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D eterm ination of marker canpounds in plants of Rhodiola L.
fran different habitats by RP-HPLC

SHAO Yun-dong', QU Yan-fang’, YU Hong-jian’, L | Fuming®
(1 College of Phamaceuticals and B iotechnology, T ianjin U niversity, Tianjin 300072, China, 2 JianfengN atural
Product R&D Co. , L td, Tianjin 300402, China, 3 Zhejiang Jianfeng Phamacy Co. , L td, Jinhua 321000, China)

Abstract: Object To develop the reliable RP-HPL C methods for the detemm ination of salidroside, ty-
rool, rosavin, rosin, and rosarin in the plantsof RhodiolaL. and to evaluate their Pecies from different
habitats M ethods M ethod I: methanol-water (0.5mmolA DS in 1% acetic acid aqueous lution)
systan for the analysisof salidroside; method II: acetonitrilew ater system for rosavin; method III: aque-
ous acetonitrile-phoghoric gradient systam for salidroside, tyrosol, rosavin, rosin, and rosarin Reaults
The contentsof salidroside in different gpecies range from 0.021% to 1.420%, and those of rosavin in all
gecies are very Ilimited or undetected except in Rhodiola roseal. and R. sachalinensis The contentsof the
five marker ingredients are significantly gpecies and habitat-dependent Conclusion  Three RP-HPLC
methods are established for quantitative analysis of the above fivemarker ingredients in themeantime, re-
gectively. Evaluation of the quality of varied peciesof RhodiolaL. show s thatR. rosea grow ing in Xin-
jiang U ygur A utonomous Region and R. sachalinensis grow ing in Jilin province are the two better Pecies
contained w ith abundant abovementioned ingredients in China

Key words RhodiolalL. ; salidroside; tyrool; rosavin; rosin; rosarin; RP-HPLC

RP-HPLC
1 1 2 3*
(1. , 300072; 2. , 300402;
3. , 321000)
(RP-HPLC)
, I: - (0.5mmolL DS 1%
) ; 1I: - ; II: - 5
0.021% 1. 420%; ,
5 3 RP-
HPLC 5 5 ,
: R286. 02 ‘B : 0253~ 2670(2004) 05~ 0505 ~ 04
1 Introduction increase physical endurance, work productivity,

The Rhodiola L. plant contains about 90 longevity, resistance to high latitude sickness, and
gecies and their various gecies naturally digplay a to treat fatigue, depression, nervous system disor-
circumpolar distribution in mountainous regions ders, etc? °. Since 1960, a variety of Rhodiola
w ith higher latitudes and elevationsof theNor- th- products have been offered and consumed as adap-
ern Hemigphere'™. Traditional folk medicine, togens with various health-promoting effects
plantsof RhodiolaL. , egpecially R. rosea, used to W ith dramatically increase of danand for Rhodiola-
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based phytomedicines in the late 1980s, and be-
cause of their significant gecies-dependent varia-
tion in phytochenistry and phamacology, the
standardization of Rhodiola products or extracts is
of great mportance Scientific investigation reveal-
ed that two groups of chemical constituentsw ere
responsible for the unigue pham acological proper-

tiesof Rhodiola products one isphenylpropanoids
16.7]

including rosavin, rosin, and rosarin"™", and the
other is phenylethanol derivatives including
salidroside and tyrool Therefore, the Rhodiola

extracts or preparations are usually standardized
for both rosavin and salidroside to guarantee their
quality and effectiveness

China has abundant resources of plants of
RhodiolaL. , and nearly 80 peciesof than are dis-
tributed in China The analysis of Rhodiola prod-
ucts is reported only for salidroside, and the stan-
dardization by detemination of rosavin has not
been reported in China M oreover, none of the re-
ported HPL C methods, the detection of salidro-
side, and tyrol in Rhodiola products'®® was sat-
isfactory. Thus, inour ongoing effort to lve the
abovementioned problens, three HPLC methods
w ere developed for the quantitative analysis of the
five marker compounds, such as salidroside,
rosavin, tyrol, rosin, and rosarin in one run, re-
gectively.
2 Experment
2.1 Preparation of stock ®lutionsof reference

Salidroside and rosavin (ChromaDex), 2mg
for each w ere accurately w eighed, and dislved in
two 10 mL volumetric flasks with methanol as
stock solution formethod I and II, respectively.

Salidroside, tyrosol, rosavin, rosin, and rosa-
rin, 1 mg for each, were accurately w eighed,
mixed together, and dislved in a volumetric flask
w ith methanol as stock solution for method III
2.2 Calibration curve

The stock lutionsw ere diluted 2, 4, 8, 12,
16 times inmethanol, repectively. U sing A nastar
chromatography data system, all these standard
were injected to generate a five-point calibration
curve for the threemethods regpectively. Standard
curve, as shown in Table 1, was linearw ith R? not
less than 0. 998 6
2.3 Sample preparation

The plant materials of Rhodiola L. were col-
lected from w ild location in China A Il the samples

w ere identified by Yu Hong-jian, a senior engineer
from Tianjin TAGM Factory. Three extracting
methods including ultraonic extraction, Soxhlet
gpparatus extraction, and room tempera- ture ex-
traction were compared Results showed that ul-
traonic extraction was a smple, fast, and effi-
cient method The rootsof each ecies (about 200
g) were finely powdered, 0.5 g of each sanples
was accurately weighed, ultrasnically extracted
with 30 mL of 60% aqueous ethanol for 20 min
three times, extraction lutionsw ere centrifuged
at 5 000 r/min for 15 min, super- natants were
combined and adjusted to a 100 mL volumetric
flask with 60% aqueous ethanol A Il sample lu-
tionsw ere filtered through a 0. 45 ym A crodisc sy-
ringe filter before being subjected to HPL C analy-
sis Each sanple lution (10 (L) was injected for

HPL C analysis
Table 1 Calibration data for each reference
canpound in method [ —III

M ethods Compounds R2 Regression equation
I salidroside Q 999 1 Y= 1 56x 10%
I rosavin Q 999 5 Y= 2 58x 10°%X
I salidroside Q 999 2 Y= 1 44x 10°%
tyrosol Q 999 1 Y= 3 67x 10%K
rosavin Q 999 3 Y= 2 31x 10%
rosin Q 998 6 Y= 2 42x 10%K
rosarin Q 998 5 Y= 2 41x 10%

Y reflectspeak area, X reflects anount of compound in ug/mL
2.4 Stability test

Each sample solution (10mL ) was injected in-
to HPL C in eachmethod after 1, 3, 5, 7, 12h, re-
gectively. Results showed that all the relative
standard deviation (R ) were less than 3. 00%
and indicated the sample wlutions were stable
w ithin 12 hours
2.5 Reoovery test

The recovery was detemined by adding
know n anountsof each reference compound to the
plant sample prior to the extraction, and all the
samples were dealt with the same method as de-
scribed in Section 2.3 The detemined concen-
tration of each ingredient w as divided by the added
concentration, and the recoveries w ere calculated
in percentages The added concentrations were
based on the mean concentration of these ingredi-
ents in three ungpiked samples RPD was less than
3.01%, and average recovery ratio was not less
than 95. 0%.
3 Analytical methods

HPL C analysisw as performed on a Shimadzu
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LC—10ATvp systan equipped with Shimadzu
SPD—10A vp detector. For the methods I and
II, aPhenomenex C* column (250mmx 4. 6mm,
5 um) was used, and for method III a Shimadzu
V P—ODS lumn (150mmx 4.6 mm, 5 um) was
used

M obile phase in method 1: M ethanol-w ater
olution (0.5 mmolA DS 1% acetic acid w ater
olution) (25 75); flow rate 0.8 mL /Mmin; de
tection w avelength: 225 nm.

M obile phase in method II: A cetonitrilew a-
ter (25 75); flow rate 1.0 mL /min; detection

w avelength: 254 nm.

M obile phase in method III: Solution A:
0.2% aqueous phoghoric acid, slution B: A ce-
tonitrile, the lvent gradient wasA , initial 96%
20min 70%; 25min 96%; 30min 96% (run time
30 min); detection wavelength: 1—12 min 225
nm, 12—30min 254 nm; flow rate: 0.8mL /min
Each sample (10 (L) was injected A Il separation
was at room tenperature Peaksw ere assigned by
giking the samples with reference compounds
The results can be seen in Table 2 and Fig 1—3

Table 2 Analysisof different gpecies of Rhodiola raw mater ials in China and extracts

fran Tianjin Jianfeng Natural Product R&D Co ,

Ltd (values in g/100 g)

. Habitats . . . . . .
Species ] Time Salidroside Tyrosol Rosavin Rosin Rosarin
(Provinces)
Rhodiola rosea Xinjiang June 2002 1 232 Q 1322 1 621 Q 311 Q 214
R. sachalinensis Jilin July 2001 Q 351 Q 084 5 Q 212 Q 101 Q 084
R. sachalinensis Y unnan June 2001 Q 241 Q 001 4 Q 014 -
R. crenulate Yunnan July 2001 1 420 Q2311 Q 032 Q 008
R. crenulate Sichuan Sep. 2001 Q 411 Q0541
R. crenulate Qinghai Sep. 2001 1 024 Q 084 2
R. kirilow ii Qinghai Sep. 2001 Q 667 Q 023 4
R. fastigiata Yunnan July 2001 Q 021 - -
R. alterna Tibet Sep. 2001 Q 321 Q 021 4 Qa 012 - -
R. rosea extract Xinjiang 011223 3 584 Q 524 1 6 745 1 412 1 110
R. crenulata extract Y unnan 020102 4 521 Q 642 1 Q 122 Q 021
R. coccinea extract Qinghai 020203 4 661 Q 682 3
3
A B
salidroside 4
2 3
- 4
(o] 5 10 15 20 25
*/ min 1
| 5 12 3
Fig 1 Chramatogram of salidroside (method 1)
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Fig 2 Chramatogram of rosavin (method II)

4 Realtsand discussion

T he developed method III pemiitted the first
simultaneous detection of both “ salidrosides”
(salidroside and tyrosl) and rosavins” (rosavin,
rosin, and rosarin). Yet the RP-HPL C condition
w as somew hat complicated because of the gradient
mobile phase, changing detection wavelength and
relatively longer running time Thus, method I
for salidroside and method II for rosavin have al

1-salidroside 2-tyrool 3-rosavin  4-rosavin  5-rosin

Fig 3 Chranatogram of five reference substances
(A), R rosea rawmaterial (B), and
separated by method 111
been developed in order to meet the demand for the
detection of different types of marker ingredients
These threem ethods are proved to be rapid, sensi-
tive, and reliable HPL C methodsfor the evaluation
of Rhodiola gecies and their related extract or
products
The resultsof the detem ination of themarker
ingredients of different Rhodiola $ecies and the
market extracts available in China showed that
their contents are significant pecies-dependent and
alo influenced by the wild location even for the
same gecies In conclusion, R. rosea from the
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Xinjiang U ygur A utonomousRegion and R. sacha-
linensis from Jilin Province are two gecies w ith

higher contents of themarker ingradients
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Study on ultrasonic circulation techn ique to extraction of triterpenoids
fran Ganodema lucidum
HUAN G Shuming', YANG Xin-lin*, ZHAN G Zi-giang', XU Jian-lan?, ZHU He-sun’
(1 School of L ife Science and Technology; 2 Sanlian Hi-Tech L imited Company, W uxi 214023, Ching;
3 Research Center of M aterial Science, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Object To study the application of ultrasonic circulation technique for the extraction of
triterpenoids from Ganodema lucidum (L eyss ex Fr ) Karst M ethods On the basis of conventional
method, the processing steps of ultrasonic circulation treatment were added Results The comparative
experiments show ed that less anountsof various olvents and shorter extraction timew ere needed for ul-
trasonic circulation extraction, w ith the product ratio of about 40 percent higher than that of conventional
method Furthemore, a good consistency of the target product analyzed by HPL C w as found betw een two
different extraction methods Conclusion T he ultraonic circulation technigue has a potential application

to the extraction of triterpenoids from G. lucidum.

Key words Ganodemma lucidum (Leyss ex Fr.) Karst ; triterpenoids ultrasonic circulation tech-

nigue; HRLC
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