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Antibacterial Activities Evaluation and GC-MS Analy-
sis of the Low Polar Components from the Fruits of
Avicennia mavina (Forsk) Vierh
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SUN Xueping' , XU Yan®,LIU Buming'

(LR A X EZGF 5 e ) Pa b 2 BT B AR vERF Y R SR =, ) PU R T 5300225
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(1. Guangxi Key Laboratory of Tradtitonal Chinese Medicine Quality Standards,Guangxi In-
stitute of Traditional Medical and Pharmaceutical Sciences, Nanning, Guangxi, 530022, Chi-
na;2. Guangxi Key Laboratory of Marine Biotechnology, Guangxi Institute of Oceanology,
Beihai, Guangxi, 536000, China)

HE .[HEH IR A S Avicennia mavina (Forsk) Vierh. 552 1)1 & 36 M 507 X HA S8 5. [HEILL 6
R B B BL T8 T 980 A 0 2 A TR, SR R A ALV R0 25 IO 1 SR S 1 S AR I A S A A L TR 2
i A L 1E T A R0 AR S5 AN [ B 1 38 A7 3 o 000 A 410 7 Bl B 4% (Diameter of inhitition zone, DIZ) Fl# /N 7% B ¥
J# (Minimum bactericidal concentration, MBCO) #4753t 1 1 14 W 5% - 32kl GC-MS $ AR X% 2838 H R b )5 19 A
TR AR BEAT A6 2% LA A BT . s SR Y B 3 2R 550 2 Tt 4 5D 1 A e TR X 4 0 € 798 2 R T L PR 6L AT 1T P R
B\ S BRTA 3 BRTE /R TR MR R B — 0900 D P 5 DA i R S il R e 19 M A Y, RE N IR I
K. ERNAE RS EL , (SR YA & R S M BEA B A R r9 B0 s o, 5 my g 5 iR 25 2
FEBHE Y,
KW B SORT BUREME A GC-MS
hE RS QI49. 761. 7,R282. 77 SERARIRED . A XEHES:1002-7378(2016)04-0245-05
Abstract:[Objective] The antibacterial fractions and constituents of the fruits of Avicennia
mavina were screened. [Methods]The antibacterial activities of the ethanolic extract and or-
ganic fractions of the fruits of Avicennia mavina from the South China Sea were evaluated
by diameter of inhitition zone (DIZ) and the minimum bactericidal concentration (MBC).
And the low-polar compounds in the petroleum ether fraction were also analysed by GC-MS
after methyl esterification. [Results]The petroleum ether fraction showed antibacterial activi-
ty on Staphylococcus aureus,Bacillus cereus and Micrococcus luteus. And 19 compounds
were firstly identified from the fruits of

Avicennia mavina by GC-MS, most of which

U #m B #8:2016-04-18 were lipids. [ Conclusion] It was proposed that
fEE R A NG (1982 —) 2 F L B IOFSE B EEAH lipids should be the main antibacterial sub-
25 F A R IR AT stances in the petroleum ether fraction of the

* PGB AR DR AR A EMRRE (R fruits of Avicennia mavina.
Z 201509) AT P OB %K B 2 4 ¥ B wi B Key words: fruits of Avicennia mavina , antibac-
(2016GXNSFBA380011) ¥ 1, terial activity,petroleum ether fraction, GC-MS
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[(FFREXILWEY HH I Avicennia
mavina (Forsk) Vierh. , X 24 i Hg -, by ¥ %%
Bl Verbenaceae H BB Avicennia, ZJBHEY IR
A —Fh, F8 TRA R B4 A

B U L] b DU I A LR R A K B TR
F g R SRR B e T R e M
FLA T T DR Bt i I KR T 2, 2 o 3 1L A 1Y
RIE Y™ . AE PRI EAE ™/ 7E 30 1 t
DL 2 — it A AT 5 A1 0 B £ 1 P A 24 1]
HBUR T B R Y 2 AR W T A (E R T R R A
B, (AT A®RERYIA BRI EAH L& ME IR
S IR EA B AT R AR E AW, T
o TR ) R SR O SR Y T
BRAE S . BTN YA R A R SR T 2 A
HATT GC-MS 438, w75 Mg 55 098k B 1A 4
RS KA Y R SR R R . RRIRED R E
T S R S A — E P AR AR ROR L B
AAEHXR. (AHRVNLYE AT E AN
X £ AR A 0 B 8 A3 Ak A A BEAT RIS OL X
FIB SR S B = R 58 58 0 19 24 30 o Ak b E 5
L300 f68 R B 5% 8 1) & 10 1 3 R S 1Y S 4 ) LA e
AN TRVBR PR S, AT B O35 R A T AR 5 1 O AR S
X6 RO T B S L TR GC-MS H AR X
TG P BB AL A ity Pk A R T 2R AT F R AR S Y Ak 2 i3
B Jy it — 20 AIE Y B 4 R S 2 30 W) 5T B R

1 #MHE5RFIE

1.1 ##

FE R SR T 2014 4F 8 H R AT PEALIE,
H T T 2R U ) S T AR AR AR DR XA LR e o
A BB E

S N NE @ I RN SN 7 Sl

(Escherichia  coli) & WMot H A Bk W
(Staphylococcus aureus) \ fi ¥ 2F # ¥F B (Bacillus
subtilis) IR ZEHUAF B (Bacillus cereus) . FlEE ¥
INBIRE (Micrococcus luteus) ;1 BRI FSURE : &l
WM IKE (Vibrio parahaemolyticus), AR K
VT T 9 R A A 2% A T2 e 4 R U ) 24 G %

LB W A3 37 A LB A AR A SCHR (15 J k47
1l 4

2y GACE Wl CmEOE T B Al 2R
ST A (DMSO) & A L4 L T8 7K B 2 Bl

il

L5 R E FE 3 M 4li; Thermo Trace GC ultra DSQ
Il €6 5 B¢ A A ( Thermo 22 )

1.2 FHi%
1.2.1 BEFRGHE

i R R (1.5 kg) W 28 9500 L WECV/V)
PO HEE 5 W, B IR 30 min, WRAF IRV B R E
69.0 g, BEHKIELZG, 400 A ik £ /R B
FIE T 22 3, 0 s ik 46 ) 7 30 A i FiE A (28. 0 ) s
LR (13.0 @) IE T REAH (17,0 @), A KA
ETHEFEG.S 9.

1.2.2 #10%

Wt R H 48 R/ 97 #0ik (Disk - diffusion meth-
od) " 5 41 B 1B B 4£ (Diameter of inhitition
zone,DIZ, mm),

12,3 o a l AR B 8w

K AL 6 B 5 (Tube dilution method)™*
T 273 95 A 35 P B RE Y B/ R B R B (Minimum
bactericidal concentration, MBC,mg/mL).,

1.2.4 WEEX®E

WA mBEAHR T 1 g, & T 50 mL HZERIM P,
A i 20 mL il HEA#, 0 0. 4 mol/L KOH-
CH;OH % 10 mL #2), & T 40°CHEIE/KA 1 h,

T 20 mL Z& UK #8508 B 0 )= 06 W e B 2
B 22 T0 K B TR 40 W K, ok g D8RP D s il
B

1.2.5 GC-MS 441

Thermo Trace GC ultra DSQ I & J&i Bt FI Y,
@ RERE . VF-5MS(30 mm X 0. 25 mm X 0. 25 pm) ;
BEEER 1.0 pL FFIZEIR 2. 00 min; 20 b 4 50 ¢
L:# A H R4l He, W #CH 1.0 mL/min; A7 7 Bk AH
f)F+ i AR ¥ 50°C R FF 2 min, L 5°C/min F+ &
130°C , -+ 5 min, F-LL 5°C/min F+ 2 300°C , f££F
10 min, HEJE EL; i FREH 70 eV #1/E R 4.
Xcalibur; 3% NIST02,

2 ERE5SMH

2.1 5 MEE R EEE

FUR SRS 5 o 12 0 X 415 725 T A 1) 400 1 A
RIUARGE 1R 2, AEERL LR TR
6 BR A 718 T PR 2R B A A0 400 R T 5 A 3l T A X
<o R 00 R 6 R BT L IR 2 ST T R B\ R ER A 3
BRAE 78 TR AR R B — A B 5 1 T AR R OR
o R T 4 (50 2 BR TR P I L9 TA 3 Bk 46 S TR
BRAN BTG P05 5 S B AR B X 4 bR 45 75 bR R B
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Table 1 The antimicrobial activity of different extracts against various bacteria

16 7 B AR 30 7 Bl H 42 DIZ of indicator strain(mm)

B

T iR A e TN e e e e N
Sample ey OURE ey MeRFRIFE REFRAE BERARRE
: . parahae o : ) P '
S. aureus S E. coli B. cereus B. subtilis M. luteus
molyticus
L) _ _ =
Ethanolic extract 7 7 7 6.5
Fl . _ _ ) N .
Petroleum ether fraction
LR ZTRAHE
Ethyl acetate fraction 8 8 8 8 7 8
E T R . . . - - -
n-Butanol fraction
JK#H Aqueous phase — — — — — —
R R AR P (B R — 7 R R B
Note:DIZ expresses in average;“—”means no activity
*}2 BBERIZERIYRSHENRNRERE
Table 2 The MBC of different extracts against various bacteria
6 7R TR MR /s A% T R B (MBBC, mg/mL)
it U il 9 : AT R B IR
Sample SO AR v hae - K LERINE UV ae:] i B ZE TR T T T B\ B BR A
S. aureus - parahae E. coli B. cereus B. subtilis M. luteus
molyticus
LRI
Ethanolic extract ~100 / ~100 100 / 100
i AR - -
Petroleum ether fraction 20 / / 20 / 50
LR CTRAH 5
Ethyl acetate fraction 25 20 50 50 20 25
IE T Az AR >100 >100 100 / / /

n-Butanol fraction

> 100" R R /N R EWE KT 100 mg/mL;*/ 7R AR
Note:“>>100" means MBC>>100 mg/mL;“/”means not detect

P — 5 A0 T 3 e 5 KR X R 2 TR PR A B A 4

PR, BB AT L i R S R £ T A A

ROR b OO A e

2.2 RimBEHEPBELER GC-MS 2147
FEARSZH B GC-MS $ AR 35 A i ik A

FRPTRTE PEY BRI AL X 22 B A Ab BRS BY £ 0

RT:3.00-60.00
100
90
80
70
60
50
40
30
20

Relative Abundance

5 10 15 20 25 30
Time (min)

BT B R S AR B S T

Fig.1 GC-MS total ion current figure of petroleum ether extract from the fruits of Avicennia mavina

fit AHHEAT GC-MS 230 A1, 15 2] 1 1 38 5 52 A 7 ok A
SETE (E 1), X 4% 0l 2F Xcealibur T 4E o
NIST b 50 3% 1] 28 2 A7 46 2, e 1ol AU — fk ik
TR A 25 B AR A A e SR e 19 MME S
Y5 A A S T ALY 77, 2200 (R 3) . A ik
AR AR K

NL:
5.42E8
TIC MS
LQP2

41.71

4393 4g71 52985514 5363

35 40 45 50 55 60
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Table 3 GC-MS analysis of low-polar compounds in the petroleum ether fraction from the fruits of A. mavina

hazs 1 B8 s [ &Y AR 5 43 A
No. (RT min) Compound Relative content( %)
1 18. 44 St Sk 2.2,4,4,6,8,8 heptamethyl-nonane 0.18
2 20. 49 2-2% 3 N 45 R B R , methyl 2-phenylprop-2-enoate 0.13
3 22.67 1,1,1-=5-5-H 3£-2,4- " F¢fid 1.1, 1-trifluoro-5-methyl-2,4-henanedione 0.17
4 23.68 Z5 PR HBE Decanoic acid methyl ester 3.06
5 24,28 T R — B [i§ Nonanedioic acid dimethyl ester 0.13
6 28. 27 + — %2 B i Undecanoic acid methyl ester 3.75
7 29.56 1-Z Wt 3E-2, 7-2% — W) 1-acetyl-2, 7-naphthalenediol 0.24
8 31.69 14-H B+ FH Be B2 B 58 14-methyl-pentadecanoic acid methyl ester 0.13
9 32.01 (Z2)-F 75K 2 W i Methyl palmitoleate 1. 30
10 32.66 K E 2 B i Methyl hexadecanoate 23.00
11 33.93 11-FE M 45 B2 B 5§ 15-methyl-11-hexadecenoic acid methyl ester 1. 30
12 35.03 2-H Jk-4-= B L REJE-1- T 45-3-4 2-methyl-4-trimethylsilyl-1-buten-3-yne 0.32
13 35. 96 JZ IR B i Methyl trans-9-octadecenoate 30. 30
14 36. 35 T 15 B2 B liE Methyl stearate 9. 30
15 37.30 FEAE B2 T M5 Butyl hexadecanoate 1. 20
16 38.08 1R i Methyl n-caprate 1. 50
17 40. 67 TG B2 T Mg Butyl stearate 0.28
18 41.71 = W R H I EE Trimethyl(phenoxy)-silane 0.82
19 47, 34 10-H 3&- H B 82 B 58 10-methyl-dodecanoic acid methyl ester 0.11

kG, Kbl WimREAA Y B EM
74.06 %0, FE A4 R H G (30. 30 %0) RN K
AN I AR A R 7R Y T (3R 26 60 %0 | B il R Y G (9.
30%) . — R B g (3. 75%) A1 %% R R (3. 06 %)
8

3 i

PUTE 5250 25 5 7 o R A0 R S i Tk A X
o3 BRTE AR A — o A0S M BN R BRREE D 50
mg/mL. 4R TR U G WA A o —
A FLARCTE T 0 T S A AT 5T A B L T Tk A R R
fEAL S E 4T GC-MS 43 8. SE % 19 MME &
Vs SR e OO P AR S S L v R A A
Mg 5 50 %6 LA 1o Aoy ik A AP S Y S R T DA
A% L T bR L RS TN A e R R T LA AR
By MR im0 2 B R R A W [R) U S
RGN 1A rRNA B9 3R3E , 1 3 elost xR 5 19 i
BEPEAE R . BIFSE 1 B SR S 1 7 IR A (N 2 B
TGP S X6 2 AR G 7 it 1 s (LA R T S 32 T £ bR Y
LV ERA E RN XL,

SE k-
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