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3. K- Jy 1 2 AR A I 03 A5 BIR A B 13 v 24 G SR R B 8 B S0 %, R 300410 )

WE BR:2iR530ktE 8% R NN E = SR FFBENF LERFERF FREL -3-0-
R ML =L LF R AKLLH Rg AL LHF Re. AKX ZH Rb, ALK LHF Rd 9 A RH 8
4%, Fik: KA Waters Acquity UPLC® BEH C,4 #3542 (2.1 mmx100 mm, 1.7 pm ), 428 30 °C, %3484
K(A)= TH (B), # M, 7k 0.3 mL-min™', Mk % 203 nm, ER: &HHF . LE8FFRT . F R
FE 3-0- i EF EMLF . =L LF R AL ZHF Ry AL LF Re AR LH Rb AL LF R W
&M S B 2 A A 1.92~36.94 ng(r=0.999 8 ). 1.90~36.63 ng(r=0.999 9 ). 1.88~36.20 ng( r=0.999 6 ). 0.99~
19.09 ng(r=0.999 2) . 40.04~770.05 ng (r=0.999 8) . 107.78~2 072.68 ng(r=0.999 8) .31.74~610.34 ng
(r=0.999 1), 81.33~1 564.08 ng(r=0.999 9 ). 19.711~379.06 ng (r=0.999 9 ) ; F 3 =L F (n=6 ) 34 /£ 91%~105%
Z [, RSD 35 ) F 3.0%., M 4 3PAE S P Lk 9 MR 54 58 B 5 A A 0.261~0.294 ., 0.196~0.209
0.189~0.193,0.101~0.111,2.728~2.773 ., 12.051~12.196 ., 3.235~3.313.8.317~8.464,2.131~2.229 mg* ¢”' . &
WL S Ry SENE TR T Z AR ZIEH .

KW : = AHA I FHFHF; LEF ARG FREEX 3-0- FE LS, Tkt =23 AL
LI S maA BN B EHI0RMEE
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Simultaneous determination of nine constituents in
Sanhuang Jingshiming pills by UPLC’

LU Yan-nan" >, XIA Zhong-ting”’, HE Yi>*", DING Li'"~

(1. Department of Pharmaceutical Analysis, China Pharmaceutical University, Nanjing 210009, China; 2. Modern TCM Research
Center, Tasly Academy in Tasly Holding Group Co., Ltd., Tianjin 300410, China; 3. State Key Laboratory of Core Technology in
Innovative Chinese Medicine, Tasly Pharmaceutical Group Co., Ltd., Tianjin 300410, China )

Abstract Objective: To establish a UPLC method for the simultaneous determination of nine constituents in

Sanhuang Jingshiming pills, including typhaneoside, calycosin—7-0- B —D—glucopyranoside , isorhamnetin—-3—-0—
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neohesperidoside, ononin, notoginsenoside R, ginsenoside Rg;, ginsenoside Re, ginsenoside Rb,, and ginsenoside
Rd. Methods: The UPLC analysis was carried out by a 30 °C thermostatic Waters Acquity UPLC® BEH Cq

column ( 2.1 mmx100 mm, 1.7 pwm ) with a mobile phase composed of acetonitrile—water for gradient elution at 0.3

mL * min~'. The detection wavelength was 203 nm. Results: The calibration curves of typhaneoside, calycosin—7-
O- B —D—-glucopyranoside, isorhamnetin—3—0-neohesperidoside, ononin, notoginsenoside R;, ginsenoside Rg;,
ginsenoside Re, ginsenoside Rb,, and ginsenoside Rd were in good linearity over the ranges of 1.92-36.94 ng
(r=0.999 8 ), 1.90-36.63 ng ( r=0.999 9 ), 1.88-36.20 ng ( r=0.999 6 ), 0.99-19.09 ng ( r=0.999 2 ), 40.04-770.05
ng (r=0.999 8 ), 107.78-2 072.68 ng ( r=0.999 8 ), 31.74-610.34 ng ( r=0.999 1), 81.33-1 564.08 ng (r=0.999 9 ),
19.71-379.06 ng (7=0.999 9 ), respectively. The average recoveries ( n=6 ) varied from 91%-105% with RSDs no
more than 3.0%. The content ranges of the above mentioned 9 components in 3 batches of samples were 0.261-
0.294, 0.196-0.209, 0.189-0.193, 0.101-0.111, 2.728-2.773, 12.051-12.196, 3.235-3.313, 8.317-8.464,
and 2.131-2.229 mg* g ', respectively. Conclusion: This method can be used for quality control of Sanhuang
Jingshiming pills.

Keywords: Sanhuang Jingshiming pills; typhaneoside; calycosin—-7-0- 3 —=D—glucopyranoside ; isorhamnetin—3—

O-neohesperidoside ; ononin ; notoginsenoside ; ginsenosides ; multi—ingredient content determination; UPLC
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Waters 2\ Fi) i /5 808 AH (4,38 ( ACQUITY UPLC)
ACCAL 45 QSM 70 %5 711 8 3 4 . B A B 90 i
#r (PDA ), SM-FTN A iy 45 # &% . CH-A YA R 4

AL Ha i

Empower 3 3% TR ) 5 B I TT# A AR 2 F] KQ-
500DB 7 47 68 75 U T kA (D)% 200 W, B3R 40
kHz ) ; Mettler Toledo 2\ 7 Xs205DU B+ Ji 502 —57
Br R 25 BRI N 7] Milli Q #B 4l 7K & 55 ; Thermo 23
7] ST 16R B.U L.
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X R s AR (FiE5 111573-201405, 5 &
PL97.0% 11 ). B &% 5 1 (5 111920-201505,
TP 97.1% 11 ) 7 R A R -3-0- i 8 1 (it
7 111571-201205, % & DL 93.2% it ). =L 2 1 R,
(L5 110745-201318, % &= L) 94.0% 11 ). NS B H
Rg, (It 5 110703-201731, % & L) 93.6% it ). A =
HBAF Re (#15 110754-201324, &1L 92.7% i) A
% 247 Rb, (L5 110704-201625, & & L4 95% it ).
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2.1 @SS RG0S HTE

Waters Acquity UPLC® BEH C,; 63545 ( 2.1 mm x

100 mm, 1.7 pm ) ; FaIHK(A) - 2 (B), B 5k
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i (0~2 min, 5%B — 10%B; 2~4 min, 10%B — 15%B;
4~7 min, 15%B — 19%B; 7~12 min, 19%B; 12~19 min,
19%B — 28%B; 19~25 min, 28%B — 40%B; 25~28
min, 40%B — 50%B; 28~31 min, 50%B — 53%8B;
31~38 min, 53%B — 90%B; 38~39 min, 90%B —
99%B ; 39~40 min, 99%B ), Ji # 0.3 mL * min™", H: I
30 C, &3 K 203 nm, HEFEAFL 2 plo 40 min 4
JIT A 4153 n] BB Bl , B IEARE LL =B B R, 3T
AMIETF 4000,

2.2 A&

221 BAEXBSEAR BCEHHT . BE T
B R R -3-0- Bl i il Ae T B
1 R CAZ B Rg  AZS AT Re. AZ B4 Rb, A
Z AT Rd B0 IS i RS SRR, H R P A
FEH A | mL 5 B 18.469 wg, B L 5
1 18.313 pg, FRAEK -3-0- B 11 18.099 g,
TERAETT 9.545 2 pg, =LA R, 385.02 pg, AS R
1 Rgy 1 036.3 pg, AZ A Re 305.17 pg, AZE AT

Rb, 782.04 pg MIAS AT Rd 189.53 pg HIRAVA
(5 5% Lt e R L A MR Al X B S o 5 e T B R e

), B
222 HHASEW AR, I g, K ERE,

THEIE MU, i B 20 mL, % 98, R i, 84 ()%
200 W, 455 40 kHz ) 43 20 min, BUR IFA H 2%
U, PR CPR T P h 2 98 2R 19 5 45 2, 12 000
remin” #5010 min, BUERER, H 0.22 wm fEALEERR
DEAL, BREEIEW, BIA

223 PIMERESEW AT B A T2, 4
S AN o AR T LR OBRE L R B
“2.2.27 TUT 7 AR A B AR AR

23 JriksEEER

231 TR 2 R % T R A X
i VA VR I TR L 45 DR A TR A TR R A%
2 pL,7E 207 WA NI . 45 5R 9 M lisr S
AHAR I 23 B BE R T 1.5, 25 I 300 A At 42 S5 %F 9
AN I e o, e BHIZ Ok L JE R, UL 1,

0. 6 14
0. 5 A 0.8 B
L :' 0.6
2 0.3 7
2 6 2 0.4/
< 0.29 8 = o 2* 6 8
i 2 .27 23 l
ol b 45 A‘v l 9 o 45 |7 9 . L
N | A 1 B
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0 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40
t/min t/min
il 2: 1. 2
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0.6 i
2 0.4 g
< 13 8 < 0.4]
0.27 F ﬂ 0. 2 6 8
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0 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40
t/min t/min
1.27] L 2:
1 3 14 F
0.8 0.8]
2 063 2 0.6
< 0.4 < 0,1
] ) < 0.47
Wtk 13 4 0.2
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T T T T T T T T T T T T T T T T T T 1 T T T T T T T T T T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40
t/min t/min

1. 7 3 B0 1 (typhaneoside ) 2. B 5 5 #% @ 41 ( calycosin-7-0- B —D—glucopyranoside ) 3. 5 §l 2% % -3-0- #7 & ¢ 1 (isorhamnetin-3-0-
neohesperidoside ) 4. 5L (ononin ) 5. =-E2H R, ( notoginsenoside R, ) 6. AZ 1214 Rg, (ginsenoside Rg, ) 7. AZ 21 Re ( ginsenoside Re )

8. AZ 4t Rb, (ginsenoside Rb; ) 9. AZ 1 Rd ( ginsenoside Rd )

A TRA XTI (mixed reference substances ) B. FEfh (sample ) C. Hlt5 85 [EFI AR S ( negative sample without Astragali Radix Praeparata Cum Melle )
D. BA i BHPERE & (negative sample without Typhae Pollen ) E. it =L BHPEFE i (negative sample without Notoginseng Radix et Rhizoma ) F. %5

757 ( blank solvent )
E 1 UPLC &iZE
Fig.1 UPLC chromatograms
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232 LMERRELE EHWI 2217 WREHAE iR OEE, IR (ng) SRR, DL AR

IRGX IS4 8.6.5.2.4.6.2.5.0.5 mL, J F i
SPREZE 2 10 mL i, RIS R AR G X RS
o K% W A5 TR A% B8 SR A 25 e ) 7 A
[ B AT A X R4S 2 o, T AR (R34,

OME AR, bR 28, T R, L
1o GORRUE—E A FERIERIA, O Il
BOFRIZNER R

x1 ITHSHEERTRERLIEEE

Tab.1 Regression equations and linear ranges of nine components

%

( component )

( regression equation )

(a1 )7 M

(linear range ) /ng

T (typhaneoside )

B HEI (calycosin-7-0- B —D-glucopyranoside )

FRAEZ -3-0- HifE K1 (isorhamnetin-3-0-neohesperidoside )
TEARAET (ononin )

=-£4 R, ( notoginsenoside R, )

ANZIA Rg, (ginsenoside Rg, )

ANZ AT Re (ginsenoside Re )

ANZI2AF Rb, ( ginsenoside Rb, )

AZRBAF Rd (ginsenoside Rd )

Y=7908.8X+3 412.6 0.999 8 1.92~36.94
Y=11 694X+1 330.4 0.999 9 1.90~36.63
Y=9 496.3X+2 602.5 0.999 6 1.88~36.20
Y=12091X-639.2 0.999 2 0.99~19.09
¥Y=932.07X+2 093.2 0.999 8 40.04~770.05
Y=1084X+1271.8 0.999 8 107.78~2 072.68
Y=478.99X-5 283.5 0.999 1 31.74~610.34
Y=782.61X+3 433.8 0.999 9 81.33~1 564.08
Y=824.55X+1215.2 0.999 9 19.71~379.06

233 USRI RS B WU A 0 R TR
2 pL, FE “2.17 WA AN, LR 6 K, I8 5%
SR TR T ALY RSD, 45 R B 5
W RAEE 3-0- H R e =k
BAF R AS BT Rg . AS B 1F Re . AZ 21T Rb, .
AN Z 2 AF Rd W i AL B RSD 43 31 4 0.55% . 1.4% .
0.25%.1.2%.1.0%.1.2%.0.44% . 1.2% . 0.65% , ¥ 7
BER, RIERG B RAT

234 FoE M R OBCHE IS TR CRE
#t 520160901 ), 73+ 5% T 0.2.4.6.12.16.18.24 h
U217 WA S ERE 2 pl, 10 SR TR, 2
T B FEIT T RER -3-0- ¥itE )L
HOEWAEH . LR E R OASEH Ry ASEH
Re . AZ A7 Rb, . A S BT Rd IR FLH RSD 43 51
H2.1%.2.1%.2.2% . 1.8%.0.94% . 1.7% . 0.58% .
1.8%.0.77%, 7% W 7F 24 h P {3 & v W Fa 5 1k

AL Ha i

S |

235 EEMIEE B S 20160901 #Y R i #2
“2.2.27 WUF AT A8 6 3 i R, R
B2 L SRR E sk a5 B . FRAMRIE T A
BT B FEET R SR -3-0- B AT 1
WtEtT . = L2 R, AS BT Rgy ASE1F Re. A
Z B Rb,  AS B H Rd W& 5558 0.261
0.196.0.193.0.111,2.728 . 12.196 ., 3.235 . 8.464 ,2.229
mg - ¢, RSD 414 0.60% . 0.98% . 1.8% . 0.90% .
1.2%.0.59% . 1.9%.0.99% . 0.68% , 3% 1% J7 ik H &2
PER AT,

23.6  fAEEDSCREE KRR AR 2357 WU E
T 02 B A RE &L (465 20160901 ) 0.5 g, 3 6 147, 73
TR B “2.2.17 BT il £ A TR G 0 BREH B A T
5 mL, FEAS & A 15 mL, $% “2.2.27 W R 7l
MR VR, AR B 2 L SRR S, i SR
T TR DSCR . S5 SRR IIZ O R B R A, I
%2,
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x2 INBSHIMEERIKZEIRIGLE R (n=6)
Tab.2 Results of recovery tests of nine components
AL IR S i RRSHIEES=s
4 = S A 2%
By (‘average amount of mAR (average detected FHEE RSD/%

(. component )
P sample ) /mg

(added amount ) /mg

(‘average recovery ) /%
amount ) /mg

FHHT (typhaneoside ) 0.131 0.092 0.223 100.0 1.6

L & 5 ¥ B A (calycosin-7-0- B -D- 0.099 0.092 0.194 104.5 2.6
elucopyranoside )

S BRAEFR -3-0- Bk K 1T (isorhamnetin— 0.097 0.090 0.187 99.2 1.8
3-0-neohesperidoside )

TARAETT (ononin ) 0.056 0.048 0.099 91.8 2.1

=-ERAF R, (notoginsenoside R, ) 1.370 1.925 3.188 94.4 1.3

ANZIH Rg, ( ginsenoside Rg, ) 6.127 5.182 11.257 99.0 0.92

AZI2H Re ( ginsenoside Re ) 1.625 1.526 3.158 100.4 1.8

AZ2H Rb, (ginsenoside Rb, ) 4252 3.910 8.074 97.7 13

AZ:32H Rd ( ginsenoside Rd ) 1.120 0.948 2.001 93.0 0.99

2.4 FEAEEDE 3 it

KSR 3 = BB AL B ALl it A s
2 pL, 7E “2.17 BEATEZEAF N HERRIE , i g T AR,
FEOMRETHRARRRL T O DR S i SR LR 3,
K3 IMFERPFINHSNEE(n=2)

Tab.3 Contents of nine components of three samples

i (content )/ (mg - g™)

A Eiln=2 Eiin= Eiin=s
( component) 20160901 20160902 20160903
('lot No. ('lot No. (lot No.
20160901 ) 20160902 ) 20160903 )
FFHF (typhaneoside ) 0.261 0.282 0.294
B 5 W (calycosin-7-  0.196 0.200 0.209
0- B -D-glucopyranoside )
FRAEE -3-0- B kAT 0.193 0.189 0.192
(isorhamnetin-3-0-
neohesperidoside )
TEARAETT (ononin ) 0.111 0.101 0.108
=-E 1 R, (notoginsenoside 2.728 2.773 2.738
R,)
NS A Rg (ginsenoside Rg; ) 12.196 12.051 12.192
ANZ 21 Re (ginsenoside Re ) 3.235 3.272 3.313
AZ A Rb, (ginsenoside Rb, ) 8.464 8.317 8.410
AZREH Rd(ginsenoside Rd)  2.229 2.136 2.131

W 5 23 22 57 Y A Je AR B 5 O ) 384 0, e
AL — DAL BRAL Y BRAC P 25 e P R R 2
R E R Z E . HAT, T2 B Ak = 2
— LR R A A, RE XM 2T E o)
B, —E R L B A AU PR UE 24 i i, fR i MU
i XA TR DR AR R I S T
S AL LR S I P 7k I F X AT Wt Ay
THONP L RS R BRI R AR LR
T ARV T S, AR R 9 £ 4% £ 4 S P R
JTk AR b, Sr T =L 9 LA IR
AFRE R E 1 5 3%, T e e R B % T N
FESFRE ", TR ST Iy T e b L R o e A,
PG, AT =B D AU P R 1 7k
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