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. BRI, BEHCH. ASEH Rb,. ASEH Re. IR, A1, R B, 11-33E-3-ZBEALEFRAT
S 11, 10 FidaFr R 10735, F33% K HPLC-DVD i, Hypersil ODS C;g (150 mmX 4.0 mm, 3 pum) A4, FEE-/K (8 :
2, A) - 0.1%BRRKIER (B) NFshAH, BREEVERL, ABURE 0.6 mL/min; 38 5 2 B 41 0 AR I O 260 nm, &
WA B T AR K 280 nm,  FEAACH RN 210 nm, AZ A Rb, MIASBH Re KA 203 nm, [
BRR RS I A 320 nm, PELLAETF T IRCINE K A 440 nm, FHBER B AN KN 286 nm, 11-F3E-p- ZBE AL F R
KN 250 nm, FFSEA 1, BRI K N 270 nm; HEFEE N 10 pL£ER 10 Fhfabr ki 7 T 88 5 2 R 46 45 FE T 7E 3.88~69.86
mg/L (7=0.999 2). S EHEHICE 22.1~397.8 mg/L (r=0.999 1), AL 37.43~673.5 mg/L (r=0.9994), \S R
I Rb, £ 45.15~812.72 mg/L (+=0.999 6). AZEF Re 7F 4.55~81.95 mg/L (+=0.999 5). FZLERTE 3.06~55.15 mg/L (r=
0.999 4). FHLAEHE-1 7 1.93~34.76 mg/L (+=0.999 5). FIEE B 7 15.68~282.15 mg/L (+=0.999 6). 11-Htdk-B- LMWEFL
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Quantitative study of ten main components in Shuangshenlong Capsule by HPLC
coupled with wavelength switching and gradient elution method
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Abstract: Objective To establish HPLC coupled with wavelength switching and gradient elution method (HPLC-DVD) for
simultaneous determination of ten main components (calycosin-7-glucoside, ruscogenin, amygdalin, ginsenoside Rb;, ginsenoside Re,
ferulic acid, crocin I, salvianolic acid B, acetyl-11-keto-B-boswellic acid, and tanshinone II,) in Shuangshenlong Capsule (SSLC).
Methods The chromatographic separation was achieved on Hypersil ODS Cig (150 mm x 4.0 mm, 3 um) column with methanol-

water (8 1 2) T (A)-0.1% phosphoric acid solution (B) as mobile phases for gradient elution, at the flow rate of 0.6 mL/min; The
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detection wavelength was set at 260 nm for a-calycosin-7-glucoside, 280 nm for ruscogenin, 210 nm for amygdalin, 203 nm for
ginsenoside Rb; and ginsenoside Re, 320 nm for ferulic acid, 440 nm for crocin I, 286 nm for salvianolic acid B, 250 nm for
acetyl-11-keto-B-boswellic acid, and 270 nm for tanshinone II,. The volume of sample injection was 10 pL. Results The ten active
components were well separated and showed good linearity between mass concentration and peak area, such as calycosin-7-glucoside
3.88—69.86 mg/L (r =0.999 2), ruscogenin 22.1—397.8 mg/L (» = 0.999 1), amygdalin 37.43—673.5 mg/L (r = 0.999 4), ginsenoside
Rb; 45.15—812.72 mg/L (r = 0.999 6), ginsenoside Re 4.55—81.95 mg/L (= 0.999 5), ferulic acid 3.06—55.15 mg/L (r = 0.999 4),
crocin I 1.93—34.76 mg/L (r = 0.999 5), salvianolic acid B 15.68—282.15 mg/L (r = 0.999 6), acetyl-11-keto-B-boswellic acid
11.31—203.58 mg/L (»=0.999 1), and tanshinone II, 1.89—34.16 mg/L (»=0.999 6). The precision was good, and RSD was not more
than 1.27%. The repeatability was good, and RSD was not more than 1.28%. The stability was good in 8 h, and RSD was not more than
0.96%. The average recoveries and corresponding RSD values were 99.61% (1.21%), 100.11% (0.76%), 101.52% (0.62%), 101.22%
(1.03%), 100.83% (1.14%), 98.94% (0.53%), 101.04% (1.09%), 100.05% (1.25%), 99.81% (0.68%), and 101.94% (1.31%),
respectively. The contents of nine batches of calycosin-7-glucoside, ruscogenin, amygdalin, ginsenoside Rb;, ginsenoside Re, ferulic
acid, crocin I, salvianolic acid B, acetyl-11-keto-B-boswellic acid, and tanshinone I, were 0.142—0.158, 0.747—0.764, 1.578—1.619,
2.163—2.185, 0.235—0.251, 0.557—0.580, 0.105—0.122, 0.311—0.328, 0.605—0.624, 0.062—0.079 mg/capsule, respectively.
Conclusion HPLC coupled with wavelength switching and gradient elution method has been established for simultaneous
determination of ten components in SSLC. The method is simple, quick, accurate, and it can be used for content determination and
quality control of SSLC.

Key words: HPLC-DVD; Shuangshenlong Capsule; calycosin-7-glucoside; ruscogenin; amygdalin; ginsenoside Rb,; ginsenoside Re;

ferulic acid; crocin I; salvianolic acid B; acetyl-11-keto-f-boswellic acid; tanshinone 11,
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[E IS 52 SSLC H 10 FhEAz Bl 73 6 66 5 2 T 7] 260 0
. BirrEHn. WO, ASEH Rb. A
Z B Re. FIEEIR. WHLIEH-I. JHR B. 11-
PRIE-B- LI AA TR 200 W HIWE T7v%, %07
R e, X R Z A A R R R R A
—EME L.
1 UESHR
Agilent1260 PYJToE mRGHRAH (051X, DAD fa
25, Chemstation fb2% TAE, EEZHES AT,
XU205D B HF R, 0.01 mg, Hi-LHEFEA ],
KQ-2500 Y A im b as, Bl A AR A R A
X HE A B S8 e TR A AR (A5 111920-
201505, FiEDE 97.1%). ST 2H e Gits
111909-201204, Fi&Esr# 98.4%). wA~H (it
5 110820-201506, it 7%k 93.4%). FZElg (4t
5 110773-201313, JFiE7ELL 99.6%11). AZHE
1 Rb, (L5 110704-201625, FiEs% 95.0%).
ANZ B Re (L5 110754-201525, Jii & 4> 3
92.3%) FFZR N, (k'S5 110766-201520, By
0 98.9%). PHLAET-1 (b5 111588-201303, i
HE92.6%) PR B (it 111562-201615,
JRETE 96.2%) 11-FRE-B-LBEAFR (5
111760201502, JREA4T% 99.3%), AT HEE
a2 R E R A, BN kA, KON E KAl
HoK, HARRFI N, 3B Astragali Radix-
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ViVEZ Panacis Quinquefolii Radix. Bt~ Persicae
Semen « 4 VA Angelica Sinensis Radix < i J¢
Pheretima . % Salviae Miltiorrhizae Radix et
Rhizoma~ )| Chuanxiong Rhizoma~ 4= Scorpio-
A& Olibanum V9 246 Croci Stigma « 7 %
Ophiopogonis Radix %58 KRB R 245 K528 )1 Bl
BIRRIE S, HEFEY PN GRS R Y
335 B Astragalus membranaceus (Fisch. ) Bge. [
TR, PUES NTUNEIAZS BV ES Pawajc
quinquefolium L. )T, BAZ 3o & i
YI¥k Prunus persica (L.) Batsch FT-J 8 F 0+, 1|
ERNDIERIEAR BN E Ligusticum chuamxiong
Hort. HFEARZE, S AER M HEHEY) 24
Angelica sinensis (Oliv.) Diels [ TR, 12 NIETE
BHRBE B TS Salvia miltiorrhiza Bge. BT
BRARAIAR 2, Mo NI sh P 1 EE I R 3 230 6
U5l Pheretimaas pergilum (E Perrier) [f]TFJfik, 4l
AR E W) AR W EH M Buthus martensii Karsch [
Tk, AT MR B FLER Boswellia
carterii Birdw 1 Jz i3 IR R, PRLIAE NS AR
LA BEM LA Crocus sativus L. ALk,
FEANHEGRHEN B JE Y 2 4 Ophiopogon
Japonicus (L. f) Ker-Gawl FJ MR . SSLC, ki
0.3 g, L5434 170106+ 170107 170108 170401
170402, 170403, 170721, 170722, 170723, )3k
BT HFEREA P REDA R AT .
2 FEEHER
2.1 @Y

K H Hypersil ODS Cjg (150 mmX4.0 mm, 3
um) ik A A NHEE-K (8 12), JishHH
B 9 0.1%WEM KR BREEBENL: 0~5.0 min, 5%
B; 5.0~7.0 min, 5%~10% B; 7.0~10.0 min, 10%~
15% B; 10.0~16.0 min, 15%~18% B; 16.0~19.0
min, 20% B; 19.0~33.0 min, 20%~80% B; 33.0~
40.0 min, 90% B; # MM 1: 0~~6.0 min Jy 260 nm,
6.0~10.0 min 24 280 nm, 10.0~13.0 min ¥ 210 nm,
13.0~16.0 min 24 203 nm, 16.0~19.0 min 3 320
nm, 19.0~21.0 min >4 440 nm, 21.0~25.0 min &
286 nm, 25.0~30.0 min 2 250 nm, 30.0~40.0 min
4270 nm; AR E 0.6 mL/min: FEIR 30 C: i
FEE 10 pLo BRI LA Z 2 H Rb, (il it A
BIAMET 3000, AL il E b, Hofh 2% o ok
SRy o o w1 o S BRI A A R (B D

22 RAEXRAIBRIEIE

3 VR R 8 e I A A W B T 2
B F . AS BT Rb. AS BT Re. [ER.
PELTAET -1, FHIHEE By 11-35E-B- L BEAL AR AP
Z 1, IR IE R, FEFOE, N 70% F R AR
FERZR 25 mL B, H i EIRE 5 8B
SRR A PETT 1.035 mg/mL. & AT = A IC 1.105
mg/mL. %A1 0.998 mg/mL. A 21 Rb, 1.204
mg/mL. AZ %2+ Re 1.214 mg/mL. [ZLER 0.817
mg/mL. FELLAEF-10.518 mg/mL. FHHEE B 1.045
mg/mL. 11-FkFE-B- LB AL AR 0.754 mg/mL A2
il 1T 5 0.506 mg/mL E.— Rl 73 155 HE i il 45 o 50
SR b a0t i i £ 5.0+ 25,04 50.0. 50.0,
5.0+ 5.0, 5.0. 20.0. 20.0. 5.0 mL & ¥ 100 mL &
A, 0 70% F BRI E 2, U IR FE 5 )
NBE R I A P 51,75 mg/L. S8 BT
276.25 mg/L. EA"H 499.00 mg/L. NS EH Rb,
602.00 mg/L. A Z 2 1F Re 60.70 mg/L- [ B 40.85
mg/L. PHLAEHE-T 25.90 mg/L. FHEEE B 209.00
mg/L. 11-3kFE-B- LBEFL AL 150.80 mg/L A1/} 2
I, 25.30 mg/L FAEA X HE S VR
2.3 HiXmiARREIE

HY SSLC 70 KLY, WiaM, &), B 10 g,
FEMR T, BHREHIMIMRS, % NHE 50 mL,
PR, e 1 h, SCEPAR, HREHRE,
R BN R T &, RS, FTERuedtug,
FEVIVER, EWLLIEWR, Z&T, FREMIK 40 mL
AR FH ORMRIEIRAL 3 Ik, IR 30 mL, 3%
ZR, KR K AN ) 1E T BERFEHEE 4 1K (30,
30, 30, 20 mL), EIHIETES, H 1%RREH
W 4 T (304 30, 30, 20mL), FFZEHH,
FHIE T BEW AR /K PEE 4 ¥k (304 30. 305 20 mL),
SPHUET R, 2T, RIEHTPROEERM,
% 100 mL B IERH, 2T, RSN EAEE
A, AR AR
2.4 [RMEHRIARRHIE

i SSLC 4k 77 LRI £ 12253 5l il 2% B e v
Z, WPTS HOEE. B AEL IE L AE.
PELLAE . ZARIIVERES, ik “2.37 TRl 7
%, Gl RIS SO SRIEE R B A,
NE . FA&. Ol ZATMRERER.
25 TREMIRAE

BEL iR “2.2~2.47 TR & RIE &, Ri%
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I-BERMENT 2-BH 2T AT 4-AZEH Rb 5-AZEH Re 6-FIHIK 7-HL4MAT-1 8-JHHR B

O-11-HH-B- LA FER  10-FFSW 1

1-calycosin-7-glucoside 2-ruscogenin 3-amygdalin 4-ginsenoside Rb; 5-ginsenoside Re 6-ferulic acid 7-crocin I = 8-salvianolic

acid B 9-acetyl-11-keto-B-boswellic acid 10-tanshinone II5

E1 RBAXMER A). #@ B). BREFS (O, #A5 D). BREAK. =, HA. IS, AEF. ALE. % E) A

HHREER (F) B HPLC

Fig. 1 HPLC of mixed reference substances (A), samples (B), blank sample without Panacis Quinquefolii Radix (C), blank

sample without Salviae Miltiorrhizae Radix et Rhizoma (D), blank sample without Astragali Radix, Persicae Semen, Chuanxiong

Rhizoma, Angelica Sinensis Radix, Olibanum, Croci Stigma, Ophiopogonis Radix (E), and blank (F)

HERENE , A R R S By B S B
P BT R e, W& CH. ASEH Rby.
ANZ B Re. FIEER . PULLIEH -1, FHRIR B, 11-
PRIE-B- LI AB TR 20 U, 0 S R, ¥IFRF
A (PREZ ) 2015 FERRVUFBEIE R, & BPERE &
T VRCE BTN B A AR L PRI Ar B A0 AR DL i, 15 B 9
PERE SO 2 A T
26 ZMXRETE

Sy R R “2.27 T 1B EE R A A A R
. BT EIT. WA . ASEH Rb. A
Z B Re. FIEEIR. WHLIEH-I. JHER B. 11-
PRIE-B- LA A TR 200 1, TR AT R i 2
7.5. 40, 75, 75. 7.5. 7.5, 7.5, 30, 30. 7.5 mL
BT 100 mL &I, 0 70% H BRI e 2, 1E
RGN RFE LGS, HIOUZERIEE, H 70%
HEEFFEE 90%. 70%-+ 50%- 30%-. 10%- 5%,

5], 3] 6 AN BB RTR A IR IR, 1%
B BRI 7 kAT E DA S IR FEAE AR AR
(XD, WA RE RS (YD), ZfilbridEh
2, IMHALMERIATRE. KR (. &
Bl o2 B PR RR, &5 553 i B 88 e 2 T e 25
PEH Y=4534 X+467.2, r=0.999 2, Z1iEH
3.88~69.86 mg/L; B2 HIT Y=7244 X+
11.72, r=0.999 1, ZMEyul 22.1~397.8 mg/L;
A Y=7.428 X+2381, r=0.999 4, LM
37.43~673.50 mg/L; NS Rb, Y=22.64 X+
6.823, r=0.999 6, Z&PEVEME 45.15~812.72 mg/L;
NS BH Re Y=7822 X—6.921, r=0.999 5, £k
6 4.55~81.95 mg/L; &R Y=231.8 X—33.81,
r=0.999 4, Z&VEEF 3.06~55.15 mg/L; PHLIAEEF-I
Y=9.573 X+445.8, r=0.999 5, Z&VEVEME 1.93~
34.76 mg/L; 11-¥RIE-B-L AL EFR Y=4.345 X+
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2412, r=0.999 1, Z&PEVER 11.31~203.58 mg/L;
FHEYESZ B Y=3 421 X+532.5, r=0.999 6, £
15.68~282.15 mg/L; F+ 2 11, Y=832.6 X—248.5,
r=0.999 6, Z&MEVEMH 1.89~34.16 mg/L.
27 BEERE

HY “2.27 TR YRG0 BRI, S SRERE 6 1K
WAL 58 5 B T AR, 25 B R B8 5 2 I
BT, TR . ERCE. ASEH Ry,
ANZ B Res FIEER . PULLIEH -1, FHRER B, 11-
B IE-B- Tk FL A TR AN ST S 1, W T AR 1) RSD 43731
N 0.56%- 0.99%. 0.63%-. 0.84%-. 1.11%-. 1.06%-
1.01%. 0.93%. 1.27%- 0.59%.
28 EEMRAW

H [F]—4it SSLC (#it*5 170106) 6 17, % “2.3”
TF 7 R, e, 4R ERE
ST, ST EEn., SR CE. A
Z B Rb. NS T Re. FEIR. FHLAETF-I.
FHOR By 11-BEE-B- LA A TRAN ST 20 10, W T
FUHI RSD 43 51N 0.73%- 1.24%. 1.13%. 0.76%-
1.04%. 1.28%. 0.71%- 0.98%- 1.16%. 0.62%.
29 FREMIRAE

B SSLC (HIt5 170106) 1 43, % “2.3”7 Wi R
TR AR MIA, EER T 0. 20 4. 64 8,
12, 18, 24 hikikilE, SR ERMRMNER S h
g, BRREHEAREE. 8 RaET. BA
{ZH . AZ R Rb. AS 1 Re. BTEIR. PH4L
-1, PHOEE By 11-3kIE-B- B FLEBRANST 2
11, VETHI AR RSD 20514 0.87%- 0.55%. 0.95%-
0.61%-0.84%- 0.49%-+ 0.75%- 0.89%+ 0.77%- 0.96%.

2.10 AR LS

B [H—Ht SSLC (Hit5 170106) 9 3, 3 1 1
HH, o3RRS B I\ B AS e Sl A & B 51.75 mg/Ls
S Al BAFIC 276.25 mg/L. FEAE 499 mg/L.
ANZ 2T Rb, 602 mg/L. AZ2H Re 60.7 mg/L.
P ZRIR 40.85 mg/L. PHLALH-125.9 mg/L. FHEHR
B 209 mg/L 11-$%E-B- L AL AR 150.8 mg/L FlfE
Z:id 1, 25.3 mg/L ¥R 0.5+ 1.05 1.5 mL, $%“2.3”
T 77 )4 SR i W VR D IO SO it iR
WENE, HEESE AT g2 E
JG AT, AS BT Rb. AS BT Re. Fil%k
FR. PHLAACT-I. FHRR B 11-F3E-B- L BE AL &R
A2 M, FEE & RSD 438 99.61%
(1.21%)+ 100.11% (0.76%)+ 101.52% (0.62%)-
101.22% (1.03%). 100.83% (1.14%). 98.94%
(0.53%). 101.04% (1.09%). 100.05% (1.25%)-
99.81% (0.68%)+ 101.94% (1.31%).
2.1 HREENE

B9 MR SSLC, $% “2.37 TR 7kl #%
PRSI, IR, AMPRIETHE, ZRILE 1.
9 ik SSLC H E&8 S i W . B 2T
HAH . ASEH Rb. AZ R Re. FIEE.
PELIAEHE -1, FHIHEE By 11-35E-B- L BEAL AR AP
S o RS54 0.142~0.158. 0.747~0.764+
1.578~1.619. 2.163~2.185. 0.235~0.251. 0.557~
0.580. 0.105~0.122. 0.311~0.328. 0.605~0.624-
0.062~0.079 mg/fi. HH NS B4 Rb, 5 A H
e, BEREMEEREE. RS P20
I, ERK, NSRRI Re £54 SSLC HF Ebrifk

F1 IHMHERP 10 MHPHEENEER =3)

Table 1 Quantitative determination results of ten components in nine batches of sample (n = 3)

EE/(mghi )

— ‘
s %%f%”;f UL BT AB T Rb, BB Re ;;ii‘; | DTSR TSI A B AL I,
170106 0.154 0.758 1.588 2.175 0.241 0.572 0.113 0.321 0.611 0.076
170107 0.144 0.748 1.601 2.179 0.235 0.568 0.109 0.328 0.615 0.072
170108 0.151 0.751 1.593 2.171 0.237 0.566 0.105 0.325 0.618 0.070
170401 0.150 0.755 1.578 2.163 0.246 0.558 0.116 0.318 0.605 0.071
170402 0.147 0.750 1.582 2.169 0.243 0.559 0.114 0.315 0.610 0.075
170403 0.158 0.747 1.591 2.171 0.249 0.563 0.119 0.311 0.612 0.079
170721 0.146 0.764 1.595 2.183 0.251 0.557 0.122 0.324 0.622 0.062
170722 0.147 0.762 1.606 2.185 0.242 0.571 0.112 0.322 0.624 0.066
170723 0.142 0.759 1.619 2.180 0.250 0.580 0.111 0.327 0.616 0.069
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WS-10218 (ZD-0218) -2002; PHLLAEHE -1 ) EARIE
Al TR e R .
3 g
3.1 i AR EHIEE

SR INEER (RBEAT T R, lER T
20. 30. 40. 60~ 80 min, H#EM 245 LA 60 min,
S5 LR B ETR 60 min $EEUHCR B s FLRW
AT 7 %%, 2% M ik Z e T
s Boa AHREUREL (1. 20 30 40 5. 6 1K) 3T
THAL, AERE 4 R &R ik B .
3.2 BIERMHMIEE

AR U 395 e A AR SR AR 24 3L A 1 P K
W KA, 3 i e T S S R e AR
F Ky 260 nm!"™, &3y Al AF T AR KA
280 nm, FHACH AP K N 210 nm, NSRBI
Rb, fMIAZBAF Re WK 203 nm, BIEARR
ARSI A 320 nmy, PEZEAETER T ARSI Kl 440
nm!", FHEYER B (AR5 KA 286 nm ™), 11-KE-
B- Lt AL AR A KN 250 nm, FHZSEH 1, 1Y
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