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Determination of Astragaloside IV, Catalpol and Acteoside in Shenkangling Granules by HPLC-DAD-ELSD

WENG Shugin, YAN Guohong, HAN Ying, PAN Yanlin, XIAO Qin"(Department of Pharmacy, People’s Hospital
Affiliated to Fujian University of TCM, Fuzhou 350004, China)

ABSTRACT: OBJECTIVE To establish a method for the determination of astragaloside IV, catalpol and acteoside in
Shenkangling granules, and to provide an experimental reference for the quality control of Shenkangling granules. METHODS
The contents of astragaloside [V, catalpol and acteoside in the granules were detected by HPLC-DAD-ELSD with a Agilent
EC-Cis column(4.6 mmx250 mm, 5 pm) , a mobile phase was acetonitrile-water in a gradient elution manner, velocity of flow was
1.0 mL-min~!, the temperature of column was 30 ‘C, and detection wavelength was set at 210 nm. The temperature of drift tube was
set at 80 C, and the gas flow was set at 1.5 L-min~!. RESULTS Astragaloside IV, catalpol and acteoside displayed good linear
relationships within the range of 22.82-456.3 pg-mL™1(+=0.999 9), 17.83-356.6 ug-mL"'(+=0.999 8), 11.36—227.2 pg-mL"1(+=0.999 9).
And the average recoveries were 100.39%(RSD=1.0%), 100.79%(RSD=1.2%), 100.07% (RSD=0.43%) (n=9), respectively.
CONCLUSION The contents of 3 components were simultaneous detected. The method is simple, rapid, accurate and reproducible. It
can be used as an effective method to evaluate the internal quality of Shenkangling granules.

KEYWORDS: Shenkangling granules; HPLC-DAD-ELSD; astragaloside [V; catalpol; acteoside
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P [ SCik A4, SR A HPLC, UPLC. TLC
6 L — R U T B AR e CRAIE R 24 1 7R R S A AR
JREM—BPE. BRtk, 78 DA IR FH 25 008 R A
ZEVEWATIR T, AWKk HPLC-DAD-ELSD
FRIDOE R L A AR 7 A R RS
BEEF 3 FhfabstER & B TE, Al h &
b 5P SR A SEIR AR .

1 UESEHR
1.1 X%

Agilent 1260 1= RUBAH EL %A (EE Agilent),
TR EF K 2% (DAD), PUICEEEEZE, Empower
Pro &3 T./Fuk; Alltech 3300 2& & G HEUST A6 25
(ELSD, #HE HhEARAR); KQ5200 DE A%k
PP E VAR (R A AS AR A A
XS205DU A H 43 #r K- (G 1 - Mg 3 oK A R
#]); Milli Pore Advantage A10 HZh4iKHL(ZEHE
Millipore).

1.2 M

TETE X RS 110781-200613; 405
=99.9%) FEEEX S S: 110808-201210; 4k
J¥ =98.5%) B EACHE X B S (S 111530-
201512; 4% =99.2%) 30 H H B 4 i 24 & i e i
Fobe; 10 b R Bk (5 458 20180301,
20180302, 20180303, 20180304, 20180305,
20180306 , 20180307 , 20180308, 20180309,
201803 10)35) Ay &l H 2= 24 K - Bt g N B 1= e 1) 71
EIRME AWKUEER): M ENE A (Merck
A FHAREG A b Al R AL ).

2 FESHER
2.1 il

itk . Agilent EC-C g #(4.6 mmx250 mm,
5um); WENH: ZHE(A)-KIBER(B), #EE B0~
12min, 10%A; 12~30 min, 10%—20%A; 30~
50 min, 20%—40%A); DAD(F:EEFIE £ 1L B )
Rl KN 210 nm, FEEAN 30 C, AHEREN
1.0mL-min~!; HEFEEN 5 uL; ELSDGE B )
ERERE N80 C, HAWMEN 1.5 L-min'.
2.2 0 R VAR )

R FREOG R B RS F I 45.68 mg. FERE
36.20 mg FEEEALHEF 22.90 mg, 75 E T 10 mL
B, MBS ITER, 5, RIS
TS 4 Tl R 25 R A5 0 BRIV 2.5 mL, BT
25 mL &I, I0H AR E A, A, HE

Fp E BN 26524 2020 4E 3 45 37 B4 6 W)

FEH . FERE. BRI IRE S8 4563,
356.6, 227.2 ug-mL~" VR A% IR IS
2.3 AR VA R )

I R R URLRE &b, BIFAH, FREX 0.5 g, KE%
PR s, B 100 mL HEJEHA A, I H R W
25mL, #EME, HAERN 30 min f5, HUH,
A, BRI, FRENE RS AN R R LR E,
2251, i 0.45 pm HAHLEERE, BITE.

2.4 [JIPE T BB VA VR ) )

FEA AL T %5 20 B B A R ) IR AR A
1) 1) 4% BBl B VS 24 R4 AN A= 3 B 24 A4 110 T 1k ke TR RE
at, PR CRE B i 8% 702 00 0l 1) 4 R B S 2
A R0 A 1 5 24 A P T A ot A VTR
2.5 RGEMHMEMEEMERER

K 25 W D) 5 G P B R VA R K R VA TR
RPN IR RE IR 5 ul, IF4% “2.17 iR
WA, dREIEE. ERER, HEHEE.
T B AN B S A0 =3 I i g 2 o i 35 R B
A2 7] 74D B e %o R 8 1 PR 50 B £ 3% I AH
RLAEE b I B BT, SREA AT L
JiEEEERL . AIEELE 1.

2.6 LMEXRREHE

Iy BIRE SR EL 0.25, 0.5, 1.25, 2.5, 5mL [
456.3 pgmL! EEFH . 356.6 pg-mL-! FEELA]
227.2 pg-mL~' BEIENEF IR AR R SER, ET
SmL BRI, N EERES, IR R
(R4 B2 1 B FR Y A T R SRR W T 0 IR e v
W, 4 “2.17 BUR G2 5 ul, 4 Ak
WA, RIBEHATESE. WEEPE., i
MBEACTEE IR X2 BB ARER, & B g
HARFA B (Y) 73 M AR, F3 il o 55 LR 25 b A
2 1 0] 9 77 AR ANAH ¢ R EL . 3 Pl o BBtk 5% &
TE £ H A B BE Y6 B N A R BIAH G, 45 2R
W 1.

2.7 Fu PR E &R

BURA X s S &, K ZEMBIER
SRR RAN IR EE, % “2.17 TR G kRS
B 6 Ik, Rl AR, DL 3 55 (S/N=3)
e A PR AT 10 7545 M LU (S/N=10)Hf 52 2 = PR,
THAE R A . PERE AN B S A0 AR PR 4 1)
790.024, 0.012, 0.012 pg, E=EIR7514 0.066,
0.039, 0.033 pg.
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Fig. 1 HPLC chromatograms

; B-HPLC-DAD # /¥ £ i s C—-HPLC-DAD #a: il (1% 54 1 25 24 #4 £ i s D-HPLC-ELSD £l ff %% ## & ; E-HPLC-ELSD
I-FERE; 2-B AR 3-BEIEH.

A-reference substances detected by HPLC-DAD; B—samples detected by HPLC-DAD; C—sample without Radix Rehmanniae detected by HPLC-DAD;
D-reference substances detected by HPLC-ELSD; E—samples detected by HPLC-ELSD; F—sample without Radix Astragali detected by HPLC-ELSD;

1—catalpol; 2—astragaloside [V; 3—acteoside.

R 3RS R ER R

Tab.1 Linearity relation ship of 3 compositions

% EVEpap r LSl /ug- mL!
B Y=1.74x10°X~1.10x10>  0.999 9 22.82~456.3
R Y=1.83x10°X—5.84x10>  0.999 8 17.83~356.6
BHLPEE  7=3.02x10°%-6.39x10>  0.999 9 11.36~227.2

2.8 USRS AL

HY R —#EFE S (35 . 20180301), % “2.3” 1
Tﬁ&ﬁ%fﬂm&@ % “217 TR il

SEHERE 6 I, WE SR S . SR
w$ﬁ&$ﬁ\ﬁ%\ EEEALPEF M7 & RSD 4>
BN 1.81%, 1.27%, 1.12%, FWIAJTIEIIEHS
BRI
2.9 FaEtEil

B[R —#bRE S35 20180301), 1% “2.3”7 T
TSOERIE AR, T 0, 2, 4, 6, 8,
12 h 4% “2.17 T F A3 &N, 4RER
B AR B AR % o U THI AR ) RSD
N 1.23%, 1.4%, 0.33%, FKHMRSER 3 F
BT AE 12 h WA R IR E .
2.10 EEMERR

H 6 keSS 20180301), 4% “2.3” WK
ik & paR R, % 2.1 TR Bl &Rt
FEOHT. R BRI FERE. BEIERE

[ &4 & RSD 4018 1.25%, 1.41%, 1.13%, &
BT M R AT
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2.1 HEE AR e

BE — R @t e 20180301)% 0.25 g, F
1794y, srHlE 100 mL #EFE A, A4 3N
W, FERE. BEERE T REE, I
LN & S E I 50%, 100%, 150%, %
“2.37 TUR iAKW, % “2.17 TR
R KR NE, TPEREICE, SRBERKH .
FERE . BASLEHEE -T2 B Z 53 708 100.39%,
100.79%, 100.07%, RSD N 1.0%, 1.2%, 0.43%,
KUTMFE R R REF, S5R W% 2.
212 FEE

HY 10 fib'E e R BN, % “2.37 TR 7 ik 4%
B VAT, % “2.17 TN s &R T
ARG, TR MR, B
&, 4R 3.

3 Tig
3.1 FEARPERLA
B e R R 48 1 KRR AR I, kg 45—

RO % T2 &0 i b 25 2 07 %50, %A T7
e A A B P EE R, ST R 25 H A
BAETTH BT & B A K . B A A R I 2
SIS AL R, EFERREREIT A  E R T PR
MEBLELFEE 3 MIEERS N ERERER, KA
HPLC-DAD-ELSD  Byk [RIHS 5 3 ARl ay 193
&, 4iRER 3 P B R A, WUk BRI
EENTEE T B MBS 3 My,
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ik 1% = 7 fhil )l PR R A RS ot B R A — 2

=2 EERERLREE0=9)
Tab. 2 Results of recovery test(n=9)
FEGRBE FEd IR WS R/ EER/ SFE/ RSD/

R H/g HE/mg  mg mg % % %
0.2502 0.7556 0.3778 1.130 99.07
0.2512 0.7586 03793 1.137 100.15
0.2505 0.7565 0.3783 1.135 100.22
02511 0.7583 0.7583 1.515 99.85
ijg 0.2509 0.7577 0.7577 1.511 99.44 100.39 1.0

02505 0.7565 0.7565 1.530  102.31
02507 0.7571 1.136 1.899  100.52
02510 0.7580 1.137 1.897  100.16
02507 0.7571 1.136 1.913 101.78

02502 0.7081 03541 1.063 100.34
02518 07126 03563 1.073 101.22
02505 0.7089 03545 1.064  100.09
02511 07106 07106 1.421 99.97
FEBE 02509 07100 0.7100 1.412 98.89 100.79 1.2
02505 0.7089 0.7089 1.428  101.43
02507 0.7095 1.0643 1.782  100.75
02510 07103 1.0655 1.786  100.98
02507 0.7095 1.0643 1.810 103.4

02502 0.3378 0.1689 0.5050 98.99
0.2518 0.3399 0.1700 0.5100 100.05
02505 0.3382 0.1691 0.5076 100.17

02511 03390 03390 0.6788 100.25

02509 03387 03387 0.6774  99.99 100.07 0.43
B

02505 0.3382 0.3382 0.6767 100.09
02507 0.3384 0.5076 0.8476 100.32
02510 0.3389 0.5084 0.8487 100.27
02507 0.3384 0.5076 0.8484 100.48

R3 10 HHEE T 3 MK S A E T L& R 0=3)

Tab. 3 Measurement results of 3 index components in 10

batches of samples(n=3) mg-g~!

i1 WRH T Pl BEACHEE
20180301 3.02 2.83 1.35
20180302 2.98 2.56 1.37
20180303 3.11 2.88 1.40
20180304 3.10 2.86 1.43
20180305 2.99 2.85 1.36
20180306 3.09 2.80 1.40
20180307 3.04 2.78 1.41
20180308 3.09 2.77 1.38
20180309 3.13 2.90 1.37
20180310 3.05 2.82 1.39

Fp E BN 26524 2020 4E 3 45 37 B4 6 W)

3.2 HEKMERE

AR TR N, o B R B S0 W 5 43 79 75 I
1 337, 210 nm KA. AT
50, FEEEAE K 337 nm A0 IFI0 BB Wl H
EEREFAE K 210 nm &bt )L AR 24K,
WS IGIERE 210 nm N REEE AT S TERE 004 I
WK
3.3 SR RAFMERE

W %5 T L HE-K ZIE-0.05%BRK «
LE-0.1%B5IRIK 3 Mimshdl R4, 4R ExR, L
LG - 7R R A IR S 56 (9 3 3 A AT R B e I
B, EEEHF. PR B 3 Bk
B R 7355 T ANERFE(25, 30, 35 C)
AR AR R E(0.8, 1.0 mL-min~" )X 5 AH {3
W7y BRI, S5 R EoR, HEE 30 C. MR
W 1.0 mL-min~" I BEAEIEZE P F2 L 4 B FE AT T
KBV )RR . FEEANE] ) 5 i ) 15
[Agilent EC-Ci3(4.6 mmx250 mm, 5 pm). Merk
Hibar® 250-4,6(4.6 mmx250 mm, 5 pum). Waters
XBridge™ Ci3(4.6 mmx250 mm, 5 pm)], Z5HE
7~, Agilent EC-Cig #E BN 3 Fllisr GRECHH L #¢
A B S AEBE B I (S 0 30, IR B R 4P 5
. 43k ELSD 3% & A A (90, 85, 80,
75, 70 C). AHEEFSN)WHE.0, 1.5, 2.0,
2.5 L-min~") & 52 M UG M B AH PR 38 EAT B 4%, &
B IR 80 C A 1.5 L-min~! &
AL ELSD 2% .
3.4 REUTERTE

KRR AR R BOAE A SREOT L 1R
WA [ S5 3R AT 52 3 A LLEE T /K g 80% 4
B, 60%LFE. HEE. 80%HHEE. 60%FHEE., 1IET
s R IR BEFIEE SR E $2HX 10, 20, 30,
45, 60 min XFE R A, AEEEA B EE AL HE T S
ORI R, 45 SR 7R F IR A5 52 X 30 min 1]
FES R FEREA B SR IR I 4.
4 INEE

AW ST T HPLC-DAD-ELSD H: Jk i [l i)
I B R R UKL B B A A B SRR
EEM T, i HPLC-DAD-ELSD 4 2 2 311
FHE, PR AR S B AR, TR R R
EREL FRwEtE. EREMEKEICREITES, %
IRREBON PRI . TTE L R R s AN TR P A
B & o A FEACRTAE A RO B R R UKL
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