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H E:R6AABEHORA SR MRS . F ik RAIHE Bk A i DR R RE®, 7 B d s AR
B4 LA Ao R Bl A SRS BT T A B, SE R A GC-MS H R X 2 4 i B AR KA 20 5 BEAT T A 5 4
S BRGREF LA ERRS TR E DB EHGIET B, Lok R B b B A WG EH B wEAR T 5% k14
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WP BEE, B BEEHGETEMFGHRMLAV RORAEN, abBMAE 8L HH £,
KW B, R EE, A & - Ui A (GC-MS) , § B2

Antibacterial activities and GC-MS analysis of
low polar components from Styela canopus Savigny
XU Yan',ZHANG Xiu-guo’ ,HUANG Guo-giang' ,ZHANG Qin' ,YANG Jia-lin' ,SUN Xue-ping" "

(1.Guangxi Institute of Oceanology, Guangxi Key Laboratory of Marine Biotechnology, Beihai 536000, China;
2.Beihai College of Beihang University, Beihai 536000, China)

Abstract: Objective: To screen the antibacterial fractions and constituents of Styela canopus Savigny.Method: The
antibacterial activities of the ethanolic extract and organic fractions of S.canopus from the South China Sea was
evaluated by diameter of antibacterial circle and the minimum bactericidal concentration( MBC) ,and the low-polar
compounds in the petroleum ether fraction were also analyzed by gas chromatography - mass spectrometry
(GC-MS). Results: The results showed that the antibacterial substances were mainly in the n - butanol and
petroleum ether fraction, and 14 compounds were identified by GC-MS from petroleum ether fraction, most of
which were lipids and sterols. Seven compounds were identified by GC - MS from the sterol component, and
cholesterol was the dominant sterol. Four compounds were identified for the first time from S. subcrenata.
Conclusion; The antibacterial activities of n-butanol and petroleum ether fraction from S.canopus were obvious,
and cholesterol was the dominant sterol of petroleum ether fraction.
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{8, H T & A 3R IKAE b 22 a4y, B B3
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[ X TR A A 22 AR BT ST R AR IS , Z8OR
Ko B A BEE P ] AR SO P b v ek R Y Y
(Styela canopus Savigny ) B EEHE) VL AN [R A PSR A
AT T PURTE AT, B ST T X 9 AR ECRe B a4
s, IR BT IR T AT 3 P B A AT T AR
JGT53 BT, Ry — B IE A W P Y o B AL o

1 #MRl5xHE

11 BRI

1.1.1  #E&h SIS (S.canopus) - 2010 4E 04
Ak @ vadeig, B E SRV R B 1T 88 =i v oR
JITFB 4B 5T 5 M 2, AT P Vg R BT 5 T TG R
HEIARAAT AL GRS 20100420,

112 R E R 7 AR AR EURE: Rip A E
( Escherichia coli) . Y1 14, %5 28 BR B ( Staphylococcus
albus) 485 10,5 25 BR B ( Staphylococcus aureus) il B
ZEMIAF 1 ( Bacillus subtilis ) WK 25 18 FF 5 ( Bacillus
cereus) VUBEEREE ( Micrococcus tetragenus ) FlE B )\ S
BRI ( Micrococcus luteus) 32 RR¥HFEFEE0R 7 < @)% i 9K
B ( Vibrio parahaemolyticus ) F 8 3K B ( Vibrio
anguillarum) AR 35 4 g B Y8 R 2 Ak 22 Ak T2
B KR A = T 2%

113 53Rt MR SCmk'™ UEAT RS IR 3L A £, 4
B BBl ( DIZ ; Diameter of inhitition zone, mm) [ ll] 52 1%
JH LB ( Luria— Bertani ) - #iz, & /> 5% B W B ( MBC .
minimum bactericidal concentration, mg/mlL.) [l %€ 1%
JH LB ARRE IR 5

114 BRI 5Es B OE TEE Ak, oo
fe oy arprad, i 3 E TR R AL TR ) s
FRAL H AR gt AL 2 bk 2024t 28 Rk TAE

Ui TE[E GeneVac N H]; = Z UIRE M AL KR
TR TR AR A IR 5 Sl

TAHRAF .

1.2 SBWHE

12,1 fURe S ao il & SRR Pk Lo (RBUS
THE 2715 o) , THLUBFENLD 23K, 28 95% 1) L 1%
MR FEIL 6 K, B 30min, b 3%, & I 52 BGH,
IR HRAR G AR (73.5 g) o R HI/K U MK
JHATIME | LR C R FIIE T B AL I, 9ol e 4 s A5 )
AR AH (9.8 g) \ LR L BRAH (6.5 g) (IE T B AH
(2.7 g) MIKAH(43.5 g) o A il BEAH 2 IEAR IS JZ AT,
A1 LR Z15R (100:1~1:1) P, 45 41 il kAR o

A EH 43 3.7 go

1.2.2  WifJrek W10 R A48 A ¥ 8k (disk -
diffusion method) "', 4= FRIEAEL g JC B HRAE , LI K
P e =R E A

1.23  H/DNARWWBE W e R H S W B
(Tube dilution method ) "' & T %] 575 4 175 Vb AL & 19
/N .

1.2.4 GC-MS 4387551 ThermoTrace GC ultra DSQ
I £ BB AN, 535 4Y . VE=5MS (30 mm x0.25 mm x
0.25 pm) ; L E .70 eV #:4E & 4t : Xcalibur; % 2
NISTO2 ; A yili ik AH 1% A IR AR )P : 50 °C LR +F 2 min, L),
5 °C/minJ} & 130 °C , FH-LL 25 °C/min J}+ 2 300 C ; §§§
R S 0 THB AR T - 160 °C TR, A 10 °C/min T+ &
260 °C ,4KkJ5 5 °C/min F}+ & 300 °C , {543 10 min,

2 HERE5HW

21 EEGHRERIRYHIEESE

3% 1 TLUAE Y, Seb 98 1 P AR AR ZH 2110 5 Fh 2 Bl
Py A4 T Y 0 AR FH SR BAAS (W], e 98 Vg Y OE T
TS A P 0 RTS8 S e 7, HE RO A T Tk AE , 2 B R R
Wy . 218 Z WA FNZKAE 40 BRSO RS o

e 9 VA T P AR O T A 3 B Ak IS 2R 0 o )
PRI P, JHG H X < B €8 ] 4 R PR R R AT TR I 0 PR
R B U, A B R AR IR F 8 mm, X e EE /B BR B A
£ A R IR 1Y) B /N A B 9 P 4 0 o 25 mg/mL Fil
50 mg/mL, XFEEAR ZE AT B L RIE 1K PR A0 68 5K B 1Y
/N R BTGP R 100 mg/mL, XT 4 25 6 8 A5 BRI .
PUIBREBR PR AT TR L B8 R 20 TR TR RIA B 2 F T o
B /N AR B TR I RF 100 mg/mlL,

SEEIRE T P A TR AE X 5 AR PR (4 BT O R AT BR AT
PUBBRER TR« O iz F1 TR I IR 28 HO AT B FIAL 52 28 76 4T
) RICH T BRTE PR (B XTI 5 R R S /N R R BE
K F 100 mg/ml.,

TEEIRE TR /AR X 4 AR A PR ( A B (o AT 45 BR 1A LR
FAT B MR ZFE AT B TR S ER ) 280 HB P psi s 4,
LA B U B A e/ N PR B2 D)y 100 mg/mL, X 4
WA A ER B R AT B IR ZE AT T A B /DN S T
WRPEIIIT 100 mg/ mL; el Jgd M £ TR LR AR YT 3 Ak
BE PR (4o (i A BRI A B 2E AR B AT v\
BRUA ) Fe I F B TS TR, %o i 2\ S BR A 1 e/ D AR
WREE SR 25 mg/ml, X 4 806438 A BR B A B 2F AT B
AR /N A B TR B O 100 me/ mL s SEbded 154 L B3R B

K1 R ORI LA A DU BB T 1

Table 1

The antimicrobial activity of the ethanolic exiract and organic fractions from S.canopus

P07 Bl 4% ( DIZ :mm)

BE ame UM Aemd mE . MR AR
wdgek DR R TeaT mm mmw O T gm
LEEY - - - - 65 _ . . :
I EEAE 7 6.5 6.5 6.5 - — - 6.5 -
LR ZTigHH 6.5 - - - - - - 6.5 6.5
IETEEAE 8 7.5 8 7.0 7.0 7.5 6.5 6.5 7
K HH 6.5 — 6.5 6.5 - 6.5 - — -

E AR AR DI EER R - SRR TaE
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K2 TR R U B A A fre/ R R E

Table 2 Minimum bactericidal concentration of the ethanolic extract and organic fractions from S.canopus
B/ WAL (MBC: mg/mL)
AT :i\%;ﬁ@% WS B %ﬁ%?@ ﬁ%%?@ %ﬁﬁ% W E@iﬁi% E'J??i
I E KR FF i Fr BRE BRE I
LRI / / / / / / / > 100 /
A1 T AR > 100 > 100 > 100 > 100 > 100 / / /
LR R 100 / / / 100 25 / / /
E T AR > 100 > 100 > 100 100 > 100 25 100 50 100
JKAH >100 / >100 >100 / / / / 100
T > 1007 FoR /AR EZ KT 100mg/mL; /7 Fom A
®3 ERIEEATMEEAR GC-MS 2 Hr
Table 3 GC-MS analysis of the petroleum ether fraction from S.canopu
P Py
g I ety prk TIEE g
1 25.45 2— F B+ —fiR R ,2— Methyl—dodecanoic acid C;H,0, 0.23 214
2 25.81 PR & 7% iR F g , Methyl tetradecanoate C;sH;, 0, 7.2 242
3 26.73 2— H B+ —8E MR ,2— Methyl—undecanoic acid C,,H,,0, 1.69 200
4 27.55 10,13- — B 3L S 58 2 FF lE , Methyl 10,13 —dimethyl tetradecanoate C,H;,0, 5.18 270
5 27.86 1,2-4% +75%¢,1,2-Epoxyhexadecane C,sH;,0 2.67 240
6 28.24 + =R Hfi§ , Methyltridecanoate C,H,;O0, 8.94 228
7 28.69 A JH[EEE , Dihydrocholesterol C,H,0 22.21 388
8 28.76 (E)-9-+ &2 g, (E) -9-Dodecenoic acid methyl ester C;H,,0, 19.86 212
9 28.91 TR H g , Nonanoic acid, methyl ester C,oH, 0, 13.50 172
7,7)-9 15—+ )\ Jot R FH g,
10 29.32 (97, lSZ() -9 ?lS—Octa(;I;c/aditnof%ffi(T iaethyl ester € Hs,0, 110 294
2-HR-6-] -1,7 -3 B,
1 29:55 2—MetTylji6—m]e%hTIe%ne— octjl ,7kirdien@—;3—ol CuoHis0 457 152
12 29.99 Jii—15— PUfig B fig , Methyl cis—15—tetracosenoate CysH, 0, 1.84 380
13 30.99 1,14 Pk —E, 1, 14— Tetradecanediol C,,H;0, 0.85 230
14 31.24 (S)—12- H I+ Pufg g , Methyl 12—methyl tetradecanoate CH;, 0, 0.54 256
WA 4 2 BRI AR, ot /N AR B R R R 1001 e
F 100 mg/mL, Zg
22 FMBHBALZRA ST s 70
SRR SRR Y A0 B TR A v P R 1 PR B A 2H ig 28 A
B AR SO HEAIEAT T GO~ MS 97, SeIia s i i 20
1 iR H 28 FH S AL AR B JH GC—MS B AL ST, 15 = 304
SR VAT A 47 S PR S TS (LR 1), G 3 2
30 AW BTV 20 06 T v 1 5 W 228 5 4% 41 s

FIFH N B RS R, il i Xealibur T AE S, NIST A5 v 5t
TSR AT R AR, ek B 14 NS, 3
HE ISR RS o0 AS S5 R LR 3,

GC-MS Jrpra i, %52 A& o e 8 1 4
o m BEAH BT B Y 90.38% , LA T A H [P
( Dihydrocholesterol ) & 3=, (5§ 22.21% ; FHLik & (E) -9
-+ R B R ((E) —9 — Dodecenoic acid methyl
ester) F1=F-1i£ B g ( Nonanoic acid, methyl ester) , £ 5
19.86% Fi1 13.50% ., JeL 984 it ¥ 1 3ih g AH LA IR 17 26 1k
Gk 3 HA 10 A4 R Rs iR 25 A5 9 4>
(WLER3) , AN FIBRRAEIEM RA 1 1 (Z2,2) -
9,15 — /N e — 4 MR Wl (92, 15Z2) -9, 15 -
Octadecadienoic acid, methyl ester) ; 75 #phif F lE 25 fk,

2.0 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
) 18] (min)
(I ETER ko2 R ER(iilE Y E WG g N i}
Fig.1 Total ion current( TIC) chromatogram
of petroleum ether fraction from S.canopus

G2 A 2-P -6 W F-1,7-¢F " JF-3 BE,
(2—Methyl-6—methylene—octa—1,7—-dien—3—ol) 1 1,
14—-+pyUke —pE (1,14 —Tetradecanediol ) , AH §$§ i ib &
¥y 1 4~ A AH[EEE ( Dihydrocholesterol ) , LA Kz 1 ~FR4E
It 580 1 ,2-4E 7582 (1 ,2— Epoxyhexadecane )

25 GC—MS S34fr , PAIebJeg 15 i 155 (AR i v 28 5 H
T ARG, G 1.3.5.7 i T E IR
TrES M GE . PTMEEAL S YN B O & R BT E R
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F 4 RS S AR 53 GC-MS 43 HT
Table 4 The GC—MS analysis of the sterol component from S.canopus
22N . bo A B
R ﬁ’:m.ﬂ? oy St AHXS
(min) (%)
- — —[&— S _ R _ e
! 20.25 (227)-26,27 QF% FM-5,22 gﬁﬂj 3B, CoHy 0 3,53
(227)-26,27-Dinorergosta—5 ,22-dien-3-ol
21.97 A -5 ,22—- —J&-3B—, Cholesta—5 ,22—dien-3B—-ol C,H,0 8.56
3 2243 JIH {55 5 , Cholesterol Cy,HyO 33.33
23.03 Z8-5,22- —Hi-3B-%, Ergosta—5,22-dien-3B—ol CyH, O 14.89
26,26—- —HI - $1-5,24(28) - —J-3p- I
5 24.02 6’ 6 Eﬁj: %ﬁ&l 55 ( 8) }?ﬁ 3B @?7 C30H500 20.95
26,26—Dimethyl-5,24 (28 ) —ergostadien—-33-ol
24.41 FH-7,22- ZIf-3B-, (24S) —5a-Stigmasta—7 ,22-dien-3B—ol CuyH, 0 2.77
25.37 B §-5-#-3B- %, Stigmast-5-en—3B-ol CyH5, O 6.39

90.42% , Horr, 2 AR BEAT AR JH S 5,22 - —
=3 B— B A B I, o S5 AR A B BT 1R 19 41.89% ;53
NEME:22(2)-26,27- _F-FMAK-5,22-
JE—3p-IE FE A -5,22- —F-3B— ML 26,26— —
- M -5,24(28) - M —38— B & 85 4 HH &
MY 39.37% ;A2 AT S T8 -7,22-
JE—-3B - BEM L -5 - 5 - 3B - BE T 7 LU H ),
49.16% .
3 it

ABH SRS SR SR B, 7 VY v I SR R VI Y Y O T B
RN I A LA B S ) P B TS M e IR Ve T
Pk AH AR £ 20540 -5 9 Sl 32 5 DA S 968 10 i 555 1A A &y
R T A A O AR 1 3.5 .7 IR B
RE o IR L5 AT ek 68 T 4 e B Vi P 9 ot 9 3 — 25 45
Balifb B — e = Lo

S 30k
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