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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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= L RBH AL TS, Puidk K FLIR B g 2k
M, 2R k. e g, DI BR AR AL
MRSt T2 S8, @ 7 =B R 2fm
HPLC eGUEIE M55, LRBAN R 25 S A0 i
TLEMN=tRETNZER, DBEFIFN =-L5
AR
1 NESHR

A4S 1200 % HPLC, DAD Kyl #%; Kromasil
Cis Ok (250 mmX 4.6 mm, 5 pm). —-LTH
(20~100 k). g (D, BT (RZ) & [E
B RFE ) T e AR T R 01 e D T
Bt NZ @Y —-& Panax notoginseng (Burk.) F. H.
Chen [FJAH N T EEA7 . =-BXF 2580 (Hit5
120941-200506 ), — L2 R, (Hk'5 110745-
200415), ANZEAF R, (L5 110703-200424). Re
(#IL'5 110754-200421) Rb; (L5 110704-200420)
Rb, (#t*5 111715-200802). Rbs (#t5 111686-
200501) F1 Rf (L5 111719-200502) 5 [ 3410
B b 2 AR A e e A=E 3R 4
BY A OB = C R BRI (S1~S3, ASLE
=H %, Hh=H2 R, AZ21 Rg. Re Al
Rb; (2 IR T 69%), =L gt o 5l
HTdh 2] (84, #itS 20060702). EHHE K2y
WA R AR (S5, #t5 20070502). =FFLL =AW
TREHARGR AT (S6, #t'5 20070815 Bk [
R TRARAR (S7, #6520070320). FHEE (43
Frat) . (a4, Fisher 23 ), 747K (Millipore
ALK HLE 2 o ALl : HPD-100 HPD-450
PG GEMNERMTHRAFD, HP-70. HP2MG.
SP-825 Bl (Abaiak (AR R AR AFD, S-8.
AB-8 Wi CRELR R T) .
2 HEEHR
21 =EFEEBHEENEARZE
2.1 @i%EM Bk Kromasil Cig A (250
mmX4.6 mm, 5pum); FEIHAN LM (A 7K (B)
LVERRREVEE: 0~13 min, 20% A; 13~30 min,
20%~25% A; 30~35min, 25%~40% A; 35~40
min, 40%~20% A; AAFR L E 1 mL/min; 41 30 °C;
Ry K 203 nm; HEFEE 10 L.
2.1.2 WA S BRI = R
R;, AZRAF Rg,. Re Al Rby AR GGE R, 1 HIEE
W LTI B 8 PRI L PV 23 kG 26 = —
SE TR, PR RE RSO B TR B () R A Ak

Xof HE B VI o

2.1.3 A EIS BEEE 0.2 g CRF R
B BERHGE 1| mL O RHO, K% RS
50 mL, e i, AR 30 min, HHEEANE
PR, 55, 0.45 um JEGIER, EUSLUEWR
VE R i R

2,14 RGENTEFE BON SRR 5w
WS 10 L BEFE, 420 “2.1.17 Tt 4,
o, eI 1. AT LAt 0 ] ks 2
FEL oy, Py B NS 21 Rey Il Re M43
BN 175,

0 10 20 30 40

¢t/ min
- =EB1 R 22AZ27 Ry 3-AZETFRe 4-AZ2E1FRb,
1-notoginsenoside R;  2-ginsenoside Rg; 3-ginsenoside Re  4-ginsenoside Rb;
1 RBEMER A) F=ZtE2E2EHRNY S3 (B) B
HPLC &i&[E
Fig. 1 HPLC chromatograms of mixed reference substances
(A) and TSPN extract S3 (B)

21.5 SR RFBENY BRI R RS N
WO, 4% “2.0.17 Tk RE, dsk
Bl o 3 ol DLEA TS I TRIARAR S0 E A 550k JE i o vk JiE
C HHTERPERNE, BREr M. —te
Ry BIRIHITRE N 4,=2.513 C;—0.096 6, R*=
0.999 9, ZEVEJE [ Ny 4.4~440 pg/mL; N2 2F Rg
(EE TR R 4,=2.914 C,—2.598 3, RZ=1.000 0,
LRVEVEFE R 4.32~1 080 pg/mL; AZ AT Re ]
HI7FE A A43=2.8113 C3+1.998 8, R*=0.999 9, £
PEVEFEN 4.24~212 pg/mL; NS 21T Rb, A1) J5
Pk 4,=2.347 C4,—0.400 3, R*=0.999 9, £l
FEl ok 4.48~1 120 pg/mL.

2.1.6  JjikzE e wd g E kAT R
FEs BEPE. IFERICRFI R PSR, S5 0%
JEK) RSD /N T 0.77% (n=5), FaEMEH) RSD /N T-
1.64% (n=>5), JNFEBIELE 101.62%~104.78%,
RSD /N T2%(n=>5), Ml € B K RSD /M1 1.52%
(n=6),
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S SCHIRIT ST 4 0T, IR B D R IE AT IR 6 BE
THER =M TS, gl =R S e
FEELUT 200 8 455 60% L BERIFHLEL 3 VK, BEK 2 h;
SRR R i, Vo, T RFLI R g 4l 4k i
5o WRAEHE “2.17 WU ENE, ZLEE R,
ANZ AT Rg«Re M1 Rby 7371l 4 1.707.5.916.0.808
5.529 mg/mL, KNGS B EAN 13.96
mg/mL, R E T 70%.
2.2.1  ERASMOFINL AR B E AR SOk AR AL
Wl B AR AN = B R v RS, BGE B HPD-100.
HPD-450. HP-70. HP2MGL. SP825. S-8. AB-8
RS R FL B, B veie A, liaka ik
bRl T, SFRE S g, ETHIEMT . 25
T B3R =Bk 40 mL, A SHEEH T, 25
CHEIRRE 24 h, WS wuEd, #% “2.17 Il
TR OFEIE KR R T T AR A I R A AN
S I B i, S PEE A Al =B B A R R
GERLILER 1. TT UL SP-825 Mo = e S KW B A
K, HPD-100 H:%, AB-8 fFHIK, #i%$ HPD-100.
SP-825. AB-8 BRI A HE— D LN 5.
2.2.2 SRR EhZe il g 43708 HPD-100.
SP-825 FI AB-8 % NAH [RIRUAR AT, Heitdih
8 g, M 95% Bt vE E i il S5 /K IR & i sk Ay
1k, FRHAKsE R TR, 20 A B =R AR
EFE, BHEMARIRESN 1 mL/min, WA 10 mL
IR 1R, 3% “2.07 TU R ke &2, )
P AL H AR RURR S B TR IR P R B i 2 . &5
R 2. vJLIEEE S|, HPD-100 B4 KFLI A
EERAELMSIEWIREE S, 8 g MIIF KL R
30 mL —-LiRgmikm At EE, ok =B et (B
=HetF R AS AT R . Re fl Rby ZAKER)

x1 FRESKEN=tEHFRIRME
Table 1 Adsorption quantity of TSPN on different

types of macroporous resins

W / (mgrg ™)

wlE - - -
T =hm Azm AZm AZm
T SR
ﬁ R] ﬁ Rgl ﬁ Re ﬁ Rb1

HPD-100 7.51 30.86 4.35 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

I h 2SI 4 50 mg/g. K% HPD-100 k4L
W AR IR VE Ry ik —20 T 580 5o

223 BRAYEFIRTEN% S %S HPD-100 K
UM, 2hE 4 A CERIIH 8 g), HHATHTAL
H, B =-EWR4EM 30 mL _BFE, 43 7K & 10%.
20%- 30% LR N BRI, & 10 mL fCEE 1K
TR, 4% €217 TUR Rk SR, T
B, AR ASOR A B R R . g5 R 2.
Al WD 20%. 30% L EE 4 i il = L s R T
W, KA 10% CEERR AN LS 22 4, 30U
MR ARAD . NOREE EE, 10%LEERK UGN
()20 AR — B, 1M F ZE L) 4 Pl B AR D,
K255 2% IR KR BR 2%, F#4 3 BV,

224 PEBEFIFITIERE S B HPD-100 KL
W BRI 23 e 3 MR AE 7, BEATHTAREE, =&
Wik 30 mL _FFE, 60 mL 2li/KERZ%, SR 205
50%- 60%- 70% L BELENE, Pell v AFAE AR (12 mL)
IRE 1K, 4% “2.17 TUF ke &2 1 e, R
o A RPUR 4 s A o0 A 20 o AR R B 8
R ILE 3. TTE1 70% SRR e, 3 BV 2
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Wt / mL W/ mL Pl /mL
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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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A UABEN e 4, JLYEBFRTTIA 86.7%. WAL 70%
LSRR RIS S, IR fami o514, RIS
e Y SN E

225 WIFRKLR I CE TR SigcREy
F1EAHRY % 800 g, I 8 i iE 60% LEERIRHLH 3
R, FFR 2 h, FERGEEUERRSE; H HPD-100 KL
WP REAESAL,  F R TR B A 50 mg/g TR
EFE, HH 3 BV 4liKBRZ%, 52, H 3 BV 70%
VLI, WA 70% S FEVEGH, 98 Rl 1
WHR JEwi s T, RIS =L B etk 4.

£2 @KE10%. 20%. 30%CERE=LtEE

23 ZtERBERENH

231 =LRBERE SHx=tHREiE

“217 TURENE, ARNE 3. e, 3

ERE S = LR B M EINTE 69%LL |, P

FA 11.08%.

232 LRI HPLC FR2U&E I &
(1) EiE4M: ik Kromasil Cig 4 (250

mmX4.6 mm, 5pm); WEIAHN L (A) -/K (B),

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

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

tRE

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

4li7k /mL —“LEHR /ug AZEHWRg/pg AZEHRe/pg AZEHRb /pg MEEE /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 it 191.114 5
10% 41 / mL —“tEHR/pg AZETRg/pg  AZETRe/pg AZEHRb/pg  MWRLEE /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 Rtk 391.525 8
20%Z. 1% / mL “tHEFR/pg  ASEHFHRg/pg  AZEHRe/pg ASEHRb/pg  MHEEE /pg
10 0 0 0 74.456 2 74.456 2
20 110.386 9 2775389 51.946 1 50.659 8 490.531 7
30 77.937 5 198.939 9 39.090 2 27.4329 343.400 4
40 51.188 1 132.656 1 30.888 6 27.390 2 2421230
50 54.253 2 141.612 4 32.804 6 62.4177 291.087 8
60 52.326 0 141.079 0 32.780 0 37.165 7 263.350 7
70 45578 5 1243226 28.449 4 17.242 1 215.5925
70 mL gl 1920.542 0
30%Z 0% / mL — L2 R/pg  ASHETRg/pg  AZE1Re/pg  AZETRb/pg  MHsSE /pg
10 53.304 4 74.384 6 27.661 0 63.8727 2192227
20 555.694 5 1548.426 0 233.746 3 404.727 5 2742.595 0
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 140301 5 1328.409 0
50 209.570 2 667.150 7 91.989 6 120.380 6 1089.091 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 57.2623 723.475 6
70 mL gl 8 636.046 0
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Table 3 Quality analysis on three batches of TSPN extract 4
. =LRE AZEE AZEH AZEE RE
- Ri/% Rg /% Re/% Rb/% 1 /%
F 7.93 32.29 3.83 31.88 75.92 |
B A 8.35 31.89 4.11 29.52 73.87 8
IS 7.21 29.41 3.50 29.46 69.58
7 10 14
50 min, 80%~100% A; 50~60min, 100% A; 3[4 9 o3
60~70 min, 100%~5% A; B 1 mL/min; Lot
FE 30 °C RN K 203 nm. HERFERE 20 L. o 10 2 % @ 0 &
(2) XA B SR I 25 20 TR PR ¢/ min

& s =621 Ry, AZ%21F Rg» Re. Rb;. Rb,.
Rb; Fl1 RE XS, I B, SRk L 200
50 pg/mL FRIVE A XS BRI VR o R 25 PR ERCAS R AU 1)
SER BRI, BT 250 mL HEET, R
IIANHEE 50 mL, PR s, HAE (250 W) $2HL
30 min, AR, HHRARBURIER, #
B LB (0.45 pm) BERE, BRI Bl
(2 mg/mL) s F3 B B b 3R] s v R At 5 A
e “2.3.27 WU A SAHIE, HEFE 20 pL, id
Sk HPLC ik, L5 R 4.

SR P 6 BT HPLC/MS B 1 1 %
FEERETAT SR, SLHEE 1 =R R,
W 2 NS BAT Ry FIAS BT Re, E 3 W AS R
H R, W4 NS Rby, &5 JASEL Re,
I 6 W NZEAT Rby, W7 W AZSEAF Rbs, U8
HNZ AT Rd.

2.3.3  A[FEPRIEM =t E 21 HPLC gl 4
SRR =L, %M “2.3.27 TR
PGE, AWK 5. A2yt fe g ik AR
T R4 (2004A W, BERZME R 44, H
R (AR WARIEY D R B Rk

B4 =tSEHFHREIMY S3 B HPLC 8 EiE
Fig. 4 HPLC fingerprint of TSPN extract S3

0 11.60 23.19 34.79 46.38 57.98 69.57

t/ min
5 =+tEE¥H HPLC 54 EiL
Fig. 5 HPLC fingerprints of TSPN
P AT R A = B AL Ry, AHARLEE 2301
4 0.958. 0.954. 0.870. 0.872; FHiAth) F2zHE K,
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ABLEE 235104 0.653+ 0.605. 0.628; {HFT A $EH)
BT 1. 2 4. 5. 7. 8 S REAFM R LI
3 e

ZRGMALE “2.17 WUR M7, =L
B EEEIR SRS LR R, AS BT Rey.
Re Fll Rby nlik 253 B, HAPEERT 1.75. &
INEESR = LR R, AZ 1T Rg. Re fll Rb;
AR TEMNE N 2ok B 47 4 PR IRRE S RIS
ENE RSD B/ T 2%(n=35), [AICERLE 98%~104%
Z I, WEEIE RSD /N T 1.52%,

St kgL, “2.3.27 Wi N HPLC 4540
TN 7 7% P 5 A U DR PR A T e T RRURHA X R B I
[) FRUKS 25 FE A AR e I RSD 4/ T- 4.24% (n=5); 9
PRI AR W T AR & 1% RSD /M T 6.47%,
RNARTIERE R e tEMER Y RLF, 5e4hE
Wi AL =& HPLC $R8UEIEI 2 2ok o AEASZI0 444
T B R A A I AR O = A K A )
{55 mN, RIS R, SRS T
BT 4 rp ) 4 R R R AT T AR o 1
FElE, 5 =HLEH R, AS21F Re. Re.
Rb;+ Rby. Rbs Ml RE XS EAT EEXT, ) g
1 A =-LEAF Ry, B2 5 AS 2T Rg MAS Y
Re, &3 g NS IETF RE, &4 NS HFF Ry, 1§
5 WAZZAF Re, g6 HANSIEFF Rby, W7 HA
S AT Rbs, 1§ 8 W NS 21T Rd',

SN — LR SR Ik T HPLC
TG o3 ir, IR Z A, (AR BY R
0 A= L2AE, HETRHEE (21729 1
WETHTRR B L LA AR 2 5 o AR IR — 24T T
TR WHARBT O (MR B SRR =
FAK.

AT KR AL BB i 2l it =B R 2 0
TERATERR, AR R, IR
HRAEE LT AP R
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