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 E BEWALREMERLRINTRETZ#EF AT HEF AB®RBREFEF ST SHRMEN(HPLC) %,
Frik A Agilent 5 TC-Cis &35 4, RS0 A0 4 THE-0.1 % BB ik (B 2R E) , A8 4 30 °C, ik % 1 mL/min, 47 % K % 240 nm,
HHEAI0 L, SR EEF AT N HF JTHERBAIEEE AN T E K E 5 A A 4.80~240.00,4.84~242.00,7.00~
350.00,4.72~236.00,5.18~259.00 pg/mL & B A 5 & A4 @42 2 RAFA KM £ R (1=0.999 8) ;45 55 & AT M T A X
RSD 3T 3% (n=6) ; 3 nkf w5 4 97.22% ~101.36% ,RSD 4 1.19% ~2.43% (n=6) . 534t F Lk 5 A M4 25
B4R K A 2.019 3~2.360 0,1.624 2~1.847 1.5.637 7~6.828 0.5.015 9~5.717 0.1.208 8~1.754 6 mg/g., L&t ZFH F ML S,
FAYF, TR TR LRSI L6 R4k K -F,

KR BEENSTIKRE;SEMNE; H0rMES%; ZiEd; LA, 953 TR B B; 25 E 3

Content determination of five constituents in Shenfukang Il capsule by HPLC

YIN Jiyao', SHEN Xia', HU Jing’, CUI Xiaomin®’, REN Hui*, QU Tong”, LI Ning’, QU Kai"*, CHEN Zhiyong'*
(1. College of Basic Medicine, Shaanxi University of Chinese Medicine, Shaanxi Xianyang 712083, China;
2. Shaanxi Academy of Traditional Chinese Medicine, Xi’ an 710003, China; 3. Dept. Two of Nephropathy,
Shaanxi Provincial Chinese Medicine Hospital,Xi’an 710003, China)

ABSTRACT OBJECTIVE To develop an HPLC method for the simultancous determination of morroniside, loganin, paconiflorin,
salvianolic acid B and icariin in Shenfukang Il capsule. METHODS The determination was performed on Agilent 5 TC-Cis column
with mobile phase consisted of acetonitrile-0.1% phosphate acid (gradient elution) at the flow rate of 1 mL/min. The column
temperature was 30 “C,and detection wavelength was set at 240 nm. The sample size was 10 pL. RESULTS The linear range of
morroniside, loganin, paeoniflorin, salvianolic acid B and icariin were 4.80-240.00, 4.84-242.00, 7.00-350.00, 4.72-236.00 and
5.18-259.00 pg/mL (#=0.999 8) ,respectively. RSDs of precision, stability and reproducibility tests were all lower than 3% (n=6).
Average recoveries were 97.22% -101.36% with the RSDs of 1.19% -2.43% (n=6). The contents of above 5 components in 5
batches of samples were 2.019 3-2.360 0,1.624 2-1.847 1,5.637 7-6.828 0, 5.015 9-5.717 0 and 1.208 8-1.754 6 mg/g, respectively.
CONCLUSIONS The method is simple,accurate and reproducible. It can improve the quality control level of Shenfukang Il capsule.

KEYWORDS Shenfukang I capsule; content determination; HPLC method; morroniside; loganin; paeoniflorin; salvianolic

acid B; icariin
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KB 235, ITIRTHL B [ BT Ak i 2 A= 5 i
A, B 15 2 7R VR B 1 -4t if A= 4 R (hepa-
tocyte growth factor, HGF ) N H: a2 1A ) i 3 iz ¥ {0 X 1
(c-mesenchymal-epithelial transition factor, c-Met) , ¥ #5
V) 7 J5 T 400 i 1 5% 4 0 T R R B 2l 56 B ) RE Y A
FAS, S EE s B AR 15 e B 1) o s s il AKOF A5
B 751 v 4% 41 )5 246 1 2020 4E i (O [ 24 ) (—
) e g ST A 4, SR R SO AE €233 (high per-
formance liquid chromatography , HPLC ) & 5 11148 83
ML T DT, RATT AT ST PSR PR R B
FR R TP R AR o, T T TR A
I i, LA DR s L PR A FF 08 A Rk R 2 4k
1 #rt
L1 FEUEE

Agilent 1260 R 41| HPLC Y R 4t ({45 VWD Kl %
Fl Agilent Chem Station T.7Euf ) Il H 55 [F Agilent 23 ] ;
KQ-100 ZYjH 7 i i Ve ML 1 B 1Lk 75 A A R A 5
BS210S B HL T34 K- (d=0.1 mg) \BT25S 1, 143
B K (d=0.01 mg) 0 [ At 50 5 2 ] 1 K747 B
NG
1.2 FEHREIKF

B A E 115 e 3% R B D 4 Hh R R e 2R 7, AR
0.3 g x 45 i/ , fit 5 43 %l o 20201101, 20201110,
20210724, 20210929, 20211013, B3 17 %F B 5 (it =
P1IMI11F2846, 4 fF =98.0% ) . T &% 1 XF I8 & (#t =
P24011F128801, 4l =98.0% ) . F+ 1k B X e i (it =
PI3N11F130912, 4fifif =98.0% ) ¥4 [ I 152 PRl
oA R w5 27256 B (1S MUS T-17031901 , 43 =
99.3% )W) F LA 2 T RE AR IR A BR A B 5 PR 4T
HE S (45 0737-200111, 463 =98.0% ) W [ v [ £ 51 2%
i K R WFSE B 5 £ (€A% 240) g FH 5% [E Thermo Fisher
Scientific 2yl HAbIRFHII R b4l , K Ry a4tk .
2 AEEHER
2.1 \iEEH

K i Agilent 5 TC-Cs (& 3% £ (250 mmx 4.6 mm, 5
um) ; AN AR 2 (A)-0.1% BEFR T (B) , 6 B2 Yk i
(0~20 min, 10% A—20% A ; 20~30 min, 20% A—30%
A;30~40 min, 30% A—40% A ) ; 14 30 °C 5 i HE M 1
mL/min; B A 240 nm; EFE R 10 pl.
2.2 BEHIEIE
2.2.1 TRAX IS RAT S REERIBGLTT Tk
T ATEGH FHI IR B R 28 1M B A i, BT 10
mL 25 H L, 0 80% FR s R IF 4%, A & S 4T
0.240 mg/mL ., THE% T 0.242 mg/mL A5257F 0.350 mg/mL
FHE R B 0.236 mg/mL P F7E 1 0.259 mg/mL AR5 %
HE S TR

FEZEE 2020 FEEIIEE I

2.2.2 fHARERGHIS  BUEERE T SRENEY,
WA A PRI 0.5 g, B T 50 mL ELIEHEIE P, Hokhik
I 1:100 (g/mL) il 80% HI ¥ 50 mL i 22 35 fift , Bk ot
2 MR (35% 40 kHz, 772 300 W) 4b P 30 min, B HI &
R PR E R, FH 80% H kb S DRk i S, BB 5T
260.22 pm PFLIEREL U8, ISR, BI15 .
2.2.3  FATERESNES IR E A HR R Dy RIR 2, 4
BB BRARAT P2 MR 2 22 A BAPERE &
FEAY B 2.2.27 TR 5 ik 4 45 B RE S T
2.3 REEAMRE

B R AR A T TR B ) B SRR B M
4% 10 puL, 4 A HPLC A, #2 2. 170 | (& 1% £ R RE
FE G OIER (K1), M L5, B ERE T S gE T
TEpAE R ATZYTE SHIER B R IR AR
AR PRV R ARSIk 20 522 .52 856 .55 345,347 545,
259 194, 4% B BE 43 5114 1.63.1.72.2.80.2.77..2.69, B
FES T, FWZ 0 T R G0E v R AT
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24 ZMXZR ESMRFAKENRER

% R TR A B A 0.2.0.5.1,2.5.10
mL, F 80 % H 4353158 25 2 10 mL 20, FRdiee2.1”
TR RS 4 RE 10 uL, i W TR . DA BE 5l 19 S5
MR AR AR bR (X)) ETRTE R AR BR (V) HEA T2k [
VA, A3 5 A B4 1 BT A A G 2R B0 () RN PR T
SGERILF 1, FELUGEMEEL 102 1.3 1205548 R FRAAS:
DBR , SRAFBE DR ATZHE SR B AR
) 52 BR324 0.166.,0.198.,0.877.,0.220,0.260 pg/mL,
K BR43- 514 0.056 ,0.066 ,0.292 ,0.073,0.086 pug/mL.

®1 SAMOMLEETERER

%) [EIEyES r MR/ (pg/mL)
St =15 866X—3.404 1 0.9999 480~240.00
DHF =15 8811+9.005 2 0.9999 4.84~242.00
AHTE Y=5 166X+22.6740 09998 7.00~350.00
FHhiRB Y=13513X+7.3847 0.999°8 472~236.00
R T=100834+2.913 2 09999 5.18~259.00

25 MBEEEE

BURAXT BE SRV TR, $52.1 7 TR it S5 F ik el
AE 6 I, e s A UM IETH AR . A5 5R B, SO 1T L 4R
T AT FHB R B IR F A2 1T W T ALY RSD 43 518
0.42% .0.54% .1.62% .0.38% F10.23% (n=6) , Z& HI{Y
AR AT
26 THEEMEZE

B[R] —#t B A2 5 11 5 e 2 (k5 20201101) il 45 11
PR S W, B IRAFAL, 435 F 0.2.4.8.12,24 h i 4%
“21VI ARSI E  1C R A M TR A5
WIR, BT S ERTT T PHER IR B LR AT
16 AL RSD 43 51 5 0.65% . 2.03% . 0.62% . 0.36% Fll
2.36% (n="6) , ML SIS AEZ IR T AUE 24 h INER
FENE R AT
2.7 EEMEE

B ] — it B 2 R 15 e 5% (45 20201101) , 4k 6
By, 53 45 2.2. 27 BUR Jy ik g AR R, PR 2.1
TR S A R R E 10 SR A A I T AR, DASIMR
AR S D S . AR BN, SR R
T AT S R B AR S ZE 1T 5 /1) RSD 43 5l 8
1.66% .2.36% .1.09% .0.17% F11.45% (n=6) , I i%
Ik EEE R
2.8 HREEE

KR SLIETT DT AT FHI R B fE
FEFXT HE AL A I, T 80 9% I LA R AR RS, il B3 5
A R e FE AR Yk 1.000.,0.816,2.984,2.860,0.616
mg/mL [ L — X BRIV . A B AR 40 5 A o
HH B TS e (5 20201101) N1 29 0.25 g,
6 1y RIS B — X BE SRV T, B2 2. 2.2 00 R
P R RIS L $ 2.1 TR A3 SRR
TS A3 (AP [l s, 25 SR B 5 T e R
I PRI 2,
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F2 HEESINBSHEREERLER(n=06)
i WkeR/ B/ mAE/ WfRR, IR T RSD/
g mg mg mg W&/ % i/ % %
SRR 02506 05060 05000 09887 96.54 9895 207
02505 05058 05000 10062 100.08
02507 05062 05000 1014 10104
02510 05068 05000 1011 10086
02507 05062 05000  0.9993 98.62
02506  0.5060 05000  0.9888 96.56
DR 02506 04070 04080 08105 9890 97.2 186
02505 04069 04080  0.8019 96.81
02507 04072 04080 08146 99.85
02510 04077 04080  0.7985 95.78
02507 04072 04080  0.7955 9517
02506 04070 04080  0.8019 96.79
AT 02506 14902 14920 30407 10392 10136 214
02505 14896 14920 29937 10081
02507 14908 14920 29822 99.96
02510 14926 14920 29771 99,50
02507 14908 14920 30463 10426
02506 14902 14920 29775 99.68
FHREEB 02506 14327 14300 28339 97.99 100.53 243
02505 14321 14300 28417 9857
02507 14332 14300 28974 10239
02510 14350 14300 28817  10L17
02507 14332 14300 28476 9891
02506 14327 14300 29218 10413
FEET 02506 03058 03080 0.6067 97.69 98.04 119
02505 03057 03080  0.6074 9795
02507 03059 03080 06120 9938
02510 03063 03080  0.6046 96.85
02507 03059 03080 06123 99.48
02506 03058 03080  0.6042 96.88

29 HmBFENE
W5 AU SRR TS i, 23 3l 2.2.27 T Ty kil
B BRI, 4% 2.7 N (3G SR AR HERR I E |, 10 5%
TR, LUSMRETTERE L P 5 AN 135 4
HEREAFATINE 39K, S5 R LK 3,
®3 EEEELNHMAHESBNELR (mg/g,n=3)

#5 S St REL] FHERLB T
20201101 20193 1.6242 5.946 5 ST70 12203

20201110 21534 1.8471 5.8429 5.1478 14365

20210724 23600 18027 6.828 0 53816 17546

20210929 20815 18333 5.6377 50159 13927

20211013 21800 L7115 3.9930 53107 1208 8

3 itig

3.1 3EERAL ST HYIEER

ARG IR ST UESE , L2 B 8 B ] 3 5 e S
i AL 2K 77 ¥ (advanced glycosylation end products,
AGEs)-AGE 3214 (receptor of AGE, RAGE) 5 538 f& 41
il RAGE A% [K] -« B 25 [ Fl 22 24 i S0 TG 25 11 It 1 3%
S R =R AR €k I NIF PESIDON =g K vl &
FHY S 111 488 v 1) By 1 T A 20 5 AGEs 5% GMCs
7 A R A JBE DO 7 3R, D AR S, AR A I, DA T
WO DIREN T AR AT AT 25 AT LG ok 0 R SR
A5G A B RIR TP O GMCs Y45
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AT &5 B LR APVE FHY s PRSP R B AT 38 2
PO Br a1 2 i Ak N T A R AR I 2 RE A
1 5 1R AE TR AR A T R A A e R T SRR s
DIEe™. LA b 5N RAFH BRI VE R, 5y
R 2020 4 g € H [ 24 i) (—38) 45 246 A I 4 A
G300, R, ARG BOHAE R B A R T 5 e 1 o 452
HlFEFR BT
32 HiXmBEREEFENER
FIACA S A 0k AR N B 5 T
PR (2T P S 20 % F L 40 % HP % .60 9% FP R
809% HI ) FEICTy =X G A FE I A [l i $ ) ($2 X
fFIE] (15,3045 min) R (1:50,1:100,1:150,g/mL)
PEER B .23 W) X $2 BUSCR W 5% i), i 28 52 1Y)
il 28 71 - LA 80 % H A 4 B ), BHA LA 1100
(g/mL) , A1 K, #2030 min.
3.3 BifHEMREEaEERGENER
AW #%E T A XB-Cs, Agilent 5 TC-C 3% 2 Fif
ETEREXTHE PRI 52, 45 5 A B0, R FHIX 2 Fh €
TEAE TS 5 AN BLAT T AR T , BV 25 35 mT B AR
ISy Sl . RIEE, 8% 88T R R AR (25,
30,35 CHXF AR 43 B8 BERZ i, 25 5 K B, 51> Bl A
TE 30 CHF I B R e, U &% 7% Agilent 5 TC-C s
o RE R R BN 30 C.
AR HEE T H -SRI H E-HRBE . &
G-BEIR IS I - RIS R M R S, - E 5 T A
[ B2 (0.19% .0.3% ) B H i B2 %) 5 1> B3 53 5 FE 1Y
o, AR AR R CHEVE AR S R G, (ki
FELR BV AR 43 B8 A W TR VBRI 1 R 3 o) A 24 1)
A3 B RO N K (AR 1 43 18 FE A F IR, e ¢
TEFE B -0.1 % BEIR TS WA R sl A
34 WK HERE
FH 2020 4F g € r [ 24 i) (—38) ™ S AH I SCHR AT 41,
AR 5 A LA ) Fe A A I 5 R AN [R] e R R A 230~
270 nm Z [A] . ABFFEHELET 230~270 nm 22 [A] A [a] i
$:(230.,240.260.270 nm) T 58050 19 H UG 00, 25 5 &
BUAE 240 nm P T 45 A 70 8 BB R DT BT, T L
240 nm AKHIE K .
2R b AR I TS R R 1S A v s e HL
55 LI R 24 850 B A 2 19 5 A B E M TR R, B IR
BN T ) e bs S I E Tk . 2 R U
W R PELT A B TR B R 1S A T A
IR BRI LI PR FH B8 e A de 4k
S 2% 3Tk
[ 1] FR/NAL O, XERLT, 48 45 B Rt o B e a) o &1
Ak 2H 44 TGF-B, Fll PAIL-1 36 3K i 5% Wi [7]. % 05 o 15
2018,39(2):143-145,153.
[2] JEBIL, 2B, A8, 55 B 25 115 2 198 208 o % &
BHIASE o R U /NBR R A i 48 Ak R 380 I 52 i 1],

FEZEE 2020 FEEIIEE I

[11]

[12]

[13]

[14]

[15]

[17]

[18]

T PP R A5 S R 2, 2016, 17(5) : 400-402.
FBE B, 5, 55 45 B A 55 KR s e %
V5 Y HBZY-1 B /)N ER 2 20 I R 12 14 5 i [ 7], v [ v
THBESE & Bk 24, 2020,21(11):947-950, 1035.
S, XA, R/ NAL, A B R IS0 R U T o 24
A A H -3 BRI D). P 25 25 B S IR K, 2012,
28(3):99-101.
FR/NEL, B, X0, 55 B A B 11 5% 5/6 IR K
B T BE M2 TGF-B1/Smads {553 % ) 52 [1]. [ B o 2=
Hh2Z475,2018,40(12) : 1165-1169.
S Ak BB, S5 SRR TS0 1] ST Ak Box
N b B /INE AR AR A T 0] B v =, 2014, 35
(1):103-105.
FWAR, EIE , BB, 5 25 B Bl 7 S AR X B
B 2% PR BB I ZH 2R S R R 9 [ B B, 2020,
41(1):3-7.
SRR, Bz, R /NAL, S5 AR 1SRG A il sE o 1
240 M R AR 1 [R] 2T 4 A K U 2l RE HGEF 1 C-Met ()
YRR .U R, 2017,35(10) : 51-54.
[l 2y 5y 2 A N REAINE 25 . — 3T [S]. 2020 48
R AL ST s P E R 2GR H R, 2020029, 77,165, 340.
LV G H,LV X, TAO Y H, et al. Effect of morroniside on
glomerular mesangial cells through AGE-RAGE path-
way[J]. Hum Cell, 2016,29(4) : 148-154.
WANG DY, LI C X,FAN W C, et al. Hypoglycemic and
hypolipidemic effects of a polysaccharide from Fructus
Corni in streptozotocin-induced diabetic rats[J]. Int J Biol
Macromol, 2019, 133:420-427.
WU L L, WANG D, XIAO Y, et al. Endoplasmic reticu-
lum stress plays a role in the advanced glycation end pro-
duct-induced inflammatory response in endothelial cells[J].
Life Sci,2014,110(1) :44-51.
IhiN AR VAT S 15 D RE B Holm R HI[].
Hh ] S 7R 2 2R, 2010, 16(17) : 244-246.
TANY Q,CHEN H W, LIJ,et al. Efficacy, chemical con-
stituents, and pharmacological actions of Radix Paconiae
Rubra and Radix Paconiae Alba[J].
2020,11:1054.
BPHE SR, RS SE S 2 IR ES B ] 2T 4 AL
RO AC B BV R LI F 2 (0] P R 25 17, 2021, 32
(8):915-920.
XIAO Z,LIU W,MU Y P, et al. Pharmacological effects
of salvianolic acid B against oxidative damage[J]. Front
Pharmacol,2020,11:572373.
HUY, WANG M, PANY Z, et al. Salvianolic acid B attenuates
renal interstitial fibrosis by regulating the HPSE/SDC1
axis[J]. Mol Med Rep,2020,22(2) :1325-1334.
WREE , BB, FB , 55 2 A T Rk 1 Bk /)N
BRAE A AR I B SR AN HRHT A 52 R (] [ v R 2515 5L
Zki,2019,26(11):46-51.

(ki H #91:2022-01-06 &1 H 11: 2022-07-13)

(Gt ALERR)

Front Pharmacol,

China Pharmacy 2022 Vol. 33 No. 15 - 1841 -



