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Research Progress of Ferula ferulaeoides

YANG Minghan!, TANG Daiping?, SHENG Ping!"(I.College of Traditional Chinese Medicine, Xinjiang Medical
University, Urumqi 830011, China, 2.Urumgqi Hospital of Traditional Chinese Medicine, Urumqi 830001, China)

ABSTRACT: Volatile oil, terpenoids and coumarins are main chemical constituents of Ferula ferulaeoides, which is one of the
traditional ethnic medicines in Xinjiang Uygur and Kazakh of China. Previous work has shown that F. ferulaeoides exhibited
insecticide, antibacterial, antitumor properties, and so on. Taking CNKI, WANFANG and PubMed database as the search
platform, with keywords and full text as the search items, the F. ferulaeoide as the search term was searched. The domestic and
foreign paper reports and patent approvals of F. ferulaeoides from 1993 to 2020 were retrieved to find total of 58 papers and 6
patents. The contents of these papers invovled pharmacognosy, chemical composition, pharmacological activity and plant
ecology of F. ferulaeoides, and the patents involved its medical application, extraction process and identification. The research
literature of F. ferulaeoides was summarized and analyzed to provide reference for the follow-up development and utilization of
F. ferulaeoides.

KEYWORDS: Ferula ferulaeoides; pharmacognosy; chemical composition; pharmacological activity; plant ecology; patent
application
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Tab. 1 Identification and comparison of Ferula sinkiangensis, Ferula fukanensis and Ferula ferulaeoides™
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Tab. 2 Identification of Ferula ferulaeoides
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Tab.3 Main chemical compositions in volatile oil of F. ferulaeoides

g3 No. LEY 31 s 2 3CHk

HEmRAL S 1 a-JE N (o-pinene) CioHis 136 [6-12]
2 B-TR) (B-pinene) CioHye 136 [13]
3 i (camphene) CioHis 136 [7,9,11,12]
4 0-3-¥5 475 (5-3-carene) CioHis 136 [12]
5 FrE0 (limonene) CioHis 136 [9, 12]
6 D-Fy 1) (D-limonene) CioHis 136 [11, 14]
7 L-Fr#45 (L limonene) CoHy6 136 [12]
8 a-7K 147 (o-phellandrene) CioHis 136 [10, 13]
9 B-DIIFA4% (B-thujene) CioHis 136 [10]
10 y-i il 45 (p-terpinene) CioHis 136 [12]
1T Z#ffi(ocimene) CioHis 136 [10]
12 -2 1 # (B-ocimene) CioH6 136 [9]
13 M (trpinolene) CioHys 136 [12]
14 o-5 A0 (a-trpinolene) CioHis 136 [12]
15 A (myrcene) CioHig 136 [9,12]
16 - kM (B-myrcene) CioHie 136 [6,12]
17 {2/ (sabnene) CioHys 136 [12]
18 /INIE] 45 (fenchene) CioH6 136 [9]
19 4h-F§EE(fenchol) CoH;50 154 [12]
20 Jgfii(borneol) CoH;50 154 [9,11]
21 fEE[(R)-camphor] CioH,60 152 [9]
22 FHIFW(citronellol) C0H0 156 [6]
23 SR (1,7,7-trimethyl-exo-bicyclo[2.2.1]heptan-2-ol) CioH30 154 [12]
24 Xf4eAE)E -8~ (P-cymen-8-ol) C1oH,40 150 [12]
25 a-FA T B (a-terpined) C1oH 30 154 [9]
26 JiixR-3-3iR 5 -2-BE(Z-3-pnen-2-ol) CoH;60 152 [12]
27 54 M (isogeraniol) CoH 50 154 [12]
28 U447 (tanacetone) C1oHi60 152 [12]
29 3-H4(JL-p- {2 (3-methoxy-p-cymene) CiiH;s0 164 [12]
30 2P HE-5-F G ik (thymylether methyl) Cy1H;60 164 [12]
31 ZFR-o- AT RS (dihydrocarvyl aetate) CinHy0, 196 [12]
32 Z@JEMRifE(2-camphanol acetate) CinHx0, 196 [9,11-12,14]
33 A~ 18 e ki BiE (exobornyl acetate) C12H,00, 196 [12]
34 Z /N R (a-fenchyl acetate) C12H200, 196 [12]
35 (2)-3,7- "W %-1,3,6-1F /\ kg =B [1,3,6-0ctatriene,3,7-dimethyl-,(Z)-] CioHis 136 [12]
36 3-FR P A FE-5-H1 3E-4 & 3-2 % (3-isopropylidene-5-methyl-hex-4-en-2-one)  CioHiO 152 [13]

filiia2stbd Y 37 & A XK (farnesene) Ci5Ha60 222 [12]
38 o-FEIAR Y (a-guaiene) CisHas 204 [12]
39 a4 AW (a-farnesene) CisHas 204 [9,12]
40 B4 AWM (B-farnesene) CisHaos 204 [9,11-12,14]
41 a-3% ¥ 4 (a-curcumene) CsHos 204 [9]
42 p-FEFEIE(B-curcumene) CisHas 204 [13]
43 -1 745 (a-elemene) CysHay 204 [9]
44 B-HETE M (B-elemene) CsHos 204 [13]
45 (-)-FW[(-)-alloaromadendrene] CisHag 204 [12]
46 LLYnAAIE (aristolene) CsHaq 204 [9]
47 a- 17 25 (a-gurjunene) CysHyg 204 [12]
48 a-MAAR M (a-cedrene) CisHas 204 [9,14]
49 B-FAAYG (B-cedrene) CsHas 204 [10]
50 BB (hujopsenet) CsHa 204 [9]
51 a-EiM i (a-himachalene) Ci5Hay 204 [9]
52 p-EEHMA(B-himachalene) CsHas 204 [9]
53 a-1ii%E)Fi (a-bulnesene) CisHas 204 [10,13]
54 EARVE A% (valencene) Cis5Hay 204 [10,13]
55 R (isoledene) CisHas 204 [11]
56 Jz (- 174 (trans-caryophyllene) CisHay 204 [12]
57 (Z,E)-a-4: 5 W [(Z,E)-a-farnesene] CysHyy 204 [12]
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ESitl No. [assy] = s %
kiR 58 1.2,3,4,4A,5,6,8A-/\ A 25(1.2,3,4,4A,5,6,8 A-octa-hydro-naphthalene) CisHaa 204 [12]
59 fhF-HEh I (bergamotene) Ci5Hyy 204 [2]
60 y-WEPRIfi(y-selinene) Ci5Hyy 204 [12]
61 a-FF 5 M (a-bergamotene) CsHos 204 [12]
62 F 4% (zingiberene) CisHay 204 [7,12]
63 3T & Hi(isocaryophyllene) CisHay 204 [12]
64 W (ledene) CisHos 204 [12]
65 B-H T M M(p-bisabolene) CisHas 204 [12]
66 - B A% (r-guaiene) CsHys 204 [12]
67 AN (guaiol) CisHa60 222 [7-9,12]
68  o-A AR (a-guaiol) Ci15Hy0 222 9]
69 - A AKEE(S-guaiol) Ci5H60 222 [9]
70 SBIAREE(bulnesol) Ci5Ha0 222 (1]
71 10-O-p-t& Al E% (10-O-y-eudesmol) CisHa60 222 [12]
72 a-F M5 (a-eudesmol) C5Hy0O 222 [10,13]
73 ¥ i (r-eudesmol) C5sHy60 222 [12]
74 Bt EE(B-eudesmol) Ci5H60 222 [7,12]
75 MR (elemiol) Ci5sHy60 222 [12]
76 HIAKEE(cedrol) Ci5H60 222 [9]
77 5 AR B (hinesol) CsHy60 222 [14]
78 WETEE (agarospirol) Ci5H60 222 [14]
79 NS 5Hi B (ginsenol) C5Hp60 222 [11]
80 JKE T4 A AL (calareneexoide) C5Hp60 222 [10,13]
81 ¥ 957 (11)-45 -4-B [eudesm-7(11)-en-4-ol] Ci5H60 222 [13]
82 B-LII 2 (B-bisabolol) Ci5H60 222 [10,13]
83 REAEMUEE (nerolidol) C15Hx60 222 [9,11-12,14]
84 Jz Q- AL (trans-nerolidol) C5H60 222 [12,14]
85 3-F4%E-1,2 TH —BE(1,2- propanediol,3-methoxy-) C4H,(03 106 [14]
86 2,6,6-= 1 Hk-1-W F B-2- R U 475(2,6,6-trimethyl-1- methylen-cyclohex-2-ene) CioHis 138 [12]
87 L1-HI3£2 4- (1) IR C A 1, 1-dimethyl-2,4- di(1-propenyl)cyclohexane] CisHo 178 [12]
88 FFMHEENT[S,9-undecadien- 2-one,6,10-dimethyl-,(Z)-] Ci3H0 194 [10, 13]
89 (2)-2,6,10-=HH-1,5,9- Bk N [(Z)-2.6,10- trimethyl-1,5,9-undecatriee] CisHas 192 [12]
90 5-4-H,7-f,10-0-selina-4(19),11- K KE[5-5-H,7-5, 10-a-selina-4(19),11-diethy] CisHas 204 [12]
91 4-(1E)-1,3-T If-1-H4E-3,5,5- = IR DR [4-(1E)-1,3-butadien-1-yl-3,5,5-trimethyl] C15H220 196 [2]
FEGELEY 92 1 2 (toluene) C/Hg 92 [12]
93 [] 2% — 1} (resorcinol) C¢HeO, 110 [13]
94 X AR FEAA AW (2-methoxy-4-vinylphenol) CoH 00, 150 [13]
95  O-4pfEfE(O-cymene) CioHy4 134 [12]
96 1-H 5E-4-(1- 5 N %E) K [ 1-methyl-4-(1-methylethyl)benzene] C,0H,» 132 [12]
97 4-(1-P935)- 7K H 2 [4-(1-methylethyl)-benzene-methanol] CioH140 150 [12]
98 M3 (benzene) CipHig05 208 [10, 13]
99 1-(1,5-ZH SE-4-C Ak)- 4-F R (1-1,5-dimethyl-4- hexenyl-4-methyl benzene) CisHa 202 [12]
LA s 100 PR EE,2-F 3L R TR (cyclopentanol,2-methyl acetate) CsH 140, 142 [12]
101 2,3-T % (butane-2,3-diol) C4H;00, 90 [12]
102 (25,38)-(+)-2,3- T —BE[(2S,35)-(+)-2,3-butane diol] C4H 40, 90 [12]
103 4,8 HI3L3,7-T-—Jf-2-[(4,8-dimethyl-3,7-nonadien-2-ol) Ci1Hy00 168 [12]
104 Z FR1E 4E MG (neryl acetate) C12H0, 196 [12]
105 4-Z FR#A IR (4-terpiny] acetate) C12H200; 196 [12]
106 - LR HIFE (o-terpinyl acetate) C12H0, 196 [12, 14]
107 %5HEER LT (ethyl palmitate) CisHi0, 284 [2]
108 Wi £ W (ethyl linoleate) CaoHis0, 308 [12]
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Tab. 4 Chemical compositions of sesquiterpenes from F. ferulaeoides

No. &Y R TR BER
1 1-(2,4-dihydroxyphenyl)-2-hydroxy-5,9,13-trimethy1-4(E),8(E),12-tetradecatrien-1-one Cy3H304 372 [15]
2 1-(2,4-dihydroxyphenyl)-3,7,11-trimethyl-3-vinyl-6(E), 10-dodecadiene-1-one CysHi05 356 [15,26]
3 1-(2,4-dihydroxyphenyl)-3,7,11-trimethyl-3-vinyl-6(E),10-dodecadiene-1,9-dione Cy;Hy0s 370 [15]
4 1-(2,4-dihydroxyphenyl)-3,7-dimethyl-3-vinyl-8-(4-methyl-2-furyl)-6(E)-octen-l-one Cy3Hps04 368 [15]
5 2,6-dihydroxy-2-[3,7,11-trimethyl-2(E),6(E),10-dodecatrien-1-yl]-3(2H)-benzofuranone CyH30s 370 [16]
6 3S*-(2,4-dihydroxybenzoyl)-4R* ,5R *-dimethyl-5-(4,8-dimethyl-3(E),7(E)-nonadien-1-yl)tetrahydro-2-furanone C,4H3,0s 400 [17]
7 3S*-(2,4-dihydroxybenzoyl)-4R* ,5R*-dimethyl-5-[4-methyl-5-(4-methyl-2-furyl)-3(E)-penten-1-yl]tetrahydro-2  Cy4H,30s 412 [17]
8 3S*f-lgﬁ?(riliehydroxybenzoyl)-4R*,5S*-dimethyl-5-[4-methy1-5-(4-methy1-2-furyl)-3(E)-penten-l- CpHp06 412 [17]
yl]tetrahydro-2-furanone
9 2,3-dihydro-7-hydroxy-2S*,3R *-dimethyl-3-[4,8-dimethyl-3(E),7-nonadienyl]-furo[3,2-c]coumarin Cy4H3004 382 (18]
10 2,3-dihydro-7-hydroxy-2R*,3R*-dimethyl-3-[4,8-dimethyl-3(E),7-nonadienyl]-furo[3,2-c]coumarin CaH304 382 (18]
11 2,3-dihydro-7-hydroxy-2S*,3R*-dimethyl-3-[4-methyl-5-(4-methyl-2-furyl)-3(E)-pentenyl]-furo[3,2-c]coumarin Cs;HasOs 394 [18]
12 2,3-dihydro-7-methoxy-28*,3R *-dimethyl-3-[4,8-dimethyl-3(E),7-nonadienyl]-furo[3,2-c]coumarin CysH304 396 [18]
13 2,3-dihydro-7-hydroxy-2S* 3R *-dimethyl-2-[4,8-dimethyl-3(E),7-nonadienyl]-furo[3,2-c]coumarin CyH300s 382 [19,25]
14 2,3-dihydro-7-hydroxy-2R* 3R*-dimethyl-2-[4,8-dimethyl-3(E),7-nonadienyl]-furo[3,2-c]coumarin CaHy0, 382 [19,2425]
15 2,3-dihydro-7-hydroxy-2S*,3R*-dimethyl-2-[4,8-dimethyl-3(E),7-nonadien-6-onyl]-furo[3,2-c]coumarin Cy4H2305 396 [19]
16  2,3-dihydro-7-hydroxy-2S*,3R*-dimethyl-2-[4-methyl-5-(4-methyl-2-furyl)-3(E)-pentenyl]-furo[3,2-c]Jcoumarin Cy4H,0s 394 [19]
17 2,3-dihydro-7-hydroxy-2R*,3R*-dimethyl-2-[4-methyl-5-(4-methyl-2-furyl)-3(E)-pentenyl]-furo[3,2-c]coumarin CysHysOs 394 [19]
18  2,3-dihydro-7-methoxy-2S*,3R*-dimethyl-2-[4,8-dimethyl-3(E),7-nonadienyl]-furo[3,2-c]coumarin CasH304 396 (19, 26]
19 2,3-dihydro-7-methoxy-2R* 3R *-dimethyl-2-[4,8-dimethyl-3(E),7-nonadienyl]-furo[3,2-c]coumarin CysH304 396 (19, 26]
20 2,3-dihydro-7-methoxy-2S*,3R*-dimethyl-2-[4,8-dimethyl-3(E),7-nonadien-6-onyl]-furo[3,2-c]coumarin CasH30s 410 [19]
21 2,3-dihydro-7-methoxy-2S*3R*-dimethyl-2-[4-methyl-5-(4-methyl-2-furyl)-3(E)-pentenyl]-furo[3,2-c]lcoumarin CpsHpOs 408 [19]
22 2,3-dihydro-7-hydroxy-2S* 3R *-dimethyl-2-[4,8-dimethyl-3(E),7-nonadienyl]-furo[2,3-b]chromone CasH3004 382 [20]
23 2,3-dihydro-7-hydroxy-2S*,3R*-dimethyl-2-[4-methyl-5-(4-methyl-2-furyl)-3(E),7-pentenyl]-furo[2,3-b]chromone  Cp4Hys0s 394 [20]
24 2,3-dihydro-7-hydroxy-2R* 3R*-dimethyl-2-[4-methyl-5-(4-methyl-2-furyl)-3(E), 7-pentenyl]-furo[2,3-b]chromone  Cp4H,s0s 394 [20]
25 (trans)-2,3-dimethyl-3-[9-hydroxymethyl-4-methyl-3£, 7Z-nonadienyl]-7-hydroxy-2(3H)-furo[3,2-c]coumarin ~ Cp4H3 05 399 [21,25]
26  7-hydroxy-2-[1-hydroxy-1,5,9-trimethyl-4E,8-decadienyl]-2(3H)-furo[3,2-c]coumarin CpH310s5 399 [21]
27 2-[1-hydroxy-1,5,9-trimethyl-4E,8-decadienyl]-7-methoxy-2(3H)-furo[3,2-c]coumarin CasH330s 408 [21]
28  (trans)-2,3-dimethyl-2-[4,8-dimethyl-3E,7-nonadienyl]-7-methoxy-2(3H)-furo[2,3-b]chromone CasH3304 393 [21]
29  4-hydro-7-hydroxy-2-methyl-2-[4,8-dimethyl-3E,7-nonadienyl]-2(3H)-pyro[2,3-b]chromone CH3,04 383 [21]
30  4,7-dihydroxy-3-[3,7,11-trimethyl-2(E),6(E),10-dodecatrienyl]coumarin CpH3004 382 [21]
31  2,3-dihydro-7-hydroxy-2S*,3R*-dimethyl-2-[4,8-dimethyl-3(£),7-nonadienyl]-furo[3,2-b]chromone Cy4H3004 382 [21]
32 2,3-dihydro-7-hydroxy-2R*,3R*-dimethyl-2-[4,8-dimethyl-3(E),7-nonadienyl]-furo[3,2-b]chromone Cy4H3004 382 [21]
33 (4E,8E)-1-(2,4-dihydroxyphenyl)-2-methoxycar-bonyl-5,9,13-trimethyltetradeca-4,8,12-trien-1-one CosHOs 414 [22]
34 (4E)-1-(2,4-dihydroxyphenyl)-8-acetyloxy-9-hydroxy-5,9,13-trimethyl-tetradeca-4,12-dien-1-one CysH30s 432 [22]
35 (4E,7E)-1-(2,4-dihydroxyphenyl)-3,4,8,12-tetramethyltrideca-4,7,11-trien-1-one CyH305 356 [22]
36 (4E,7E)-1-(2,4-dihydroxyphenyl)-9-(4-methylfuran-2-yl)-3,4,8-trimethylnona-4,7-dien-1-one Ca3HysOs 368 [22]
37  (4E)-1-(2,4-dihydroxyphenyl)-2-[(2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyl)]-5-[4-methylpenta-3-enyl]-6-  C33Hss04 508 [22]
hydroxylhexa-4-en-1-one
38 (4E)-1-(2,4-dihydroxyphenyl)-2-[(2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyl)]-4-(4-methylpenta-3-enyl)-6-  C33Hss04 508 [22]
hydroxylhexa-4-en-1-one
39  (4E)-1-(2,4-dihydroxyphenyl)-2-[(2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyl]-5-(3-methoxy-4-hydroxypheny Cs33HsOs 518 [22]
I)penta-4-en-1-one
40  (4E)-1-(2,4-dihydroxyphenyl)-2-[(2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyl]-8-hydrox-5,9,13-trimethyl-6,9- C;sHss05 592 [22]
oxo-tetradeca-4,12-diene-1-one
41  (4E,8E)-1-(2,4-dihydroxyphenyl)-5,9,13-trimethyl-tetradeca-4,8,12-trien-1-one CyH30; 356 [22]
42 3-(2,4-dihydroxybenzoyl)-4S*,5R*-dimethyl-5-[4,8-dimethyl-3(E),7(E)-nonadien-1-yl]tetrahydro-2-furanone Cp4Hi,0s 400 [22]
43 3-(2-hydroxyl-4-methoxybenzoyl)-4S*,5R *-dimethyl-5-[4,8-dimethyl-3(E),7(E)-nonadien-1-ylJtetrahydro-2-furanone C,sH34Os 414 [22]
44 3-(2,4-dihydroxybenzoyl)-4R*,5R*-dimethyl-5-[4,8-dimethyl-3(E),7(E)-nonadien-1-yl]tetra-hydro-2-furanone Cp4H;,0s 400 [22]
45 (3S,4'S,5'R)-5'-[(32)-7,8-dihydroxy-4,8-dimethylnon-3-en-1-yl]-4',5'-dihydro-4’,8-dihydroxy-5"-methyl-3'H,5H- C,4H3,09 464 [23]
spiro[1,4-benzodioxepine-3,2'-furan]-2,5-dione
46  (3S,4'S,5'R)-5'-[(32)-4,8-dimethylnona-3,7-dien-1-yl]-4',5"-dihydro-4',8-dihydroxy-5'-methyl-3'H,5H-spiro[ 1,4- C4H300; 430 [23]
benzodioxepine-3,2'-furan]-2,5-dione
R E B FHZG2% 2020 4F 8 A4S 37 #5816 1] Chin J Mod Appl Pharm, 2020 August, Vol.37 No.16 -2035.
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Fig.2 Structures of sesquiterpenes from F. ferulaeoides
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Tab.5 Research status of pharmacological activity of F. ferulaeoides

2 HE I 2 FHB 2 ST 5 mAR R SR Z:7% 30k
bt g LA B N B MGC-803 #RER. <Rl B U6 10 g i 5 0 A B MGC-803 2 N S B IR I A, ] [32]
HBAL R AR AR fig 238 i T 14 survivin mRNA #3i57KF-, 1 Bax . caspase-3. caspase-9
FARAROT- A A I T
ZABEE . N BN AGS., Z A BRI S N X 5 BN B i AN A LA e ) e A o A [33]
APFEAL MKN-45, BGC823, A, 7 BN R A MR T . AR R AR AS K B AN AGS B
MGC-803, SGC-7901 i F Go/Gy ], S OhEhAoke B SGC-7901 4t J&l 1 H v+ S 1
ZAPRAREY) AN EREAIE SGC-7901  ZA:FEARECY) W3 AER E I B AN SGC-7901 ML, IRt HEA [34]
W3 AR TR
ZAREE R NERAII SGC-7901 7K 25 K 25 I8 1k R AR U 4K OIS 1 A% 1 £ < BT IR % Th X N B i A0 [12]
SGC-7901 HA AR (1 il /£ FH
LA A N BFAIML SGC-7901 AP S Pi4R GRS HLAT M A B 4IML SGC-7901 MF/EH, Jhgy  [13-14]
s T ZAPEA ML S TR, GC-MS $8 8RS 40T 7 ik
DAW-22 C6 Ji 98 it LA BB S B KRG F T R LAY DAW-22 1] g it T [35]
Bel-2 (325K, L1 caspase-8 Fl PARP [ EiA /KA AN JH 1=
F-Bl -Zdz ol WFoE & F-B1 3018 MR 4000 ) isms 40 i A= 1, WTRE i L Bax [36]
1A 11955 440 B22357KF, T Bel-2 F1 Bel-XL 19335 7K S A2 35 40 i g4 11
DAW-22 GRS o 2 LA AL AN B () AR B T Z LAY DAW-22, 0] LIAG 0 il [37]
/71N FURS R IR A A A1 R Z B9 (MPNST) R 34E , W BB 58 i 10 AKT # ERK Y BER
Ak, IR CTNNBI [ FRE KT A2 s 40 i g -1y
I EOWRALEGY . TLC-EW A Bk . LA BB LS W) 2 B 5 BT 2 4 ¥ (A A ER A T e 24 [38]
ARHL firmE At s SRR BTZRAT A mE AL A PRI s L RGNS B S R A A K
B Y. HEEREL  CCK-8ik Pk ZBEE R YR AR R SMMC-7721 FLA B 4l
W Jfl SGC-7901 HAT — el 4
EillE) =PI 95% AT PRk HEEREL . <P ER RS P SR ) B LU IR AR W I TR R B 5 3 Fp [39]
iRt BT MR (19 AR TR T % 4 B (0 BT A R T L G R 2R AT B R B R R 8 L
HBAAWEIER, X RIGFF TG VR, o Z2 < B B4 i 1 4
R ARR R SR BT BRI AR PSS , O B SE AR B AT B
IR
A 4 A o R R T LA BB G R e B R v 3 B A A o i 24 4 B €0 R A R T L P [40]
)3 1 7
fx 2w An LY L WO AR LA TR A R AT A K 24 4 B o A BR B TR R LA U RO RS [41]
A AR fil A B ZE R Ak 24 AR R A2 AL A ) A A B i L L /NS R R R AR Y [42]
AR
gk . LA BB E T SRS MK FSmBTAL . 2o b B 54 S5 BT R XS [ 4 A i A R 5% G R A o [43]
G REF . Ak BB A BRI RIVER , X 44T A B W SR /N R
TRREARS S 3R 2 R IS LI TR 10 2R 1) 2 i H A T a4
T EmE 2R KB B B B R TS BTAE . 2o <o BT AR A BT BN A U S 8 AN 2 KA R B B [44]
fEH MWK BRI ZG Y 250k E Bom A B PHEMEH

P8 B R

FHAH R ZRARGIFE, Wi, TP %E
TS f 2 A B BR24 DRI e RAT 5,k 22 =]
BITTRATT S0 P I —5E I R-A i He
5 HEYESERR

A RSN AT R R 25 AR S IR oA . 7
MR, AR, BRITHGE R, e TS
Az 25 R 3R T4 B ) 4 3 5 e 2 22 < BT B 24 4 T U
O AN TN L T N iU R 32 15 [
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BT WUEW SRS T 2 LA A K LA
—E R MEE IS, W3k 6. BLAN, ArExiZ
2038 -

Chin J Mod Appl Pharm, 2020 August, Vol.37 No.16

BTER EE REHATUIE, MR R AR E
PIAEA HEALFNIPEAL 2 FEAS, ZREET 1L
W BRrLE 10~15d, AL 7~10d, HEH
RYG R NN R AL, KA R Zfh 2R,
DIRGH H FIRE 5 R s 20T il 2 A p g
(R VA AL N B eI S MR S A S, X
U A 2E, R TP — RS R ALY
6 EFIRRK

AP EAMAERR -5, D Zhma”
1 “Ferula ferulaeoides” "NFi i/, KR IET L4
BT B %) [l N A ) 2R 4 SR e 3 PN A AR O
LAl 6 Wi, ZMHTEL, Hrp Rl
BUbE . PURAFEEZG IR 4 T, ¥ R IR MER
ST VI, WRHARER T 1, Wk T,

e E AR FH 242 2020 4F 8 A4S 37 4545 16 1]



R6 LZLWBEY ESFHAIK
Tab. 6 Research status of plant ecology of F. ferulaeoides

BT R4 R E DTN
FIERF R pH ME . SRR A B T R B W 22 < TR T o B [45]
-3 PR R B 2 BT R e A TR T R X S R i R R LA R L [46]
LA B A K 2R pH (ELR 5 (8.50~10.38), & 7K 1.94%~4.33%., HMAE S HZ10 7.18~38.01 mg-kg!. HALHE
SrEZYN 1.65~7.79 mgkg' . MR A0 140.72~363.78 mg-kg . ML AN 5.47~13.89 gkg!, HLBE -
SRR (AN TR R . b A0 B AN AE 0~10 em BOFRJE, THCSR B0 BB ) 2 A A P A 2 R
B 10~20 cm #1 20~30 cm
Z AP AT R 2 3 1 3K AR A R R I, AHFE— 7 1 B Y BRI A VR T R N B AL R R SR RS (48]
BT SRR 7 A R R AR AL, LIS ) B (3 R E
T REAKE . FUUR . SRR A K2 TR, (H pH (HHA T T, 2R R KSR [49]
PSS A ARERES GO A MR E B A, LR 5 2 T S W W E A S
SeAVERH SR BRI GG R i T B i A b A 22 < ] 2 00 s AT AL BE SR NS VR, 4R R K [50]
FE W R JH RS A 7 4 A T A AR
N G NTB AT BB 2B R AR, FEER PR, & M50 NYB i A TS ORI 2R A
" [51-52]
PEH MY R
G A N AL R ATAT AT 22 <0 BB ORI, EAb, ol i it A 4 2 RMIG e I8 (1 200 M 40 2R 354 M T A 4% 53]
AT, WEH T RS TR, 2R & W AL 55 bk
HERE HESRE 6-FE IS (BAP)FIEIWE- ZER(IAA)H 2,4- "SR A LR AT A R HER T35 & . A4 LUER [54]
ey AP R R B WA X 2 e BB A KR — R RS, IS IR 2B B2 b g N R R P — [55]
A
zT SLMFBEAFHRIR
Tab. 7 Patent application of F. ferulaeoides
TR Jo7 TP B3 B E= BTN
RIRFE LS ) A R B e He 2 F i A p gt N [59]
22 A I 2L S B B B o 5 ik S EL R b B Z AR BRI [60]
Z AR IR SURTE M D e N . BB LA K i [61]
—HFRE T AR R A Y BUlg . ok POBESEEZ R R A SR L AR RIS S [62]
—FhZ BB B AR R TR Ik 2R TS - [63]
—FhZ BB AL W AR U ik TR . SR A BT S ik - [64]
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