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R2 EBRAHHASETLEUEYD

%5 &k xR R, R, R, R, S LK
1 Ginsenoside Rh1 A H 0-Gle H - 2
2 Ginsenoside CK A H H Gle = B
3 Notoginsenoside R, A Gle(2—1)Gle H Gle(6—1)Gle(6—1)Xyl - s
4 Notoginsenoside N A H 0-Gle(4—1)Gle Gle - B
5 Notoginsenoside Fa A Gle(2—1)Gle(2—1)Xyl H Gle(6—1)Gle - @
6 Notoginsenoside K A Gle(6—1)Gle H Gle - Gl
7 Floralginsenoside P A Gle(2—1)Gle OH Gle(2—1)Gle - B
8 25-OH-ginsenoside Rg, B H 0-Gle(2—1)Rha - - B
9 25-OH-ginsenoside Rk, B H 0-Gle - - =
10 Floralnotoginsenoside A © H 0-Gle(2—1)Gle Gle(6—1)Gle OH B
11 Floralginsenoside D © H 0-Gle sle OOH L
12 Floralginsenoside B C H 0-Gle(2—1)Gle6-Acetyl ~ Gle OOH 8
13 Ginsenoside Rh6 € H OH Gle ooH ©
14 Quinquenoside L, C Gle(2—1)Gle H Gle(6—1)Xyl OH B
15 Ginsenoside SL, D H 0-Gle H OOH i
16 Floralnotoginsenoside D D Gle(2—1)Gle H Gle(2—1)Gle OH c
17 Floralginsenoside Ka D H OH Gle OOH B
18 Pseudoginsenoside Rt; E Gle = = = L
19 Pseudoginsenoside F| E Gle(2—1)Gle - - - (B
20 Hebevinoside VI F Xyl = = = B
21 5,6—Didehydroginsenoside Rb1 ~ F Gle(2—1)Gle - - - E
22 Ginsenoside La = = = = = 8
23 25-OH-notoginsenoside R, = = = = = B

/E : Gle=B ~D—glucopyranosyl , Rha= a ~L-rhamnopyranosyl, Arap= o —L~arabinopyranosyl, Araf= a ~L-arabinofuranosyl, Xyl= —D-xylopyranosyl, Glcua=

B-D~glucuronide.
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OH HO  OH
B2 ERAHEZEHEMSNEN
R3 ERAPHELEHEUESY
e 5%
%5 R R R R R
1 2 3 g
1 Ophiogenin—3—-0-a~L-rhamnopyranosyl—(1—2)-B-D-glucopyranoside 0-Rha(1—2)-Gle H OH H el
Rus i 0-Xyl(1—3) —Rha(1—
2 uscogenin - y al . g
1-0—a—L—xylopyranosyl—(1—3)-rhamnopyranosyl—(1—2)-arabinopyranoside 2)-Ara
3 Ruscogenin—1-0—B-D—xylopyranosyl—(1—3)-a-L-arabinopyranoside OH 0- Xyl(1—3)-Arap H H Gl
p Pennogenin—3-0—-a—L-rhamnopyranosyl—(1—2)-B-D—xylopyranosyl-(1—4)- 0-Rha(1—2) —xyl(1— . - o M0
B-D—glucopyranoside 4)-Gle
5 Polyphyllin VI 0-Rha(1—2)-GClc H H OH ¥
6 Parisaponin [ = = = = B
7E :Gle: glucose ; Xyl : xylose ; Rha : thamnose ; Fuc : fucose
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8—dihydroxy—3—-demethyl-schizandrin, 7, 8-dihydroxy-
2—demethyl-schizandrin . LI & schizandrol A [ 25 FH 3t
AR . Zhan 55255y A TR 5 1 R B Ik 3 55
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RO 3 1 (HPLC) 80 A2 BT A B A%
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5 EMRCETF)
3 3 F ek 4R BT A2 69 MSPC A: A NIR B3
3 10 A AL 20 8 S HER NIR [
A BRE SR BORA BT PRI TR I LC-MS L2
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. T RBA RS 8 23 7 R HPLC-DAD-CL;ESI-MS/MS ~ ©°
I KT IF3) 53 M MLb HPLC-DAD-MS/MS Ll
AR ERRAR CERRIR . B R 5T T ASALE RS HPLC-DAD-ESI/MS/MS )
Fek S B Bl 2 16 AP A S R334 Ak T ARG E A 14 A 4 2350942 HPLC 5
F6 HERGESHITIF SRR LC-MS ST EA R R
# o DHT T S5 Sk Lk
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HPLC-DAD-Q-TOF-MS/MS £ T 8 A AL 3 Ao Zok T 85 F B
SAIMCGET) UPLC-Q-TOFMS AATAEE] 145 Mea-ih, BRI P 1T A REA R AN AT RLeH
AR SRR E FAAH
UFLC-IT-TOF/MS EF A 65 NEMEE R 5 69 21 ML et =
xT1 ERAFNESEIEITHERARER
DM o BRI AR A B A S S LK
A Bk IE SR ASZH Rb, 17 17 2
HPLC 2 BRAR 57 VAR AR EE 23 7 Lzl
37} EkFEET 13 3 ]
- A BRIE SR ABLHRb, 18 18 L
HAEMRCET) A B H RE 18 16 bl
UPLC-DAD & REH R EA Sl 44 11 Bl
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3.1 BEEEX
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PR T TLCR EM NS AL KT
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PP NS TR NS =B, 5 L T R 22 RS
W, R 2R U B M R R R
ASRBAT . RAGH)Z Ak (HPTLC) B i 3 428 = )2
M 4 53 B BB 1Y, M Xie 885K FH HPTLC X 114 1Y
A K VUL A RE S A T 508, R AN T frh A
Z: Y Rb, \Re Fl Rg, S 25 R34 A= I Wb i o
32 SHEURAE AR R K

HPLC 7z i FF H 25 (A FRRAE L 8 8RS 53
BT B 2L 13 1 o v I 24 ) (2020 4R, —
) B A Az KA A HPLC G2 F2 0 R D AW 1 Pt FR A A
Xof B % A AT RO A ABCEE SR 5 B FH HPLC %)
A IV S B AT 0 A B, ASO6) R R NS A
Rg, Al Re il & s 22K o H 24 M0y vk0d A= ik il 750 44 o
s Z A AR R R

3 1 5 H A R IR B )2 T T 3R AR A Bk
W REAE M IR A, L [T 0 a2 22 b i o0 1) it 2%
RCHLE R I 25 (ELSD) A i A 25, HLAF 5 e 1
JRE=ESRIE7/ L) S SR SR Y/ LD REL S i v
Xif TG 58 A SR A AT 5 A A it WA AL 1 40 B g 2R
RN SN B S R R SR A R R VA
HPLC-ELSD I5¢ % 7% , Rl 1 A= Ik v 569 38 v SR
IS RN RN A SR AT . 554 HPLCIERT L,
T 2 RECRURE €833 (UPLC) 7 43 55 25 ARURG I 1) 1) 45 4
WA T S4TSR H UPLC-DAD ¥
SE T AE KSR T 2 B T S A T Ak
& SCIEL % AH LS PE M R G bn 8 T 44 LA 0 A
35 min PURSINEN 11 A0 6 P 1 7

UEAER , LC-MS AR5 H A3 B e #e 4 R U =i
REZH 2 290 S P AL B W B S5 R A 2 A DL 3 Thi
7z A A Ik i 700 v 2 b s A B R S . W SR
FH UPLC-MS ¥ , #£ 14 min P3RS A Tk B {5 &
YT R2MeEY, E2 BT FMARNER I,
TEAE K P R kR 25- A S B LW
Li S0 2B Bk SR HE T 0 B W1 2P 258 T 62 b B
Wy, IRl R oA 1 R 21 A

I PO AT ERIE AT [E] BT (Q-TOF-MS) 7] i

TS B e MR R AT R T A A AR
K LC-IT-MS K5I 21 2 22 VS h i 74 M54,
T4 R LC-QTOF-MS $ A A 2., HE % a th Horp iy
64 MEE W, o K b & Wk IR 4.2, ik IR
TELMIEEYED . #IERE T IREY. TR
ik (% T ) B9 UPLC-Q-TOF-MS" 45 & & 3% , # JH Q-
TOF-MS" 5 24k & W i A X 0 o e R e A 5 1
5RJG L EA S S BT R EE BRI T 16t
A AT, Ry i 3R A R AR BT VT R LR 2R A

T LW R B SR M (DFIBES) , 1l LUK & 4%
) €0 T R 3 S B CLURI A2 S, AT fRT Ak 2544
YEME LT . HEIEMMEE RGNS BT
FIAREZ W% 7= AR R R, Zheng S5
T —Fpel R 1% DFIBES 757 | RB %A &5 Ab 1 I 1% 3 A5
AT I, I X 2B IOk S P 9 30 22 ol R84 25 0 20 Fil
ARIEZEIACE WM E o 1 A kil 700 i o3 2 2%
3 B MR A, X R K R AG Y AN R A 2 )
— i 2233 (QAMS) 5 HPLC B¢ FH ] 52 30 22 1 43 1) ot
S BRI R AS o R AR QAMS I LI
Z B Rb, i N bR, A B 2 224 o0 0 & i, 35T
HPLC FRAF B , X A ik 5 b 0 45 24 44 [R) st 2B £ 7
FEME E . ZEAEE SR HPLC B QAMS %
XA RK SR T A S BT RARIRRER BT RE
BhRE AT, B NS A R ME X RS, A T
o A
33 AAREiEk

H TS G55 TR KO s 84 0 T 1
R R T 8 1 4 ) R A o ) L FH (L, Sk %2
KK ZE S ZEILPE I, N T koK 28 SFE GC 4y
T 2o i X € 3 A 1 ), SR ) AR FH [ R A
%5 GC-MS AHZE G 1Y J5 1k S FLR 45 K WL o3 1Y
9 NRFE I SCE, FHFR N T H 5 K 2 40653 31
K o= RN T EE RN A—h S . B AT AE A kA B TR
R BRSO PR R RS R
B A NIRIEA: B3 #E4T T RAE i GC-MS
FE TS B BN B R R A A -
R A AL E AR T 45 & Bl B8 L m i Fh 28, JF
FIFH 43 F-HEBH (55 25 4 ELSD % K434 5 14946 ) 48
THIHR
3.4 o kikik

Z1 AR B0 E 1S 2 R A A W v Ak 2s SR B i 2 i
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FEAE RIS B A RRE T R g a0t TE TR A A 2
Vil T R S i e ey S I 5! 77 A RO (XL S AW
GG €035 235 5 W B IR AR 3 B 17 AR kAR v i
FEI Yo FHIRETTE SR AT £1 A 1 PR I 1 S
M ENK T AS B EE, #5717 10FA
S BT O I S AR RO 5 00 1 R G R B
1K 0.953, AT FH T AL SR & ) PRk I e
3.5 BTk E %

BT UV=-Vis B0 M1 7 2 2 A A 43 %5t a1
PR W ST A N7 A A A A BOR | TR A T S A
i HEAS TR Rk 22 B (A R AR B B ZESE PR T A
PR = TP TN SN TR N =1 B T a1 N S S
PhTR O e X AR R TP A S BT
SR TIN PR e SRR T R A R ) S R
RTINS B E T I 2 R R S A R A
MR R A DB &, PeaE o 20400
AU Bl 2R A 0 B i R AR R S VR T T A
R IRAN (AL Sl [ 5 o 25 S 0K, 3 B — b o0
N2 T i 4 1A S W AR OO0, (F 202 2 A4 31 () A
BN U EE R R 1 T
3.6 EmEdikik

CE VA2 VLR R o 3K 8 7, LB A R 43 55 8
T 1) —Fh o B R DA S 20 P AR (IR S sk
JZ R o 2 A KR O] HPLC 43 At i), — 2648,
T HE 3 B o A, A il A 3L A0 R A BRI
-V AE BT 25k — S O o7 . 2 — SR AR
P 1 21 1 7 Ak CE 43 85 258 il 1
W2 82 7 AR KO 20 S R BRI PR 40g . Fan
it T 0 R H 2 ) 2 T A A € g AR Ok 8 ST R kK
B 48 S0 EITE o R HIE 28 TR T 48— 1 1k Uil ik
FESBNRAC B R I e G T AR R
FE b RO I AR A D BE Ak 56 T Il 43 By
ALy i I T 5 BT R S A DA T VA R LA
J7E R I R SO BB TR L
3.7 HAbydroaik

BEWEIB 3 (1% (GPC) Sl i Z2 LM BRI 4 B K
S Jr . TAKEGR h ER T R RN R
R FEIEER S  IAETE QR 5T OB RS
AR e 28 1 S R B A A — R 1Y A B R ST
GPC 7325 7 15 T A A% 5 2 5 2 5 43— o+l 5] s R 8
HWAFIFZm , 295593 — 2 & T GPC-

ELSD 3 6 i 38 25 U2 Mk (FR ) vh T BEAEAE BB
HRR PR

Q-Fr ¥ (Q-marker) J2& A v 24 il ity A9 Jo f2 DA
A = Rl R T T, LA 14 3o 1 R AT 38 B
Zhao 24557 T UPLC-DAD 1 HPLC-ELSD ¢ H R
K A3 A i S Q-marker B S L IZBFST B 4G
I UPLC-QTOF-MSE & 7 % 51 i 1 A= bk i 5 i h
(%) 87 P Ak 2z it A3 o 3 3k 38 B R BAR A LA T 45 A
ok Do) A 1 4 THEPPAY 6 T 6 R Ak A Ky
Q-markers. Zheng F R 221 1o 45 5 A2 A Y
TP ) — SO R PP A 2B B O B AR o i — Bt . i
e S i - 2 550 FR A W R B T AR R A O 2530 1
a3 FAE Rt — 25 A kO Sk B 30— Bk bR

gk LTk, Az kO B R0 B 4 A s E RS R
15— JE R AR v 25 52 05 Ak i 19 52 2k D R
FETEBCALEE AL AR P AMR I AR fL S5 5 00, 25 5 I IR Y7
ROBEFE | S04 T VR 0 A AT EL Tl sk ) o S ety - At
SERRE AR SR B R R AR LA — B
I 1] AR A5 g R g )

4 BEMRE

AWK e L T iy 24 B B AT AR
SFIRIT o3 B NG BRI BN IR A, A Bk ) 2 2
PR o3 K HAE AL 458 A5 200020 /g i B . (H LY
Bt A kO i A o BT T AT AR LU SR AR SRR R
RARACE Y 9 F X T v S TR B R A9F S AR G R
Z o WA e RO R, LA BB TE R A5 5 T RIS
Bb o IWRIEO A B, TR G A S 6
TR T B R RCR A, o TR M AR ko7
il 700, 3B 0125 DA e RO (35 35 5 BB T N
J [s] Fsf  2 E PE A E B OK

A WK 7 K T 50 SE o R B T 2 2 oy 2
U B RE A X AT R G R VA 8 R B D 2 i 4
T3 B T R A B i i 4R A e ks . A H
BB SE AR TR, AR DK TR S 70 RO AR G T 7 e 22, Jo
AR AR X A YR A PR T BRI A2 B
Z B A B ST 5 TE B A [R50 B 6] 22 5%, 1 H AT
AR TR 25 W i I T L S B AN [ 550 781 ) g 2 5%
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Research Advances of Chemical Constituents and Analytical Methods of Shengmai Formula
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Abstract: Shengmai formula, composed of Ginseng Radix et Rhizoma, Ophiopogon Radix and Schisandrae Chinensis
Fructus, is a classic and famous formula. It is a representative formula for "supplementing qi, nourishing yin, and
generating fluid" in Traditional Chinese Medicine theory. To date, a wide range of Shengmai formulae have been
developed according to different medical applications, but the quality evaluation standards are at a relatively low level,
and most of them only specify the individual components of a single herb, making it difficult to ensure clinical efficacy
and safety. At the same time, the physical and chemical identification methods of Shengmai formula have been
constantly updated, allowing for greater progress in research on its main chemical components such as saponins, lignans
and flavonoids. However, there is little systematic summarization of the chemical components and analytical methods.
Based on the existing references, we systematically summarized ginsenosides, ophiopogonins, schisandra lignans,
homoisoflavonoids and some other compounds in this paper, as well as the quality standards of Shengmai formulae and
their analytical methods in order to aid clinical research and formulation manufacture.

Keywords: Shengmai formula, Classic formula, Ginseng Radix et Rhizoma, Ophiopogon Radix, Schisandrae Chinensis

Fructus, Chemical composition, Analytical methods
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