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Validation of Method for the Identification of Roots of Echinacea
Species by HPTLC Fingerprint’
Alkylamide and Phenylpropanoid fingerprints
\Q\ \\‘
1. Purpose of method to be validated: P

[ C
The method for the identification of roots of Eéhiﬁ\abéa species by HPTLC fingerprint is
suitable to identify a given sample of pl@nt‘i m\*af&ral as Echinacea root of one of the
species Echinacea purpurea, E. angustiftqﬁa! " E! pallida based on its alkylamide and
phenylpropanoid fingerprint. Each of the‘\ﬂ]\re\gg ecies yields characteristic fingerprints,
which allow identification with certainty if both profiles are evaluated.
\)‘ 0N Y

Adulterations, such as Echinacea,/f;étid?y:ﬁ\ens, Liatris punctata, and Parthenium
integrifolium show a different profile.Q«f\\\\/

AN
. . Vi
2. General acceptance criteria: /\\
QA
Y \
The method is valid if: NN

e Each botanically ayth/gn%gd sample of Echinacea purpurea, E. angustifolia,
and E. pallida yieldsmiqn\o rint which is similar to that shown in section 4.10 a/b
of the method with reméey; number, position, color, and intensity of bands and

e All acceptance criteria s&eéified in sections 5.2 to 5.6 are met and

e Any deviation frqrn\@expected result doesn’t exceed those deviations seen
under section'5.7 (ﬁémuétness).

\\\ O

/
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3. Personnel

3.1 Study director
Name: Eike Reich
Company: CAMAG

Address:  Sonnenmattstrasse 11 /\\

City: Muttenz, CH 4132 LN
Phone: (41) 61 467 3434 o
Fax: (41) 61 461 0702 A
E-mail: eike.reich@camag.com /X\\/
. SRR

3.2 Analyst of primary lab N )
Name: Anne Schibli N \\
Company: CAMAG /:%jfj
Address: Sonnenmattstrasse /110‘ Ny
City: Muttenz, CH 4132 Y,

N\
Phone: (41) 61 467 3434 /| \%
Fax: (41) 61 461 0702@\?
E-mail: anne.schibli@ga]pé%: m

CLA )
3.3 Analyst of confirmatory lab -~ (also performed 5.2.1 Stability of analyte in
s

/N\ olution and on the plate, and 5.5 Intermediate
. Q/ C \N precision for primary lab)
Name: Alison DeBa

Company: CAMACA?\Sciém ic Inc.
Address: 515 Cowsn\élubi Harnett Drive
City: Wﬂmm%m, .C, 28401

Phone: (910) 343 1830

Fax: (910) 343 1834

E-mail: tic@camagusa.com
NV
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4a. Description of method for analysis of alkylamides

4.1a Preparation of test solutions
1 g powdered raw material is mixed with 10 mL dichloromethane, sonicated for 10 min,
and centrifuged. The supernatant is used as reference solution.

4.2a Preparation of reference solutions

Botanical reference solution: 1 g powdered raw material is mixed with 10 mlﬁ‘S
dichloromethane, sonicated for 10 min, and centrifuged. The supernat N\
reference solution. L)
Chemical reference solutions: 1 mg 2E,4E,8Z,10E/Z- dodecatetraenomaq& :
isobutylamide and 1 mg B-sitosterol are individually dissolved in 5 mL W ol each.

\\\
4.3a Preparation of derivatizing reagent
170 mL methanol is placed in a 200 mL glass bottle and cooled Mi@vn in a water-ice
cubes-salt bath or in a freezer. To the ice-cold methanol 20 mL of : b@tuz acid and 10 mL
of sulfuric acid are carefully added and mixed. After the mmture CQQ efdown to room

temperature, 1 mL anisaldehyde is added. \x

4.4a Stationary phase = \ M
10x10 cm (or 20x10 cm) glass plates HPTLC silica gel 60 F/25JQ( erck)
\ Nt

4 .5a Sample application

5 ulL of test solution and 2 uL of standards are applle/d\ea&o s 8 mm band, at least 2
mm apart, 8 mm from the lower edge and at least 1,5\1@&' m left and right edges of the

plate. Q\ \\\\\/
4.6a Temperature and Humidity - N\\\
Record temperature and humidity in the IaerKry\\/
/
4.7a Chromatography O \
Chamber type: 10x10 cm (or 20x4\@qm) Twin Trough Chamber
Configuration: Saturated for ZO(fq\N (filter paper, wetted with developing
solvent, in ﬁ<ou \opposne to the plate)
Developing solvent: Toluene, eth\”écgtate cyclohexane, formic acid (80:20:10:3),

5mL (respec;twely 10 mL) developing solvent per trough.

Developing distance: 70 mm from lower edge of plate (62 mm from application
position)-
Drying: 5 m|n wrt co a|r (hair dryer)
N
w:;/ ,\\ <
4.8a Derivatization AN \\\/

The plate is immersed mto{gagem for 1 s, then heated at 100°C for 5 min.

4.9a Documentation
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The derivatized plate is documented using i
transmission).

4.10a Results \\\\

with white light (reflection and

~

TR, S S— <®5\
2E,4E,8Z,1OE/Z(-\db?gcatetraenoic acid isobutylamide

Ve AN
AN
AN

B-sitosterol [ o)
E. purpure/a\me\ §
E. angustifolia root /
E. pallida root

QRN

4.11a Descfiption of results
The chemicéLre?%fn’ce standards 2E,4E,8Z,10E/Z-dodecatetraenoic acid isobutylamide
(DAI) and B-siﬁstg/ol show a blue violet zone at Rf 0.31 and 0.38 respectively. BRMs of
each species é}how a prominent violet zone corresponding to in color and position to -
sitosterol/and another violet zone at Rf 0.47 which is particularly strong for E. purpurea
root andj}& for E. angustifolia root and E. pallida root. Close to the solvent front a
broad pink violet zone is seen.

[}

(.\burjpwéa root and E. angustifolia root must show a prominent zone
[ —corresponding in color and position to DAI. This zone is absent in E. pallida root.
(/ o\\E angustifolia root shows a characteristic yellow zone below DAI. (NOTE: This
\\\\i‘\z\é’ne turns reddish pink when the plate is heated at 100°C for more than 10 min!)
o E. pallida root shows two brownish zones below the position of DAl and a
characteristic broad olive green/yellow double zone at Rf 0.60. E. purpurea root

and E. angustifolia root show only faint zones at this position.

T

4.12a System suitability test

The result obtained in the test is suitable for evaluation if the following requirements are
met:

E. purpurea root: The zone corresponding to B-sitosterol is clearly separated from the
zones above and below.
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E. angustifolia root: the zone of DAI and the yellow zone directly below are clearly
separated.

E. pallida root: The zone corresponding to B-sitosterol is clearly separated.
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4b. Description of method for analysis of phenylpropanoids

AN LT
\\

4.1b Preparation of test solutions
1 g powdered raw material is mixed with 10 mL methanothed for 10 min, and
centrifuged. The supernatant is used as reference solt

4.2b Preparation of reference solutions \\\\

Botanical reference solution: 1 g powdered raw material is mixed with 10 mL
dichloromethane, sonicated for 10 min, and cent ?u@§ The supernatant is used as
reference solution.

Chemical reference solutions: 2 mg echlnaeo e\\z mg cynarin, 1 mg chlorogenic acid,
1 mg caffeic acid, 0.5 mg caftaric acid, an% c’chorlc acid are dissolved in 10 mL
methanol each. N m

\

Vf 0 ;7
4.3b Preparation of derivatizing reagent( . \,,,»‘
In 200 mL glass bottle 1 g diphenylborinic aminoethylester (Natural Product
Reagent; NP) are dissolved in 200 m[&iﬁ@l\acetate

4.4b Stationary phase ( \
10x10 cm (or 20x10 cm) glass bla X\\HPTLC silica gel 60 Fas4 (Merck).

4.5b Sample application Q @J
5 uL of test solution and 2 uL &s@ard are applied each as 8 mm bands, at least 2
mm apart, 8 mm from the Iow\er edge and at least 15 mm from left and right edges of the
plate. ~

~ (¢ \\/
4.6b Temperature ano\HDcm\rE{
Record temperature and“hl@/ldlty in the laboratory.

N
4.7b Chromatography -/
Chamber type: 10x10 cm (or 20x10 cm) Twin Trough Chamber

~
~\

Configuration: " . Saturated for 20 min (filter paper, wetted with developing
) )solvent, in trough opposite to the plate)
\ EthyI acetate, ethylmethyl ketone, water, formic acid

o \\\ (50:30:10:10), 5 mL (respectively 10 mL) developing solvent
\ N per trough.
Developing\d\lstanpe: 70 mm from lower edge of plate (62 mm from application
o position)
Drying: 5 min with cold air (hair dryer)

4.8b Derivatization
The plate is heated at 100°C for 5 min. The hot plate is immersed into reagent for 1 s,
then air dried.

4.9b Documentation
The derivatized plate is documented using illumination with UV 366 nm light.

-6-
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4.10b Results

Caftaric acid, cynarin, cichoric
Echinacoside, chlorogenic aci

E. purpurea root
E. angustifolia root &\\

E. pallida root /"\\

abRhwn=2

4.11b Description of results —
The chemical reference s s give blue-white fluorescing zones in the following
order (increasing Rf): ide (0.22), chlorogenic acid (0.44), caftaric acid (0.50),
cynarin (0.64), cichoric a&d\ 4), caffeic acid (0.87).
e E. purpurea root shows a prominent zone corresponding to caftaric acid and very
strong zone corr nding to cichoric acid. Other weak zones may be present but
NO zones are seen at the positions of echinacoside and cynarin!
e E. angustif hows a very strong zone corresponding to echinacoside and
a prominent zone/corresponding to cynarin. A weak zone at or slightly below the
position of @horic acid can be present. Several weak zones may be present

between the positions of echinacoside and cynarin but NO zone is seen at the
position ftaric acid.

e E. pallidaro shows a very strong zone corresponding to echinacoside. Weak
zones € regpbnding to caftaric acid and cichoric acid are present. Several weak
~zones ar \sgen above and below the position of echinacoside but NO zone is
!
)

u\/ /{ he position of cynarin.

4.12b System suitability test

The result obtained in the test is suitable for evaluation if the following requirements are
met:

E. purpurea root: the position of the zone corresponding caftaric acid must be at Rf 0.5.
E. angustifolia root and E. pallida root: the position of the zone corresponding
echinacoside must be at Rf 0.2. Rf values may vary by +/- 0.05.
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e&and caftaric acid are
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5. Validation
5.1 Materials
5.1.1 Chemicals and solvents
Name Manufacturer Quality
Acetic acid Merck p.a
Anisaldehyde Fluka 98%
Cyclohexane Merck p.a
Dichloromethane Merck p.a TN
Diphenylborinic acid Roth 98% N
aminoethylester ( ])
Ethyl acetate Merck p.a
Ethylmethyl ketone Merck p.a C
Formic acid 98-100% Merck p.a 0 )
Methanol Merck p.a .
Sulfuric acid Merck p.a Q
Toluene Merck pa. [
Water In house demineralized
R

5.1.2 Samples and Reference materials

Botanical reference material

\\,
"/ -

\\/ ]

( f\\
Uy

whole root

Echinacea purpurea dried cut
root

S

9

Echinacea purpurea dried
whole root

A Q)

//

7

Echinacea purpurea dried
whole root

i

7

/

Echinacea angustifolia dried
whole root

Remoyved -/proprietary
inform

Echinacea angustifolia dried
whole root

Echinacea angustifolia dried
whole root

-
/

)
1] /\§J}\b

root

Echinacea pallida dried whole

N

)
/

O
Sample Name Source / Lot _ | Authentication
Echinacea purpurea root Removed - proprietary \ Yes
Echinacea angustifolia root information A@\% Yes
Echinacea pallida root Yes

[ /

Additional samples Q\“/ )

Sample Name Source / Lot ] Authentication
Echinacea purpurea dried & No

No

No

No

Yes

No

No

Yes
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| Echinacea pallida root |

| Yes |

Adulterants

Sample Name Source / Lot S ‘ Authentication

Echinacea atrorubens dried ~ DR Yes

whole root N k Y

Liatris punctata dried whole Removed - proprie \ : Yes

root information <\\

Parthenium integrifolium dried P -~ Yes

whole root ks

/
//"'\

Standards (marker compounds, chemical referéﬁ@,})

Name - [Source

B-Sitostero] O Fluka 423759/1 64501

2E 4E,8Z,10E/Z-dodecatetraenoic acid |sobuTyT\am|de Phytochem 04.263-304
Echinacoside ~L0y ChromaDex 01-05020-101
Cynarin C QY ChromaDex 02-03990-722
Cichoric acid AN ChromaDex 00-03640-300
Chlorogenic acid C ChromaDex 01-03455-203
Caftaric acid (. ChromaDex 01-03028-301
Caffeic acid U =5 Fluka 353773/1 41198
5.1.3 Plates ~ A&

TLC plate - Size Source | Batch

Glass plates HPTLC Si 60 F254 | 10x10 cm | Merck | OB464935

Glass plates HPTLC Si 6(ﬂE254 20x10 cm | Merck | OB134830, OB526793

~ (¢

5.1.4 Instruments ") \\\

Instrument [ Manufacturer Serial Number

Automatic TLC Sampler 4 CAMAG 061104

VideoStore using Hitachi CAMAG --

HVC20 video camere

DigiStore using Canenk‘é CAMAG 070705

camera \ )

TTC 20x10 cm_ o < CAMAG n. a.

TTC 10x10¢cm > CAMAG n. a.

ADC 2 with humidity control | CAMAG 120425

TLC Plate Heater Il CAMAG 981109

Immersion Device I CAMAG 090301

Mill KB5/10 IKA 00.183107

Centrifuge EBA21 Hettich 0000799-01-00

Ultrasonic Bath TPC25 Telsonic 2003043

Balance AG245 Mettler-Toledo 1114402254
5.1.5 Software
| Software | Manufacturer | Version

-10 -
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WinCATS CAMAG 1.2.6-1.3.4
VideoScan CAMAG

1.02.00 5 )

-11 -
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5.2 Stability
5.2.1 Stability of analyte in solution and on the pla

The same procedure is performed in parallel for each E

NN
Description of experiment:
One portion of each BRM is extracted according to s b\%s 4.2 a/b. 5 uL of this solution
are applied onto a 20x10 cm plate according te sections 4.4 a/b and 4.5 a/b. The
samples and the plate with the applied sample Mpped in aluminum foil) are set
aside. After 3 hours another portion each of the S e BRMs are extracted according to
section 4.2 a/b. Two times 5 uL of this solutior are applied according to section 4.5 a/b
next to the first sample on the set-aside pléte ollowed by 5 L of the set-aside samples
(see illustration below). NV
The 4 samples on the plate represent the giovﬁmg
(A) sample on the plate for 3 hours prior, tmchrorhatography,
(B) fresh sample applied immediately prlo “t\ehromatography (twice),
(C) sample prepared 3 hours prior to ;’.4\&1\4 graphy (in solution).
The plate is treated according to secQo .6 a/b to 4.9 a/b.
Acceptance criteria:
The sample is stable for at le¢ Q@rs in solution and 3 hours on the plate prior to
chromatography.
Results:
Alkylamides: No difference Ts//s% etween the four chromatograms of each species.
The samples of the three Ec cea’species are stable on the plate and in solution for at
least 3 hours.
Phenylpropanoids: No dlﬁe@‘ is seen in between the four chromatograms of each
species. The sample \@a hree Echinacea species are stable on the plate and in
solution for at least 3

Images: Qi
4 sets of E. purpur E angustlfolla E. pallida (alternating)
Alkylamides ;f

-12 -
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o o .. !
§:

=

S

Sample prepare9L 0 prior’to chromatography (in solution) (C)
Fresh sample .. ediately prior to chromatography (identical with 2) (B)

Accepted: YES

-13-
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5.2.2 Stability of analyte during chromatography
The same procedure is performed in parallel for each Echinacea species.

Description of experiment:

One portion of each BRM is extracted according to section 4.2 a/b. 5 pL are applied as
spot at the lower right corner of a 10x10 cm plate (10 mm from each edge). The plate is
developed and dried according to section 4.6 a/b. The plate is now turned 90° to the
right and developed a second time according to section 4.6 a/b with a fresh portion of
developing solvent.

The plate is derivatized and documented according t sebtx 4.8 a/b and 4.9 a/b.
Acceptance criteria:

The sample is stable during chromatography if all z
connecting the application position with the mtersect
Results:

Very few minor spots are located off the dlagonal qmages below). The samples of
the three Echinacea species are regarded as tab erdurlng chromatography in both

systems.
\

located on the diagonal
e two solvent fronts.

Images: O
Alkylamides \
E. purpurea, E, angué([ E. pallida

/ Q /
Phenylpropanoids A% E—
E. purpurea,

-14 -
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Accepted: YES with the following limitation: the circled zones probably represent degradation
products or may be due to local overloading. Neither of those zones interferes with the identification of the
species.

5.2.3 Stability of derivatization/result

The same procedure is performed in parallel for each Echinacea species.

Description of experiment:
One portion of each BRM is extracted according to section 4.2

chromatographed according to section 4.3 a/b to 4.8 a/b. Afte mentation under
white light (4.9 a) the plate is observed for 30 min. An image n after 4, 6, 8, 10,
12, 20, and 30 min. The images are compared visually and with the help of video-
densitometry. After documentation under UV 366 nm (4.9 b) the plate is observed for 30

min. An image is taken after 1, 5, 10, 15, 20, and 30 e/images are compared
visually and with the help of video-densitometry. o

Acceptance criteria:
The derivatization yields a stable result, if there is ignificant change in the image
within 30 min.

are applied and

a) Alkylamides

Results:

-15-
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20min

0 — o
™ T T T Tt r T T T Tt T T
10 oA @1 02 03 04 0F5 08 0F 08 08 10

Ri distance down track

E. angustifolia

-16 -
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Profile haight

zooo o

1500 -
1000 o rq

|
§
1

@
=}
=]

| # -": \ .f:::
LAVWARY

T
oo 0.1 oz 0.3 0.4 o5 06 07 os 0.8 1.0 Y

RY distance down track Q/ ~
. -/
E. pallida \x
\F

e

Accepted: Yes, with the following limitation:

documentation within 4 min after the comp@l’éﬁ@g derivatization.
@ \/'7

b) Phenylpropanoids A\\k

Results: No change is observed ov

N

Images / Densitograms:

15min

-17 -
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T T T T
2 B o0 oA oz 0z 04 05 06 o7 os oa 1.0

L A Y R A T Q‘7
E. purpurea x E angustifolia

000

sooo

z000 o

T T T T ™
on o4 0z a3 ?/ 05 08 07 08 08 18 .
TRt distance down tradk E pa”lda

Accepted: YES

-18 -
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5.3 Specificity

5.3.1 Identification of Echinacea root samples by comparison to botanical
reference materials (BRM) and detection of adulteration

Description of experiment: /
Test solutions of various Echinacea samples and of three adulterants (E. atrorubens,
Liatris punctata, Parthenium integrifolium) are prebqre@ according to section 4.1 a/b. All
samples are applied onto the same plate accordlng ’«;§ectron 4.5 a/b. Following
chromatography (section 4.7 a/b) and derivatizati n{sq&uon 4.8 a/b) the plate is
documented (section 4.9 a/b) and the results compared to those shown in section 4.10
a/b. NOTE: These experiments were performeddu}lng method development and peer
verification in 2002. Developing distance was: o\y ly 60’ mm. According to section 5.7.2

this change is acceptable. f"';\f\x\/
~ \/ & \i\\/
Acceptance criteria: W R

The method is specific for E. purpmea —angustifolia, E. pallida if the fingerprints
obtained with the test solutions represghtmg/ Echinacea are similar to only one of the
fingerprint shown in section 4.10 a/b w:th respect to number, position, color, and
intensity of bands matching only, Hig éanématogram of the corresponding BRM and
samples of other identity yield dlffere\m f{ngerprlnts Furthermore, the method is specific
if the fingerprints of the adult§rahts Sare significantly different from those of any
Echinacea BRM with respect t rf‘rbéf position, color, and intensity of bands.

Note: In this test the mdmduawl\QQIeS can either pass or fail, however, authenticated

samples must pass. ‘(\\\
1§ \\\ /
a) Alkylamides - ¢ \\

Results: \//\\

The method is speC|f|c\AlT\bt|t 2 Echinacea samples meet the acceptance criteria.
Sample 6 shows a not permltted zone and sample 9 misses a required zone. The
fingerprints of the aduﬁer ts (E. atrorubens, Liatris punctata, Parthenium integrifolium)
are significantly d”ﬁg@gt\

Images: developlng d“rs(tance only 60 mm

B 6 7 8 O ATATREIDR ez



Sonnenmattstrasse 11 139 Supp M/VIM
CH-4132 Muttenz

Lab@camag.com LABDRATORY

1-4: E. purpurea root, 5-7: E. angustifolia root, 8-9: E. pallida root, A1: DAI, A2:3-
sitosterol, 10: E. atrorubens, 11: Liatris punctata, 12: Parthenium integrifolium

b) Phenylpropanoids

-

K} 4 P3/4/5 P1/2/6 10 11 12
1-4: E. purpurea root, 10: E. atrorubens, 11: Liatris punctata, 12: Parthenium

integrifolium, P3/4/5: caftaric acid, cynarin, cichoric acid (with increasing Rf),
P1/2/6: echinacoside, c s;s-‘m acid, caffeic acid (with increasing Rf)

ide, P2: chlorogenic acid, P3: caftaric acid
justifolia root, 8-9: E. pallida root
P4: cynarin, P5: cichoric acid, P6: caffeic acid

Accepted: YES

-20 -



Sonnenmattstrasse 11 140 Supp MMM
CH-4132 Muttenz

Lab@camag.com LABDRATORY

5.4 Repeatability
The same procedure is performed in parallel for each Echinacea species.

One portion of each BRM is individually prepared according to section 4.2 a/b. Onto
three 20x10 cm plates, three aliquots of 5 uL of each reference%\ﬂ:;i:n are applied

according to section 4.5 a/b. The plates are chromatographed- (section 4.7 a/b)
subsequently using the same chamber but fresh portions of thg\ /eloping solvent and
fresh filter paper. The plates are derivatized and documented, a b& 0 4.8 a/b and
4.9 a/b. /

The results across each plate and from plate to plate are ‘\/e( ated. The average Rf
values of a) two (DAI, B-sitosterol) respectively b) four promhquzones (echinacoside,

cynarin, caftaric acid, cichoric acid) are determined for eaéh@k on each plate.

N /
Acceptance criteria: ( \\

The repeatability of the method is acceptable if: ‘\Q \\\\/
All fingerprints on each plate are identical with re@&étx\ﬁiénumber, position, color, and
intensity. Across each plate the zones — due to phé%\\/ compounds — form parallel
lines with no disturbance (waves or curves) and | (| 5

The Rf values for each of the specified zones ggri':th‘égt;lﬁ\ree plates don’t vary more than
0.02 and the system suitability test (4.12 a/b) is,&mé&

Results: \km
All chromatograms look very similar with res% u
o .

of zones. No disturbances are seen and&yé’i
NN

/\%:/

/
mber, position, color, and intensity
tability test is met.

Images:

P0O1_050810_06

Rf-values P01_050810_04 | PO1_050810_05 | PO1_050810_06 | ARf

DAI (not present | 0.28 0.29 0.29 0.01

-21 -
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in E. pallida!) ~
B-sitosterol 0.35 0.36 . 1.0.36) 0.01

P01 050810 01 /\ 'P01_050810_02

PO1_050810_03

Rf-values P01_050810/01 | PO1_050810_02 | P01_050810_03 | ARf
Echinacoside (in | 0.1 0.09 0.19 0.0

E. angustifolia

and E. pallida) KQ‘

Cichoric acid (in % 0.82 0.82 0.0

E. purpurea)

Cynarin (in E. 0.61 0.61 0.60 0.01
angustifolia)

Caftaric acid (in B<8 0.49 0.48 0.01
E. purpurea): ¢ :

Accep&eﬁ@s\) i

5.5 Inﬁar\ne&l%ate precision (performed by confirmatory lab)
The same procedure is performed in parallel for each Echinacea species.

Description of experiment:

Repeat the experiment described under 5.4 on 2 other days. Onto one 20x10 cm plate,
three aliquots of 5 uL of the solution are applied.

The Rf values of two respectively four prominent zones are determined for each track on
each plate and variations of average Rf values from plate to plate are evaluated
including one plate prepared during experiment 5.4.

Acceptance criteria:

The intermediate precision of the method is acceptable if:
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intensity. Across each plate the zones — due to the sam

lines with no disturbance (waves or curves) and

The average Rf values for the specified zones on the thre

0.05 and the system suitability test (4.12 a/b) is met.

ds — form parallel

don’t vary more than

All fingerprints on each plate are identical with respect to nu%%, position, color, and

Results:

All chromatograms look very similar with respect to nu
of zones. No disturbances are seen and the system s

Images:
b

Plate Nr A154-050629-001

0

Qﬂition, color, and intensity

test is met.

Al = me T

Rf A154-050630- 0629- | A154-050701- | ARf
001 001
(Compariso@
DAI (not present 0.31 0.30 0.30 | 0.01
in E. pallidal) N
B-sitosterol ,0.38 0.38 0.38 | 0.0

=§ u'
30-00 Plate Nr A154-050701-002
Rf -A154-050629- | A154-050630- | A154-050701- | ARf
004B 002 002
(Comparison)
Echinacoside (in 0.19 0.19 0.20 | 0.01
E. angustifolia
and E. pallida)
Cichoric acid (in 0.82 0.83 0.83 | 0.01
E. purpurea)
Cynarin (iin E. 0.62 0.60 0.63 | 0.03
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angustifolia)
Caftaric acid (in 0.50 0.51 0.50 | 0.01
E. purpurea)

Accepted: YES

5.6 Reproducibility %

The same procedure is performed in parallel for each species.
Description of experiment:

The confirmatory lab repeats the experiment descri%u der 5.4 (Repeatability).

Acceptance criteria:
The reproducibility of the method is acceptable if:

All fingerprints on each plate are identical spect to number, position, color, and
intensity. Across each plate the zones —di e same compounds — form parallel
lines with no disturbance (waves or curve the average Rf values for each of the

two respectively four zones on the three(plates don’t vary more than 0.02.
The reproducibility is acceptable if the R alues obtained in this test are not significantly
ction, 5.4 (<0.05 if using plate from the same

different from those in obtained in
manufacturer, <0.07 for plates of diffe manufacturers) and the system suitability test

(4.12) is met.

Results: Q
All chromatograms developed ‘by the
number, position, color, and. inte
system suitability test is

image obtained in the prima
documentation devices. &

Images:

Al

onfirmatory lab look very similar with respect to
ensity of zones. No disturbances are seen and the

Plate Nr A154-050630-001B
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Plate Nr Ammo 001C

in E. pallida!)

fﬁ&

Rf A154-050630- | Nr - Nr %\ P01_050810_04 | ARf
001A 001B 001 (Comparison)
DAI (not present 0.31 0.30 0.01 | 0.28 0.03

B-sitosterol

0.38/

_0.38

0.03

A154-050629-006

Rf A1@050629- Nr-005 | Nr-006 | ARf P01 050810 01 | ARf
004B (Comparison)

Echinacoside (in 0.19 0.21 0.20 | 0.02 0.19 0.02

E. angustifolia {

and E. pallida) - D

Cichoric aC|d( 0.82 0.84 0.84 | 0.02 0.82 0.02

E. purpur \

Cynarin ( h\/ 0.62 0.64 0.64 | 0.02 |0.61 0.03

angustifolia)

Caftaric acid (in 0.50 0.51 0.52 | 0.02 0.48 0.04

E. purpurea)

Accepted: YES
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5.7. Robustness
The same procedure is performed in parallel for each Echinacea species.

5.7.1 Chamber type
Not performed.

5.7.2 Developing distance \\EEI-}

The same procedure is performed in parallel for eaghx inacea species.

— /

Description of experiment:

The method is executed according to sechon@%psing only the BRMs.
The developing distance is decreased to 6(Ymﬁ\ m the lower edge of plate.

/ \\\
/
Acceptance criteria: \

The fingerprints obtained with dlﬁerenydeviel ing distances are similar with respect to
number, position, color, and intensity 'of) es The Rf values obtained in this test are
not significantly different from those ﬁ%é;crlbed in section 4.10 a/b (<0.05) and the
system suitability test (4.12 a/b) |s méi%nthe case of differences between the results,
the developing distance of less thalg@m yields invalid results.

Results: ~ | N\

The Rf values are not aﬁ’ecte&dmk educed developing distance.

The system suitability test is | \ /
S ﬁl&s\/

N /
Images: ¢
60 mm (x%\m\m\;/(lmage 4.10a)
A
CAQY

AN

1: E. purpurea, 2:E. angustifolia, 3: E. pallida

2 3 1 1 2 3
Rf 60 mm | 70 mm (Image 4.10a) | ARf
DAI (not present in E. pallida!) 0.31 | 0.31 0.0
B-sitosterol 0.38 | 0.38 0.0
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S

@

70mm (image 4.10b)

0 ()

7

~

1.E.p ,2:E. angustifolia, 3: E. pallida
2 3 1 1 2 3 —

Rf 60 mm |70 mm (Image 4.10b) | ARf
Echinacoside (in E. 0.24 - 0.05
angustifolia and E. pallida)

Cichoric acid (in E. purpurea) 0.86//0.84 0.04
Cynarin (in E. angustifolia) 0.66 | 0.64° 0.05
Caftaric acid (in E. purpurea) 0.55 | 0.50 0.05

Accepted: YES

5.7.3 Waiting times

Because the sample is stable
the derivatization is not criti

section 5.2.1-5.2.3.

S
%§J

he plate, in solution, and during chromatography, and
experiment was not performed. For details see

)

S
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5.7.4 Relative humidity
The same procedure is performed in parallel for each Echinacea species.

Description of experiment: [
Five plates are prepared according to section 4 a/b
species. The plates are developed in an automatic ch vith humidity control
(ADC2, CAMAG). Prior to chromatography (4.6 a/b), the: Ta\ are conditioned over salt
solutions or molecular sieve during 10 min at diﬁe?%(welative humidity. Relative
humidity covering a range of about 5-60%RH should béig ;ed
Molecular sieve: 1.5%RH e
Magnesium chloride: 35%RH b
Potassium thiocyanate: 47%RH . (~
Sodium chloride: 68%RH \v\\ﬁ/
Ambient humidity: 42%RH NNy
' /\\\
Acceptance criteria: VW}/
The fingerprints obtained under different relative humidity are similar with respect to
number, position, color, and intensity, a ”d'j system suitability test (4.12) is met. In this
case the relative humidity does not a e result. In the case of differences of the
results, the method may require the ¢ t|<d\ relative humidity.

one BRM of each

/

Z

~ (¢
Results: AN \\\
Only small variations in Rf valu e seen. The system suitability test is met for
chromatograms. PNAXS
\/\\\
Images: x\/
1.5 % 35% [ 42% 47% 68% RH
- - - - ®
- - —_ B - -

sl lBBl sl

———— — I ——— ————
L~
\ \\<»\T/
Rf-values 1.5%RH 35%RH 42%RH 47%RH 68%RH
DAI (not 0.37 0.39 0.38 0.38 0.43
presentin E.
pallida!)
B-sitosterol ]0.32 0.31 0.30 0.30 0.34
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Variation of Rf values with changing rel. Humidity

0.45

0.35

0.40 P e —

e —
0.30 »

0.25

Rf values

0.20

0.15

0.10
0.05 -
0.00

1.5%

35

42% 47%

%rel. Humidity

68%

1.5 %

35%

42%

LA/VAL

LABORATORY

RH

Rf-values 1.5%RH 35%RH 42%RH 47%RH 68%RH
Cichoric acid |0.83 0.82 0.83 0.82 0.80
Cynarine 0.62 0.62 0.63 0.61 0.61
Caftaric acid |0.50 051 0.52 0.49 0.51
Echinacoside |0.22 0.21c . 1 10.20 0.20 0.18
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Variation of Rf values with changing rel. Humidity

0.90 R "\/
o] —————————— & o N
Q)

0.60 r

0.50
k/

0.40 / i \

0.30 \ \

0.20 ‘\0\0—@\ —

0.10

Rf values

0.00 T T T T ]
1.5% 35 42% 47% /7«\8{/@3\ Y
( )
%rel. Humidity /A ~ \\,,

Accepted: YES I \ )

6. Conclusions, Approvals, and Su;matu\s;V
NN

6.1 Conclusions of primary lab /\\%

VS
Both investigated methods are val We stated purpose. The documentation step of
the alkylamide analysis should. be r pleted within 4 min. E. purpurea and E.
angustifolia can be identified with the phenylpropanoid method alone, but the alkylamide
method assures a the presence ylamides without which the quality of the material
is compromised. E. pallldg %ny be identified with certainty using the alkylamide

method.
Date: August 12, 2005 Z% Analyst of primary lab: Signature removed

6.2 Conclusions of subs@\tlatlnq lab

No problems encounte/réé\ )

""\

Date: July 1%, 2008 \\\

Analyst of substantiating lab:Signature removed

o

NSO
6.3. Final approval of study director

The method is valid.
Date: August 12, 2005 Study director: Signature removed
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