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Extraction, Separation and Composition Analysis of the Antibacterial
Components from Volva of Dictyophora echinovolvata
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Environmental Centre, Fujian Academy of Agricultural Sciences , Fuzhou 350013 ,China

Abstract : Components from volva of Dictyophora echinovolvata were extracted by different extraction solvent and their an-
timicrobial effects were determined using Staphylococcus aureus, Bacillus subilis , Escherichia coli, Bacillus cereus , Mor-
ganella fulton ,Salmonella enteritidis as indicator bacteria. In addition,the components with highest antibacterial activity
were separated by column chromatography and the purified fractions were determined by gas chromatography-mass spec-
trometry ( GC-MS). Results showed that the ethyl acetate extract from volva had highest antibacterial effect on the above
pathogenic bacteria and was more stable for temperature and ultraviolet radiation. The ethyl acetate extract was then fur-
ther purified to afford 2 antibacterial components,namely DEV 1 and DEV II. Through GC-MS analysis, twenty-six com-
ponents with the relative content of more than 1% were identified in DEV I and DEV 11, respectively. The major antibac-
terial components of DEV II were 2-furoic acid with relative contents of 25.6% and cinnamic acid with relative contents
of 54.2% . These two components were possibly the major antibacterial components from volva of D. echinovolvata.

Key words : Dictyophora echinovolvata ; volva ; antibacterial components; GC-MS

7 35 [ Dictyophora indusiata ( Vent. ex Pers)
Fisch | BB 2R} ( Phallaceae) 7135 ( Dictyophora) K
R TR, 2 — ™ T 32 90 40 b X B2 4 25
(R

P BAT I B M A o R & AT 2

L5 PYILA, AT P 3 DR A R R i T AN BT s

s H 4 :2015-06-25 7% H 11.2015-09-09
HETH AR A FHET E ST H (2013Y1003 ) 5 /7 #4235 556
BB A3 H (2014R1022-1)
# WIVEH Tel:86-10-059187862406 ; E-mail ; Irh16888 @ sina. com

JBt. PRI, AT e 0 o 3 A 4 R LA T R R AR
B IR BV FE M L BRI E RS 3
FLMFAARY S A HLAER (2B 2R
ZEEP Y E g IR ) 48
WU A R . S S R TE R B, A 2R SR
XS B R B A B B T A B R AT
PR P AT 22 0 ST 7E RLAR W b, oH 8 43 1
LSRR 0

Pr R TSR T 4 M 36 A T =K
S ST RIT ST B e HL AT A T R RS, T



Vol. 27

ARG A AT TR FCIN B P BRI L 20 B S P2 oy 1911

b AR B R — 2 UL E IO R D, B 24y
Fr e s e " AR TS o & Bk
FEAT IR B FCHE & A0 A o Bk 2 O Y A I VE
JERH GC-MS #4743, (F A BB B 4 o i) ELAA
BT e PRI, AR SCLUBFE T IR R FE A RN 4, LU 4
A ER T e R T, SR IR FE T A B TE A I
R E R T 2 B alifk (GC-MS 43 M1 3 B 45 51 1
TEPELH 3, DIRG9 52 09 £ 22 153, Al
AT IR FCHEUR , TF AT IR IR B I A P2 LA

T

1.1 SEIedH#y

BRIEATER ( Dictyophora. echinovolvata) , K [ 1%
&

FENTE & O ERE Staphylococcus aureus ,
R A Bacillus subilis, K7 ¥ 7 Escherichia
coli WEAR ZE F8 #F I Bacillus cereus , ¥ i EE AR [G
Morganella Fulton, iz 4 V01 ECH Salmonella enteriti-
dis, LA b T i ph A 4 9 17 45 b 4 it

1.2 {LEEAFH
1.2.1 =&EMZHE

N-1100 Jight 28 AL ( g2 UL A IR A )
GHP-9080 Fii 7k 248 i s %4 ( L —1E B A R
AT IR A €235 R AL (Buchi, Pump Manag-
er C-615, Pump Module C-605, Rl DETECTOR, UV
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2.1 MMEYRARER

HUS0 g BRAEAT R FE TFE, B A%, i 60 H i,
BT 500 mL ELZE A, 43 A A b GE T RE
TR TR I 4 AP G R 45 250 mL, B/ 75 I R
i 1 h, w E 5 %, 5000 rpm B0 10 min, B
W e 7% K AXAE 50 CF Hzs vk 4 = fH 1, Fk i
(m) 1 5 mL JFH2 GRS , SRR, A DU 0
T PP AR AR A T — 20505

RRE(%) =m/50 x 100

2.2 BEMHEEERYINEEENE

BT #R R HE £ 1R L R 42 L) (Ethyl acetate
extract, EAE) FJ /b it H B0 it J | ok WO JBORH B 4R
L0 Cog M+, FRa, B vk B2 O 7 B 2 20
mg/mL, DL 4 B 6050 A BR A A 2R AT IR R A AT
T AR ZE AT BR A o PR AR QTR 8 N B, IR AR A
2:(d =5 mm) FHFTFLEE(d =8 mm) HAA b PR 1Y
PIEETEYE, DL pH4. 0, ¥k & R 20 mg/mL (1) 11 B4R #
VS WRAE R BT R, B R 25 L TR
2.3 MEYRERYENER
2.3.1 I 4wt Hork e 2

BRFEPT 7R HE LR SR I/ 5 00 P s
ffJE AR 5 mg/mL, S50 AN AR5 4 BIHE
100 °C 7K ¥ 0 43 5 im 44 10,20, 30,40, 50,60, 70
min, R HG , LA EE X IE FT4L75 (d =8 mm)
BRFLANEE 0.3 mL, A4 Ab BRI X 4 ¥ €0 8 4 BK B
AR TG Pk
2.3.2 R MRIEINM S AR E

TRFEPTIRAFE LR C BRFZ U /5 1 Y s
G BE R S mg/mL, S AREFR LA, 7ETC I H]
15 W £24MTF, BEE 25 cm, B4 15.30.45 .60,
75min, DL SR X6 B T L35 (d =8 mm) LA
0.3 mL, B A b VRN 4 B €00 28 35K TRT A9 410 DA 0
P
2.4 BREMHERNEYRARN. 25
2.4.1 BRICH I H I TR TR ) &

1000 g BRAEATFREHE T4k BY A%, 1 60 H i,
4000 mL £ PR T, B2 T (25 ~30 C) 4 48 h
(REFES)) o 400 Hidug, JE A% 4 °C (5000 rpm
B0 5 min, WO . U8 50 £ 12 £ TR 2000
mL FEEJIRE 24 h b 38 B0 (REELL) o B
IRAZHGRE, 50 °C I3 i vk 4 2 fE i, 18 C R A7

#%H.
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2.4.2.1 FEKENT
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°C,150 °C 6 min, 10 °C/min % 250 °C ,250 °C15min,
AL 300 1, A A 1.2 mL/min, A 3L 5. Spsis
#EFER 1.0 pL,
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G 45 R ok H] SPSS16. 0 4t it # ', one-way
ANOVA #4775 25007, ¥{E te3 A LSD A1 Duncan
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3.1 FEHAFIFTHE 9 IR B R

LT RN 1 AT LLUE 5 sl 70 45 e 10
RE RN B > TR LT > TNER > 1IE T/ > A1 7
fik, M1 AT LAE H H B AR B A5 R fe i, o 7.
81% , 1 5 mL JE4 U S0 A 5 P R Uik
FERCTR CBREEIY) 7. 8 f5 A7 (RN RE T (193
TNFEAS B, 15680 FH P A B 2= AR X %2, AN
Tor BB TE PR BT, 43 B 80 00 £ B 2% 13 T
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Lo At ;2 05 T 53 R ST 54 TR ;5 6. 5
1:petroleum ether,2 : n-butyl alcohol, 3 : ethyl acetate,4: acetone, 5
methanol , 6 ; Blank

B1 FAERFREONEANR (BT £EEEHKE)
Fig. 1 The antibacterial ability of different extracts (indica-

tor bacteria: Staphylococcus aureus)

F1 TRAFRBIMER

Table 1  The antibacterial ability of different extracts
el Ak IETE LR T PAITAR i st
Solvent Petroleum ether n-Butyl alcohol Ethyl acetate Acetone Methanol
HRICE Extraction yield (% ) 0.07 0.30 1.08 1.22 7.81
e Concentration ( mg/mL) 7 30 108 122 781
T P 42 Antibacterial circle diameter (mm) 0 aA 7.4+0.18 bB 14.9+0.22 ¢cCD 12.0+0.18 ¢C 18.2 +0.12 dD

TE Bl 3 WE S A FI{E ;s A R/NS PRFOR 257 B35 (P <0.05) s RRIRE FRER R 2R B35 (P <0.01) 5 I,

Note ; Values were means of 3 replicates + s. d, Different lower case letters indicated significant different at P <0. 05, different capital letters indicated sig-

nificant difference at P <0.01. Same as below.
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Fig.2 The antibacterial ability of ethyl acetate extract a-

gainst different indicator bacteria
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Fig. 3 Effect of heat treatment on antibacterial activity of the

ethyl acetate extract
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Fig. 4 Effect of UV on antibacterial activity of the ethyl ace-

late extract
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3.4.1 ZEBRUBSIRBMMR 5 H LR (R A-F B
L)

LR SR & w1 51 B A 3R 45 40 4 53
(%5 CM1-CM40 ), H b 3 I 41 4 CM15-CM18 |
CM34-CM37 X K Jo A1 T A 410 i /E 1o Wk i 20 40
CM14-CM24 .CM26-CM29 . CM31-CM37 X%} 4 % {6 7
IR A MEEN. R TLC 45 2% CM14-
CM24 43R4 4y DEVQD), CM26-CM29 4 324 DEV
@),CM31-CM37 43/ DEV®),

®2 ERASHMENLR

Table 2 Antibacterial activity of different components after preliminary purification

TR AR
s . AV RV Tl (g) Antibacterial activity
Component No. Chloroform( V) : Methanol (V) Weight(g) KL e AR
FEscherichia coli Staphylococcus aureus

DEV(D CM14-CM24 60:1-50: 1 0.428 + + + +

DEV(® CM26-CM29 40:1-30: 1 0.117 - +

DEV® CM31-CM37 20:1-10:1 0.783 + 4+ + + + +
T RARTCINRERCR ;  + 7 R A MERCR B + 7 B RO 45
Note: “-” no antibacterial activity;“ +” had antibacterial activity;“ +”—* + + + ”showed from weak to strong activity.

M2 TR Y, WHE O R LT 5 ) 28 0k ik
JEAE SZ TG 23 AT 2 A 3 A4S HA 30w A B 4193
DEV(D .DEV®Q) .DEV®), H.# DEVAD 5 DEVE Xk
FAAT e 0 < (2 0 20 K B XA I A 4 P EL A T K
AR M DEV () 0 4 8 (074 %9 BR 3 A7 B 4 il
PERT o 3 AN 732 LA [ AR P 9 M A O I8 ¢ ofe, G
H DEVDF DEVEVEBIR AR 228K, W] DEVD
1 DEVEJE 5 A R0 B AL & PR 253, by el DA
AT R EFEI R R b 2= A E AP R BAT I
HTERAL S

3.4.2 DEVOOAIRAE Y B EMZER

FREX 300 mg 4385 F K4l 5> DEVO AT ZHT
FECATMTE- R CBEGEML) | RS 40 50 28 TLC 4347
JG 438 DEVQD-1 ~DEVD-11, M5 o] LIF H,
414y DEV(D-5 ~ DEVD-10 S5 M eaiVEH , B Vet
SRR P 388 a4 B FH R S5 5 4 B 2 53 DEVD-S ~
DEVD9 &1, fi# & T Ja gk Se b A 1 4E 20 (&4 -
PSRRI ) | i 5 2 2 A 4 R & Ao 6 918
10 AN153 (1 5-10 5 I E M EER , ikl 6 frs
758 SAHMENENE, 5 DEV I
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3.4.3 P4 DEVQ P71 o6 o & 44t
FREL 500 mg 4385 T KA 45 DEVHEAT R AH

rP R RO 25 i 53 25 2 AT, RAS 4 43 28 TLC 438
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Mo BMEdl s DEVER-4 ~ DEVE-8 43k DEV
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Fig. 5 Antibacterial activity of different components separa-

ted from DEV (D) ( Eluent ; petroleum ether-ethyl ace-
tate;1-11 : DEV(D-1-DEV(D-11)

7 DEVRSEASINE KN

Fig. 7 Antibacterial activity of different components separa-

ted from DEV(®)
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Fig. 6  Antibacterial activity of different components further A e X i N -
separatd from DEV (@ ( Eluent; chloroform-methanol ; oF  HerA A Ej,{ 1% VL 1% 20 ’ W 3 Fros.
1-10: No. 1-No. 10) Hoh g2 12 F B2 1 D, R 4 B, Hifth 3 F, 20

o AR i S AR 82.07% .
%3 DEVIHEMEE 1% A EMEERS

Table 3  The components with relative content more than 1% of total in DEV 1

o TR ATE ERE [ T A
No. Molecular MOle.cular Match Chemical Relative
formula weight Result formula contents

1 Cy;H3, 0, 270 98 14-F 3+ F 2R B g Pentadecanoic acid,14-methyl-, methyl ester  10.91%
2 CsH3,0, 256 98 1#4E 2 n-Hexadecanoic acid 9.28%
3 CisHyy O, 282 04 IR Oleic Acid 8.34%
4 CioHy60, 296 99 JZ9-- /\ M Y i 9-Octadecenoic acid , methyl ester, (E) - 8.10%
5 €, Hy, 0, 268 91 K2R IS 9-Hexadecenoic acid , methyl ester, ( Z) - 7.39%
6 CyoHyg Og P>S, 433 99 11 5% DEMEPHION 5.54%
7 CioHi505 186 99 9-%/CT-FR ' fig Nonanoic acid,9-oxo-, methyl este 5.20%
8 CsgHgg Og 652 79 L-BrIR MR -2 ,6- K fE Rl L-ASCORBYL DIPALMITATE 4.76%
9 CeHyoBr, 0 378 9% 2,5-Di[ p-bromophenyl ] furan 2.94%
10 CoH,c0, 188 78 3F " FRBAFITEE Suberic acid monomethyl ester 2.87%
11 CioHzg 05 314 99 2-F2 %+ /\BE2 S Octadecanoic acid,2-hydroxy-, methyl ester  2.83%
12 €, H,,ClO 197 80 2-[ 4-Chloro-2-( 1-methylethyl ) phenoxy ] ethanol 2.07%
13 Ci6Hs3,0, 254 99 11-Hexadecenoic acid, (117) - 2.02%
14 CioHz0 280 64 2-Octylcyclopropaneoctanal 1.96%
15 CigHx» 04 278 86 SRZK W2 — 5 Tfig Phthalic acid,isobutyl octyl este 1.91%

16 C;H;3,0, 270 93 ARZK W2 — T Mg Dibutyl phthalate 1.31%
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17 CieH3 0y 256 98 + B R B Tig Methyl pentadecanoate 1.23%
18 CigH360, 284 91 i JEHR Octadecanoic acid 1.23%
19 CisHy» 04 278 91 SR R BA(2-2 30 3 ) i 1,2-Benzenedicarboxylic acid,mono 1.13%
20 CioHi3 0y 299 99 T HE R g Octadecanoic acid, methyl ester 1.05%

3.5.2 DEVIIF R o5

%} DEV I GC-MS 43 #7 25 S 3L % 52 Y 24 Fp pl
Oy, Hob AR & EAE 1% DL 3t 6 AN, sk 4 Fis,
6 B o AR i 2l AR Y 86. 2% , FLrRE X

TR N A RERR AN 2- iR F R, & o B A
FAMEAEH B, PR > DEV T ELA #0058 1
B EZIEE ST o

x4 DEVIHBEXNESE 1% U EHWEFERS

Table 4 The components with relative content more than 1% of total in DEV I

s G G VCALE T XAt
~ Molecular Molecular Match Chemical Relative
No. .
formula weight Result formula contents
1 CyHg 0, 148 98 AAERR Cinnamic acid 54.2%
2 CsH, 0,4 112 94 2-15: 1R B iR 2-Furancarboxylic acid 25.6%
3 CigH3, 0, 282 94 2 Oleic Acid 2.2%
4 C,Hq0, 122 94 K H 2 Benzoic acid 1.6%
5 CisHy» 04 278 95 487K 2 —T'Mig Dibutyl phthalate 1.4%
6 CioH, 05 180 95 2-¥IL3-IRILTNZ H g 2-Hydroxy-3-phenylpropanoic acid methyl ester 1.2%

4 WS

SCUG R AT IR FCIR B B A M E R, BLA
AR S AR (S AR BRE A REAT
FCAE TR = B 7= A IR 579 , FF R AR, DA
FET I & RAR KRR J6 70 HoA B R R (B

i R B MR C AR EHE ., K
P FRER IO A0 D& s S & 2T Tz I E A A
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S ERTIRERE B 85 T e R R £ 5
FEAT IR HE I T AR TR L IR S A0 PR AR AT I TR AL
SRUOIIT SRR WA E T B —E I Ak
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RO ST INFIZE K HR B A 6 XUl I T AT 3R
W ELAT 2RI B0 TR B0, AT G A7 2 22 A HoA i
B,

B KA SR AR B P S R R
PEBFTATZR A (R 40 B ) 5, 45 SR B Bl 3 i R0 A
(3SR, B S 238G K [ I AN [R] s ) B B 43 )
5T MBS, SR A I R R « LR SRR EL
Y1 > 1E QBRI > BRI > L BRI > K
PRI, 35 AR SO AT AT IR A FC ) LB 45 AR
AT TG YRR Bk B AL T T IR R LR &
Bt B U A B A , B AR A RE A 2] B — D B 4

{HIRMAER R I B 4 53 DEV 1T A A A iR S 2-1k
g HH TR P8 A G 2t 80% , 1 — & ¥4 B A ELA
TEEPER AR R 2 DRI AT L I AT T #0
WHE LR SRy RN T AE I B 2 5 AR
Pi5 Ko 2-WK R FH IR o 3 i) R FH VR €8 335 3 A4 £
WA AT R R FE R L BEAHLSR Y b P RERR 1 1>
0.0153% , 2-eig iR & &~ 0. 0086% , 73 &5 3545
IRAER N ZH 5 DEV T AE X & s il 1% 1)
i 82.07% , AR & & i 3% 147 59.52% ,H
X LN 5T T R D0 4 T B A B S A A R AR AR
53, G DEV TG 16 F ) 582 2 Fh M1k
BN BISEH . Huang MQ 2520 K AR 2R
TSR R AE 5 T oy B S — Bt A R Albafla-
venone , 710 13 E B 00T B AE TP Albaflaveno-
ne F N 0.0063% ,HEMZAL A Y R RKABTIREA
TGRS PR Y 2B P R A3 5 v ) SR (] s 7E R AT
PR SR RFE AT 5 8 0 45 2 M 1 43 v s il B
Albaflavenone* | BRITAT IR AT P 5 & A %4
DL At A DG B4 410 T3 P 4 o RIS TR Ak 272 53 1) B
HF 0 TR 3 P (R s e i AT R itk — 209 o

S 30k
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