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Study on Antimicrobial Activity and Analysis of Essential Oil
Components of Cinnamomum cassia and Prunellae Herba.
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Abstract

The essential oil obtained by steam distillation from medicinal plants of Cinnamomum cassia and Prunellac Herba.
Analysis of essential oils were performed on GC/MS selective detector. Separations were performed fused silica capillary
column. The carrier gas was ultra pure helium with a flow of 1 m¢/min and the splitless injector temperature was set as 280 °C.
The column temperature program was as follows: initial temperature of 70 °C for 4 min, and increased by 2 °C /min 70 to 100 °C
(held 2 min), After that the temperature was varied from 100 to 200 °C at 5 °C/min (held 20 min), increase to 280 °C (held 5
min) at 10 °C /min, in a total run time of 73 min. Ten volatile flavor components were identified from C. cassia and ten volatile
flavor components were identified from Prunellae Herba. Strong inhibition of growth of Vibrio parahaemolyticus was
obtained with all doses of C. cassia tested. Moreover, antimicrobial activity of C. cassia occurred in a dose dependant manner.
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(Cho 5, 2005). 3
Aol o3t @Yol osff QIxte] S FsHAY
A o] dojubA| H, A9, B, &F, QA
d T ZE WA Awet w4t 5 ;u“éli%—iﬂ
ApgE)3 a&q Qo] digh Sz 8RS A
s}z 249 QITH(Yoo 5, 2005). 12mE 2o
= PEAFHAIE diARE AAHA S YE(Kim -5,
1998)} 215 -2 A Al shd+r2] o8 4atehdA]
AIE tHAIE 4= = ARRPYA] A xto] gk whlo] 1
231 QQti(Park 5, 2002).
AR F ey AL arse Ayo) Ao
A2 oJag 7w gon, oleld §EAE 5
9] 3tLt7} 41529 -f{(essential oil)of] T H =2
10| E(terpenoids) 2 LA k. B % Hl2 e
o|=o] HE|A o] 2L FE vlolo 11 9=t A
oL /Ut'oﬂ/ﬂ ;(]_oq Hl—/\uo]&_ HH1'H——] §1.‘6]—EXI KN
welt) A HekA Al T10] AL AR E| g2
Hieo| =7} &8leE kol v 23)E, 1A
2EGAE F4d)E B oop et b2, Huf E A
SR, sl Bl wl-gof = a7t QlEo] A7) %
ek b S-2urtel Wl A 8 AEl R o)
£ 4E 3o R0 JRES BRY HEES U
S Blofl BHAISH AFAR WA Zk51a SlekChoi
S, 2001; Hiruma 5, 2002; Caldefiedt 5, 2004;
Misaghi & Basti 2007; Jang -5, 2010; Lee 5, 2010;
Kang 5, 2011; Park &, 2011).

AEE(Cinnamomum  cassia Blume)= 41, %26
KR E e SuUprate] &3 =59l S
HC. cassia) ] Kl & 27 A O P2 4 fragst
Al whke FHSEHERSta A eI He], 22,
2000). SA= ', B, L, FFOE ERSH=T] 71 ko]
TSR] KA ATk ] o] 1o m EESt

Lmﬁ

o |

Auls fpgo] AES FPAER AH|9) st e
3l AL A @3 4= 9lon] upeky sle)e}

Ackzo| EFYEITH QFE S, 2002). E JHIEE, M”
o] &I} EGEIRSHE B0l Sl AL 43t 7]
So] Aol A Eo] Aojuf= AR|ujE|EE = &
HL ws|slo(Alvla, 2006). oFEjzkgo 2= Y
W 2GAE Ago] 9T wRPWY ojgAgom

fﬂ(}):}—_Q_ x—]—g—],/\];r]}:_ x]—_ELo] 9lo @Qjﬂ ol
S A et g 5ol lgo) el 9]
CHEbg ek et A |9 9 2], 2005).

Sl Z(H AL, Prunellae Herba)«= E-& (Prunella
vuldaris var. lilacina Nakai) 9] S(1ER)E AX3H
A0 7 shE(fuf)oll B2 XY 9 Zrbo] £of 9l
ALY YFFH O Z 0] 3~6 cm, A& 10~15 mm, &2
< 3ol A2 7hHTh 9104 Bltke] gol gl
o ol Fofl= E717F AL R Kol 42371 8l
o} 28-S AEE B WA ol R WA
o= Mol Hoj Qlek A= 3, =, Yt 5
o™, FTHEM). o1 :=(FIIR), 2BEHR), 2F(HIE),
S Ay, DUZFSHIMAERE ) Sl 220l= oA
otKPerry LM 5, 1980). ARo8L HzaHE
1963), rutin,
hyperoside, cis- Y trans-caaffeic acid(Sandra J %,
1963), vitamin, carotenoid, tannin, -§-7]AF 50| H il
(Dorosh NM 5, 1954) =131, ZS 2 X E ursolic
acid(Shimano T 5, 1956; Lee KH 5, 1988))¥ o}y
2} delphihidin®} cyanidin®] glycoside(Sandra J 5,
1963), d-camphor, d-fenchone X fenchyl alcohol 5
(Baslas KK %, 1955)0] ¥ 11 =|3]ch

o] Qo] AR EE] sterol(a-spinasteral, stigmast-
7-en-3 G-ol) I} ZV5 ursane & oleane 7 triterpenoid&
o] ®11 Fof §ltk(Kojima H &, 1986) EZt X9
= Prunella vulgaris®] 325 E saponiniE2Ql
vulgarsaponin B, vulgarsaponin A, triterpene]| 21

oleanolic acid, ursolic acid(Sandra J 5,

ursolic acid, 2a,3a dihy-droxyurs-12-en-28-oic 2a,3a
-24-trihydroxy - ole-an- 12-en -28-oic acid-28-O-0
-D-glucopyranosyl ester, flavonoidQl quercetin,
hyperoside2} ethly caffeate ! sterol, fatty acids 5=
Hojske] ®RustIthkWang Z) 5, 1999; Tian J 5,
2000). Z/gdo]] TstoiAl= 2| Tof| sfarz o] M2 i
E] 55252 human immunodeficiency virus type-1
A& (Lam TL 5, 2000), FHAL5F BH4(Liu F 5,
2000), s}z = HE £33k polysaccharided ¢] herpes
simplex virus type 13} 2¢f gt E4(Xu HX 5,
1999) -5-0] Harw]of glet.

H A o) AL Mot Vibrio parahaemolyticus©)
th V. parahaemolyticus’= T QA 13 A A2
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22 Bz o)A o2 sllibas S8l Aol A
A, Fan|Ee et s 2w sl A
't 977} kg E o] Aol EHE: shikEel S5l
YT 4S5 T8 Ul F shelrh 2 A9

ML ofe] 7O WO F7) AR FEBS V.
parahaemolyticus®l H§t0] FEYE LiEhi
RS PR BB on], T Sl Tt
o] S50 TS B8 FEEL A ok
F RS BASlel GF AE EL 0YE B
2oLt H7HEe] S 1% 1 2ARRA £ @

o] A3he W SR vjolc,

2. Mz 3 Y

21 AEA ME 2 R MR F&
2 A3of| A SAC. cassia)$}t 3Fa1Z(Prunellae
A5 G A9 U o)t
=717 i -gtefostar gherabel e aAl23yol
A ST AR RS Bofiol Ad o) ARgaoich

SopA) g Ao] BFeA Aol AT F5
+= Gram negative %1 Vibrio parahaemolyticus
ATCC 33844 2 AJYALLAAME(KCTC)ol| 4] EgHo}
A3k

SA] 2t5=0] AFHIA| 2= 3% NaClo] 37 Nutrient
Broth& ARg-513ITH

23 3R 4B F&

AL AR 252 4£27] A4S H(simultaneous
steam distillation) WMH-S ARE 3}1TKSchultz 5
1997; Gomez & Witte 2001). A1 AZXSH A|RE 44
7t 59t Clevenger-type apparatus(Hanil Lab Tech
Ltd., Seoul, Korea) & AME5lo] 53 & 24X|7F &5
o} anhydrous sodium sulfate & ©]-8-3}o] AZA|ZI
LE3t 5 GC-MS 4] A7k —4TCo Hast
¥ AL st

2.4, GC-MSE 0|8% ¥R YE&EA

Agilent 6890 gas chromatography 2} 5975 GC/MS
selective detector (Hewlett-Packard, CA, USA). <7

At ah 2

ool
o

i 159

M

o} slo] Hg Aol B g ZEL 30 m
length x 0.25 mm i.d. and 0.25 um film thickness
fused silica capillary column HP-5MS (Hewlett-
Packard, CA, USA)& AR5 2= 70T
oA 487 §A13 230 C7HA] Bt 2 TH 42 3F
23, 100 CoflA] 28 §-215}5ITE 100 Cof| A4 250 C7F
Al 25 CH 52 3HAL, 250 Cofl A 202 A8
t}. 280 C7HA] £33 10 CH] 52 3} AL, 280 Cof|A] 5
& AT & AR 73E oItk FUT
2 AE719] 2= 280CR 81151 AF2 carrier
gas2 AFElo] B 1 mle] 948 §A819ick 2
e splitless ER o] Felsho] HAlalglct.
Mass selective detectoor®] ©]23} of]&=%|+= 70 eV,
scanning mass range+ m/z 35-350 2.2 3}¢itt}.

25 R 4E8%

708 A-RAAE EelS ¢Jsl 941 n-alkanes(C7 ~
C29)2 o]-83} Retention index& 313t} Agilent
6890 gas chromatography 2} 5975 mass spectrometer
of 1A% Wiley library and NIST Mass Spectral
Search Program(ChemSW Inc., NIST Database)2]
data systemo] )= 7]E=E27}2] mass spectraS H]
B}, ESE A A Q] peak area percentageS
so] 71 Bagho = AuE AXSHh

% & 257 $lstel g
v ] SRS o|g-akeley. A AN =3 Vibrio
parahaemolyticus = 24X7F &<t A vk,
1.5£0.5 x 10° cells/m( & F4=5 2Asto] 45TE &
)5 top agarof 100 p4 Esto] & T3k 5, 3%
NaClo] #7}=] Nutrient agar plateo]] =35It A
£ AEL 10,5, 3, 1 pl/disce] === FH|5Fo] 8 mn
paper disc(Advactec, Japan)ol] &5}l FFAME] o]
A AxdE T, FFE =@ 3% NaClo] H7bg
Nutrient agar HJR] 35 ¢]of] 22|31 30 Coj|A] 244
b Bt wieFstanh. Faahs FAEEY Aol
A= HA P %= S A Clear zone)o] =
7] 2 2RIt
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3. Zut { n¥

n

3.1 879 M7 48

PIHE(C. cassia)=4HAE, S84, Kbk ghale B
o oo &%t ARuE SAUHC.
cassia) 9| Kt e & X2 21 0= P24 e EEshalnk
SR et (E 2w A |1 3], 2000). AL
A AR 12% A= o] 2l=T cinnamic
acid?} cinnamaldehyde, cinnamyl alcohol acetate,
phenylpropyl acetate, methyl vinyl ketone 5-¢] E1L
Fo] Qlom(AFE 5, 1998), & 9001 o] 49| -
gto] FHrE| o] AUt} olF 600159] A&l HA 2]
90% o)/ ZFAISIAL QLaL, o]l 4] 71 o] 9k
wo} gli= AEL cinnamaldehyde 2 50%0]4F 3He
wo] QITH R R Stu A |1 3], 2005). k=
RISl kol Sol7hA flERsell Tl ol Kb
R Al o] JloBE RO kTt B
oA A Feane] BT, 2ot 59 o
ofZoll st (¢, 2002).
kLS| ofejatgo 2 S 4]
L HRERO] olek 2RO 2 HYE A5} Al7]aL
e 57 A7 A8 Bt oy e} hatagat
ZaA el tigk 2H8- 5ol sol
sk HZHe] 2], 2005).
WFE(C. cassia)®] 1+ FZ20ll A E1E 2
GC-MS A0 AR8-¥ HP-5SMS Zrgof| 4] 825 o]
L= 3HtES AR Table 1o YeRfSla,
A4 Q1 peek area percentage= LER QT BE
1059 A8 AEo] gl%]l 7, Cinnamaldehyde
9] stFo] 26% = 714 =321, 3-Phenylpropenal 2
gkeko] 19.5%, Acrolein®] dHFo] 15.3%, trans-
Cinnamaldehyde 10%2] <=0] 1t}

Cinnamaldehyde+= A|1] 9] AR O R @2l FoI
FRE AA|, AE SHE, e ol Bol Z8Ea
o, A=A el gkt Qlrkar o
Z 9]0 m(Neudecker, 1992), 3Fair} ok B
aEo] QI #4155, 1993).

oo el x0

Table 1. Essential oil composition of Cinnamomum loureirii

No Compound Retention Peek

index area(%)
2-Propenal 34.295 9.55
Cinnamaldehyde 34.558 2591
(E)-Cinnamaldehyde 34.592 4.70
Acrolein 34.689 15.32

34.747 10.04
Cinnamal 34.770 4.38
2-Propen-1-ol 34.815 8.75
34.890 19.41
44.262 0.54
46.156 0.67

1

2

3

4

5 trans-Cinnamaldehyde
6

7

8  3-Phenylpropenal

9

Coumarin

—_

0 4-Methoxycinnamaldehyde

3.2, 5lnx9| R HE
EMEFEIA (F52): Labiatae)of] &3+ Z45E
AELQl HBE(Prunella

A
ojck. thmk7} FFEsto] LSl Sk khEsle]
2 o] o7l AR it BikS ok A%
o fFgikk, A7t EEE] Lehts B3R %)

=

Sofl Agato] g AT fotE AT A
2000). E3F AFHo= FHOF oA AEI(Nam 5,
2003)7}F A-tEnE Qlek

3}alZ(Prunellae Herba)®| A-G-olA Erolg A2
< GC-MS #-A4of| ALE-E HP-5MS ZH ol 4] -8-&5]
o] Lhe+= 3RS At Table 20 el
At A 91 peek area percentage® LEF AT 3tz
9] $57] AEFEHS Soto] TN AR o=
LI 1059 A Adte] 2l =}l Elemicin ] o
2Fo] 40.5%2 714 =941, Asaron?] ko] 37.8%,
Methyleugenol &] $g0] 8% 2] <=0|3]ch.

Elemicin 3}alx b ol z}l Asiasarum sp.

=

5

(Hashimoto -§), Canarium commune L.(De Vincenzi
S 2004), Dalbergia spruceana Benth.(Cook &
1978), Hexastylis sp.(Hayashi 5 1983), Miristica
fragrans Houtt(De Vincenzi -5 2004), Petroselinum
sativum Hoffm(De Vincenzi 5 2004), Virola
surinamensis (Rol.)Warb.(Barata 5 1978)o| A = &
AEe Aoz Hal g up lojA] et A=A A
== 22 A= AT
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De Vincenzi $(2004)-& elemicin®| 4 % w4
=739 1= L, ek Sk = dskrhar B
Al

w39k o]t At elemicino] THF H3-H Al
BAS] AR RS ADHHE B SE S
o3t wg 288 A9 Had ebdAols BA7t

RleHs 21 Uehhe Aol

o

Table 2. Essential oil composition of Prunellae Herba

Retention Peek

No - Compound index area(%)

1 Methyleugenol 39.822 8.03
2 Anisylacetone 42311 4.78
3 Bicyclo[6.5.1]tetradec-1(2)-ene ~ 42.843 0.45
4 Isohomogenol 43.787 0.91
5 cis-Asarone 45.676 0.25
6 Elemicin 46.374 40.52
7 Cyclocolorenone 47.924 0.20
8 Asaron 48.365 37.76
9 trans-Asarone 50.047 6.95
10 Guaia-1(10),11-diene 51.335 0.17
7812] 722 terpeneA|2} phenol ZAHEEES- 2=

B oF TkE0R carbohydrate = FE| shikimic acid
pathway= 7 #] flavonoids, lignan, tannins, quinones %
62 AR acetyl-CoAE 7| A mevalonic acid
pathway S A terpene &&= $AIEITHKaufman

H B 5
R Rl

gk
ok

i 161

PB X, 1999).

Phenolo] 53 49 AT, WA} &
© ], eucalyptol 2] §FFo] mko ™ At 7}, phenol 2}
oxide 18] 11 terpene 2] F+efof wle} BA|E Y &3-S
AT} AJAF= rubefacient B =& AoRE B
3 FQtHKim JC 5, 2002).

3.3. HIE2|R MBSV, parahaemolyticus)Ml| CHE

AAJ g ded s 3e s n*é(halophﬂw)ol
AL, 2540l e TE 54 Zhtelnth o] wtoll &fsl

o
REERERE L
(primary sepsis)¥} ZAF ZFA(wound infection)o] QL
o, JHZF0] A9 APgEo] 50%01 402 Wi =
tHKlontz KC 5, 1988). 74H9-& F=2 21} -2 2|
2 5o) 0giel SUHES AFISAL 350 4
A% Folo] wF vl ool H vlokEo
2% 7 @AYstc(Shapiro RL 5, 1988).
HWEZF vEe et et ofd] 7]5ofAf 2
Al5hH(Horseman MA 5 2011), 2 A|A Ao &2 4=
o] K 9CeA 31T Ato]9] iet7} = A=t
FotEro] Wb shtol A ozl A e ar, -2 18°C
o]Akel A]7)of ZA15hH(Hlady WG 5, 1996; Kaspar
CW 3, 1993), 10°C oJ5}e] Lol A= 4] 57} =

Nt

rlo OIN

jas

Fig. 1. Inhibitory effects of essential oil of Cinnamomum cassia BL. and Prunellae Herba. on the growth of M. obtusa.
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7 VM5 W2 7hAaghcKaysner CA 5, 1987,
Oliver JD, 1982). ¥ & FE3 ujd= v|H ] H#o] A
L3} #Rio] Qlo 15-25ppt Atelo] Hrert Q= =l
Al & 2213 Oliver JID 5, 2005, Strom MS 5,
2000). &gt 4=2of| = E5-5}aL 30ppt o] H=
o= HEF vlE o JHA| 7 FAE] A
EltMotes ML 5 1998).

WEZF v B a2 =, g S5 7] 59
zIl5ell oalf o}, A4 o] At ke 2A]oA
S} g22o0] WSk 717k Bk 1 go] Fo 1 x 10°
oA 1 x 10°9] Alite] 552 5= AchMotes ML &
1998).

A Cinnamomum loureirii) 2] -G FZ52 1
G5 B oqtof thet et ARlollA 3 ui/disk
O FIof| A 21 mmo] A5 Afsfehe Kol gt gt
S YeEM 11, SFalz(Prunellae Herba)S| - 3
SE2 3 pl/disk ] oA 10 mne] A5 Al
Ko v|aLE] oFst gt ek d-S YR Sl

4 282

1) SA(Cinnamomum loureirii)] 57| A&
Z¥(simultaneous steam distillation)o]] &J3t A5 =&
=2 GC-MS o|gsto] A die 24 A i
10Z2] A8 AJEo| 3¢1E|9) 1, E3], Cinnamaldehyde
9] 3taFo] 26% = 714 =9k 0 1, 3-Phenylpropenal 2]
gkeko] 19.5%, Acrolein®] o] 15.3%, trans-
Cinnamaldehyde 10% 2] <=0 3ich

]
8T
2 GCMS o510} SR 4f 4E-2 BAsh 2
3 W 1059 G Aol Bel Hih 1 FolH
Elemicin®] o] 40.5%= 71 =9k3l, Asaron2]
steo] 37.8%, Methyleugenol @] §HFo] 8%9] <=0
Ak

3) |A(Cinnamomum loureirii) 2] BH FE&
HEF H|Ee]eqto] theh Fete/d ARolA 3
disk®] SEoA 21 me] A% AL 1o 73t
S YeMI AL, Stalz(Prunellae Herba) )
8 22223 udiske] SEoIA 10 me] 3% A

2hE Kol Bla A oFgt ot e dS LrER Al

= dA+4uE Bl Lokl SA(Cinnamomum
loureirii)} 3Falz(Prunellae Herba)2] -G 55
= o8 sto] 3MEE = AlEANR ] Ao s o]
| 5 e 7HsA o] Sl A o= weE ek e
nE 2E% g4l 242 olgalel 1|54
Fro} BB AE) APY P SO BHOR
2hg-517] fIste] FJulEabgol tigh AlEH 0 A+t
7} olsojAo} 8 Ao Azt

Al 2

o] =22 2011d% tjLate]thatm 7|2l ey
A o] &fgt Aolm o]of] A= th

o2t
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