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ME: B @B SMRERE (Ha%. B, tPARES) WEEirdE. FiE  TLC R EHARAE R, HPLC
BEMA T EARENEEFR EARENE, FEeRNESRMGATNSEE. &R TLC KELEMkR, Px
T 4 AR AR HHEATL, 6 R HR, 3R H ERFNER. FHSRMMATZH 5 BI7E 40.5 ~506.25 pg
(r=1.000) F150.19 ~627.38 pg (r=0.999 5) JEREIMNLEMRRRL, FHEWCRSHH 97. 16% F199. 83% , RSD
3B 1.51% F10.62% (n=6), PI TYIESAHRIINN 4. 560 mg/4H012. 191 mg/4E, MAEEFIS MO AR LT
3.5 mg 9.4 mg, G AT EEN, LB, WASHSEE B REREN R RS S, WH, %£—T
A B 12 SRR AT A AR

X MR PR, WAT; HE; EAFNE; FEAEFENNE; ISR SHTH
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Quality standard for Shenmei Yangwei Granules
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CHEN Lei, GUO Qing
(1. Nanjing University of Chinese Medicine, Nanjing 210000, China; 2. Jiangsu Provincial Institute for Food and Drug Control, Nanjing 210000, Chi-

na)

ABSTRACT : AIM To establish the quality standard for Shenmei Yangwei Granules ( Taraxaci Herba , Glycyrrhi-
zae Radix et Rhizoma, Inulae Radix, eic. ). METHODS TLC was applied to identifying 7. Herba and G. Ra-
dix. HPLC was used for the qualitative analyses of alantolactone and isoalantolactone, and quantitative determina-
tion of salvianic acid A sodium and paeoniflorin. RESULTS Free from interference from the negative reference,
the TLC identification displayed its good specificity. T. Herba was not detected in four batches of samples, G. Ra-
dix was not found in six batches, and there existed no alantolactone in three batches. Salvianic acid A sodium and
paeoniflorin showed good linear relationships within the ranges of 40.5 —506.25 pug (r=1.000) and 50.19 -
627.38 wg (r=0.999 5). The average recoveries were 97. 16% and 99.83% with the RSDs of 1.51% and
0.62% (n = 6), respectively. The average contents of these two constituents were 4.560 mg/bag and
12. 191 mg/bag, while the content limits of Salviae miltiorrhizae Radix et Rhizoma and Paeoniae Radix Alba were
suggested no less than 3.5 mg/bag and 9.4 mg/bag, respectively. CONCLUSION This simple, accurate and
highly specific method can contribute to the establishment of quality standard for Shenmei Yangwei Granules. In ad-
dition, twelve batches of samples prepared by unified technology meet the related requirements.

KEY WORDS: Shenmei Yangwei Granules; Taraxaci Herba; Glycyrrhizae Radix et Rhizoma; alantolactone;

isoalantolactone ; salvianic acid A sodium; paeoniflorin
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TEE %, BN RS IEE 2. & E T AES
EN o R, 2 0 Y 5 R AR AT SR BR T B Ak
W, WHGEE, KT, ks E, R
ST R e R FAE 2 ST, T by
B2, L, A ZEST BN SR E kL
A s S B ARAE, A AT KA
AT BB R

S5 B R B b 2GR e = AT sl Ry
b, REIAE LRI R, @ TXHA
Yo, HEEMWENA TLC ¥, L ARFHITENEY
) HPLC i, LARPHSZRMATE T 2 Fh & A AL
T LA RSN A2 i HPLC 3, A, 724 ZNt
RS fE T2 BRI WA Sl
bR T, R TEERE A B A R
AR,

1 RE5RG

By LC20AB (1,35 4%; Agilent 1260 {7, 1%
ThermoFisher DIONEX {4 ; JS-720 i#H/{% (720 W,
40 Hz); CPA224S. BS21S iR ( fE[H Sartori-
us AH] ) ; MX5 B F R (FHi+ Mettler Toledo /2y
Al); TG16-WS B BELOHL (KIPIALE O AL
IESA BR N 7)) 3 ¥+ Camag Automatic TLC Sam-
pler 4 HEE{Y; TLC Visualizer #2112 £ 58 .

HE (45 120904201318 ) | A% (5

121195-200902) . FF&=EH (5 110855201311,
SAHE=98.1% ), AjZHF (5 110746201108,
TAHE=94.9%)., T AREFENE (A5 110760-
201209, SAHE=98.4% ), FEAFNEE (5
110761-200204 ) Bt X g B b (5 2 25 G e
WFoEbt. Wl CHEREIG; Koyaifeok; HAb
WA e, R 6 K (%% A ~
F) 33 #itREsh, BRRFE 1, +AF. A%, H
BOHAT . FESIERE Y B R e s 2 A PR
TR A At
2 HEEHER
2.1 TLC %)
211 AT HURE S (IS 140302,
20140123, 20140402, 20150205, 150301 ) 30 g,
40, s 120 mL, 7 30 min, &k, 8K
Z, 1 mL @O, VRS 53 BOH
NYEO.5 g, [EEERIA, MHEES mL i, VE%F
MREGPH IR, IR CrpE 2 ) 2010 RRBff s VI B,
ML IR PIRA WSS 10 ~20 pL, mFR—fEE G
WEA B, DLl (60 ~90 C) -4 LT
1280

®1 HERER

Tab.1 Information of samples

s HfL S AR figas

1 A 130908 JCHE 5 g

2 130909 TCHEHS ¢ 5 o/ 4%, MRk 5 &= [FAHA
3 130910 JCHHALS ¢

4 130915 A4 16 ¢

5 130916 F B 16 g 16 g/4%,1 4%/ ,3 ~4 k/d
6 130917 FHHERL 16 g

7 150301 AR 16 ¢ Gi— T8
8 150302 AR 16 ¢ Gi— T2
9 150303 AHi 16 ¢ Fi— T2
10 B 140301 A K16 g

11 140302 A1 16 g

12 140401 A HER 16 g

13 C 20140119457 16 ¢

14 20140121 45 #4716 g

15 20140123 G HERL 16 ¢

16 20150611 A HER 16 ¢ Gi— T2
17 20150618 4 4 16 ¢ H— 175
18 20150620 45 478 16 ¢ Gi— 1.2
19 D 20140401 45 4H% 16 g

20 20140402 F Hi AL 16 g

21 20140403 G AR 16 g

22 E 140201 F#EH 16 g

23 140202 A K7 16 g

24 140301 A HHH 16 ¢

25 2014010147 471 16 g

26 201401024 1475 16 ¢

27 20140103 H HEAL 16 g

28 20150201 A7 54 16 ¢ GE—T. 2
29 201502024 ¥4 16 ¢ Gi— 1.2
30 20150203 44 16 ¢ Gi— T2
31 F 150401 AR 16 ¢ Gi— 1%
32 150402 AHiH16 ¢ F—T. 2
33 150403 AR 16 ¢ i— T8

(5:1:1) REBIFFIURIF, BUb, BT, B840
kT (365 nm) FAGHL, S5HULE 1, fEw, it
A TE -5 X B2 A G A L 7 AL, B A )
I 2T €0 32 B A, DGR 9 I P R o5t TG A o B
Mo [, A4 HEER (5 130908, 130909
20140121, 20140123) KK AR, Mg%E— 1.2
JF R 12 HERE S A R

2,12 HESY O BRFEM (SR <2117 I)
15 g, 40, fnZ.fk SO mL, H#AEI 1 h, id3§,
GNP 30 mL, PFANAAEI 1 h, iUk, JEW
7T, BRIANIK 40 mL A%, IETEHRE K,
W20 mL, GIFIE TR, FHKBER 3 K, B
30 mL, ZET, R hnH AL 2 mL A, E At
B, PECHE 1 g, FMEHS, MRS mL
fie, VERXTIRZG MW M (P EZG58) 2010
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1~2. FtEReERD 3 ~7. (ki 8. A
1 -2. negative samples 3 —7. samples 8. Taraxaci Herba
E1 Ha%E TLC Eik
Fig.1 TLC chromatogram of Taraxaci Herba

WBR VI B, W HC AR P RR S W A 10 pl, 55 F [
—HERE G #ER b, DL s-FEE-/K (30:10: 1)
MREFFFRI RS, B, BT, mELL 10% fiR £ B
R, 105 CMIMERETIEW, 75 HE TR, 45
WU 2, mERTAL, ki 75 X 250 s
AL EAL 587 A [ 6 ) B B A, a0
BRAERE 5 TCA B B0 RIS, A 6 dibRRs (kS
140301 . 140302, 140401, 20140401, 20140402 .
20140203 ) Rk HHE, Mg — T LM 12 ALk
i ATRA
2.2 £ AKA HPLC %% 4" WES (#Ht%E
140202) 30 g, #F4H, A& D5 120 mL, ¥& % K
4 mL, %%, 30 min, P8, WWET, 5
I 1 mL AR, SR, DI AR
FNER . 5 A F R X B8, 0 A
1 mL7% 0. 1 mg AR B BT, VR Rkt HE SV
D LT\t S e b A A
TBNAH 0. 1% BEFR/K I (50 = 50) ;5 #a I
225 nm, O WEHR IR PRI 20 wL, TEATR
METE, S50 3, Mk, A3 #Eq (s
20150611, 20150618 . 20150620) {L#H 5+ K F
PR

2.3 HPLC #''mlg Az, HHH546H8%

2.3.1  BEEUAAF R
2.3. 1.1 #POFE RBEREMEEHLN 1 g, B TR

FEHEIR M, FEEINA 50% HIEE25 mL, %%, &
SEU, (720 W, 40 kHz) S el o3
FEPAS min, HUh, A, 50% HYEEAN LK I R

-
Rl

1 Q¢ 3 wd

= N
5 6 1

8
1~2. Fperes 3 ~7. ki 8. HE

1 - 2. negative samples 3 — 7. samples 8. Glycyrrhizae Radix

et Rhizoma
2 HETLC Bif
Fig.2 TLC chromatogram of Glycyrrhizae Radix et Rhi-

Zoma

mAU
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A B X R A
mAU

501

1 2
259
04

00 50 100 150 200 250 300 350 min
B A

mAU

00 50 100 150 200 250 300 350 ¢min
C. 57 H AR P EEST

00 50 100 150 200 250 300 350 #min
D. EARFE W BT IR

L REARFENRE 2. HARFNRE

1. isoalantolactone 2. alantolactone
3 1AK% HPLC &ifE
Fig.3 HPLC chromatograms of Inulae Radix

&, #A5), B (10 000 r/min) 10 min, B ¥
W AW 10 pl, T8 AW G35 A0 &, 45
B, PIRO R PRICIOR 22 RN K, IHRAE A BE %
JE, VPR AL
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2.3. 1.2 fRHUSE] REEAREUItEA 1 g, BT A
FEHEIEH T, RSN 50% HIEE25 mL, 4358
30, 45, 60 min (720 W, 40 kHz), B, %%,
50% HOmE b R OWOK M BT R, R, OB O
(10 000 r/min) 10 min, B I ¥ W, * % W B
10 pL, FEAWAHEE I E, 2%, PSR,
A 24T U T RRL B 4 LIS R) 38 im0 ik 25 A8 Ak, ik
PEEE[E] 4 30 min,

2.3. 1.3 PREUEN REEmMmBCHba 1 g, $E3
iy, BT 3 NHEEHILHE D, KEA 20% .
50% . 70% H 25 mL, AH R I RN A2 9K B o
i, 249, B (10 000 r/min) 10 min, B L iE
Wo KR 10 pL, T AWBAH G5 &, 45
W, PSR BT AR R B B R AR AR T 2 AR Ak,
AT 245 W T RRUAE 50% HR e v o A W A s )
e R 50% AR R ORI

2.3. 1.4 RO KEEmpRBCBbEa 1 g, dhe
BT 6 NHIEHIEIM S, W MA 50% HEES,
10, 15, 20, 25, 50 mL, #5%€, FRaE G, @75
30 min (720 W 40 kHz), B, 5, 50% HifE
AR IR R B, FES), B (10 000 r/min)
10 min, B WS K2 10 pL, ARG
AL s, S5 UK 4, i EIATE, AS 2 AE
25 mLiF ) s e T FRDR /L, TP 2 2R Ak 0 1T FR

W EIE NG i, Bk B 20 mL AE R A )
L, MEEPERE LN 1: 20,

4000 000
3500 000 |
s 3000000 F /.’—'/\'\
g 2500 000
S 000000f ¢+ *
S 1500 000 ——HBRH
1000 000 - A
500 000 |
0 1 1 1 1 1 1
5 10 15 20 25 30
YA /mL

B4 HRLEERER
Fig. 4 Results of solid-liquid ratio tests

2.3.2 o %1 Dikma Platisil ODS & % 4%
(5 pm, 250 mm x4.6 mm) ; WA M 21
(2:1, A) 0.1% BEFRKEW (B), VM
(0 ~16 min, 9% A; 16 ~40 min, 21% A); &
30 C; Kl & 230 nm; (R E 1 mL/min,

2.3.3 R4
2.3.3.1 XHEEREW  WEEEISEM, 42

1282

FEXT R S GE B, hn 50% FEE R R AE 1 mL 43 )
20, 25 wg AR IE IR AR, BIAE,
2.3.3.2 AW BURESL (HiE5 20140119)
WHAN, FEZFREC L g, B FHEHIEH D, KEm
A 50% HUEE 20 mL, % %E, PROE i, EA
(720 W, 40 kHz) 30 min, Ji¥%, 50% FP RN EIH
R mE, B4, B0 (10 000 r/min) 10 min,
W, B,

2.3.3.3 IHFERIAETR BAEFS. AR
PERESY, PR “2.3.3.17 WF kg, RIS,
2.3.4 JrikEEER

2.3.4.1 MEEEIAE OB WAL AR (it
+520140119) 10 pL, #EZME 6 K, WESISE
B AT 25 9 W T AL RSD 43 B Ch 0.4% | 1.8%
(n=6), KUK HERLF

2.3.4.2 LEtEREe  BOS B AT
FEMIAERAS 10 wL, A HPLC 30, 45
VLS, FEBHBRPERE SR 4

20
?‘: 15 1
s 10 2
5
0 - —
05 10 15 20 25 30 35 40 45 50 355 60
t/min
A IR SV
20 9
5 15
S0
> —
0.
0 5 10 15 20 25 30 35 40 45 50 55 60
t/min
B BFHS B HAE M ER
20
i) 15
g 10 1
5
0 -
0 5 10 15 20 25 30 35 40 45 50 55 60
t/min
CBREAT B HAE MR
20
o 15 1
2
Z 10
5
0 - — .
0 5 10 15 20 25 30 35 40 45 50 55 60
t/min
DA R

L FIZEM 2. A
1. salvianic acid A sodium 2. paeoniflorin
BSs ZEMRBER
Fig. 5 Results of specificity tests

2.3.4.3 ZMERARWE R EWEFS RN,
Aj XTI W 2, 5. 8, 10, 12, 15, 20,
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25 pL, DIBEREEOOROARER (X)), RO AR
(Y) #EATEIE, 452RUER2, Al PRI H
TH R N Z G AR RAF

®2 MAFEMEMEERE

Tab.2 Regression equations and linear ranges

L% 175 #% r LRI pe

ISR Y=2364.2X+4795.3 1 40.5 ~506. 25
ISESREY Y=2893.8X-60140 0.9995 50.19 ~627.38

2.3.4.4 FREMEREe RSB WORR] — Atk
W (fit5 20140119), ARG FATTO0, 4,
8. 12, 16, 20, 24 h 7pilifibE. 4558, FFSEM.
AJETFIETRIAL RSD 73504 0.7% | 1.1% (n=7),
T SR TE 24 h NERE .

2345 ®HEMWRAE HFE—#H (5
20140119) FEfsh, e “2.3.3.17 3 F 5 vk i & it
WA, LR TE, Firefh. 45
R, PSR, ATAH AR RSD 400 0.4% |
L7% (n=12), RIZITEELIERL
2.3.4.6  JnkERIGERE RS B AREURE L 6 1,
0.5 g, HEMAZTFFIZSEM 1.517 pg/mL,
AT 3. 042 pg/mL (IR A X BT 1 mL, 3%
Fo # “2.3.3.17 TR 5 Bk &, K % W

10 pL, A HPLC (E(PilE ., S5 R IR 3,
F3 MEEKRERRWLER (n=6)
Tab.3 Results of recovery tests (n =6)
AR/ AR/ SR/ eE/ S R/ RSD/

(4
o mg mg mg % % %
F&%E 0 0.2133 0.2009 0.4103  98.06 97.16  1.51
0.2134 0.2009 0.4096 97.63
0.2133 0.2009 0.4115 98.67
0.2133 0.2009 0.4101 97.94
0.2134 0.2009 0.4054 95.58
0.2134 0.2009 0.4044 95.07
A52h5¥F 0.2857 0.2382 0.5246 100.35 99.83  0.62

0.2858 0.2382 0.5238 99.92
0.2857 0.2382 0.5219 99.21
0.2857 0.2382 0.5253 100.63
0.2858 0.2382 0.5217 99.06
0.2858 0.2382 0.5234 99.80

2.3.4.7 WM HOER 3 ARARIE SRR S
ANEERERC RS CofE, B Waters Symmetry (4. 6 mm X
250 mm, 5 wm) . Shiseido AQ (4.6 mm x250 mm,
5 pm), Dikma ODS (250 mm x4.6 mm, 5 pm),
W]l — itk (45 20140119) , 43517 |
RETERE PR . 25, A B 5
B, PSR, NAESTARRSD (n=3) 7
A 1.41% , 1.18% . Bkl F 4,

*4 AEBIEEMHNAERWER (mg/g, n=3)
Tab.4 Results of durability tests for different columns (mg/g, n=3)

e R Y et RSD/%
Waters Symmetry C,q Shiseido AQ Dikma ODS
PR | 0.4352 0.434 1 0.424 2 0.4311 1.41
CER 0.5370 0.5249 0.528 2 0.530 0 1.18

3 A — AR (A4S 20140119) , 351l
FH 3 Fh A ] ot B0 335 A S 56, BRI HE LC-20AB
Agilent 1260, ThermoFisher DIONEX, H Waters
Symmetry C 4 (4.6 mm X250 mm, 5 pum) #EFE

M. Z50%, BERBEA ) G A A Bk
B, FFEERMW. AJH S AR RSD (n=3)
Jroh 1.82% | 1.55% , BARILEES,

x5 AEMNUHETAERKRER (mg/g, n=3)
Tab.5 Results of durability tests for different instruments (mg/g, n=3)

e
% 1% RSD/%
B 1% LC20AB Agilent 1260 ThermoFisher DIONEX A 0
F&RM 0.444 3 0.4352 0.428 5 0.436 0 1.82
AP 0.518 4 0.5249 0.509 0 0.517 4 1.55
2.3.4.8 FSIEAENE (R6)  EmZ&HhE, 3 e

PIBHH=6 178, AT =15 749, FHEHE KL
FYERE@EE, BRET S 000,

2.3.5 FATRE B4 AR 12 HERERD (B9
FRERD) | Hi “2.3.3.17 TUF 7 ik i e 3 i
W, RS0 uL, TEA HPLC (il sz,
BRI T,

3.1 #emldgirey#E2 Sk H HPLC-DAD ¥, Ji3l
FHIERE 5% ~90% LNGHEATRR VRN, REMME
BB B . G55, (5950w iy ik Ay 1+
SR, FHRIR B, ~j251, BT FHRIR B A
VR BT AN T3, BaEBA SRy
EIRER (R el Ei=E s
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x6 IBIPHERE

Tab. 6 Theoretical plate numbers

@5 (Agilent 1260 ALY 1)

{%,75%4Y ( Waters Symmetry {0,35%4E |-)

V7
2y Waters Symmetry Shiseido AQ Dikma ODS %7 LC-10AB Agilent 1600 ThermoFisher DIONEX
FIEEM 12 708 13 860 6178 12 248 12 791 11 876
OEN:] 43 872 34 618 15 749 46 186 44 632 45 090

RT ABEVWEER

Tab.7 Results of content determination

HERWM R, AR, R/

D) (g8 (g ) (e

A 150301 4.641 0 14.840 5
150302 4.627 2 4.687 6 14. 677 8 14.964 8

150303 4.794 8 15.376 1

C 20150611 4.386 7 11.651 5
20150618 4.3159 4.314 2 11.372 4 11.348 0

20150620 4.240 1 11.020 0

E 20150201 3.178 6 12.789 1
20150202 3.356 7 3.2652 12.9250 12.875 5

20150203 3.260 4 12.912 5

F 150401 6.003 2 9.597 9
150402 5.867 6 5.974 1 9.464 2 9.574 2

150403 6.0516 9. 660 6

3.2 &aEfMreiadF  dlad DAD K, PESERM
AT IAE 200 nm P KA A Rl le, B2 ™
AZeB T, BT S RTE 230, 280 nm, AjZy
TAE 232, 274 nm PASAEAT IR, Sy e 7 1) 2R
TR AN B RCR, R #E 230 nm VRGN

3.3 4EMARAEGHE WIER—-T2)E 441
J7HR A2 RS R (CABERL 16 g/48, ToREAR!
g/4%), PSRN EHEN 4560 mg/4E, Aj
25 12,191 mg/4% . 4R 3 R MW BT
FFFZ 250 th PSR ARAT 254 & A 2 0 1 45
B, WHH IR R (SRR
K= (T PIZRMEHRN6) / (FFSEH
HPFZRNE AR x70/1 000) , ATAH RS =
(Bt AT S A R/16) /1 (HATZ R AT
GHE x87.5/1000) ] 4r5ilh1176% (FFSEWT
M2 b HE R A 1 52 Rt B Ak T ok )
28% o QNSRRI E AT AR 1. 2% Fokk, )
AT IREEA 3.8 mg/ 48, B AL 52 BRAdi FI Y AT
H, ASE S A RSRE (MET3.0% ), %
MR B A e R, WIEE N 9.4 mg/4e, FHZ
RINBRBEAIRNN 3.5 mg/ 4%, mAME, AR
HEHZUMZRM (CGHNaO,) i, AT
3.5 mg; THEA AT (CxHyOy) i, g
/LT 9.4 mg,

1284

3.4 JHAZMEA FE FeRat SCEk [13] i)
H, PISEA MBIy Hi, FFSE 0
MERR K= 3, 4- "R, Kk HFR
UNMERR 5P S R A, RS R RR 2 4
FUIMERR S A5 ks 5 1 A Fi 2 TS E%
BN SRR R 2, HAb SRR A
WEH WS APPSR, TSR E Pk
FHKRE L T2, RIS K g it
SF%, WHSAEREIN, WA E KA L2546
TR SRS R,

S 30
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