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[Abstract]

To summarize and compile the chemical constituents and pharmacological activities of plants

from the genus Gynura (Asteraceae), aiming to provide a reference for health food development and quality
standard establishment of this genus. Gynura plants are rich in flavonoids, alkaloids, terpenoids, sterols, phenolic
acids, and fatty acids, and exhibit pharmacological effects including hypoglycemic, hypouricemic, analgesic, anti—

inflammatory, hemostatic, and antitumor activities.
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I 1K % (quercetin) =t FEME =L AT ARG CH0,  107-39-5 [14-20]
2 KRBEZ (luteolin) M =L CHs  491-70-3  [15]
3 FEZ (apigenin) M=t CoHeOs  520-36-5  [15]
4 7B (kaempferol) A= AT LR C0,  520-18-3  [16-20]
5 W& (myricetin) TEME= L CHOy  529-44-2  [15]
6 Hfif & (naringenin) AR CsH 05  480-41-1  [20]
7 FIEE (epicatechin) aRE CsH0s  490-46-0  [20]
8 WAET-HEE negletein) ThEME =L CHOs  29550-13-8  [15]
9 HH (quercitrin) MK CaHy0y  522-12-3  [14]
10 F%7rH (homoplantaginin) AR CoHp0,  17680-84-1 [14]
I SZEEH (homoorientin) TEMI=L CoHy0,  4261-42-1  [14]
12 %4 (baicalin) ThEME= CoHOy  21967-41-9  [15]
13 22BH (hyperoside) i =+t CoHy0,  482-36-0  [14]
14 =5 (kaemperol-3-0-galactoside) HT3 CH0,  23627-87-4 21
15 FHEEH (afzelin) HT3% CaHy0p 482393 [22)
16 IWAB-7-0- B -D-EHHHT (kaempferol-7-0-glucoside) TEME=£ Caly0y  16290-07-6  [15]
17 S (soquercitrin) ARG CuHy0,  21637-25-2  [14]
18 LExHf (astragalin) M =L CuHy0,  480-10-4  [23]
19 ARBEFH (petunidin) N CuHy0y  5373-11-5 [20]
20 IZAE-3-0-Z BT (kaemplerol-3-0-6" ~O-acetyl - B -D-glucoside) T =L CHp0,  118169-27-0 [24]
21 FFCH (eriocitrin) M =L CoHgDys  13463-28-0  [25]
2 A #-3-0-ZF B (kaempferol-3-0-rutinoside) HF3% CoHy0s  17650-84-9  [19]
23 IZRE-3-0-FEHHET (biorobin) HT% CoHy0s  17297-56-2  [21]
24 T (rutin) =t TR AT ARGE G0, 153-18-4 [14-19]
25 IR -3-0-ZF B (quercetin-3-O-rutinose) FEME=L Coly0  949926-49-2 [26]
26 Mt E-3-0- MR B (102 L FURE T (quercetin 3-0-thamnosyl (1-2) galactoside) THME=L CH,0,  55696-57-6  [26]
27 EB-3,7-2-0- B -D-H ik (kaempferol 3,7-di-0- B ~D-glucopyranside) TEME=L CoHy0y  25615-14-9  [27)
28 M E-3-0-Hif M 1 (quercetin 3-O-neohesperidoside) H=+ CHO, 32453364 [28]
29 i F-3-0-ZFHHT (quercetin-3-0-rutinoside) FEME=L CoHy0,  190836-14-7 [27]
30 ik Z-3-0-FEELBETF (quercetin 3-O-robibioside) IRK CoHy0,  52525-35-6  [29]
31 KAl Gisorhamnetin-3-0-rutinoside) REL CsHs0  604-80-8  [30]
32 B (hesperidin) FEME =L CsHu0is  520-26-3  [15)
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33 JRWERE (uracil) =t CHN,0, 66-22-8 [16]
34 FRIZERS (adenine ) FRME = CH.N, 73-24-5 [27]
35 FRRmENE (thymine ) SRS CHN,0,  65-71-4 [19]
36 #HAR(nicotinic acid) SR CHNO,  59-67-6 [33]
37 5-FRFE-2-MEREFR R (5-hydroxypyridine-2—carboxylic acid) Mg CHNO,  15069-92-8 133]
38 S—JRHEMLIE FER TP R (5-hydroxy picolinic acid methyl ester) HF3E CHNO,  30766-12-2 33]
39 2-SENEE-3-H S JENE R (2-methoxy-3-isopropylpyrazine ) R CsHpN,O  25773-40-4 [29]
40  HIMLR (isohematinic acid) TR = CHNO,  86408-37-9 [27]
41 W3- (indole~3—carboxaldehyde ) JeI/R% =t CHNO  487-89-8 [34]
42 2-HEEIE-3- T FEM R (2—methoxy—3-sec—butylpyrazine ) LIRGE CHLN,0  24168-70-5 [35]
43 4-FFNHERR (4-aminocinnamic acid) FRME = CHNO,  2393-18-2 [36]
44 JRAF (uridine) SR CoHLN, 0 58-96-8 33]
45 3-T5[WEHTAR (indole-3—carboxylic acid) FEME =L CHNO,  771-50-6 [27]
46 2-F3H-1-(1H-M|W:-3—4 ) Z.Bil (2-hydroxy-1-(1h-indol-3-yl Jethanone) JEIH/RE =+  C HNO, 2400-51-3 [34]
47 LR % (phenylalanine ) AN CH,NO, 63-91-2 [37]
48 It (adenosine) HT3E CoHN0, 58-61-7 133]
49 B (guanosine) IR CoHpN;O5  118-00-3 [37]
50 A% (tryptophan) LI RK CyHN,0, 73-22-3 28]
51 682 (lumichrome) T3kt CoH N0,  1086-80-2 [38]
52 2,5-JBSA SRR (deoxyfructosazine ) HT3 CoHyN,0;,  17460-13-8 [33]
53 N-RHE-2-ZEJ# (n—(2-Naphthyl aniline ) Hit =+ CiH N 135-88-6 [39]
54 KIF3KZ (heliotrine ) FREME =L CeH,NOs  59532-50-2 [40]
55 JRHE A5 (nilgirine) =+t C-HxNOs  21009-05-2 [41]
56  TM 47 (senecivernine ) FhEpE =L CisHysNOs  72755-25-0 [40]
57 T HYEHEN-F ALY (integerrimine—N—oxide ) =+t CsHxNO,  85955-28-8 [42]
58  OLEEEF 404 (usaramine ) LIRGE CigHysNOg  15503-87-4 [43]
59 19-2FET B (gynuramine) =t CHsNO;  85611-43-4 [32]
60 2% T Bt (integerrimine) HH =+ [FE CHsNOs  480-79-5 [32,43]
61  JenZM (jacobine) AT CsHxNO;  6870-67-3 [44]
62 Jen EIN-A W) (jacobine-N-oxide) it =+ CsHxNO,  38710-25-7 [42]
63 BT BELHH (retrorsine) 2L CisHsNOg  480-54-6 [43]
64 81T B YEHIN- 421k #) (retrorsine-N-oxide ) B =+t CsHuNO;  15503-86-3 [42]
65 T H)EHH (senecionine ) Hit =+ CsHxNOs  130-01-8 [45]
66 T FYEHIN-F ALY (senecionine N-oxide) =+t CsHxNO,  13268-67-2 [42]
67  THOLIER B (seneciphylline) k=t CsHxNOs  480-81-9 [45]
68 T HCIERBIN-SE LY (seneciphylline N-oxide) FhME =L CsHxNO;  38710-26-8 [40]
69  JEJTHs (spartioidine ) =+t CgHsNOs  520-59-2 [42]
70 JEJTERN-E LY (spartioidineN-oxide ) =1 CHxNO;  121123-61-3 [42]
71 S (senkirkine) HFX CoHyNO,  2318-18-5 [44]
72 BRT B (otosenine) k=t CoH,NO,  16958-29-5 132]
73 LA (acetylgynuramine ) B =L HTHK CoHNO,  85547-34-8 [32,43]
74 B =-LWF (seneciphyllinine) =t CoHsNOg  90341-45-0 132]
75 %=L 2 ((E)-seneciphyllinine ) =+ CyHxNOg  1628938-73-7 [46]
76 BREITFHM (lasiocarpine ) Fhpg =1 CyHuNO;  303-34-4 [40]
77 BN (harderoporphyrin) TR =L CHN,Os  30783-27-8 [47]
78 BEEMEEEREE A(pheophorbide a) TR =t CsHN,Os  15664-29-6 [47]
79 ZALEERE N (gynuramide 1) =t CyHgNOs  295803-02-0 [32]
80  =-EEEEE T (gynuramide 1) k=t CoHgNOs  295803-03-1 132]
81  ZERELE I (gynuramide 1) =+t CsHegNO;s  295803-05-3 [32]
82 Hh>% i} (gynuraoside) EFES C,HoNO,,  1206850-06-7 [48]
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83 WEREHH|(4R)-4-(3-0x0-1-buten-1-ylidene )3 o ,5,5-trimethyleyclohexane-1 o 3 B ~diol] FiMI=L CpHy0y  41703-38-2  [50]
84 BEEHE(lo] nlolde RIR%=L  CHO, 3989-02-6  [34]
85 a—;)ﬂ?ﬁ(a—pmene) RE CoHe  80-56-8 [49]
86 B-iEkii( B -pinene) AR CHs  2437-95-8  [49]
87  FME (seneciphyllic acid) =+ CyOH,  18003-06-0  [45]
88 a-HEHR (o ~humulene) aRGE CsHy  6753-98-6 [51]
89 A~ Hi(hydroperoxy-gynuradiene) FEME=L G0 1342819-33-3  [52]
90  FUHRE (intermedeol) TR =L CisHxO  6168-59-8 [35]
91 FEER alismol) FiME=E 0 87827-55-2  [35]
92 PG (alismoxide) M=t G0, 87701-68-6  [39)
93 A& (caryophyllene oxide) =4 Cau0  1139-30-6  [48)
94 B-AHTHi( B -caryophyllene) ARFE GsHy  87-44-5 [51]
95 1% ZAldrummondone A) M=+ GpHy0;  100655-65-0  [50]
9 1% ZB(drummondone B) TEME=E  CHg0, 100760-76-7  [50]
97 FA MM (dehydrovomifoliol) ANES CHO, 15764-81-5  [51]
98 IEMHE vomifoliol) ARG CoHy0, 23526-45-6 51
99 (3R)-3-FK-B %% (3R )-3-hydroxy-  ~ionone] RIRE=L  CHy0, 50281-38-4  [34]
100 BFEREHHT (ipolamiide) FEME=L O Hg0, 27934-98-1  [47)
101 A E- B -D-M MBI AT (stigmasteryl B ~D-glucopyranoside) =+t CyHs0s  1631050-11-7  [48]
102 §EFH (geniposide) AR CoHa0y 24512-63-8  [37)
103 5-F3E-5-(4.8,12-=FHA =5 )~ H-2(3H) - ( 5-methyl-5-(4,8,12-trimethyliridecyl) dihydro-2(3H)~furanone) 450 =+t CyHy0, 96168-15-9  [48]
104 B~ B -sitosterol) AT Culg)  83-46-5 9]
105 S (stigmasterol) HT¥ CyHg0  83-48-7 [19]
106 #1% MF(daucosterol) FiME=t  CHe0, 474-58-8 25]
107 % f 545 -3 (ergostan-3-one) M=+ CyxHg0  59461-38-0  [48]
108 [H -3 cholest-3-one) =4 CAHO  15600-08-5  [48]
109 7o -FIEAEEE(T @ -hydroxysitosterol) =+ CxHy0, 34427-61-7  [48]
110 7B -HHE- B -AHE(7 B -hydroxysitosterol) =+t CoHg0, 15140-59-7  [48]
11 Al 6B (schottenol ) FEMIZE Gl 0 521039 [52)
112 dEEfE( ergosterol 5,8-peroxide) =+ CyxHy0;  2061-64-5 48]
113 B-AHH( B -sitosterone) =t CuHg0  51529-11-4  [48]
114 3-F K Z (3-epiruscogenin) Hit=+ CyHg0, 66251-06-7  [48]
115 (20F)-H§-522-"4-3-Fi((2F) ~stigmasta-3,22~dien-3-one ) M=+ CuHe0  51529-12-5  [48]
116 (20E24R)-E ff-1,4- ~4-3-(22E,24R ) -stigmasta-1 4-dien-3-one =+ CuH O 64700-25-0  [48]
117 (22B.248)-T §-1,4.20- =H5-3-( 22,248 )-stiemasta-1,4,22-trien-3-one =t CoH O 678149-75-2 48]
118 EFEHIC-3- p -D-M B AR (3-epi-diosgenin-3- B ~D-glucopyranoside) Hit=+ CaHoOs  66289-51-8  [48]
119 ZHZR (dioscin) =4 CoHln0, 19057-60-4  [48]
120 FERAR (ursolic acid) FEE=L  CHO, TI-52-1 [15]
121 20,190 -"FHEERF (omentic acid) TEE=L  CoHgOs 13850163 [15]
122 FIALHR (roxburic acid) T =+ CyHgO  108657-25-6  [15]
123 RhEE( glutinol) B35 CyoHgO  545-24-4 [44]
124 FARBRE friedelinol) HFX CoHs0  5085-72-3  [19]
125 JCH i (friedelin) HT¥ Colls0  559-74-0 53]
126 AW HEE (viminalol ) ARF CyHy0  638-95-9 [49]
127 B-FWHREE( B -amyrin) AR Callg0  559-70-6 [49]
128 FAREfriedelan-3 o -ol) Bt =4 CyHs0  5085-72-3  [48]
129 15 B (lupeol ) =4 Coly0  545-47-1 48]
130 SFARMERE (isoarborinol) =L CoHg0  5532-41-2 48]
131 LAHFi#E (arborinol) =L CyH0  4611-08-9  [48]
132 LEFETE RS (epifriedelanol acetate) ARG CoHs0, 2259-07-6  [49]
133 SHSHERR euscaphic acid) FiME=t  CHOs 53155-25-2  [19]
134 a-FWE(«-amyrin) =+t Cols0  508-04-3 48]
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£S5 FH-LtEEVPBBRERS R

ke B HE YRR AT CAS 52 300k

135 WHEEIEF R (4-hydroxybenzoic acid) AR M= HTFE GHO, 99-96-7 [11,15,54]

136 2,5-"FFEARH (2,5~dihydroxybenzoic acid) VM =L CHO, 490-79-9 [15]

137 Wi Flﬂ?(prolamine sulfate) TR =t CHO, 9009-65-8 [15]

138 J&JLZRR (protocatechuic acid) AR MG =L CHO, 99-50-3 [11,15]

139 BEFM(gallic acid) FEME =L CHO; 149-91-7 [15]

140 JK#AR (salicylic acid) HT¥E CHO, 69-72-7 [54]

141 3—%%—4—‘??&%%‘?Pﬁi‘(3—hydroxy—4—melhoxybenzoic acid) HFx CsHsO, 645-08-9 [54]

142 3,4—:%%—5—‘13@%%@ﬁfi(3,4—dihydr0xy—5—meth0xybenzoic acid)  FRME=L CgHOs 3934-84-7 [15]

143 A HER (vanillic acid) FhME=+ CH{O, 121-34-6 [15]

144 UNMERR (caffeic acid) FhEME=t R%tE CHO, 331-39-5 [15,55]

145 RA-4-FEABER (p-coumaric acid) FhEME =€ AT CHO, 501-98-4 [15,54]

146 3,4-"FIER LI R (3,4-dihydroxyphenylacetic acid methyl ester) — FhM =t CoH,,0, 25379-88-8  [15]

147 T (syringic acid) FEME=L CoH 0 530-57-4  [15]

148 FIBLAR (ferulic acid) FhMI =t A T% CoHOy  1135-24-6  [15,56]

149 FF P2 (4-hydroxy-3,5-dimethoxycinnamic acid) M=+ CuHO0s  530-59-6 [15]

150 MERS 2[5 Cethyl caffeate) LR CoHpOy  102-37-4  [29]

151 ZRJ5HR (chlorogenic acid) Fhib=+t CeHg0y  327-97-9 [57]

152 #Hr&¢JRHR (neochlorogenic acid ) =L Ci6H509 906-33-2 [57]

153 ﬁ%ﬁ)ﬁﬁﬁ(cr}?plmhlamgemc acid) TR =t CeH 509 905-99-7 [57]

154 FEJRERRA(isochlorogenic acid a) FhME=E CsHx0p 2450-53-5 (571

155 E‘rﬁ)}fﬁﬁfi(isochlorogenic acid b) TR =t CysH0,, 14534-61-3  [57]

156 ﬁﬁ)}fﬁﬁ(](isochlorogenic acid ¢) g =t CysH,04, 57378-72-0  [57]

157 4,5-"WHEREZE TR (4,5-dicaffeoylquinic acid ) HT¥ Cuth0n  32451-88-0  [44]

158 3,4-—WiHERE 2 TR LB (ethyl 3.4-dicaffeoylquinate) HF CoHx0,  143051-73-4 [44]
x6 F=tEHEYPIEHKRERDF

5 EMEK FEYAIR 5 F3 CAS 75 3R

159  IECHE(hexane) AN e CeHy4 110-54-3 [49]

160 HHHM: (myrcene) FANE(E3 CioHy 123-35-3 [49]

161 1-T—¥(1-undecene) AR C,Hy, 821-95-4 [49]

162 AT (myristic acid) FRME =L C1Hx0, 544-63-8 [58]

163 AFAIHER (palmitoleic acid) FREME =+t CieH3,0, 373-49-9 [58]

164 FEAHER (palmitic acid) M3 PN =L C1eH30, 57-10-3 [53,58]

165 IR (linoleic acid) HF3% FRME =k C1sHx0, 60-33-3 [53,58]

166 o—MPiH#R (linolenic acid) SR A C1sHx,0, 463-40-1 [53,58]

167  f#ARER (stearic acid) [ e A 1 e o C1sH30, 57-11-4 [53,58]

168 -+ (arachidic acid) FhME =t CHy0, 506-30-9 [58]

169 1R (docosanoic acid) FREME =L CxH,L0, 112-85-6 [58]

170 =T PUkERR (lignoceric acid) TR =+ C,H50, 557-59-5 [58]

171 U512 (hexacosanoic acid) ERbE =k CxH5,0, 506-46-7 [15]

172 R (octacosanoic acid) M3 CFRME =L CxsHs0, 506-48-9 [53,58]

173 MR (oleic acid) HF2R CsH3,0, 112-80-1 [53]

174 Z1ht(n—eicosane) HF¢ CHa 112-95-8 [53]

175 =R (tetracosanol ) M3 C,Hs,0 506-51-4 [53]

176 —1/\JER (octacosyl alcohol ) HF CysHs0 557-61-9 [53]

177 1E=1—Y%t(hentriacontane ) o]l CyHg 630-04-6 [48]

178 JMERH R (methyl oleate) EREd C1oH:0, 112-62-9 [59]

179 EfHEER B (methyl hexadecanoate) M3 C;H3,0, 112-39-0 [59]

180 =+ —hi(docosane) HF CpHys 629-97-0 [59]

181 MEIMERH I (methyl linoleate) HF3 CH30, 112-63-0 [59]

182 IE =1 keElE(1-dotriacontanol ) Flhibg =+ C3Hg O 6624-79-9 [49]
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x7 FH=-tEEVPEMULEWERSR

i B2 FR TR T CAS Sk
183 AL (eyclohexanol ) AR CeH,,0 108-93-0 [49]
184  5- 243 ) (5-hydroxymaltol ) TEME=E  CHO, 1073-96-7  [15]
185 A H M (benzoic acid) AN C;H0, 65-85-0 [49]
186 XFRHIAHEE(p-hydroxybenzaldehyde ) =t C;H0, 123-08-0 [48]
187 3,4—:3%%%@1%(protocatechuic aldehyde) FhEME=1t  CHO; 139-85-5 [15]
188  #F==Z (vanillin) =+t CsHs0;4 121-33-5 [48]
189  2,6- " HIEHE-1,4-2K (2,6-dimethoxy—1,4-benzoquinone ) =+ CsHs0, 530-55-2 [48]
190 S ALNHERR (3—phenylpropionic acid) FhEME=E  CGH0,  501-52-0 [15]
191 X -4-HF HZ R FERR (4-methoxycinnamic acid) FEME=E  C H0;  943-89-5 [15]
192 X2 FR TS (terephthalic acid monobutyl ester) M3 CpH.0,  1818-06-0  [33]
193 %%—O—B—D—utlju@%@*ﬁﬁ(benzyl—O—B—D—glucopyranoside) FEME=1L  C,H0s 4304-12-5 [15]
194 22-"HIH_6-Z B3 A (2,2—dimethyl-6-acetyl chromanone) 2§ =t CsHL0;  68799-41-7  [45]
195 2-R 23 B-D-NLIR#i %5 8% (2—phenylethyl B—D-glucopyranoside) ThREME=E  CHw0,  18997-54-1 [15]
196 (ETHE-1,9-B-—_F%)caryolane—1,9-B—diol HF3 CisHy0,  155485-76-0 [56]
197 T EBEWET (eugenol glucoside) FREME=E  CeHx0,  18604-50-7  [58]
198 XJZE “HIR " TH5(dibutyl terephthalate) M3 CieH»0,  1962-75-0  [56]
199 %M gynurone) gt =+ CoHy0s  63843-05-0  [45]
200 (68,98)— K FEMEH(6S,9S)-roseoside] AR CoHy0s  185414-25-9 [49]
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