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Chemical composition and antimicrobial activity of petroleum ether
extracts from adults of Coccinella septempunctata ( Coleoptera:

Coccinellidae)

SUN Tao'?, ZHANG Ya-Mei’, ZHANG Xia’, TIAN Ye’, LI Ya-Wei’, LIU Wen-Cong'"* (1. College
of Traditional Chinese Medicine, Jilin Agricultural University, Changchun 130118, China; 2. College of
Plant Science, Jilin University, Changchun 130062, China; 3. Pharmaceutical Factory of Norman
Bethune University of Medical Sciences, Changchun 130012, China)

Abstract: [ Aim] To explore the chemical composition and the antimicrobial activity of petroleum ether
extracts from Coccinella septempunctata. [ Methods] The petroleum ether extracts from C. septempunctata
adults were identified by using gas chromatography-mass spectrometry ( GC-MS), the compounds of
n-butanol ether extracts were isolated by Sephadex LH-20, ODS-C,; and silica gel column
chromatographic methods, the structures of these compounds were identified on the basis of
physicochemical and spectroscopic analysis, and the antimicrobial activity of the petroleum ether extracts
against Salmonella enterica, Pseudomonas aeruginosa, Exserohilum turcicum and Rhizoctonia solani was
measured by a disk agar diffusion method. [ Results] Fourteen compounds were identified from the
petroleum ether extracts by GC-MS. Seven compounds were isolated and identified from n-butanol ether
extracts, which were allantoin, thymine, 4-hydroxy-phenylethyl alcohol, anthranilic acid, adenosine,
succinic acid and mannitol. The petroleum ether extracts at the concentration of 100 and 50 mg/mL had
an inhibitory effect against S. enterica, with the inhibition rates of 52.78% and 27.05% , respectively,
but had no obvious activity against other tested microbes. [ Conclusion] The results of this study prove
that the petroleum ether extracts from C. septempunctata adults have inhibitory activities against S.
enterica.
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+ B [ H Coccinella septempunctata 25538 H
( Coleoptera ) Z[ ti B} ( Coccinellidae ) &M R ELE
W, EFRIEREH . &, TEFRESH)Z 010 G5
B, 2002) , HBURHEMRET . AR5, BkF. A
Foll, ZWEFR, AT RKBERA, TR K&F
RAEWEZFERWE, —RVHTEYIIE (2
P, 2006) , CEMHRRHAMBREESRGE
SR R EE R AR, e R YRR
EEIEFEENIEM

AR, NRARWhZB T RESHHTHE
BAAEMEENYR, XX FRALGY . &MNEE
ARARZ UG W B R A Tl 7= B R E
2, BRI RA=YH R FEEPEEYHRAEY,
Xf B AR W e 80 . Bld R R
B, 761852 2] 5% 20 ) 3R e, &2 IEER
A, FFE ST A AR AL 30 B i B A SR 2L
S R G IR BRI B, 5 AT AFRAE SRR B
M, 7 fi 8 (Saito and Bjmson, 2008; Riddick
et al., 2009; Roy et al., 2011 ) FBH, Z[ dv {4 Py a3k
A B A I S R E A R Sl o vk A AR
YRR £, NEBRMLEYRIRE FEEPTE
HREBHI B YI, AAE Y58 ( King and Meinwald,
1996) , FUFEMLIE &E3S (Attygalle et al., 1993b) | A&
ZKHF N G 2S5 (Attygallet et al., 1993a; Schroder et
al., 1998a, 1998b; Rossini et al., 2000) . — R{k4:
Y98, ( Timmermans et al., 1992) %% A [R|Ff A D0 4 {4
P A A () 28 Y 1) A W) 256 B 0 ) 5 ( Lebrun et
al., 1997) . B -t B B BBl A Ak 27 i 0 A PR
EMH S A ITZE(Daloze et al., 1994) , TEAYITE M
75 A I8 57 G5 3L Harmonia: axyridis {4 P4 F) By )
VB KM AT B Escherichia coli 4 3 €% % R &
Staphylococcus aureus . FiE AT Bacillus subtilis 2542
PR A HIMER, B B #e bk S 400 . I
Joi K-562 2l ffd Ko N FL AR 4 L MCF-7 4 K
I /E H (Rohrich er al., 2012) . T A R00F| H
% — B BRI, KEILOkRE E=# L BRI A
I WEHAT T KREMPIR TAE, EHEAFRS R AE
YITEVERIRIER D . ASSE T DA F B SR U], =
G R R EIRE, A5 AMEBERIET
BEFEATAEE, SR GC-MS 437 T A i Bk 42 By v
BT IRE R E B, R E - R PR Y A T
R I EYTENE . B SERT X G B RUR A
AT B A SR B A M TE A RS, NG
A X — B R IR B E T A,

1 #MREFE

1.1 kiR
L EHH C. septempunctata FEHIHIEH NZFE L
Hi, &ERRFEHEYPL 7250 EFE BT EE
11N
1.2 il E#*

MBI T IR B Salmonella enterica. %I &
Pseudomonas aeruginosa F 35 AN KFE 5 TS
PEE s, EK KRB E Exserohilum turcicum. K55
SR B Rhizoctonia solani B 75 MR AH Y Bl 242
Be 2
1.3 it

ek, AThEE(60 ~90C) . R LE. LR
WG B B, @A (sl hdb sl
FIEBRAE =5, BEERE . A IR R
HEEYHEARARFTEAF M, AERHRE
(#£5: 120801) Jg MNOLHI 5L A BRA /I i, 1
PRIk ML FL B (HibS-: 1203050 S IRHI = JuZh b 7
atr, FEME(60 ~80 F1100 ~300 H) b &b L
3T, GFas -TEAR U LA & JH T BE 477 IO FR A=
¥k F= 5, Sephadex LH-20 24 GE healthcare /2
A FE 5, ODS-C g oA Merck 23 &) 7= o
1.4 SEIE{UER

0S-2100 #UJiE 5% 7% & %%, A-1000s FI4E IR K 2K
ZREZ R, %5 Rikakikai 23 & 7§ ; DZF-6050
RIS THRA, RS- 28 AR ™ ; KQ-
250DE B {5 A HE vE Ay, B ILT A A A
7= hh s BSA124S-CW B ¥R, $E7FIHRL# 1L
(L) AR R AEA F = 5 ; DXF-200 LA #EHL,
KIPH BRI 2P AT 7 fh; AV-400, DRX-500
Fl AVANCE 600 % #%# Ft 9= {X ( Bruker 28 7] ), EI-
MS(MAT 731) (Varian /A H]), ESI-MS ( MAT-Incos
50) ( Finigan /A &] ), GC/MS ( Autosampler AS
2000) (Agilent AF]) ,

1.5 tEINHUERIBRN. 7BEREE

KRR AR 2 ke, EHBEZERRW 48 h,
RIG 25CHET, Mk, FAH PR EREKIER3
W, B 12 h, F/NRERE LR, §IHF2FRIREUR,
TR VR AR 1S B SR By, K& TE, 20 A A T
(60 ~90C) ., ZRLEE. IE T A3 K, K
TR R AR 1S B & A A, IRIRRAE, &, A
Tk A BE 1T GC-MS 4y #r, 1ET B2 i i Ak
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Sephadex LH-20 #¢/ . ODS-C, H:Zri# 7738, 15
g, RARE MR G TR E S .
1.6 MEFENESZ

SRR #E, EXHEHT, RERR
6.0 mmf¥[EE U8 4K - dE B AL AV W, AR Ey
(100, 50 125 mg/mL f¥ A M EEZ IR EUK) , FHME
XF AR (1 mg/mLE B R) MBAMEXS B (AMWMEE) , 724
HTAES PR TR Z IR A S B R A &
WHEEFRE L, BMERILP 8IS MR,
AyH Ry . BHPEXT AP M R, EE 3 IR,
BTHERADIER,
1.7 HEEITEHHT

FRATFREMEMHER, dxRER, B
B/NF 9 mm MAESTT

MERKITE AR

_ Bt R IR B HAS - AR HAR
PR FR I P E A - JR4R B

E

x100% |
F SPSS16. 0 #Ef74¥E AL ¥, K F Duncan ¥:7E
0.05 KRR 2T BE,

HZRE5HM

T EFRERAHEBELERS
+ BB A Z R ) GC-MS 24,
WM B Agilent HP-1, 7 FHR, £
IR 80°C (f#4F 3 min) ,#R/5 LA 10°C/min BT
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Fig. 1 GC-MS chromatogram of the petroleum ether extracts from Coccinella septempunctata adults

5% Fil NISTOS. LIB Fi1 NISTO5s. LIB [Ej&#: %,
FHah G Bk B B | AT E DA R XS 3 B S AR
R AL, S 14 MEEM(ER D),

2.2 LEIAKHAMEBRIY RELESYWEH
K7E

MIET EEAH B A 2T 7 MEEW .

&1 RER, Dt REMAK, EL-MS m/z
158 [M]*, '"H-NMR ( DMSO-d,, 400 MHz) 3:
10.48 (1H, s, H-1), 8.04 (1H, s, H-3), 6.91
(1H, d, J=8.0, H6), 5.78 (2H, s, H-8), 5.27
(1H, dd, J=8.0, 1.0, H4); “C NMR ( DMSO-

dy, 125MHz) §: 173.4 (C-5), 157.3 (C-7), 156.6
(C2),62.3 (C4), 5F45(2002) PIRERM
g LRI EE g, FdE—3.

L&Y 2. KoRRmwEnE, HEHK K. 'H-NMR
(DMSO0-d,, 500 MHz) §: 11.03 (s, 1H, 1-NH),
10.41 (s, 1H, 3-NH), 7.26 (s, 1H, H6), 1.75
(s, 3H, -Me) ; "C NMR (DMSO-d,, 125 MHz) §:
165.6 (C4), 151.6 (C2), 137.7 (C-6), 107.7
(C5), 12.0 (5-Me) , 5% WALEWIbRERS & ik
B 5E o R R E

B3 X EER B, 3k AR R E K,
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Table 1 Analysis of the constituents of the petroleum ether extracts from Coccinella septempunctata adults by GC-MS

JF5 P& BRI 1E] (min) EY 4K ¥R XSRS AHXER(%)
No.  Retention time Compounds Formula ~ Molecular weight  Relative content

1 27.281 PR B i Methyl tetradecanoate CysHz 0, 242 1.49

2 31.219 (Z)9-T5BM R S ( Z) 9-hexadecenoic acid methyl ester Cy;H3, 0, 268 1.23

3 31.675 KNSR % Hexadecanoic acid-methyl ester Ci;H3,0, 270 2.31

4 32.511 +F4% kR Pentadecanoic acid Cy5Hs00, 242 4.45

s 3400 (2,2,7) -9,12,15-1-/\@%?0?? ii(y lz;je,f) 9,12, 15-octadecatrienoic €, H,,0, - 0.91

p 35,059 (Z,2) -9,12-+/\@%_i;ﬁ :; iay(l istZer) 9,12-octadecatrienoic CyHy0, ro4 514

7 35.233 (Z)9-F+ )\JHEEH g (Z) -9-octadecenoic acid methyl ester Cy1oH360, 296 17.88

8 35.687 + \JEER I i Octadecanoic acid methyl ester CoH30, 298 4.15

9 36. 165 (E)-9-+ \Ji# ( E) -9-octadecenoic acid CigH3,0, 282 35.85

10 38.895 — +—%% Heneicosane Cy Hy 296 3.70

11 41.871 (Z)9-= =4 (Z) 9-tricosene CysHyg 322 4.22

12 42.291 %% Pentacosane CysHyy 352 3.84

13 43.299 - Jub% Nonacosane CyoHeo 408 0.67

14 45.072 (E)9-Z=+75k)% (E) 9-hexacosene CpHsy 364 7.03

'"H NMR (CD,0D, 500 MHz) &: 7.02 (d, J=8.5,
2H, H-2, H6), 6.69 (d, J=8.5, 2H, H-3, H-
5),3.67 (t,J=7.2,2H, H8),2.70 (t, J=7.2,
2H, H-7); "C NMR (CD,0D, 125 MHz) §: 156.8
(C-1), 130.9 (C2, C6), 116.2 (C3, C5),
131.1 (C4),39.4 (C7), 64.7 (C8), 5xtHt
AR BERIARE RIS L e 2 —3, B DASERE ot 2
HIARLPE,

G 4. SPAEFXFR, A6 HEK, EL-MS
m/z 137[M]*, "H-NMR (CDCl,, 500 MHz) §:
7.19 (dd, J=7.8, 1.8, 1H, H6), 7.33 (ud, J =
7.8,1.8, 1H, H4), 6.69 (t, J=7.8, 1H, H-5),
6.68 (d, J=7.8, 1H, H-3); "C-NMR(CDCL,, 125
MHz)$: 173.7 (-COOH), 151.1 (C-2), 135.1 (C-
4),132.1 (C6), 116.8 (C-5), 116.5 (C-3),
109.6 (C-1), M Aantibase $(IE JFE %€ 548 A %
7 F BRI TS BAE — 2o

e s BE, Ak K, ESI-MS m/z 268
[M-H]"; '"H NMR (600 MHz, C,D,N) &: 8. 61
(1H,s, H2),8.34 (1H, s, H-8),6.71 (1H, d, J
=5.8 Hz, H-1'), 5.51 (1H, t, J =5.28 Hz, H-
2’),5.06 (1H, t, J=3.81 Hz, H3"), 4.76 (1H,

d, J=2.5Hz, H4'),4.32 (1H, dd, J, =2.12 Hz,
J,12.35 Hz, H-5'a), 4. 14 (1H, d, J=12.44 Hz,
H-5'b); 13C NMR (125 MHz, C;D,N) 5: 152.6
(d,C2), 149.2 (s, C4), 119.5 (s, C-5), 156.3
(s, C-6),140.2 (d , C-8),88.2 (d, C-1'), 73.7
(d,c-2’),70.9 (d, C3"),86.1(d, C4"),61.9
(t, C-5") o MNBARERR, INNE T RENIRT, &
1 5 AR B4 (2003 ) 408 M BE LEk, BdE—2,
R

& 6. T B, HEHFE &K, 'HNMR
(acetone-dg, 600 MHz) §: 10.64 (2H, brs), 2.58
(4H, m) , NERMEWEIEERREKAST R
PERE AR, RETHEH ST —R,

ke 7. BB, LIRS &, ESI-MS
m/z183[M+H] ", '"H NMR (DMSO-d,, 600 MHz)
5:3.37 (1H , ddd, J=4.5, 5.6, 11.2 Hz) , 3.45
(1H, ddd, J=3.6, 8.5, 8.8 Hz), 3.57 (1H, t, J
=7.6 Hz), 3.60 (1H, dd, J=11.0, 8.8, 3.6
Hz), 4.08 (1H, d, J=7.0Hz),4.26 (1H, t, J=
5.5 Hz), 4.34 (1H, d, J=5.6 Hz), M Antibase
BE P b %5 5 H BRI B BE — B
2.3 CEIHHRAmEENEEERE

L BB A AR R AR VO e
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43517 100, 50 125 mg/mL B, XtHE YT KE
MEGMATEAMBIER (R 2) , WHEYIREE EK

RPEFRH  ZKAESUR A B W IR o
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Table 2 Antimicrobial effect of the petroleum ether extracts from Coccinella septempunctata adults

1B 1R Salmonella enterica

Lk MeAT T Pseudomonas aeruginosa

W5 (mg/mL)

Concentration

Ab3H Treatment MH HA2 (mm)

Inhibition diameter

(%)

Inhibition rate

W E 4% (mm) MR (%)

Inhibition diameter Inhibition rate

23 EX IR (A k)

Blank control ( petroleum ether) 6.00£0.00.d
4% % Chloroamphenicol 1 25.04+0.24 a
100 16.050.26 b

FRERY) 50 11.15£0.17 ¢

Petroleum ether extract

25 -

0 6.00 +£0.00 0

100 - -
52.78 - -
27.05 - -

B COFHME + 73R EAR R R AFRABAH 2 R B% (P <0.05) (Duncan [KK:5) . Data (means = SE) followed by different letters are

significantly different at the 0. 05 level (Duncan’s test).

3 g

2SIy B B H RS A T R ) 4 T T
T T PP, it GC-MS M A ik AH rh 45 7€ 1
14 #yi, KB (Z, Z, Z2)9,12,15-+ )\ =4
g, 9,12-+/\ —IHIRFER. (Z2)9-1 /UG H
fig. (E)9-+/\UGBRAT /\ bR . XIEEMAH
RILE M BRRER ZHMEYEN, AWES%
(2006 ) )\ F& FE 455 +E 9425 F BL Sinacalia tangutica
PR BB AR BEER S (Z, Z, Z2)9,12,
15-+ /\BR =R R EEAN 9, 12-+ )\ BR IR RR K, iX
PRS0 5 W R BSE A ¥R BE 23 51 0. 26 mg/
mL 71 0. 43 mg/mL, 33 2 PIH 25 7] b IE
o WFFIUE R E Artocarpus heterophyllus FIE & TEY)
FER /NSRRI B AR R T, X AR R
SRR R EE B EHE(E) 9-+/URIR, &
7 30. 15% (FF&He4E, 2010) , 2=k FI%E(2007)
WFFEARILFAAREER Pissodes punctatus VEAF BRI &
W, HFEER(Z)9-+ /R B A+ /e B
Bao FTLA, ATLASENX SR E-C R B HUA N — &
BARRIEYTIRE, FTRBLER . FERFER
R R E B AR 7iE
UITREEAMHER, 16100 mg/ mL i, MIEZR
KRBT 52.78% , 5SEHAEBEER. NIETE
MRS T MEEY, AR RER | HfRrEnE |
MRERCEE . SFAEEPR., RE. T RMH

FREE, XEEROEERERBRKNEI, XEE
IR BEXT ARG | PRI AR GE A0 B AR A R Bk, AR
HIRE R B P RS E—ENERA T —
BT (AT ST RS LB B 2 b 2 B35 1k
(RBBEFTSE, 2011) , £ EBHR AR BAFEH AL AT
R E B R THE . BIHEEARR
RIBTAENLE] , SRIRBIAR AR 35 A 28, X ARBI B
JRRA e FTEZY i R ARG HITT & b, KRR
IIE— B8, B AR TR T — 24 % -£ 2Rk
AR SR AT A R AR E R B EE
BIERBITE, RRHEIEER I, N2 A2 T 1
S AL E W I R R BRI AT RE .
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