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Simultaneous determination of nine constituents in Jingang Tablets by HPLC

XU Yin-feng, ZHAO Zi-wei, = GUO Wen-juan
( Yunnan College of Business Management, Kunming 650106, China)

ABSTRACT: AIM To establish an HPLC method for the simultaneous content determination of echinacoside,
verbascoside,, aucubin, pinoresinol diglucoside, epimedin A, epimedin B, epimedin C, icariin and baohuoside [
METHODS The analysis of
50% methanol extract of this drug was performed on a 30 °C thermostatic Agilent TC-C,5 column (250 mm X

in Jingang Tablets ( Cistanches Herba, Eucommiae Cortex, Epimedii Folium, etc. ).

4.6 mm, 5 pum), with the mobile phase comprising of ( methanol-acetonitrile) -0.2% phosphoric acid flowing at
1.0 ml/min in a gradient elution manner, and the detection wavelengths were set at 330, 208 and 270 nm.
RESULTS Nine constituents showed good linear relationships within their own ranges (r >0.999 0), whose
average recoveries were 96. 64% —100. 08% with the RSDs of 0. 71% -1. 76% . CONCLUSION
and accurate method can be used for the quality control of Jingang Tablets.
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L2 X% WA (55 5 160604
160703, 170101, BV Jé 2 6l 25 e A BR 2w )
PASE A (111670-201706, 24 & 89.7% ). E
BT (111530-201512, &A1 96.7% ) . #Afig
P A AT (111537201605, & 45 & 94.6% ) |
BI7EGE C (111780-201503, &4+ 95.5% ) . I%F
ZET (110737201516, &4 & 94.2% ) . EE 1
I (111852201603, &4 & 99.9% ) X H& 5ok A
R a2 S R E BE R B s Bk IR (479-98-
1, &F+98.0% ). B7EE A (110623-72-8, &
R 97.0% ), WiFExE B (110623739, & F &
98.0% ) *theamok A Eilgaifo AR A RA
g (R R Bk 2 i A R A ) . B
(RHREPHERHABRA ) R Eisal; HAl )
Sy T

2 HFEEER

2.1 mikH &

211 XMEEE KEPRBA R T, BEAE
WEH . BERE I . IR A A R W
A, WIFERE B, WIFERE C, BEEDT . EET X
FEAhIE 1, 50% FPEsEih] BV 25 W (5 1 TR B 43 i)
7 1.498 . 0.604, 0.442 . 1.320, 0.396. 0.478 .
0.992, 0.784, 0.402 mg/mL), %) 5 ¥4 % &
5.0, 5.0, 5.0, 50, 2.5, 50, 50, 5.0,
2.5 mLE F[A]— 100 mL HHf, 50% HEsw R 2
ZIEE, R4S (BT BE 43 5ok 0.074 9 0.030 2,
0.022 1, 0.066 0, 0.009 9. 0.023 9, 0.049 6
0.039 2, 0.010 1 mg/mL) .

2.1.2 XSmRS BUESGEE, BRERARE 0T
M, FEEMIL0.5 g, BT 50 mL &, HH
A 50% FFEE 50 mL, 875 $#H 30 min, K%,

50% HEEAN R IR B BTEE, $EST, 0.45 wm fEALIE
PR UE, HRELUEWR, HN1S.

2.1.3  BIERERIAW e N REAREST T B
W T 23R, o A AN B RO (7% .
oA (R KD ) o R E R BT AR, %
“2.1.27 TR 5 i A N B S

2.2 &L Agilent TC-C B4 (4.6 mm x
250 mm, 5 pm); FshA A HHE-O8F (3:2),
B 0.2% W Me, B JE PBSY (0 ~ 13 min,
25.0% A; 13 ~20 min, 25.0% —29.0% A; 20 ~
33 min, 29.0% —41.0% A; 33 ~53 min, 41.0% —
65.0% A; 53 ~60 min, 65.0% —25.0% A); 0~
20 minfit£E 330 nm" > P KRR IRA SR 4 A B A
TEBEEE, 20 ~33 min 7F 208 nm"'""") KRG Ak
- SEB E FN b i B R A5 0 T, 33 ~ 60 min B £E
270 nm" MK AR EIAE E AL WIAEE B @14E
EC BXEFMEERI; KBER®
1.0 mL/min; F:y& 30 C.

2.3 R&ERAMWRE BOTERG . .
FEAAWR, 76 “2.27 WEGEAM NS, 45
RILE L, ERE, kR ESE R, &5
HRIERE KT 3 500, R EEHRT L5, B
LT,

2.4 ZHMHXZFFR O HEERR “2.1.17 WUF 4
X HR I £ 5. 0 mL % 50 mL B H, 50% 2
WRERZIEE, WIBGAIR A, BUE EAKR A 50% H
FERGRE20, 15, 10, 5. 2 4%, HI15HW B, C. D,
E. F, £ “2.27 TEEFMFHENE ., DR
WEEARE AR (X)), WEE AR bR (Y) #EAT
LAEEIE, S5RIER 1, A B 7E4S SN
LMERFR R,

x1 BHRSKMEXER

Tab.1 Linear relationships of various constituents

sy EIEV LEPE R (pgeml ") PR/ (pgemL™")
IRAGH Y =2.644 6 x 10°X +479. 5 0.999 8 7.490 ~ 149. 8 0. 437
BRI Y=1.187 4 x 10°X +288. 1 0.999 9 3. 020 ~60. 40 0.218
b S Y=1.4315x10°X -352.4 0.999 6 2.210 ~44.20 0.175
PG — A Z Y =2.107 3 x 10°X +400. 8 0.999 4 6. 600 ~132.0 0.382
HHEE A Y=5.7129 x10°X -229. 3 0.999 9 1. 980 ~39. 60 0.119
WIFEE B Y=9.051 7 x10°X -382.7 0.999 7 2.390 ~47. 80 0.206
HEEE C Y=1.491 9 x10°X —157.6 0.999 5 4. 960 ~99. 20 0.163
JeE ieg il Y=1.684 2 x10°X +335.9 0.999 3 3.920 ~78. 40 0.324
FEEA 1 Y=7.997 3 x 10°X —264.7 0.999 8 2.010 ~40.20 0.131

2.5 MZAEXE OB 2117 TR XA,
T “2.27 WG ST HEREDSE 6 I, TASHASR
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900 FAA 1 W E A RSD 4> 5K 0.52% | 0.75% .
00 ﬁ i 0.92% . 0.61% . 1.27% . 1.02% . 0.80% .
i | : 0.67% . 1.13% , UL ALK BT,
2 30 T T 2.6 TR B HEES (HES 160604)
2 I 6 0, He “2.1.2" WU 7 b b DLk AL,
D TR B et “2.27 S FHEREIE 6 VK, WA R

0 5 10 15 20 25 30 35 40 45 50 55 60

900
800
700

o 600

£ 500

B 400
300
200
100

0

900
800
700
600

E 500

E 400
300
200
100

0

900
800
700

5 600

£ 500

E 400
300
200

100

0

900
800
700

o 600

E 500

E 400
300
200

100

0

Lo FMRAEH 2. BEER 3. BB 4. msEE A
EEEH 5. WIHERE A 6. WIEEDB 7. WldE C 8. EA

f/min

AL X

i1

, \JU\ | ‘l 19

s
) WU L,MJ U\ b \u SN A

|

0 5 10 15 20 25 30 35 40 45 50 55 60
t/min
B. Ffh
4
‘W | 6 8
i i
\
M Ml fa[l | I o
gt (A
_)! L“ "L“ ‘ﬁJ‘\/\/\/\‘)\\J‘L_/\/\‘iszll_/\,’[\/lL/',\.‘\,Jh\» AN
0 5 10 15 20 25 30 35 40 45 50 55 60
t/min

C. 15 PR 1 4

8
’ 6 11
| : ﬂ I
Il Y \J

0 5 10 15 20 25 30 35 40 45 50 55 60
t/min

D. Sl B HEFE &

9

! l il
JJ

al
N

|
4
ﬂﬂlﬂ ﬂ
i1 1
i1 |
/ J'\.J']v. /U\__,'\/\‘-‘N“L,'L,,N\»_v./hk_J(\'\‘
0 5 10 15 20 25 30 35 40 45 50 55 60
t/min

E. SR LR PIPERE R

9. FAA I

1. echinacoside 2. verbascoside 3. aucubin 4. pinoresinol

diglucoside

5. epimedin A 6. epimedin B 7. epimedin C

8. icariin 9. baohuoside [

Fig.1 HPLC chromatograms of various constituents

1 &Bi% HPLC &L

T, BEACPETT . Aont I AN N A A
T, R AL WIFEE B, W CL BRI
W T &A= RSD 4518 0.92% . 1.06% .
1.13% . 0.97% . 1.61% . 1.45% . 0.59% .
1.10% | 1.53% , KUZINEEEERL
2.7 REMIXE  ORHUIRE A A (I
5 160604) , fE “2.27 WA FESAME TR F 0, 2, 4,
8. 10, 12 h PEREMI 2, MM R . BEIE
T, B IE . IR EE AT WA AL
HIZEE B, WIEEE C, EFEER . FEFIGEEM
RSD 4% %1 K 1.09% . 0.77% . 0.67% . 1.18% .
1.26% . 1.37% . 0.74% . 1.18% . 0.54% , =A%
WAE 12 h N E T R AT
2.8 ek RaRE RERERCE A EC AR
i (it 160604 ) 6 iy, R AWEASSAFA, B0
0.25 ¢, BT 50 mL HEH, KHEMA “2.1.17
TG ) B S O A T B, AR 2015 AR (PR 2y
By POEE 24 5 BT AR E o B VA S e g T
BRI R S R A F A
L1, $2 “2.1.27 TR 5kl &bl s, 7¢
“2.27 WARESRME T AR E . S5, MARAETT .
ERIEMETY . et I . AARREE A AT . W
FE A, WIER B, WIFER C. BAEET. EER
TSP X5 [0 4R 43 51 24 100.08% | 97.45% |
97.07% . 98.59% . 96.64% . 98.01% . 99.08% .
97.74% . 98.67% , RSD 43%]% 1.06% . 1.76% .
1.27% . 0.83% . 0.71% . 1.42% . 0.85% .
1.16% . 1.68% .
2.9 HRAeAEalE B3RS, % (2,127
WU kil g A W, 7E (2.2 Wik
FHERENE, MRS AR, SRLE2,
3 itieE&R

FER A 4 NI R 3t S Vi W T i, ARSI
HEAREO A (AR, B4R #17 T
5, RPN . 2S5 TRk 4:
A%, TR, A% e S 7 B AE
i, ERE VRS, BRI R &
Ja, XHEEBOAER (K, 50% HEE, PR, L)
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=2 EBRAEEENELER (mg/g, n=3)

Tab.2 Results of content determination of various constituents (mg/g, n=3)
it MMRAST BEAERET M MR AT 9IRS A WEEE B WEEC EIEET FHET I

160604 7.172 3. 648 2. 141 6.339 0.973 2.079 5.976 4. 128 1. 251

160703 7.504 3.816 1. 850 5.922 1. 064 2.269 6. 555 4.508 1.307

170101 6.679 3.302 2.246 6. 637 0. 886 1. 781 5.634 3.763 1. 139
FUREG ] (20, 30, 40 min) $EA7 T8, L& [5] % w6 b, % 5, % RERWHEETRRED

BT B BCR PP AE AR, S 2 il i s R
il 257735 R 50% HI B 75 4 B 30 min, SRS, X
R (25, 30, 35 °C) #4717 %8, LA o
. B PR RPN e, B e A
FEIE A 30 C,

ARG R ] HPLC 3 [R] B0 7 4 W b SR 2
T BEACET . AR I . AN e I A A
. WIEE AL WIBEE B, WIEEE C, EAEER.
FREW L&A, ARSI, mHZ
Ty PR AT, AT AR R A o R
PR
SE .
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