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HPLC-UV-ELSD RIFHNEE AL ERIRES 8 5

ALY aMaR Y2, kst kAN makge T A 4B oM F R L?
1 VLRGN RERAE, Y195 ZExd 222001
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% ZE. BHY SRH HPLC-UV-ELSD FIIlE &2y 40 SRR KT R . W TR, 45000, B, mmir, sl
M IS C. WAERR 8 Bl A% N Kromasil 4 (250 mmX 4.6 mm, 5um), Hahtlh £ 5E-0.3%UKE R
IR, BEREVERE, AR R 1.0 mU/min, SEAMSIIPK 275 nm, KR 30 °C, 28R CHUN RN #S R A 40 C, T
Ny, JEJ5 150 kPa. &R KIEARE. WETM. LRRW. BEEE. WET. M. st C. AR 8 Flaisrfk
Wk BIRIFA B, M 2% 67.084~670.84 (R?=0.999 2). 11.410~114.100 (R?=0.999 4). 78.995~789.95 (R*=
0.999 6), 19.625~196.25 (R*=0.999 7). 59.368~593.68 (R?=0.999 8). 62.585~625.85 (R*=0.999 5). 55.045~550.45
(R?=0.999 6). 6.895~~68.95 pg/mL (R*=0.999 8); ¥ =435 100.8%. 98.9%. 100.1%. 100.8%-. 98.9%. 99.6%.
100.7%- 99.2%, RSD 737k 0.64%. 0.56%. 0.35%. 0.65%. 0.26%. 0.58%. 1.00%. 0.64% (n=6). it %%
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Simultaneous determination of eight constituents in Compound Rhodiola
Capsule by HPLC-UV-ELSD
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Abstract: Objective To develop an HPLC-UV-ELSD method for the simultaneous determination of crenelatin, gallic acid,
salidroside, tyrosol, harpagide, harpagoside, angoroside C, and cinnamic acid in Compound Rhodiola Capsule. Methods Kromasil
Cyg column (250 mmx 4.6 mm, 5 um) was adopted. The mobile phase was composed of acetonitrile (A) and 0.3% HAC (B) with
gradient elution. The flow rate was 1.0 mL/min and the detection wavelength was 275 nm. the column temperature was 30 ‘C, and the
evaporative light-scattering detector (ELSD) drift tube temperature was 40 ‘C, and gas pressure of 1.5 bar (150 kPa). Results
Crenelatin, gallic acid, salidroside, tyrosol, harpagide, harpagoside, angoroside C, and cinnamic acid were separated well. The linear
calibration curves were obtained in 67.084—670.84 pg/mL for crenelatin, R = 0.999 2; 11.410—114.100 pg/mL for gallic acid, R* =
0.999 4; 78.995—789.95 pg/mL for salidroside, R? = 0.999 6; 19.625—196.25 pg/mL for tyrosol, R* = 0.999 7; 59.368—593.68
pg/mL for harpagide, R? = 0.999 8; 62.585—625.85 pg/mL for harpagoside, R? = 0.999 5; 55.045—550.45 pg/mL for angoroside C,
R%=0.999 6; and 6.895—68.95 pug/mL for cinnamic acid, R? = 0.999 8. The average recoveries of the eight constituents were 100.8%,
98.9%, 100.1%, 100.8%, 98.9%, 99.6%, 100.7%, and 99.2% with RSD of 0.64%, 0.56%, 0.35%, 0.65%, 0.26%, 0.58%, 1.00%, and
0.64%. Conclusion The method is convenient, accurate, and can be used for the simultaneous determination of the preparation.
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angoroside C; cinnamic acid
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%5 EENEPERATY, JEARMER A HPLC ¥4 51
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1 UEE5RY

ULtiMate 3000 =108 AH (2143, Thermo Fisher
/N, DAD AN, SEDEXS80 LT-ELSD 53l
#%; BP211D. XP6 Wi K°¥-, HERFE)-FLH) 2 [ pr
B AR A 250K (k5 110818-201206,
T4 99.8%) . MiEEE (it'S 111676-200401, )it
EE 100%). WEFR (k5 110831-200803,
RSP 4L 90.1%). WHERR (it'5 110786-200503,
T 7340 100% ), 3490 B H ] Bl 24 SRS E e 5
Kiear Kz, A, #ik's 20131210, Jit &5 %
99.89%; ML (IS5 MUST-15031105, Jii /%1
99.88%). F5 ki (4lk'5 MUST-13071801, Jiit
IB=98%). ZREIET C (it MUST-14120502,
JE 4L 99.32%), A2 WkE AR RS AT FRA 7 5
BT RIKR%E (IS 140914, 141015, 141201,
150311. 150314. 150316, Kif%: 0.39 g/ki) il
INRGA IR A IR A FERE: S (igal, K
gk, HARFIL A A pral.

2 HEESHR
21 WERMEAREE

BURACLL R 2 W T I aE o, RS E
T B % & KAE 4D R % 670.84 pg/mL. IS ELHF
593.68 pg/mL [F A0 i iR O

A SR AT A8 C. Wi T
fR. BEEE. WEERR I IE S, F%WoE, IPE
WIS 20 51T 789.95 pg/mL. Wy EU T 625.85

ug/ml. 2 A% C 550.45 pg/mL. # 1R 114.10
ug/mL. FEEE 196.25 ug/mL. KIEERR 68.95 ug/mL )
TR i @

22 @A &

WHEITASRIRENTWZ) 029, Ki#FRE, 2
50 mL s, InFEEE R, A AREE 30 min, B4,
IR RZIRE, f5), e, HNEREM, 1.
2.3 PATEXTEBRIA S &

W 7 L R I BE AR E,  FRAH DG ARRL IS 52
ISR HE, 4% “2.27 TR s o
X AR o
24 BiEEY

381k Kromasil Cig A (250 mm X 4.6 mm,
5 um): FREIHIN ZI5-0.3%K S R K i, A
e AR A 0~10 min, 3%~10%Z. i ;: 10~25 min,
10%~25% )% ; 25~30 min, 25%~50% . fif ; 30~
35 min, 50%~80%Zfifi; 35~36 min, 80%~3%
C s 36~45 min, 3% M A E 1.0 mL/min,
FEUL 30 °C, HEREAATR 10 pl; ¥ 7R 205 KT,
BRI WA R ek Cy VR R G I
BRI, RYIEKh 275 nm; KRAELT R, WS EEF
FZER GO A2 A, R 40 °C, #
N, Hs 7724 150 kPa.

25 LTREMER

3 SR B R TR 5 0T R A Ak ol v
BT VAR, He M “2.47 TR 7 ERERER I, &5
T AL A 10 1% P e S B 50 R 3 W B ()
—E B, FIEXTROC T, KRR R W
TR, ERT. BRI, WMET. MEmRT. ©
RIS Cy WEERR 5 HAH AR (iU 1R 2 B FE K T
1.5, #REK F1E 1.00~1.10, FiSEEHR B L& R
EETFIILE 10 000 LAl R ILIE 1~2.

26 ZMHEXARER

I “2.17 IR VRE R IR B A, RS R
1.0, 3.0, 5.0. 7.0. 9.0, 10.0 mL, Z}#I& T 10 mL
s, HPERBERZIE, %5, 19R85RE X
PRI F% “2.47 TEOTESAT, 43 Bk SR L
WS 10 pl, WA, DU A
BARKR (X, WA B AR (YD) BEATE A
M5, Z5REH, KAELLRE. W EAFEMN N R E
WLV N 2 RPN R, Vel [T
FHIR R 1 K4 K% Y=1.030 8 X—1.590 7,
R°=0.999 2, £PEi[H 67.084~670.84 pg/mL; I
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1 EEXMEBS (A). EFTRKEHRRT (B) MBS (C) B HPLC-UV BiLE
Fig. 1 HPLC-UV chromatograms of mixed reference substances (A), sample (B), and negative control sample (C)
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B2 REXER (A). EFLXREMRS (B) FAMEEER (C) B HPLC-ELSD Ei%
Fig. 2 HPLC-ELSD chromatograms of mixed reference substances (A), sample (B), and negative control sample (C)

[ Y=1.007 6 X—1.756 8, R*=0.999 8, £kl
[l 59.368~593.68 ug/mL.

I “2.07 TR IR A0 L i @), R R
1.0, 2.0, 4.0. 6.0. 8.0, 10.0mL, Z3#I& T 10 mL
s, HFERERZIE, 85, SRVEEX

WS, 4 “2.47 TRETESAT, 43 Bk SR b
REEHAS 10 pb, Mg emfe, DLUTEAR B R AL
Br OO, WERBNPATR (V) BEATLERDT, 45
RRY], 50K, WO, & C. WE
TR PEEE. PR R AT Y DT S BV [ P 5 R
GNEICR, LMEaHE [MIHDTRE S AHOC R Bl ki
£ F%: Y=0.306 8 X+0.146 0, R?*=0.999 4, £k
i 11.410~114.100 pg/mL; M#lE: Y=0.053 9 X+
0.035 4, R°=0.999 7, kML 19.625~196.250
ng/mL; PIEERR: Y=0.288 6 X+0.065 4, R°=0.999 8,
LVEVUH 6.895~68.950 pg/mL; KT Y=
0.024 6 X—0.092 2, R*=0.999 6, £&1'}: i [l 78.995~
789.95 pug/mL; M AT Y=0.4322X—0.684 7,
R?=0.999 5, ZlfH 62.585~625.85 pg/ml; %
WU C: Y=0.097 1 X+0.132 6, R°=0.999 6, £
P Bl 55.045~550.45 pg/mL.
27 REERE

R “2.17 TR PR A0t BT
HEFE 6 Ik, 3% PR i 450 e e IR frﬁ, 2‘2
Tﬁj(%élﬁ?\ M ELT . BT IR BRI RIFERR.
CLRCRT . M. 2T C AN RSD
735004 0.39%. 1.03%- 0.37%- 1.01%. 0.86%. 0.65%.
0.58%. 0.31%.

28 EEMRIE

IUREE (k'S 140914) WY, %18 “2.27 Tii

TITERRE 6 R A, A R, D T

B wFE R SRR R R RO, &
Trm. BRI, WAEERR. 20500, MEMRE. %
FEAF C 1P TR 408 RSD 20514 1.27%-
0.97%. 1.11%. 0.57%. 1.20%. 1.56%. 0.31%. 0.23%.
29 fREMRE

HUREE (fIb 140914) WY, 418 “2.27 Tii
FOTERlRS A, T 20 40 8L 12, 16
24 h JEAEDIGE , Il SR UETRIAR ,n%kféli%
. BE IR, BN, WHRR. 45K, 1
Htr . ZRIE T C UM RSD 205124 1.10%.
1.84%.0.96%. 1.91%.0.78%. 1.33%. 1.13%. 1.85%.
R R HE 24 h WASE
210 [EIERIRLE

HCCE IRE - (Y5 140014, KAEZL R .
BT (LR Bl e, e,
GREISH CL AR 4 )4 33.78. 4.42. 29.80. 8.52.
27.46. 24.11. 22.88. 2.72 mg/¥i) 0.1 g, I E,
B 50 mL =, RS S I KAR LR F 0] L 8.708
Mg~ £0 5 R FE0 R 7.827 mg . I B XTI 7,212
mg. M RN Y 6.332 mg. kRIS C X I
6.009 mg. ¥R WHPR. FEEEXT o
(1.162. 0.714. 2.238 mg/mL) % 1 mL, KX “2.27
TN A SR 5 7 1 4 6 IR SR,
FEE, THERICR . R RRLRE . 45K
FEIE. W TFIR. M WA . RISt Cy
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PRRE TR 1~ 32 R 22 23 03 24 100.8% - 100.1%
100.8%. 98.9%. 98.9%. 99.6%. 100.7%. 99.2%,
RSD 43424 0.64%. 0.35%. 0.65%. 0.56%. 0.26%.
0.58%. 1.00%. 0.64%.
211 H&HENZE

SN RS I T A SR IR G &, %
“2.27 WU Tk, % “2.47 TR A

WA, sk s ], THE 8 Bl iR 2
SR WK 1.
3 e
31 #eMA AL

T A FRIRHEP KA R Z RN, 1
CL Y A A g MR AL » e FH 2 R D SN A I 2% CELS D)
X 2 Rl sy HEAT /3 M. ELSD B A 38 FH 78 o B A il

F1 oHEALIRRREAHRD SHEALSEENELR (nN=3)

Table 1 Detemination of six batches of samples in Compound Rhodiola Capsule (n = 3)

i

Jictt 5y il (mg- i)

KRAELLRFHR BETR AEKH R OWREE O LB C W EE R
140914 33.78 4.42 29.80 8.52 27.46 2411 22.88 2.72
141015 38.48 3.98 31.42 8.14 26.45 22.79 23.19 3.79
141201 31.23 4.56 32.06 10.44 26.87 20.82 23.76 3.45
150311 32.19 531 30.12 14.57 25.43 19.45 21.82 2.98
150314 35.26 5.29 28.23 13.29 24.18 20.19 22.01 4.15
150316 33.19 3.52 26.18 12.18 23.49 21.45 24.79 5.29
%, HRBPEERSMEMIAAL, FNE Zimhe  2EXR

Tl R o3 B R, RO R A M AR R £ S R IR
BETIR WO ZHE T C LEER 6 Bl
I3 REAT AT, BT AR SEEG #E N T UV K285 ELSD
BB [ IR0 52 425 41 e R e v 8 oyt
32 MERIKHILE

3BT R TEIE . BT IR W AR
CHOIET C L RFERR I S U] PDA Fll 88 7
200~400 nm 94, GERKHBE IR 5K
FEEEAE 275 nm AbA BRI, A BT IEER
1t 280 nm Ab A Fe KWL, 22 H H C 1 275,330 nm
AT, ke 275 nm P R ISE 6 RSy,
FARPR T IR 4T, JELRPRR, i E .
33 BILRMHRNLE

#2557 0. 0.1%. 0.2%. 0.3%. 0.4%. 0.5%¢K
Tt PR AAAR 73 O 53 B FEE ()5l o 45 SRS [T PR A A
3B VR PRI OR B IS ) SE AR, R I 230 A 7 A,
B BRI, LL 0.3%yKES M A FR 0 Bk
34 HiX@EHEHEER

DUKARLL R WETIR. LUK B,
WS MR, AT C FIREERR AR HCR
NFEGIRhR, FHET RIUAER (TRER 95%. 70%
L) FROT 0 G AR BRI RIS I0O . R
FIHE (25, 50, 100 mL). #HEEUKA] (15, 30.
45 min) [ HUSCR, 25 IRRBIR A HEE 50 mL &
FEALFE 30 min, FREUISCHR A .
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