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Abstract

China has along history of traditional Chinese medicine culture. Delphinium albocoeruleum Maxim.,
an important medicinal herb, is mainly produced in high-altitude regions such as Gansu, Qinghai,
Sichuan, and Xizang. The whole herb is commonly used as a medicine, possessing the efficacy of
clearing heat and drying dampness. Traditional Chinese medicine practitioners often apply it in
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clinical treatments for diseases such as dysentery and enteritis. Literature review indicates that the
primary components of plants in the Delphinium genus are diterpenoid alkaloids and flavonoids.
However, there is currently a lack of research on the chemical components of D. albocoeruleum both
domestically and internationally. Therefore, this study employed a combination of methods including
thin-layer chromatography (TLC), silica gel column chromatography, and high-performance liquid
chromatography (HPLC) to isolate and identify the main chemical components. A total of 8 mono-
meric compounds were obtained in this study. Through identification, they were confirmed as 3
alkaloids and 5 flavonoid compounds. The antibacterial activity of these compounds was tested us-
ing the filter paper disc method. The results showed that all these compounds exhibited significant
inhibitory effects against Escherichia coli, but had poor inhibitory effects on Bacillus subtilis and
other fungi.
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1. 5]

[ 5 2 46 1£(Delphinium albocoeruleum Maxim.), Z4EAEFAREY), FEA TR 2500~4000 KHEK
RIFHI LR EGEN . MRS A —XK, MR o toss, K2 vEgasiiEnt, —RIEN
HHAWELBEYX 2 IbrEz —. DA SR W A ISR, 8 A oAb SRR T R, R
JERY 25 A AR T H P R B R —— AN S . 2024~2025 AEHN], MRS R
YIrp oy B IR % 5 40 ANFN B i AR, DA AR AL A 2 [1]-[10], BRUELAAR, MIZ R AR Hh R B
WA E A [11] [12]. XA VHEEDIFE[L3] AHR[14]. PIBT/RGHEFERAE[15]. PLIPR[16]% 2 M4
.

FARAE Y IEAR 25 o3 R IARAR 25 R B B U AT ), FEIRR 2GR A R AR A a1, T
BXHERAR YR LE, FIRZIOR Y G M, RSP RRE ARG, oS24 M T ok,
{EAE YIS A 25 A Fa 5 BRI R 1A BRI 2R, WO A 785 8 1 W8 2R A R AT 10 22 oy
S A TS VERBIE AT
2. KBS
21 HEYHRERRESEE
2.1.1. R NFSHH

ARSI v AT B = AR R AT R LR L.

A5G BT FH B A B S AR =T R WK 2.

2.1.2. LERIHEEL

BT 0 I SR AR AR ZEM I J5 48 95% L R0 JE I R e 4, T pH EZE 3, FH A TEEAEHL, 1
FKA pHAEZR 9 J5 F SR e 28 0L, 15 2D HEEY) . 2 RILW IR ETIE, B - KR R P
#, ZrAILL 10%. 30%. 50%. 80%. 100%[1) FEsE 4> A2H 45> A~E.
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Table 1. Main experimental instruments

F 1 EELWEE

NEE S e AR
HATRAA DZF-6010 RS FRAGERA PR STE A |
PEAK AR XS105 VI T HAR DUR AR
TERE 25 RAX N-1100 Mg XA IR AR
PR KQ-250B Bl E AR AR
EEAMRIINAY ZF-| AR
NN XS105 i AR - FERI 2 4R
Al KL Sartorius arium 611-UF 7 ] FRAFF i 4 =]
o ROHUR 54X LC-2030C H A B
Shim-pack GIST C18 | &4 5 um 20 x 250 mm B N5E
PR A JiR 4R
WHESEHRA Bruker-DMX 500MHz Bruker
JRBEAY LTQ Orbitrap Elit TR
(VAL RA /S IR+ 2 1 FT-IR, BRUKER TENSOR II Bruker
A EIE IR R DL-400 TERRHL
Table 2. Main experimental reagents
2 2. FEIRF
WA uti g /1 K
FH i srhrat T R H BR A ]
I il BN FA S T AR A
i K srhrat T R H BR A ]
LW 2 Grifral R R BR A ]
PR srhrat T R H BR A ]
i il ZFHIE S T BRA
KL D101 P62 WE I RHECHTA LI 3 IR A )
] SR IR 17009002 R E L S ARH R A A
FEETRE A 200~300 H H I
WL T RE AR 0.2~0.25 mm H R LT

BUH 5> D ZEMEERHZEMr, P& W e - FFEE(130:1~0:1) Aukiisr, B34 D-1~D-7. 45
D-3 WA IEMEER A EMT, LU M - PIEH(60:1~5:1) i), DL BRI, DL ke -
B (L) NPERE ), SR E 4 FALEY 5. 417> D-4 ZEMEERFEENT, DU B - AEH(30:1~0:1) N
Ve, 3346EY) 6 FIHARE S o Kb — AR5 40 ol 48880 SERERER A A 3 RO (i, B35
3; BB, BELEY 8. oy D-5 KA RMELRA:, LLAl F I HEAT BRI S 4 v ROBE
IR A 1. 45 D-6 LRI R, L& HE - HEL(LL) N, BEImAES, Hp—
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AR 73 3E— DA IE A RE AL R Wi A OB il ik AR B &9 25 55— Tl S PR IE AR A A
JERTE, AARBERAR, /ELEWT.

2.1.3. LEYRIERE

W HALE I tHNMR, B3CNMR. HSQC. HMBC 253 &, Jxf b SClkBds, e 7 & MLs
VI 4584 o

&) 1: Lycoctonine; AT TR A, BIL B BRI 2 FHME B, H5r 1308 CasHuNO7, *HNMR
H113C NMR iEEIEH, A 1 MRLIHEGH 2.68~2.61, m) 1 ANHH(L.27, ¢, J = 7.1, 2.0 Hz), 4 DNEH (04
3.67,3.64,3.56,3.48, % 3H,s). 3C NMR dc (125 MHz, CDCl): 91.0, 88.8, 84.7, 84.3, 83.0, 77.9, 68.1,
65.3, 58.3, 58.2, 56.7, 56.2, 53.0, 51.5, 50.0, 49.3, 46.5, 43.6, 38.9, 38.4, 34.0, 32.0, 29.1, 26.5,
14.5. PEUERE S5 SCER[L7RIEXT IRFEA —3, ik &% 14 Lycoctonine.

&) 2: Lappaconitine; €A, MUALEREREW S FEPE R B, HorF 308 CaaHaN2Os, H 'HNMR
H113C NMR £ HIFELE 4 N FEFF B H (0w 8.68, 7.94, 7.55~7.47, 7.08~7.00), 3 AN (0w 3.42, 3.33, 3.31,
% 3H,s), 1 AMEEHRIE(Oc 167.8), 1 AMNELIEHEF(0c 169.4). BC NMR dc (125 MHz, CDCl3): 169.4, 167.8,
142.1, 134.8, 131.5, 122.7, 120.6, 116.2, 90.6, 85.0, 84.6, 83.3, 79.0, 76.0, 62.0, 58.4, 57.0, 56.6,
56.0, 51.4, 50.2, 49.4, 49.0, 48.0, 45.3, 36.7, 32.3, 27.2, 26.6, 26.0, 24.6, 14.0. P if¥E 5 ik
[18]4RiE T R A — 2, L& 2 4 Lappaconitine.

&Y 3: Glaucine; FIVERIRGE dn, BV ARV IR 2 FEYE B, Hoar 08 CaHasNOs, H 'HNMR
1 13C NMR R BAZAE 3 MHIA LR H (0n 7.98, 6.90, 6.70, % 1H,s), 12 AN2KIF C (oc 153.7, 149.9, 149.0,
145.8,130.7,129.9, 127.9, 127.6, 125.7, 113.5, 112.6, 111.9) 4 M F 3£ (0w 3.87, 3.85, 3.84, 3.62), 1 4> N-CHj3
(0n 2.54,'s, 3H). 3C NMR dc (125 MHz, CD;0D): 153.7, 149.9, 149.0, 145.8, 130.7, 129.9, 127.9, 127.6,
125.7, 1135, 112.6, 111.9, 63.9, 60.5, 56.4, 56.4, 56.3, 54.2, 43.9, 34.9, 29.5. VKik¥ 5 CHR[19]
o xR IEA—2, W& 3 N glaucine.

&) 4: 7,4-Dimethoxyl-apigenin; 3 s i, 220N CiHOs, H *H NMR f71E 6 AR
- H (6n 8.08,7.16, 6.73, 6.36), 2 N H%E(6143.96,3.95, % 3H,s), 1 NF2EHE(0412.99,s, 1H). BCNMR
¢ (125 MHz, (CD3),CO): 182.9, 166.3, 164.7, 163.5, 162.8, 158.4, 128.8, 124.0, 115.1, 105.7, 104.4,
98.4,93.0,56.1, 55.7 . & WS £ 5 SCHR[20] 450 %) BB A — 5, #048 @ b &4 4 2 7,4'-Dimethoxyl-apigenin.

A 5: Kaempferol; BB TLEEM AR, 22N CisH100s, F 'H NMR 177E 6 MR LR H (61
8.10,6.92,6.41, 6.20). *C NMR d¢ (125 MHz, CD;0D): 176.9, 165.1, 162.0, 160.0, 157.8, 147.6, 136.6,
130.2, 123.2, 115.8, 98.8, 94.0. J il i 5 SOk [21 )R ] B8 I A — 5, #EE b &4 5 A Kaempferol.

&) 6: Luteoling B EEHIRZS &, 2% 0A CisHi06, H 'H NMR 1 3C NMR K BH{E7E 5 MR
/) H (6n 7.80~7.76, 7.75, 7.25, 6.80, 6.55), 4 ¥lE(dn 13.33, 11.17, 10.27, 9.75, % 1H,s), MR C
(6c 163.4, 102.4). 3C NMR dc (125 MHz, DMSO): 181.2, 163.6, 163.4, 161.0, 156.8, 149.2, 145.2,
121.0, 1185, 1155, 112.9, 103.2, 102.4, 98.3, 93.3. ViE¥E 5 CHR[22]IRIE X HEFEA 5, W% 5E
&%) 6 24 Luteolin,

A 7: Querceting FHETEIEM AR, N CisHi1o07, H *H NMR 1 °C NMR R 77E 5 4
HKIN M H (01 7.77,7.67,6.92,6.42,6.22), PiRXUEE C (0c 148.3,136.7), — /M3t C (dc 176.8). *CNMR
dc (125 MHz, CDs0OD): 176.8, 165.1, 162.0, 157.7, 148.3, 145.7, 136.7, 123.6, 121.2, 115.7, 1155,
104.0, 98.7, 93.9. VHikHE 5 CHR[23)HkiEXS A —3, M EW A T v Quercetin.

&9 8: Apigenin; FEETLEEMA, AN CisHiwOs, H H NMR 1 3C NMR EH71E 6 4
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ZKIA EI H (0n8.22,7.22,6.78,6.49), 1 ANXUEERR FI H (0n 7.07, 1H,s), 3 M3 H (0w 13.26,11.11, 10.64,
% 1H,s), 1AL C (0c 181.2), 2 ANXUEE C (dc 163.2, 102.3). C NMR dc (125 MHz, DMS0): 181.3,
163.6, 163.2, 161.0, 160.7, 156.8, 128.0, 120.7, 1155, 103.2, 102.3, 98.3, 93.5. Wit%ih 5 Cik[24]

RIE XTI —F, WS E S 8 O Apigenin.
2.2. HEPHIREEEMR
2.2.1. BN J/EHH

ARSI Hh i P 2 R B R A R LR 3o

Table 3. Main experimental instruments

%< 3. EESINEE

RE TS B TR
BETIES SW-CJ-2D IR R AT
IR KRR BXM-30R R AA R A R BT R
ER RS ] SPX-250-GB EIRIZ I WA IR A A
ERITERN TS #7% g SRV A TR A
NN XS105 i AR - BRI 2 4R
IR KQ-250B B TR A A A A PR A 5
BT RAA DZF-6010 R FRACGERA PR TTE A |
TEAK AR XS105 VI T HAR DRSS
TiE i 75 KA N-1100 bR AR R AT
A S5 v B FH 30 AR R A T R WA 4
Table 4. Main experimental reagents
4 FETIIKF
) afifiz TR
Bl A=Ak Mg AR A TR A
E4=li A AR BT KA SR A PR A F
B BESR LY AR I B AR A IR ST A F
A srifrat REET KA S R H PR A F
% srirat T R AR PR 2 )

ARSI A PR3 i B TR AR S8 EH 22 N S IR S R AR G A, 5 RR TR A AR R R
(DG-D13-Al 1 DG-D11-A4). %S HJEH (DS-QNN2). RIS i (PGBDKW) . JTHBE(QCYB); 2
Fh i . KA (Escherichia coli). i #E 2F flu 4T 1 (Bacillus subtilis).

2.2.2. SEHHRME

PDA K593 (1 L): D% % 2009, 40K 1L, JRAZM 30 min, &JE, A 20 g % pEAI 16
g BIR, IR, VKRB 121°C. 103.4 kPa, KA 30 min.
LAHIFRIELL): 10g AW, 5o BERHIRYL. 50 FUILHL 169 3, WAMAWRE, KR
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W44 121°C. 103.4 kPa, K% 30 min

HUHY PDA 5 9RJE A0 LA 59538k, MR ZE 50°C, RIAREFRM(25 mL/AN), #FERHE. 4] 5 mm
FTFLAS I B B 10F, B1307E PDA 5 Sk rp g, J [ FE 25 b e 4.3 mm Ab35 5105 00 1 EK 1 5 mm S840
B0 100 pL ZHER BN T LA BR B PACR T, IS, $E R AWM 2KE 5 mm
A

B LAY A 100 pg/mL BRI, AL 10 pL £ 0004 B T 040 b, AN IR —
ANPELR AN 10 pL A A s AR

2.2.3. SLIRGER

8 MUAEIIIN KIGHT BA RAFFAMHIET, K& 1 MmO s L, MwE BRIk 6.5
mm; XA SRR R 3 — o A HIRCR, BLARR AR AN R, (H T B S PR AT A [ 1 B VA
ARG — s % 5 R ECE AR LB AR RO . &1 DB A 1 (100 pg/mL) AR, R TR KT
FiEL R . DG-D13-Al. DG-D11-A4. DS-QNN2. PGBDKW. QCYB 4z, Hrh LA 535t
i, FNEEXTE, PDA 8R3krh, & 5 ha Ext .

Figure 1. Inhibitory effect of compound 1 on seven pathogenic bacteria
E 1. & 13t 7 fimEEHIHISER

3. g

AT FCEE W BB 0 S AR ST, Bt 8 AT A&, i 2 NN Cre- iAW
B, 1A TR A AR, DL 5 AN SEEREAL A . X B O R R LML E . AT
WX A, SRR IS S8, SN, X 8 MU AWIIEIRE N 100 pg/mL XH4HE
A AR R e I, T KT B B ) SRS T S o i ST 2 R U 245 A R B 4 S 1 R
HEAT BRI S 7
4. B2

RIRTIVE NI R IR DI RIRIR , A S 25 e A SRS ITE RO 1 SCHEME T . AR
T ZFEE . B ASE A R A R R e ) 8 MEA Y, /3l Lycoctonine (1), Lappaconitine
(2). Glaucine (3). 7,4'-Dimethoxyl-apigenin (4). Kaempferol (5). Luteolin (6). Quercetin (7). Apigenin (8),
FFxf AT A SR OB AT, AT W AR AR AEAE 5 W TT R U R AF ST . A RS
fiEt 7 EREREDIENE A 2R, ANDOZSREY BT A S 4 1 B S B i,
[ AR Sy e g S A DU AR 24 i 16 R 2% DR T R P8 Al A D U A0 G 1 N B SR

SRk
[1] Liu, Y., Zhao, Y.D., Zhong, H.Y., et al. (2024) Diterpenoid Alkaloids from Delphinium liangshanense. Chemistry &
Biodiversity, 21, e202301923.

[2] Huang, S., Wang, J., Pu, Y., Liu, Y., Chen, Y., Chen, L., et al. (2024) Diterpenoid Alkaloids from Delphinium trichoph-
orum. Phytochemistry, 225, Article ID: 114186. https://doi.org/10.1016/j.phytochem.2024.114186

DOI: 10.12677/jocr.2025.132013 131 HHL A5


https://doi.org/10.12677/jocr.2025.132013
https://doi.org/10.1016/j.phytochem.2024.114186

A

N;

(3]
(4]
(5]

(6]

(7]
(8]

(9]
[10]

[11]
[12]

[13]

[14]

[15]

[16]
[17]

(18]

[19]
[20]
[21]
[22]

[23]
[24]

Nan, Z., Shang, Y., Deng, C., Zhu, Y., Jiang, G., Wang, Z., et al. (2024) Two New Cytotoxic Diterpenoid Alkaloids
from Delphinium grandiflorum. Phytochemistry Letters, 61, 11-15. https://doi.org/10.1016/j.phytol.2024.03.003

Li, X.Y., Chen, R.S,, Li, G.C., et al. (2024) Four New Lycoctonine-Type C19-Diterpenoid Alkaloids from the Whole
Plants of Delphinium kamaonense. Journal of Asian Natural Products Research, 27, 658-668.

Li, Q., Wang, Z., Wang, M., Yu, H., Chen, L., Cai, Z., et al. (2024) Brunonianines A-C, C20-Diterpenoid Alkaloids with
Cyano Group from Delphinium brunonianum Royle. Phytochemistry, 219, Article ID: 113987.
https://doi.org/10.1016/j.phytochem.2024.113987

Li, Q., Gu, M., Wu, H., Xu, C., Yu, H., Zhang, Y., et al. (2024) Brunonianines D-F, Three New C19-Diterpenoid Alka-
loids from the Delphinium brunonianum, with Therapeutic Effect on Ovarian Cancer in Vitro and in Vivo. Bioorganic
Chemistry, 148, Article ID: 107478. https://doi.org/10.1016/j.bioorg.2024.107478

Kurbanov, U.K., Levkovich, M.G. and Mukarramov, N.I. (2024) New Diterpene Alkaloid from Delphinium paradoxum.
Chemistry of Natural Compounds, 60, 115-118. https://doi.org/10.1007/s10600-024-04271-0

Wu, J.,, Li, G., Ruan, H., Lu, R., Huang, S., Chen, L., etal. (2025) Five New C19-Diterpenoid Alkaloids from Delphinium
pachycentrum Hemsl. and Delphinium majus Ulbr. as Potential Acetylcholinesterase Inhibitors. Fitoterapia, 182, Article
ID: 106431. https://doi.org/10.1016/j.fitote.2025.106431

Wang, X., Xu, Y., Zhang, Z., Li, H. and Chen, L. (2025) C19-Diterpenoid Alkaloids Isolated from Delphinium forrestii
var. viride. Phytochemistry, 233, Article ID: 114405. https://doi.org/10.1016/j.phytochem.2025.114405

Sun, G, Fu, C, Yang, Y., Li, X,, Ma, J,, Huang, S., et al. (2024) Diterpenoid Alkaloids from Delphinium sherriffii.
Journal of Asian Natural Products Research, 27, 143-152. https://doi.org/10.1080/10286020.2024.2376244

SIHZE, BEER, BEER & ERERMNAERSTIRN]. T2, 2016(2): 318-321.
s, ARAE, G, & KRS BRI EY[I]. Frg R K2R (B R BHERR), 2018, 37(2): 60-
62+73.

Alhilal, M., Sulaiman, Y., Alhilal, S., Gomha, S. and Ouf, S. (2021) Antifungal Activity of New Diterpenoid Alkaloids
Isolated by Different Chromatographic Methods from Delphinium peregrinum L. var. eriocarpum Boiss. Molecules, 26,
Atrticle No. 1375. https://doi.org/10.3390/molecules26051375

Jennings, K.R., Brown, D.G. and Wright, D.P. (1986) Methyllycaconitine, a Naturally Occurring Insecticide with a High
Affinity for the Insect Cholinergic Receptor. Experientia, 42, 611-613. https://doi.org/10.1007/bf01955557

Ahmad, S., Ahmad, H., Khan, H.U., Shahzad, A., Khan, E., Ali Shah, S.A., etal. (2016) Crystal Structure, Phytochemical
Study and Enzyme Inhibition Activity of Ajaconine and Delectinine. Journal of Molecular Structure, 1123, 441-448.
https://doi.org/10.1016/j.molstruc.2016.06.051

B, TREE, B, S OBRZGHURE TR FE[]. bR AR 2R (B /R 24 RR), 2017, 51(3): 328-334.

Mericli, A.H., Pildar, S., Siizgeg, S., Bitis, L., Mericli, F., Ozcelik, H., et al. (2006) Norditerpenoid Alkaloids from the
Aerial Parts of Aconitum cochleare Woroschin. Helvetica Chimica Acta, 89, 210-217.
https://doi.org/10.1002/hlca.200690023

Usmanova, S.K., Tel’nov, V.A., Yunusov, M.S., Abdullaev, N.D., Shreter, A.l. and Filippova, G.B. (1987) Sepaco-
nitine—A New Alkaloid from Aconitum septentrionale. Chemistry of Natural Compounds, 23, 734-737.
https://doi.org/10.1007/bf00596656

Park, H., Baek, M.Y., Cho, J.G., et al. (2011) Insecticidal Alkaloids on Aphids from Corydalis turtschaninovii Tubers.
Journal of the Korean Society for Applied Biological Chemistry, 54, 345-352. https://doi.org/10.3839/jksabc.2011.055

Lou, H., Li, G. and Wang, F. (2002) A Cytotoxic Diterpenoid and Antifungal Phenolic Compounds from Frullania
muscicola Steph. Journal of Asian Natural Products Research, 4, 87-94. https://doi.org/10.1080/10286020290027353

Aldana-Mejia, J.A., Ribeiro, V.P., Katragunta, K., Avula, B., Tatapudi, K.K., Bastos, J.K., et al. (2024) Chemical Char-
acterization and Antimicrobial Activity of Green Propolis from the Brazilian Caatinga Biome. Plants, 13, Article No.
3576. https://doi.org/10.3390/plants13243576

Wi, 7%, WMEM, % SN ERE R RPN T E 244, 2005(2): 74-75.
JE L, FEIEDN, BRET, S WRTIAR S PR R A S [D]. TR AErR R 257k, 2013, 28(2): 394-397.
M, BB, Je0e SRR fst st ]. hEY 252, 2005(4): 29-30.

DOI: 10.12677/jocr.2025.132013 132 H WA


https://doi.org/10.12677/jocr.2025.132013
https://doi.org/10.1016/j.phytol.2024.03.003
https://doi.org/10.1016/j.phytochem.2024.113987
https://doi.org/10.1016/j.bioorg.2024.107478
https://doi.org/10.1007/s10600-024-04271-0
https://doi.org/10.1016/j.fitote.2025.106431
https://doi.org/10.1016/j.phytochem.2025.114405
https://doi.org/10.1080/10286020.2024.2376244
https://doi.org/10.3390/molecules26051375
https://doi.org/10.1007/bf01955557
https://doi.org/10.1016/j.molstruc.2016.06.051
https://doi.org/10.1002/hlca.200690023
https://doi.org/10.1007/bf00596656
https://doi.org/10.3839/jksabc.2011.055
https://doi.org/10.1080/10286020290027353
https://doi.org/10.3390/plants13243576

	白蓝翠雀花化学成分的提取及抑菌活性研究
	摘  要
	关键词
	Extraction and Antibacterial Activity of Chemical Components from Delphinium albocoeruleum Maxim.
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 化合物的提取与鉴定
	2.1.1. 实验仪器与材料
	2.1.2. 化合物的提取
	2.1.3. 化合物的鉴定

	2.2. 化合物的抗菌活性研究
	2.2.1. 实验仪器与材料
	2.2.2. 实验操作
	2.2.3. 实验结果


	3. 讨论
	4. 总结
	参考文献

