FAFoRE =

& Fxshet

Compound (1)¢] CWRDWT* o) o5t El 7}BﬂQEﬂMZ%ﬂHs;ﬂ%@%g%i%iﬂZ
A, sp WEANLS z= gagt 57, wWE st 2o, W Bavb 37 aelm 49 wavt sE AR gl
o}

1H—NMR, 13C—NMR, m/z 220 ()] mass fragnent 258 F2aE uf, Compound (1) EA+2A CisHy00]a 45 &

F3es zEa AUk, Compound (1)9] IR 23 ERlo A= 3500 cmfloﬂ/‘i FFE7F Qo] S ESATIY es

oju|atar, C-NMRZH-E] 2719] exomethylene ©]FAE o] &S & F o] o] FFEL Bx3} o|F4AF ] ¢
EAQS FAs 4 AT w3, H-H 0SY AAE HE C-5 - C-7, C-3 - C9- C-109] &S & &
AT}

o8 AE Fg3sle] &£ w, Compound (1)& 5a-hydroxy caryophylla- 4(12),8(13)-dienel & %A = 3]it}.
A7) BE e ~dEY EAL (ollado and others (1996)2] A3t} A= 8}dT),

Compounds (2) and (3)% Compound (1)3} E&A H-MR and C-NR A= 2RE F2alo] 457 23}
55 zte 42 Gl 0 Az, - cosy= Compounds (2) and (3)2 A& (-5 diastereomer 9= & 4 A

o}, w2} Compound (2)+ 5a-hydroxycaryophylla-3(4),8(13)-diene, Compound (3)<
5b-hydroxycaryophylla-3(4),8(13)-diene® TR EAtt. ©]52] spectral A 9A] Collado and others
(1996) 2] 5a-hydroxycryophylla-3(4),8(13)-diene$} 5b-hydroxycaryophylla-3(4),8(13)-diene 279} X35}
et
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Add-dFa4 &9

g7) Aol AREE v AE o]9]e] whEglotst wsgold Wi tEd @2 248 FdadeE A6

ik
1) 5a-hydroxy caryophylla-4(12),8(13)-diene,

2) ba-hydroxycaryoephylla-3(4),8(13)-diene,

3) 5b-hydroxycaryophylla-3(4),8(13)-diene,

4)5a-hydroxy caryophylla-4(12),8(13)-diene®} 5a-hydroxycaryoephylla-3(4),8(13)-diene®] 50:50 &3H=-,
5)5a-hydroxy caryophylla-4(12),8(13)-diene®} 5b-hydroxycaryophylla-3(4),8(13)-diene®] 50:50 &3+&-,
6)5a-hydroxycaryoephylla-3(4),8(13)-diene®} 5b-hydroxycaryophylla-3(4),8(13)-diene®] 50:50 &3%+&,

7)5a-hydroxy caryophylla-4(12),8(13)-diene%} 5a-hydroxycaryoephylla-3(4),8(13)-diene2} 5b-
hydroxycaryophylla-3(4),8(13)-diene®] 50;25:25 &3 +&, L

8) 5b-hydroxy  caryophylla-4(12),8(13)-diene®} 4a-hydroxy caryophylla-5(6),8(13)-diene®} 4b-hydroxy
caryophylla-5(6),8(13)-diene?] &3 %&.

=2 AE 317 % 20 A5},

#x 2

Felo A ParshEe olel vy e Fiw
I 4 2AE (100 g/30 w0 A"

prc |1 2 3 |4 5 B |7

upej 2] o}
Brucella abortus 9D 11 12 12 12 13 12 12
Corynebacterium equi 7 10 11 10 12 11 9 10
Klebsiella pneumoniae 7 10 11 11 10 12 11 11
Shigella dysentrariae 9 11 13 13 12 14 12 14
Streptococcus pyogenes 8 10 10 13 11 12 11 9
3ol
Aspergillus niger 11 11 10 9 11 11 10 11
Aureobasidium pullulans 12 15 11 11 13 10 12 15
Epidermophyton floccosum 11 11 15 15 10 16 13 17
Gliocladium virens 15 12 10 16 10 12 15 17
Fusarium moniliforme 15 17 14 17 16 15 19 16
Penicillium sp. 13 11 14 18 11 15 15 13
Trichophyton mentagrophytes |12 19 11 15 10 14 17 15

CPP: CPP-1T9] e (CPPO] 40%) S WA T 250 1g/75u AL o]
1): 5a-hydroxy caryophylla-4(12),8(13)-diene
2): ba-hydroxycaryoephylla-3(4),8(13)-diene
3): bb-hydroxycaryophylla-3(4),8(13)-diene
4): 5a-hydroxy caryophylla-4(12),8(13)-diene®} 5a-hydroxycaryoephylla-3(4),8(13)-diene®] 50:50 &3+&
5): ba-hydroxy caryophylla-4(12),8(13)-diene®} 5b-hydroxycaryophylla-3(4),8(13)-diene?] 50:50 &3}=
6): 5a-hydroxycaryoephylla-3(4),8(13)-diene®} 5b-hydroxycaryophylla-3(4),8(13)-diene® 50:50 &3&

7): 5a-hydroxy caryophylla-4(12),8(13)-diene®} 5a-hydroxycaryoephylla-3(4),8(13)-diene%}
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5b-hydroxycaryophylla-3(4),8(13)-diene® 50:25:25 Z&&

D -
33] w29 clear zone H¥ A7 (mm)

o

Ede 7eE

E1e 22 W7 (6.25x10 S FReks obMEYELYY p-shzl oAl (5x10° W) (A AY) 2 Bl e
4 AskE (B AY)E 24217F o) FASAIA AdE - el FAkstE(PPC) £3E9 TIC HEHS &
A% miolth, A7) TLC ZHolEx ko EolAHo]E (5:1 v/v)e] o]FAtel o) AN AL 5%
phosphomolybdic acid (PMA)ZE A5kt CA9F COE 7zH7 B-7lele Uy g-7ig|edd AsES
[RRaRNi=

2% 24N ZHEt Faksld od AE p-FiEede] FAE(PPO) 9 7t 2SS EAI Zwolt), (PP A
% A 33 ol Agghe] HyA ot}

% 32 S. aureus 2 V. paraheamolyticusol| thete] A 7hA AH FZvlE gy o EelE g-7iEed
dlo] FarslE (PPC)9] & FAS ©AE wdolt}, Ed F 5 R (A4S (s p-7tgledds; ¢
0% B-7tejedd AslES; 12 PPCE; 2% (PP -1S; 32 (PP -BE; 183l 4% (PP -BE YEpdich. o
237 A8¥ MEY TFEFS 100 pgol ATt

pi
i
L
i

M b

% 4+ recyclic HPLC A]2=®lo] olaf #e]% (PP -B ¢ HPLC A ZvlE# o]},

= 5% S. aureus D V. paraheamolyticus®l THat] recyclic HPLCEH-E £&H B-7g] o9
FAEE(PPO) 25 E o1 3= (1), (2) 2 (3o i g A4S YJehs Edolt, &d 3 (=
ZaH (NS A= S, aureusdl] e ouA™ 2 V. paraheamolyticusdl 3 AEZEnlo]Al/FHUAdAL; 1
CPP-112; 2+ Compound (1)S; 3 Compound (2)E; 23l 4= Compound (3)& YERTE T]2=zAtel &
B AZo] gk 100 pgol ATt

o

2

oo rlo

(@)

2 5a-hydroxy caryophylla-4(12),8(13)-diene [3}3+& (1)], 5a-hydroxycaryophylla-3,8(13)-diene [3&}
E (2)] ¥ 5b-hydroxycaryophylla-3,8(13)-diene [3}g= (3)]19] 3}st2S vebd =wolt}, o]uj] CA%}
= ZH7F g-7tEleEd ¥ p-vieEleddl 4bstES v

S

k1

44

Ed]
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EH2
Photooxidation products of B-carvophyllene (PPC)
Silica gel c olurnn chromatography
[Hexane: Ethylacetate = d9:1 (2 L—29:1 (L L}]
| | | |
CPP1I CPPI CPPII Other oxidation products
45% 40% 10% 5%
Recyeling HPL C equipped with a Silica gel column
Hexane:E thylacetate (19:1 viv)
| | | |
CPPI-1 CPRII2 CPPI-3 Others
20% 20% 55% 3%
EH3
Staphylococcus aureds ~ Vli_)rm parahaemolyticus
EHY

Compound | (@)
L L) I
“_;--L_‘_L £ /"‘\(2‘)! \___L__-— --1__-

Second run
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Staphylococous aureis
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