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 E BN ALRHMNEFRERBIRER PSR LE LRSS TRBIEAL BFL ZLE bR T ik,
FiE R AR SRR E - BB %, L Agilent RRHD Eclipse Plus Cis 24 &34, VAK (4-0.1% F B8R )- T hF A A sh AR SR AT 45
PRI, ik % 0.35 mL/min, AR % 35 °C, it HZ A 2 pL; R A L F B TR A S R w BN X#AT i BT, ER =Lted
R AKZHF R AL LH Rg AL LFRIALLHFRe AL LHFRIALZKA RS) AL LFRL(ZLErHHARS) A
AR Fu (5 3 A4 A B ) R B k5 9 &M 58 B 2 A1 8 9.99~1 499.50,9.99~1 499.50,10.01~1 500.80,9.99~1 499.10
10.00~1 500.20,9.99~1 499.50,10.01~1 500.80,9.99~1 499.00 ng/mL(R*>>0.997 ) ; #-m| F& . F 1551 R & F 2.64.8.06 ng/mL;
A E M AE M (24 h) KB 6 RSD 3 /N T 6%; i e An i 1 P &2 K om0 F 3 A AR @ M 45 2 98.729%~102.40% |
95.18%~106.47%(RSD ¥ /N T 5% ,n=6) , 18L& fu b3k & F , Z L3RRS AL LH Re AL LHFRIALLF Rg . =L
23 ROAKLF R A F 5 A 4 291.79~426.89,427.71~677.49 2 294.28~3 371.43 ,571.22~848.19 1 841.33~2 959.12
pglg, ABLH Rb 8943 R & T 45.02 png/g; 22 37 fe ok 3 K P, Z 38R MR 949 4% 5 ) % 44.11~393.83,80.48~549.55
393.36~~3 548.57,79.83~872.60.,288.64~2 912.66 ng/g, AKZH Rb, 8982 R 3 T 44.79 wg/g; 2 74 7 ¥ A4 th A K 235 REL L
ABRZHFio 10 27 TR TR & bk i B A P £ 245470 28 £ RS 0088, 03 A3 R IUAL B FE LR EFm
G ALy PR T FIAE R Z LM TR,
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Establishment of content determination of 5 saponins in Huoxue zhitong capsules/tablets and confirmation
of illegal addition

CHEN lJie', SHI Da*, CAO Yu’, ZHANG Ling" *(1. School of Pharmacy, Nanjing Medical University, Nanjing
211112, China;2. Nanjing Institute for Food and Drug Control, Nanjing 211198, China)

ABSTRACT OBJECTIVE To establish a method for simultaneous determination of 5 saponins in Huoxue zhitong capsules/
tablets and to confirm the illegal addition of Panax ginseng, Panax quiquefolium and stems and leaves of Panax notoginseng.
METHODS Ultra-high performance liquid chromatography tandem mass spectrometry was used. The Agilent RRHD Eclipse Plus
Cis column was used with mobile phase of water (containing 0.1% formic acid) -acetonitrile for gradient elution at a flow rate of
0.35 mL/min. The column temperature was 35 °C and the sample size was 2 pL. Using electrospray ionization source, negative ion
scanning was carried out in multi-reaction monitoring mode. RESULTS The linear ranges of notoginsenoside R., ginsenoside Rb,
ginsenoside Rg:, ginsenoside Rd, ginsenoside Re, ginsenoside Rf(an unique ingredient of P ginseng), ginsenoside Rb:(an unique
ingredient of stems and leaves of P. notoginseng) and pseudo-ginsenoside Fu(an unique ingredient of P. quiquefolium) were 9.99-
1 499.50, 9.99-1 499.50, 10.01-1 500.80, 9.99-1 499.10, 10.00-1 500.20, 9.99-1 499.50, 10.01-1 500.80, 9.99-1 499.00 ng/mL
(R?*>0.997) ; the detection limits and the quantitative limits were not higher than 2.64 and 8.06 ng/mL, respectively. RSDs of
precision, repeatability and stability (24 h) tests were all less than 6%. The average recoveries of saponins in capsules and tablets
were 98.72%-102.40% and 95.18%-106.47%, respectively (all RSDs<<5%, n==6). In 18 batches of Huoxue zhitong capsules, the
contents of ginsenoside Re, ginsenoside Rd, ginsenoside Rg:, notoginsenoside R: and ginsenoside Rb, were 291.79-426.89, 427.71-
677.49, 2 294.28-3 371.43, 571.22-848.19 and 1 841.33-2 959.12 pg/g, respectively; the contents of ginsenoside Rb; were no
more than 45.02 pg/g. In 22 batches of Huoxue zhitong
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tablets, the contents of above indicators of P. notoginseng

(No.il;?ﬁf;)% R e O B e e were 44.11-393.83, 80.48-549.55, 393.36-3 548.57, 79.83-
1%:025-89636150, E-mail : 2322660686@qq.com 872.60, and 288.64-2 912.66 wg/g, respectively; the contents

#ABIEVES AL, WA S, Wi . BT A 24T A of ginsenoside Rb; were no more than 44.79 pg/g. Ginsenoside
JEERPE . LG 025-89636103, E-mail: 2459437556@qq.com Rf and pseudo-ginsenoside F., were not detected in the two
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preparations. CONCLUSIONS The method can be used to determine the contents of saponins in Huoxue zhitong preparations. No

illegal addition of P. ginseng and P. quiquefolium are found in 40 batches of preparations, but the input of P. notoginseng in some

batches of tablet samples is less.

KEYWORDS Huoxue zhitong capsules; Huoxue zhitong tablets; saponins; Panax notoginseng; Panax ginseng; Panax

quiquefolium; stems and leaves extract of Panax notoginseng; illegal addition; ultra-high performance liquid chromatography

tandem mass spectrometry ;
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1.1 FE{EE

A B 5% BT H 3 EEAL A 2 4 ACQUITY UPLC-H-
CLASS AU & 308 AH (.35 A% . Xevo TQ-S Micro i =
UM AT 31 (5% [E Waters 23] ) , CPA225D B+ 7432
— 1T RO (1% 5 Sartorius 23 7] ) , Milli-Q A4l KA (5
& Merck Millipore 23 7] ) &%,

1.2 FEHBSRAF

=& B RO IR S (L5 110745-201921, 41 &
90.4%) . NS AT Rg b B (it 110703-202034, 4l
94.0%) . ANZ 24 Rb X i i (145 110704-202028 , 41
93.1%) . NS B AF Re X R i (b5 110754-202129, 2l
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96.0%) . NS AT Rd 4R 5 (L5 111818-202104 , 4l i
97.3%) . \Z AT REX BE A, (41645 111719-201806, {2
S S A Rb: X R & (L5 111686-202005, 40
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1~5  EIFERE AAPLHGARAT  190506,190915.201008.200622, k%025 ¢
18040110

6 fRLEERE FhLEAGARAR 19038 R4S g

710 SRILEEREE SRR ARA T 18120129,19060116,19060118,  fpi%0.25 ¢
19080120

U~12 SRR SR R ATR AR 181207,20080123 Hhi%05g

13 iiEFRE TEAENSHEALARAR 181204 R0 g

4 RIS TREREEALARAR 20001 fpRid037g

15~18 fhLERIE A MEHALARAT 200502,200604,200804, 200504  FHk05 g

19~05 JEMERR  TEREEALARAT  2011026,200605,200810,200807,  BRTE08 g
201201,2009123,190228
190603, 181009201004, 190403,
210305201202
0~40 SLEER  TORRALRAARAT 2003233,2010073,2008074, 1902241, B 04
1906111190606, 1811012101234,
2008064

26~31 LR RIEAEHAHRAR BhE04g

2 AEEHER
2.1 BIESFULEH

LA Agilent RRHD Eclipse Plus Cis(2.1 mm X 50 mm,
1.8 wm) A SR, LUK (5 0.1% W) AT st A LG
R ) AH B #EAT BB BE BRI (0~ 10 min, 80%A—T70%A ;
10~15 min, 70%A—40%A; 15~15.5 min, 40%A—
80%A ;15.5—20 min, 80%A ) ; it i 4 0.35 mL/min; 1
35 °C; e 2 pl.o

2 U5 Sk LS 25 25 F R (electrospray ionization,
ESI) , R 22 [ v Wi (multi-reaction monitoring , MRM )
BT 00 B 44 BAE FUE A 3 500 VB
MRV IR RS RE 500 °C, 8 Fh R 28 pl 43
M BT RIN S E LR 2,
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®2 STEHFNEHFEMSHIBUERNSE

5l (AR Emin - BETFw:  FETETwr  HUBEY RV
SLEHR, 287 9315 6374 100 30
A58 Rg, 3.66 795 6374 100 18
ABEHRe 30 9455 4754 100 35
NSRS 847 799.5 4754 100 38
MASEIF, 8.60 799.5 6534 100 2
ABEIRY, 11.64 11076 945.5 100 35
ABEHR, 1232 10775 9455 110 38
NBEHR 1265 9455 6214 100 35

2.2 BEHEIE

2.2.1  XF B S A A BOR = L 2E T R BV O BRI B
“LEEHFR AZSEHFRL ASEH Ry ASEH Re,
AZRBHFRIASEFREASEI R WASREHF,
XFREGTH A 29 10 mg RS FRE , 200 & T 10 mL AR (L i
b, PH R B A R R B TR AT A ok 8 Ry
Jo MR EE 43 R 1.065,1.068,1.069 ,1.147 ,1.017.,1.053
1.120.,1.336 mg/mL A% B SRS T . Sy B =L 25t i
0T HE PRI i [A)3 459 BT f v 1.216 mg/mL
(AR ST ) i — - 2R S B 6 RV T

2.2.2 WAX BRI WEC2.2.1700F =
LRHF R ASEFTRL AS BT R ASEA Re. A
ZEAFRIAS BT REASEA R SUAS BT Fu X}
PR AA A WS B, & T W — 10 mL ARt s i b, FH 20%
CIEMRERZIE IR AT, W5 45 147 B & Wk B2 3 ) Ry

149.95. 149.95 150.08 150.02. 149.91, 149.95, 150.08
149.90 wg/mL FITRA T HE S
2.2.3 HERSER BOS MR N E 0.1 g, 8
PRE BT RIEHIE T RS A 80% H1EE 25 mL,
WIE PR B, BRI 2.5 h, 08 FRUORR E i,
80% HH 4D A2 U8 2K Y B i, $25 , LA 10 000 r/min 5.0 5
min, 35 W 0.5 mL % 10 mL &), FH 20% 2.0 &
25,2022 pm P ALY B E T, BIAS . BRI oM 1k AR
TR 02 s [ b L
2.24 XMLMEW BIGHES AS S LXR M
H0.1 g MEmOE , BT HIEHIEH K% A 80%
HI 2 25 mL, BE“2.2.37 300 J7 I B | Wl A5 25 X RE 24 44
W
2.2.5 ZSPIRI BU80% HBEE &, VE IS 1AW
23 HEFER
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1005 g 100 - s 100 5 8
g - _— l S ; l - lf
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(FAFE 1IC~E 1F) e[ H, =Eh&F =L21R.
AZ R Rg  AS R Re AS R Rb . AS I Rd;
PAS AT Fu WSRO  ASBITRbN =L
EMEEA 5, NS RE A SR By, =L 25k
HEARAS A DAL 3 R0y, BRI 5 R oy R AE N =
LRI B A bR

232 RMEXRFL OREWIC2.2.27 0 F IR A X |
PR L mL, FH 20% Z % B R il AN [R] Jo e v 3
(77 8ANHR B A5 BOTR A X R S A v TRV, i 2.1
T i 5 s SR RE I e SR A . USSRl
TG B JB R U A A A A (X)) 7 I TR FR R A AR B (Y)
PEATERME RN, S5 5 W, A AE A A3 7645 1 A Az ol
IR S T PN 5 0 T B R B e R (RP>0.997)
TR 3,

#3 SHMEFNEHFXERSHIEIEFE LiEEEMKN

R E=MR
{5l Ry R BRI (ngl) Kl (ngml) Y (ng/mL)
SLETR, F=175733K—14.1447 09996 9.99~1499.50 183 54
ABEHERg T=1350585+0.0376 09988  10.01~150080 144 368
ABEHRe  T=11877 1X=201827 09995 10.00~1500.20 262 741

/
|
|
1
NBEHRE T=48384 LX+9.487 09992 9.99~1499.50 128 345
|
1
1

PABEIE, T=1736530-207194 09989  9.99~1499.00 233 6.44
ABEIFRD, Y=48827X-243831 09983  9.99~1499.50 1.04 301
ABEHRD T=73853K-138232 09987  10.01~1500.80 20 6.1
NBEHRE T=12754 204260015 09979 9.99~1499.10 264 8.06

233 KRS EEREE KERER-2.2.2"0 iR
BN RE S, H 20% OGRS AR 217 TR {7
T 5 TS AR T, LG L 3 LI PR, A
My 10: 135 PR, S5 R W 3,

234 KBRS HRMC23.27T N r k4 =L
HRIOAZEH RO AZSEH R ASEH Re.ASHE
1 Rd AZSEAFREAS A R, IUAS BT Fu TR
BE 434 19.99.19.99,20.01,20.00,19.98 .19.99 . 20.01 .
19.99 ng/mL 4 75 — IR A X RS, #2170 F 1
T T SR SRR AT 6 IR IE SR T AN . S5
7, b R R4y W T AR A RSD 43 51 K 3.52% . 4.32%
4.06% .3.47% .3.16% .4.57% .5.40% . 4.24%(n=6) , F ]
A B A

235 FEEMERLE BRI ik R R R
5190328 - # : 5 201004) , K B FRE L & F4T 6
0y, A BIIMA NS A Rb, A S BAFRE A S B F.
X R A AW 89.2.95.0 . 74.8 WL, $ IR “2.2.3 I T Jy vk
A8 A S VA VL, P IR 2.1 T R i 5 B 4 ke

ST e SR T BUR AR ME T R S, SRR
N REDT S ERBTROASET R AZSERH R A
Z A Re AS R RA.AS B R AS 21 Rb;
NS RBAF Fu & & 1 RSD 431l 4 2.69% . 2.22% , 2.86% .
2.89% .4.81% .1.09% .1.17% .1.83%(n=6) , A 7|/ F ik
WA & A RSD 43 0 M 2.91% . 2.17% . 3.04% . 2.67% .
3.58%.1.24% .1.32% . 1.56% (n=6) , 35 B J7 ¥= 8 & P
R4f.

2.3.6 FEAEMERES  HU“2.3.57 50 ) — s i O
A5 190328) , s B FE SR T & 0.2.4.8.12.24 h
A e HE 2,17 300 €83 5 % 25 R EAE 0 A, 1 SR e T
i, ZilER, LB R ASEHRLASEH
Rg AZ B Re AS BRI AS R REAS RS
Rb: NS AT Fo W 180 B RSD AN 5 T 4.79% (n=
6) , e AL SR TR S IR T CE 24 h NRRUEE R AT
2.3.7  MFEINCRIRES RS BRI 0 I ik
v S A (145 190328 ) 3 L 1B A (15 201004) B ik
L, AT 603, 43 BRSNS 9 b e B 0 A
B =-E 2R AS B Rb  AS B Rg AS BT
Re. A2 AT Rd Xf HE G i £5 11 28.2.93.6 . 117.0.14.2,,
21.8 pL, 3 F 51 MLk A 2 1 R 4% B
%45 W 24.4 .88.2.105.0,12.4.28.0 wL, [AIAf it AN S5
1 Rbs A S BAT REFUNS BAT Fo X IR AE & 1089.2.
95.0,74.8 wL, %R “2.2.3"1i F J5 bkl & Lk s i,
P A2, 17T T (8 3% 5 i A R I A | 10 S 0 1T AR
FE PRI IR, SR BN, RER = LR R LA
Z I Re AZ BRI ASEH R ASEFT R A
Z B AY Rbs  AZ B AT REHILA S B AT Fu 9 F- XA =]
W 2 43 Bk 101.71% ., 102.40% . 100.40% . 101.37% .
98.72% . 100.00% . 98.98% . 98.84% , RSD 43 %11 47 4.64% .
3.52%.4.30% .4.21% . 3.23% . 1.17% . 1.09% . 1.83% (n=
6) 3 7 A 3R B BRI [T 4351 R 106.47%
106.10% . 100.17% ., 102.39% . 95.18% ., 96.22% . 99.98% .
98.92%, RSD 43 %l & 4.29% . 3.58%. 3.86%. 2.81%.
4.04% .2.15%.1.29% .1.71%(n=6) ,

2.3.8 FEM ARG  BOAS [R5 I 1k i 2 N
T ML L9/ A, 4% B8 2.2, 37 0 Jy e A 7l A A4t i v T
2y AR BRI Ak S B SRR e sk
WA THT AR, PR AR i 2 vk H R o TR 45 B A Lo i
HIFFITAZS B R AS B REAS B FL W
BAUE AT o AR G R ELAR R 25 5 L3 4.

x4 AR REMEERERDSHEFENSTHWESENESER (n=2,ng/g)

il il ABETiRe NBEIR NBEf Ry = LR ABERb, ABEIRY  ABEHFRE YASEHR

LR AR R AR 291.79~368.70 427.71~565.56 229428~2 87497 §71.20~729.48 1 841.33~2339.99 <450 / /
HEEEREHAARART  388.88~42689 606.92~67749 2975.60~3371.43 748.70~848.19 248635~2959.12 <410 / /
TEEMERAIARAT  313.03~403.29 532.89~386.66 2644.32~2936.10 666.59~731.88 2199.72~2 60485 <394 / /

WibRE R EALARAR H11~7225 8048~135.15 393.36~622.46 79.83~150.12 288.64~552.65 / / /
AMAHHAERA 281.30~381.39 404.88~549.55 211890~ 58334 453.21~629.07 130093~2312.83 <03 / /
THTRALRMERAT  2604~393.83 311.75~4491 1911.67~3 548.57 41997~872.60 1 54242~2912.66 <4 / /

a: AL AR SRR T R, LA <730 5/ A HEUCORE T R sl IR T e PR
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3 it
3.1 REBEFESERINARNER

AR 2H H 5 TR R AR R A B (70% . 80%
1009% ) FF 2 L K 7K A0 A0 E T % 34 i 135 ol 5510 o o2
FERA PR IBURCR | [R5 52 1 B ml 37 41 RORI 8 75 4
O A A B BOCR B 2, 45 R0, 80% FH N
IR SR R e AL, S 3R [R] (1.5.2.2.5.3 h) 1t
TG, B2 R 1 1 80% FHBE A m] i 2B 2.5 h.,
32 BifSREEEMRK

AR PRI R T 0 7K - K - 28 45 3 Bl AR A 4 AR
AT T %5 G5 SRR K- I T sh AR AR 22 0 20 B 5 R
PEF K- EERFR ; (Rl FE KA I 0.1% H R T 2 55
A I 43 4 (0 i 7 A, ke 3 HE (o B I T $ T
FARRCR o AR 095 AN [ R 2 B e A i
AT T T3 A , 76 V81 4 L H e ARG J3E R i Y [ st
PEAL T 1R B A3 B4 5 o 8 6, 45 SR 6 B, 7F MRM L, ESI
T FHARAT 2RI RS0 2 F 3 F I 3R e
L 7 A5
3.3 il AL

HPLC i BAE AT H o A I rh iz 3z 3
A B R A B 4555, A ST Fu A S BT
Rb; 5540 F N I JCILHE AR 3R |, (AR 52 A 4 v 522 2R i
WAL 5 T 29 2K D' PO ARG I 4 A7 A R UG & e A B
FYA RN H AT L6 H I HPLC 24 M AR i g
B 800 0 8 B, A G ) 238 0 R s AN i 1Y)
it . UPLC-MS/MS 5 HAT o il 5 £5058 &7 (ide R 1ot
A B A S0 A ORI 9% 3 P2 o PR ARG ) 3 1, 1
SR CHE 7 T BT AR R LA
34 SERMNERSH

BN RV MR P Bl o PN e
HRb ASEF R AS BT ReASEFTRI, — L
Ry, Hp b A2 BH Rg A AS 24 Rb =L IF
RGN & EIFF A 2 & IR ZERY, AL,
TS NS LR G m A A — B KR
MEs A2 =t ASEH RS ASEH Re lWHE
854 0.13 £0.08.1.20 + 0.60.8.30 + 3.00"", A {5 2H
R 1 0 T B LA 56 2R 145 5 RRAE PR HE A Al 40 X 1%
I k57 R ) =R 2 RS T TP ST, SR
L BRI AS B AT Rg 5 A S BT Re (I AL LA N
7.79~8.62, 53CHR[ 16154 —2, &AL M IR H
AZBAFREMAS B F, MG T AS 24
Rbs, 25 = L X R CREFE R ) S N2 21T Rb,
XoJ HE S U £ 15 LG L R 25 B A2 2 Rbs 1T B S
=R O TR AR R B R E BV S S
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