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Purification technology of total saponins in Panax notoginseng with macroporous
resin and their quality analysis

CUI Han-ming, ZHANG Qiu-yan, LIN Hai, BAI Ge, XIAO Sheng-li, CHENG Hui-ping
Guang’anmen Hospital, China Academy of Chinese Medical Sciences, Beijing 100053, China

Abstract: Objective To establish a purification method for total saponins in Panax notoginseng (TSPN) with macroporous resin and
analyze their quality. Methods The purification method with macroporous resin was optimized by transfer rates of four key saponins
in P. notoginseng. RP-HPLC method was used to determine the content of the four saponins and to obtain the fingerprint. The HPLC
conditions were as follow: Kromasil C;g column (250 mm x 4.6 mm, 5 pm), linearity gradient elution with acetonitrile and water, flow
rate of 1.0 mL/min, column temperature of 30 ‘C, and detection wavelength at 203 nm. Results The yield of TSPN was about 10%,
and the contents of notoginsenoside R, ginsenosides Rg;, Re, and Rb; exceeded 69%. Fourteen characteristic peaks were identified and
main peaks were well separated. The relative retention time and relative area of 14 peaks were calculated by taking notoginsenoside R,
peak (1st) as the reference peak. The RSD values of accuracy, stability, and repeatability were less than 1.64%. Conclusion The
method is simple to operate with high transfer rate of TSPN and high yield and purity of the extract. Quantitative determination by
HPLC and fingerprint is accurate and has the good reproducibility, which could be used to precisely evaluate the quality of TSPN.
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=LA MBANZSEMHY =L Panax
notoginseng (Burk.) F. H. Chen [ MM ZE . 1R#ET
(RENHY, E-TRERE. V%R, IR
FEIEIL S, IR gy =B 1
AR A= BRET, BAYKILE. FEROL
FEAURE S MBI NRBESE « B ACTRRIAL N A] | T 10T
TR A PR, PUANAEEIER], o iR

gt EHEA: 2012-03-24

SHE A SRR A =B R R, ASE
## Rg;« Re. Rby. Rby. Rd. Re Fll Rf &1, H 3,
Er=HRBEEN) KAZ, L2 REHEIA
], BT B ep S R A ) I R 2 W
P, ASzg e = -t i R A ks =
LEF R, ASEH Rg. Re. Rb; [l HPLC & &
WM5E T7i%, JELL IR 4 a1 R O PPN 4R AR,

EEWB: ERARFIEESE AT H Y (90209011); [HEEAF2581HI LI (20092X09103-355)
YEZ I AEWI(1972—), BRI, 22N 25 25000 ORHT 25 R 9 Tel: 13161793870 (010)88001470  E-mail: cui-yaoshi@163.com

[0 2% B s ) 2012-09-21

[ 4 Hi f bl http://www.cnki.net/kems/detail/12.1108.R.20120921.0919.001.html



° 2178 -

¢ %% Chinese Traditional and Herbal Drugs 3543 % 2 118§ 2012 11 B

= B RBEAFNA T8, Rk KL AR
A, I e . weld Mg, DU BRI AL
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ZHES 1200 % HPLC, DAD 6| 2% ; Kromasil
Cig B4 (250 mmX4.6 mm, 5 pm). —-HLFAR
(20~100 k). g (GO, BT (2 L[
B RFEE e s B e T B R R B S Ok
Bt N2 @) =& Panax notoginseng (Burk.) F. H.
Chen AN T4 &5 467 . = -BXHE 26 (L5
120941-200506 ), — L& #H R, (flk'5 110745-
200415, ANZ24 Rg; (it 110703-200424) Re
(L5 110754-200421). Rb; (L5 110704-200420)
Rb, (b5 111715-200802). Rb; (k5 111686-
200501) F1 Rf (#t5 111719-200502) X i 5 24500
H b 2 SR e Bt L=-E 3R Jiiae
B RS =L B 3 I (S1~S3, AL
=g, Hrh=+t82+4F R, AZ%E1F Rg. Re Al
Rb, RSB AR T 69%), =t B4 7l
HTdh 2] (84, #E%5 20060702). EHHEkZYy
WAHBRAFR (S5, fits 20070502). =L =EY
TREHEARARAR (S6, fit'5 20070815). By
R LA AT (S7, #iL5 200703200, FEE (4
Mrat) . 5ok 4li, Fisher 24 7)), 47K (Millipore
B ALK o RALWB B4 i : HPD-100 HPD-450
PR GEMERMATARARD, HP-70. HP2MG.
SP-825 Ml (AL ak i R R R PR A F]D, S-8.
AB-8 Bl CREEH R T Do
2 FESER
21 =tFEBFEENEAZE
2.1 i M AR Kromasil Cig A (250
mmX4.6 mm, 5um); WMEIAHILIE (A) -/K (B)
LPERLFEVEAE: 0~13 min, 20% A; 13~30 min,
20%~25% A; 30~35min, 25%~40% A; 35~40
min, 40%~20% A; /AR E 1 mL/min; il 30 C;
KK 203 nm; BEFEE 10 pL.
2.1.2  ATHGEEEEIEI S R AR = LT
R;, AZRE1F Rg. Re Ml Rb, X} GEE, JHHEE
A T B T T B KV, o ol kG 3
SE L, FH R R RE P T VR FE TR R A A A

Xof Ll VTR o

2.1.3 PRSI EIR BRI 0.2 g R
2D BREE 1 mL CREEED, K& RIS
50 mL, FREiE, AL 30 min, HIFEERN L
BURK TR, $24), 045 pm JENuE, ENARUEW
V9 B T
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Ok, LRI 1. AL i T A B
F ey, Lo @ A2 Rg Ml Re 45
BEA 175,

t/ min
1-=-ERHF R, 2-AZ 2 Ry 3-AZEH Re 4-ASE1FRb
1-notoginsenoside R;  2-ginsenoside Rg;  3-ginsenoside Re  4-ginsenoside Rb,
1 REMEME (A) F=ZLEEBHFHEMYS3 B) By
HPLC &i%[E
Fig.1 HPLC chromatograms of mixed reference substances
(A) and TSPN extract S3 (B)
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Blo Z3 o LA i T AR S0 E A 55060 IR BT R
C HATEERNA, R R aHE . =B
T Ry WA RN 4,=2.513 C;—0.096 6, R*=
0.999 9, ZkMEE Ny 4.4~440 pg/mL; NS 2FF Rg,
(BT FE N 4,=2.914 C,—2.598 3, R*=1.000 0,
LRMEVERIY 4.32~1 080 ug/mL; A Z 21 Re (1A
IHI5FE N 45=2.8113 C5+1.998 8, R*=0.999 9, %
PEVE R 4.24~212 pg/mL; A2 245 Rb, IEIH 5
T2k A4,=2.347 C,—0.400 3, R*=0.999 9, Z{kiu
FEl 4 4.48~1 120 ug/mL.

2.1.6 5k EE xb e BE Uy AT RS
e R tE. IFERICR IR R PSSR, SR
JE1) RSD /N 0.77% (n=5), F&EMEM RSD /M T
1.64% (n=5), MIFEMRICETE 101.62%~104.78%,
RSD /N T 2%(n=>5), fll e EE R RSD /M T-1.52%
(n=6),
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ANZ AT RgiRe A1 Rby 739l 4 1.707.5.916.0.808
5.529 mg/mL, K HMAME M B EL 13.96
mg/mL, $EHHEBEERKNT 70%.
221 FFASHORIRE 2R B e AR SOk S K AL
I A I R = - s p e Y, HGE B HPD-100.
HPD-450. HP-70. HP2MGL. SP825. S-8. AB-8
RS R FL BB A, SRV 2, ikt
Brd O, dhT, SRR S g, BTHIEMT . 45
I FR =4 40 mL, A SHEEH T, 25
CrERIRRE: 24 h, WS R BEL, % “2.17 I
TRIFINE AR S A TR S LT R A AN
AR I 2, PRI S ol — BB I IR .
SER WL 1o 0] WL SP-825 i — -t L 21 o I Bf 7 A
K, HPD-100 H:0%, AB-8 FFHIK, #i%+¢ HPD-100.
SP-825. AB-8 B fIlgfE it —DH LN 5.
222 MR 2l e 4 hH HPD-100.
SP-825 Fll AB-8 ZE ANAHFIRUA AL T+, eIy
8 g, H 95% Mty &y th il 5 KR A Jovauh Ky
1k, PSR BER TR, 0 Bk =R AR
RE, EEHIARIRE S 1 mL/min, 3SR 10 mL
WOFE 1R, % “2.17 BUR ke 2 m e, i
P AR BRI B B T IR P TR B 2k o 25
B 2. ATLLERE S|, HPD-100 YK FLWL M
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Table 1 Adsorption quantity of TSPN on different

types of macroporous resins

W/ (mg~g71)

I

o BB OAZE AZR AZE

L i i, o SRR

R, T Rgy 17 Re 1T Rb

HPD-100 7.51 30.86 435 40.75 83.48
HPD-450 2.77 12.68 1.75 29.81 47.01
AB-8 5.39 23.55 3.34 37.92 70.20
S-8 3.57 16.45 2.36 31.27 53.65
SP-825 11.22 40.86 5.52 39.74 97.34
HP-70 4.85 23.62 3.08 38.55 70.10
HP2MG 5.03 20.51 2.78 26.96 55.28

HBh AW I Bk 50 mg/g. K% HPD-100 k4L
W BB A R idk— 20 T 25 580 % .
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WK, T HIKAT 10% SBERR AN LLIR 24, 8%
SPRRAR D . NEIEE EE, 10% LR H
(P2 IR A — B, 17 B LR 4 Bl i AR D,
PRI 255 2% IR KR BR 2%, Fl 4 3 BV.
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Fig. 2 Adsorption curves of TSPN on SP-825 (A), AB-8 (B), and HPD-100 (C) macroporous resins
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225 WiRREAR oI ERL WSy
FHEHDR 25 800 g, i 8 fifiE 60% SEENIm I 3
R, BRHR 2 h, FREGHEREHYE; ] HPD-100 KAL
W PR IR AR AL, 2 S BT IR B 50 mg/g T
EFE, FH 3BV 4iKBR2%, 55 2im i, 3 BV 70%
LEVEIE, WUEE 70% L BEVE G, 8% I 21
WA G % T, M =R fraith =y,

2 AKE10%. 20%. 30%ZEHRE=LtEE

23 ZtEREERESN

231 =LERREEFRIE ARk =B R R

“2.17 BURJRENE, @RNEK 3 £lE, 3%

ERES S = LR S I 69%LL F, P

N 11.08%

232 SLRETFERNYIE HPLC a8 B e
(1) Bt i 4 Kromasil Cig £+ (250

mmX4.6 mm, 5pum); WEIAHN LN (A) -/K (B,

LR BREEVENL : 0~35 min, 5%~20% A ; 5~20 min,

20%~36% A; 20~45min, 36%~80% A; 45~

MiRE

Table 2 Leakage amount of TSPN purified with pure water, 10%, 20%, and 30% ethanol

4li/K /mL =tEHFR /pg AZEITRg /pg AZHH Re/pg ASEARb/pg  MHREE /pg
10, 20 0 0 0 0 0
30 0 0 0 88.0337 88.033 7
40, 50 0 0 0 0 0
60 34.116 5 0 0 68.964 4 103.080 9
70 0 0 0 0 0
70 mL s it i 191.114 5
10%Z. 1% /mL —“HEFR/pg AZHEIFRg/pg AZHAiFRe/pg AZERb/pg MHEEE /pg
10 0 0 0 113.653 9 113.653 9
20~40 0 0 0 0 0
50 8.110 1 12.246 1 0 233.144 1 253.500 2
60 10.136 0 0 0 14.2357 243717
70 0 0 0 0 0
70 mL Syt & 391.525 8
20% 0% / mL LR R/pg AR Rg/pg  AZEHRe/pg ASEHRb/pg  MEEE /pg
10 0 0 0 74.456 2 74.456 2
20 110.386 9 277.5389 51.946 1 50.659 8 490.5317
30 779375 198.939 9 39.090 2 27.432 9 343.400 4
40 51.188 1 132.656 1 30.888 6 27.390 2 242.123 0
50 54.2532 141.612 4 32.804 6 62.4177 291.087 8
60 52.326 0 141.079 0 32.780 0 37.1657 263.350 7
70 45.578 5 124.322 6 28.449 4 17.242 1 215.592'5
70 mL 2yt E 1920.5420
30%Z M / mL “LETR/pg AZHEHRg/ug  AZHEiFRe/pg AZEHRb/pg MHEEE /pg
10 53.304 4 74.384 6 27.661 0 63.872 17 219.222 7
20 555.694 5 1548.426 0 233.746 3 404.727 5 27425950
30 337.541 4 999.775 2 142,132 1 195.429 1 1674.878 0
40 262.898 2 813.098 4 112.110 6 140.301 5 1 328.409 0
50 209.570 2 667.150 7 91.989 6 120.380 6 1 089.091 0
60 157.026 0 527.710 2 77.141 6 96.498 0 858.375 8
70 128.668 5 471.954 4 65.590 3 57.262 3 7234756
70 mL Syt E 8636.046 0
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Fig. 3 Desorption curves of TSPN with 50% (A), 60% (B), and 70% ethanol (C)
#3 IM=ZLLEFRIMRESTESR 2
Table 3 Quality analysis on three batches of TSPN extract 4
Bkl =tRBH AZBH AZEH AZEH A8
- R,/% Rg /% Re/% Rb/% 1F /%
E 793 32.29 3.83 31.88  75.92 X
By 8.35 31.89 4.11 29.52 73.87 8
W% 721 29.41 3.50 2946 69.58
10 14
50 min, 80%~100% A; 50~60 min, 100% A; 3/ 0 o, 1
60~70 min, 100%~5% A; MAFE 1 mL/min; Y
KR 30 °C: Ky UE K 203 nm. FEFER 20 pL. 0 10 2 30 40 50 60
(2) R A R R A 23 RS R t/ min

BuE & = -L2H Ry, AZ21 Rg;+ Res Rb;. Rby.
Rbs A1 RE O, 0 IR AA BRI LN
50 pg/mL [FITE A0 B SRR o R SRR EUAS [R] SR U5 1)
“BREERIY, BT 250 mL HEEMT, R
IO HEE 50 mL, R i, A (250 W) 21
30 min, AEHIEER, PR RBIRIER, #
B P LB (0.45 pm) B8, BRASHR S g vk
(2 mg/mL ). F3 3 H_b 3] B S TR AR A
I “2.3.27 WU g SAHIE, HEFE 20 L, id
sk HPLC (i, 45 R 4.

SR 6] B o6 B AT HPLC/MS $EH0CES 1 )
T OREBEAT ], HAERE 1 8 =BT Ry,
g 2 NS BAF Rg MIASEAT Re, I3 HASE
RS, &4 5 NS Rby, &S5 W ASEL Re,
g 6 NS AT Rby, I 7 W ANSET Rbs, UE 8
MWANZEA Rd.
233 AFERPEM =L 2T HPLC fRgtElilg
B FPDRIR I =L B2, %M “2.3.27 TRy
e, SR WE 5. Atk i soEiE AR
TN RG (2004A hit, HWRZMZERE) 4, H
PRI (AR FACRIEY D R Rk 2

4 =ZtEEHRENY S3 #Y HPLC 5 Ei%
Fig. 4 HPLC fingerprint of TSPN extract S3

0 11.60 23.19 34.79 46.38 57.98 69.57

t/ min
5 =+tRBE# HPLC {54 AL
Fig. 5 HPLC fingerprints of TSPN

MR A & i = E B A e e, AL 43931
9 0.958. 0.954. 0.870. 0.872; HAth) FZ=NE A,
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AT VG N 2k R I ; 4 PP i (RoRG 2 FE AR
SETE RSD ¥/ T 2%(n=5), [FISCERAE 98%~104%
2 0], W FEBLE RSD T 1.52%,

2o ke g%, “2.327 W N HPLC fR4UA
T 3 7 25 P 85 A U DR PR A T A T RRURHR A O B I
V1] (RRG 5 1 R A4 52 P RSD 4/ T 4.24% (n=5); 9
ARG TR AH % 0 [ A R &2 1 RSD /T 6.47%s
KYATENRG R FOEEME R RLF, E4he
Wi =& HPLC R/ SC IS i 2R o AEARSER 44
T BT A B A MR O = B AR I
fF5miNy, RIS PR, RS TR
EIXHE 4 vh ) & 3 SR A i e AT T AN 401
JiEHE, J5 LR R, AS 21 Re Re.
Rb;. Rby. Rbs FI RE X R EAT EERE, L) g
1 =B R, K2 HASEH Ry MASEH
Re, 1§ 3 W ANSEH RS, &4 5 NS E1F Rby, &
5 HANZ A Re, 1§ 6 WASEF Rby, T HA
Z AT Rby, 1§ 8 N AS A Rd',

LA RPRIR ) =B R 2R U7 HPLC
G RE orir, RILRIZI AL (AR BY R
%) AP TEAR, HLEERHRE CEFID 1
T AR S FE L BIAF R RN ZE e o AE R — L2464 T
TR WAMET O GRS R R RN =
AR,

AHIEFUHE T R R FLI BB G Ak = 5 e 1 I
TEHRATHERR, GRS R, 15
AR G L R
S 3k
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