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Abstract: Sanqi (Notoginseng Radix et Rhizoma) is a commonly used traditional Chinese medicinal material that enjoys abundant
chemical constituents including triterpene saponins, flavonoids, amino acids, polysaccharides, volatile oils, and so on. Traditionally,
triterpene saponins are regarded as its main pharmacodynamic components. The current research status of Nofoginseng Radix et
Rhizoma will be summarized in the aspects of chemical composition and pharmacological effects. On this basis, the prediction and
analysis of the Q-Marker of Notoginseng Radix et Rhizoma will be performed through researches on the genetic relations of Panax
according to the quality marker (Q-Marker) theory of TCM combined with biosynthetic pathways, traditional efficacy and medicinal
properties. It was predicted that notoginsenoside R, ginsenoside Rg;, ginsenoside Re, ginsenoside Rb;, ginsenoside Rg,, ginsenoside
Rd, and ginsenoside could be selected as Q-marker, which is expected to provide the scientific basis for qualitative and quantitative

analysis of the effective components of Notoginseng Radix et Rhizoma and the development of a new standard.
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protopanaxatriol type saponins in Notoginseng Radix et

Parent structure of protopanaxadiol type and

Rhizoma
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Table 1 Protopanaxadiol type saponins in Notoginseng Radix et Rhizoma

RER VB R, R, 2% R
=+ =1 Fa -Glc2-1Gle2-1Xyl -Gle6-1Gle 3
—tEHP -Gle -Glc6-1Xyl4-1Xyl 4
P B3 A2 21 Rb, -Glc2-1Glc6-Mal -Glc6-1Gle 5
W_BEAZS 21 Rd -Glc2-1Gle6-Mal -Gle 5
S W= 8 -Gle2-1Gle2-1Xyl -Glc6-1Ara5-1Xyl 6
—tEET -Glc2-1Gle2-1Xyl -Glc6-1Gle3-1Xyl 6
NS EHF, -Gle -Gle 7
ANZBH CK H -Glc 8
=LEIFR, -Gle2-1Gle -Glc6-1Gle6-1Xyl 9
=LEHD -Gle2-1Gle2-1Xyl -Gle6-1Gle6-1Xyl 9
—tEHK -Glc6-1Gle -Gle 9
=tREFL -Gle2-1Xyl -Glc6-1Gle 9
NS BH Ra, -Glc2-1Gle -Glc6-1Glc3-1Xyl 9
NS BH Rb, -Gle2-1Gle -Glc6-1Gle 9
ANZ B Rb, -Glc2-1Gle -Glc6-1Xyl 9
AZ R Rd -Gle2-1Gle -Gle 9
ANZ 21 Rgs (RIS) -Glc2-1Gle H 9
L XVII -Glc -Glc6-1Gle 9
P ESEH Ly -Glc2-1Gle -Ara(p) 10

Gle-B-D-MEME A ET R Xyl-B-D-ML R ANERE  Ara(p)-a-D-ME AT RLAFORERE  Mal-79 —IEEE, A
Glc-B-D-glucopyranosyl  Xyl-B-D-xylopyranosyl — Ara(p)-a-D-arabinopyranosyl Mal-malonyl, same as below
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Table 2 Protopanaxatriol type saponins in Notoginseng Radix et Rhizoma
AR R, R, R; ZE R
=tEHM H -Glc6-1Glc” -Gle 4
=tLEHN H -Gle4-1Glc" -Glc 4
HIAS 2 R, H -Glc6-1Bu -Glc 6
=L EHR, H -Glc2-1Xyl -Glc 9
—LRHER, H -Glc2-1Xyl H 9
=LRHEFR, H -Gle -Glc6-1Gle 9
=L R, H -Glc -Gle6-1Glc” 9
=tEHD H -Gle2-1Gle2-1Xyl -Glc6-1Gle6-1Xyl 9
ZtEHU H H -Glc6-1Gle 9
ANZ 21 Re H -Glc2-1Rha -Gle 9
20-0-HE HEE NS B RE H -Glc2-1Gle -Gle 9
ANZ BT Rg, H -Glc -Glc 9
WBE AN S BT R H -Glc6-Mal -Gle 9
NS HBH Rey H -Glc2-1Rha H 9
NS BH Rh, (R/S) H -Glc H 9
ANZ B F H H -Gle 9
ANZRBHEU H H -Glc6-1Gle 10
=LEH Rt H -Glc6-Ac -Glc 11
=R T, H -Gl -Et 12
=-LR2H Rw, H -Xyl -Glc6-1Xyl 13
=BT Fhy H -Gle2-1Gle -Glc6-1Gle 14
RSB RT, H Xyl -Gle 15

Glc™-a-D-ME AV A M Ac-ZBE3E  Rha-o-L-MtWHR R 203 Bu-TH, TR
Glc"™-0-D-glucopyranosyl  Ac-acetyl Rha-a-L-rhamnopyranosyl Bu-butyl, same as below
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Fig.2 Parent structure of saponins with Cy; side-chain variation in Notoginseng Radix et Rhizoma
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Table 3 Saponins with C; side-chain variation in Notoginseng Radix et Rhizoma
&) Byt R, R, R; 22k
=hEE C H -O-Gle -Gle 4
NS BH Rhy M H -O-Gle 6
NSRBI 0 -Glc2-1Gle H 7
=LEIHA D -Gle2-1Gle H -Glc6-1Gle 9
“HLEHE D -Gle2-1Gle H -Glc 9
=tLEHH D H -O-Gle2-1Xyl -Gle 9
=LEHB E -Gle2-1Gle H -Glc6-1Gle 9
=tkEHC F -Gle2-1Gle H -Glc6-1Gle 9
=hRHER, K -Gle 9
NSRBI ST, D H -O-Gle H 10
NS BT Rey M H -O-Gle2-1Xyl 10
AN B Reg N H -O-Glc2-1Rha 10
=HLET Ab, AW H -Gl 10
=HLET Ab, X H -Gle 10
=B Ab, Y H -Gle 10
ANZ B Rhs Z H -Gle 10
ANZ BT Rhyy Z1 H -Glc2-1Rha 10
sanchirhinoside D 72 -Glc2-1Glc 10
A RTs S -Gle 11
=LEHT I H -Gle H 12
=HEHT, I H -Gle -Me 12
=ZLEHT; J H -Gle3-1Xyl 12
=LEHT, C H -O-Gle H 12
HEg NS4 Ry Q -Glc -Gle 15
W ANS BT Ry R -Glc2-1Gle -Glc 15
=ZLEH Ry L H -O-Gle 16
A2 B Rhy M -Glc H 17
=+ &1 B, G H -O-Gle 18
A& BT Res M -Gle2-1Gle H 19
ANZ B Rk, N H -O-Gle 19
NS BT Rk, N -Glc2-1Gle H 19
notopanaxoside A P -Gle H 20
— LR SY3 T -Glc2-1Gle- H 21
— LBt SY4 U -Glc2-1Gle- H 21

FIRERA GBS, =L SR 25 B R
Z, WIS JiR. AR PUE. FUHIE.
(LER S AN oy T vy s e i sl s S N
Y. =OHE T ERATI L JIRAEH .

21

aImfER

—=-t 5 21 (Panax notoginseng saponins, PNS)
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1’ WO Mo ARCORE IS B UL BT -3- R U B
(phosphatidylinositol-3-hydroxykinase, PI3K) /K[
i B (protein kinase B, Akt) /WM —E A&
fiff (endothelial nitric oxide synthase, eNOS) JH#%,
A MBS0 /MR R ERY, NS B2 Re W
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Table 4 Other types saponins in Notoginseng Radix et Rhizoma
&Y Bzt R, R, ZHE R
=LEHFHI z4 -Gle2-1Gle -Glc6-1Gle 4
notopanaxoside G 76 -Gle2-1Gle -Gle 10
=LEH P, 73 -Glc 22
5,6-MANSEH Rd Z5 -Gle2-1Gle -Gle 23
5,6-ANS 21 Rb, Z5 -Gle2-1Gle -Gle6-1Gle 23
PSR IV z7 -Glc -Glc6-1Ara(f) 24
HE=LRHA z7 -Gle2-1Gle -Gle6-1Gle 24

Ara(f)-o-L - e 234 5] 37 41 4 5
Ara(f)-a-L-arabifuranose

OH
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Fig. 4 Structure of quercetin
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Fig. 5 Structure of dencichine
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A AW (inducible nitric oxide synthase, iNOS)
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