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Simultaneous quantitation of eight ginsenosides in Notoginseng Radix et
Rhizoma, Ginseng Radix et Rhizoma, and their related products by online multi
heart-cutting two dimensional liquid chromatography
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Abstract: Objective To establish a rapid method for the simultaneous quantification of eight ginsenosides in Nofoginseng Radix et
Rhizoma (NRR), Ginseng Radix et Rhizoma (GRR), and their related products by multi hearting-cutting two dimensional liquid
chromatography based a “monomethod-heterotrait matrix” (MHM) strategy. Methods Corresponding sample preparations were
applied to samples, which were different in either product forms or preparation processes. Pressured liquid extraction (PLE) was
developed for the raw herbs and related solid-state Chinese patent medicine using two-steps solvent extraction with chloroform and
water-saturated n-butanol. One and two dimensional separation conditions including columns selection and gradient elution were
optimized systematically. Phenyl-X and C;g3 were confirmed as 1D and 2D columns, respectively. Eight targeting ingredients were cut
alternately into six loops by starting-to-ending time of peaks in 1D column. 2D rapid separation for eight cycles was achieved on
core-shell column with 2.6 pm particle to complete eight compounds quantitation. Results The eight targeting analytes were well
separated and quantified in 50 min in different sample matrix (raw herbs, extract, and Chinese patent medicine). Method validation was
performed in terms of linearity (» > 0.999), precision (0.52%—1.53%), and recovery (ranged from 94.57% to 103.47%), and the LODs
(S/N =3 . 1) of the eight analytes varied from 0.041 to 0.18 pg/mL respectively. Conclusion Eight ginsenosides could be quantified
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accurately for different sample matrix. Combined with its relative proportions of eight ginsenosides, quality evaluation for NRR, GRR,

and their related products could be performed scientifically.

Key words: online 2D LC; multi heart-cutting mode; gensinosides; Ginseng Radix et Rhizoma; Notoginseng Radix et Rhizoma;

Shenling Baizhu Granula; Compound Shengmai Injection; Xuesaitong Injection; gensinoside Rg;; gensinoside Re; gensinoside Rf;

gensinoside Rb,; gensinoside Rb,; gensinoside Rb;; gensinoside Rc; gensinoside Rd; pressured liquid extraction; quality evaluation
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LIS =M AR, 1 4 50, % 1 g, SLBG
W3 g, MEME, SSRGS 10 mL AL
M, SRR R, AR A =&
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i 5 plo 4t & imashiil A ALls, B A
0.1%BEER /KW, KM Accucore Cig (50 mm X 4.6
mm, 2.6 um) ) ZYESATAE, & 3 B 1M,
BREEVEMT: 0~0.5 min, 2% A; 0.5~2.0 min, 2%~
45% A; 2.0~2.5 min, 45%~2% A; 2.5~3 min,
2% Ao AR E N 2.0 mL/min, #3530 'C, K
P 203 nm. RGREGER WK 1.
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(S/N=3 : 1)} 0.17 pg/mL; Re £kE5 [ 0.52~260
pg/mL, ZEPEJTFE Y=0384 2 X—0.044 4, R*=
0.999 9, LOD Jj 0.18 pg/mL; Rf £ 1EVEH 0.5~250
pg/mL, ZEMEJTFE Y=0.526 1 X+0437 2, R*=
0.999 9, LOD 4 0.091 pg/mL; Rb, Z&:yuH 0.52~
260 pg/mL, ZkPEJT7HE Y=0.346 4 X+0.403 8, R’=
0.999 9, LOD 4 0.041 pg/mL; Rb, ZEP:yuH 0.52~
260 pg/mL, ZkPEJ7RE Y=0.249 7 X+0.2212, R’=
0.999 9, LOD 4 0.096 pg/mL; Rbs ZE:uH 0.44~
220 ug/mL, ZEPEJRE Y=0.406 7 X+0.1479, R*=
0.999 9, LOD J 0.15 pg/mL; Rd £175H] 0.52~
260 pg/mL, Z&YEJFE Y=0.415 4 X+0.403 5, R°=
0.999 9, LOD 4 0.055 pg/mL; Rc ZkPEaH 2.0~
200 pg/mL, Z&YEFE Y=0.807 2 X+0.516 5, R°=
0.9999, LOD 4 0.13 pg/mL.
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Fig. 1 Flow scheme of online multi heart-cutting two dimensional column switching system
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Table 1 Quantitative results of eight ginsenosides in samples

Fdh A Rg, Re Rf Rb, Rb, Rb, Rd Rc pEwil
NS % 0.21 0.08 0.03 0.18 0.07 0.02 0.05 0.08 0.72
Ak % 0.23 0.42 0.02 0.35 0.15 0.08 0.24 0.17 1.66
XI pg-mLf1 9 726.50 1595.15 120.97 8 092.89 211.38 3524 2054.93 2348  21860.54
TGGSL % 10.47 22.17 0.06 1.31 4.42 2.30 10.61 2.22 53.56
=t % 8.95 1.06 0.01 5.97 0.05 0.01 1.37 0.08 17.51
SI ug~mLf1 194.68 178.58 54.62 589.47 212.85 39.37 157.45 262.94 1 689.97
SLBG ug-gf1 14.51 144.34 5.34 239.69 63.56 29.52 66.65 115.16 678.77
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Re Rb; L. .i !
! Re | B
Rg Rf | Ijl_)i | Rbs Rd : i
| | !
15 20 25 30 35 40 45 50

t/min

3 SI(A) % SLBG ##@ (B) F_#45EikE
Fig.3 Two-dimensional chromatographs of SI (A) and SLBG sample (B)
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RIS Yl R H BRI 70 e A8 288 Y (i AT
AT .

H bR N2 et IR AT Ju i i 2K 8 w] 4y
MRS TR, NS =R SRR R R L
fl2R AL, NS R NS BT I AL A
C-3 A7 C-20 A7, B5 2 Ky A2 4 « Bl b APTHl AACHE
RN Z =l B2 B A & E 2 A C-6 AL
C-20 17, FHZ A riZmE. RAHRARE, Kb
WG K R B Rk KR B LB R AR, DRl g i — 4
Yoy EHLEIR ZFEE R EAS T, 4T REEH
IYERES) . RAHEIEAI R LC B 1) —Fh o3 25
WG, HAA 7 BAERGE  EILE L A A B A
AR, Snyder ZEPVIINE M AIERRET T R4
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AR ELPPAN IE AR

F,={[12.5 (H,—H)P*+[100 (8" —S)*+[30 (4—

AP +[143 (B,— B’ +[83 (C,—C))'}?
H Jii/KA/EH (hydrophobicity), S A2 EAHEAEH (steric
interaction), 4 NRMEBEA/ER] (hydrogen-bond acidity), B
Jatig P A BEVE ] (hydrogen-bond basicity), C 4B FACAE
H] (cation-exchange activity)

F B 0 1% AT 8] 1) 73 B AL 22 e K
R A SIS AE il A 5 rh 2230 T Polar-embedded
CigsX Accucore C;g (F,=47.2), PFPX Accucore C3
(Fy=66.36), Phenyl-X X Accucore Cig (F;=40.77)
F1 Phenyl-Hexyl X Accucore Cg (F,=15.21) %, HJ
2 MR RS IEZ T, (A% SR NS 21 Re,
1 Re 55, AL H&IES T Phenyl-X 5 RP
AL, BL8 A HFRfFll S AT s, JRafR
BN AL 2 AT B RAEOC RO 0.987 8, HAT
—EMIEAYE, H Phenyl-X %% Phenyl-Hexyl HA7 5
SRR IR R, & T [ RSG5 8, Wil A-1D
i, 8 NMHBAZSBETWEY S ERL, H Rg
5 Re 7B EIAH] 2.0 UL T4 HARFRIA4E 5
AN B RSB, 1 s s AR R
FE) 23 520 H bR RS R AL, [R5 e 2
FIIFEAPE, PR —4E R 4k 5y B3R H B A
0. 1% /K E A I ahAH o —HERT —4EAE SOAH AR
R, KHIBREE /M BTG REEM 7 B rERe Al
e 2 BT, DR LA S G ) 4 43 B AR T E 3
B, BEXIREAS cycle Pifl TARRESAT, S H AR
W LR B I TR FO 20 B B o B Y Al AT R PR SO i -
5okt (Accucore Cig), 7 2.0 mL/min )& itk

ATPOEBEFE T, AT T BEF I B3R, Rl &
G EWASE . 250, ALRHIE T REHH
T B AR, TR AR SRR B B 4 ) 2 A
Kl 2-A-2D #1 2-B-2D, & HIAEYI D E RLF; H
272 SI ) SLBG 25 —4Ef)/y Btk (- 3)
AR, & HEY S BEEATE T, AT HE
s, HXT S04y (AS 21
RO, M5 e S B, Wi —4E 18 s
AR5 4 5 s LA, BGE T HARPII RN R
B

ARSI R AR 2 — 4 2 vh o DRI (38 U7 ik
(MHC-2D LC), #IZXI N2, =2kt S HAH ™
it 8 B A AT EAAT T e, 45 G AN Lu sl
JOBEVE LA, T NS 26 R g S AN RN 2535
R AR PO NI B A . R R LC kLl
B, AIEMITIEFF KB 52 briz H A AE— e B,
KRFEAEN SRR Z R e m R R L, Wik
(RS P S DB (R i 2. AR RAE 8 Bl s A
XFECBI M T, AR BT 2 AN AN
SKMCIREAS , R o A < AT S 0 Ak PO,
DA 73 AN [ e S HE N2 . I AMERLA S B —
CABAME TP N T, EREREHhE, L
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