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KA GC-MS H ARt B Bt fe GIRA BT TIRF RS DH . SR LB MEEA I AR TAF; AL B B
MPEZET 30 Mebd, ERARHG E A G B EAESD N ERE) FEZ R EAMEH, LT T ASH AL
PoBEE, L. AN e RRMLAARGREEE, GRS RS E,

LRI AN, REEN, A e - ik, ¥ 5

Antibacterial activities and GC-MS analysis of
low polar components from Scapharca subcrenata Lischke
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 Scapharca subcrenata Lischke.
Methods; The soft tissues of S.subcrenata was extracted by ethanol.Liquid-liquid extraction with petroleum ether,
ethyl acetate,n-butanol and water was used for the separation of ethanolic extract and 4 organic fractions were
obtained.The antibacterial activities of the ethanolic extract and organic fractions was evaluated by diameter of
inhibition zone (DIZ) and the minimum bactericidal concentration( MBC).The active petroleum ether fraction was
separated and purified with silica gel column chromatography,and a sterol mixture was obtained.The compounds
in the petroleum ether fraction and the sterols were analyzed by gas chromatography-mass spectrometry (GC-
MS).Results: The antibacterial substances were mainly in the petroleum ether fraction, and 30 compounds were
identified by GC-MS,most of which were lipids and sterols.Eight compounds were identified by GC-MS from the
sterol component, and seven compounds were identified for the first time from S. subcrenata. Conclusion: The
antibacterial activities of petroleum ether fraction from S. subcrenata were obvious, and sterol was the major
compound of petroleum ether fraction.
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LMl ( Scapharca subcrenata Lischke ) J2F [ 5 2 E (8] FH FPoidsg (BT a3 i At R 25, A AR 418 25 FH A

PR T 7 2GR EARG  DL2KE S il R s, = T 3R E e b
WP, 25 T AR KRR A B 22 ) K AR FE 2 AR
rhIgAT Il ER, AT A2, 44 FUs 1, HAT T R AR |
B OAS | R kR Ak P S v L
CBERJEARE S ) 10 2k, e Fh i B AR AdE 7,

5 B #A:2014-08-06

EEE N A3 (1981-) 4, 8l , B AT, B w1 R e

PRAEEL

H AT E N X B il ag 9T 2 S T AR AR R
FRANFRB T 1T, LKL B R I 5 o i o 27,
X H /NG 30 ) SB35 el AR A S e o X
SELU i RER i R SRR T RS E LI E 2N 1 SN ESPN

« BHANER 70T H(1982-) , %, 1 4, BB R, A7 1 KRR Z AL
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S IBT, W R TR TR UMYE P A AR T
PERBCRA TG PE Sy S AR X T i i 2
YU S HIEAT T alifl, Seie a5 2R L0, priS P 85 1
B 0k 45 e 0 T s T B L TR SR SRR R T HE
SE S TR S P 22 K A B R VR FE AL UEAT T BF
FE AT AR A N B it 43 g ik T — A AR IR
e G, BA G is vk, HIE M S a4 2 D) AR
S INE TR N B R Ay B M E T 4 AR
Wy, 530 5 — 40— HE S s A S B3 - B - 20— 4 22 1
e R 3 — 352 e — | I 5 AR #0451 6k T I R AT T 0 e R
W PEREIN , £5 2R WS, B 1Y £ R 2T A R kAR
FOPT R s PR R, Horp S B b S B A it
BT 3 P 3 o

AR AR B i ) st i 0 LA S AN [ AR P R A6 2
ATPUBETE PRSI, BT 75 B Ui X 9 Tl BOw B 04 310 1 vE
P, IR AT 356 SO L 3% MR AL 2 A7 Ak 2 1 o3
S3 M, SRtk — A RS H AR TS P 5T BE A i
1 #MRl57FE
1.1 HRENER

FEil ( S.subcrenata)  F H )T PEALEE ;T B AR
R B . K AT B8 ( Escherichia coli) . FH {0, 75 75 BR B
albus ) . 4 B 4 M 4 R M
( Staphylococcus aureus ) . A% B ZF 41 T B ( Bacillus
subtilis) WK ZF H AT B ( Bacillus cereus) . VU BEFBR 7
( Micrococcus tetragenus ) F1JEE 85 /\ Z 2R B ( Micrococcus
lutews ) , 2 AR ¥ 7 2005 B B % M 9K & ( Vibrio
parahaemolyticus ) F1#& YN 5 ( Vibrio anguillarum) ¥4
Shr g A U T R 2 A 2 A0 T 25 e 48 2 B = Ui g 3% 5 G
AR BT Al

NE-1101v 4% 28 2L H AR5 Bk 4 pi ik
et s SHB- MG KN EZS T R IH A IR T8
ARAFEZ 2.3 28k TAE  H[H GeneVac A F];
ML 204/02 W, T3 R MR — F6 R 240 (1
) A PR 7] s HC-300T2 w5 il Z DI ERI ARl 7K
T IRAH B T 8 A PR 4> 7] ; Thermo Trace GC Ultra—
DSQII SAH (435 - BB B AL 36 [ 2280 R B
Y] 5200 ~300 HIEARREEE (GF254 WR)JZMTi
S P T AT BR2Y ] 5 Hirayama HVE-50 755 R A8 1K
Wi WA NI SERARLE AR IR A ] SW-CJ -
IFD #@ TAES 1A SRR N L R
AHBRATH]
1.2 WHIE
12,1 HEAFE S A BRI (1Ske) Vi K58
B, TERSER AL 513K, 28 95% L BRI MR HL 4
W, B Th, PR e i PR BURAS 28 71.2¢, 1278 HK
BB, or A A EE . 1R £ T8 FTE T BEZEEL, 98
FEWR 46 J5 49 3 4 ol BEAH (38.5g), £ M &L TR AH
(13.5¢) ,1E T REAH(17.3g) FIZKAH (414.0g) o L BEf
U A 4 A A E A B IR A T

LT EEAR R B 22 B ARG A 2 BT, A vl Bk - £ AR
21 (A ik 218 2,18 =20:1) BB R BEG , e 4 2H 45,
wedi It 45 SR A3 B 1 A B (3.7g) , WEE BT
F1'H-NMR 33 57, b 62 [ Ay £ B2 4y, ik — 25

128 i)

( Staphylococcus

HIAEJZ AT /3 B R BB IRAT AL & 9, #iz ] GC—-MS
X 53 AT 53T o

122 PWEISVERI M3 SRk R 35 2 A 1
LB R E SR AR LB B 3% 55 M & B ( DIZ:
Diameter of inhitition zone, mm ) Fll fx /)N 3 B e B
(MBC : minimum bactericidal concentration, mg/mL) []
e e A LB P-4

w0 SR 0 48 v BT ik 3% ((disk -~ diffusion
method ) ", A0 B il 2, WEHR B R 4 A A A %
FIT A A B AR 4 B0 B O P, AR AR YA R TR 1A,
SCU Rk BT E = E I, R A8 B BE 5 (Tube
dilution method ) "> W< 1 400 i A5 T35 1k (49 B it 1) e /I
AL
1.2.3  AryfikAH g s ik &0 AL B - PP s FP R
A3 X TR A Tl A E AT D PR R IR Ak, ACGE
CEEHATIRIT IR PR 25 HL. #rE )2 )E, ) L2
AAAHCIEC %8) 38 25 86 R, AT 3 AL a8 i ot i
i R S BT S A - R SGHAE ST
1.2.4  GC-MS 4pHr 4t AAHEIE &M Aigi R
VF-5MS A JE B0 4E (30mm x 0.25mm x 0.25um) ;
MS Zf: iy 3k (ED 87U, i T RE & 70eV, #3
YEF& St Xcalibur, 3% %2 NISTO2 ; £7 i fik A GC—MS 43
BT ZSH0N - WG IR BE 50°C , R 45F 2min, T2 )7 THE =
130°C , 3 ¥ 5°C /min, P, 25°C /min FF %5 300°C ; 75
VAR £ A 20 43 THR AR Y - 00 IR IRE . 160°C , 727 It
& 260°C, # & . 10°C/min, H- L 5C/min F} &
300°C , {4+ 10min,

2 FER545Hh
21 MEEMSE

FEMHERARLH N S BE SR B A 4 A B R A X
AL AR AE A AS R, 26 i A v A X 6 AR R
BRI —E IS E A, Horh A 4 BREURTE (K
7k SN IS RERGTE = I L R VN2 SRR SRS A= 8
TR ) 01 2 BRIV B0R (R I I G AN AE SIE ) |, 30
P HAR LN 6.5mm , TTXF HAy 3 BREOH B (4 2% 5
ZRIERTA kB 2RO TA RN DU R BR A ) 1A B 9 A
JH; B 1R ZBRAH 2 KA A — <& 19 30 HiIAE
JH; B B S 3E Y E T EEAE K AR X T A A
BTEMHIE . LR 1,

4 75 o Yl T A R 2 R £ TR AH AT e /)N % B MR
JERGIN , 25 5 o, T it I ek AE X R 2 BRI (S
albus) [ /N BT S SOme/mL, X ¥ /\ 3 BRI
(M.luteus) W B /N 2% B e JBE A 100mg/mlL., 1] % K iz
FFH (E.coli) IR ZF FFT BT ( B.cereus ) | Bl 7 1L 9K A
( V.prarhaemolyticus ) F1#Z 5K Bl ( V.anguillarum ) ) 5 /)
FBEWRSE I IT 100mg/mL; Bl PR L BE AR K
T (E.coli) I Fe/INAS TR BE T 100mg/mL, 3 UL
x2,

22 WEHITH

22,1 ABEAHI AR LS AT R T BT B A
YRR AH 09 fh 25 2H %, AR SCXF =347 T GC—-MS 4347,
B v A 2 H R AL PR JS FH GC— MS Bt AL Sy
BT, A5 3] 6 mE A vl kA R 2 s (LT 1), X 4%
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Table 1  The antimicrobial activity of the ethanolic extract and fractions from S.subcrenata
T EAE (mm)
EAT B & Rk ko] LYN il L HBEEAR MEZFE eEe i
G SISO e i - - St 2
R s om0 Taw om0
CEARY - - - - - - - - -
A1 AR 6.5 6.8 6.5 6.5 6.5 6.5 - - -
LR L TEM 6.5 - - - - - - - -
I TR - - - - - - - - -
A - - - - - - - - -
TE AR B O AR - 7 SRR e
F2 BUAMEEAR RN R CBEAR Y de /N T R B
Table 2 Minimum bactericidal concentration of petroleum ether and ethyl acetate fraction from S.subcrenata
oy /AR (mg/mL)
" KRIGFTE GRS MR RIS B9 B\ B IR
A1 AR > 100 50 >100 > 100 > 100 100
2 2. HEHE > 100 / / / / /
TE:* > 1007 FRon i/ NR B R T 100mg/mlL; “ /7 Frm A
it Xealibur T35 NIST BRAEFMEDRSATIO%, 3 £

e 30 MEAEW (L3R 3) o A hmEAE EZE AR
KHALE Y, IR R AR AL G £ (14 1), IR
YRR iR S 32 (10 4Y) , i G W2 W Itk &9
(10 ), LIAB S ey =32, DL R/ g K s B ke (6 4>)
L3,

100_ 26.45
90 1
80 1
704
60 1
501
401
301
20 1
101

Relative Abundance(%)

20.68 21 6422.2622.9123.7

02-0 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Time(min)
E 10 I SV 117 W O S S R
Fig.1 Total ion current( TIC) chromatogram of
petroleum ether fraction from S.subcrenata

222 SERHS LA AT S T R 2B S T
A7 TH PR A S EELH S i Ak 4, A5 SCE H GC-MS &
XAZLA S IEAT T 04T, SR B e Y 8 M IR E W
(L3R 4), i B PAORL i BB EE Y 93.889% , 445 IH
(74.33% ) S0 (15.12% ) (55 (4.17% ) FE S
(0.26% )4 Fp2eAl, U ZILG WA 3 A4, LUIH S B
SR, b B S SR Y 53.06% , HIOEE S -5,
22— "33 - BB AU £ B, 25 o S B A O S B
TR 20.47% F1 0.8% ; 2 M i KL S WA 3 4,47
WM -5,22- IR -3p-BE E M -T,22-
M—-3p—WEAN (227) 26,27 _fF-F M -5,22-
i — 3B — B, o A 2H 43 8 BT A Y Ee ) 43 0 R
11.59% \2.44% 1 1.09% ;5 53 5b , i A7 G55 FIHE 210
B LA, 535 0 S -5 - M- 3 B - B AT 5 -5 - 4
=3B, ol i AR Sy A s Y 4.17 % F10.26%

B A 0 B 9 P A T A IR S R, A T kR 04 10
TR SR A 55 , (B X A 62 75 2] R TR A% 300 4 4 FH s W
F/ NN 50mg/ mL; £ R £ TR AH A X — kR T8
6 AES IR E P s L EEIRE L IE T B AR A K AH R B
6PN TE A, A0 B PRI /)N SR TRV A T 2 SR L
— 30k, B N A 4 BT 32 B A T A P
AT TR A, AR AR AL 2 8 43 43 B 4 S vl g, B it A i
Pk AH 3= 22 5 (5 AR R0 W7 R 45 Al oy, DAIE S sy 3=,
KR SCHR T HEI T e BT S B B Ak 2 4 T R
eI S IR S

ASHIFSE B U T i 2 2H 4 AR 7 1R Ak 2 ) AT
T AT, e E 30 MRS, AL S AR 2]
Syrp s 8 A A, AR ES ik 32, Horp 7 SR
WA BG4 5E , X S fb A 1) P B 1 IR A fE Tk —
R o T W A v A AR TR R (HR 2
PO AN AT 0 BE T M, T B8 2 R o B i S B b
P4 5 L B AT R8O 53 22 TR A AE 26 T P AH B ] 2 s34
A AE R, B A 2 B 2 sl B AR X 0 oA R Ay &
AEVER B WA TR R, S B R B H B Y
TR, T R AR 100 05 SR HEIK L BR R
SN URE ZR G A R UEVE T DR AR K b B i T L
Y PP A BUS ST E ) R, R, B T 2 R
I EAA, A 1) E R AL, 5900 200 e v 225 B8 AT R e
AT B RO S B

S 23k
[1]ERE,REFR . FEEFHYHFR[M] T EFRR
#+,1994 :50-53.
(2] BFEHFT AN, LAEES T LHMAK . FES R LT
¥ [ M]. L. EHEAR SR 1977 :67-69.
(314,540, 245, 5 L0RRG AR R T M
[J].2540 A 4 H K ,1999,5(4) ;245-246.
(41T, T 2, 2B, F L0 505 B A Lk
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3 BMAIEERH GC-MS 734y

Table 3 GC—MS analysis of the petroleum ether fraction from S.subcrenata

75 AREEN &Y 53K oy ik
1 24.32 1-+7SHk¥ , 1 - Hexadecane CieHy 224
2 24.42 +75%¢ , Hexadecane CisHyy 226
3 25.59 —+%¢,Eicosane CyHy, 282
4 25.83 - DU iR , Tetradecanoic acid , methyl ester C;sH;0, 242
5 26.25 4,8, 12- =H H+ =m R H g 4,8 ,12- Trimethyltridecanoic acid , methyl ester C,H,,0, 270
6 26.45 1-+ JUBR¥ , 1 -nonadecene CoHyg 266
7 27.39 (Z)-9-T+7NKEERH WS, (Z) -9-hexadecenoic acid methylester C,H;,0, 268
8 27.55 +/SERH R , Methyl hexadecanoate C;H;, 0, 270
9 28.2 fIH 5§ % , Cholesterol C,,H, 0 386
10 28.8 (2)-9-+ /\BRIEERH 1 , (Z) —=9-octadecenoic acid , methyl ester CoH3 0, 296
11 28.82 fIH 5 4525 , Cholestanol C,,H, O 388
12 28.93 f# 8 2 FH ig , Stearicacid , methyl ester CyHy0, 298
13 2071 EfAi5-5,22- “H-3B—FZ, Ergosta5 22— dien-3B—ol, (22E,24S) C, H,, 0 398
" 2078 M5i-5,8,11, 14— — - DU 2 H g, 5,8, 11, 14— eicosatetraenoic acid methylester €,y HL, O, 118
(all Z)
15 29.80 M5i-5,8,11,14- — R USR5 5,8 ,11, 14—eicosatetraenoic ethylester(all Z) C,H;0, 332
16 29.82 11— /\ B 152 F g , Methyl 11-octadecenoate C,,H;0, 296
17 20,87 J5i-5,8,11,14 ,17- B 74 12 g, Cis—5,8,11,14,17 - eicosapentaenoic acid G, Hyy 0, 116
methyl ester
18 29.96 11-—bk—¥ B2 H g, 11-Eicosenoic acid methyl ester C, H, 0, 324
19 30.02 S OEER 2.1 , Ethyl iso—allocholate C,sHyy O 436
20 30.52 17— =+ Tk , 17— Pentatriacontene CysHo 490
21 30.85 fH{&$-3,5- —45—7 B, Cholesta—3 ,5—dien—7-one C,,H,,0 382
li-4,7,10, 13,16, 19 - — | — B M & B iE , 4,7, 10, 13, 16, 19 -
22 3088 ]J)Jocosahexaenoic acid methyl estej:( all—ﬁ?)/\ i € 10, 342
23 31.03 11,14- — MR H G, 11,14~ Eicosadienoicacid , methylester C, Hy O, 322
24 31.04 12,15-F+ N\ M5 H R, 12,15- Octadecadienoic acid , methylester C,H,,0, 294
25 31.05 AH B —5—J&-3 B-24-J%— . N 3, Cholest—5—en—3B—-ol ,24—propylidene— CyH5, O 426
26 31.16 T B, Campesterol CysHy O 400
27 31.57 {2, Stigmasterol CyH, O 412
28 324 B—4+ i 5, B—Sitosterol C,Hg, O 414
29 32.65 + A\ bt-3- 2 FH-5-(2- 2 FT %) , Octadecane ,3—ethyl—5- ( 2—ethylbutyl ) CyeHsy 366
30 34.29 7 - HLH [E 5 , 7— Ketocholesterol C,,H,0, 400
F4 MBS GC-MS 3T
Table 4 The GC—MS analysis of the sterol component from S.subcrenata
PS5 AR EY 5K AHXT &1 (% )
1 12.69 e -5- 1% -3B— %, Androst—5-ene-3B-ol C,yH;,0 0.26
2 18.49 i U HE {5 5, Cholesta—4 ,6—dien-3B-ol C,H,0 0.80
\ s026  (24)-26.2T- “e- A -5,22- THE-3p- B (22)-26,27- (. y L0
Dinorergosta—5,22—dien-33-ol

4 2248 JHEEE, Cholesterol €, H, 0 53.06
5 23.06 FME-5,22- " M-3B- 1, Ergosta—5,22(E) —dien-3B-ol CyxH, O 11.59
6 2405 H§S-5,22- —4F5-3B—RE, Cholesta—5,22 (E) — dien-3p—ol C,H,,0 20.47
7 24.44 M -7,22- " m-3B-1F, Ergosta—7 ,22(E) —dien-3B-ol CyH, 0 2.44
8 25.39 B -5-M-3B-, Stigmast—5—-en-3B-ol CyHs, O 4.17

e 2 [J]. 0 B F %54 ,2007,26(2) :23-25. (6 J4ERESS , R4, = At 5 . Lnb b 3058 76 M Ak 3 2R AR

[S1Z 5, #3000, % LRRBM QR AMERIITT 5 HXEESARLLI]F 24,2008,31(8) - 1134-1138.

LI B % 254 ,2008,27(3) 1114 (T #5140 7)
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Fig.6 Fermentation diagram of original strain and
mutant strain ZD-25

B G, S5 R ok 5 AR AR TR i
I HA R ey, X rl aet th T G528 B
A IR, BEAR S B XS TR A TSR R . &2id 3%
AR WA 2 () 58 A8 BT bR ZD-25 By /= Bk F] 1.61g/L,
AEXS T It hfy BRRR 3R A R R T 120.5% o AR o3
FhEH 2.13 x 10°u, AAXS T JE IR TR bR 5 T 57.8% .
223 10 IR AL AR, U Be P R Bt AL Fa g . B H, 0,
FALI A 137 5 52 S AR A A4S A W T R BE TR R AL
JLARBEAR M AL 15 3 R AP A0 R ik . Jlad SL A%
K RERER] A KT, SR ABRR ZD =25 1 HA =i ik 5] 1
4.26g/L, X 53 FHGAE] T 2.90 x 10°u, 43 51| o 5 4
TR R R I RE K e T 166.3% ,93.3%
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