Natural drug sources for respiratory diseases from Fritillaria: chemical and biological analyses
Table S1 Traditional usage in national minorities of China
	Scientific name
	National minority
	Efficacy

	F. cirrhosa D. Don
	Tibetan
	[bookmark: _Hlk54810992]The bulbs were used for curing tracheitis, menometrorrhagia, the leaves were used for Huangshui disease, and the seeds were used for some disease at head and deficiency-heat symptom.

	
	Mongolian
	The bulbs were used for chest heat and pain, Yin deficiency and dry cough, expectoration with blood, lung heat and cough of children.

	
	Miao
	The bulbs were used for dry cough because of Yin deficiency and expectoration with blood.

	
	Lisu
	The bulbs were used for treatment of cough under fatigue, expectoration with blood, cardiothoracic depression, lung wilt, lung carbuncle, tumor, breast carbuncle.

	
	Tujia
	The bulbs were used for cough, tracheitis, hemoptysis.

	F. delavayi Franch
	Tibetan
	The bulbs were used for curing poisoning and cough because of lung heat, the leaves were used for Huangshui disease, and the seeds were used for some disease at head and deficiency-heat symptom.

	
	Mongolian
	The same as those of F. cirrhosa.

	F. unibracteata Hsiao et K.C. Hsia
	Tibetan
	The same as those of F. delavayi.

	
	Mongolian
	The bulbs were used for treatment of chest heat and pain, dry cough because of Yin deficiency, expectoration with blood, and cough caused by lung heat in children.

	
	Miao
	The same as those of F. cirrhosa.

	F. karelinii Baker
	Kazakh
	The bulbs were used for chronic bronchitis and upper respiratory infection of children.

	
	Uighur
	The bulbs were used for treatment of chronic cough asthma.

	F. maximowiczii Freyn
	Mongolian
	The bulbs were used for curing cough leaded by lung heat, lung tingling, chronic bronchitis, asthma, indigestion, cold.

	F. pallidiflora Schrenk
	Mongolian
	The same as those of F. maximowiczii.

	
	Kazakh
	The bulbs were used for urgent/chronic bronchitis and upper respiratory infection of children.

	
	Uighur
	The bulbs were used for treatment of chronic cough asthma and carbuncle cough.

	F. thunbergii Miq.
	Mongolian
	The bulbs were used for curing cure colds, coughs, ulcers, lymph node tuberculosis, carbuncle.

	
	Jingpo
	Bulb cures upper respiratory tract infection, bronchitis, lung abscess, gastric and duodenal ulcer, goiter.

	
	Deang
	The same as those of Jingpo of the species

	F. ussuriensis Maxim
	Korean
	The bulbs were used for lung deficiency, cough, cough due to exogenous wind-heat, phlegm depression.

	F. walujewii Regel
	Kazakh
	The same as those of F. pallidiflora.

	
	Uighur
	The same as those of F. pallidiflora.



Table S2 Traditional usage of Fritillaria species in different countries.
	Scientific name
	Local names
	Medicinal part and native country
	Traditional/ethnopharmacological records
	References

	F. anhuiensis S.C. Chen et S.F. Yin
	An Hui Bei Mu (Chinese)
	[bookmark: OLE_LINK6]Bulbs, China
	Be used for coughs, asthma, bronchitis
	[1]

	[bookmark: OLE_LINK4][bookmark: OLE_LINK5]F. cirrhosa D. Don
	Chuan Bei Mu (Chinese); Sen-Baimo (Japanese)
	[bookmark: OLE_LINK12]Bulbs, China
	Be used for treating respiratory diseases such as cough, expectoration and asthma.
	[2]

	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]F. delavayi Franch
	
	
	
	

	[bookmark: OLE_LINK9]F. unibracteata Hsiao et K.C. Hsia
	
	
	
	

	F. unibracteata var. wabuensis
	
	
	
	

	[bookmark: OLE_LINK10][bookmark: OLE_LINK11]F. ebeiensis G.D. Yu et G.Q. Ji
	E Bei Bei Mu (Chinese)
	Bulbs, China
	Be used as Chinese folk medicine for clearing heat, moisturizing lungs, and throat diseases
	[3]

	F. ebeiensis var. purpurea G.D. Yu et P. Li
	Zi Hua E Bei Bei Mu (Chinese)
	Bulbs, China
	Similar to that of F. ebeiensis
	[4]

	F. hupehensis Hsiao et K.C. Hsia
	Hu Bei Bei Mu (Chinese)
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Bulbs, China
	--
	

	[bookmark: OLE_LINK3][bookmark: OLE_LINK15]F. imperialis L.
	Ashk-e-maryam (Farsi)
	Bulbs, Iran
	Be used as an anti-cough and spasmodic drug, and for
treatment of various diseases such as asthma, bronchitis, Alzheimer, sciatica and wound healing
	[5]

	
	--
	Bulbs, Turky
	Be used for the treatment of various ailments such as sore throat, cough, asthma, bronchitis, scrofula, gland tumor, dysuria and haemoptysis.
	[6]

	[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK16][bookmark: OLE_LINK17]F. karelinii Baker
	Sha Bei Mu
	[bookmark: OLE_LINK19]Bulbs, China
	Similar to Chuan Bei Mu
	[7]

	[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK18]F. lichuanensis P. Li et C.P. Yang
	Li Chuan Bei Mu (Chinese)
	Bulbs, China
	--
	[8]

	[bookmark: OLE_LINK22]F. maximowiczii Freyn
	Rinyou-Baimo (Janpanese)
	Bulbs, China
	A substitute for the bulbs of other Fritillaria species
	[9]

	[bookmark: OLE_LINK23][bookmark: OLE_LINK24]F. meleagris L.
	Snake’s head fritillary
	Bulbs, Asian and northwestern Europe
	--
	[10]

	[bookmark: OLE_LINK25]F. michailovskyi Fomin
	--
	Bulbs, Turkey
	--
	[11]

	[bookmark: OLE_LINK26]F. monatha Migo
	Peng Ze Bei Mu
	Bulbs, China
	Similar to Chuan Bei Mu
	[12]

	F. ningguoensis S.C. Chen et S.F. Yin
	Ning Guo Bei Mu
	[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Bulbs, China
	Similar to Chuan Bei Mu and Zhe Bei Mu
	[13]

	[bookmark: OLE_LINK27]F. pallidiflora Schrenk
	Yi Bei Mu
	[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Bulbs, China
	Be used for antitussive, antiasthmatic, and expectorant drugs
	[14]

	[bookmark: OLE_LINK30]F. puqiensis G.D. Yu et G.Y. Chen
	Pu Xi Bei Mu
	Bulbs, China
	Similar to Bei Mu
	[15]

	[bookmark: OLE_LINK33]F. roylei Hooker
	--
	Bulbs, Western temperate Himalaya from Kashmir to Kumaon
	Used in the treatment of asthma, bronchitis and tuberculosis
	[16]

	[bookmark: OLE_LINK34]F. shuchengensis S.C. Chen et S.F. Yin
	An Hui Bei Mu, Shu Cheng Bei Mu
	Bulbs, China
	Antitussive
	[17]

	[bookmark: OLE_LINK37][bookmark: OLE_LINK35][bookmark: OLE_LINK36]F. taipaiensis var. ningxiaensis Y.K. Yang et J.K. Wu
	Ning Xia Bei Mu
	Bulbs, China
	Be used for cough, expectoration
	[18]

	[bookmark: OLE_LINK38]F. thunbergii Miq.
	Zhe Bei Mu (Chinese), Setu-Baimon (Janpanese)
	Bulbs, China
	Be used for clearing heat, nourishing lung, removing phlegm, cough, expectoration
	[9]

	[bookmark: OLE_LINK39]F. thunbergii var. chekiangensis

	Dong Bei Mu, Dongyang Bei Mu
	Bulbs, China
	[bookmark: OLE_LINK41][bookmark: OLE_LINK42]Similar to Zhe Bei Mu
	[19]

	[bookmark: OLE_LINK40]F. tortifolia X.Z. Duan et X.J. Zheng
	Tuo Li Bei Mu
	Bulbs, China
	Similar to Bei Mu
	[20]

	[bookmark: OLE_LINK43]F. ussuriensis Maxim
	Ping Bei Mu
	[bookmark: OLE_LINK44]Bulbs, China
	Similar to Chuan Bei Mu
	[21]

	F. walujewii Regel
	Xin Jiang Bei Mu
	Bulbs, China
	Be used for clearing heat, nourishing lung, removing phlegm, cough, expectoration, removing stasis
	[22]

	F. yuminensis X.Z. Duan
	Yumin Bei Mu
	Bulbs, China
	Be used for antitussive, antiasthmatic, and expectorant drugs
	[23]



Table S3 Distribution information of alkaloids in Fritillaria species
	[bookmark: _Hlk50752095]Name
	Species
	Botanical parts
	Types
	References

	[bookmark: _Hlk53171231]1 Pingpeimine A
	[bookmark: OLE_LINK149][bookmark: OLE_LINK150]F. ussuriensis Maxim
	Bulbs, stems, leaves, flowers
	A1
	[24,25,26]

	2. peimine (verticine)
	F. ussuriensis Maxim
	Bulbs, stems, leaves, flower
	A1
	[24,25,27]

	
	F. thunbergii Miq.
	Aerial parts and bulbs
	
	[28]

	
	F. delavayi Franch.
	Bulbs
	
	[29]

	
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	
	[1]

	
	F. ningguoensis S.C. Chen et S.F. Yin
	Bulbs
	
	[13]

	
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	
	[30]

	
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	
	[31]

	
	F. thunbergii var. chekiangensis
	Bulbs
	
	[19]

	
	F. ebeiensis var. purpurea G.D. Yu et P. Li
	Bulbs
	
	[32]

	
	[bookmark: OLE_LINK152]F. monantha Migo
	Bulbs
	
	[33]

	
	F. cirrhosa D. Don
	Bulbs
	
	[34]

	
	F. unibracteata var. wabuensis
	Bulbs
	
	[35]

	3 Pingpeimine B
	F. ussuriensis Maxim
	Stems, leaves, bulbs
	A1
	[21,36]

	4 Isoverticine
	F. taipaiensis var. ningxiaensis Y.K. Yang et J.K. Wu
	Bulbs
	A1
	[13,18]

	
	F. unibracteata var. wabuensis
	Bulbs
	
	[37]

	
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	
	[1]

	
	F. ningguoensis S.C. Chen et S.F. Yin
	Bulbs
	
	[13]

	
	F. thunbergii var. chekiangensis
	Bulbs
	
	[19]

	5 Zhebeinine
	F. thunbergii Miq.
	Bulbs
	A1
	[38]

	
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	
	[38]

	6 Yibeinoside A (delavinone, sinpeinine A)
	F. pallidiflora Schrenk
	Bulbs
	A1
	[39]

	
	F. walujewii Regel
	Bulbs
	
	[40]

	
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	
	[41]

	
	F. delavayi Franch.
	Bulbs
	
	[29,42]

	
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	
	[43]

	[bookmark: _Hlk52662027][bookmark: _Hlk52700884]
	F. yuminensis X.Z. Duan
	Bulbs
	
	[23]

	
	F. cirrhosa D. Don
	Bulbs
	
	[34]

	7 Taipaienine
	F. taipaiensis var. ningxiaensis Y.K. Yang et J.K. Wu
	Bulbs
	A1
	[18,44]

	8 Chuanbeinone
	F. taipaiensis var. ningxiaensis Y.K. Yang et J.K. Wu
	Bulbs
	A1
	[18]

	
	F. delavayi Franch.
	Bulbs
	
	[29,45]

	
	F. cirrhosa D. Don
	Bulbs
	
	[34]

	
	F. unibracteata var. wabuensis
	Bulbs
	
	[35]

	9 Eduardine (ebeiedinone)
	F. thunbergii Miq.
	Bulbs
	A1
	[46]

	
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	
	[41]

	
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	
	[41]

	
	F. ussuriensis Maxim
	Bulbs
	
	[27]

	
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	
	[43]

	10 Puqiedinone
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	A1
	[47]

	11 Imperialine (sipeimine)
	F. ussuriensis Maxim
	Bulbs
	A1
	[26]

	[bookmark: _Hlk52621655]
	F. pallidiflora Schrenk
	Bulbs
	
	[48]

	
	F. delavayi Franch.
	Bulbs
	
	[42]

	
	F. taipaiensis var. ningxiaensis Y.K. Yang et J.K. Wu
	Bulbs
	
	[18]

	
	F. walujewii Regel
	Bulbs
	
	[40]

	
	F. unibracteata var. wabuensis
	Bulbs
	
	[49]

	
	F. roylei Hooker
	Bulbs
	
	[50]

	
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	
	[43]

	[bookmark: _Hlk52700607]
	F. yuminensis X.Z. Duan
	Bulbs
	
	[23]

	
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	
	[30]

	
	F. cirrhosa D. Don
	Bulbs
	
	[34]

	12 Pingpeimine C
	F. ussuriensis Maxim
	Stems, leaves,
bulbs
	A1
	[36,51]

	[bookmark: OLE_LINK124]13 Verticinone (peiminine, zhebeinone)
	F. taipaiensis var. ningxiaensis Y.K. Yang et J.K. Wu
	Bulbs
	A1
	[18]

	
	F. thunbergii Miq.
	Aerial parts and bulbs
	
	[28]

	[bookmark: _Hlk52957325]
	F. lichuanensis P. Li et C.P. Yang
	Bulbs
	
	[8]

	
	F. delavayi Franch.
	Bulbs
	
	[29]

	
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs, stems and leaves
	
	[52]

	
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	
	[1]

	
	F. ningguoensis S.C. Chen et S.F. Yin
	Bulbs
	
	[13]

	
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	
	[31]

	
	F. ebeiensis var. purpurea G.D. Yu et P. Li
	Bulbs
	
	[32]

	
	F. thunbergii var. chekiangensis
	Bulbs
	
	[19]

	
	F. monantha Migo
	Bulbs
	
	[33]

	
	F. cirrhosa D. Don
	Bulbs
	
	[34]

	
	F. unibracteata var. wabuensis
	Bulbs
	
	[35]

	14 Hupehenirine
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	A1
	[53]

	
	F. lichuanensis P. Li et C.P. Yang
	Bulbs
	
	[8]

	15 Forticine
	[bookmark: _Hlk53680581]F. imperialis L.
	Bulbs
	A1
	[54]

	16 Persicanidine
	F. imperialis L.
	Bulbs
	A1
	[54]

	[bookmark: OLE_LINK66]17 Puqiedine
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	A1
	[55]

	18 Impericine
	F. imperialis L.
	Bulbs
	A1
	[54]

	[bookmark: _Hlk53680405]19 Hupehenizine
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	A1
	[53]

	
	F. lichuanensis P. Li et C.P. Yang
	Bulbs
	
	[8]

	20 Imperialine-β-N-oxide
	F. pallidiflora Schrenk
	Bulbs
	A1
	[48]

	
	F. unibracteata var. wabuensis
	Bulbs
	
	[37]

	[bookmark: _Hlk53678058]21 Isoverticine-β-N-oxide
	[bookmark: _Hlk53678079][bookmark: OLE_LINK154]F. unibracteata var. wabuensis
	Bulbs
	A1
	[56]

	22 Delavine
	F. delavayi Franch.
	Bulbs
	A1
	[42]

	
	F. imperialis L.
	Bulbs
	
	[54]

	23 Hupehenine (5α,14α-cevanine-3α,6α-diol)
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs, stems and leaves
	A1
	[52,53]

	
	F. pallidiflora Schrenk
	Bulbs
	
	[57]

	
	F. monantha Migo
	Bulbs
	
	[33]

	[bookmark: OLE_LINK54]24 Hupehenizioiside
	F. lichuanensis P. Li et C.P. Yang
	Bulbs
	A1
	[8]

	
	F. tortifolia X. Z. Duan et X. J. Zheng
	Bulbs
	
	[43]

	
	F. yuminensis X.Z. Duan
	Bulbs
	
	[23]

	25 Hupeheninoside
	F. lichuanensis P. Li et C.P. Yang
	Bulbs
	A1
	[8]

	26 Ebeinone
	F. unibracteata var. wabuensis
	Bulbs
	A1
	[37]

	
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	
	[31]

	
	F. ebeiensis var. purpurea G.D. Yu et P. Li
	Bulbs
	
	[32]

	[bookmark: OLE_LINK67][bookmark: OLE_LINK68]27 3α-puqiedin-7-ol
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	A1
	[55]

	28 Zhebeininoside
	F. shuchengensis S.C. Chen et S.F. Yin
	Bulbs
	A1
	[17]

	29 3-O-acetylverticine ((3β,5α,6α)-6,20-dihydroxycevan-3-yl acetate)
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	A1
	[38]

	30 Ebeinine
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	A1
	[58]

	
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	
	[43]

	
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	
	[31]

	
	F. ebeiensis var. purpurea G.D. Yu et P. Li
	Bulbs
	
	[32]

	31 Impranine
	F. imperialis L.
	Bulbs
	A2
	[6]

	[bookmark: OLE_LINK46]32 Dihydroimpranine
	F. imperialis L.
	Bulbs
	[bookmark: OLE_LINK49]A2
	[6]

	[bookmark: OLE_LINK48]33 Korsevine
	F. imperialis L.
	Bulbs
	A2
	[6]

	[bookmark: OLE_LINK56]34 Puqienine A
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	A2
	[15]

	35 Puqienine B
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	A2
	[15]

	36 Puqienine F
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	A2
	[59]

	[bookmark: OLE_LINK61][bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK64]37 Puqienine C
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	A2
	[55]

	38 Puqienine D
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	[bookmark: OLE_LINK65]A2
	[55]

	39 Puqienine E
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	A2
	[55]

	40 Puqietinedione
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	B1
	[55]

	[bookmark: OLE_LINK94]41 (3β,5α,13α,23β)-7,8,12,14-tetradehydro-5,6,12,13-tetrahydro-3,23-dihydroxyveratraman-6-one
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	A2
	[38]

	42 (3β,5α,13α,23β)-7,8,12,14-tetradehydro-5,6,12,13-tetrahydro-3,13,23-trihydroxyveratraman-6-one
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	A2
	[38]

	43 3β,23β-dihydroxy-7,12(14)-dien-5α-veratramin-6-one
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	A2
	[58]

	44 Peimisine (ebeiensine)
	F. ussuriensis Maxim
	Bulbs, stems, leaves, flower
	A3
	[24,25,26]

	
	F. pallidiflora Schrenk
	Bulbs
	
	[48,60]

	
	F. taipaiensis var. ningxiaensis Y.K. Yang et J.K. Wu
	Bulbs
	
	[18]

	
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	
	[55]

	
	F. delavayi Franch.
	Bulbs
	
	[29]

	[bookmark: _Hlk52901872]
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	
	[1]

	
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	
	[43]

	
	F. walujewii Regel
	Bulbs
	
	[61]

	
	F. ningguoensis S.C. Chen et S.F. Yin
	Bulbs
	
	[13]

	
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	
	[30]

	
	F. thunbergii Miq.
	Bulbs
	
	[62]

	
	F. monantha Migo
	Bulbs
	
	[33]

	
	F. cirrhosa D. Don
	Bulbs
	
	[34]

	
	F. unibracteata var. wabuensis
	Bulbs
	
	[35]

	45 Yibeissine
	F. pallidiflora Schrenk
	Bulbs
	A3
	[60]

	46 Cyclopamine
	F. pallidiflora Schrenk
	Bulbs
	A3
	[48]

	47 Cycloposine
	F. pallidiflora Schrenk
	Bulbs
	A3
	[48]

	48 Kuroyurinidine
	F. maximowiczii Freyn
	Bulbs
	A3
	[9]

	
	F. yuminensis X.Z. Duan
	Bulbs
	
	[23]

	
	F. camtschatcensis
	Bulbs
	
	[63]

	49 23-isokuroyurinidine
	F. maximowiczii Freyn
	Bulbs
	A3
	[9]

	50 Hupehenisine
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs, stems and leaves
	A3
	[52,53]

	51 Songbeisine
	F. walujewii Regel
	Bulbs
	A3
	[64]

	[bookmark: OLE_LINK75][bookmark: OLE_LINK76]52 Pengbeimine B
	F. monatha Migo
	Bulbs
	A3
	[65]

	53 Pengbeimine D
	F. monatha Migo
	Bulbs
	A3
	[65]

	[bookmark: OLE_LINK52][bookmark: OLE_LINK53]54 Pengbeisine A
	F. monatha Migo
	Bulbs
	A3
	[66]

	[bookmark: _Hlk52720957]
	F. yuminensis X.Z. Duan
	Bulbs
	
	[23]

	55 Pengbeisine B
	F. monatha Migo
	Bulbs
	A3
	[66]

	56 (22S,25S)-solanid-5,20(21)-dien-3β-ol
	F. anhuiensis S.C. Chen et S.F. Yin
	[bookmark: OLE_LINK162][bookmark: OLE_LINK163]Bulbs
	B2
	[67]

	57 Solanidine
	F. thunbergii Miq.
	Aerial parts
	B2
	[68,69]

	
	F. camtschatcensis 
	Bulbs and aerial part
	
	[70]

	58 (22S,25S)-solanid-5-en-3β-ol
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	B2
	[67]

	59 Pingbeinine
	F. pallidiflora Schrenk
	Stems, leaves
	B1
	[71]

	60 Delavidine
	F. delavayi Franch.
	Bulbs
	B1
	[29]

	61 Puqietinone
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	B1
	[72]

	62 N-demethylpuqietinone
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	B1
	[15]

	63 Puqietinonoside
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	B1
	[15]

	[bookmark: OLE_LINK47]64 Fetisinine
	F. imperialis L.
	Bulbs
	B1
	[6]

	65 Puqiedinone-3-O-β-D-glucopyranoside
	F. unibracteata Hsiao et K. C. Hsia
	Bulbs
	A1
	[73]

	[bookmark: _Hlk53609600]66 Peimisine-3-O-β-D-glucopyranoside
	F. unibracteata Hsiao et K. C. Hsia
	Bulbs
	A3
	[73]

	
	F. yuminensis X.Z. Duan
	Bulbs
	
	[23]

	[bookmark: OLE_LINK98]67 Verticinedinone
	[bookmark: _Hlk53680628][bookmark: OLE_LINK155]F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	A1
	[1]

	
	F. thunbergii var. chekiangensis
	Bulbs
	
	[19]

	68 Pengbeimine A
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	A3
	[1]

	
	F. monatha Migo
	Bulbs
	
	[74]

	[bookmark: _Hlk52392281][bookmark: _Hlk53678877]69 Verticinone-N-oxide
	[bookmark: _Hlk53679182]F. shuchengensis S.C. Chen et S.F. Yin
	Bulbs
	A1
	[17]

	[bookmark: _Hlk53649301]70 3-O-acetoxyverticinone ((3β,5α)-20-hydroxy-6-oxocevan-3-yl cetate)
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	A1
	[38]

	[bookmark: _Hlk53760805]71 Suchengbeisine
	F. shuchengensis S.C. Chen et S.F. Yin
	Bulbs
	A2
	[17]

	72 Pingbeimunone A
	F. ussuriensis Maxim
	Bulbs
	A2
	[27]

	[bookmark: _Hlk53608129]73 Ussuriedine
	F. ussuriensis Maxim
	Bulbs
	Other
	[27]

	[bookmark: _Hlk53607401]74 Benzo(7,8) fluoreno(2,1-β)quinolizine cevane-3,6,16,20-tetrol
	[bookmark: _Hlk53608513]F. ussuriensis Maxim
	Bulbs
	A1
	[27]

	75 Pingbeimine C
	[bookmark: _Hlk53607484]F. ussuriensis Maxim
	Bulbs
	A1
	[27]

	[bookmark: OLE_LINK128][bookmark: OLE_LINK129][bookmark: _Hlk55396363]76 5α, 14α, 17β-cevanin-6-oxo-3β, 20β, 24β-triol
	F. pallidiflora Schrenk
	Bulbs
	A1
	[57]

	[bookmark: OLE_LINK158]77 Yubeinine
	F. pallidiflora Schrenk
	Bulbs
	A1
	[57]

	
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	
	[43]

	
	F. yuminensis X.Z. Duan
	Bulbs
	
	[23]

	78 Yibeinoside
	F. pallidiflora Schrenk
	Bulbs
	A1
	[57]

	79 Yibeinone A
	F. pallidiflora Schrenk
	Bulbs
	A3
	[75]

	80 Yibeinone B
	F. pallidiflora Schrenk
	Bulbs
	A2
	[75]

	81 Yibeinone C
	F. pallidiflora Schrenk
	Bulbs
	A1
	[75]

	82 Yibeinone D
	F. pallidiflora Schrenk
	Bulbs
	A1
	[75]

	83 Dongbeinine
	[bookmark: OLE_LINK153]F. pallidiflora Schrenk
	Bulbs
	A1
	[75]

	84 Frititorine A
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	A1
	[43]

	85 Frititorine B
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	A1
	[43]

	86 Frititorine C
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	A3
	[43]

	87 Imperialinol
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	A1
	[43]

	88 Imperialine-3-O-β-D-glucoside
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	A1
	[43]

	
	F. yuminensis X.Z. Duan
	Bulbs
	
	[23]

	[bookmark: _Hlk53758240]
	F. walujewii Regel
	Bulbs
	
	[61]

	
	F. unibracteata var. wabuensis
	Bulbs
	
	[35]

	[bookmark: _Hlk52722409]89 Tortifoline
	F. yuminensis X.Z. Duan
	Bulbs
	A1
	[23]

	
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	
	[20]

	[bookmark: _Hlk52784805]
	F. walujewii Regel
	Bulbs
	
	[61]

	90 Shinonomenine
	F. tortifolia X.Z. Duan et X.J. Zheng
	Bulbs
	A1
	[20]

	[bookmark: OLE_LINK156][bookmark: OLE_LINK157]91 Walujewine A
	[bookmark: _Hlk53758545]F. walujewii Regel
	Bulbs
	A3
	[61]

	92 Solanidine-3-O-α-L-rhamnopyranosyl-(1→2)-β-D-glucopyranoside
	F. yuminensis X.Z. Duan
	Bulbs
	[bookmark: OLE_LINK132]B2
	[23,69]

	93 Solanidine-3-O-α-L-rhamnopyranosyl-(1→2)-[β-D-glucopyranosyl-(1→4)]-β-D-glucopyranoside
	F. yuminensis X.Z. Duan
	Bulbs
	B2
	[23,69]

	
	F. cirrhosa D. Don
	Bulbs
	
	[34]

	94 Hapepunine
	F. thunbergii Miq.
	aerial parts
	B1
	[69]

	95 Hapepunine-3-O-α-L-rhamnopyranosyl-(1→2)-β-D-glucopyranoside
	F. thunbergii Miq.
	aerial parts
	B1
	[69]

	96 Walujewine B
	F. walujewii Regel
	Bulbs
	A1
	[61]

	97 Walujewine C
	F. walujewii Regel
	Bulbs
	A1
	[61]

	98 Walujewine D
	F. walujewii Regel
	Bulbs
	A1
	[61]

	99 Ebeiedine
	F. walujewii Regel
	Bulbs
	A1
	[61]

	100 Hepehenizioiside
	F. walujewii Regel
	Bulbs
	A1
	[61]

	101 Walujewine E
	F. walujewii Regel
	Bulbs
	A1
	[61]

	102 Karelinine
	F. karelinii Baker
	Bulbs
	A3
	[7]

	103 5-epikarelinine
	F. karelinii Baker
	Bulbs
	A3
	[7]

	104 27-epiebeienine
	F. karelinii Baker
	Bulbs
	A1
	[7]

	105 Ebeienine
	F. karelinii Baker
	Bulbs
	A1
	[7]

	106 Persicanidine B
	F. karelinii Baker
	Bulbs
	A1
	[7]

	[bookmark: _Hlk53608175]107 Heilonine
	F. karelinii Baker
	Bulbs
	A1
	[7]

	108 Michainine
	F. michailovskyi Fomin
	Bulbs
	B1
	[11]

	109 Wanpeinine A
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	A1
	[76]

	110 Ningpeisine
	F. ningguoensis S.C. Chen et S.F. Yin
	Bulbs
	A2
	[13]

	[bookmark: OLE_LINK123][bookmark: OLE_LINK140]111 Lichuanine ((20S,25R)-5α, 14α-cevanine-3β, 6β-diol)
	[bookmark: _Hlk53679088]F. lichuanensis P. Li et C.P. Yang
	Bulbs
	A1
	[77]

	[bookmark: _Hlk53678998]112 Lichuanisinine ((20S,25S)-5α,14α-cevanine-3β,6β-diol-N-oxide)
	F. lichuanensis P. Li et C.P. Yang
	Bulbs
	A1
	[77]

	113 Hupehenidine
	[bookmark: OLE_LINK119]F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs, stems and leaves
	other
	[31,52]

	114 Ziebeimine
	F. ebeiensis var. purpurea G.D. Yu et P. Li
	Bulbs
	A1
	[32]

	115 Yubeiside
	[bookmark: _Hlk53606415]F. yuminensis X.Z. Duan
	Bulbs
	A1
	[78]

	[bookmark: OLE_LINK151]116 Demissidine [(22R, 25S)-solanidane-3β-ol]
	F. cirrhosa D. Don
	Bulbs
	B2
	[79]

	[bookmark: OLE_LINK120]117 Petilidine
	F. cirrhosa D. Don
	Bulbs
	A1
	[34]

	
	F. walujewii Regel
	Bulbs
	
	[80]

	118 Yibeirine (5α,14α,17α,22β-cevanin-3β,6β,20β-triol)
	F. pallidiflora Schrenk
	Bulbs
	A1
	[81]

	119 Yibeisine (5α,14α,17β-cevanin-6-oxo-3β,20β,25α-triol)
	F. pallidiflora Schrenk
	Bulbs
	A1
	[81]

	[bookmark: _Hlk53644380][bookmark: _Hlk53608195]120 Ussurienine
	F. ussuriensis Maxim
	Bulbs
	A1
	[82]

	[bookmark: _Hlk53608205]121 Ussurienone
	F. ussuriensis Maxim
	Bulbs
	A1
	[82]

	[bookmark: _Hlk53608213]122 Ussuriedinone
	F. ussuriensis Maxim
	Bulbs
	A1
	[82]

	123 Pengbeimine D
	F. monatha Migo
	Bulbs
	A2
	[74]

	124 Camtschatcanidine
	F. camtschatcensis
	Bulbs
	B2
	[70]



Table S4 Distribution information of terpenoids in Fritillaria species
	Name
	Species
	Botanical parts
	References

	[bookmark: _Hlk53994534]1 (23Z)-9,19-cycloart-23-ene-3α,25-diol
	F. hupehensis Hsiao et K.C. Hsia
	Stems and leaves
	[83,84]

	[bookmark: OLE_LINK167]2 9,19-cycloart-25-ene-3β,24ξ-diol
	F. hupehensis Hsiao et K.C. Hsia
	Stems and leaves
	[83,84]

	3 Fritillebin C
	[bookmark: OLE_LINK59][bookmark: OLE_LINK60]F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[85]

	4 Fritillebin D
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[85]

	5 Fritillebinide A
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[4,86]

	6 Fritillebinide B
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[86,87]

	
	F. ebeiensis var. purpurea G.D. Yu et P. Li
	Bulbs
	[4]

	7 Fritillebinide C
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[87]

	8 Isopimara-7,15-dien-19-oic acid
	F. imperialis
	Bulbs
	[88]

	9 Isopimara-7,15-dien-19-methyl ester
	F. imperialis
	Bulbs
	[88]

	10 12,15-epoxy-8(17),13-labdadien-19-ol
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[89]

	[bookmark: OLE_LINK159]11 Ent-kauran-15-en-17-ol
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[90]

	
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	
	F. monanth Migo
	Bulbs
	[12]

	12 Ent-kauran-16β,17-diol
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[90]

	
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	[91]

	
	F. thunbergii Miq.
	Bulbs
	[62]

	[bookmark: OLE_LINK96][bookmark: OLE_LINK97]13 Ent-kauran-16α,17-diol
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[90]

	
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	[91]

	
	F. monanth Migo
	Bulbs
	[12]

	14 Fritillebeinol (ent-3β-acetoxy-kauran-16β,17-diol)
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[90]

	15 Fritillebin A
	[bookmark: _Hlk54001065]F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[86]

	16 Fritillebin B
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[86]

	17 Fritillebic acid
	F. ebeiensis G.D. Yu et G.Q. Ji
	[bookmark: OLE_LINK166]Bulbs
	[86]

	18 25-hydroxyl-9,19-cycloart-22-ene-3-one
	F. hupehensis Hsiao et K.C. Hsia
	Stems and leaves
	[83]

	19 Cycloeucalenol
	F. hupehensis Hsiao et K.C. Hsia
	Stems and leaves
	[83]

	20 Ent-3β-acetoxy-16α-methoxykauran-17-ol
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[92]

	21 12,15-sulfonyl-8(17),13-labdadien-19-oic acid
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[92]

	22 Fritillahupehin
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	[93,94]

	23 Fritillebinide D
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[95]

	24 Fritillebinide E
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[95]

	25 Ent-3β-butanoyloxykaur-15-en-17-ol
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[96]

	[bookmark: OLE_LINK160][bookmark: OLE_LINK161]26 Ent-kaur-15-en-17-ol
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[96]

	[bookmark: OLE_LINK102]27 Ent-kaur-15-en-3β,17-diol
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[96]

	
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	[bookmark: OLE_LINK164][bookmark: OLE_LINK165]28 Ent-kauran-3β-acetoxy-15-en-17-ol
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[96]

	
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	29 6α,7β-dihydroxy-labda-8(17),12(E),14-triene
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[3]

	30 6-oxo-2α-hydroxy-labda-7,12(E), 14-triene
	F. ebeiensis G.D. Yu et G.Q. Ji
	Bulbs
	[3]

	31 12R,15-dihydroxy-8(17),13(E)labdadien-19-oic acid
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	32 12S,15-dihydroxy-8(17),13(E)labdadien-19-oic acid
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	33 14,15-dihydroxylabda-8(17),12-dien-19-oic acid
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	34 12R,13RS-dihydroxy-8(17),14-labdadien-19-oic-acid
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	35 8(17),12,14-labdantrien-18-ol
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	36 Ent-kauran-17-acetoxy-16β-ol
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	37 Ent-kauran-3β-acetoxy-16β,17-diol
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	38 Ent-kauran-16α-methoxy-17-ol
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	39 Fritillarinol A
	F. thunbergii Miq.
	Bulbs
	[97]

	40 Fritillarinol B
	F. thunbergii Miq.
	Bulbs
	[97]

	41 16α,17-epoxy-ent-kaurane
	F. thunbergii Miq.
	Bulbs
	[97]

	42 16β,17-dihydroxyl-ent-kaurane
	F. thunbergii Miq.
	Bulbs
	[97]

	43 16β-methoxy-17-hydroxyl-ent-kaurane
	F. thunbergii Miq.
	Bulbs
	[97]

	44 (−)-ent-kaur-16-ene
	F. thunbergii Miq.
	Bulbs
	[97]

	[bookmark: _Hlk54016285]45 Isopimara-7,15-dien
	F. thunbergii Miq.
	Bulbs
	[97]

	46 Ent-kauran-15-en-3α,17-diol
	F. monanth Migo
	Bulbs
	[12]

	47 Fritillaziebinol (ent-kauran-16β-hydroxy-chloride)
	F. monanth Migo
	Bulbs
	[12]

	
	F. ebeiensis var. purpurea G.D. Yu et P. Li
	Bulbs
	[98]

	48 Ent-kauran-3α,16α,17-triol
	F. monanth Migo
	Bulbs
	[12]

	49 Ent-16,17-epoxy-kauran-3α-ol
	F. monanth Migo
	Bulbs
	[12]


Table S5 Distribution information of steroidal saponins in Fritillaria species
	Name
	Species
	References

	1 Pallidifloside A
	F. pallidiflora Schrenk
	[99]

	2 Pallidifloside B
	F. pallidiflora Schrenk
	[99]

	3 Pallidifloside C
	F. pallidiflora Schrenk
	[99]

	4 Pallidifloside D
	F. pallidiflora Schrenk
	[100]

	5 Pallidifloside E
	F. pallidiflora Schrenk
	[100]

	6 Spongipregnoloside A
	F. pallidiflora Schrenk
	[100]

	7 Smilaxchinoside C
	F. pallidiflora Schrenk
	[100]

	8 Pallidifloside G
	F. pallidiflora Schrenk
	[100]

	9 Pallidifloside H
	F. pallidiflora Schrenk
	[100]

	10 Pallidifloside I
	F. pallidiflora Schrenk
	[100]

	11 Timosaponin H1
	F. pallidiflora Schrenk
	[100]

	12 Protobioside
	F. pallidiflora Schrenk
	[100]

	13 Polygonatoside B3
	F. pallidiflora Schrenk
	[100]

	14 Polyphyllin V
	F. pallidiflora Schrenk
	[100]

	15 Deltonin
	F. pallidiflora Schrenk
	[100]

	16 Parispseudoside B
	F. pallidiflora Schrenk
	[101]

	[bookmark: _Hlk54074400][bookmark: _Hlk54074536][bookmark: _Hlk54074328]17 (22S,25S)-26-O-β-D-glucopyranosyl-22,25-epoxyfurost-5-en-3β,26-diol-3-O-[α-L-rhamnopyranosyl(1→2)]-β-D-glucopyranoside
	F. pallidiflora Schrenk
	[101]

	18 (25R)-26-[β-D-glucopyranosyl]oxy]-3β-[(O-α-L-rhamnopyranosyl-(1→2)-β-D-glucopyranosyl)oxy]-cholesta-5,17-diene-16,22-dione
	F. pallidiflora Schrenk
	[101]

	19 26-O-β-D-glucopyranosyl-3,26-dihydroxy-(25R)-5β-furost-12-on-20(22)-ene-3-O-α-L-rhamnopyranosyl-(1→2)-β-D-glucopyranoside
	F. pallidiflora Schrenk
	[101]

	20 Aspidistrin
	F. pallidiflora Schrenk
	[101]

	21 (25R)-5β-spirostan-3β-yl O-β-D-glucopyranosyl-(1→4)-O-[α-L-rhamnopyranosyl-(1→2)]-β-D-glucopyranoside
	F. meleagris L.
	[10]

	22 (25R)-17α-hydroxyspirost-5-en-3β-yl O-α-L-rhamnopyranosyl-(1→2)-β-D-xylopyranoside
	F. meleagris L.
	[10]

	23 (25R)-17α-hydroxy-spirost-5-en-3β-yl O-α-L-rhamnopyranosyl-(1→2)-β-D-glucopyranoside
	F. meleagris L.
	[10]

	24 (25R)-17α-hydroxyspirost-5-en-3β-yl O-β-D-glucopyranosyl-(1→4)-O-[α-L-rhamnopyranosyl-(1→2)]-β-D-glucopyranoside
	F. meleagris L.
	[10]

	25 (25R,26R)-26-methoxyspirost-5-en-3β-yl O-β-D-glucopyranosyl-(1→4)-O-[α-L-rhamnopyranosyl-(1→2)]-β-D-glucopyranoside
	F. meleagris L.
	[10]

	26 (25R)-3β-[(O-α-L-rhamnopyranosyl-(1→2)-β-D-glucopyranosyl)oxy]-5α-spirostan-6-one
	F. meleagris L.
	[10]

	27 (25R)-26-[(β-D-glucopyranosyl)oxy]-22α-hydroxy-5β-furostan-3β-yl O-β-D-glucopyranosyl-(1→4)-O-[α-L-rhamnopyranosyl-(1→2)]-β-D-glucopyranoside
	F. meleagris L.
	[10]

	28 (25R)-26-[(β-D-glucopyranosyl)oxy]-17α,22α-dihydroxyfurost-5-en-3β-yl-β-D-glucopyranosyl-(1→4)-O-[α-L-rhamnopyranosyl-(1→2)]-β-D-glucopyranoside
	F. meleagris L.
	[10]

	29 (25R)-26-[(β-D-glucopyranosyl)oxy]-22α-hydroxyfurost-5-en-3β-yl O-β-D-glucopyranosyl-(1→4)-O-[α-L-rhamnopyranosyl-(1→2)]-β-D-xylopyranoside
	F. meleagris L.
	[10]

	30 (25R)-26-[(β-D-glucopyranosyl)oxy]-17α,22α-dihydroxyfurost-5-en-β-yl O-β-D-glucopyranosyl-(1→4)-O-[α-L-rhamnopyranosyl-(1→2)]-β-D-xylopyranoside
	F. meleagris L.
	[10]

	31 (25R)-26-[(β-D-glucopyranosyl)oxy]-17α,22α-dihydroxyfurost-5-en-3β-yl O-α-L-rhamnopyranosyl-(1→2)-β-D-glucopyranoside
	F. meleagris L.
	[10]

	32 (22S,25S)-spirosol-5-en-3β-yl O-β-D-glucopyranosyl-(1→4)-O-[α-L-rhamnopyranosyl-(1→2)]-β-D-glucopyranoside
	F. meleagris L.
	[10]

	33 (22R,25R)-spirosol-5-en-3β-yl O-α-L-rhamnopyranosyl-(1→2)-β-D-glucopyranoside
	F. meleagris L.
	[10]

	34 (22S,25S)-spirosol-5-en-3β-yl O-α-L-rhamnopyranosyl-(1→2)-β-D-glucopyranoside
	F. meleagris L.
	[10]

	35 (25R)-26-[(β-D-glucopyranosyl)oxy]-5β-furost-20(22)-en-3β-yl O-β-D-glucopyranosyl-(1→4)-O-[α-L-rhamnopyranosyl-(1→2)]-β-D-glucopyranoside
	F. meleagris L.
	[10]

	36 (25R)-3β-[(O-β-D-glucopyranosyl-(1→6)-β-D-glucopyranosyl)oxy]-26-[(β-D-glucopyranosyl)oxy]-5α-cholestane-6,22-dione
	F. meleagris L.
	[10]

	37 (25R)-3β-[(β-D-glucopyranosyl)oxy]-26-[(β-D-glucopyranosyl)oxy]-5α-cholestane-6,22-dione
	F. meleagris L.
	[10]

	38 (20R,22R)-22-[(β-D-glucopyranosyl)oxy]-3β,14α,20-trihydoxy-5α-cholestan-6-one
	F. meleagris L.
	[10]

	[bookmark: _Hlk54083632]39 (25R)-△5(6)-isospirost-17α,3β-diol-3-O-β-D-glucopyranosyl-(1→3)-[α-L-rhamnopyranosyl-(1→2)-β-D-glucopyranoside
	F. pallidiflora Schrenk
	[102]


Table S6 Distribution information of phenylpropanoids in Fritillaria species
	Name
	Species
	Botanical parts
	References

	[bookmark: _Hlk54186326]1 Syringaresinol
	F. thunbergii Miq.
	Aerial parts
	[68]

	
	F. pallidiflora Schrenk
	Bulbs
	[103]

	2 Clemaphenol A
	[bookmark: OLE_LINK192]F. pallidiflora Schrenk
	Flowers
	[104]

	3 Pinoresinol
	F. pallidiflora Schrenk
	Bulbs
	[103]

	[bookmark: _Hlk54187983]4 Murrayone
	F. pallidiflora Schrenk
	Bulbs
	[57]

	5 2′-methoxyseselin
	F. pallidiflora Schrenk
	Bulbs
	[81]

	[bookmark: _Hlk54187505]6 Zhebeiresinol
	F. thunbergii Miq.
	Aerial parts
	[105]

	7 Isorhamnetin
	F. thunbergii Miq.
	Flowers
	[106]

	8 Kaempferol-3-O-α-L-rhamnoside
	F. thunbergii Miq.
	Flowers
	[106]

	9 Kaempferol-3-O-α-L-glucoside
	F. thunbergii Miq.
	Flowers
	[106]

	10 Kaempferitrin
	F. thunbergii Miq.
	Flowers
	[106]

	11 Diosmetin
	F. pallidiflora Schrenk
	Bulbs
	[57]

	12 Dihydroflavonol
	F. pallidiflora Schrenk
	Flowers
	[104]

	13 Quercetin
	F. pallidiflora Schrenk
	Flowers
	[104]



Table S7 Distribution information of fatty acids in Fritillaria species
	Name
	Species
	Botanical parts
	References

	[bookmark: _Hlk54204385]palmitic acid
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	[bookmark: _Hlk54209529][93]

	
	[bookmark: _Hlk54209513]F. michailovskyi Fomin
	Bulbs
	[bookmark: _Hlk54209550][11]

	
	F. cirrhosa D. Don
	Bulbs
	[107]

	lignoceric acid
	[bookmark: _Hlk54205904][bookmark: OLE_LINK202]F. hupehensis Hsiao et K.C. Hsia
	bulbs
	[93]

	azelaic acid
	F. hupehensis Hsiao et K.C. Hsia
	bulbs
	[93]

	stearic acid
	F. michailovskyi Fomin
	Bulbs
	[11]

	[bookmark: _Hlk54209592][bookmark: _Hlk54209609]laurostearic acid
	F. pallidiflora Schrenk
	Bulbs
	[bookmark: _Hlk54209629][102]

	[bookmark: _Hlk54203020][bookmark: OLE_LINK198]linoleic acid
	[bookmark: _Hlk54203179][bookmark: OLE_LINK199]F. walujewii Regel
	Bulbs
	[22]



Table S8 Distribution information of sterides in Fritillaria species
	Name
	Species
	Botanical parts
	References

	[bookmark: _Hlk54212672][bookmark: _Hlk54211422][bookmark: OLE_LINK125]1 β-sitosterol
	F. thunbergii Miq.
	Bulbs and aerial parts
	[62,68]

	
	F. pallidiflora Schrenk
	Flowers
	[104]

	
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	[bookmark: _Hlk52399304]
	F. unibracteata Hsiao et K. C. Hsia
	Bulbs
	[108]

	
	[bookmark: OLE_LINK89]F. michailovskyi Fomin
	Bulbs
	[11]

	
	F. hupehensis Hsiao et K.C. Hsia
	Bulbs
	[91]

	
	F. thunbergii var. chekiangensis
	Bulbs
	[19]

	
	F. monantha Migo
	Bulbs
	[33]

	
	F. walujewii Regel
	Bulbs
	[22]

	[bookmark: _Hlk54211983][bookmark: _Hlk54211740]2 Daucosterol (β-sitosterol-glucoside)
	F. anhuiensis S.C. Chen et S.F. Yin
	bulbs
	[1,11]

	
	[bookmark: _Hlk54211881]F. michailovskyi Fomin
	Bulbs
	[1,11]

	
	F. thunbergii Miq.
	Bulbs
	[62]

	
	F. thunbergii var. chekiangensis
	Bulbs
	[19]

	
	F. pallidiflora Schrenk
	Bulbs
	[102]

	
	F. walujewii Regel
	Bulbs
	[22]

	3 7-ketositosterol
	F. unibracteata Hsiao et K. C. Hsia
	bulbs
	[108]



Table S9 Distribution information of other components in Fritillaria species
	Name
	Species
	Botanical parts
	References

	[bookmark: OLE_LINK188][bookmark: OLE_LINK187]1 L-Pyroglutamic acid
	F. pallidiflora Schrenk
	Bulbs
	[104]

	[bookmark: _Hlk54424401]2 Cyclo-(Leu–Val)
	[bookmark: _Hlk54424288]F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	[bookmark: OLE_LINK204][bookmark: _Hlk54424875]3 Cyclo (L-Pro-L-Ala)
	F. pallidiflora Schrenk
	Bulbs
	[103]

	[bookmark: OLE_LINK206][bookmark: _Hlk54530529]4 Cyclo-(Phe-Val)
	[bookmark: _Hlk54424948][bookmark: OLE_LINK222]F. pallidiflora Schrenk
	Bulbs
	[103]

	[bookmark: OLE_LINK215]5 Choline
	[bookmark: OLE_LINK223][bookmark: OLE_LINK224][bookmark: OLE_LINK225]F. walujewii Regel
	Bulbs
	[22]

	[bookmark: _Hlk54425899]6 Uridine
	F. pallidiflora Schrenk
	Bulbs
	[101]

	
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	[109]

	
	F. walujewii Regel
	Bulbs
	[22]

	[bookmark: _Hlk54516929]7 Uracil
	F. pallidiflora Schrenk
	Bulbs
	[101]

	
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	[109]

	8 Adenosine
	F. pallidiflora Schrenk
	Bulbs
	[106]

	
	F. michailovskyi Fomin
	Bulbs
	[11]

	
	F. yuminensis X.Z. Duan
	Bulbs
	[78]

	
	F. ussuriensis Maxim
	Stems and leaves
	[110]

	
	F. cirrhosa D. Don
	Bulbs
	[79]

	
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	[109]

	
	F. walujewii Regel
	Bulbs
	[22]

	[bookmark: OLE_LINK226]9 Thymidine
	F. cirrhosa D. Don
	Bulbs
	[79]

	10 Thymine
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	[109]

	11 Adenine
	F. puqiensis G.D. Yu et G.Y. Chen
	Bulbs
	[109]

	12 Guanosine
	F. michailovskyi Fomin
	Bulbs
	[11]

	13 1-Heptadecanol 
	F. thunbergii Miq.
	Flower
	[106]

	[bookmark: OLE_LINK168]14 3,7,11,15-tetramethylhexadeca-2E,6E,10E,14-tetraen-1-ol
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	[bookmark: OLE_LINK176][bookmark: OLE_LINK177][bookmark: _Hlk54515671]15 1-hexadecanol
	F. cirrhosa D. Don
	Bulbs
	[107]

	16 1-octadecene
	F. cirrhosa D. Don
	Bulbs
	[107]

	17 1-eicosanol
	F. cirrhosa D. Don
	Bulbs
	[107]

	18 Glycerol
	F. pallidiflora Schrenk
	Bulbs
	[104]

	[bookmark: OLE_LINK208]19 3-octadecen-1-ol
	F. michailovskyi Fomin
	Bulbs
	[11]

	[bookmark: OLE_LINK210]20 Galacitiol
	F. ussuriensis Maxim
	Bulbs
	[110]

	[bookmark: OLE_LINK181]21 (Z)-2-(9-octadecenyloxy)-ethanol
	F. cirrhosa D. Don
	Bulbs
	[107]

	22 1-O-β-D-glucopyranosyl-(2S,3R,4E,8Z)-2-[(2-hydroxyoctadecanoyl) amido]-4,8-octadecadiene-1,3-diol
	F. pallidiflora Schrenk
	Bulbs
	[57]

	23 Monoheptadecanoin
	F. thunbergii Miq.
	Flower
	[106]

	24 palmitic acid glyceryl ester
	F. anhuiensis S.C. Chen et S.F. Yin
	Bulbs
	[1]

	[bookmark: OLE_LINK180]25 9-Octadecynoic acid methyl ester
	F. cirrhosa D. Don
	Bulbs
	[107]

	[bookmark: OLE_LINK182][bookmark: OLE_LINK183]26 Z-2-Tetradecen-1-ol acetate
	F. cirrhosa D. Don
	Bulbs
	[107]

	[bookmark: OLE_LINK184]27 bis-(2-Ethylhexyl) phthalate
	F. cirrhosa D. Don
	Bulbs
	[107]

	[bookmark: OLE_LINK191]28 9-octadecenoic acid methyl ester
	F. pallidiflora Schrenk
	Bulbs
	[103]

	[bookmark: OLE_LINK193][bookmark: OLE_LINK194]29 Methyl ferulate
	F. pallidiflora Schrenk
	Bulbs
	[103]

	[bookmark: OLE_LINK195][bookmark: OLE_LINK196]30 1-O-feruloylglycerol
	F. pallidiflora Schrenk
	Bulbs
	[103]

	[bookmark: OLE_LINK201][bookmark: OLE_LINK203]31 2,3-O-diferuloylglycerol
	F. pallidiflora Schrenk
	Bulbs
	[103]

	32 1,3-O-diferuloylglycerol
	F. pallidiflora Schrenk
	Bulbs
	[103]

	[bookmark: OLE_LINK205]33 bis (diethylene glycol) phthalate
	F. pallidiflora Schrenk
	Bulbs
	[103]

	34 Lauric acid 1-monoglyceride
	F. pallidiflora Schrenk
	Bulbs
	[102]

	[bookmark: OLE_LINK185][bookmark: OLE_LINK186]35 Methyl octadecanoate
	F. unibracteata Hsiao et K. C. Hsia
	Bulbs
	[108]

	[bookmark: OLE_LINK173][bookmark: OLE_LINK116]36 1,3,3-trimethyl-1-phthalanol
	F. cirrhosa D. Don
	Bulbs
	[107]

	37 α-Monopalmitin
	F. pallidiflora Schrenk
	Bulbs
	[57]

	[bookmark: OLE_LINK115][bookmark: OLE_LINK189]38 cis-cinnamic acid
	F. pallidiflora Schrenk
	Bulbs
	[103]

	[bookmark: OLE_LINK197][bookmark: OLE_LINK200]39 trans-isoferulic acid
	[bookmark: _Hlk54517584]F. pallidiflora Schrenk
	Bulbs
	[103]

	[bookmark: OLE_LINK213]40 Trans-cinnamic acid
	F. pallidiflora Schrenk
	Bulbs
	[102]

	[bookmark: _Hlk54517563]41 4-(β-D-glucopyranosyloxy) benzoic acid
	F. pallidiflora Schrenk
	Bulbs
	[101]

	[bookmark: _Hlk54537262]42 5,7-dihydroxy-2-(4-hydroxy-3-methoxyphenyl)-3-methoxy-4H-chromen-4-one
	[bookmark: _Hlk54537153]F. thunbergii Miq.
	Flower
	[106]

	[bookmark: OLE_LINK169]43 4,7-dimethyl-benzofuran
	[bookmark: _Hlk54537173]F. cirrhosa D. Don
	Bulbs
	[107]

	[bookmark: OLE_LINK170][bookmark: OLE_LINK171]44 3-methyl-4-phenyl-3-buten-2-one
	F. cirrhosa D. Don
	Bulbs
	[107]

	[bookmark: OLE_LINK190]45 Acetovanillone
	[bookmark: _Hlk54537189]F. pallidiflora Schrenk
	Bulbs
	[103]

	[bookmark: OLE_LINK174][bookmark: OLE_LINK175][bookmark: _Hlk54538610]46 1-dodecene
	F. cirrhosa D. Don
	Bulbs
	[107]

	47 4-octadecene
	[bookmark: _Hlk54538812][bookmark: OLE_LINK234]F. michailovskyi Fomin
	Bulbs
	[11]

	48 Pentatriacontane
	F. cirrhosa D. Don
	Bulbs
	[107]

	[bookmark: _Hlk54546718]49 gastrodin
	F. pallidiflora Schrenk
	Bulbs
	[101]

	50 Icariside D2 
	F. pallidiflora Schrenk
	Bulbs
	[101]

	[bookmark: OLE_LINK179][bookmark: _Hlk54386069]51 Hexadecyl-oxirane
	F. cirrhosa D. Don
	Bulbs
	[107]

	52 3-methoxy-4-(palmitoyloxy)benzaldehyde
	F. unibracteata Hsiao et K. C. Hsia
	Bulbs
	[108]

	53 1,4-diphenylbutane
	F. pallidiflora Schrenk
	Bulbs
	[103]

	54 4-hydroxy-3-methoxy-benzaldehyde
	F. pallidiflora Schrenk
	Bulbs
	[103]

	[bookmark: OLE_LINK207][bookmark: _Hlk52809938]55 9-β-D-erythrofuranosyladenine
	F. michailovskyi Fomin
	Bulbs
	[11]

	[bookmark: OLE_LINK211][bookmark: OLE_LINK212]56 Succinic acid
	F. ussuriensis Maxim
	Bulbs
	[110]

	57 1-O-β-D-glucopyranosyl-(2S,3S,4R,8Z)-2-[(2′R)-(2′-hydroxydocosanoyl) amido]-1,3,4-octadecanetriol-8-ene
	F. pallidiflora Schrenk
	Bulbs
	[81]

	[bookmark: OLE_LINK214][bookmark: OLE_LINK220][bookmark: OLE_LINK221]58 Triethylamine hydrochloride
	F. walujewii Regel
	Bulbs
	[22]

	59 2, 5 dimethoxy-1, 4-benzoquinoe
	F. thunbergii Miq.
	Stems and leaves
	[68]




[bookmark: _GoBack]Table S10 Pharmacological activities of Fritillaria species
	Biological activities
	Extract & Chemical components
	Simple description
	In vivo or in vitro
	References

	Anti-tussive
	puqienine A, puqienine B, N-demethylpuqietinone, puqietinonoside, puqietinone
	Prolonged the latent period and reduced the cough times
	In vivo
	[15]

	
	imperialine, chuanbeinone, verticinone, and verticine 
	Inhibited cough frequency and increased latent period of cough in mice induced by ammonia
	In vivo
	[111]

	
	imperialine, verticine, verticinone, ebeiedine, and puqietinone
	The mechanism was related to the competitive antagonism in muscarinic pathway and the inhibition of influx of calcium ions
	In vivo
	[112]

	
	imperialine, imperialine-β-N-oxide, isoverticine, and isoverticine-β-N-oxide
	Inhibited cough frequency and increased latent period of cough in mice induced by ammonia
	In vivo
	[113]

	
	alcohol extracts of F. cirrhosa and F. pallidiflora
	Inhibited cough frequency and increased latent period of cough in mice induced by ammonia
	In vivo
	[114]

	
	crude alkaloid and water extracts F. thunbergii, F. cirrhosa, F. hupehensis and F. pallidiflora
	Showed a dose-dependent tracheobronchial relaxation with different potencies correlated with their tracheobronchial relaxation effects
	In vivo
	[115]

	
	ebeinone
	Exhibited a higher affinity for muscarinic M2 receptors than for M3 receptors in the guinea-pig
	In vivo
	[116]

	
	imperialine and sinpeinine A
	Selective inhibitory effects on muscarinic M2 receptors
	In vitro
	[117]

	
	3β-acetylimperialine the derivative of imperialine
	Selective muscarinic M3 receptors antagonism
	In vitro
	[117]

	
	verticine, verticinone, imperialine, imperialine-3β-D-glucoside and puqietinone
	Elevated the cAMP concentration in the HEK cells transfected with muscarinic M2 receptor plasmid
	In vitro
	[118]

	Expectorant
	imperialine, verticinone and verticine
	Enhanced mice’s tracheal phenol red output in expectorant assessment
	In vivo
	[111]

	
	imperialine, imperialine-β-N-oxide, isoverticine and isoverticine-β-N-oxide
	Enhanced mice’s tracheal phenol red output in expectorant assessment
	In vivo
	[4]

	
	alcohol extracts of F. cirrhosa and F. pallidiflora
	Enhanced mice’s tracheal phenol red output in expectorant assessment
	In vivo
	[5]

	Antiasthmatic
	water extract of F. cirrhosa
	Inhibitory effects on airway inflammation by suppression of Th2 cytokines (IL-4, IL-5 and IL-13), IgE, histamine production, reduction eosinophilic accumulation and increase of interferon-γ production
	In vivo
	[119]

	
	yibeinones B-D and imperialine
	Showed an apparent concentration-dependent relaxation of isolated tracheal preparation
	In vivo
	[75]

	Other respiratory diseases
	imperialine
	Mitigated pulmonary functional and structural impairment and suppressed inflammatory response in a COPD-like rat model by mediating expression of related cytokines in lung tissues of the COPD-like rats, such as IL-1β, IL-6, IL-8, TNF-α, NF-κB, TGF-β1, MMP-9, and TIMP-1.
	In vivo
	[120]

	
	peiminine
	In vivo, peiminine reduced the Wet-to-Dry ratio and the myeloperoxidase activity and inhibited IL-6. In vitro, peiminine significantly inhibited LPS-induced IL-8 production in A549 lung epithelial cells via inhibition of NF-κB and AKT and PI3K phosphorylation
	In vivo & in vitro
	[119]

	
	verticine, ebeiedine and suchengbeisine
	Inhibited the gene expression and production of MUC5AC mucin, by directly acting on airway epithelial cells
	In vitro
	[121]

	Antineoplastic
	verticinone
	Inhibited the growth of HL-60 cells by inducing these cells to differentiate toward granulocytes and minimized the effective dose of all-trans retinoic acid
	In vitro
	[122]

	
	verticinone
	Induced apoptosis through a caspase pathway mediated by mitochondrial damage in immortalized keratinocytes and oral cancer cells and G0G1 cell cycle arrest
	In vitro
	[123]

	
	5β-spirostanol glycoside
	Induced apoptotic cell death in HL-60 cells through different mechanisms of action
	In vitro
	[10]

	
	water extract of F. cirrhosa
	NF-κB activation
	In vitro
	[124]

	
	chloroform extract and the purified total alkaloids of F. ussuriensis
	Exhibited stronger cytotoxic activity, induced G0/G1 phase arrest and increased apoptosis
	In vitro & in vivo
	[125]

	
	water extract of F. cirrhosa
	Block endometrial cancer growth by downregulating TGF-β/SMAD signaling pathway
	In vitro
	[126]

	
	chloroform extracts-total alkaloid-chuanbeinone, imperialine-β-N-oxide, isoverticine and isoverticine-β-N-oxide of F. pallidiflora
	Exhibited significant antitumor activity in vivo, while notably inhibited tumor angiogenesis and inducing apoptosis characterized by an increased expression of caspase-3
	In vitro & in vivo
	[120]

	
	isopimara-7,15-Dien-19-oic acid
	Induce cellular stress in HeLa cells and activate several anti- and prosurvival pathway.
	In vitro
	[127]

	
	peiminine
	Induced autophagic cell death via activating autophagy-related signaling pathway AMPK-mTOR-ULK by promoting SQSTM1(P62)
	In vivo
	[128]

	
	peiminine
	Inhibited glioblastoma in vitro and in vivo via arresting the cell cycle and blocking autophagic flux
	In vitro & in vivo
	[129]

	
	Imperialine
	Suppressed bothnon-small cell lung cancer (NSCLC) tumor and associated inflammation through an inflammation-cancer feedback loop
	In vitro & in vivo
	[130]

	
	peimine
	Inhibited the growth and motility of prostate cancer cells and induced apoptosis by disruption of intracellular calcium homeostasis through Ca2+/CaMKII/JNK pathway
	In vitro & in vivo
	[131]

	anti-inflammatory
	imperialine, chuanbeinone
	Inhibited the development of ear edema in a dose-dependent manner in anti-inflammatory assessment
	In vivo
	[111]

	
	imperialine, imperialine-β-N-oxide, isoverticine, and isoverticine-β-N-oxide
	Inhibited the development of ear edema in anti-inflammatory evaluation assay
	In vivo
	[113]

	
	alcohol extract of F. cirrhosa & F. pallidiflora
	Inhibited the development of ear edema in anti-inflammatory evaluation assay
	In vivo
	[114]

	
	12,15-sulfonyl-8(17),13-labdadien-19-oic acid
	Attenuated nitric oxide production of a macrophage cell line of Raw 264.7 cells stimulated with IFN-γ
	In vitro
	[92]

	
	verticinone and imperialine
	Inhibition of the NF-κB activation signaling pathway
	In vitro
	[132]

	
	puqiedine, zhepeiresinol, 2-monopalmitin, N-demethylpuqietinone, and isoverticine
	Decreased the expression of NF-κB
	In vitro
	[133]

	
	total alkaloid fraction of F. cirrhosa
	Inhibited acetic acid-induced capillary permeability accentuation, carrageenan-induced paw edema, cotton pellet-induced granuloma formation, suppressed inflammatory cells recruitment and cytokine production in the bronchoalveolar lavage fluid from LPS-induced ALI mice, and attenuated pathological changes in the lung tissues of ALI mice.
	In vivo
	[134]

	
	crude polysaccharide extracted F. hupenesis
	Inhibited mouse ear swelling induced by xylene and inhibited toe swelling induced by egg white and had good anti-inflammatory activity against LPS-induced inflammation, reducing the expression of inflammatory cytokines
	In vivo
	[135]

	
	peimine
	Suppressed IL-1β-induced inflammation in mouse chondrocytes by inhibiting the MAPK pathway
	In vitro
	[136]

	
	peimine
	Inhibited IL-1β induced inflammatory response in mouse articular chondrocytes and ameliorated murine osteoarthritis, inhibited the AKT phosphorylation, NF-κB and activated Nrf2/HO-1 signaling pathways both in vitro and in vivo.
	In vitro & in vivo
	[137]

	
	imperialine, verticinone, verticine, peimisine and delavine
	Down-regulated the level of inflammatory mediators via mediation of MAPK phosphorylation in LPS-induced RAW264.7 macrophages
	In vitro
	[138]

	Antihypertensive
	water extract, ethylacetate and butanol extracts of F. ussuriensis
	Via the inhibition of angiotensin converting enzyme activity and direct release of NO/cGMP in the vascular tissue
	In vivo
	[139]

	
	verticinone, verticine, peimisine
	Inhibited angiotensin I converting enzyme activity in a dose-dependent manner, displaying 50% inhibitory concentration values
	In vitro
	[140]

	
	water extract of F. ussuriensis
	Prevented the increase of systolic blood pressure in the L-NAME-induced hypertension that may have been caused by enhanced generation of vascular NO and amelioration of renal functions
	In vivo
	[141]

	
	puqienine E, puqienine B and puqienine A
	Exhibited inhibitory activity against angiotensin converting enzyme
	In vitro
	[72]

	Anti-cholinesterase (cholinomimetic)
	impericine, forticine, delavine, persicanidine A and imperialine
	Showed anti-acetylcholinesterase and anti-butyrylcholinesterase inhibitory activity
	In vitro
	[54]

	
	N-demethylpuqietinone, hupeheninoside, ebeiedinone, yibeinoside A and chuanbeinone
	Had anti-red blood cell acetylcholinesterase and anti-plasma butyrylcholinesterase activities
	In vitro
	[142]

	
	aqueous methanol extracts, solanidine of F. unibracteata
	Showed the antimuscarinic effects
	In vitro
	[133]

	
	dichloromethane fraction of F. michailovskyi
	Showed a positive butyrylcholinesterase inhibitory activity
	In vitro
	[11]

	Antibacterial and antiviral
	β-sitosterol-3-O-glucopyranoside
	A potent inhibitor of sortase, a bacterial surface protein anchoring transpeptidase against Bacillus subtilis, Staphylococcus aureus, and Micrococcus leuteus
	In vitro
	[143]

	
	ethanol and aqueous extracts F. thunbergii
	Remarkably inhibitory against all the six Helicobacter pylori strains (MICs: ～ 60 μg/ml)
	In vitro
	[144]

	
	water extracts F. thunbergii
	Exerted antiviral effects against influenza H1N1 virus without inducing toxicity in vitro, in ovo or in vivo
	In vitro, in ovo, and in vivo
	[145]

	Antioxidant
	the ethanol extracts and the non-alkaloid fractions, the crude saponin extract and the crude flavonoids extract of F. ussuriensis
	The antioxidant activity of different extracts decreased in the order: crude flavonoids extract > crude saponin extract > ethanol extracts
	In vitro
	[146]

	
	Supercritical fluid extraction, peimisine, peimine and peiminine of F. thunbergii
	The antioxidant capacity of extracts displayed EC50, 1,1-diphenyl-2-picrylhydrazylvalue of 5.5 mg/mL, EC50, 2, 2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) value of 0.3 mg/ml and ferric reducing capacity value of 118.2 mg ascorbic acid equivalent/100 g.
	In vitro
	[147]

	
	an acidic water-soluble heteropolysaccharide (FWPS1-1) (average molecular weight: ~7.44 kDa) F. unibracteata
	Exhibited weak 1,1-diphenyl-2-picrylhydrazyl radical scavenging activity and low ferric reducing antioxidant power but high 2,2-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) radical scavenging activity, good Fe(II)-chelating ability and remarkable DNA damage protective activity
	In vitro
	[148]

	
	the acidic fraction FPSP-H2-1 F. pallidiflora
	Had a strong antioxidant effect against 1,1-diphenyl-2-picrylhydrazyl, hydroxyl and 2, 2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) free radicals
	In vitro
	[149]

	
	verticinone, verticine, imperialine-3-β-D-glucoside, delavine and peimisine, imperialine
	Six isosteroidal alkaloids reduced reactive oxygen species production, elevated glutathione level and promoted heme oxygenase expression, which is in association with induction of NF-E2-related factor 2 (Nrf2) nuclear translocation and up-regulation of Nrf2 expression. Among these alkaloids, verticinone, verticine, imperialine-3-β-D-glucoside, delavine and peimisine exhibited more potent effect against cigarette smoke extract-induced oxidative stress than that of imperialine.
	In vitro
	[150]

	Antinociceptive
	verticinone
	Exerted a good antinociceptive effect on inflammatory pain and cancer-related neuropathic pain probably through both peripheral and central mechanisms
	In vivo
	[151]

	
	peimine
	Blocked the Nav1.7 ion channel but also preferably inhibited the Kv1.3 ion channel
	In vitro
	[152]

	Anti-allergy
	ethanol extract of F. ussuriensis
	Significantly inhibited the passive cutaneous anaphylaxis reaction and the release of histamine from rat peritoneal mast cells in a concentration-dependent manner, which was associated with the inhibition of IL-6, IL-8, TNF-α and phosphorylation of all three MAPKs
	In vitro & in vivo
	[153]

	
	peiminine
	In vitro inhibited the production of the pro-inflammatory cytokine, such as IL-6, IL-8, TNF-a and IL-1β. It was shown to have inhibitory effects on MAPKs phosphorylation and NF-κB expression in human mast cells (HMC)-1
In vivo demonstrated inhibitory effects on IgE-dependent anaphylaxis
	In vitro & in vivo
	[154]

	Neuroprotective
	ent-3β-butanoyloxykaur-15-en-17-ol; ent-kaur-15-en-17-ol; ent-kaur-15-en-3β,17-diol; ent-3β-acetoxykaur-15-en-17-ol; ent-kauran-16β,17-diol

	Showed neuroprotective effects against MPP+-induced neuronal cell death in human dopaminergic neuroblastoma SH-SY5Y cells
	In vitro
	[155]

	
	6α,7β-dihydroxy-labda-8(17),12(E),14-triene and 6-oxo-2α-hydroxy-labda-7,12(E), 14-triene
	Showed neuroprotective effects against MPP+-induced neuronal cell death in human dopaminergic neuroblastoma SH-SY5Y cells
	In vitro
	[3]

	
	peimisine-3-O-β-D-glucopyranoside 

	Showed moderate protection effect on neurotoxicity of PC12 cell lines induced by rotenone.
	In vitro

	[73]

	
	peiminine
	Markedly attenuated behavioral dysfunction and inhibited the loss of dopaminergic neurons and microglial activation in the LPS-induced Parkinson’s disease rat model. In BV-2 cells, peiminine significantly decreased LPS-induced expression of the pro-inflammatory mediators TNF-α, IL-6 and IL-1β, COX-2 and iNOS by inhibiting the phosphorylation of ERK1/2, AKT and NF-κB p65
	In vitro & in vivo
	[156]

	Anti-diabetic
	verticinone
	Increased insulin secretion and glucose uptake and inhibition of carbohydrate-hydrolyzing enzymes
	In vitro
	[157]
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