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[(FHE] BM WEAS. WHESH = CHEERRIEA R, 25, 0k, 46) 9 Z /A S 217 Rb3(malonyl-ginsenoside
Rb3, MG-Rb3) & 1t 22 57, I ERE IR TR B2 Ve VR TR I RP Ty UM S s s . 753% DA AL Rb3 T ISk
FEMIANT IR, SR HPLC ik LA S | PUEES A —-EHk MG-Rb3 IS 2R . &R ASHWES KR A H MG-
Rb3 1 AL R, 2 20 AR i 7.3 ~ 181 £%5 1 2.8 ~ 4.3 i, Z5h & B fif; = £ 4675 ' MG-Rb3 19 & 2y A i
1312 f% . SR TR A AETT T MG-Rb3 (& 2N B UR TR 1 ~ 11 A5, 8518 AS =L b MG-
Rb3 & s, VEVES AN T MG-Rb3 & s, I HZH IR TR B 1675 7 MG-Rb3 A7 Fei i TS e R T4
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The content research on malonyl-ginsenoside Rb3 in different tissues of Panax

ginseng, P. quinquefolium and P. notoginseng

CUI Xiaoxue'?, WANG Yingxia'?, ZHOU Guangxin'?, HUANG Xiaoyu'?, WANG Liuming'? LIU Xiao'(1. Modern Research
Centre for Traditional Chinese Medicine, Beijing Research Institute of Chinese Medicine, Beijing University of Chinese Medicine,
Beijing 102488, China; 2. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China)

[Abstract] Objective
roots, stems, leaves and flowers, of Panax ginseng, P. quinquefolium and P. notoginseng. To explore the effects of two drying
The contents of MG-Rb3 in P.

To compare the contents of malonyl-ginsenosides Rb3 (MG-Rb3) in different parts, including

methods, constant temperature drying and vacuum freeze drying on their contents. Methods
ginseng, P. quinquefolium and P. notoginseng were compared based on HPLC analysis, using enzymatically synthesized MG-Rb3
as the reference standard. Results The buds of P. ginseng and P. quinquefolium exhibited relatively high levels of MG-Rb3, which
were approximately 7.3-18.1 times and 2.8-4.3 times higher than those found in the roots, respectively, and the lowest contents were
detected in the stems. The content of MG-Rb3 in P. notoginseng flower buds was about 31.2 times higher than that in leaves. The
content of MG-Rb3 in the buds treated by constant temperature drying was about 1-1.1 times that of using vacuum freeze drying.
Conclusion The highest content of MG-Rb3 was detected in the flower buds of P. ginseng and P. notoginseng, and the content of
MG-Rb3 in leaves of P. quinquefolium was the highest. Content of MG-Rb3 in the buds after constant temperature drying was
slightly higher than that of using vacuum freeze drying.
[Key words] Panax ginseng; Panax quinquefolium; Panax notoginseng; malonyl-ginsenoside Rb3; content determination;

treatment methods
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NS, IS K =Lz, WA
SRS B8 BB = 35% ~ 60%™,
SNSRI S 2R E R —2
RAREFAEH . HETE NS @B R0 2] H 4
MR ZBEAS BN, DN A S 21T MG-
Rbl, MG-Rb2 Fil MG-Re N FERFM I IT4FK,
FIZE NS R MG AR 2 | 4548 ik b I
PEPCT 2T C A BT, (0 — S50 A T ik
NS BHFHEAFASBHY TR & EEAFREA
W5, W Bk A= 2 Rb3(malonyl-ginsenoside
Rb3, MG-Rb3)., MG-Rb3 #y A Z: 21 Rb3 7E %)
W6 17 1 kAN RS =4, BIFGT A BH, LX)
DPPH H LRI R AF & BRBE ™, thnl i
JHFJE 5B UL H IRS1/PI3K/Akt il GLUT4 {55
&R FEAR/IN B B KUY, B i T AL S W TES
SRRy Bk B rh G B A, R URE AR 32 B, X R
=, AR B b BRG] T X2 B 1 R A
NS B RIREY) v 5341 45 5 T TR ARSE

DRAEZE AT AR e B S e T — N Bk
SRS B CtMaT 1™, I BT R # m] Ji 457 9 20 1
N BEEG A R —5RTR ROV AR R, Z AR R T
AL NS A Rb3 Az 6T 7 5 79— ik Ak 7 4
MG-Rb3, M XHERFFE MG-Rb3 1A [F] A2 8
YIREA TP Y& REHR AL T X I AR Seh AE LRl -
it HPLC ¥ W —Fh NS TEAEAR IR . 25| mHFI
VUL MG-Rb3 (525, Ifut—2 1
A Ll T R B2 VA VR T AR P T A 3 T KT
£ H MG-Rb3 7 5 1 52w, DL R oK 8] 356 47
MG-Rb3 (1) 75 5 25 57 DA S NS JE A ) B i 01 Ak 2
5 AR S AR

1 {48 MR5RF

1.1 L%

Agilent 1260 53 #1 2 =5 %0 AH €0 3% A3 (36
% HE R B 2> A ); LCMS-IT-TOF 5T 3k H X
(Shimadazu) ; 8 75 TR BE A (P 5% 2275 34 B 75 L 1
% £ A BR 2\ 7] ); Talpha 2-4 LD plus & % T L
(Chris); EZ-2 F.%5 B0 4 {X (Christ LCG); HL#4
R S XU TR AE (T e DR B2 )5 PR
(Mettler Toledo); fig5% 28 % #% (BUCHI) .

1.2 ##5 )

MG-Rb3 X i 5 S 5280 % F il (HPLC=98% )5
2N . W i 4l (Fisher Scientific); 4K (A M
TERG IR BR A R 5 H RS 2 A 4 COR e i B0
A BR A A]D

NS PGS WA AR K, T
2024 4E 6 >k Hp MR T B, =L
P AR G IR, T 2024 4E 7 AR AP E B
A SCI Sl B, g bt i B 2 K2 b 25 AR E
FEHLODXBRAT ST U MBS B NS
(P. ginseng) . Vi V¥ Z (P. quinquefolius). — L (P.
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2 Ak
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ML 25 AR 4 8RO, gl oKk Rl +,
WK A3, AERB R I REAS . 4 3 Tl R 4 A4
IR ALY REA T 50°C 0F FIER T8RS, o
SRR 2203 AR, A A I H Ak 1 ) Al 4
A, ¥ 3 FPARIER 4 AL F BRI RE A T—64°C
BT IS, RIS R AR, VB M BB R T
PR PR IS A IREAS
2.1.2 PSR A

FREC AR R b R 7 =R A AR AR, $i B o
() /MAEF(mD=1 : 20 WELFIIIA 80% HIEEZIZ 20 h
J5F RS 30 min, R HRET 3 K, B0 3R
PR BUR, KR BUR T 37°C FUlEZE T, ki 4%
0.2 g/ml #e JE LA FH 80% FH s &5 %%, T A9V T 48
0.45 pm A HLIEMEL U8, FFRI
2.1.3  fajgEs

K HPLC 3% Hh 88 3 Fh A J& #9002 1Y
A HALH MG-Rb3 19 % ' 2= 57 . i H Agilent
1260 HPLC #1745 I, €635 2 78 a0 F - o3 4
CAPCELL PAK C18 COLUMN(4.6 mmx 250 mm,
MG III, 5 pm), Vi shAH A 5 0.1% F R /K I W, T
M B NN, BREVENIFET R 0~ S min, 5% ~
20% B; 5 ~ 8 min, 20% ~ 30% B; 8 ~ 38 min, 30% ~
34% B; 38 ~ 58 min, 34% ~ 43% B; 58 ~ 68 min,
43% ~ 100% B; 68 ~ 77 min, 100% B, il #8 k7
RCHUS R 2%, EERS AR R Bl 80°C, S5 1kAR
RAHRAA, AR HEN 1.6 ml/min, B 25N 4,
PR AEUA 1.0 ml/min, #:75 30°C, #EFEE R 10 pl.

FIFH B s 1 BF AT i A B % A LCMS-IT-
TOF #4TE AHE i /AT 2 7= . (At . M
ZAF SRR I o B A HL It 55 3 T UR (EST),
JE ST A S E 0 R 1E . T TR, A2
ZMS'. MS*, MS® 2l TSR Ny, I8
100 MPa; ZZAL UK Ny, Vi3 4 1.5 ml/min; £ 0
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AL R 1.58 kV; B FBEELAS B R 1.9%107 Pa; iff
LB R4 (CDL) R BE Sk 200 °C; il 44 :
200 °C; ¥ HIS AR FIAI 1 175 5 25 (CID) Ay Rlf FE <
R E LR, CID R RE R 50%; & FFL R
A 18] i 100 ms. X fF LCMS solution Version
3(Shimadzu) 1 TEHE AL L,

2.2  EEfEA MG-RD3 89 4 %,

CtMaT1 FEH () 555 F Tk M B R A 4y alifk
RS SR B RN AR R AR : 0.4 mmol/L
ANZHAF Rb3, 1.5 mmol/L 4l A, 3 mmol/L N —
fi?, 3 mmol/L ATP, 1 mmol/L DTT, 5 mmol/L MgCl,,
60 ug CtMaT1, 60 ug AtMatB, K,HPO,-KH,PO, ZZ 1
W (pH 6.0)4MFE 2 100 pl, 30°C J a7, 1 200 pl
P2 F 2 0, 4°C, 14 000 r/min 5.0 30 min, B I
TEVRA% IR 2,137 (0 % 2k (R A TAG
23 FEFER
23.1 LRMEXRFREEK

5 % Fx U MG-Rb3 Xt B8 & 217, 31 H DMSO
[ N R TR o W RV T = Al |
72.81, 145.63, 291.25, 582.50. 1 165.00. 2 330.00,
4 660.00 pg/ml XTSI, 2 “2.1.37 (g 5%
I, JE SR -

232 KRR

B i e B2 Sk 447.00 pg/ml Y XT BR G VA R, 17
“2.1.37 T A 5 S A SEHEAE 6 Y E MG-Rb3 1)
Fra, IR A

A Rb3

233 HEREMELE

ICIE] 7= M W] — b AN 208 B 4L 75 0.8 g, #%
“2.1.27 W) kA 6 Dy kR IR, H 4 2.1.37 0
(i 2 E MG-RD3 (15 2, 10 58808
234 OB

HWASHEEEEEL 0.8 g, #7242.1.27 T F )54l
PRSI, 0 TS5 0. 4.8, 12,16, 24 h
F5242.1.3" WA E SR 24 h P MG-Rb3 B+
2.3.5  JInFEEI RS

Fi HEPRAE S U8 PR B[] 7 il ] — b 23 ik
EFEL 0.4 g, $5“2.1.27 T F 5 e A7l 4% 6 it
A, LA L1 A ERBTN A E 5t MG-Rb3 X J# 5
W, ¥4 2.1.37 WA 3% 4570 I MG-Rb3 19 7
i, TS

3 &R

3.1 MG-Rb3 BT R R = 4 B F) L4 A A
g A ]
3.1.1  Fi#EfE MG-Rb3 B4 8 % A2 @A) AR )
ZHLA A MG-Rb3 G

CtMaT1 "] LIfEfb A 2 247 Rb3 R AN 1
FeAb N A B MG-Rb3, AIAE Ry T 2L 4852
g, Fralifbhy CtMaTl Al AtMatB & -5 A S
H Rb3 e [a] i & & I I HPLC 1 LC-MS £
W=, K25 BN 1 Fias . BRI SN 25 51 B
N, NS RAT Rb3 kAT AL S N 5 FE =

MG-Rb3

CtMaT 1 {2 52 7

[ Hi

20 25 30

|
: 35

4 45 50 55

H 1] (¢/min )

B MS
8.04 Inten. ( x10 000 )

7.0 1163.587 5 [M-H]-
6.041 119.588 5 [M-CO,]-
B 50- eed
Mo 4.0
&L 3.0
2.0+
1.0

0 T T r .
1050 1100 1150 1200 1250
mlz

MS
Inten. ( x100 000 )
1.50 -
o 125 1 1 163.584 4 [M-H]"
2 00 -
H..
M 075 41 119.590 8 [M-CO,]
i
0.50 1
0.25 1

0 T y T ,
1050 1100 1150 1200 1250
mlz

E1 Bt RN REIHAFEEY MG-Rb3 B4
A. CtMaT1 {#{k Rb3 N Ak S N S A SAEE I HPLC (i &l ; B R =49 (Z2) Fl
NS () T MG-Rb3 7E17 B R 1Y MS 3%
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38.33 min R B 0G5 A BEBTIE S
K #) 1 163.587 5 [M-H] A 4rF & Tk, 1m7EAH
[FVRAR S B XS TS N =L 3 45 A
MR 25 ARSI P SR B R4 T WA 3 Ay
BT, R 2] [FAE LR B s 1] T Ao YROAH fa g0 (1] 1A, LA
NS EEALEFE M O E ), H—R 0T+
R 1 163.584 4 [M-H], Hiil 4 F 20N Cs6Hor0s5
(1 163.585 5 [M-H]"), [l 55 g £k s oz 7= e AH
[7], LT 2 figp ARG I 21 P — Bk = W R v v
P E I CO, W R (43 F 1t 43.989 8, €] 1B), AT LA
EZAEYIH MG-Rb3,

3.1.2 kX FRFELE

Fi “2.3.17 W5 PRI 5E , DX FE s A 06 T AR
() 1g XTBCA AR (), Ko B Sl VA TR0 FE 1) 1g X 4%
S AR BR (X0, AR i 2 A5 2040k M R R
Y=1.454 8X-0.950 9, R>=0.994 6, 7% H] MG-Rb3 7E
72.81 ~ 4 660.00 pg/ml ¥ FE i B Py -5 1 AR 5 R4
3.1.3 fE®E

iz “2.3.27 W J5 4% ] MG-Rb3 1) & 2 5 5
H 4.59, 443, 432, 444, 4.64 Fl 438 pg, RSD N
2.74%(n=6) , F WL ZRHE 5 BE LA
314 ®HEM

$ “2.3.37 T J %45 ] MG-Rb3 /) 7 1 57 5l
J7.60, 7.58. 7.69. 7.63., 7.60 Fll 7.62 ug, RSD K
0.50%(n=6), F/R L HEE R
3.1.5 FRoEME

it “2.3.4” W1 J5 145 ] MG-Rb3 (1) 75 £ 43 5
A 732, 7.25, 7.53, 7.54, 7.76 1 7.90 pg, RSD Ky
3.31%(n=6), FnitE i tE R 4f .

3.1.6  JINFE DRSS

Fi “2.3.5" Wi )5 #4593 MG-Rb3 B HkE (8] i
SN 102.86% ., 97.77%. 99.76%. 97.10%. 98.21%
Fl 96.44%, RSD K 2.36%(n=6), 327~ J7 1k o
RA4f.

32 AL, mEL, ZLREHNE (K, £,
vt f6) F MG-Rb3 4% 2%

R 5 Bl 52 7= ) MG-Rb3 4 {4 85 5 ] (2=
38.33 min), X 3 FiAE 4 Ho AN (] 350 101 A o 1) e i g
PEATWRER, JFic AR () MG-Rb3 I T AR, AR 52k
PRI RS B TIREM 227 R, DL AL
PEEI 25 5 P<0.05, h2ERHA G =E L. HK
4 GraphPad Prism 8.4.3 #E1 TR AL B,

3.2.1 Frfif NS AL MG-Rb3 & 22 7
K 2 fros, NS A4EE | MG-Rb3 19 7 it i

B, R, MR AR, T 25 AR A E] MG-
Rb3. {E75 A v MG-Rb3 (1) & 543 51 29 0 #3 v
MG-Rb3 & 5 Y 18.1 51 7.3 £, Hh R AEH,
ZEHIERE, M RIAERS 22 7] MG-Rb3 1 & 25 5508 i
E(P<0.01), Z5fnt 2 8] 25 573 .25 (P<0.05) .

2.0+

1.54

1.0

1

#
A

MG-Rb3 %% 1 (mg/gx100% )

0.51
P — : - | : |
i ria B3 nt

B2 #FHEASREEAMAF MG-Rb3 B2
P<0.01, 5 HE; P<0.01 STE AL
4P<0.05; 44P<0.01, 52114,

322 HEEFPEESAIEER MG-Rb3 & it 25 5

mE 3 s, TS MG-Rb3 (11 7 i
=, R AL SR, 25 R A I 2] MG-Rb3.
it MG-Rb3 19 15 2 43 il 29 R 4635 FIAR h MG-
Rb3 &Y 1.5 f5 A0 4.3 £%, 1675+ MG-Rb3 i &
2 R T MG-Rb3 & it 19 2.8 %, Hih i L b
. ZEFIM RGP 22 6] MG-Rb3 & f 7E e A
#5(P<0.01).

1.0 ”
AA
© —=
S 0.8
ED AA
0.6
- ——
o
7
e 0.4
41 ##
2 AA
& 0.24
]
= "
0 " : = .
R i3 e hy

3 HEEFSAREEGT MG-Rb3 58
"P<0.01, SHRLLEL; ¥P<0.01, SAELES 44 P<0.01, £

3.2.3  FifE =L ARG, MG-Rb3 i 25 5+

WmiE 4 iR, =L AEFE 1 MG-Rb3 1 & & fix
R, RS R BRI ) MG-Rb3, 67
H MG-Rb3 1 & i 29 i 31.2 4%, Hh AR FfE
B RIZE | R FIN Z (8] MG-Rb3 & A 7EMN)
BEME2R(P<0.01).
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W
f

e

-

MG-Rb3 %2 5t (mg/gx100% )

P it % i
B4 #iet=-tFEEMH MG-Rb3 &8
P<0.01, 516HAL
33 BEBTRAALEAKTIREGA TR X3k
FP A BAR L RO 8%

M ERGERKE, NS WHES A —LHTEN
fitf RS TR B T A i MG-Rb3., BTN
TAZSRBEIE G YT R ARE, Sk
HREfR, I AS R 250 RN A S B
b AT AR S AR KA 22 5. AT
TSR, YR NS T TR AL AT DL R Y
AZ BN EEY, AR R B TR S %
PR AE I Fh e LAY A Ak P X6 MG-Rb3 5 &
B AR P TIRR, G5 R N E 5 R THIR T
I H R NS EE T MG-Rb3 (&5 B 5 EHS R % T
A IS AR B 25 57 (P<0.05), 4 faE I g
AEFRAETE MG-Rb3 19 & i B T LS 1 R T4
ACFREAR, RIE 2N JEH 1 1145

401

(=]

= fER T
A AU T

30+

20

MG-Rb3 % L (mg/gx100% )

A& [liipEe =t
Es5 FAHTERGCESRNTAS, AESR=EEMHEEF
MG-Rb3 SEZER
'P<0.05, SHIE TR LR

4 THe

NS, S M =LY b 2y h iy 5 2y
B, XD R G PR R G AR R
987 TH PR 2 B 6 /R T, H FE By
S AT PR PR R, BRtE R RN BEA

ZA . N BEA S B A v s 1 AR R 18
#55 AMPKa2B1y1™, 22— B A WA EH U RIS 15
PR S, O A S R ERZ —,
MG-Rb3 ELA HU AL A TG, 15 T R AR IR
FIN kAN 2 B AT R el sy 5 e B vh & e A,
PRI LA T X B e = o AR A R L
Rb3 A BRI Ab =M1 Mt IR i, Lo br T
NS S = LR, 22 R 4 507
' MG-Rb3 (& i, ZRIPUTES T MG-Rb3 43311 7E
MHE T R R TTE A SR =L A 16
5, MG-Rb3 (1) & S 3448, Mk, AR AIZE P i
Ao BRI TAERS TR G A 253802, 760 7
1, TRz T o A IR AR O A i o ZERFAY
J5 T, & T HARZA RS> LA K 25 B PE AF 95 it it
ANGRHAN AL, 240 T 25 A, &AL T BT IEIR
o I, RN S S AV (A2 i oy S 25 38
TEHERIFFE T 4 AR N S T8 Al W 1 25500 Jo S itk
WEAEEZE Y.

WA S AT IR T 5 kAR
fif, 548N SN S BT S0P A S BT, X
GRS =S ONE I L7/ iy RS E N L S N
ZREATI & RER, HIERE & A S E Y
B T AR EE 5 % b B . Xu 507 & B
B ASLGTAHEERN BAS BN &R
T H AR KT 7 it 5k BN P 2 Y TN e
ZRAFKE WL 100°C BRI E 8 h B, N
e N2 BT SRR M8 Bt A S AR LA
PENNFAER 120°C o7 il 7 il s, 0t 1] N 3404 ot Ak
Hk AT A AT LS M B S BB
R VAHERS 59T 2Bk, B 2 e Rt R & A R
fift . 25PN L IN NS BT R R S
MR TR TS, L WL, @A SR
HAF eI it 2 g m H 5 B iR, 24 Ik
VS WROE SCAEAE B, 5 At 25 Bt o L %) v T
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