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I =X % Crassulaceae
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AKIB4I=K R. crenulata
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| Asia_ | Euwope |  NorthAmerica |
Austria British Columbia, Canada

Bulgaria North-Western Territory, Canada
Czech Republic Yukon Territory, Canada

Finland Alaska, USA

Sichuan, China France California, USA

Groenland Colorado, USA
Iceland Idaho, USA
m Ireland Minnesota, USA
m Italy Montana, USA
Norway Nevada, USA
Poland New Mexico, USA
Kamciatka, Russia Romania New York, USA
Spain Oregon, USA
Sweden Tenessee, USA

The geographycal spreading of the species included in the Rhodiola genus
(http://rhodiolarosea.org/rhodiola-rosea-taxonomy-rhodiola-geographical-distribution)

Great Britain
FormerYugoslavia Virginia, USA

Washington, USA

Wyoming, USA
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Changbai
Mountain
(2,200 m,

E 128°08'17",
N 44°11'20")

Mila Pass
(5,007 m,
E 92°22'31",
N 29°44'33")

R.sachalinensis

PLOS ONE | DOI:10.1371/journal.pone.0118204 March 13, 2015
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and dilutegith Solvent to volume. Centrifuge, or pass
swetTa filter of 0.45-um or finer pore size.
Chromatographic system

(See Chromatography (621), System Suitability.)

Mode: LC

Detector: UV 254 nm
Column: 4.6-mm x 25-cm; end-capped 5-um packing
L1

Column temperature: 45°
Flow rate: 1 mL/min
Injection volume: 10 ulL
System suitability
gamples: Standard solution A and Standard solution B
Suitability requirements
Chromatogram similari The chromatogram ob-
tained from Standard solution A is similar to the refer-
ence chromatogram provided with the lot of USP
Powdered Red Clover Extract RS being used.
Tailing factor: NMT 2.0 for the formononetin peak,
Standard solution B
Relative standard deviation: NMT 2.0%, determined
from the formononetin peak in repeated injections,
Standard solution B
Analysis
Samples: Standard solution A, Standard solution B, and
b Sample solution
Identify the peaks corresponding to daidzein, genistein,
formononetin, and biochanin A in the Sample solution
chromato?ram by comparison with the chromatogram
obtained from Standard solution A and the reference
chromatogram. Measure the areas of the analyte
eaks.
Sgparately calculate the percentage of each isoflavone
In the portion of Powdered Extract taken:

Result = (ru/rs) x Cs x 100

v = peak response for each relevant isoflavone

from the Sample solution
Iy = peak response for daidzein, genistein,
formononetin, or biochanin A from Star§lard
solution B

Gy = concentration of daidzein, genistein,
formononetin, or biochanin A in Standard
solution B (mg/mL)

Acceptance criteria:  90.0%-110.0% of the labeled
amount of isoflavones as the sum of daidzein, genistein,
formononetin, and biochanin A, calculated on the dried
basis

TAMINANTS

L BLIMENTAL IMPURITIES—PROCEDURES (233)
Acceptance criteria

Arsenic: NMT 1.0 ug/g

Cadmium: NMT 0.5 ug/g

Lead: NMT 5.0 ug/g

Mercury: NMT 1.0 ug/g

ICROBIAL ENUMERATION TESTS (2021): The total aerobic
Microbial count does not exceed 10 cfu/g, the total
- tombined molds and yeasts count does not exceed 103
2 £lu/g, and the enterobacterial count is NMT 103 cfu/g.
I ABSENCE OF SPECIFIED MICROORGANISMS (2022): It meets
the requirements of the tests for absence of Salmonella
species and Escherichia coli.

CIFIC TESTS

§5 ON DRYING (731)

b Analysis: Dry 1g at 105° for 2 h.

ceptance criteria: NMT 5.0%

[THER REQUIREMENTS: It meets the requirements for Pack-
figing and Storage, Residual Solvents, and Pesticide Residues

I Botanical Extracts (565).

PITIONAL REQUIREMENTS
CKAGING AND STORAGE: Preserve in tight, light-resistant
tontainers, in a cool place.

Dietary Supplements / Rhodiola rosea 6193

o LABELING: The label states the Latin binomial and, follow-

ing the official name, the part of the plant from which
the article was prepared. The label also indicates the con-
tent of isoflavones, the extracting solvent or solvent mix-
ture used for preparation, and the ratio of the starting
crude plant material to Powdered Extract. It meets the
requirements for labeling in Botanical Extracts (565).

© USP REFERENCE STANDARDS (11)

USP Biochanin A RS

USP Daidzein RS

USP Formononetin RS

USP Genistein RS

USP Hyperoside RS

USP Powdered Red Clover Extract RS

Riboflavin—see Riboflavin General
Monographs

Riboflavin Tablets—see Riboflavin Tablets
General Monographs

Riboflavin 5’-Phosphate Sodium—see
Riboflavin 5’-Phosphate Sodium General
Monographs

e

e

Rhodiola rosea

e A. Rhodiold™™®

DEFINITION
Rhodiola rosea consists of the dried roots and rhizomes of

Rhodiola rosea L. (Fam. Crassulaceae). It contains NLT
0.3% of phenylpropenoid glycosides calculated as the
sum of rosarin, rosavin, and rosin; and NLT 0.08% salidro-
side; both calculated on the dried basis.

" s under Specific
Tests, Botanic Characteristics.

* B. THIN-LAYER CHROMATOGRAPHY

Standard solution A: 1.0 mg/mL of USP Rosavin RS in
methanol

Standard solution B: 50 mg/mL of USP Rhodiola rosea

Root and Rhizome Dry Extract RS in methanol. Sonicate
for 10 min, centrifuge, and use the supernatant.

Sample solution: Sonicate for 10 min about 0.5 g of
Rhodiola rosea, finely powdered, in 5 mL of methanol,

centrifuge, and use the supernatant.

Chromatographic system

(See Chromatography (621), Thin-Layer Chromato-
graphy.) =0 y

Adsorbent: Chromatographic silica gel with an aver-
age particle size of 5 um (HPTLC plates)

Application volume: 3 ul of Standard solution A, 5 pL

each of Standard solution B and Sample solution; as

8-mm bands

Relative humidity: Condition the plate to a relative
humidity of about 33% using a suitable device

Developing solvent system: ~ A mixture of ethyl ace-
tate, methanol, water, and formic acid (77:13:10:2)

Developing distance: 6 cm

Derivatization reagent: Dissolve 1 g of diphenylamine

in 40 mL of acetone, add 1 mL of aniline, and mix.

Carefully add 7.5 mL of phosphoric acid, and mix.

DS Monographs

6194 Rhodiola rosea / Dietary Supplements

Analysis

Samples: Standard solution A, Standard solution B, and
Sample solution

Apply the samples as bands to a suitable high perfor-
mance thin~lazer chromatographic plate, and dry in
air. Develop the chromatograms in a saturated cham-
ber, remove the plate from the chamber, and dry in
air. Derivatize the plate with Derivatization reagent,
lhegt at 120° for 5 min, and examine under visible
ight.

System suitability: The chromatogram of Standard solu-
tion B exhibits, in the lower half, three gray bands and
two brownish bands, one above and the other below
the gray bands; the most intense band in the chromat-
ogram is the brownish band with an R; below the gray
bands; the most intense gray band is the lower band at
an R corresponding to the band due to rosavin in the
chromatogram of Standard Solution A; the upper gray
band due to rosarin is less intense.

Acceptance criteria: The chromatogram of the Sample
solution exhibits a gray band corresponding to the band
due to rosavin in the chromatogram of Standard Solu-
tion A, and the following bands corresponding to simi-
lar bands in the chromatogram of Standard solution B:
two additional gray bands and two brownish bands,
one above and the other below the gray bands; the
most intense band in the chromatogram is the brown-
ish band with an Rr below the gray bands; the most
intense gray band is the lower band due to rosavin.

* C. HPLC

Analysis: Proceed as directed in the test for Content of
Phenylpropenoid Glycosides and Salidroside.

Acceptance criteria: The chromatogram of the Sample
solution exhibits peaks at the retention times corre-
sponding to the peaks due to salidroside, tyrosol,
rosarin, rosavin, rosin, and rosiridin in the chromato-
gram of Standard solution C. The ratio of the content of
phenylpropenoid glycosides: rosarin, rosavin, and rosin,
to the content of salidroside is about 3:1.

COMPOSITION

o CONTENT OF PHENYLPROPENOID GLYCOSIDES AND SALIDROSIDE
Solution A: Water
Solution B: Acetonitrile
Mobile phase: See Table 1.

Table 1

Time Solution A Solution B
(min) (%) (%)

0 94 6

6 83 17

7 A 80.3 19.7

9 80.3 19.7

10 0 100

12 94 6

17 94 6

Solvent: 75% methanol in water

Standard solution A: 1.0 mg/mL of USP Rosavin RS in
methanol

Standard solution B: 0.3 mg/mL of USP Salidroside RS
in methanol

Standard solution C: 4.0 mg/mL of USP Rhodiola rosea
Root and Rhizome Dry Extract RS in methanol. Sonicate
to dissolve, if necessary. Before injection, pass through a
membrane filter of 0.45-um or finer pore size.

Sample solution: Transfer about 5.0 g of Rhodiola rosea,
finely powdered and accurately weighed, to a 25-mL
flask. Add 7 mL of Solvent, sonicate for 15 min, and
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filter into a 10-mL volumetric flask. Wash the residue on
the filter paper twice, using 1 mL of Solvent each; add
the washings to the volumetric flask; adjust the volume
using Solvent; and mix. Before injection, pass through a
membrane filter of 0.45-um or finer pore size, discard-
ing the first few mL of the filtrate.
Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: LC
Detector: UV, 205 nm
Column: 3.0-mm x 10-cm; 2.5-um packing L1
Column temperature: 40 +1°
Flow rate: 1.0 mL/min
Injection volume: 1 uL
System suitability
Samples: Standard solution A and Standard solution C
Suitability requirements
Chromatogram similarity: The chromatogram ob-
tained from Standard solution C is similar to the refer-
ence chromatogram provided with the lot of USP
Rhodiola rosea Root and Rhizome Dry Extract RS be-
ing used.
Resolution: NLT 1.5 between the rosarin and rosavin
peaks, Standard solution C
Relative standard deviation: NMT 2% determined
from the rosavin peak in repeated injections, Standard
solution A
Analysis
Samples: Standard solution A, Standard solution B,
Standard solution C, and Sample solution
Using the chromatograms of Standard solution A, Stan-
dard solution B, Standard solution C, and the reference
chromatogy releeiprisimtineslalgf USP Rhodiola
/i ot and Rhizome Dry Extract RS d
identify the retention time of the peaks corresponth
to salidroside, tyrosol, rosarin, rosavin, rosin, and
rosiridin in the Sample solution.
Separately calculate the percentages of rosarin, rosavi
osin, and rosin as rosavin in the portion of Rhogi
r H

Result = (ry/rs) x Cs x (V/W) x 100

ry = peak area of the relevant analyte in the
Sample solution

rs = peak area of rosavin in Standard solution A

GCs = concentration of rosavin in Standard solution A
(mg/mL)

v = volume of SWZDIE solution (mL)

w = weight of Rhodiola rosea taken to prepare the

Sample solution (mg)

Calculate the percentage of phenylpropenoid glycosides
as ghe sum of the percentages of rosarin, rosavin, and
rosin.

Calculate the percentage of salidroside in the portion of
Rhodiola rosea taken:

Result = (ry/rs) x Cs x (V/W) x 100

ry = peak area of salidroside from the Sample
solution

rs = peak area of salidroside from Standard solution
B

Gs = concentration of salidroside in Standard
solution B (mg/mL)

4 = volume of the Sample solution (mL)

w = weight of Rhodiola rosea taken to prepare the

Sample solution (g)

Acceptance criteria: NLT %,3% of phenylpropenoid glys
cosides and NLT 0.08% salidroside; both calculated on
the dried basis.
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Herbal substance(s) (binomial scientific name of | Rhodiola rosea L., rhizoma et radix
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Herbal preparation(s) Dry extract (DER 1.5-5:1), extraction solvent
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Pharmaceutical forms Herbal preparations in solid dosage forms for oral
use.
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1.3. Search and assessment methodology

Search term: Rhodiola rosea
Databases: Pubmed, Medline and Toxnet. @

Libraries: University Vienna, centre of pharmacy; Medical University Vienna, central library.

2. Historical data on medicinal use 4§ ¥ BT Ao 4FP22%
2.1. Information on period of medicinal use in the Community

Herbal preparations in medicinal use reported from the Member States: %g"
= 7/
A. Liquid extract of root and rhizome, DER 1‘:'1/,7extractlon solvent ethanol 40%

Saratikov (1974) reports that in 1969, the Ministry of Health of the former USSR récommended to
allow the medical utilisation and industrial production of the liquid extract of the Rhodiola. In this
paper, a herbal tea and a tincture prepared with ethanol 40% (or vodka) are mentioned as
traditional herbal preparations. In 1975, Rhodiola fluid extract was accepted in the former USSR as
a ‘Temporary Pharmacopoeial Article’ which allowed the large-scale industrial production of a liquid
extract (DER 1:1, extraction solvent ethanol 40%). The prodgctg were in use also in those parts of
the former USSR, which now belong to the European Union '(Estoma, Latvia, Lithuania), as
confirmed by the National Medicines Agency of Lithuania.

B. Dry extract of root and rhlzome,-DEﬁ 2.5-5:1, first extraction solvent ethanol 70%, second
extraction solvent water. On the market in.Sweden since 1987 (in Panossian et al. 2010, the year
1985 is mentioned). The herbal preparation is named 'SHR-5' in the literature.

C. Dry extract of root and rhlzome/D/ER 1.5-5:1, extraction solvent ethanol 60% m/m. On the market
as traditional herbal medicinal product according to Directive 2004/24/EC in Austria and UK since
2008, in The Netherlands since 2009, in Sweden and Spain since 2010, in Italy since 2011. The
registrations were granted based on the traditional medicinal use of the herbal preparations A and

5 LM SAEE S 20 F

Based on this information on the medicinal use of more th. years within the European Union, the
requirements laid down in Directive 2004/24/EC are fulfilled.

The herbal preparations B and C are at the moment in medicinal use in the European Union, while
there are no reports on the use of the herbal preparation A. Therefore the following specification for
the herbal preparation is found for the monograph: Dry extract (DER 1.5-5:1), extraction solvent
ethanol 67-70% v/v, with a footnote pointing to the requirement that a narrow range of the DER and a
fixed strength for the ethanol used for extraction need to be specified for each herbal medicinal
product.

2.2. Information on traditional/current indications and specified
substances/preparations

Herbal preparation A (Liquid extract, DER 1:1, extraction solvent ethanol 40%): Asthenia, fatigue,
dystonia

Herbal preparation B (Dry extract, DER 2.5-5:1, first extraction solvent ethanol 70%, second
extraction solvent water): Traditional herbal medicinal product used as an adaptogen in case of stress
related decreased performance ability with symptoms such as fatigue, sensation of weakness,
irritability and mild anxiety.
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Active Constituents

The root of Rhodiola rosea has six distinct groups of chemical compounds:
Phenylpropanoids: rosavin, rosin, rosarin

Phyenylethanolo derivatives: salidroside (rhodioloside), tyrosol
Flavonoids: rodiolin, rodionin, rodiosin, acetylrodalgin, tricin
Monoterpernes: rosiridol, rosiridin

Triterpenes: daucosterol, beta-sitosterol

Phenolic acids: chlorogenic and hdroxycinnamic, gallic acids.

Standardized extracts that are currently available in the U.S. are most
commonly standardized for rosavin and/or rhodioloside.



Analysis

Samples: Standard solution A, Standard solution B,
Standard solution C, and Sample solution

Using the chromatograms of Standard solution A, Stan-
dard solution B, Standard solution C, and the reference
chromatogram provided with the lot of USP Rhodiola
rosea Root and Rhizome Dry Extract RS being used,
identify the retention time of the peaks corresponding
to salidroside, tyrosol, rosarin, rosavin, rosin, and
rosiridin from the Sample solution.

Separately calculate the percentage of rosarin, rosavin,
and rosin as rosavin in the portion of Powdered Rhodi-

; ola rosea Extract taken:

BORAL =R KRG E L 6IAe1R 5
HER: =28 USP 38ed. 6198 Rhodiola rosea / Dietary Supplements
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Liu et al. Chemistry Central Journal 2013, 7:118 Chemistry Central
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RESEARCH ARTICLE Open Access

The chemotaxonomic classification of Rhodiola
plants and its correlation with morphological
characteristics and genetic taxonomy

Zhenli Liu'", Yuanyan Liu*', Chunsheng Liu? Zhigian Song', Qing Li', Qinglin Zha® Cheng Lu?, Chun Wang',
Zhangchi Ning?, Yuxin Zhang?, Cheng Tian” and Aiping Lu**
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BEEsEK K sachalinensis (RS)) R. himalensis (D
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The 47 authentic) Rhodiola samples were collected
from thirteen local provinces of China: Gansu, Jiangxi,
Qinghai, Zhejiang, Heilongjiang, Henan, Hebei, Sichuan,
Beljmg, Neimeng, Liaoning, Xizang and Xinjiang. They
were_identified as genuine samples of

RICAL=RRK

(RH), Rserrata H. Ohba (RSE), R. kirilowii

(Regel) Maxim (RK) and R. fastigiata . F. et Thoma) HWRAL =R
S. H. Fu (RF) by Professor Chunsheng Liu. Dried vou-

cher specimens (marked as RC-1~RC-19, RS-20~RS-21,

RH-22, RSE-23~RSE-37, RF-38, RR-39 and RK-40~RK-47)

were deposited at the Institute of Basic Theory, China

Academy of Chinese Medical Sciences, Beijing, P. R. China,

as shown in Table 1.
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Figure 1 Chemical structures of the eight reference marker
compounds. Among them, rosarin, rosavin and rosin belong to
phenylpropanoids, tyrosol and salidroside belong to phenylethanal
derivatives, (+) catechin and rhodionin belong to flavonoids and
gallic acid belongs to phenolic acids.
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Figure 3 HPLC-DAD/UV chromatogram of the eight
chemotaxonomic markers (a) and overlap chromatogram of
each Rhodiola species (b). 1, Gallic acid; 2, Tyrosal; 3,
Salidroside; 4, (+) Catechin; 5. Rosarin; 6, Rosavin; 7, Rosin;

8, Rhodionin.
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Figure 4 Principal component analysis (PCA) score plot (a) and hierarcHical clustering analysis (HCA) dendrogram (b) derived from the

HPLC-DAD/UV data set of the Rhodiola samples.
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Study on Fingerprint and Determination of salidroside specnuezhenide of Ligustrum lucid—
um by HPLC

CUl Yun-hui' FAN Hua® Ji \i-(-lwng2 MWANG ’/,hi—ping"'

( 1. The First Hospital of Jinan University fGuangzhou 510632 Lhina;2. Jinan University Institute of Biological
Medicine Guangzhou 510632 ,China; 3. College of Pharmacy Guangdong Pharmaceutical University ,Guang—
zhou 510006 China)

Abstract: Objective To develop a HPLE method of the cf hic fingerprint of Ligustrum lucidum for quality control.

Methods HPLC was used to determine the contents. The analytical column was Ultimate AQ € - 18 column (250 mm x4. 6mm ,

5 pm) . The mobile phase was composed of acctonitrile ( A) and water ( B) with gradient elution. The detection wavelength was set
at 275 nm  Jhe flow rate was 1.0 mL * min " and the column temperature was mainrained at 35 °C. Results The fingerprint chro-
matography included 12 mutual peaks. The lincar ranges were in the range of 0. 113 2 ~5.66 pa(r=0.999 9) 0. 146 9 ~7.345
el £ =0.999 8) for salidroside and specnuezhenide. respectively the average recoveries were 98.3% 100.8% . Conclusion The

method is rapidly simple accurate and can be used for the quality control of Ligustrum lucidum .

Key words: Ligustrum lucidum;  Fingerprint;  Salidroside;
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DOI:10.13862/j.cnki.cnd3-1446/:.2018.18.016
Study on Dynamic Changes of Content of Salidroside and Specnuezhenide

in Ligustri lucidi fructus at Different Harvest Time
JIANG Mei-xiang, CHEN Cong, YANG Dong—hao, ZENG Xing-xing, CHEN Li, LIU Yi-ting
(Hunan Traditional Chinese Medical College, Zhuzhou Hunan 412012, China)

[Abstract] Objective: To study on content change tendency of salidroside and specnuezhenide in Nyzhenzi
(Ligustri lucidi fructus) at different harvest time, then to provide the experimental basis for determining the rea—
sonable harvest time. Methods: The sample of Ligusiri lucidi fructus was extracted 30 min by ultrasonic with
60% methanol; The extractive was determined by HPLC, the analytical column was ACE Excel 5 Co—AR (4.6 mmx
150 mm, 5.0 pm): The mobile phase was composed of acetonitrile (A) and water (B) with gradient elution; The
detection wavelength was 275 nm: The column temperature was set at 35 “C and the flow rate was 1.0 mlL/min.
Results: The linear ranges were in the range of 0.02374-0.5936 g (R'=0.9998), 0.1158-2.895 pg (R'=0.9999) for
salidroside and specnuezhenide. The content of salidroside was decreasing with the increase of the content of the
specnuezhenide in Zhuzhou. Conclusion: The author speculate that there is a biological metabolic pathway "A
molecular salidroside and a molecular secoiridoid were converted into a molecular speenuezhenide” exists in the
growth of Ligustri lucidi fructus. Comprehensive consideration of the total content change tendency of salidroside
and specnuezhenide, the December is suggested to be the reasonable harvest time for Ligusti lucidi fruetus in
Zhuzhou.

[Keywords] Ligustri lucidi fructus; salidroside; specnuezhenide: content; HPLC
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and dilute with Solvenr to volume. Centrifuge, or pass
through a filter of 0.45-um or finer pore size
Chromatographic s{stem

(See Chromatography (621), System Suitability.)

Mode:

Detector: UV 254 nm

Column: 4.6-mm x 25-cm; end-capped 5-um packing

Column temperature: 45
Flow rate: | mL/min
Injection volume: 10 ul
System suitability
{lmples. Standard solution A and Standard solution 8
Suitability requirements
Chromatogram similarity: The chromatogram ob-
tained from Standard solution A is similar to the refer-
ence chromatogram provided with the lot of USP
Powdered Red Clover Extract RS being used
Tailing factor: NMT 2.0 for the formononetin peak,
standard solution B
Relative standard deviation: NMT 2.0%, determined
from the formononetin peak in repeated injections,
Stendard solution B
Analysis
Samples: Standord solution A, Standard solution B, and
Sample solution
Identify the peaks corresponding to daidzein, genistein,
formononetin, and biochanin A in the Sample solution
U\romam?ram by comparison with the chromatogram
obtained from Standard solution A and the reference
chromatogram. Measure the areas of the analyte
peaks
Separately calculate the percentage of each isoflavone
in the portion of Powdered Extract taken

Result = (r/n) = G = 100

I = peak response for each relevant isoflavone

from the Sample solution
! = peak response for daidzein, genistein,
formononetin, or biochanin A from Standard
solution 8

C = concentration of daidzein, genistein,
formononetin, or biochanin A in Standard
solution & (mg/mL)

Acceptance criteria:  90.09%-110.0% of the labeled
amount of isoflavones as the sum of daidzein, genistein,
formononetin, and biochanin A, calculated on the dried
basis

AMINANTS

AL IMPURITIES—PROCEDURES (233
Acceptance criteria
Arsenic: NMT 1.0 ug/g
Cadmium: NMT 0.5 ua/g
Lead: NMT 5.0 ua/qg
Mercury: NMT 1 Ou%g
[ MicroBIAL ENUMERATION TESTS (2021): The total aerobic

Microbial count does not exceed 10* cfu/g, the total

fombined molds and yeasts count does not exceed 10
fu/g, and the enterobacterial count is NMT 10° cfu/g
INCE OF SPECIFIED MICROORGANISMS (2022): It meels
Whe requirements of the tests for absence of Salmonella
Wecies and Escherichia coli

IFIC TESTS

4015 ON DRYING (731

Analysis: Dry 1gat 105 for 2 h

ceptance criteria; NMT 5.0%

REQUIREMENTS: |t meets the requirements for Pack-
Wying and Storage, Residual Solvents, and Pesticide Residues
I Botanical Extrocts (565

TIONAL REQUIREMENTS
KACING AND STORAGE: Preserve in tight, light-resistant
tontainers, in a cool place

Dietary Supplements / Rhodiola rosea 6193

* LABEUING: The label states the Latin binomial and, follow-
ing the official name, the part of the plant from which
the article was prepared. The label also indicates the con-
tent of isoflavones, the extracting solvent or solvent mix-
ture used for preparation, and the ratio of the starting
crude plant material to Powdered Extract. It meets the
requirements for labeling in Botanical Extracts (565

* USP REFERENCE STANDARDS (11
USP Biochanin A RS
USP Daidzein RS
USP Formononetin RS
USP Genistein RS
USP Hyperoside RS
USP Powdered Red Clover Extract RS

Riboflavin—see Riboflavin General
Monographs

Riboflavin Tablets—see Riboflavin Tablets
General Monographs

Riboflavin 5-Phosphate Sodium—;see
Ribofiavin 5'-Phosphate Sodium General
Monographs D

Rhodiola rosea 3 i
DEFINITION (%7 4

Rhodiola rosea consists of the dried roots and rhizomes of
Rhodiola roseo L. (Fam. Crassulaceae). It contains NLT
0.3% of phenylpropenoid glycosldes calculated as the
sum of rosarin, rosavin, and rosin; and NLT 0,08% salidro-
side; both calculated on the dried basis.

IDENTIFICATION
* A. Rhodiola rosea meets the requirements under Specific
Tests, Botanic Characteristics.
* B. THIN-LAYER CHROMATOGRAPHY
Standard solution A: 1.0 mg/mL of USP Rosavin RS in
methanol
Standard solution B: 50 mg/mlL of USP Rhodiola roseo
Root and Rhizome Dry Extract RS in methanol, Sonicate
for 10 min, centrifuge, and use the supernatant
Sample solution: Sonicate for 10 min about 0.5 g of
Rhodiola rosea, finely powdered, in 5 mL of methanol,
centrifuge, and use the supernatant
Chromatographic system

(See Chromatography (621), Thin-Layer Chromato-
graphy.)

Adsorbent: Chromatographic silica ge! with an aver-
age particle size of 5 um (HPTLC plates)

Application volume: 3 ul of Standard solution A, 5 pl
each of Standord solution B and Sample solution; as
8-mm bands

Relative humidity: Condition the plate to a relative
humidity of about 33% using a suitable device

Developing solvent system: A mixture of ethyl ace-
tate, methanol, water, and formic acid (77:13:10:2)

Developing distance: 6 cm

Derivatization reagent: Dissolve 1 g of diphenylamine
in 40 mL of acetone, add 1 mL of aniline, and mix
Carefully add 7.5 mL of phosphoric acid, and mix
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e Rhodiola

[ C— Extract 340wc

b, M A2 HERBAL SUPPLEMENT

Supports Natural
Well Being®
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Amount Per
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Each Capsule Contains

Rhodiola rosea Root Extract 340 mg

(3% Rosavins)

https://www.gnclivewell.com.my/gnc-herbal-plus-rhodiola-extract-340-mg-100-capsules.html
Directions

Traditionally used to support natural well-being, adults to take one capsule once daily after meal.
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Rhodiola

Rosea

Supports a healthy
response to stress’

optimat energy & mood’

Rnodiola Rosea; 120 mg extract

Bl Supports a healthy
response to stress’

meetyourherbs’

ically harvested in pristine
Emme.\dm of Siberia

meetyourherbs’

SUID PHYTO-CAPS
VEGTTARIAN LIOU
mDIEYARV SUPPLEMENT
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https://www.amazon.com/dp/B00F1)7QQQ /ref=sspa_dk detail 3?pd rd i=BOOF1)7QQQ&pf rd m=ATVPDKIKXODER&pf rd p=f52e26da-1287

Supplement Facts

Serving Size 1 Capsule
Servings Per Container 60

Amount Per Serving

Calories 5

Siberian Rhodiola root extract +
[Rhodiola rosea) 120 mgt
(6 mgt rosavins)

tDaily Value not established.

Other ingredients: Vegetable glycerin,
capsule [vegetable cellulose), water

4+ = Ecologically Harvested

Each capsule contains 850 mg dry herb equivalent.

-4616-824b-efc564ff75a4&pf rd r=5R6VCRIH652Z2DC78X9X&pd rd wg=EGUZN&pf rd s=desktop-dp-sims&pf rd t=40701&pd rd w=9AhHx

&pf rd i=desktop-dp-sims&pd rd r=9¢5db5f6-d6b2-11e8-b668-2fb34fec8f14&th=1

About the product
e 30 Day Supply - Adults take 1 capsule 2 times daily between meals
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Structures of marker compounds identified from Rodiola sachalinensis.
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Adaptogenic and stress- protective (neuro-cardio and hepato-
protective ) effects

Cardioprotective effects

Antioxidant effect

Stimulating effect on the central nervous system including effects
on cognitive functions such as attention, memory and learning
Anti-fatigue effect

Antidepressive and anxiolytic effects

Endocrine activity normalizing
Life-span increasing effect

a ble at ScienceDirect

journal homepage: www.elsevier.de/phymed

Rosenroot (Rhodiola rosea): Traditional use, chemical composition,
pharmacology and clinical efficacy

A. Panossian**, G. Wikman®¥, J. Sarris ®**
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By Richard P. Brown, M.D.,Patricia L. Gerbarg, M.D., and Zakir Ramazanov, Ph.D., D.S Rhodiola
rosea A Phytomedicinal Overview. HerbalGram. 2002; 56:40-52 American Botanical Council

Possible Actions of Rhodiola Rosea
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Diagram 2:

Rhodiola Rosea Effects on the Heart
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By Richard P. Brown, M.D.,Patricia L. Gerbarg, M.D., and Zakir Ramazanov, Ph.D., D.S
Rhodiola rosea A Phytomedicinal Overview. HerbalGram. 2002; 56:40-52 American
Botanical Council

During Emotional and Physical Stress
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» Direct Effecfts of Rhodiola Rosea on the Heart -
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NE = norepinephrine, DA = dopamine, ATP = adenosine triphosphate,
4 CAMP = cyclic adenosine monophosphate, + = improves or increases, — = decreases
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A double-blind, placebo-controlled pilot study of the
stimulating and adaptogenic effect of Rhodiola rosea
SHR-5 extract on the fatigue of students caused

by stress during an examination period with a repeated
low-dose regimen.

A.A. Spasov!, G.K. Wikman?, V. B. Mandrikov!, I. A. Mironoval!, V. V. Neumoin!

Wolgograd Medical Academy, Volgograd, Russia
"Swedish Herbal Institute, Giteborg, Sweden

Summary

The objective was to investigate the stimulating and normalizing effect of the adaptogen Rhodiola rosea
extract SHR-5 in foreign students during a stressful examination period. The study was performed as a
double-blind, randomized and placebo-controlled with low repeated dose regime. The study drug and
the placebo were taken for 20 days by the students during an examination period. The physical and men-
tal performance were assessed before and after the period, based on objective as well as on subjective
evaluation. The most significant improvement in the SHR-5 group was seen in physical fitness, mental
fatigue and neuro-motoric tests (p<0.01). The self-assessment of the general well-being was also signif-
icantly (p<0.05) better in the verum group. No significance was seen in the correction of text tests or a
neuro-muscular tapping test. The overall conclusion is that the study drug gave significant results com-
pared to the placebo group but that the dose level probably was suboptimal.

Key words: Rhodiola rosea SHR-5, mental fatigue, controlled double-blind study

BORALRARE ZEH BN E(1FE: HERNInE)



AL RINGER 25 7 NS B B~ )22 st i) o BB B 97 5%

%,%é‘ﬁfiﬁ 1.6007(17~19m%) ENEARBE T Z i HARETHE - 5 - ZREER
D REEEAISRIERE HQ#@(SHR 5)100mg/3§ ﬁ,:jmum%ﬂ(SHR—5.3%rosarvins+0.8%sa|idroside)
&ﬁﬁ%ﬂm%éLﬁuTMJ
*PWC-170(power of work capacity//Ly k170 ~ B PREE 1 2 T {E £ :units kg/min)
*PWC-1700F 2 DBk
*12 Bl 3R [E B |F 1 M (2K = HIE)
*S2{8 Bk (General well-being test:SAM &-3F i 15 4& AR BE B2 T {EEN 1)
*IVES R 55 € (Mental fatigue: u/uﬁ,ﬂJgF%E%Mﬁ%ﬁﬂ% FEARAYAE - BRERREESK - (MB)
*I0VES T 1E8E 71 (Mental work capacity: LURR B R&F5% 2 75 T, ORI EfE T 5R 20 ~ 27500 )

70— BB DB HILE) DB TIERE /(%)
51

50 40 38

30 35

10 7 8 30

T T - T
-10 25
-30 21 20
50 -42 15
TEE DR LR EER  OEEGE IERERFSRE  sEaRi R

(PWC-170)  (PWC-170) EATE M

e L ALR AR 20K, WAESRB N T 224, \IERE I TIERE 17, D LBk BT (R BhRE 1) 3 2R R
2.3 B R OV 2R 55 (G R VB R AR, T e 28 O TAERE ]
3. AR R AINER T T Z SRE LB %
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examination period with a repeated low-dose regimen. Phytomedicine2000, Vol. 7(2), pp. 85-89



A Randomised, Double-Blind, Placebo-Controlled,
Parallel-Group Study of the Standardised Extract SHR-5
of the Roots of Rhodiola rosea in the Treatment of
Subjects with Stress-Related Fatigue

Key words
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@ Crassulaceae
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@ fatigue

@ clinical trial
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Planta Med 2009, 75 105112

Erik M. G. Qlsson’ °, Bovon Schéele® 7, Alexander G. Panossian®
! Department of Psycholagy, Uppsala Univarsity, Lppsala, Swadan

¥ PEM Strass Medidne AB, Stockhodm, Swaden

? Schood of Innowatien, Design and Enginaering, M3lardalen Unkersity, Vastars, Sweden
* Swedlsh Herbal Institute Research and Development, Asklostar, Sweden

Abstract

v

The aim of the study was o assess the efficacy of
the standardised exrract SHR-5 of rooss of
Rhodiola rosea L. in the mearment of individuals
suffering from smress-related fatigue, The phase
111 climical rrial ook the form of 3 randomised,
double-blind, placebo-conrrolled study with par-
allel groups. Pamicipants, males and females
aged beoween 20 and 55 years, were selecred ac-
cording o the Swedish National Board of Health
and wWelfare diagnostic criteria for fatigue syn-
drome. A roral of 50 individuals were randomised
inco Two groups, one (n=30) of which received
four tablers daily of SHR-5 extract (576 Mg ex-
ract/day), while a second (n=30) received four
placebo rablets daily. The effects of the extract
with respect o guality of life {SF-36 guestion-
naire), sympmms of fatigue (Pines burnout
scale), depression (Monrgomery-Asberg depres-
sion rang scale - MADRS), arention (Conners’
compurerised continuous performance cest I -
CCPT 1), and saliva cortisol response o awaken-
ing were assessed on day 1 and after 28 days of
medication. Dara were analysed by berween-
within analyses of variance, Mo serious side ef-
fects that could be arribured to the extracr were
reported, Significant post-ITeatment improve-
ments were observed for both groups (placebo

effect) in Fines' burnoutr scale, mental health
(SF-36), and MADRS and in several CCPT 11 indi-
ces of arrention, namely, oMissions, COMMis-
sions, and Hit RT SE. When the two groups were
compared. however, significant effects of the
SHR-5 extract in comparison with the placebo
wene observed in Fines' burnour scale and the
CCPT Il indices omissions, Hit RT SE, and variabil-
iy, Pre- versus pOSI-ITEATMENT COMis0l TeSpOnses
o awzkening stress were significanty different
in the rreatment group compared with the con-
ol group, It is concluded char repeared adminis-
mrarion of B rosea exrract SHR-5 exerrs an an-fa-
rigue effect thar increases mental performande,
particularly the ability 1o concencrare, and de-
reases cortisol response to awakening stress in
burnourt parients with fatigue syndrome.

Abbreviations

L 4

CCCPT I Conners' compurerised continuous
performance rest 11

HPA: hypothalamic- pituitary-adrenal

ICD: International Classification of Diseases

MADRS: Monrgomerny-Asberg depression rating
scale

Qol: quality of life
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Darbinyan V, Aslanyan G, Amroyan E, et al. Clinical trial of Rhodiola rosea L. extract SHR-5 in the treatment of mild to moderate depression.
Nord J Psychiatry 2007;61:343-348.
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Bioactive Constituents from Chinese Natural Medicines. XXVIL."
Chemical Structures and Hepatoprotective Effects of Constituents from
Roots of Rhodiola sachalinensis

Seikou Nakamura,? Xuezheng L1, Hisashi Matsupa.? Kiyofumi Ninomiva,? Toshio Morikawa,”
Kikuji YamaGuTL® and Masayuki YosHIKAWA*¢

“Kyoto Pharmaceutical University; Misasagi, Yamashina-ku, Kyvoto 607-8412, Japan:  Pharmaceutical Research and
Technology Institute, Kinki University, 3—4—1 Kowakae, Higashi-osaka, Osaka 577-8502, Japan: and © Japan Royal Jelly
Co., Ltd.; Shinjuku Nomura Bldg., Nishishinjuku, Tokyo 163—-0517, Japan.

Received June 27, 2007; accepted July 14, 2007; published online July 20, 2007

The methanolic extract from the roots of Rhodiola sachalinensis was found to show a protective effect on b-
galactosamine-induced cytotoxicity in primary cultured mouse hepatocytes. From the methanolic extract, five
new glycosides, two monoterpene glycosides, two flavonol bisdesmosides, and a cyanogenic glycoside, were iso-
lated together with 34 known compounds. The structures of new constituents were elucidated on the basis of
chemical and physicochemical evidence. In addition, the principal constituents, sachalosides III and IV, rho-
diosin, and frans-caffeic acid, displayed hepatoprotective effects,

Key words Rhodiolae Radix; Rhodiola sachalinensis; sachaloside; flavonol bisdesmoside; cyanogenic glycoside; hepatoprotec-
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Figwe1l Liver VG staining in model rats (1040). Figure 2 Liver VG staining in treatment sats (10+40).

Xiao-Ling Wu.Effect of compound rhodiola sachalinensis A Bor on CCl4-induced liver fibrosis in rats and its probable molecular mechanisms. World J Gastroenterol 2003,9(7):1559-1562



Table 2 Liver fibrosis-associated enzymes and fibrosis markers in serum (¥s)

Group ALT (IU/L) AST (IU/L) B-NAG (umol,/L) PCIII (ug/L) CIV (pg/L) HA (ug/L)

Normal 87.93+18.61 104,332 40° 189.00+26.70° 89.99+10.85 35.6949.68° 112.41+45 622
Model 198.64=71.02 514.59£180.22 415.77£133.37 265.54498.21 159.67£29.64  455.79£113.55
Treatment 114.17+47.89 291.62£141.75% 244.67+46.8° 164.25445.68 96.73£16.48°  289.35£75.68°

*P<0.01 vs model group.

Table 3 Histopathological semiquantitative scores in the liver

Group n 0 +1 +2  +3 +4 Staging scores
Normal 10 10 0O 0 0 0 02
Model 30 0 0 3 8§ 19 3.53£0.68
Treatment 35 0o 2 18 15 2 2.43+0.47°

ap< PP<(.05 vs or } : . - : Ty
P<0.01,°P<0.05 os model group Table 5 Expression of TGF-PImRNA (semiquantitative scores

and positive ratio )

Group 1 - + ++ +++ Scores Positive ratio (%)
Normal 5 3 4 1 0 0.75% 62.5%

Model 10 1 1 1 7 2.40 90.0
Treatment 10 2 5 2 1 1.20° 80.0°

2P<0.01, ®P<0.05 vs model group.

Xiao-Ling Wu.Effect of compound rhodiola sachalinensis A Bor on CCl4-induced liver fibrosis in rats and its probable molecular mechanisms. World J Gastroenterol 2003;9(7):1559-1562
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{o] 28 Streptozotocin

Streptozotocin (Streptozocin, STZ, Zanosar)j%Eﬁf =4 7{E2Y), B E
e 45 B FR 0L, 2R AR M P AT AR 2 GLUT 2 B8k Iz 22 325 2= P AR R 19, LG 45 g et B 401 e
BEEUSM ZRE

HELInsulinZ AR BRI Z 5, B2 o HA e R AR =
o] R EEF MBS AERE Z BiRENY)

5% S8 R Jm 2 JR 32 Streptozotocin Z—i&glucosamine-nitrosourea {E& 4.
gNEIE M Znitrosoureat®$i Zalkylating® |, B €51 EEDNABE —F Epoly
ADP-ribosylation - EERm Z EE.


http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=Ycjb1eKIWg8DmM&tbnid=XMuU1FslnU8PdM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Streptozotocin&ei=nTC6U-vcBYmPkwX_noDgBg&psig=AFQjCNGMbmS65_f-0iuvywuJ9tdRtO7Y5g&ust=1404797325291963

mmk 2-DG

5T2 PR-ASG ——— IGF-1 — Il\x_fﬂthway___//
EHHHHH'PEy '1 Hu
Dxldaﬁwlslrm ‘E f Pyruvate Cell growth
HﬂE[ND4ﬂL]

» H,0,—= Cell death

MNADP
6-AN —| GEFD
|ﬂatalas&
HADFH
(F‘&ntuse phﬂsphata “‘n +
—

pathway f,/ H,0

Streptozotocm (Streptozocin, STZ, Zanosar) E1 51 & i
S ALL > S IRNELANME 2 GLUT 234 a8 1l 3 3% 2 BAH AR
IN  HERELANR A EEMSY - ARSERRRE


http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=B0TnWCTeyvYPNM&tbnid=baejdNOCgRidSM:&ved=0CAUQjRw&url=http://openi.nlm.nih.gov/detailedresult.php?img=3237479_pone.0028693.g005&req=4&ei=PDK6U4WxO4OWkwWgtIGQBQ&psig=AFQjCNGT5Kp7KAYs7MkjjMND9HZALXlL4A&ust=1404797635272111

lmi

EHASRROENMRER 7w -ERRER ZER(Z)

ERASAKEEREEBEE ZUR-
RIARE R D W
R - v ki3 1\30(7

5
|
¥

: £ 21%
':.;_r 12 - -
Mm =
th
% = —
5 ..
F
B 2
B
% r~.:.' . I“::: . i ! ] . 5 I 1
NC: DC: DM+HIEAEBIE DMH4IRREEE
TEF (#M14H) DM (EFR IR 2 HII4H) (200mg/kg) (400mg/kg)

Rl ERARRKIRENYE 2 IRBFISKER ZIBMRER 73 W
QHAEBASRKFEMEZ(FREARNRER D WAR

Gao D .et al.Antidiabetic potential of Rhodiola sachalinensis root extract in streptzotocin-induced diabetic rats.Methods Find Exp Clin Pharmacol.2009 ,31(6):375-381



s B AT = RPREARNE
e

Iml

ggm
A
oYt
o[
N
0

BEz i e
NC: 15 ($%=H14H) DC:DM (B FR s $2¢E114H)

B DM+4T B KK & (200mg/kg) W DM+AT 5 K = 7 & (400mg /kg)

1354

TC(4EFE EIREmg/dI)

106.9

TG(=FE H HHA5mg/dl)

R LEBARARZIYE 2R EWBME Z[FETCATG
2AERASKAR ﬁﬂ]lﬁb"‘Z{’Eﬁﬁ

Gao D .et al.Antidiabetic potential of Rhodiola sachalinensis root extract in streptzotocin-induced diabetic rats.Methods Find Exp Clin Pharmacol.2009 ,31(6):375-381



EEASRKEERREEEE ZMR-
PRI IEEIRZ A =R H H A

Gao D .et al.Antidiabetic potential of Rhodiola sachalinensis root extract in streptzotocin-induced diabetic rats.Methods Find Exp Clin Pharmacol.2009 ,31(6):375-381



B EHAl = KB IR~ REMEA S IEE R -wrrzaznm

ARN:MmPmE{cEEERRIEYM(MDA) ZE1(E

MDA(nmol/mg protein) B SOD(U/mg protein) MDA(nmol/mg protein) B SOD(U/mg protein)
1 GPX(U/mg protein) M catalase(U/mg protein) 1 GPX(U/mg protein) M catalase(U/mg protein)
46.1 R B ——
435 44.4 B Bk
) 50.7

NC: DC: DM+HILRREHE DM+ ERAERE NC: DC: DM+HALRREEIER DM+4IEREHE
IEH (HEFI4H)  DM(BERR IR HERI4H) (200mg/kg) (400mg/keg) E¥GRE4H)  DM(BERRIRIZEEI4H) (200mg/kg) (400mg/keg)
R 1.DMiBERFBA 2 AE M E(EYE (SOD,GPX,catalase)t9tL [E E 41K, MAEE B E 54 MDARIHE &

QEBA S AREZERY o FESTZFERRBEEEANNACYE ZREEMDAY LA -EaBE st EEENE
FRI& 22 1 3 A
BEEBASRKENSEEL - RiEMEAE K 2 1FH

Gao D .et al.Antidiabetic potential of Rhodiola sachalinensis root extract in streptzotocin-induced diabetic rats.Methods Find Exp Clin Pharmacol.2009 ,31(6):375-381



ERT S AH A

Table lll. Antioxidant effect of RS in the liver and kidney tissues of the tested rats.

EE%I%%%\HEUKJ‘_% EEL J2= 2
EmaIEIE

£ ZR-

Antioxidant level in liver and kidney tissues NC DC DM+ RS LD DM + RSHD
Liver malondialdehyde (nmol/mg protein) 8105 £ 0.329% 10.848 £ 0.455 9773+ 0375 0132 + 0.374
Kidney malondialdehyde (nmol/mg protain) 9.701 £ 0.260* 12.315 £ 0.352 1.239 £ 0.44]1 10.604 + 0.736*
Liver superaride dismutase (J/mg protein) 46.05 £ 1.]29% 39913 £1.045 4345+ 1018 44375 + 0.958*
Kidney superoxide dismutase (Ufmg protein) 50775 + 1184 44188 +0.834 47.263 + 0927 48638 + 0.814*
Liver glutathione peraxidase (Ll/ mg protein) 24,849 £ 0 944+ 16.959 + 0.734 20973 + 0.925* Z1.848 +1136*
Kidney glutathione peraxidase (L mg protein) 32321+ 0.795% 24438 + 0,600 21719 + 0 69T 30.853 +0.898%
Liver catalase (U/mL) 20176 £ Q.55 14786 + 0.390 17398 £ 0.416* 18.776 + 0.597*
Kidney catalase (U/mL) 25544 + 0433 20410 £ 0549 22 604 + 0.539¢ 22665 + 0,497

Thevalues are means + SE for eight rats per group. *P < 0.05 vs. diabetic control group. *P < 0.01 vs. diabetic control group. See Figure 1 for abbraviations.
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L1 LRRFSRRK RRE AT (1 1)
Table 1 Effect of salidroside on sleep phase in insonnia rats 1 )

i n SWSI ( min) SWS2( min) REMS( min) TST( min)
BN ; 1,040 30.349.7 9.745.8 271.1£39.6
ylidaft § 0829 3.445.9" 2.142.5M 273 £ 214"
e A 8 29.1430.6" 03478 7.445.6" 28,8433
A I 8 M7, 2,5£10.5* 11.245.1" 24.4139.7"
L gle 8 2%6.4£25,2" 0.011.8* 10,65.7" M.0£0.5"
e AR AIA 8 237.6431.9° 3.715.0° 16.047.3" 292.2436.2"

573 a4 AL 4P <0.00, #4P <001, 5T IRA L, # P <0.05, » P <0.01
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Neuroprotective Effects of Constituents of the Oriental Crude Drugs,
Rhodiola sacra, R. sachalinensis and Tokaku-joki-to, against Beta-amyloid
Toxicity, Oxidative Stress and Apoptosis

Inhee Mook-Jung,” Hee Kim,” Wenzhe Fan,® Yasuhiro Tezuka, Shigetoshi Kapota,*
Hisao Nisuuo.? and Min Whan Jung™?

“ Brain Disease Research Center, Ajou University School of Medicine; ” Institute for Medical Sciences, Ajou University
School of Medicine; Suwon 442-721, Korea: ©Institute of Natural Medicine, Tovama Medical and Pharmaceutical
University; and ¢ Faculty of Medicine, Tovama Medical and Pharmaceutical University; 2630 Sugitani, Tovama 9300194,

Japan. Received February 1, 2002; accepted April 12, 2002

We tested the constituents of two Rhodiola plants, Rhodiola sacra S. H. Fu and R. sachalinensis A. Bor, and
an Oriental crude drug, Tokaku-joki-to, for their neuroprotective effects. Of the 58 compounds tested, six had
considerable protective effects against beta-amyloid-induced death of B103 neuronal cells in vitro. These six com-
pounds also showed protective effects against staurosporine-induced cell death, and two of the six compounds
protected neurons from H,0,-induced cell death. These results suggest that some of the tested compounds pro-
tect neurons from beta-amyloid toxicity based on antiapoptotic and antioxidative activity.

Key words beta-amyloid; apoptosis; oxidative stress; natural medicine; Alzheimer’s disease; B103 cell
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Increase Effect of Anticancer Activities on Rhodiola sachalinensis
A. Bor by the Change of Extraction Process.

Cheol Hee Kim*, Hyo Sung Kim*, Min Chul Kwon*, Geun Jung Bae*, Ju Hee Ahn*,
Hak Ju Lee**, Ha Young Kang**, and Hyeon Yong Lee*’
*School of Blolcclmnlogy and Bioengineering, Kangwon National University. Chunchon 200-701, Korea.
isoion of Wood Chemistry, Korea Forest Research Institute, Seoul 130-712, Korea.

ABSTRACT : This study was performed to pare effect of i activities on Rhodiol hali is by ultr ifi

cation process and solvent. Compared the yicld to the water extracts (WE), water extracts with ultrasonification (WEU) at
60, 100 T and ethyl nltohol extracts (EE), cthyl alcohol extracts with ultrasonification (EEU) at 60T from Rhodiola sacha-
li is. Experi ies were prog through the anticancer activities such as cell cytotoxicity, inhibition activities
of cell growth. The cell cytotoxicity using human embryonic kndney cell (HEK293) wns showed cytotoxicity of below 26.26%
by extracts of Rhodiola sachalinensis in 1.0 mg/mé ation. The i ities were increased in over 70% by
extracts of Rhodiola sachalinensis in A549, AGS, Hep3B and MCF-7 cells. From the results, the extract of Rhodiola sachalin-
ensis were showed useful anticancer acti ilies.

~ww:;§i££j%rz¢% .

feung Seop Kim®
Feun Pya Chols

i Hye Ha™, Cheol Hee
Myoung Hoon Jeong®. € hoo
Ul Yeon

" Caattesze af Bioscience cand Hio

€l parrcdaceearn 260D TR, Keare
~ .

R Ty
v g 21 0-804., Karca
Cbrarscicenne 2000 708, Koo

- cwmgnven Provinciod £
st B dexte fmm.-'u\. Kewrmnnerrs Neorbowedl ©

e parn woE
o s crcaiits Lristivise eaf Bicaseds

Fown Fracti

Key Words  Riwodiofe sachiclinensiz Ao Bor., Consccutive Solvent Fraction. Immune Activation Activity. Natural Killer (N Cell

e avicre | AL R B INHIAC EZVEﬁH -

Evaluation of Rhrodiola crenulara and Rhodiola rosea for
management of Type II diabetes and hypertension

Young-In Kwon mMs. ! Hae-Dong Jang PhD.> and Kalidas Shetty PhD. !

! Laboratory of Food Biorechnology, Depr of Food Science, University of Massachuserts, Amherst, MA USA
? Deparmmenr of Food and Nurrition, Hannam University, DaeJeon, Korea
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Comparative study of Rhodiola preparations on behavioral
despair of rats

A. Panossian[*4], N. Nikoyan, N. Ohanyan, A. Hovhannisyan, H. Abrahamyan, E. Gabrielyan, G. Wikman

m Full Text PDF Images References

Abstract

The antidepressant-like activity of an extract of the roots of Rhodiola rosea (RR), its cornbmallcn with piperine cunlalnmg
extract (RPE),
cinnamaldehy:

cnman
ook *1E'SaI|dr05|de iﬂi%%rosavm -

perforatum (at 20 mg/kg). Rhodioloside, and tyrosol were identified as active principles of the extract, whereas rosavin, rosarin,
rosin, cinnamic alcohol, cinnamaldehyde, cinnamic acid were inactive. A fixed combination of rhodioloside, rosavin, rosarin and
rosin was more active than any of the individual components alone, indicating a synergistic effect of the ingredients in RR
extract. Piperine in combination with Rhodiola (RPE) distorts pharmacoclogical effect of Rhodicla most probably due to changes
of pharmacokinetic profile of rhodicloside and rosavin. RPE cannot provide predictable therapeutic effect due to herb—herb
interaction. Moreover, concomitant treatment of RPE with other drugs should also be excluded due to drug—piperine interaction.

+ Rhodiola Rosea E%E'TEL rE Ij] Z'T"Eﬁﬁ

»  http:/ /www.webmd.com/erectile-dysfunction/news /20040505 /natural-sex-
boosters-gaining-ground

» A perennial plant that grows in artic regions of the world, Rhodiola can hoost sexual
desire in both men and women, Brown says. "It's also possible, although more study

' ' ] 1on," he says.

"It
probably works on the dopamine system in the brain which is very important to
sexual functioning and libido.” But there may be other effects, too, he adds.

+ Philip R. Muskin, MD, professorofchmcal psychiatry also at Columbia University,
and chair of the APA scientific program committee, agrees.

+ "Rhodiola appears to have a beneficial effect in enhancing sexual function,” he tells
WebMD. It improves satisfaction, pleasure, erections, response to orgasms.”

» In fact, he says, Rhodiola appears to help the body adapt to a variety of life stresses.
»  Muskin says that he has given the supplement to some of his own patients, many of

In the current \r\n(lv we inve eu:,n:m 2 species of the genus Rhodfola for the inhibition of a-amylase

exting sesyine CACE) mbibitsy Sctivity. Weter extoacts of Rllodlola

Crenidara had the bighest a-amylase Ibibitory activisy (Cse. 8.1 pg 1otal B

extract of R.crermulara (ICso. 120.9 ug total phenolic/ml) and cthanol extract of R rosea (ICso. 173 #h ng total

phenolic/mil). Ethanol R rosea (ICso. 44.7 pg total phenolic/ml), water extract of R rosea (ICso. 52.3 pg total

Phenolic/ml). water extract of R cremulata (ICso. 60.3 pg total phcnollc ml) and cthanol extract of & cranulala
_ The

(ICso. 60.2 pg total mi) also

of the a was to Mc;ol which was significantly detected in the

extracts using HPLC. Tyrosol had strong a-glucosid (Cs0. 70.8 pg total phenolic/ml) but
did not have any inhibitory effect on the a-amylase activity. Resul = that

of both to the activity and phenolic profile

of the extracts. The ability of the above RAhodiola extracts to inlubit rabbit lung angiotensin I-converting

enzyme (ACE) was The of R rosea had the highest ACE inhibitory activity (38.5

°%) followed by water extract of R rosea (36.2 %6) and R crenulara (15.4 °%)

Key Words: Rhodiola. tyrosol. salidroside. antioxidants. amylase. glucosidase, angiorensin converting enzyme. enzyme
inhibitors, type 2 diabetes, hypertension.

whom reported a new sense of sexual energy.
» “There was less fatigue,” he says. "Menopausal women say the cobwebs are gone.”

WebMID Natural Sex Boosters Gaining Ground
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Bulletin of Experimental Biology and NMedicine, Vol 136, No. 6, Decermber, ZOO3

IMMUNOLOGY AND MICROBIOLOGY

S5S853

Effect of Extracts fromm Rhodiola Rosea and Rhrodiola
Crenulara (Crassulaceae) Roots on ATP Content
in Mitochondria of Skeletal WMuscles

M. Abidov, F. Crendal*, S. Grachev®, R. Seifulla*¥*, and T. Ziegenfuss¥™*

Translated from Byvwullerer:”™ Elsperimernial noi Biologii § Adeditsirny., Wol, 136, TNo. 12, pp. 64-666. December. 2003
Original article submitted September 16, 2003

We studied the effects of oral treatment with extracts from Rhodiola rosea (30 mg/kg) and
Rhodiola crenulata (50 mg/kg) roots on the duration of exhaustive swimming and ATP
content in mitochondria of skeletal muscles in rats. Treatment with R. rosea extract signifi-
cantly (by 24.6%) prolonged the duration of exhaustive swimming in comparison with control
rats and rats treated with R. crenulata. R. rosea extract_acmateﬂ_the_sgmhems_mmsg;ﬂmﬁsls
of ATP in mitochondria and stimulated reparative energy processes after intense exercise.
Experiments proved different pharmacological characteristics of R yrosea and R. crenulata:
R. rosea is most effective for improvine physical workine capacity.

*BEE I
1.8 KEEFERE 2 A 34E: 2 R « RICAL = RIRZEEWI(50mg/kg) 4 ~ BURAL = RIRZEEVY)(50mg/kg) 28
2. AR AAY - TﬁLﬁ/J\EEJ]H’E’j/ﬁ%/ﬂOEJnit W AgRl & BE ALK AR BE FATP Z &

*B A RMERNEZRBBEAXIEA=X):
1. BIRAL =R IR 1807 K 5 E124.6%
2R S KBXUEMALA PRI AREEPATP Z S (BB S M), LR EBIZIEEN BB E 2 1B
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Zhongguo Ying Yong Sheng Li Xue Za Zhi. 2012 Jan;28(1):53-6.
[Influence of salidroside from Rhodiola Sachalinensis A. Bor on some related indexes of free radical and energy

metabolism after exercise in mice].
[Article in Chinese] BEEAEXR '

Li MH*, Tang CF, Quyang JQ.

+ Author information

Abstract
OBJECTIVE: To study the anti-fatigue mechanism of salidroside from Rhodiola SachalinensisA Bor (SRS)in anti-oxidation and energy metabolic
systems in mice , some related indexes of free radical and energy metabolism after exercise were measured.

METHODS: Forty male mice were divided into four groups (n = 10): SRS sport group(S5), SRS quiet group{SQ),sport control group(SC), quiet control
group (QC). The mice of 535 and 5Q groups received SRS solution of 150 ml/kg body weight per day for two weeks, while the mice of 5C and QC
groups received the same volume of distilled water. 30 min after the last treatment, the mice of 55 and 5C groups were forced to swim for 120 min
without loads. then the biochemical parameters related to fatigue were determined.

RESULT: SRS could increase liver superoxide dismutase (S0D) | glutathione peroxidase (GSH-Px) activity of antioxidant enzymes and reduce the
malondialdehyde (MDA} content, which might increase the body activity of antioxidant enzymes to play the role of anti-oxidation; SRS had some effect
of stabilizing blood sugar, increasing liver glycogen and muscle glycogen reserves, preventing blood sugar, liver glycogen and muscle glycogen levels
from reducing in long time exercise on mice; SRS could increase plasma total cholesterol (TC), triglyceride (TG) and free fatty acid (FFA) levels in
exercise mice, and it had some effect on metabolism of fat under different conditions, and promoted the use of the role of fat.

CONCLUSION: Influence of SRS on some related indexes of free radical and energy metabolism is one of the mechanisms of anti-exercise-induced
fatigue of SR5.

- ERAE0ENBEIBRAMEAGIERE+ENAASKEH EHE REHH) RRBASXKE ZE5/150ml/kg/d,
EHIERIREE ZZHEKRIUARBETEESE K120 E2E8, 22BN EE - HEBERAZEIE
« ERAAFEXREIE N superoxide dismutase (SOD) , glutathione peroxidase (GSH-Px) i& 14 3 il 2 g &
B & {E¥Imalondialdehyde (MDA)Z £, ELLIE MM EEZER
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