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[ Abstract | Objective; To systematically and comprehensively analyze coumarin components in Angelicae
Sihensis Radix by an efficient and stable HPLC-Q-TOF-MS/MS method, in order to offer the theoretical basis to
develop coumarin, establish the quality control standard and apply in clinic. Method; The separation effect of
coumarin components was extracted by adjusting the column, temperature, mobile phase, flow rate, sample
concentration and other conditions, and various coumarin components in Angelicae Sihensis Radix were identified
by corresponding standards, precise molecular mass, polarity, pyrolysis pattern. Result; In this study, a high-
efficiency and stable coumarin separation method was established that can be used to separate complex components,
and 14 coumarin components were identified in this study, including phellopterin and osthenol that were rarely
reported as effective components in Angelicae Sihensis Radix. Major fragment ions of coumarin components were
analyzed. The cleavage in methoxy bond or anisole bond on the parent nucleus was the primary pattern for coumarin
components, which was summarized for detecting unknowing coumarins. Conclusion: Abundant coumarins were
contained in Angelicae Sihensis Radix. Further qualitative and quantitative analysis of coumarins are conducive to

improving the quality standards of Angelicae Sihensis Radix, and providing reference for the development of
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coumarins and clinical application of Angelicae Sinensis Radix.
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Fig.2 Total ion of 14 coumarins from Angelicae Sinensis Radix extraction
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Fig. 3 Fragment pathways and mass spectrum of

8-methoxypsoralen
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Fig.4 Fragment pathways and mass spectrum of isoimperatorin
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Fig.5 Fragment pathways and mass spectrum of phellopterin
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Fig.6 Fragment pathways and mass spectrum of pabulenol
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Fig.7 Fragment pathways and mass spectrum of isopimpinellin

22 P IR] G S ) A HG A PR R OB A AR A AR I, G 2 B
PR HIHLA R 75 — B, AR L A o 22 5, DL RO AE
ﬁﬁﬂﬁﬁmmﬁhﬁmﬁﬁﬁmﬁﬁ%hW%£

) 250 5 A AL TR ) 1 33 K R R A PR 4 7 2 0
PR A AR AT 50 % 2 BT 5 25 1]

[&%& k]

[ 1] HERZMZEG L fAe AR IR E 2
Jemt . b [ B 25 BB A, 20150133,

[2] EJEM AR, RETT, 5. M 77 202405
HEROB A W m [T]. o E S8 U7 R AR,
2014,20(7) .42-45.

[3] B4 PR, &, %, LC-MS /3 #r 2 7N
ETHA D], b S R O A Ak L, 2016,22(9) -
63-67.

[4] Kim A N,Cho J L, Son N R, et al. Development of

— & M].

analytical method for determination of baicalin,
eleutheroside E, and ligustilide by LC-MS/MS in raw
materials of health functional foods [ J]. J Food Saf,
2017,32(3) :193-198.

[5] HUPY,LIU D,QIN Z, et al. Elucidation of transport
mechanism of paeoniflorin  and the influence of
ligustilide, senkyunolide 1 and senkyunolide A on
paeoniflorin transport through Mdck-Mdrl cells as blood-
brain barrier in vitro model [ J]. Molecules, 2016, 21
(3):1137-1149.

[6] MAW, WANG W H, PENG Y, et al. Ultra-high
performance liquid chromatography with tandem mass
spectrometry method for the simultaneous quantitation of
five phthalides in rat plasma: application to a

comparative pharmacokinetic study of Huo Luo Xiao

Ling Dan and herb-pair extract[ J].J Sep Sci,2016,39

(11):2057-2067.

- 161 -



5525 55 13 1] FEXEFFFRE Vol. 25, No. 13
2019 47 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2019
[7] LIW X, TANG Y P, QIAN Y F, et al. Comparative 2013,25(2) :201-219.

(10]

[11]

[12]

[14]

[15]

[16]

[17]

analysis of main aromatic acids and phthalides in
Angelicae Sinensis Radix, Chuanxiong Rhizoma, and Fo-
Shou-San by a validated UHPLC-TQF-MS/MS[J]. J
Pharm Biomed Anal,2014,99(11) :45-50.

Bartnik M, Slawinska-Brych A, Zurek A, et al.
8-methoxypsoralen reduces Akt phosphorylation, induces
intrinsic  and  extrinsic  apoptotic  pathways, and
suppresses cell growth of SK-N-AS neuroblastoma and
SW620 metastatic [J1. ]
Ethnopharmacol ,2017,207 :19-29.

Franklin C, Cesko E, Hillen U, et al. Modulation and

colon cancer cells

apoptosis of neutrophil granulocytes by extracorporeal
photopheresis in the treatment of chronic graft-versus-
host disease[ J].PLoS One,2017,10(8) :1124-1136.
OUYANG J Y, JIANG H L, et al. Isoimperatorin
ameliorates  osteoarthritis by  downregulating  the
mammalian target of rapamycin Cl signaling pathway
[1]. Mol Med Rep,2017,16(6) :9636-9644.
Wijerathne C U B, Seo C S, Song J W, et al.

Isoimperatorin attenuates airway inflammation and mucus

hypersecretion in an ovalbumin-induced murine model of

asthma[ J]. Int Immunopharmacol ,2017,49 (6) :67-76.
AR R RSB, S Y bR fE T R
RS [T]. o E S50 07 0 % 4¢3, 2017,23(7) :
18-23.

TIAN W Q, CAI J, XU Y Y, et al. Determination of

xanthotoxin ~ using a  liquid  chromatography-mass
spectrometry and its application to pharmacokinetics and
tissue distribution model in rat[ J]. Int J Clin Exp Med,
2015,8(9) :15164-15172.

Ngo L, Tran P, Ham S H, et al.

Simultaneous

determination of imperatorin and its metabolite
xanthotoxol in rat plasma and urine by LC-MS/MS and
its application to pharmacokinetic studies [ J ]. J
Chromatogr B,2017,1044/1045:30-38.

WANG Y, YANG H J, MA Y Y. Simultaneous
determination of three furanocoumarins by UPLC/MS/
MS: application to pharmacokinetic study of Angelica
dahurica Radix after oral administration to normal and
experimental colitis-induced rats [ J]. Molecules, 2017,
22(3):109-123.

HUO H L, JIA P P, ZHANG X X, et al. Tentative
identification of new metabolites of cnidilin by liquid
chromatography-mass spectrometry[ J].J Chromatogr B,
2015,995(5) :85-92.

HUO H L., YU S H,X Z LIU, et al. Simultaneous and
sensitive determination of eight coumarins in rat bile and
urine after oral administration of Radix Angelicae
Dahuricae extract by liquid chromatography-electrospray

ionization-mass spectrometry [ J ]. Acta Chromatogr,

- 162 -

(18]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

YUAN L,ZHANG Y Q,LIAO M,et al. UHPLC-Q-TOF-
MS/MS-based
metabolites of cnidilin in human liver microsomes| J ].
Biomed Chromatogr,2017,31(11) :3992.
Lien N, Tran P, Ham S H, et al.

determination  of

screening and  characterization  of

Simultaneous
imperatorin  and its  metabolite
xanthotoxol in rat plasma and urine by LC-MS/MS and
its application to pharmacokinetic studies [ J]. J
Chromatogr B,2017,1044(9) :30-38.

ZHAO A H,ZHANG Y B, YANG X W. Simultaneous
determination and pharmacokinetics of sixteen Angelicae
dahurica coumarins in vivo by LC-ESI-MS/MS following
oral delivery in rats[ J]. Phytomedicine,2016,23 (10) :
1029-1036.

SONG G S,JINM M,DU Y F,et al. UPLC-QTOF-MS/
MS based screening and identification of the metabolites
in rat bile after oral administration of imperatorin[ J].J
Chromatogr B,2016,1022(11) :21-29.

BAI Y,LI D H,ZHOU T T, et al. Coumarins from the
roots of Angelica dahurica with antioxidant and
antiproliferative activities [ J ]. J Funct Food, 2016, 20
(7):453-462.

SHI X W, WANG S, QIAN O, et al.

pharmacokinetic interaction between Glehniae Radix and

Herb-herb

Ophiopogonis Radix in rats using superimposed multiple
product ion ( SMPT) LC-HR-MS/MS[J]. Rsc Adv,
2017,7(47) :29732-29741.

ZHAO A H,ZHANG Y B, YANG X W. Simultaneous
determination and pharmacokinetics of sixteen Angelicae
dahurica coumarins in vivo by LC-ESI-MS/MS following
oral delivery in rats[ J]. Phytomedicine,2016,23 (10) :
1029-1036.

YANG A H,CHEN J X,MA Y T,et al. Studies on the
metabolites difference of psoralen/isopsoralen in human
and six mammalian liver microsomes in vitro by UHPLC-
MS/MS [ J].J Pharm Biomed Anal, 2017, 141 (8):
200-209.

YANG Y F,ZHANG L,ZHANG Y B, et al. Simultaneous
assessment of absorption characteristics of coumarins
from Angelicae Pubescentis Radix: in wvitro transport
across Caco-2 cell and in vivo pharmacokinetics in rats
after oral administration[ J]. J Chromatogr B,2017,1060
(5) :308-315.

IR, BUE S, KAE, % A% L8 i PI3K/
Akt i #% X7 Ang 11 375 5 I8 K0 UL 40 B8 /Y Of 37 4R
[T]. v E 528 77 % 24 78,2018 ,24 (2) :135-139.
R |5 | FI NS EAN-= ¥ b 27/ POR 1=
o WL ET 44 40 AL 1 48 B R D S WA A 52 o [T ] P
LU )y 4 4 ,2018,24(12) 1136-142.

[REHE BEM]





