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Simultaneous Determination of Six Ingredients in Gushukang Capsule by HPLC-DAD
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[ Abstract | Objective: To develop an HPLC-CAD method for simultaneous determination of six
ingredients in Gushukang capsule, namey naringin, epimedin B, epimedin C, icariin, 5-hydroxymethylfurfural
(5-HMF) and tanshinone Il ,, in order to provide references for its quality control. Method: By HPLC-CAD,
chromatographic separation was performed on a Agilent ZORBAX Eclipse XDB C; column (4.6 mm x 250 mm,
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5 wm), with acetonitrile (A) -0.05% formic acid (B) as the mobile phase for gradient elution (0-10 min,
10% A; 10-25 min, 10% -25% A; 25-30 min, 25%-30% A; 30-45 min, 30% -60% A; 45-50 min, 60% -
75% A), the flow rate was 0.8 mL - min ', the nebulization temperature of detector was 35 “C, the column
temperature was maintained at 35 °C, and the injection volume was 10 pL, so as to determine the 6 contents of
Gushukang capsule. Result; Naringin, epimedin B, epimedin C, icariin, 5-HMF, and tanshinone II , were
linear within the ranges of 0. 006-0. 120 pwg (r=0.999 7), 0.041-0.820 pg (r=0.999 9), 0.011-0.220 pg
(r=0.9996), 0.022-0.440 wg (r=0.999 8), 0.012-0.240 pg (r=0.999 8) and 0.005-0. 100 pg (r =
0.999 8), respectively. The average recoveries were 99.26% , 97.99% , 98.17% , 99.34% , 98.26% and
99.25% , and the RSDs were 1.7% , 1.0% , 1.6%, 1.4% , 1.9% and 1.3% , respectively. Conclusion;

The method is accurate, convenient, sensitive and reproducible for quality control of multicomponent in

Gushukang capsule.
[ Key words ]

(5-HMF) ; tanshinone Il ,; content determination

BB P 2 — Rl 1 AR AT A
PEREA T Z I AR bR, % A R B AE S G . R R
o2 R PR A B RN O PE Sy
I, B AN B 25, W IO SRk, TR R
LA BT BB vh AR R AN e L AT A Rk ik ¥
I, S R — Bl A A R R B
L7/ R

BF5E e W], 1 2 2 1 45 SR 2ROR 0 iR e 7
YU B B 35 B2 A 55 -0 T L I Ay A
35 A f AR AR 2 — 1 L AT AR HE 0L A
U PR I, TR PR AN M B, B R R
BRAN TGS 5 Al R R R B RN O A RS, AT
B I 40 L 384 5L, 3 T R O R R IV E A
Wy R B M 4 BRAT IR AR E AR T 2015 4
R P 25 30 ) (), H oo R M Y
M AL LU SRR N AR R e B B Sk ST
FR R L 5 TR R i 4 o 4 o 7 T AR . R
I 38 S 30 7 R IR 24 Ml A RS W I R AR PR i P 2
D7 R, A2 B A 2 B — S A B2 R i
THAIE 24 52 7 1 390 0 e AT 2k, T FE A T R
R IS 38 149 1 A 2 ) % T 3 9 i o

FL 3 SR I 28 (CAD) 23 4F 3 & Ji8 R i 11 —
Rl 046 2%, 55 4% 55 9 DAD J& ELSD #6 il #% Al
Fo, R A T R, ek Y B T % AT U AR
MUY AR ST T HPLC-CAD [ I 2 B e M
PPl B0 B E CR TSR
SERERE KPS 1,6 R 1 B2 10 5 ik, A Sk s
BT % G 22 B 40 TR R R, N R R T 4 IR
R R AL BF 5T B R 22 A
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Fig.1 HPLC chromatograms of a mixed of standards,sample and negative control sample
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R1 6HBEUEMINEMETREMXREMEMER(n=6)
Table 1  Regression equations, correlation coefficients and linear

range of six active components(n = 6)

oy LT r LVEVE L pg
il Y=14.138X-0.014 0.9997  0.006 ~0. 120
WA E B Y=17.213X +0.086 0.9999  0.041 ~0.820
WEE C Y=20.076X -0.028 0.9996 0.011 ~0.220
BT Y=18.437X +0.099  0.999 8  0.022 ~0. 440
S-FSIPILMERY  Y=12.424X+0.018 0.9998  0.012 ~0.240
FZE, Y=27.770X +0.017  0.999 8  0.005 ~0. 100
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Fie 2.1 TR (835 S5 A4 HEAE 20 B, 0 SR G T AR TSR A
KA i B IFEE C 50T, 572 W L pR
KFFZ 1, 1m0 BLA RSD 435 1.2% ,0.7%
1.2% ,1.0% ,0.9% ,1.2% . 7 WM 5 % W % I
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Table 2 Recovery of six constituents in Gushukang capsule

ey TR R P
-, 735 SN P I FE ST E RSD
Ly i fi
/mg /mg /mg /% /%
/mg /%
LiiiDa:, 399.88 1.079 1.052 2.144 101.24 99.26 1.7

399.24 1.077 1.052 2.124  99.52
400.90 1.082 1.052 2.112 97.91
401.15 1.083 1.052 2.114  98.00
400.78 1.082 1.052 2.109 97.62
401.35 1.083 1.052 2.148 101.24
HZEE B 399.88 8.484 8.512 16.982 99.84 97.99 1.0
399.24 8.470 8.512 16.780 97.63
400.90 8.505 8.512 16.799 97.44
401.15 8.511 8.512 16.853  98.00
400.78 8.503 8.512 16.812  97.62
401.35 8.515 8.512 16.807 97.42
HZEE C 399.88 2.183 2.162 4.301 97.96 98.17 1.6
399.24 2.179 2.162 4.259 96.21
400.90 2.189 2.162 4.375 101.11
401.15 2.190 2.162 4.310 98.06
400.78 2.188 2.162 4.308 98.06
401.35 2.191 2.162 4.301 97.59
ELEH 399.88 4.738 4.733 9.492 100.44 99.34 1.4
399.24 4.73  4.733 9.519 101.18
400.90 4.75  4.733 9.445 99.2
401.15 4.753 4.733 9.362 97.38
400.78 4.749 4.733 9.396 98.18
401.35 4.755 4.733  9.471 99.64
5-F2H ILMERE 399.88 1.997 1.941 3.875 96.75 98.26 1.9
399.24 1.994 1.941 3.945 100.52
400.90 2.002 1.941 3.899 97.73
401.15 2.003 1.941 3.885 96.96
400.78 2.001 1.941 3.955 100.67
401.35 2.004 1.941 3.885 96.91
P&, 399.88 1.005 1.020 2.024 99.9 99.25 1.3
399.24 1.003 1.020 1.992 96.96
400.90 1.007 1.020 2.023 99.61
401.15 1.008 1.020 2.014 98.63
400.78 1.007 1.020 2.028 100.10

401.35 1.008 1.020 2.031 100.29

3.2 WEhAHRYEESE 2015 AERRCHR E 25 ) oo E
B0 R A 1) 5 B DL N UK A B R R G
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x3 BHREBRET6MBFERSNSENE

Table 3 Contents of six active components in Gushukang capsule

Jo 43 B/ me/
Ls PHET ———
WS e WE WS R ST IS
EB 0 C o ommm 1,
151203 0.3224 0.87 6. 84 1.76 3.82 1.61 0. 81

160219 0.3243 0.85 7.54 1.51 4.10 1.87 0. 81
160821 0.3253 0.99 6.68 1.60  4.38 1.52 0.74
161203 0.3230 1.00 6.26 1.81 4.02 1.48 0.77
161226 0.3187 0.86  6.39 1.68 3.76 1.72 0.91

170305 0.3235 0.90 7.35 1.61 4.42 1.56 0. 80

B o3 BT I Tk B, B SR AR T A, L LR R 4
ZAATE LM TAREIR R L B . ARLE i T H
-2 MR K -2 R K T - R R K L 2 - IR
IKEF LR AN R g AR IR 3R, 25 5 B B S G -H R K &
B8R 45 A 40 B A, A X LI -0. 1% H R /K K
ZNE-0. 05% H R 7K 55 A ) R vk B 1) 2% 4%, 45 1 k31
K MG -0. 05% H R K 55 A T 4% £ % e 43 B9 3 Hi
B IR F AR 4R AR B AT 6 D 225K
3.3 Al ke e A A R
TR SRR IR R AT B 5 43 I B 5 T R B4 B
H60% ,70% ,80% W K FH B, 45 5 3% W AR R 8K
80% FHEEXF 6 A 43 1 $ IO Ak R o 45 Ly 7R
2 B B (35,40,50 °C) K BF[a] (30,45 ,60 min) #F
Fro 88 BE L] 40 CHiF5 45 min B Al 2 HU5E 4.
WA RETS 50 CHE, FESET, S/ AHT
B, B2 I, 8 3ROR R, 235 R m
e,
3.4 KSR SEMESS R EEET
S5 6 PB4 R AN TR AL U B 0 5 R 4 1 e AT ),
FE WA G 2015 48 P E 2 ) bR
(3.0 mg/hr) ", HL A% UCRE S ) &% 2 i A R
BN U B 24 4 SR IR K 7 T2 AR, AT AT RL
PRUEZ T . A HEURE b 6 Fi st 20 1 3 o K/
PR e B > B > WEE C=5- K1
FEMERE > Ml 2 AF > PESE T, 2550 Won & B 0
g AR GE B ORI 3 281 g AR 0 v 1 28 140 o
ARSZE # 7 T HPLC-CAD ¥ [a] B 0 52 5 w5 B

. 46 -

JBE 4 vh A B, WIAE E B, I E CL B FEAEH SR
SR IE S P2 1, 6 Fh A7 280873 9 73 7 i, EL
D7 LR RTE SR, O B R 2 Y T
Pt T A A T o A SR 6 St FERE b
PEAT TN RE 3075 2R FH BT 4 57 A9 7 3 X B R o 4
P REAT I DN AR 2R, A RE TV i S I v At 58 3 09 1 i B
52 20 J5 ik o 9

[&%F k]

[1] HERHMEL S he NRILFMELM. —FMIM].
Jbt . v [ B 25 RHEL AL ,2015:1192-1193.

(2] kM. B o B i 2 %t 2 00 5L BT g A% KRB 25 B %
R [J]. b ANE S5, 2016,14(25) .
159-161.

(3] FEFNG, Bk, A CH, 5. B o 5 R 478 97 B T 61
FAE I R S 48 [T ] o [ o B2 8 M R 2% 7, 2006,
14(6) :10-15.

[ 4] ¥6, 85, R, 5. TR FEERIRMLE DMK
PAL AT R 3 T R O S 2 A W B R A [T b B
25,2014 ,45(5) :721-729.

[5] EFH, BRI, R, H. EFEEFNEIIEERK
BB dH 2L [ 0] o [ S5 56 Oy ) 2% 2Rk, 2012,
18(15) :196-200.

[ 6] FeE, RE, TR, S Bk B B H 32 I Xt/
LA il 52 5% i i) b BF 5 [T Pk 25, 2002, 24
(2):111-113.

(7] Bk, EEZE. S-BR WP E-2-HEE (5-HMF) 7Eh 2552 J5
R WF 5T BOIR B AR G2 R [T ]t AR R —
b 25 3 A Ak ,2005,7(6) ¢ 52-56,94.

[ 8] M, FBEE XNV, 4. LS I, X B 200 3 5
By EZmR [ J ] 50 A6 Bl 5 2% Be 5 4l B % R, 2016, 30
(6) :461-463.

[ 9] &5 IR Al H (2 3F B 4l I 43 1k 014 2%k
3 W BB T B T B AN [T ] b BB B A 44
7 ,2013,19(8) :777-782,803.

[10] Z= XU Al B 7 X 1 o I A BB JB2 i 428 i 4 1) 5% i
MHEHAEMPHE o [D]. RE: REER X
2 2015.

(1] XU, i W€, # 7k fil. HPLC-vh 25 20 K6 I 2% (% 7
[J]. v EEEZY Tk 2475 ,2012,43(3) ;227-231.

[12] X, E&EE LS, WEREErs ()], &
2§ %1 ,2010,33(4) :606-609.

[=EHE MEM]



