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Polygonati Rhizoma and prediction analysis of quality marker
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Abstract : Polygonati Rhizoma is the rhizomes of Polygonaitum sibiricum Red. , P. cyrionema Hua or P. kingianum Coll. et
Hemsl. in the plants of the Polygonatum Mill. in the Liliaceae family, with a long history of medicinal use,flat nature, sweet
taste, spleen, lung,and kidney meridian. It is used for the treatment of lung deficiency and dry cough,weakness of the spleen
and stomach , tiredness and fatigue ,dry mouth and little food, deficiency of essence and blood ,internal heat and thirst. In this
paper, we reviewed the chemical components and modern pharmaceuticals , studied rhizoma polygonal odor, predicted and ana-
lyzed its quality markers ( Q-markers) based on pharmacological activities, pharmacodynamic substances , phytopharmacology ,
herb compounding, processing and concocting, and network pharmacology. Preliminarily, baicalein, glycyrrhizin, B-sitorsterol
diosgenin, 5 ,4’-dihydroxyflavone ,3"-methoxy-solo side,neo glycyrrhizin, and polysaccharides of flavonoids were identified as
quality markers,which will provide a reference basis for the quality control and the clinical use of the drug.
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Table 1  Polysaccharide from Polygonati Rhizoma

) jfﬁﬁﬁe T BEPERE jﬁﬁ%ﬁ; Bk

No. compound Monosaccharide composition Molar ratio of monosaccharides configuration Ref.
1 PSP1 Man: Gle: Gal 14.96:2.13:82.91 B 11
2 PSP2 Rha: Gle: Gal: Xyl 20.54:2.06:74.37:3.03 B 11
3 PSP3 Gal: Rha: Ma: nGle: Xyl 1.38:57.69:2.02:37.17:1.74 B 11
4 PSP4 Gal: Rha: Man: Xyl 2.00:72.63:20.74:4.63 B 11
5 PSP-1a Gal: Ara: Rha: Xyl: Gle 0.18:1.5:97.25:0.77:0.3 B 12
6 PCP1 Ara: Gal: Gle: Man: GluA: GalA 2.1:24:20.7:33.5:0.5:19.3 FERR, il 13
7 PCP2 Ara® Gal: Gle: Man: Xyl: GluA: GalA 18.5:59.8:2.3:0.4:5.3:4.7 FEBM, Do 13
8 PCP3 Ara: Gal: Gle: Man: Xyl: GluA: GalA 22.2:58.7:3.9:4.9:0.5:8.5:1.5 FEBM, DR 13
9 PCP4 Ara: Gal: Gle: Man: Xyl: GluA: GalA 21:61.3:2.7:6.7:0.4:7.9:0.1 FHEBM, Lo 13
10 PSPC Rha: Ara: Man: Gle: Gal: GalA 2.66:6.32:36.1:15.09:29.63:10.2 B 14
11 PSPW Rhat Ara: Man: Gal: GalA 1.85:5.5:78.77:13.84 - 15
12 PKPs-1 Gle: Man: GalA: Gal: GluA: Ara 7.22:1:0.16:0.11:0.05:0.02 B 13
13 PSP Fru: Gle 8.7:1 B 16
14 P2.,3.4 Gle: Gal: Ara: Xyl: Rha: GluA: Fru: Gle B 12

LE : Man: H 820 ; Gl # A0 ; Gal : 2 ZUBE ; Rha: B Xyl A ; Ava: FUHEAADRE ; GluA « 3 A MR 5 Gal A« 2 FUMHRE AR ; Fru: OB -7 3Gk G

b

Note : Man ; mannose ; Glc : glucose ; Gal ; galactose ; Rha ; thamnose ; Xyl : xylose ; Ara; arabinose ; GluA ; Glucuronic acid ; GalA ; Galacturonic acid ; Fru; Fruc-

tose; “-” :No data available in the literature.
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Table 2 Steroidal saponins components

9> wEw He it 275 SR
No. Compound Source Ref.
s (255) -Spirostan-5-en-12-one-3-0-D-glucopyranosy-( 1—2) -0- b o
[ B-D-xylopyranosyl (13 ) ]-0-B-D-glucopyranosyl( 1—4 ) 3-D-galactopyran-oside
16 (25S) -Spirostan-5-en-12-one-3-0-8-D-glucopyranosyl-(1—2) -0-[ B-D-glucopyranosyl-(1—3) |- PC 4
0-B-D-glucopyranosyl-(1—4 ) -8-D-galactopyranoside
17 W )20 Gentrogenin PC,PK 2427
18 (258) -EHEHRE T G (25S) -Kingianoside G PK 28-30
19 (258) -BEE EXTHF D, (255) -Pratioside D, PK,PS 28,2931
20 (258) -WHHKETF A (255) -Kingianoside A PK 2730
21 E#ORS T H Kingianoside H PK 32
22 T RS 1 Kingianoside 1 PK 32
23 H K B Kingianoside B PK 27,33
24 Cyrtonemoside A PC 34
2 FRUAE T Neobotogenin - “
2 (38,25R) -Spirost-5-en-12-one-3-[ ( O-B-D-glucopyranosyl-( 12 ) -O-[ B-D-glucopy-ranosyl-(1—3) |- PC 4
0-B-D-xylopyranosyl-(1—4 ) -B-D-galactopyranosyl ) -oxy |
27 EES T J Kingianoside J PK 29
28 ( 25R) -Spirost-5-en-38,17a-diol-3-0-8-D-glucopyranosyl ( 1—4) -B-D-fucopyranosyl PS 31,35
29 ( 25R ) -Spirost-5-en-38,17a-diol-3-0-8-D-glucopyranosyl (1 —2) - s 3135
B-D-glucopyranosyl (1—4) -B-D-fucopyranosyl ’

30 ( 25R) -Spirost-5-en-38,128-diol-3-0-B-D-glucopyranosyl (14 ) -B-D-fucopyranosyl PS 35
31 FRERH VI Polyphyllin VI PK 25
» (25R) -Spirost-5-en-38, 17a-diol-3-0-8-D-glucopyranosyl-(153 ) - - s

[ a-L-thamnopyranosyl-(1—2) ] -8-D-glucopyranoside
33 PUAAEEAT B Sibiricoside B Ps 36
B ELRIUCEHIH T A 3-0-B-f1 5 VIR H

3 Neoprazerigenin A 3-0-B-lycotetraoside Ps 36
35 F I RIK 8381 IC Neoprazerigenin A PS 36
36 (23S,25R) -Spirost-5-ene-38,14a,23-ttiol PS 36
37 ( 38,23S,25R) -3,23-Diacetate, spirost-5-ene-314 ,23-triol PS 36
38 T REEAF VI Polyphyllin VI PK 29
39 (25R) -MR{$§-5-%5-38,17 a- —J-3-0-B-D-MEL i # W HE (14 ) -B-D-NL iR 2 FLAR PS 31
40 (25R) -12{5-5-1%-38,17a-—FE-3-0-8-D- B S 31
LM AT AESE (1 2) -B-D-MEM &ML (1—4) B-D-IE > FURE
“l 3-08-D-Glucopyranosyl (153 4B-D-glucopyranosyl(1—4) - b .
[ @-L-thamnopyranosyl (1—2) ]-8-D-glucopyranoside-diosgenn
0 (25R) -Spirost-5-ene-3B-0l-3-0-a-L-rhamnopyranosy (1—4 ) - s 37

B-D-glucopyranoside
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£ Re AL Kl E=BUN
No. Compound Source Ref.
5 (25R) -Spirost-5 -ene-3p3-0l-3-0-a-L-thamnopyranosy (12 ) - [ a-L- Ps 37

thamnopyranosy (1—4) ] 8-D-glucopyranosid

44 A5 BHIG Yamogenin PS .PK 36,38
45 PRI S D Neosibiricoside D PS 38,39
46 #4134 €' Ophiopogonin C’ PK 25
47 i 8 1¥ 70 Diosgenin PC .PS 26,40 ,41
48 BV ZEF C Neosibiricoside C PS 39
49 (25S) -BIkHIFESS (255) -Aspidistrin PS 36
50 Funkioside C PK 27
51 3184 Dioscin PS PK .PC 29,40 41
52 LR HRAT Gracillin PK 29
53 FREEFF [ Polyphyllin 1 PK 29
54 FHEELAF B Polyphyllin B PK 29
55 FEHS HFF Trillin PS 41
56 (255) -2 H-5-47-3-BE-3-0-B-D-ME A S B IE (1—4) B-D-NLIR & BB PS 31
57 (25S) -2 -5-45-3B-BE-3-0-B-D- LR A AR IE (1—4) B-D-NLIRG 1 FLE Ps 31
58 PP RS B Neosibiricoside B PS 38,39
59 Huangjinoside C PS 38,42
60 HPAF T EEFF A Neosibiricoside A Ps 39
61 (25R) 2554538, 123- - Wi-3-0--D-NL I AT AL (14 -B-D-IHL I B b PS 3]
62 (25R) -H{5-5-45-38, 128- T Bi-3-0-8-D-TL I AT A (154 -B-D-IH gL LR PS 31
63 K5} 17 7C Huangjingenin PS 0
64 Huangjinoside D PS 42
65 Huangjinoside E PS 42
66 Huangjinoside F PS 42
67 Huangjinoside G PS 42
68 Huangjinoside H PS 42
69 Huangjinoside 1 PS 42
70 Huangjinoside J PS 42
71 Huangjinoside K PS 42
72 Huangjinoside L PS 42
73 Huangjinoside M PS 42
74 Huangjinoside N PS 42
75 Huangjinoside O PS 42
76 Huangjinoside A PS 42 43
77 Huangjinoside B PS 38,42
78 FHE2HF H Polyphyllin H PS 25
79 RS K Kingianoside K PS 29
80 PE{A A ZE4F A Sibiricoside A PS 36,38
81 (25R,22¢) -F2 A EIFOFH C (25R,22¢) -hydroxylwattinoside C PK 30,32
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No. Compound Source Ref.
82 (258) -EEHRTF F (25S) -Kingianoside F PK 30,32
83 (25R) 26-( B-Glucopyranosyl) -22-methylfurost-5-ene-38, 14a, 26-triol 3-0-B-lycotetraoside PS 36
84 (38,25R) -26-( B-D-Glucopyranosyloxy ) 22 —hydroxyfu?ost—S -en-3-yl- PK 7
4-0-B-D-glucopyranosyl-8-D-galactopyranoside
85 (38,25R) 26-( B-D-Glucopyranosyloxy ) -22-methoxyfurost-5 -en-3-yl 4-0-8-D-glucopyranosyl PK 27
86 JE B AT Protodioscin PS 41
87 P 3 JEL 8 35 B Methyl protodioscin PS 41
88 JR LN 37 2 F Protogracillin PS 41
89 FH 3 JEL 2T 40 8 B 5 FF Methyl protogracillin PS 41
90 Polygonoide A PS 41
91 26-0-8-D-T I A HE-38,26-—-(25R) -AS,22(23) - Hs-1k § -3-0-B-D-ME W A A5 5 PS 41
92 26-0-8-D-TL AT HE-38,26- - (25R) -A5,20(22) - Ji-Ik §§ -3-0-8-D- ML W A 2 15 PS 41
93 Huangjinoside P PS 42
94 (25S) -HEEHRETH C (25S) -Kingianoside C PK 27,29,30,32
95 ( 255) -HHKEE D (255)-Kingianoside D PK 27,30,32.33
96 (1258) -HEHRF E (25S) -Kingianoside E PK 30,32
o (38,25R) -Furost-5-en-12-one,3-[ ( 4-0-B-D-glucopyranosyl-D- - .
galactopyranosyl ) oxy ] -26-( 8-D-glucopyranosyloxy ) 22-methoxy
08 (38,25R) -Furost-5-en-12-one,3-[ (6-deoxy-4-0-B-D-glucopyranosyl-8-D- PK 27
galactopyranosyl ) oxy ] -26-( 8-D-glucopyranosyloxy ) -22-methoxy
99 JHEKGTT Z Kingianoside Z PS 44
100 Polygonoide B PS 36
101 Huangjinoside Q PS 42
102 Huangjinoside R PS 42

1 PS: HWORT s PC: ZAETRT ; PK B EERS
Note : PS; P. sibiricum. ;PC:P. cyrtonema. ;PK . P. kingianum.

R,0
RO
15 R;=Glc 1—2 (Xyl 1-3)Glec 1—4 Gal R,=H R;=H 28 R=Glc 1—4 Fuc R;=H R;=OH
16 R;=Glc 12 (Glc 1—-3)Glc 1-4 Gal  R,=H Ry=H 29 Ry=Glc 152 Gle 1—4 Fuc R,=H R;=OH
17 R;=H R,=H R;=H 30 R=Glc 1—4 Fuc R,=H R3;=OH
18 R,=Glc 1—2 Glc 1—4 Gal R,=OH R;=H 31 R;=Rha 1—4 Rha 1—-4(Rha 1—-2)Glc R,=H R;=OH
19 R,=Glc 12 Glc 1—4 Gal R,=H R;=H 32 Rj=Rha 1-2(Glec 1-3)Gle Ry=H R;=OH
20 R,=Glc 1—4 Gal R,=H R;=H 33 R=Glc 1-2(Xyl 1—-3)Glc 1—4 Gal R,=OH
21 R,=Glc 1—4 Gal R,=H R;=OH 34 R;=Glc 1-2(Xyl 1-3)Glc 1—4 Gal R,=OH
22 R;=Glc 1-2 Glc 1—4 Gal R,=H R;=OH 35 R;=H R,=OH

23 R=Glc 1—4 Fuc R,=H R;=H 36 R,=H

24 R=Glc 1-2 (Glc 1-3)Glc 1—4 Gal R,=H R3;=H 37 R;=Acetyl

25 Ry=H R,=H Ry=H 38 R;=Rha 1—2 Glc
26 R|=Glc 1-2 (Glc 1-3)Xyl 1—4 Gal R,=H R3;=H 39 R;=Glc 1—4 Gal

27 R;=Glc 1—4 Gal R,=OH R;=H 40 R;=Glc 12 Glc 1—4 Gal

22 1( Continued Fig.1)

R,=OH
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Rs—H
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R—H
Rs=H

Rs=H
Rs=H
Rs=H
Rs=H
Rs=H
Rs=H
Rs=H
Rs=H

Rs=H
Rs=H
Rs=OH

R,O'
41 R,=Glc 1—3 Glc 1—4(Rha 1—2)Glc 58 R,=Glc 1 »2(Xyl 1-3)Glc 14 Gal R,=Carbethoxy R3=H R,4=H
42 R;=Glc 1—4(Rha 1—2)Glc 59 R,—Ara R,—OH R3;—OH R,—H
43 R;—Rha 1—4(Rha 12)Glc 60 R,=Glc 1—2 Glc 1—4 Fuc R,=Carbethoxy R3;=I1 R4=OIIl
44 R=H 61 R,— Glc 14 Fuc R,—H R;—OH R,~H
45 R;=Glc 1—2 Glc 1—4 Gal 62 R,=Glc 1—4 Gal R,=H R3;=OH R4;=H
46 R,—Rha 12 Glc 63 R;=H R,=OH R;=OH Ry4=H
47 R;=H 64 R,=Fuc R,=OH R4~=OH R,;=H
48 R|=Glc 1—2(Xyl 1—3)Glc 1—4(2-Carbethoxy Gal) 65 R;= Glc 1—4 Fuc R>=OH R3;=OH Ry4=H
49 R;=Glc 1-2(Xyl 1—-3)Glc 1—4 Gal 66 R,=Glc 1—4 Gal R,=OH R3;=OH R,=H
50 R;=Glc 1—4 Gal 67 R;=Glc 1—2 Glc 1—4 Fuc R,=OH R3=OH R,=H
51 R;=Rha 1—2(Rha 1-4)Glc 68 R;= Glc 1—2 Glc 1—4 Gal R,=OH R3;=OH R,;=H
52 R;=Rha 1—2(Glec 1-4)Glc 69 R,=Glc 1—4 Ara R,=OH R;=OH R,=OH
53 R;=Rha 1—2(Arabinofuranosyl 1—4)Glc 70 R,;= Glc 1—4 Fuc R,=OH R3;=OH R4=OH
54 R;=Rha 1 —2(Rha 1 —4 Rha 1 -4)Glc 71 R;=Glc 1—4 Gal R,=OH R;=OH R,=OH
55 R=Glc 72 R,=Glc 1—4 Gal R,=OH Ry;=H R,4=OH
56 R;=Glc 1—4 Fuc 73 R,= Glc 1—4 Fuc R,=OH R3;=OH R,;=OH
57 R;=Glc 1—4 Gal 74 R,;= Glc 1—4 Fuc R,—OH R;=OH R,—OH R;=0-Glc
75 R,= Glc 1—4 Fuc R,=OH R3=OH R,=H Rs=0-Glc
o i f)// o &ﬁ
OH P & o
- —O-.,
no S T s ° °
R4O HO  OH HO, o
76 R;=Ara
77 R=Glec 1—4 Gal He ok 78 9
Rz /\)\/0
o]
R4O
R,O
80 R,=Glc 1—2(Xyl 1—3)Glc 1—4 Gal R,=H R;=H R,=H Rs=OMe 90 R;=Rha 1—2(Rha 153 Glc 1—4)Gle R,=OH
81 R,=Glc 1—4 Gal R,=OH R;=H R4=H R;=OH 91 R;=Glc Ro=H
82 R,= Glc 1—2 Glc 1—4 Gal R,=OH R3;=H R,~H Rs=OH OH
83 R,=Glc 1—2(Xyl 1—3)Glc 1—4 Gal R,=H R;—OH R,~H Rs=OMe Oy ~~_OH
84 R,~Glc | 4 Gal R,~H R3;=H R;~H Rs—OH o .
85 R,=Glc 1—4 Gal R,=H R;=H R,=H Rs=OMe oH
86 R,=Rha 1—2(Rha 1—4)Glc R,=H Ry=H R;=H Rs=OH HO
87 R,=Rha 1—2(Rha 1—4)Glc R,=H R3=H Ry=H Rs=OMe R0
88 R;—=Rha 1—2(Glc 1—3)Glc R,=H R;=H R,=H Rs=OH 92 Ry=Gle R=H Ry=H
89 R,=Rha 1—2(Glc 1—3)Glc R,=H R;=H R,=H Rs=OMe 93 Ry=Gle 1—4 Fuc Ry;=OH R3=OH
©OH OH =
o ,/ \0\ HO. ;
HO—-QO 0.,
RO
94 R,=Glc 1—4 Gal
95 R,= Glc 1—4 Fuc

lc 1 -2 Glc 1—4 Gal
97 R;=Glc 1—4 Gal
98 R;= Glc 1—4 Fuc

1 EHEBEEREN

Fig. 1 Structures of steroidal saponins
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Table 3  Triterpenoid saponins components

> [asgy] e 225 30k
No. Compound Source Ref.
03 3B (3o ) AT (4 1) A AT RS s -
3B-Hydroxy-(3—1) glucose-(4—1) glucose-oleanane
104 36,308~ k- (31 I HE-(2 1) AT s ;
33,30B8-Dihydroxy-(3—1) glucose-(2—1) glucose-oleanane
105 3 - (3o ) M- (21 A ORI s ;

3B-Hydroxy-(3—1) glucose-(2—1) glucose-oleanolic acid
g B R (4 ) R4 (281 B2 1) BRI S BURR:

. . L PS 17
3B-Hydroxy-(3—1) glucose-(4—1) glucose-(28—1 ) arabinose-(2—1 ) arabinose-oleanolic acid
107 FHE B Asiaticoside PS 17,18
108 BRI BLH Madecassoside PS 17,18
109 Polygonoide C PS 19
110 Polygonoide D PS 19
111 Polygonoide E PS 19
112 AZRAF Rb, Ginsenoside Rb, PK 20
113 AZ 4 RC Ginsenoside RC PK 21
114 T AS 84 F,, Pseudoginsenoside F, PK 22,23
EI_:PS: E#,PCZ%E*&,PK(QE%
Note : PS: P. sibiricum. ;PC:P. cyrtonema. ;PK . P. kingianum.
R{0
103 R,=Glc 14 Glc Ry=H 105 R,=Glc 1—2 Glc Ry=H
104 R,=Glc 1—2 Glc R,=OH 106 R,=Glc 1—4 Gle Ry=Ara 12 Ara
i OR,
Ho“oé'\oR1
HO
107 R=Man 1—4 Glc 1—6 Glc R,=H 109 R=H R,=(6-Deoxy)Man 1—2 Glc 1—4 Glc
108 R;=Man 1—4 Glc 1—6 Glc R,=OH 110 R;=Me R,=(6-Deoxy)Man 1—2 Glc 1—4 Glc
111 R;=Glc 1—-3 Glc -3 Glc  R,=Glc 1—3 Glc 1—4 (6-Deoxy)Man 1—-2 Glc
(O NN
oH P HO
OH
HO.
5
R;0 HO™
HO HO™
112 R=Glc 1—-2 Glc Ry=Glc 1—6 Glc HO /,
113 R;=Glc 1-2 Glc R,=Ara 1—6 Glc HO 114

B2 =ifREHRLEN

Fig. 2 Structures of triterpenoid saponins
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1.2.3 Htb2 st LAY B AT A W DA R A ) S 2R 5 (118
EORE TR 1A A S AR A i R AL iR ~121) , HAb 245 K 2 170 I EE &5 A 9-10 Ak
A Cy HEMEY (115 ~117)  HAFEOE 21 MR BT alEiiE (a4 FE 3) .
®4 G, HEEEMEHEENS

Table 4 C21 steroid and phytosterol components

G aw e i A S5 30k
No. Compound Source Steroid type Ref.
115 38-[ (0-B-D-Glucopyranosyl) oxy ] -pregna-5 , 16-dien-20 PS Car B 41
B-[ ( 0-B-D-Glucopyranosyl ) oxy ] -pregna-5 ,16-dien-20-one C,, Steroids
116 3B3-[ ( O-a-L-Rhamnopyranosyl-(1—2) -8-D- s Cyy 26 41
glucopyranosyl) oxy] -pregna-5,16-dien-20-one C,; Steroids
17 Pregn-5-en-33-0l-20-one-3-0-bis-B-D-glucopyranosyl - S Cyy i35 45
(1-52,1—-6) -B-D-glucopyranoside - C,, Steroids
€< g >
118 ¥ # NH Daucosterol PC .PK.PS LRSS 46-48
Phytosterols
S o L) 5
S S8 g
119 B-4+ 18§l B-Sitosterol PC.PS Phytosterols 41,47 ,49
€< g >
120 I3 PK MR a8
ytosterols
_ N T 6 2
€ & pR }
121 Hi-5-1-38,Ta(B) - PS Phytosterols 50

1 PS: #0HE s PC. AL ; PKL TEB0RE
Note : PS: P. sibiricum. ;PC:P. cyrtonema. ;PK:P. kingianum.

OH
o HO. o
HO
HO.

o [e)
o
o
R,0 R,
7 O
o

HO,
HO'
O

R40
115 R,=Gle 118 R,=Glc R,=H
116 R,=Rha 1—2 Glc \Q/ 117 LR, il Ry—H

“OH 120 R,=CH;(CH,)14C=0 R,=H

OH 121 R,=H R,=OH
B3 C, SES5EMEHBTEREN
Fig. 3 Structures of C,, steroids and phytosterols
1.3 H#HR3E (122 ~188) , 3= B2 RIAY oy S v M) 25 7K B FD — 50

TORT B S = KOl > 9 B 2K (0. 21% ~  BEERAE, H b S B SO BORT A9 R AR 1R 1 (L
0.71% )" MCHIER T L Wi scde 2 ME &S K 4),
a3 BT IR FE R, BT 23 B M 1 37 A
xS EEHERS
Table 5 Flavonoid compounds

G E&Y U 225 3k
No. Compound Source Ref.
122 5,7-Dihydroxy-3-(2’-hydroxy-4'-methoxybenzyl ) -chroman-4-one PC.PS 51-53
123 5 7-Dihydroxy-6-methyl-3-(2" ,4’-dihydroxybenzyl ) -chroman4-one PC 51,52
124 5,7-Dihydroxy-6-methyl-3-(4'-hydroxybenzyl ) -chroman4-one PC.PS 51,52

125 (3S)-3,7-Dihydroxy-8-methoxy-3-(3",4’'-methylenedioxybenzyl ) -chroman-4-one PC 51
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2:5% 5( Continued Tab. 5)
%5 ay Heiit 27 3Lk
No. Compound Source Ref.
126 7-Hydroxy-3-(2'-hydroxy-3",4’-dimethoxybenzyl ) -chroman4-one PK 48,54
127 2" ,7-Dihydroxy-3",4'-dimethoxyisoflavanoside PK 48
128 5,7-Dihydroxy-6 ,8-dimethyl-3-(4’'-hydroxybenzyl ) -chroman-4-one PS . PC 4143
129 7-Hydroxy-3-(3'-methoxy-4'-hydroxybenzyl ) -chroman-4-one PS . PK 44
130 5,7-Dihydroxy-6 ,8-dimethyl-3-( 2'-hydroxyl4'-methoxybenzyl) -chroman-4-one PC . PS 44 53
131 5,7-Dihydroxy-8-methyl-3-(2’,4’-dihydroxybenzyl ) -chroman-4-one PS 44
132 5-Hydroxy-7-methoxyl-3-(2'-hydroxy-4'-methoxybenzyl ) -chroman-4-one PS 53
133 5,7-Dihydroxy-8-methyl-3-( 2'-hydroxy4'-methoxybenzyl) -chroman4-one PS.PC 53
134 5,7-Dihydroxy-3-( 4:hydroxybenzyl) -chroman-4-one PS . PC 52,53
135 5,7-Dihydroxy-8-methyl-3-(4'-hydroxybenzyl ) -chroman-4-one PC.PS 53
136 Odoratumone A PS 38
137 5,7-Dihydroxy-6-methyl-8-methoxy-3-( 4'-hydroxybenzyl) -chroman-4-one PS . PC 38
138 Odoratumone B PS 38
139 Disporopsin PK .PC 52
140 Polygonatone H PK 25
141 5,7-Dihydroxy-6 ,8-dimethyl-3-( 2’-methoxy-4'-hydroxybenzyl) -chroman-4-one PC 52
142 5,7-Dihydroxy-6-methyl-3-(4’-methoxybenzyl ) -chroman-4-one PC 52
143 P 337 & 35 Bl B Methylophiopogonanone B PC 52
144 5,7-Dihydroxy-3-( 4'-methoxybenzyl) -chroman-4-one PC 52
145 5-Hydroxy-7-methoxy-6 ,8-dimethyl-3-( 2’-hydroxy-4’-methoxybenzyl ) -chroman-4-one PC 52
146 5,7-Dihydroxy-6 ,8-dimethyl-3-( 2',4’-dihydroxybenzyl) -chroman-4-one PS 50
147 5,7-Dihydroxy-3-( 4'-hydroxybenzylidene) -chroman-4-one PC 52
148 JTE3E 2 Apigenin PC 51
149 11221 Kaempferol PC 51
150 % #F2E Myricetin PS 45
151 ( 6aR, 11aR) -10-53E-3 9- i UL AL I - 55
(6aR,11aR) -10-Hydroxy-3 ,9-dimethoxypterane
152 HEZE Liquiritigenin PK 55
153 SH % Tsoliquiritigenin PK 55
154 Polygonatone D pPC 52
155 FEHE-T-0-B-D-HZEBETT Apigenin-7-0-B-D-glucoside PS 45
156 FrE-8-C-2 LT Apigenin-8-C-galactoside PS 38
157 BrH A Liquiritin PK 48
158 5 H B HF Neoisoliquiritigenin PK 48

?f:PS:E*E;PC:z%E*E;PK:‘?ﬁE%
Note : PS: P. sibiricum. ;PC:P. cyrtonema. ;PK . P. kingianum.

1.4 £

[Fi] — 40 T 5 18 A S, — P R U TR — i
&, B, FLE A LAY, e & A 2 Fh 4t
AHARLEY R A Wi o3 o JEAFE, 1R P A9 35 DA

s B AR R AL S 16 4 (159 ~174)
b, ECHORS 22 B4R 3 T BORTH B HIHT i e L
VU BREC SRS, LAY 14 S A2 AE BORS B0 h 2 B
HE(WE6 FES),
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Ry
Ry o Rs HO O OH
PPJE S
Ry R,
R, O Re OH O
122 R=H R,=OH R;=H R,=OH R¢=H R&=H R,=H R¢=OMe 147
123 R=H R,~OH R;=Me R,~OH Rs=H R=OH R,=H Ry=OH
124 R=H R,~OH R;=Me R,=OH Rg=H Re=H R,=H R¢OH HE ot -
125 R,=OMe R,=OH R;=H R,=H Rs=OH R¢&=H R,=R¢=0-CH,-O O O
126 R=H R,=OH R,=H R,=H Rs=H R=OH R,=OMe Rg=OMe N
127 R=H R,~O-Glc R,=H R,~H Rs=H R,~OH R,~OMe Rg=OMe )
128 R=Me R,~OH R,-Me R,~OH RsH R,=H R,~H R OH 148 R,=H 149 R,=OH
129 R=H R,~OH R;~H R,~H RyH Re=H R,~OMe Rg=OH
130 R,=Me R,~OH R;=Me R,~OH R<=H R,~OH R,~H RgOMe
131 R=Me R,~OH R;~H R,~OH Rs~H ROH R,~H R4OH
132 R=H R,~OMe R;=H R,=OH Rs=H R=OH R,=H Rg=OMe
133 R=Me R,=OH R;=H R,~OH Rs=H R =OH R,=H Ry=OMe
134 R=H R,OH R,H R,=OH RsH Re~H R,~H R¢OH
135 R=Me R,OH R=H R,~OH R<~H R,<H R,~H Ry=OH
136 R,=OMe R,~OH R;-Me R,~OH R-H ReH R,=H R¢=OMe
137 R,=OMe R,~OH R;Me R,~OH Rs-H R,H R,=H R¢=OH
138 R=OH R,~OH R,H R,~OH R<H R~H R,~H R,OH
139 R=H R,=OH R;=H R,~OH Rs=H R=OH R,~H R4OH
140 R=H R,=OH R;=Me R,~OH Rs=H R=OH R,=H R¢=OMe
141 R=Me R,=OH R;=Me R,=OH Rs=H R=OMeR,=H Ry=OH
142 R=H R,~OH Rs;Me R,~OH R<H Re<H R,~H RyOMe
143 R=Me R,~OH R;~Me R,~OH R<=H R,<H R,=H Ry=OMe
144 R=H R,~OH R;-H R,~OH R<~H R,~H R,~H RyOMe
145 R,=Me R,~OMe R;=Me R,~OH Rs=H R<OH R,~H RyOMe 151
146 R,=Me R,~OH R;=Me R,~OH Rs=H R=OH R,=H R¢=OH
OH OH
HO. OH OH
O HO. OH OH 010 o O
"o GO =)
o HO™ Y "OH
o O, 0 OH OH O
152 153 154 155
OH
HO. 0.
: Q)
g eeacend
HO™ “'OH
OH O
OH o
156 157 158
B4 HEWELEH
Fig. 4 Structures of Flavonoid compounds
FR6 EWMWERT
Table 6  Alkaloid components
i EY KR 2% 30k
No. Compound Source Ref.
159 TEKEHL A Polygonatine A PC .PS 56
160 HHE DR B Polygonatine B PC .PK 56
161 BT e L DG il L #ORS TR Kingaone PK 54
162 1TH-I5[E-3-H [ Indole-3-carboxaldehyde PC 24
163 5-§2FL2-F2 H EEMEIE 5-Hydroxy-2-pyridinemethanol PS 49
164 S-¥2FLMEE-2-H 2 g 5-Hydroxypyridine-2-carboxylate PS 50
165 2,3 ,4 ,6-Tetrahydro-1 H-B-carboline-3-carboxylic acid PS 50
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2:5% 6 ( Continued Tab. 6)

e E&Y P e =B
No. Compound Source Ref.
166 JIEWE Perlolyrine PS 50
167 4-( 9H-B-Carbolin-l-yl) 4-oxo-but-2-enoic acid methyl ester PS 50
168 5-( 9H-B-Carbolin-l-yl) -pentane-1,2,5-triol PS 50
169 W GE Flazine PS 50
170 N-J2 K- X 75 5 Bk & 01 Jfi¢ N-trans-p-Coumaroyloctopamine PC 51
171 N-J2 32X B B BE B B% N-trans-Feruloyloctopamine PC 26
172 3-(4-Hydroxy ) -N-[ 2-(4-hydroxyphenyl ) -2-methoxyethyl ] -2-propenamide PS 57
173 3-(4-Hydroxy-3-methoxyphenyl ) -N-[ 2-( 4-hydroxyphenyl ) 2-methoxy-ethyl ] -2-propenamide PS 57
174 N-JZ 3 -%F 75 5 3B fe N-trans-p-Coumaroyltyramine PS 57

TE - PS: BT ; PC: Z2 AL 0T ; PK JFUBORS
Note ; PS: P. sibiricum. ; PC:P. cyrtonema. ;PK: P. kingianum.

H
o o] H N
N Y
= _— i HO  N= HO_~ | NH
NI N/ O \ / OH | 2 o
OH O™\_Ry N OH

159 160 R=H 162 163 164 165
161 R;=CH,CH;

= H OH
/NH o OH F NJ\@\
O A 0 o
166 170
HO
H OH =
?D\/\WN\)@\ D\/\(H 1
° OH e OH
171 172 173 R;=OMe R,=OMe
174 R=H R,=H
BS5 EYmEEss
Fig. 5 Structures of alkaloid compounds
L5 REER R P P IRy 22 T R e

CAVRIEN], RIEREF R Y A G5H ARYE SCERIRGE 1 TCMSP s ARG 2R, S Fl 2 4k
W R B A A 23 48 ik LT IR o i A AL AN [ A BRI B E RN R R F LA RE D&
A, BERE S AR S EE  WRIENERIE, L 13 MeE Y (175 ~187) (L%
Fm TR E 25 A, X O B B A TRy 7 FMIE6) .
£7 ERREMS
Table 7 Phenylpropyl compounds

G nce?] HIR 27 30k
No. Compound Source Ref.
175 J2 X R R [ B2 Trans-p-hydroxycinnamic acid PC 51
176 S 2R 2 A 7 iR B R Trans-p-Hydroxycinnamic acid methyl ester PC 51

177 MNMERS 3 ,4-Dihydroxycinnamic acid PC 51
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213% 7( Continued Tab. 7)
G waw A 27 3CHik
No. Compound Source Ref.
178 FARIRE 4-Hydroxy-3-methoxycinna maldehyde PC 51
179 BeEIRR ( + ) -Medioresinol PC 2
180 FAIEZE (+) -Pinoresinol PS 49
181 THNgZ Syringaresinol PS .PC 49
182 i FK % B Balanophorin B PC 51
183 KM Liriodendrin PS 58
184 ( +) -Syringaresinol-0-8-D-glucopyranoside PS.PC 58
185 ( +)-Pinoresinol-0-8-D-glucopyranosyl (16 ) B-D-gluco-pyranoside Ps 42
186 RS ARNEZH A Polygonlignanoside A PS 57
187 Solariciresinol 9'-0-B-D-glucopyranoside PS 57

1 : PS: HORT s PC: ZAETRT ; PK RS
Note ; PS; P. sibiricum. ;PC:P. cyrtonema. ;PK . P. kingianum.

OH Cl' |
o]
o O OH
OH
R, OH

175 R,=OH 177
176 R,=OMe

o 0.0
HO" “'OH
OH

183

185 186

178 179 R,=OMe R,=H
180 R,=H  Ry=H
181 R,=OMe R,=OMe

OMe

187

Bo6 FRREFEH

Fig. 6
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Structures of phenylpropanoid compounds
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i 6 Bl M IR
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Fig. 7 Flow chart of antitumor mechanism of diosgenin of Polygonati Rhizoma
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Table 8 Chemical constituents and pharmacological activities of Polygonati Rhizoma

vy PG
Compound Pharmacological effect
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PR R 2R B GUIR AT GO IRAS TR PO PR RN I i S g (e RN k362

Polysaccharide
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Table 9  Related information of Polygonati Rhizoma effector compounds
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