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Validated Method

1. Purpose of method

The method for identification of Black Cohosh by HPTL@ i \/rpfrmt is suitable to identify a
given sample of plant material as Black Cohosh (Acta@a\\a\emosa or Cimicifuga racemosa)
based on its triterpene fingerprint and its pattern of plant
Adulterants, such as other Cohosh species, Caulophwkm thahctrmdes and Chinese Sheng
Ma, show a different profile. ™

Xy N
The method may be used to identify an extw&%ﬁérived from Black Cohosh (Actaea
racemosa), provided that the material was, attesﬂ m a single herb and is intended to
contain the constituent profile seen in BIacK h. /

The denominations Actaea and C|m|C|fuga/arebr\jchangeable

I \ J ‘ /

2. Materials

Wear lab coat, protective goggles and@oVe\ aII times when handling chemicals.
AN

2.1 Chemicals and solvents \/

Ethanol, methanol, ethyl formate; / acid 95-97%, formic acid, toluene: all of “for
analysis” or HPLC quality, dlSt@d\\f\de ineralized water.

2.2 Samples and reference matek\s\ (optional)

Botanically authenticated’ QT@HIy dried Cimicifuga racemosa (Actaea racemosa)
rhizoma. N

Actein, chlorogenic acid, cg‘f{eic , isoferulic acid [ChromaDex].

2.3 Plates
Glass plates HPTL 54, 10x10 or 20x10 cm, Merck (Darmstadt, Germany), or others

if equivalence was sthx\

2.4 Lab ware and instruments
e Analyticalmill or mortar,
e ultrasonicb
) centrlfL,l\gewk2 ntrifuge tubes, or suitable set-up for filtration with beakers or small

flasks OimL)

analyt a Tance

,gradﬁq d plpe/ttes (1, 5, and 10 mL),

\gﬁrgdu@ec“cylmder (50 mL),

glassbottles (with tightly closing lid, 100 mL and 200 mL),

TLC Twm Trough Chamber or Flat Bottom Chamber 20x10 cm, alternatively

automatic developing chamber,

e sample application device using the spray-on technigue (such as Linomat, ATS
[CAMAG] or AS 30 [Desagal),

e chromatogram immersion device [CAMAG],

e plate heater or oven,

e documentation system consisting of an illumination device for UV 254 nm, UV 366
nm, and white light and a video or digital camera,

e suitable TLC software,
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e thermometer and hygrometer
e device for humidity control of plates
¢ lab coat, protective goggles and gloves.

3. Description of method

3.1 Preparation of test solutions )
3.1.1 Raw materials L2
Mill each sample to a fine powder. Weigh 500 mg each of powder in individual centrifuge
tubes or flasks. Add 10 mL of an ethanol-water mixturé(fi\:ﬂ%g ch and mix well. Sonicate for
10 min. Centrifuge or filter the solutions and use tbé@{bg*ﬁatants / filtrates as test solutions.
NANW,

3.1.2 Dry extracts and dry finished products \y/\\\\\
Weigh an amount of each extract powder or fianhédiprdduct equivalent to 500 mg of raw
material in individual centrifuge tubes or flasks., Add TQTmL of an ethanol-water mixture (1:1)
each and mix well. Sonicate for 10 min. Cerft}mme/ or filter the solutions and use the
supernatants / filtrates are as test solutions. 5 Q N

/\\\ \\\/
3.2 Preparation of reference solutions (ob{jbn\al*/

N

3.2.1 Botanical reference solution AL O
As3.1.1 Q\ N

3.2.2 Chemical reference solutions \\\*
Weigh 1 mg of actein in a flask. Add: @/of methanol. Individually dissolve chlorogenic

acid, caffeic acid, and isoferulic aé’r&(\m\ me way.
AT?\\/

3.3 Preparation of derivatizing reagent -

Place 180 mL of methanol in a zm}ﬁrl\glass bottle and cool it down in a water-ice cubes-salt
bath or in a freezer. To theflc\e%c%\krethanol add slowly and carefully 20 mL of sulfuric acid
and mix well. Allow the mixtwi\xl\c;(y to room temperature.

.
/

3.4 Stationary phase N

10x10 cm (or 20x10 cm)

-
lass plates HPTLC silica gel 60 Fas4 (Merck).

3.5 Sample apolicatioﬁ?\}
Apply 2 uL of test so}Utio%{Z}l . of botanical reference solution, and 2 uL of each chemical
reference solution e/abm 8 mrh band, at least 2 mm apart, 8 mm from the lower edge and

at least 15 mn‘j/ffrgm I@\Wht edges of the plate.

3.6 Temperature and humidity

Record tempera?:uf@ég‘d humidity in the laboratory. Condition the plate to about 5%RH using
a suitable device (e.g. ADC 2 with molecular sieve, conditioning tray or desiccator with
sulfuric acid).

3.7 Chromatography

3.7.1 Developing solvent

Place 50 mL of toluene, 30 mL of ethyl formiate, and 20 mL of formic acid in a bottle, close
lid tightly and mix content by shaking. Larger or smaller amounts of solvent can be prepared
once a day.

3.7.2 Chamber
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Line one side of a 10x10 cm Twin Trough Chamber with filter paper. Pour 10 mL of
developing solvent over the paper, and tilt the chamber to equilibrate solvent level in both
troughs, close the lid. Allow the chamber to saturate for 20 min. If using a 20x10 cm
chamber, use 20 mL of developing solvent. If using a Flat BoiQﬁ& ber, use enough
solvent to cover the bottom with a 5 mm level. If using an aut \aggy amber, refer to

manufacturer’s instructions. A r\\v ~/
AN

3.7.3 Development /x

NN
Measure and mark on the plate the developing distance of 70\1&\\# from lower edge of plate
(62 mm from application position). Open the saturated chamber and introduce the plate with

the layer facing the inside, close the chamber and wait @Th%solvent to reach the mark.
Remove the plate from the chamber. s \\ S
o LN\

. NN
3.7.4 Drying N “\,/
Dry the plate for 5 min with cold air (hair dryer). \\\\
NN
3.8 Documentation and derivatization Ny

3.8.1 Documentation of non-derivatized plate  ( \)
Document the plate using UV 366 nm illumination, \
N

Q\\\\/

3.8.2 Derivatization

Turn on plate heater or oven and seﬂ\ec\r%%;ature (100°C). Charge the tank of the
immersion device with 200 mL of rea@kem{;/ Rt@c plate in holder of immersion device, set
parameters (speed: 5, time:0) and press ‘start.-Let excess reagent drip off the plate; wipe off

the back of the plate with a paper towél.ﬁe\!\n\ ve plate from plate holder. Place plate onto

plate heater or in oven. Remove. \t\@/ after 5 min and let it cool down to room
temperature. \

| S
3.8.3 Documentation of derlvatlzedjgﬂéte

Document the plate using illur in@iﬁoq ith white light (reflection and transmission).
Document the plate using illumrﬁfit@n/with Uv366 nm.
/\/\\ ~__/

-/

3.9 Results N/

Compare the images of the pléﬁ obtained under 3.7.1 and 3.7.3 with the images provided
under 4.1.1 and 4.1.2. Th h%;an only be evaluated if it passes the system suitability test
(4.3). O~

Evaluate the results according to the descriptions under 4.2.1 and 4.2.2. The test solution
can be identified as Black Cohoshyif the fingerprint obtained is similar to that of the BRM. The
intensity of the zone\ég&n vary, however, the zone corresponding to actein must be seen
after derivatizatigri:fjh\ mparison to the BRM, the test solution may not show any additional
intense zone. | \ X

\\\\7777 /‘
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4. Results for comparison
4.1 Image of chromatograms %L
4.1.1 UV 366 nm 4.1.2 White light and UV 366 ni after derivati

1 2 3 4
rack assignment

T
1. Chlorogenic acid

2. Caffeic acid

3. lIsoferulic acid

4, Actein

5. Actaea racemosa BRM

4.2 Description of results:
For comparison with a wid

%ulterants see Appendix.
4.2.1 UV 366 nm

The standards chlorogenic acid (track 1), caffeic acid (track 2), and isoferulic acid (track 3)
each show a blue fluorescing band. Actein (track 4) is not seen. The sample shows several
blue fluorescing bands o erent intensities. The lowest band is slightly above the position
of chlorogenic acid. A-bano een just below the position of caffeic acid. A very faint band

corresponding to isofe Lsm\e5 ACi

4.2.2 After derim£®
N/

White light -
The standards M@%nic acid (track 1) and caffeic acid (track 2) are not well detected.
Isoferulic acid (track 3y and actein (track 4) each show a brownish band. The sample shows

one brownish band corresponding to actein and several brownish bands below that zone.
There may be brownish zones above the band of actein. One brown zone and two broad
blue zones are seen above the application position.

UV 366 nm

The standards chlorogenic acid (track 1), caffeic acid (track 2), and isoferulic acid (track 3)
each show a blue to green fluorescing band. Actein (track 4) shows a brownish fluorescing
band. The sample shows a cluster of alternating brownish and bluish bands, of which one
brown band matches the zone obtained for actein in color and position. One dark zone and
two bluish-green zones are seen above the application position.
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4.3 System suitability test:

After derivatization, actein is detected as a shar@\ early distinguished zone in the

sample under white light as well as under UV 366ﬂm\

5. Approvals
Validation approved:

Date: 07. Sept. 2005, by: ER

MOA 005 released:
Date: , by:

/

I

k)

VAN
AV

x/'

(0

.

,(él%w‘e:
O

Revision history

Creation date
24. October 2005/AS
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Appendix

Comparison with adulterants of Black Cohosh
UV 366 nm &

FO 70.002.07 Version 1 page 6 of 7 Last printed 8-Oct-07



Sonnenmattstrasse 11

Lab@camag.com LABORATORY
Method ID Author | Date

MOA 005 Identification of Black Cohosh AS 24.0ct.2005
UV 366 nm after derivatization \

Track assignment
Chlorogenic acid, acte affeic acid, and isoferulic acid (increasing Rg values)

Actaea racemosa B \
Actaea podocarpa [proba

Actaea podocarpa (Yellow cohosh root)
Potting soil [mist for sample]
Actaea podoc pé\
Actaea pa 8@
Actaea pac
Actaea pachypo
10. Actaea rubr

CoNoO~WDE

12 ahurica

13. hurica / Bei Shengma

14, leifolia [similar to Cimicifuga dahurica, probably mislabeled]
15 fuga-sp unknown*

ang Dong Sheng Ma
* These samples are about 5 years old.
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