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Chemical constituents and antibacterial activity of petroleum ether
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R A R AR S&ERZENW (s
0806092, RNV AEAF M APR AT kil
MAAEN (L5 . 070931198,  J5 M A< By ) 2447 BR 2
CIDIRY ST Sl AN RIS SR NN

114 F 2SS Bt AU AR Agilent6890N
1 GC 1 Agilent5973IMSD %4 MS J-Hic 5 NISTS /&
ARG AN MR FRAE (HH-CP-01W )
Finnigan-MAT.LCQ ¢ ¥ HL W§ 25 Jii 3% 1% ;
BrukerAM-400MHz FAZ i L4 P 3513 -

1.2 HHDE

58l LTIk AR TR IR, Ak
(30—60) 30°C/KHGHEI 3 IR, KFX 8h, & 4L
W DR IRARAS BB I, ARIRBCE, TR
Briididit. 25 RERA E A — 0 s i,
TSN AT R R 208 2B (8:2) WEHIARZVEM
X AN[R] IN 5] Be A3 3 (¥ 188 23 2 S i i, 5
10% HoSO4 U RIIZE T Wk B o AH IR A IR 435 )
JEWRARRMER, I E LR RS 1 Rk
EW) 2, WEMET I, 78 400MHz 54T T
I BiE s AL BT S 10 A
WEY)

1.3 ZikHEmuHl &

WA MRS KR 25T, IMNIEIR-80 /K
WIREM, B, ARRORAT . A VRS IR IR
50mg/mL. 25mg/mL. 12.5mg/mL. 20mg/mL. ft
S HRE: 2x10°mg/mL. 1x10”°mg/mL. {b&
W2 B : 2x10”°mg/mL. 1x10”mg/mL. f71 ik
Y B3 K E . S0mg/mL . 25mg/mL .
12.5mg/mL. FHA: K. HiE-80,

1.4 BXFAMEZA R &

BPK-REMRKER: LBWAIET, 200
0.64mL F1 1.6mL, 437l LA pH7.8 [ £h 9% v s i
JEART 25mL. 50mL LR AT . WER: LW
ZAER 43 IR 0.512mL 557 25V ESHEL LA pH6.0
(R Eh 22 VA MO I 8 45T 25mL . 50mL 7 5l
o SRAHIRAEN: WA, B 1.0g VRS HI kA
AR T SmL pH6.0 (15 IR £h 2 sl rh, 43l
WRH 0.32mL 0.64mL E 75T 50mL JG s 25 i .
DA F A B P 24 1 A RO BE Y O 2.56mg/mL Al
1.28mg/mL.
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1.5 HikEFE

MH (Mueller-Hinton) (75735 (0.6%4 A E .
1L75%E AR 0.5%5 404N, pH 4 7.4); MHA 15
FiHE (0.6% T INE . LT5%E M. 0.5%5 b5
1.7%35 5, pH ok 7.4—7.6).

1.6 HAEEF

TR &M T, LB HAEII 0.01mL B F T MH
BRI, BEIFRERA, B 3TCRIK (B
200r/min) 7% 16— 18h.

KA Y BUENE, TR T, BEAN
7mm 15 S8 AR R BE HE A (58 4208 HIGH)
WD, K ZIBLR R ¥ 5 BB R 1
FedE b, ARG IR SRS 6 AN AR, TR )
3 NG ok B2 AR 2410 3 SRR,
HE 5K BT 37CHFAAP IR 16—18h J5, K
P28 G A A
1.7 AHABEEIR R/ NIERE (MIC) AINE

KW iRk (BRer 2009), H MH
WAREE A (2mL/E D ¥ W05 F60RE R H1 ik
B, RFANMREE 3 AR, RSN 0.1mL . 76
37TCHIFEAAT R R 24h, LURMUE A FRRH A5
HE TR AR, MR A R R,
S AR YR AT T IR IR 2 b, TER RS
AR 24h, MEREEHL. BUIRVAR - JCanm A= K
B PR SE AR RIAZ AR 2500 T2 R AR 1) S 1
B
1.8 #RItHE

WA KSR B S
TiE, 4% FAUEEA SRR LEYEE

(mg/g) =th AWM E (mg) /580 HE 1 SERky
RI e (g,

I R B (mm). % (%) KiFeZy
P BEAER B ER A
e (R 40 1 P B A G B A
Wk 00 - R i

S HIR S SPSS Jr 43T, ARG .
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2.1 WEMMEEE
a1 LOHERGE (ZRATR , mp:

x100%
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178—179°C, Gy Ak, & i LR OFREH
HUH . 2> 7 H8h 428, EI-MS 45 HURFIERE i
m/z396[M-32]", 363, 349, 251. 'H-NMR (CDCI3,
400MHz) 83.97 (m, 1H), 6.25 (d, J=8.4Hz, 1H),
6.50 (d, J=8.4Hz, 1H), 0.86 (s, 3H), 1.06 (s,
3H), 0.97 (d, J=6.6Hz, 3H), 5.23 (dd, J=15.2,
7.6Hz, 1H), 5.14 (dd, J=15.2, 8.0Hz, 1H), 0.83
(d, J=5.0Hz, 3H), 0.82 (d, J=5.0Hz, 3H), 0.89
(d, J=5.0Hz, 3H). "C-NMR (CDCl;, 400MHz)
836.89 (C-1), 30.06 (C-2), 66.40 (C-3), 34.66
(C-4), 82.14 (C-5), 135.17 (C-6), 130.70 (C-7),
79.40 (C-8), 51.06 (C-9), 36.93 (C-10), 20.60
(C-11),39.31(C-12),44.53(C-13), 51.188(C-14),
23.37 (C-15), 28.60 (C-16), 56.17 (C-17), 12.84
(C-18), 18.14(C-19), 39.69 (C-20), 20.85 (C-21),
135.39 (C-22), 132.273 (C-23), 42.74 (C-24),

33.03 (C-25), 19.61 (C-26), 19.91 (C-27), 17.53
(C-28). LA - %ds 55 Sk 1) 22 ff o 4 Ak
Y150 CRIFEERIE S 2004) , Stk aW 14
A S LAY (ergosterol peroxide) , HiorF
AN CrsHyyO;3, HAFE N 0.034mg/g.

&Y 2 LRk GG, mp: 153—
155C, S TAmik. SOSEaIEn. »re
h 396, EI-MS 45 HifFE U6 m/z 396[M]", 383, 363,
337, 271. 'H-NMR (CDCI3, 400MHz) 83.64 (m,
1H), 5.57 (dd, J=23, 5.6d, 1H), 5.38 (t, 2.5,
2.8, 1H), 0.63 (s, 3H), 0.95 (s, 3H), 1.04 (d,

J=6.6, 3H), 5.17 (dd, J=7.4, 14.4, 1H) 5.23 (dd,
J=15.2, 6.9Hz, 1H), 0.92 (s, 3H), 0.83 (s, 3H),
0.82 (s, 3H). C-NMR (CDCl;, 400MHz) 836.09
(C-1), 32.00 (C-2), 70.46 (C-3), 38.38 (C-4),
139.78 (C-5), 119.59 (C-6), 116.29 (C-7), 141.35
(C-8), 46.26 (C-9), 37.03 (C-10), 21.25 (C-11),
40.40 (C-12), 42.83 (C-13), 54.56 (C-14), 22.99
(C-15), 28.27(C-16), 55.75(C-17), 12.04(C-18),
16.28 (C-19), 40.80 (C-20), 21.10 (C-21), 135.56
(C-22),131.98(C-23),42.83(C-24),33.09(C-25),
19.64 (C-26), 19.94 (C-27), 17.59 (C-28). LA L
R 2 A SR OGSO ARE — 2 T 20000
BEE) 2 AEMIERE (ergosterol) , Hp1 X
K CsHyyO, HAFEN 0.04mg/g.
2.2 L&Y GC-MS 47

S8 1k B A il K B BRI U T S 1) L TR
Wit GC-MS 4t HaiEskh: HP-5 BB
FE (30mx0.25mmx0.25um), ¥ILERE 270°C,
W 1.0mL/min, H:¥E 80°C (3min) —150C—270°C
(5min), 2 H1 280°C o TG 4514 4« B 1R 230°C,
KA R A4, FEHE 45—460amu, A5,
VUBZAT 150°C, #7I4EE 2.0min, B{H 150, JL
GC-MS & T i B an ] 1 s o %5 455 AR
O RS U i B b A — A
TEm, RHE WILEY.L #EERZR, JF4 o
Pl e L0 | AT Ll DA SRR A B 5 b vf P 1 L
B, R 10MEEY) (R D .
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Fig. | GC-MS Chromatogram of Tricholoma mongolicum petroleum ether extract.
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2.3 &R

AR S50 s, BH A 24 ) 0 s Pl AR AN Tl o
K, 7 WA ) 4 7 5 BAHAR AR b, TRE A
AEI PR T BT I L [R) TG TR R, AT 552 el £ 11
HEARE o AR, T SEBH R 24 (R 30 v Bl O /S, TR 2%

SIS A, (R ZEAR R, DR, B2
I P B4R MY 13— 15mm A 'H .

2.3.1 FIMEZGINIRIE: Rk 2 MEEEATA, SR
% EK P ATCC6538 S Kkt # ATCC8099 155 £
FIVEZ AR IS K 2R (2.56mg/mL).

F1 FEHOEQMBRI LB GC-MS 4R
Table 1 Results of GC-MS analysis

P LR B IR ] HEY TR (%) AHALE
No. tR/min Compound Peak area Similarity
RJR-2,4-5% — Il
1 9.629 0.13 95%
(E,E)- 2,4-Decadienal
[1R-(10,7B,8A)]-1,2,3,5,6,7,8,8 A- )\ &-1,8 A- — F FE-7-(1- I 5 £ 4 3k )- 2%
2 12.016 0.06 98%
[1R-(10,7B,8A0)]-1,2,3,5,6,7,8,8a-octahydro-1,8 A-dimethyl-7-(1-methylvinyl)naphthalene
-5 5 T 47 R i
3 12.065 0.69 87%
n-Decyl acrylate
I erg
4 15.592 0.16 95%
Tetradecanoic acid
+hpER
5 17.840 0.51 99%
Pentadecanoic acid
M- 11\ AR
6 20.357 0.67 91%
Z-11-Hexadecanoic acid
IE-T7NbeiR
7 21.237 4.30 99%
n-Hexadecanoic acid
(5, 0)-9,12-1 )\ ik — I 1 Hk P
8 25.570 0.66 99%
(E,E)-9,12-Octadecadienoic acid methyl ester
IR AN
9 25.716 0.36 99%
11-Octadecenoic acid methyl ester
2,6,10,14,18,22- - PUfk Lo
10 35.618 0.76 98%
2,6,10,14,18,22-Tetracosahexaene
Vs AL A 55 GC-MS SR PR Th AL A0 08 LA DS
Note: The similarity is comparison similarity of the corresponding compounds in the GC-MS database.
#z 2 TEBHAHNINEEER (mm)
Table 2 Antibacterial diameter of different drugs (mm)
Rk 2 7 N+ AHE Sk A
L7 Amikacin Gentamicin Chloromycetin Ceftriaxone
Strain 1.28mg/mL 2.56mg/mL 1.28mg/mL 2.56mg/mL 1.28mg/mL 2.56mg/mL 1.28mg/mL 2.56mg/mL
x+SD x+SD x+SD x+SD X+ SD x+SD x+SD X+ SD
I O BRI
Staphyloccocus aureus  11.60+0.13 12.20+0.14 13.3340.13 13.40+0.21 30.47+0.42 — — —
ATCC6538
RIGH
11.47+0.22 11.90+0.17 12.7340.15 13.60+0.21 30.73+0.48 — — —
E. coli ATCC8099
e 7 iR K.
Note: “—” is too large inhibition diameter.
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232 A K o R EY) N K AT B
ATCC8099 Fll4 i (04 % BRI ATCC6538 #4714
R, JF S RAM LRI B EEES, Hh
FHAE I 7E 50mg/mL I &, 400k 52.78%
M 62.05% (£ 3), MtL&EY 1 FLE) 2 BxTX
PR TR B T IE T, L L B o iR 1 A
AR BE T 340 45 A el Ik S E 40 P 400 oy i PR AR AR,
373 HH B S PR K W AT R R < B A 5 R R 11
YEH

2.3.3 H/MIEIKE (MIC) HIGE : fe/ NMIEK E
(0 e b SRR, A i R A K W AT R
ATCC8099 il 4x i (i3] 4 BR 1# ATCC6538 1] MIC 1

7594 5mg/mL F1 2.5mg/mL.
3 ik

ARSCIERE T H DL ) Wl R T I A R R OK A
A DR B RARSE CIWAKEE 2009)
TR SRR G P <5 B 10 4 BR AT, O 52y 1 R 1 A il Tk
P BN oy BT BN 22 A B . A2 A S I A
RN L TE IR 73 AT T AR SRS . 45 RR W
56t A B B0 K AT B ATCC8099 Fl4:
O H R ATCC6538 AR A MG, Jf H5x%f
WRALAR L3 A B S 3 1 2 S, 0 236 e e 43 ) T I
F| 52.78%F1 62.05%. MIC {54554 Smg/mL Al

% 3 AMBHZEYIN & H & EEIRE ATCC6538 FIAMATE ATCC8099 YN %ML
Table 3 Inhibitory effect of the petroleum ether fraction to Staphyloccocus aureus ATCC6538 and Escherichia coli ATCC8099

KIGHFF# ATCC8099 f) KA ATCC8099 [ 4 (47 2 Bk ATCC6538

e R TR

5 #JE (mgmL)  MEEE (mm) Mz (%) MM R (mm)  ATCC6538 MM (%)
Group Concentration  Inhibition diameter of  Inhibition ratio of E. coli Inhibition diameter of Inhibition ratio of
E. coli ATCC8099 ATCC8099 S. aureus ATCC6538 S. aureus ATCC6538
JXK# 2% Gentamicin 2.56 14.2+0.68" 100 13.72+0.83" 100
2% 141 Control group 7.2+0.27 4.61 7.28+0.22 2.78
1 TR R . .
50 10.8+0.45 52.78 11.17+0.98 62.05
High-dose
T TR . .
25 10.4+0.55 47.22 10.67+0.52 54.61
Middle-dose
T BRI . .
12.5 9.8+0.45 38.89 10.17+0.75 47.17
Low-dose
B 1
2x107 7.0+0.0 0 7.0£0.0 0
High-dose of compound 1
WA 1A=
1x10” 7.0+0.0 0 7.0£0.0 0
Low-dose of compound 1
W) 2
2x107 7.0+0.0 0 7.0£0.0 0
High-dose of compound 2
WA 2 G5 =
1x10” 7.0+0.0 0 7.0£0.0 0
Low-dose of compound 2
IR AL A . .
50 11.21£0.47 58.47 11.70+0.65 69.94
High-dose of the supernatant
IR L3 A . .
25 10.62+0.58 50.28 10.72+0.49 55.36
Middle-dose of the supernatant
IR LA . .
12.5 9.00+0.75 27.78 9.14+0.76 31.85

Low-dose of the supernatant

W HEA4MLEE, *: p<<0.05, **: p<<0.01.

Note: Compared with the control group, *: p<0.05, **: p<0.01.
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2.5mg/mL. 1fif A7 SE ) A3 2 1) H A B R
WPEI 22 A R 22 SR ) (Ding er al.
2009; Kyong et al. 2001) P47 B MBSV,
AP 58 T I A Y i B )00 B R P 20 T T B
B, st gt RARKAE T i RS k.
X FIE A AT ST 2 B 25 R I A 2 A
FURR Wi R A0 A PR 1 )\ B IR TR AT R4 B4
PEF R B>, Wi [1R-(10,7B,8Aa)]1-1,2,3,5,6,7,8,8A-
J\E-1,8A- - 7-(1- 1 L0 58)- 28 A7 AE T4
WK R FIn n] &, SRR S B i &kl
B, -2,4-58 TIRTERAFAE TR T Frke. [l BT
B ALE. k. EE. A%, ARG E
SRR B AR . 158 B A v kB ) 1)
SRR A BTN RE R BRI, T
RICEE (2005) [MHRIE, & &A IE-TAEERRIN
5y vy A (R 45 R LA DR T U0 ) K o A R R 6 B
T BR B R T o 5 18 A ik S B His
A T E I IE - N B BR AR HE R R A T e R
FET AW RENE . PRI DU A 06 B0 52 11 A 3
Tk $12 B L 47 50 43 T ) 3 B R P 43 AT b
— BB AR e, IR YU LB S AT
NS
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