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Abstract

Aconitum pendulum Busch, a perennial herb of the genus Aconitum in the family Ranunculaceae, has
high medicinal value. Its tuberous roots are commonly used in traditional medicine for their effects
in dispelling wind and dampness, promoting blood circulation, and relieving pain. In this study, Gas
Chromatography-Mass Spectrometry (GC/MS) was used to identify 27 compounds from Aconitum
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pendulum Busch. To further explore the application scope of the volatile oil from Aconitum pendulum,
its antibacterial activity was determined. The experimental results showed that this substance ex-
hibited a dose-dependent inhibitory effect on Escherichia coli and Bacillus subtilis, while having no
significant inhibitory effect on Staphylococcus aureus.
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1. 518

Bt HE(Aconitum pendulum Busch) B RARHS Sk & 2 R AL WA YY), 7 T B 7 B AR 2% L P e
VAL DX, AR RS, B B UR, Z5FT e AR 26~100 JEOK 2 18] AR L,
MR 255 B A LB &, 7~9 AIT I GEE GO, BRIy, SRR, ¥, AR
B, SRNEME] RN, BARKERIE . 3 MR 2GR BT i KGR B4 RS
[1] [2]. BARZEROFFCR R, L2580 el 3 B il ARVl S FE R sy, BAHIEE . Rl HiR.
UM SIS PR3], (EAERAIZ, EMPE &S LM [4]-[6], FR4/KHE 6~8 /N AEH T2
BRAR A, I A I FH 75 % 42 1 751 B i A H 5 Sl 3 24547

FERMAE Dy 2R W B R A ), BB R RIS . AR EOE . RO GE . B
BBl A IRETR B R BGESSHORIRIN 7], HRorMsn il 77 & A& R AT A 4%
BT, P 5 75 R SR I PR B B A T A P 22 5 K, W AR TR 9 o0 e ple A
HANFI IR R [8] o [RIR, 24 4 gk ot A M A T 5 A = TR P B BT S B AR, it 2 A =2 I
BH A T R L P S R B9 [9], IR A BN R TS N T R R AR U 25 it 1 Se B ik o SR U HOF%
KM B2, TAE IR MR AT 70 B 488 o R - BRIk FH A (GC-MS) & A AT 45 & il B 4 FA) SR
TR ZEARG G TR GIE IR0 B HE S5 TS (RS HEE PEOC S [10], L RE R TR (45 A 1k R 1
PRI 22 AR 00 85, TRl 1 i B8 T UR(EN AR BURFIERE B 7, S5 5 8 FRDL D, mI PRI S e AL
Ex/EToR

B B 25D RERR NG, AR 24 PRI VE R 20 BOIT U 46 32 ORE o (B H R e e 2 5 11
RV EAL, HAFERD ARG RGMENT, JURTE LT T A Bb . 2Tk, AW
KA S - B (GC-MS) S5 Se #EHAR , FIMT R HR A AL A 4R, Rl ARSI S5, 7
A R RV Al 20 0 AT D < € 3 0 BT AU 8 SR S Y B P2 A2 4 A PR P A 24 T
N AR = 20U & BT A 55 L B BEAR At

2. SELRERSY
21 BRMRENSEE

2.1.1. SEIERSHH
ASSEG Hh P BB R AR R A KA L.
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Table 1. Main experimental instruments
1 EEINE

INEE LiEEs LGSR 3
HAETIRAE DZF-6010 P FAHEALRA R TR A
AR AR XS105 DT AR DUR AR
Jig e 7 A N-1100 bR AR A IR A
GEEN b hirtrs KQ-250B Bl A A R AR
MR XS105 i MR B -FE A 22 4
AT AR 78908 TSR R A A
HBLlKAL Sartorius arium 611-UF 7 [ FRAS ) i 2 7]

ASEG BRI R R A KA 2.

Table 2. Main experimental reagents

%< 2. EESLIIRF

AR A/ TR
iR s TR AL A A 7
S Ll oris AR A 7
R BTRE 200~300 HBHEFL T
KALBAE D101 O IR RHECHT DR (7 A )

2.1.2. R HAVEE

¥ 10 kg BB R B S5 20 IR 0 S DR IR A, TR pH A 3, FH AP AR B AU
et . 2 RALBIEAEE ML, HEE - ZKAR R AN B BRI AT It oAk 73, 435 LA 10%. 30%. 50%.
80%- 100%[¥] FEE > M4 5y A~E. EUALSr E & IEARERGHEZHT, DA & H ke - FEE(50:1~1:1) APt
13 EMCRY, A F AR A O FEgEAT BT

GC %M. RABFTHEM R, @GR 60°C, 452 min, LL5°C/min # % THEE 280°C,
TRFF 2 min; RALERE BTN 250°C, FAIEM @A (R4 > 99.999%), H A NHHTE A
52.7 kPa, “F-¥J3iti# 1.0 mL/min, itk 40:1, #EFREE 1.0 uL.

El %1 R T&EG3 THEN), B TIREE 230°C, PUHFTENE 150°C, H T AR 70eV, K4t
HLUA 34.6 pA, IR L 1388 V5 M 2 S5 4 4R [R5 (280°C), WAIAEIR 5 min, JiiEHRJEH m/z
10~550 amu.,

2.1.3. BEMBSTHEE
e 3 o, WERBREEICR Y T 2 5 27 MEEY, USRI EYovE, HALiik 81.5%, Wi
FoNBER P MR 4B SRR R AT .

2.2. R BMPOMERNHAR

221 KBUFSMH
ARSI i P 2 R B AR R A R IR 4
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Table 3. GC-MS determination results of oily substance in Aconitum pendulum Busch

5% 3. SREEHIRMIA GC-MS MIEER

Frs ALsEAARK REISE ferat
1 Octanoic acid, methyl ester 9.78 CoH1802
2 Dodecane 11.9 Ci2H26
3 Nonanoic acid, 9-oxo-methy| ester 18.86 C10H1803
4 2,4-Di-tert-butylphenol 20.69 C14H220
5 Methy| tetradecanoate 24.87 Ci5H3002
6 14-Pentadecenoic acid 26.81 Ci15H2802
7 Pentadecanoic acid, methy| ester 27.13 C16H3202
8 13-Methyltetradec-9-enoic acid methyl ester 27.35 C16H3002
9 Methyl 16-hydroxyhexadecanoate 27.59 C17H3403
10 Hexadecanoic acid, methyl ester 29.26 C17H3402
11 cis-10-Heptadecenoic acid methyl ester 31.64 C18H3602
12 9,12-Octadecadienoic acid (Z,Z)-, methyl ester 32.77 C19H3402
13 7-Methyl-Ztetradecen-1-ol acetate 335 C19H3402
14 Methyl stearate 34.37 Ci19H3802
15 Linoleic acid ethyl ester 34.84 Ca20H3602
16 Cyclopropaneoctanoic acid, 2-octyl-, methyl ester 35.59 Ca20H3802
17 Methyl 9.cis.,11.trans.t,13.trans.-octadecatrienoate 36.02 Ci19H3202
18 6,9,12-Octadecatrienoic acid, methyl ester 36.42 Ci19H3202
19 cis-11,14-Eicosadienoic acid, methyl ester 371 C21H3302
20 Linoleic acid ethyl ester 37.37 C20H3602
21 r'\:eetmll)s;/[czlé(p{r%g;z/irg%ﬁ;H?Jggplm?gggfflrgethy|)ethyl]butanoate 37.49  CaxsHeO
22 Eicosanoic acid, methyl ester 37.62 C21H4202
23 Pyrano[4,3-b]benzopyran-1,9-dione,5a-methoxy-9a-methyl-3-(1-propenyl)perhydro 38.17 C17H2405
24 Pentyl linoleate 39.07 Ca3H4202
25 Campesteroln 39.99 CasH4s0
26 (2)-13-Docosenoic acid, methyl ester13 40.53 Ca23H4402
27 Methyl 20-methyl heneicosanoate 40.96 Ca3H4602

Table 4. Main experimental instruments
=4 FEROMHE
{2 445 i CTIIE -
HFTAES SW-CJ-2D TN B AT PR A 7]
AR KRR BXM-30R RS G R A R ST )
TEIR I IR A SPX-250-GB IR S WA PR A ]
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QEREERH7N TS &% WS REEE AR A F
HLT R XS105 Emw 2SR TR VIIE S
IR KQ-250B Bl A AR AR
FE TR DZF-6010 RS T AL A PR DL A
AR AR XS105 DT AR DR AR
Jig e 28 KA N-1100 bR AR R AT

ARSI B A B RRR R R A T R LR 5

Table 5. Main experimental reagents

%< 5. EELIIRF

il airE C I

g A Eig B AR IR A ]
)i A RAET KA AR A R A
FERESE I A R R R AP A R TUE AR
AL St RAET KA AR A PR A

L St RAET KA AR A R A

ARSI FASEFH FR) 98 V5 TR DR 25 B 22 M A8 R S R AR I S iRl 3 B Bk 73 70l o KA 1A
(Escherichia coli). 4% ZF {4 % (Bacillus subtilis). 4% {473 %j 3R # (Staphylococcus aureus) .

2.2.2. KUGIRME

PR RV I % . TEHB W & AT JC B ERAE, 30 FH K B B P bR M AR} 55 5 B B H e VR A7 Bk D &
BRI, TR RS TR TR R T 34T VU X R %R . B PR B BN 37 CIEIRIE F-4H, Hidr 18~24 /i H
EHREE DR HERIAPICAE R M T 5~10 mL MiiAR; 775, B TR IR F L 200 rpm #
TR T 4~6 /M. R B AREE AT A K (ODsZI A 0.6~0.8), K555 -T2 K i B8 0
3000~5000 rpm E5.0r 5 /- BISAE B AR . ¢ BIEWS, IINTCR AR 2R /K B By, 8B MR AR Ik
FE, B R £ S B S O 108~108 CFU/mL ) T B

LA 97551 L): 109 BAME, 59 FFRHEEY, 59 &Aih, 169 Bifls, RN, KK
4% 121°C. 103.4 kPa, K 30 min.

ELWEIES T, HKEEM LA MAREFREAHIE 50°C, B 25 mL & # 8| A\ JC #5577 ML (B2 90
mm), B 30 /e A e A RERE . B 100 L BRI LA FARE R, FH CH R EE IR
5, =HiRFE 5 SEMEREI T B AR WS, (R 5 mm fTILAREUELC S I miR K, FEE
BETBUR 5 BUEAR 6 BRIV BT 4 3 i A

PR R HTRE S ) T B VA )23 BIBC A 1 mg/mL. 3mg/mL. 5Smg/mL £33, B 10 uL 500 F—
GO S MPELC N 10 uL RRRAEEAE N2 EIt iR, PR AR B X R B Ab B
B3 ATATSES, SPARBIE N 3T CIHIRIGIRM, 5597 24 /NI JE WS 30 G Bl T A o, A R A R R
A58 SOV 00 T P 1 LA
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Figure 1. The inhibitory effect on Escherichia coli
Bl 1. IR EAIEIRER

Figure 2. The inhibitory effect on Bacillus subtilis
B 2. WHEZFATERIIHIZER

Table 6. The inhibition results of 5 mg/mL Aconitum pendulum volatile oil against three kinds of bacteria
F= 6. 5 mg/mL EXHEEIE & X = MR E RN 45 R

L3 P BAR

RIGHT B 8.06 +0.14

Fili B 2 AT 11.31+0.71
GO E RN

H 24 R A R 2 i R B R M RIS M gy, AR TR 2 2 U T I A G 4y, AR ST
FI B IRARHN TR A R 2 o A FUHR I T PR A R 25 op 4 R iy FEHEAT SO 3 - T RS X (GC-MS)
IINT, 4552 27 ANMEAWD, 50 LR FE AR A MR I M S8, D B PR L - 4 B €656 4 Bk B (Staphylococcus
aureus). K FT i (Escherichia coli) %% 2 f 4T i (Bacillus subtilis). [ 1 8, Zbiis & o KT
T R 2 2 FROAT 80 A4 o P S 7R A, 1 mg/mL B 42 5 it K AT T P 400 ) 28 SR AR B S (30 1 Pl
%4 5.69 mm), 3 mg/mL B B B A2 N 6.25 mm, [FIFEINHIRURE5S, HEERZ IR 5 mg/mL 4 &
?ﬁ*%%%ﬁﬁ%@ﬁ.ﬁﬁ%S%mm Pl 2 B, 1 mg/mL A IR A B A AT B R I B
SRR P (B PEl B 7.32 mm), RERIZE 3 moimL S5, PR AT — R G SR (0 I P ELAR
4 10.04 mm), 4KEETHAE 5 mo/mb BRI AR B B AR ZE AN K (B R B4R 11.31 mm); Tfi R
< (OR8] T BR TR TC AR A F (o 6 FTR).

ARSCHE TS T R R B A, AN S e 27 &, o IRRE Y 81.5%, FFXT
FERCIMAEAT T ARG TE I T, UF B R MG Al B T B A 1 O BON B R, X KT R A
SHEMEIER, T 4 R A BR B IR A o DA 45 v U IR B v R 7E L R AT AT A I TE

DOI: 10.12677/jocr.2025.132019 193 H WA


https://doi.org/10.12677/jocr.2025.132019

&
e
5

FAIME, 70 J5 SEEAT T AR L R — i
S50

(1]
(2]
(3]
(4]

(5]

(6]
(7]

(8]
(9]
[10]

Bertig e DERBELR. BiirhEzgM]. dbat: Rl d s, 1971
Wrsalt, WIRKLHE. WPGRZGM]. B 2R IR ik, 1989.
FRAEpk. IRIE S Sk 8 25 - YT SO [3]. 24564, 2004(2): 149-152.

Sun, J., Sun, Q., Li, X., Li, W., Li, Y., Zhou, Y., et al. (2024) Species Identification and Genetic Diversity Analysis of
Medicinal Plants Aconitum pendulum Busch and Aconitum flavum Hand.-Mazz. Plants, 13, Article 885.
https://doi.org/10.3390/plants13060885

Wang, B., Dong, J., Ji, J., Yuan, J., Wang, J., Wu, J., et al. (2016) Study on the Alkaloids in Tibetan Medicine Aconitum
pendulum Busch by HPLC-MS n Combined with Column Chromatography. Journal of Chromatographic Science, 54,
752-758. https://doi.org/10.1093/chromsci/bmw002

Yu, L., Li, S., Pu, L., Yang, C., Shi, Q., Zhao, Q., et al. (2022) Traditional Tibetan Medicine: Therapeutic Potential in
Rheumatoid Arthritis. Frontiers in Pharmacology, 13, Article 938915. https://doi.org/10.3389/fphar.2022.938915

B, % MR R R AR T2 R R[] B KRk (A AR5 R ), 2024,
45(6): 631-640.

WAL, 248, U0, Bk iR S Bk LR AP 3 R [3]. P24k &, 2017, 32(2): 142-146.
The, B, RS, 5 4 P 25 BB FEIR P B 0P8 v PR HE AT 2K 0], AR 24, 2024, 63(11): 843-848.
Va#R, H K. GC-MS BARM M TN EN]. =L, 2022, 49(3): 1-3.

DOI: 10.12677/jocr.2025.132019 194 HHL A5


https://doi.org/10.12677/jocr.2025.132019
https://doi.org/10.3390/plants13060885
https://doi.org/10.1093/chromsci/bmw002
https://doi.org/10.3389/fphar.2022.938915

	铁棒锤挥发油的提取及生物活性研究
	摘  要
	关键词
	Research on the Extraction and Biological Activity of Volatile Oil from Aconitum pendulum Busch
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 挥发油的提取与鉴定
	2.1.1. 实验仪器与材料
	2.1.2. 挥发油的提取
	2.1.3. 挥发油成分的鉴定

	2.2. 挥发油的抗菌活性研究
	2.2.1. 实验仪器与材料
	2.2.2. 实验操作


	3. 讨论与结论
	参考文献

