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Abstract

Delphinium caeruleum is a perennial herb of Delphinium in the Ranunculaceae Juss family. The
chemical composition of the flowers was analyzed by gas chromatography-mass spectrometry
(GC-MS). Thirty-five compounds were identified from the volatile oil of Delphinium caeruleum and
their antibacterial activities were tested. The results of antibacterial experiments showed that
they had antibacterial activities against Bacillus subtilis and Escherichia coli.
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1. 518

W5 3 42 1% (Delphinium caeruleum Jacquem. ex Cambess.) /& & E £} (Ranunculaceae Juss.) 3 42 J&
(Delphinium L)ZFAERAEY[1]. FEATHEER. WIES. Fig. HR%Hm, AR TR
2100~4000 KL I s 2 A AR L3, EJEI/R. BB, APHEA 2 AE[2] [3]. HEOC T IR0
AT S RIE, 4G AR A R A R 0 o BT R, W10 W 3 A s AR B
Sl JEDTRAERM N EYI[4] [5]-

R R RERIAE T RL. PSS A SR IR P R M E R R, HRZHIHEH
TR, WHHEK. HEERRIOTEFE KR ZEME . AR BRI BUEMIERIEL[6]. T2
Rl FERRET &R, MIRE KRR E 2R, FFEEEANRA P L. EIAR
RIBWIE RN, LG i 25458 KM AE DU B AP0 B SR & EOR IR 1 J1[7] [8]. AEXT A IEAT 4
BUS AR R LA SARA, NN E & A £ & RSy, A5G IR e b A2 oo i aE Sk
ARARZ, Horp ST R S LY 77 T BB T30 2R I STk AR

WA ST LIS ZR A0 N k), B /K Z8 AR A S B R i e 7y, PR AR 3l - PSR (GC-MS)
X HREAT A 853 3 B, SR FH AR A VR4 R I B4 B Vs P AT A

2. SCIGERSY
2.1. E¥kIE

AUVEE I Y VISR AE, T 2021 48 9 R B THIEE TR, LF i KA iE s s
SENT PR E R REAE, VAR T 2N SGE KA AR N 5 SR RE) 517,

2.2. ERWHESHH

(1) FEAE
RSB0 TR BT F B 32 EAES AR R IR L.

Table 1. Main experimental instruments
1 FELWUER

DEEA RS AP
s TIESG SW-CJ-2D TR B AT IR
DEMTRS ] SPX-250-GB IEIRIZ S R A A IR A A
SR ) 2RI OK T BXM-30R RS AA R A R BT R
M R FA1004 WL RAAS A IR A E]
LENTERSZS TS &% g SR AR A PR A
P A KQ-250B ELTT P A AR A BR A D
HETIRA DZF-6010 ST TR PR 5T A
AR RAE SHB-B95T HIN IR TRARAF
gt 7 KA N-1100 b AR A PR

DOI: 10.12677/jocr.2024.122016 196 HHL A5


https://doi.org/10.12677/jocr.2024.122016
http://creativecommons.org/licenses/by/4.0/

¥
z
i

(2) FEIRXA
ARS8 P 2 BT AR e s i, i al, BRI RE A R 2.

Table 2. Main experimental reagents
2. FEIIIAF

Bl 2hi G
E4E]iE A REETT R WG PR A R
BERHRE I A AL B B AR PRS2 7]
AL et KRBT R AT IR A )
I fiE A A B AR R A
TR et R s FREM b AR AR
BRI T

@O LB WifkRFREE: FREERONRAR . S 109, EAM 109, BERHERW) 59, 2K
1000 mL, ¥ pH £ 7.4, &5 KEH 121°CKH# 30 min, 4CUKFRFREH

@ LB [EfAREFREL: i B A ARG AT, BN 20 g BifiR, 121°CKE 30 min, B[4 2 [#H 4
BRI AL

@ PDA Rigidk. 4 200 g, & B 30 min, 224t SRR EAREY, N 20 g %)
B, 209 Biflg, RI453%] PDA B3R %,

(3) SLEEERE

ARSI FITASEFE %) A X008 S5 B B PR 38 E 2 A8 R B R AR A ST A, ARSI B PR I3 3.

Table 3. Main experimental strains
3. FELWEM

B A T4
SR A R Staphylococcus aureus
KAt Escherichia coli
FhEL SR AT B Bacillus subtilis
BRI £

FH B o A 07 455 00 B P 2 P BV B 95 e vb, FEPRIR LR IR X 0T, K 40 v I o R T VRO
10°~10" CFU/mL, ELHHECHI AL 10%~10" CFU/mL (K7 27 W -

23 HERMAEN, £F

(1) $HUTIE

IKZE SRR SE P A M R IR B B 1) —Fp 51, ARSI R /K 28 SR T2 W 2R R 145
R AT REE[9] . FRELWE 222816 4 H0R 2K 100 g, 2%\ 1000 ml [ [ e, AN\ 400 ml Z& 18 /KIZ7E 12 h,
2% 2010 4ERR (AR NRSLAEZ58L) , KEESEIMEIEI 8 h, REAHEEE, HOBRAERURH K
BIZKAH 3 %, 43 Sl AL ERTE HHBOHCIR ) S5 2B, TG KBRBRAAT-15, 138, PR Okeidve, Bef 28R ICH
H Rk e, HRE MBI, Mlrbrid, BERUL LS =k, HRERERIZ B ARk
AR PR B L R AR
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(2) SAHEIE - ST 1

AR ETE - I H R (GC-MS) [R] B B A SR €23 50 7 25 58 7R 1S 56 AR Ak & 0 1) v 4 7 g
71, REZATDAE, fih. PR AU 2 B AIR I & A HE R M R oy ) EEE TR [7] [8].

SAHEIE % AF: GC-MS #E IR A 230°C, HHIRFEF A 60°CIREF 1 4040, FELL 2.5°C/min BT
B4 210°C, fRFE5 2%F, SRS LA 10°C/min R T A 280°CHRFF 1 4080, ARSI NESIREN 1.2
mL/min, #FEE 0.2 uL.

FRig A Bl BT, B TURREN 230°C, HEHEE 70 eV,

(3) ¥R GC-MS oo Hr s

REBUK 28RBS IO SR LM S, 15 3 BA R SR IR 35 (A7) 0.462 g, %72 0.154%.
%2 GC-MS 241, L1827 35 MEAY. ¥ GC-MS 4347 J5 i 1% s i NIST 3% 1 2 A% % AH 5 SR
TEHALE AR, L ik 4.

Table 4. Chemical components of the volatile oil of Delphinium caeruleum

4 EBRERELHNUFERS

g W L TR
1 21.1 2,4-Di-tert-butylphend C1H»0
2 21.46 1,3-Benzodioxole, 4-methoxy-6-(2-propenyl)- C11H1,03
3 28.53 Methy| tetradecanoate Ci5H300,
4 30.77 (Z)-Ethyl pentadec-9-enoate Cy7H3,0,
5 31.9 cis-10-Pentadecenoic acid, butyl ester CigH3505
6 31.44 Pentadecanoic acid, methyl ester C16H3.0,
7 33.18 7,10-Hexadecadienoic acid, methyl ester C17H300,
8 33.34 7,10,13-Hexadecatrienoic acid, methyl ester C17H250,
9 33.46 Methyl hexadec-9-enoate C17H3,0,
10 33.69 9-Hexadecenoic acid, methyl ester, (Z)- Cy7H3,0,
11 33.95 Hexadecanoic acid, methyl ester Cy7H3405
12 35.17 Butyl myristate C1gH360,
13 35.23 Hexadecanoic acid, ethyl ester C1gH360,

Cyclopropanebutanoic acid,2-[[2-[[2-[(2pentylcyclopropyl)methyl]cycl

14 3546 opropyl]methyl]cyclopropyl]methyl]-, methyl ester C2sHe20,
15 35.97 Heptadecanoic acid, methyl ester C1gH360,
16 37.52 9,12-Octadecadienoic acid(Z,Z)-, methyl ester C19H340,
17 37.56 9,12,15-Octadecatrienoic acid, methyl ester, (Z,Z,2) C19H3,0,
18 37.87 Methy| stearate C19H350,
19 38.39 9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,2) CyoH3405
20 38.43 Linoleic acid ethyl ester CyoH360,
21 38.66 cis-9-Hexadecenoic acid, heptyl ester Ca3Hu10,
22 38.83 Hexadecanoic acid, butyl ester CooH4005
23 40.72 7,10,13-Eicosatrienoic acid, methyl ester C,1H360,

DOI: 10.12677/jocr.2024.122016 198 HHL A5


https://doi.org/10.12677/jocr.2024.122016

¥
z
i

S
24 40.94 9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,2)- CaoHz40,
25 41.48 Butyl 9,12-octadecadienoate CyoHi005
26 41.62 Butyl 9,12,150ctadecatrienoate CH350,
27 42.44 Phenol, 2,2'-methylenebis[6-(1,1-dimethylethyl)-4-methyl- Cx3H3,0,
1H-2,8a-Methanocyclopenta[a]cyclopr opa[e]cyclodecen-11-one,

28 426 1a,2,5,5a,6,9,10,10aoctahydro-5,5a,6-trihydroxy-1,4-bis(hydroxymethyl)-1,7,9-t C.rHorO

' rimethyl-, [1S- (1.alpha.,1a.alpha.,2.alpha.,5 . be- 2017286

ta.,5a.beta.,6.beta.,8a.alpha.,9.alpha.,10a.alpha.)]

29 4568 1h,4a-Epoxy-2Hcyclopenta[3,4]cyclopropa[8,9]cycloundec[1,2-b]oxiren-5(6H)- CooHuO

' one, 7-(acetyloxy)decahydro-2,9,10trihydroxy-3,6,8,8,10apentamethy!- 227328
30 47.38 Butyl 9,12,150ctadecatrienoate CxH350,
31 47.47 E,E,Z-1,3,12-Nonadecatriene-5,14-diol C19H340,
32 47.75 Hexadecanoic acid, decyl ester CosH520,

4H-Cyclopropa[5',6'Tbenz[1',2":7, 8]azuleno[5,6-b]oxiren-4one,
8-(acetyloxy)-1,1a,1b,1c,2a,3,3a,6a,6b,7,8,
33 49,51 8a-dodecahydro-3a,6b,8atrihydroxy-2a-(hydroxymethyl)-1,1,5,7tetramethyl-, CaoH300g
[1ar-(1a.alpha.,1b.beta.,1c.alpha.,2a.alpha.,3a.beta.,
6a.alpha.,6b.alpha.,7.alpha.,8.beta.,8a.al pha.)]-

34 51.86 Butyl 9,12-octadecadienoate CoH400s
35 52.23 Butyl 9,12,150ctadecatrienoate CH350,

24. ERBMPMEEETAR

PRI TR B S T R I B R B0 — BRAR R L MITT 250 DI v o 0 v P 1) LA K ok
ELEGTEAESOM BRI E, MABRERIE . S REW . MTT 352 (45 K S i 25 7008 40 B FR 4 £ D
FAR A P €0 R B o A N 5 RO FE AL, B SR (DM SO )5 Al 1 240 i P 330 1R ot S At vk 2 € 1)
MTT 3 JF KA VE 5 (s S . MTT VR F U TRUE BRI 5E . ARSI T 5
TG THRAT AODE AR IR RE S 3R A T A AR B T 1

(1) SERTT%

MK B SR B PDA A S IR HETZM, PR S 50°C A4, fEld & T EINEARN 9 om fE IR
I, HAEFRML 20 ml, Frgtilfs, MRWEICH 200 ul AR fa IR, HIRAMEIRA A5 . KL
(ORI Ji 3 T R R AT LA R LA 6 mm BT B, JF AR AT BB AE PDA AR L
FTER BT I QKB I EAR 6 mm LR IEAN T, RH-PAREXFRBCE 2 kB0, (RS R
20 pL BEE AR AR AE A A (1 mg/mI)iRg I Z=PE4C b, 55— ANIEARA N 20 pL i) — FREE B S B0 IR, 4
MERBCE 3 AT SR BESRILE T 37°CRE R T IR 18~24 h, AR HI TR B 9 /N PP 0 i 1k
Mrsmgs. R ICE 3 AT

(2) EHER

FELGIRIEDY 1 malml I, 2R AL i R Al 5 28 AP T AR AT IR ST L 0 T A e )
TR ECR, BT R AR .

3. GR5ITR
SRR AR IEAR I T SR AR R A0, IZ U Bl - B (GC-MS)IE A SR 73 At He A% A
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J% 77 MHILEESE 35 ML G . XTI 3R A e 5 R i i 7338 e AR A I AT LRI VR E , Wl 1 Fioss.,
FE B 7 L AP B8 S0 33T Rt 5 2 SRAT B AT R T T PR B VAL, 78 SR A A S D O PV R 1, (R 57
LA A 55 A W S A% i B T R DB AR o ) R BV o e, JFGT il 5 2 PR T A K B A 1 4 i 1
(B e o (0 4 BR TR AT HE DM B IS 1k o I EAT AT S 06 00 B 7 L ) LA LA 5.

Figure 1. Antibacterial activity of Bacillus subtilis (left) and E. coli (right)
1. WHEFETE(E) AR KT E ) IEEE

Table 5. Inhibition results of volatile oils against three plant pathogenic fungi

3 5. L = MEYR R EEAHIEILER

i JE LB VR P P 3 1
il B 2 A B 11.2 mm

KIGHFE 15.3 mm
S (O R BRI

4, B&

ARSI AR R ] W 2R A A A 70 S AR s PR EAT AT AT 7T . 8 B W AR AR AR P R
W7y, FATH LLE AR 1 i H A S A AL, Dy ik — 2D PR ER L AE 24 R (8 0 oAt 152 P 4k
RUtEERE A . B, I SE TR A YR B AR A RO B BEAT VRG> M. BN, AEVRAL XL
PR B AW T T, BRATTAT LA 4 3 4% A T A [ 245 A L Al 7 A & 75 A T
P Bz, ARKSEE SRS 1R AR A e A oy S RS, IR EE— BT AR OGN F AR
NIRFIRBERL AR YE o A Bl IX T AR BENS 9 ZAE ) B3 U5 RO AT ™ T R 3R 225, IR et
KUK R A G
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