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HPLC method for simultaneous quantitative determination of six active ingredients
in Rhodiola crenulata from different origins of Qinghai-Tibet Plateau

LIU Qing"?, DU Shou-ying', DUOJIE Ren-ging”, YNIMA Ci-ren®, DUN-zhu*, GA-wu’
1. Beijing University of Chinese Medicine, Beijing 100102, China
2. Tibet Traditional Medical College, Lasa 850000, China

Abstract: Objective To analyze the six active ingredients in Rhodiola crenulata from the different origins of Qinghai-Tibet Plateau,
to establish quantitative analysis methods, and to provide a basis for further use. Methods Samples were extracted with 30% ethanol;
In Diamonsil Cg column (250 mm x 4.6 mm, 5 um), gradient elution was carried out with acetonitrile-0.3% phosphoric acid solution
as the mobile phase, detection wavelength 275 nm, and column temperature 25 ‘C. Results A good linear relationships of gallic acid,
salidroside, tyrosol, catechin, ethyl gallate, and coumaric acid were at 38.2—382.0 (»=0.999 8),301.0—3 010.0 (»=0.9999), 19.8 —
198.0 (r=10.999 6), 17.1—171.0 (r=0.999 6), 4.5—45.0 (»=0.999 8), and 6.38—63.80 ng/mL (»=0.999 4), respectively. Conclusion
The method is simple, rapid, accurate, and can be used simultaneously to determine the content of the six active ingredients in R.
crenulata from the different origins of Qinghai-Tibet Plateau.

Key words: Rhodiola crenulata (Hook. f. et Thoms.) H. Ohba; gallic acid; salidroside; tyrosol; catechin; p-coumaric acid; ethyl gallate

A G Tk o 5 580 1 S AN [ o 21 S5 R A UK
Je A7 A 1 FL AR 43 A, ) 3 DR G el [R5 DA 1) )
SSR FRICAT AN R LSRR T A AL 23 4T
GEATREE 2GS SRS 2 0y 2y Rk, A
Pl it 2 B B Rl (CFDADs IR
Ot BT S a5 R M 2 7 S B B 45

gt BEA: 2014-08-11
BEEHH: “973”7 TRIATHIFIZT LI (2012CB722905)

REMORAEE AL 72 A, DAY D B 6 T
SR -G TR PN AR R T o R i S A
215t K Rhodiola crenulata (Hook. f. et Thoms.) H. Ohba
M5, 55 1R CATRIGTE Ak, g R,
MY, B TR E SRS TIE, 2
ot NS MR 41, syl

EERN: X F, W, WLAESE. Tel: 15089037014  E-mail: liu_navy86@126.com
HBEEE  HTHL o W, BER, MRS, B T2 B R SR TS

Tel: (010)84738615 E-mail: dushouying@?263.net



¢ %% Chinese Traditional and Herbal Drugs

PEFECEATINE o TCVR Tl i B AR
PERGOI LN E, YIARETEA RS AT, WA
SCIGERE HPLC v, LR EFIR. ZL50KT . TSN
ILEF BETIRANE. SR 6 gk skt
HeL, R 0) 7 v SN R M PR AR T R R ey
AT RN, BALEEA R R I vk, AT
REIA B A I R iR PP AR LT SR ) B
1 NESHR

R (Bt LC-20A) HAHEREYL, AL SPD-20A
B HNA] WA % Diamonsil Cyg (4354 (250 mm X 4.6
mm, 5um); GraceSmart RP g (A4 (250 mm X 4.6
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EETEDLEE (250 W, BIEAESARRA D, I
(fhaifhali, Fisher AT)); 30%Z0E; #E (Irfral);
MK CaED. BEFR (i's 110831-200803);
ZEERAT (IS 110818-201206) 1 [ A [ £ 24 4
KEmisthe: BemE (IS L-042-130713). JLA % (it
5 154-23-4). WETIROHEE (5 831-61-8). X
TR GitT 501-98-4) W H Ak st HeE A THORHE
e, R B AT 98%. PUIR VA ASFIHhX
FE il 35 28 W 55 42 %8 58 h KAE 4L 50K Rhodiola
crenulata (Hook. f. et Thoms.) H. Ohba f{J#R2%,
2 HEEHER
2.1 BIEEHG

Phenomenex Luna Cjg 1EAT (250 mmX4.6 mm, 5
um), FEHIANE (A 03%BREE (B), FREEDE
it (0~10min, 7%A; 10~25min, 7%~14%A; 25~
40 min, 14%~20% A); #1325 °C; AR 1 mL/min,
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mL ‘& 10 mL &, N 30% MR 2 Z1E, %
AL, SR RIRE B HERE 10 pL, W WETRIAR, DL g
A (4 bR (O BEHAT&PERIT, 4538%
WA 20 70 A5 5 HERE SV R N Ze e oC 3R R A, etk
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Table 1 Linear relationship of six active ingredient
o HE [B])- 72 r M Fl/(ngmL ™)

BT A=3000 000 C—1251.4 0.999 8 38.2~382.0
AR=w N A=320 864 C+993.34 0.999 9 301.0~3 010.0
[ 3 A=451 064 C+863.33 0.999 6 19.8~198.0
LR E A=549 020 C—705.01 0.999 6 17.1~171.0
KT A=3000 000 C—813.63 0.999 8 4.5~45.0
7 R A=3 000 000 C+1175.6 0.999 4 6.4~63.8

TEAAFIE, 2 hWlE 1 IR, BERERE 10 L, 36
WK, WAFEETIR. 4500 BEE. LRH. |
TR IR N Ay SRR VE AR RSD 43 514 1.48%.
1.78%. 1.64%. 1.25%. 1.43%. 1.57%, FWIAKE
it b g PR
27 EEMAE

WOFES QLRI 6, % “2.17 Tkt
FERCHERE 10 pL, MASFEE TR Z050RK 1 BEIE
LA BE TR X3 2% R 740 RSD
394 0.29%-0.41%-+ 1.58%+0.93%+0.63%- 1.61%,
KA LB MRS
2.8 MAEEKEIRLE

R B PR O 12 (1) L (R KA LL S R MR R
HRZVTAE D 9 4y, 20 WA s 3 AN IR AL,
Ir RSB IR AR O, TSRS GRETIR
0.25 mg/mL. ZL 5 KFF 0.94 mg/mL. E&EE 0.11
mg/mL. JLAZ 0.19 mg/mL. #ETRLEE 0.09

mg/mL. X[#ZER 0.07 mg/mL), HEKE (&
F# 0.32 mg/mL. 2L 5 K1 1.2 mg/mL. B 0.14
mg/mL. JLA#E 023 mg/mL. ¥ E TR LA 0.11
mg/mL. W& GE 0.09 mg/mL). mJREWRE (&
T 0.40 mg/mL. ZL50 K1 1.45 mg/mL. BgE
0.17 mg/mL. JLZ5 % 0.28 mg/mL. X & TR L8 0.14
mg/mL. X[F&ZER 0.11 mg/mL), HIFEIEME,
FFERICR, ZREE TR LR, BRI,
ILER. WETERONE X GRRFFER
Zr M 101.5%- 100.8%- 100.2%- 101.8%- 98.8%-
100.5%, RSD {H7 4 2.2% 1.9%~ 1.9%- 2.3%-
2.4%-+ 2.0%o.
29 HmilE

3 VR B W BT 50 Bl s VRN vt
10 pL, $% B EE&AFEATIE, HEH R T
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Table 2 Determination results of samples

it

i 5y HU/(mgg )

KT IR T Pk it LA E BT X 7 52 R
1ieg 4.54 11.53 2.02 0.92 0.77 1.16
Ll g A 2.54 8.90 0.38 1.75 1.62 0.82
gz H 16.91 21.61 2.04 1.47 6.40 0.38
g HE SR L 1.34 0.24 — 1.10 0.48 0.08
1w ) 2.53 19.45 2.47 0.82 1.32 1.46
e ) 4= B 2.17 27.85 1.63 1.88 1.89 1.07
I J0 g A bR B 9.04 6.98 5.18 0.89 2.41 0.27
i 5.55 0.74 2.30 1.32 232 0.22
A6 it 1.55 8.12 1.23 0.87 0.47 0.99
B B 5.94 7.55 0.70 0.57 3.28 0.27
w2 2.29 16.15 2.77 0.81 0.18 1.03
WA E 3.14 11.69 1.41 2.30 1.09 0.86
M2 =R 4.11 2.41 1.43 0.08 1.42 0.72
2K E 7.03 2.68 4.87 0.43 3.25 0.52
M B E 3.39 5.87 2.28 0.80 1.85 0.65
MZKFL 1.04 17.43 0.33 2.33 1.21 0.49
“EIME 4.57 10.57 1.94 1.15 1.87 0.69
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WE TR XTSRS BRI & 223,261,
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ST 100% 70%- 50%- 30% HI i, 100%-
70%- 50%- 30% SEE AR, K 30%
LTEHEIURE SR B ol 1 oy W B 1) de
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MK St I 45 v U, 75 B R AR 4 5%
RHEE TR EFIIMEA 4.57 mg/g. 405 RKATF

(R 4 10.57 mg/g (P EZ5H) 2010 4FiR
I 2Lt R U 2y UK T 5 me/g, 76 16 M
4 ANFERRT ChEZ) BUEED . B
HOPYIMEN 1.94 mg/g. LR TMEN 115
mg/g. WE TR OEERFMEN 1.87 mg/g. &
GRREFIMEN 0.69 mg/g.
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