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M OE OB AEIMNEZEHATH YRR LREBEF AN ARTFEEO T E, 5% kA &80RMEEEN
E3BAE T AR AT R A F . ME FTARER | £ | AR MBS 49 &84 2 Inertsil ODS-SP Cis, #3048 A ¥ B7-0.1 % H ik /K
TR A SRR, ik 4 1.0 mL/min, A& K K 4 330 nm, i 25 4 ZARE RS A 35, AR A 30 °CL, BEARE A 10 puL; e S K
64 &35 A2 A Kromasil Cus, A FI AR A THE-7K(32:68, V/V) , #oit] 58 A R R RSN 25, iZ 452185 4 100 C, HA(Z2)REH
2.5 L/min, ji% 4 1.0 mL/min, A8 4 30 °C,# 45 A 10 uL. 2R . FTE08 | %W»f{ﬂfﬁ‘%_‘\;’éz&ﬁ]ﬁaﬁ"’ﬁ‘?&‘?ﬁ‘k*%ﬁ&‘ BNy
#) 2 0.050 15~10.03 png(#=0.999 8) .0.067 80~13.56 pg(+=0.999 9) .0.057 30~11.46 ug(r=0.999 5) . 1.128~11.28 pg(r=
0.999 3) ; #5514 2.12x107,1.30x107°.8.02x 107", 1.09%x10* pg, & R 5 # 4 7.43x10 7. 3.87x107°,2.34x107* 3.36x10*
ng; A E B BE (12 h)  FEHXI 4 RSD 3T 2% (n=6) ; F 39 An A =0 % 2 %1 4 99.6% (RSD=0.83% ,n=6) ,100.9%
(RSD=1.07% ,n=6) .98.8% (RSD=0.84% ,n=6)#2101.3% (RSD=0.99% ,n=6), 3HtAt 3 P T  LELEF FANE
H P 6983 55 2 1.225~1.248.,0.413~0.424 ,0.325~0.332.0.394~0.404 mg/g(r}thlﬂ']RSD<15%)n it S AR
AL E AT AR bRk R AR R A TR P IR B R RS EANER TR THNSE,

KRR 2T KT B30 G SR IR ; %wﬁbﬁﬁ%“;%d—imﬁé‘;ﬁﬁ‘?#;gtﬁf‘/)ﬂ‘lk

Content Determination of 4 Indicator Components in Shengyu Decoction Lyophilized Powder by HPLC
DONG Danhua', LIU Yujun’,LI Yanan',HU Xianghao', SUN Ping', LI Ting", LIU Juyan', GAO Peng'(1.School of
Pharmacy, Shandong University of TCM, Jinan 250355, China; 2.Chinese Pharmacy of Qihe County People’s
Hospital of Shandong Province, Shandong Dezhou 251100, China; 3.Dept. of Pharmacy, Wendeng Osteopathic
Hospital of Shandong Province, Shandong Weihai 264400, China; 4.Dept. of Technology, Guangzhou
Pharmaceutical Group Co., Ltd., Guangzhou 510130, China)

ABSTRACT OBIJECTIVE: To establish the content determination method of ferulic acid, verbascoside, ligustilide and
astragaloside in Shengyu decoction lyophilized powder. METHODS: HPLC method was adopted to determine 4 components in 3
batches of lyophilized powder. The determination of ferulic acid, verbascoside and ligustilide was performed on Inertsil ODS-SP Cis
column with mobile phase consisted of methanol-0.1% phosphoric acid (gradient elution) at the flow rate of 1.0 mL/min; detector
was diode array detector; detection wavelength was set at 330 nm; column temperature was 30 °C, the sample size was 10 puL. The
determination of astragaloside was performed on Kromasil C,s column with mobile phase consisted of acetonitrile-water (32:68, V/
V) ; detector was evaporative light scattering detector; the drift tube temperature was 100 °C, the carrier gas (air) flow rate was
2.5 L/min at the flow rate of 1.0 mL/min; column temperature was 30 “C, the sample size was 10 pL. RESULTS: The linear
ranges of ferulic acid, verbascoside, ligustilide and astragaloside were 0.050 15-10.03 pg (#=0.999 8), 0.067 80-13.56 pg (r=
0.999 9), 0.057 30-11.46 ug (#=0.999 5), 1.128-11.28 nug (»=0.999 3), respectively. The detection limits were 2.12x107*, 1.30x
1077, 8.02x107", 1.09x10~° pg, respectively. The limit of quantification were 7.43x107", 3.87x107°, 2.34x107*, 3.36x107" nug,
respectively. RSDs of precision, stability (12 h) and reproducibility tests were all lower than 2% (n=6). Average recovery rates
were 99.6% (RSD=0.83%, n=6), 100.9% (RSD=1.07%, n=6), 98.8% (RSD=0.84%, n=6) and 101.3% (RSD=0.99%,
n=6) , respectively. The contents of ferulic acid, verbascoside, ligustilide and astragaloside in 3 batches of samples were
1.225-1.248, 0.413-0.424, 0.325-0.332, 0.394-0.404 mg/g, respectively (RSDs among batches were lower than 1.5% ).
CONCLUSIONS: Established method is stable, reproducible, rapid and accurate for the content determination of ferulic acid,

verbascoside, ligustilide and astragaloside in Shengyu

A FEETH « B R K LI (No.2018Z2X09721-004) . -
S WLBESEE . BEFEHr I 2 0 4 AR S5 5 . Bemail decoction lyophilized powder.
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L, Agy 27 s AR A IS S5
= HA S RS L. TR AS AN
IS ERG R I E AL B S 80T, 32 4
AL T L L 228 BURZY B SR, i
MR FR G RAT HURENE Y, AT B PR | e I O 22
7 BRI TSRS REREAL™, a8 nlR Y UL RE MR 22,
(7 B o TRk AR B 5 2 8 B LRt AT A AR
SR G IR S AT I AL, A A8 R BT A R
ANTEA AP F2 20 PR 0 s Mo a5 B b, B 5
BEAEWE T AT U 1R Sh £ L2 B 212 AR s
(AR H )R FRE N A2 2 K7, 2R 2
X LA R GERIME RIS B2 R, BT 3ER &
BEAEHEFY TaA AR A 3 PG H X 4 3 2
M EEARPRIL ST HHT, 2015 4F R [ 25 30) i R ek
AR, Bl i vh 2GR IR 25 i P R HRIE
WIRJTH BTN E, M AR R B0 T 20 & =E gk
FEARIE o O 1T R R AT e fi KRR P R K v 241
T — B, AR 28 7 R TSR e 4 4 U144
TR 25 R TR, Z 053 AT IR LR 590 A A
KA o DR AR i 57 25 B v T il
BRPR B RS AEMIE Y TS Py PR 1 8 B P 5 S g Ty
5 NIRER MRS

1 7
1.1 {88

LC-2030C 7 = RO AH L% A, Fio A AR 45 B4 K
&5 (DAD) . LabSolutions T./Eu ( H A< 5 B HIAEFT) 5
3300 FUZE & JECEU RN &% (ELSD, 36 B L 28Rl 47 R 2>
) 3 XS105 T 4387 K7 (R -6 2 [ bR 32 2 47 BR 2
], JBE:0.01 mg) ; YP10002 AU HL 7 K- (G IEBEYT
I PR £ 0.01 g) s KQ2200DV B8 7
T VERE Rl T S AR A BRA ) s H22-X3 7Y H Fig
CJUPR I A BR 2 W) ) s SHB- T AV 3R 7k =X 22 i 228 5
OR8N K 3B T8 45 BN 1] ) s RE 5298 A B Jie 4 7% e AY
(R AAALE T ) s Vo VR TR AL (b o 1 S B S 5
(& ZE) F NP
1.2 Zm5iiH

BB IR (b5 . 110773-201614, 46 :99.0% ) . Bi&
AERHET (52 111530-201713, 4l . 92.5% ) . ¥ & H 4
(L5 :110781-201314, 4l : 95.8% ) 45 X} HR s Yk I F
rh [ £ 24 i A I 9 B 5 R AS P TR OO IR A (AL
58546-55, 21 : 98.0% ) K I T il A 5 A= R A B
ON] s HE BRI G s alivgek (BU o ek s 4 141
ABRAE]D) s A M YT )IE A S A
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Tab 1 Information of TCM piece
Kk HER R

i BRI Glutinosa Libosch.) TRF NG ARAR
W ZSPHAYIAE ( Glutinosa Libosch.) TRFNGARAR

ETE! IR 4 H Angelica sinensis( Oliv. ) Diek] TR EERA R A A
NE IR (Ligusticum chuanxiong Hort.) SHEE A A A
A% MBI AS: (Panax ginseng C. A Mey.) EMIAELRHHRAT
HE SRHEYIZ 7 € Astragalus membranaceus(Fisch. )Bge.  WWALIUE LA BV )

var. mongholicus(Bge. ) Hsiao]

2 AEEHER
2.1 HTHHEREE

JE 5 E e B B A TR A B
JNE NS4 =50, MIH S A 53, ATCH U RR
K HAE— M, K K25, Bl —25, JOHL U0 AmLne”
$8 A 8 B R 2R AR ) o AR IR AR i Ak an
T BUE B MR R KN (24950 8 Gk ~5 H K/ A
W B I ST 1.24 g, 05 K
4% 2.06 g, BT, K 400 mL, FR i, B TH
B b, K RE 20, SO SRR | 28 T A
I/ 200 g, f5E 1B A 200 H R Je g A g, B R
25t A BN AR R e 75 AN T 50 CHEA Tl vk
A, 1 BR800 W T A R TV R TR LR R T R
T AFBIEAATRT Ry . e LR kil as 34T VR
Ty, 454391 190615, 190616, 190617, Ji it 4351 A
4.92.5.14.5.07 go 75 [FIE il 2 BAAARE & - B BY BURR &2
KRNI NS KR 1.24 g BEEEIK R 2.06 g, 7% IR FE g
il 28 il o5, 45 B EUE H B BB 1Y I A B
PEART R ALFEAT 3403 TR, BUTTRR 2.5 g5 BUE BY SRR
SRR/ A B )1 O ASRA & 124 g,
B R 2,06 g, 4% FaRFE Sl a5 vkl 5 A5 3 i i 1
FIBAMER T8 B, SEAT 3 40y 1R AT, BT M 114 g
2.2 FIERER EBEHEENEANESENE T EETL
2.2.1 @IS FESCHR[12-13] R Al B3 B A A
£, {4, 1% K Jy Inertsil ODS-SP C5(250 mm = 4.6 mm, 5
um) ; FEENFE A H I (A)-0.1 % BERR KR (B) , SR FAA
P& (0~8 min, 5% A ; 8~55 min, 5% A—27% A; 55~
57 min, 27% A—73% A ; 57~60 min, 73% A—5%A) ; i
A 1.0 mL/min; K248 4 DAD, #0135 1 4 330 nm; £
1430 °C 3 #ERERE M 10 L.,
2.2.2 RWHEI R (DX IR SRR 5 o BB ER |
BB AEHE T RO EE A P IR X B A iR B B 1 mL
Fi] 1 12 1.356 mg. B &8 fE 0% 11 1.003 mg 1 &5 A P4 Iis
1.146 mg FY TR A5 XoF HEL Sl D25 W 5 4 28 VR LA FH B
100 4%, 75 2 45 1 mL 7 BT 8 R 13.56 pg. B & (L0 17
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10.03 pg FIFEAS PYFE 11.46 pg BTG X BESLW. (2) it
I An R A5 o BUSO RT R (it : 190615) 29 0.5 g,
WEE, BT EEHIER Y, K% A 70% H i 25
mL, B, FRE it , HEA 30 min(Bh% 250 W, 4% : 40
kHz, F[RD) B0, FEARE B, FH 70 9% Y AR A2 D82k 1)
J i, BRA) A B E L, RS (3) PAMERE A IA TR A
%o BUHEZR T8 A 250.2 g, ¥ F Rt it v i bl 4%
Jrikileg, BIfS

2.2.3  FRguid AR 2 5C2.2.27 W0 A R R
AR VAT R T BRI B R S VA TR AL TE 2,217 0 £
TS T EREN A e SRS R . S5 R g A
T, AU 143 B BE AT 1.5, LA LAY o A I % 43 f )
ST, B AR LA BT B IR I T AL T 3 000, £43% ]
LA 1,

BT

U,uv

t, min
T AT BT RE S AR A 5 C BRI B S8 e Bl Fn
A Y RTEAS X i i

Note: A. test solution; B. negative sample solution A; C. mixed con-

trol solution of ferulic acid, verbascoside and ligustilide
Bl MEHE ESEET REANEIEVNESAKE
BikE
Fig 1 HPLC chromatogram of content determination
of ferulic acid, verbascoside and ligustilide

224 LMEXRFLE il EWE2.2.2" W MRS
X HE IV 459 0.05.1.2.3 .5 mL, & T/ [H 10 mL &l
I 70 9% FY R Bl A5 5 AN [R] o vk B A TR A5 %o B
SRR . BU2.2. 27T RS X R A VTR L ik 5 4
R TR AN IR S VAT, $ 2.2 1 R o 1 SRR
FE, AR R AR bR () (UG TR R AR AR () 3l 2%
il 25 B bR e 2k TH R LRI R . 4551 & U TE
25 A IEFER I P ST AR R AT LR 2,
x2 KMXRERER

Tab 2 Results of linear relationship test

(Gl (ElEyg r SR, pg B, ug  FEl,ug
W y=975x10%-471x10° 09999  0.06780~1356  212x10°  743x10°
TEEHE y=393x10w+125%10° 09998 0.05015~1003  130x10°  387x107
HANE  y=409x10%+3.07x10° 09995 0.05730~1146  8.02x10°  234x10°
WEET  y=1744x+4.634 0.0999 1128~1128  109x10°  336x107

2.2.5 KBRS ERRELE  KEmRBC2.2.2" 0T R
X HE it TR RO B o PR A PR R L 2.2, 17 U
OISR FESEIE R E 6 X, 1L RGN, {5
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3 LI, A B s M bRy 100 1IN, A5 B, 45
W2,
226 FEEERE  KEWIRC2.2.27 WU IR A X B
WOE B, 452,217 T N A% S SRR 22 6 1k, 10 5%
R, S50 BTRLER B S AR WH T R AR Ay i g 1 Y
[ RSD 4351124 0.52% .0.98% .0.75% (n=6) , 2 B %%
K R AT
2.2.7 FUEMERE  HUE iR (5. 190615)
YR TFEIRAE R 0.2.5.8,10,12 hit}, #%2.2.17
TR % S AR AR A2 Il S s ] . 255 BT BEAR LB
B8 A6 T F0EE A PN g 0 1R AR Y RSD 4301 o8 1.02%
0.47% .0.72% (n="6) , W {1 i A W FE 3 IR S 12 h
NS EPE R AT
228 HEEMEE  BRE R TR R (S
190615) 6 3 , 4% “2.2.27 Wi T J5 1 il £ H i & V5 W, F
“2.2.17 TR S AR E | 0 S0 T RO MR IR
TR O G55 BTARIR B ASAEMETT A EE A Py
PE P-4 5 B 43 31k 1,246 ,0.414,0.324 mg/g, RSD 43511
0.96% .0.61% .0.55% (n="6) , &M kAR IF.
2.2.9 AERDCERIRES R TR AR AL (S 0 190615)
610, B2 0.25 g AEHHRE , o0 BT IR,
TSI %k Bt o, #62.2. 27 300y vl 43t
TR VA TR, F 2.2, 0N (8 A5 AR HERR I R | 0 SR AT
FOF TR B W I RE e 2528 B3R L E3EAE
WETT FNELAS PR F- 25 B4 43- 51 8 99.6 % (RSD=
0.83% ,n=6) .100.9% (RSD=1.07% , n=6) i 98.8%
(RSD=0.84% ,n=06), £ W33,
*3 MR EEEETNERNEOKRRABER
(n=6)
Tab 3 Results of the recovery test of ferulic acid, ver-
bascoside and ligustilide (#=06)

B HEREEmg MARmg  WEEmg FCR % FHERE % RSD,%
WIER: 03053 03232 06241 98 64 9.6 083
03240 0332 06496 10075
02954 03232 06184 9995
03252 0332 06438 9856

03268 0332 06476 97
03057 0332 06300 10035

LI 0.1014 0.0992 02015 10087 1009 107
01076 0092 02089 10207
0.098 1 0092 01968 9945
0.108 1 0092 02087 10145

0.1086 0092 02074 963
0.1016 0092 02029 10215

HARPE 0.0794 0.0819 0.1605 99,04 9.8 0.84
0.0842 00819 01646 9812
00768 00819 01585 9975
0.0846 00819 01648 9796
00850 00819 01653 98.08
00795 00819 01614 10002

hEHERE 00ESE31EEE



23 HKRHESQENEREEL

231 @EAM i H R Kromasil Cis (250 mmx4.6
mm, 5 um) ; i sHH A 2 -7K (3268, VI7) s K 2%
ELSD, I 8 B 100 °C 5 (&)W 2.5
L/min; % 3% >~ 1.0 mL/min; #5830 °C ; gL &N 10
ML”“O

2.3.2  VEWAGHl R (L)X RE SR A5 . FRECEE e
) HE ot 3 A, P A A AR 1 ml 3 B R AT
5.642 mg YT BRI 38 U 5 #3245 VRO R B A R 10
B A5 3 R Mk B Ry 564.2 png/mL YN BR SIS . (2) 41t
WA 5 o BUAT M2 1.0 g W& e, BT HZE
HETEI RS 5 0 A 2 50 mL, FRGE o f, R A AL B 30
min, A, FERRAE 0T, B FF R 2 0 ) o o, 5T
JEt S R SR M 25 mL, 25 T, BRIE hnok 15 mL fii
VS A s FKARRT) IE T B PRS2 4 K, BFIK 25 mL; 75
FEIE T Wdf , AR IR PR 2 YR, K 40 mL; FE B4,
IE TR ZE T, Sk T P BE % , e # 2 5 mL B
TR A 0 B AT LB I (0.22 pm) BE AT, BREEUE
W, B (3) BHERE S A B il 45 o BUHMEATH B
1.0 g, 4% iR s vl 28 il 4, RIAR,

2.3.3  RGUEMAMERE 3 5C2.3.27 T TR A X IR
AR A S A VRCRT B R SV TR B, 2 2.3, 1" I 3%
SRR HEREIE SRk A5 AR kAR T
B T S5 RH QU ] 43 15 B 24 KT 1.5, FLA s o3 X A
D843 B4 2 TG 3, R A A B R ANIE T
4000, fa gl ILIE 2.

U,V
S G
>

-_ AN

75 10 125 15 175 20 225 25 275
t, min
T ABERAR A B PERE ALV TR B 5 C 3 FE H TP BRI

Note: A. test solution; B. negative sample solution B; C. astragalus

0 25 5

control solution
B2 ERATSENESHHAERIEE

Fig 2 HPLC chromatogram of content determination
of astragaloside

234 LRMERRFEZE SRR B 2.3.27 T X ]
AP 45 0.1,0.2.0.4.0.7 .1 mL, & T 5 mL &),
T ER ) i 6 AN )R R 1A ) BRI T . 4222.3.17 I
T SRR, DA H A A 8 X A A A B
(x) TR X EOCR AR () Ll AR v i 4R, 145 [l
T, S50, AT E SR R B N R X R R

hEHERE 200EEs1EEE

I LR 2,
2.35 KPR 5 ERELE KRR 2.3.27 Ik )
HE S VA TR 5, R R U RS 4 2.3, I i
SRAFHESEVERENAE 6 UK, 0 SRR AL, M{5EMEEk R 31
I, A I BR 5 A5 M 1o 10 1A, 755 B PR, 45 5 I
2,
2.3.6 KEERIEY  OREAEWCR2.3.27 WU X BRI
TE A, H 2.3, U A A I SRR E 6 YK, Il S
L ZER, W T IR TR AR RSD R 0.67% (n=6) ,
FWERG % B BT o
237 FaErEls WOl B E W (S
190615) , 43 51 T = I 48 N i & 0.2.5.8.10. 12 h i,
Fe 2. 3. 17U S AR TN E e SRk R, S5,
H B IE A RSD K 1.15% (n=6) , B 5 v
WAE IR 12 h RS E M R
238 WM BE - HR TR A (S
190615) 6 {7, 4 “2.3.27 T T Jy 325 il A5 Ao b v L, 4%
“2.3.17T0 T S A HERE DN E 0 S 0 g, RS bR
DA G, S5, WER TP E 58 0.398 mg/g,
RSD H0.74% (n=6) , FH Jr i B P R AT
2.3.9  AERIBCRIREE  BOR TR S (JiE5 1 190615)
6 13, BR324 0.5 g, KM , 40l B T H AR,
B O] B A BOE o, $62.3. 27T T ik A
AV, $62.3. 17 0 RS A5 R UERR N | 0 SR 0 TR
BORHE R R A AR iR . 4558 SR FY
JEEEI % 101.3% (RSD=0.99% ,n=6) , TE W 4.,
x4 ERPHERKERRKER (n=6)

Tab 4 Results of the recovery test of astragaloside

(n=6)
BRI AR mg AR, mg et mg  BRER, % FBENER, % RSD,%
02007 01975 0399 10085
01992 01975 03998 10157
01997 01975 04009 101.89
1013 099
02006 0.1975 04018 101.90
01992 01975 03952 )
01998 01975 04015 102,13

24 EWAFTHHANBSHEENE

2.4.1 PIBARR \ BAMIHFEANERSENE B
3R TR R ol R, $2.2.27 TR )y i i A R
VW, 2.2 17 U (G AP FEREDN SE |, $ AMRIA T
BATZRIR B AERE T RIZEA N R0 & . Bt RR AP AT
2UyINRE o S5, A FHEK BT BIRR B S B A N
Pk B A — PR TR IR 5.

242 wWEHHGTENE BOHA T, #%42.3.27 51
DOk A BRI, AT 243 F 2.3 17 IR
TEARAFHERE  ME BT A S i SR AR
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B B — M TR R 5.
x5 3HMEEGETMHITERE EELET ZXR
EMEERFNSENESR (mg/g)
Tab 5 Results of the content determination of ferulic
acid, verbascoside, ligustilide and astragalo-

side in 3 batches of Shengyu decoction lyophi-

lized powder (mg/g)
e IR EELMET TN P

S B2 HE Fh 2 HE Bl B2k BE Bk Fah M
190615 1253 1242 1248 0415 0411 0413 0329 0321 0325 0392 0399 03%
190616 1221 1229 1.225 0413 0417 0415 0331 0332 0332 039 0392 0.3%
190617 1232 1226 1.229 0427 0421 0424 0325 0.327 0326 0401 0.406 0404
HERSD, % 0381 115 0.94 1.09
3 itig

3.1 MHE ESEHEEFNELANGEESABEHNES
ERERE

ARG TEEE N BRI | B S AL T A EEAS R
NS VAR, AT W 70 9% H RN 50 % T EE 3
TP B T A P B, , 25 SR B0 70 9% HYBEXT H AR L3
PFR IR 5 5 53 0, 2558 T R B )% H A B 2 B
L, 25 5 B 30 min 5 45 .60 min (98CRAH
M. B, BTERR | B S AEWE T R A N IR 0 it
TR AR VA TR A T 45 3R F 70 % FR SR 75 AL B 30 min
32 kL EMmRL

ARG 7E E 7 BRI B S AERE T FEEA N R 9 1
N RE L, 1 G DAD BEFT T i K, K IE
330 nm P KT LR A, 32 A AR X 1A R AR K 5 SO HE
TR B K CNE-7K , I Bk B SRR T
FNFEAS TR Y 53 B8ORS AT, H R 3 ST B R (i A
W] 8366 B2 L SO AE K AR A 0.19% B IR , i I TR 45 DL it
A 5 5 KA ] €233 A Inertsil ODS-SP C s, Kromasil
Cis A Cosmosil-5Cs-MS- I #£47 T He 4, & R A Inert-
sil ODS-SP Cs B X} F i 34> H ARl %) 43 125 B Fh g 11
-, 1M Kromasil Cs HIE A H T4 Mg S 1

25 bk, A g 37 4 ] e 0 BRI ER R L B SR AR
WEFE A Y R FBE TS R FE A R SR vk g
SEVELF 55 RAa e T R B R A, N A R T

3 0 ot A TR R A R
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