Sonnenmattstrasse 11 363 Supp M/VIM
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Lab@camag.com LABORATORY
Date Author Project Project Name

No.
11.Nov.2005 | Alison DeBatt A169 Ginger Validation /

Date

Date

1. Purpose of method to be validated:

,‘ix

The method for identification of Ginger bx\%\c fingerprint is suitable to identify a given
sample of plant material as Ginger (Zin inale) based on the presence of gingerols.

Adulterants, such as Galangal AIp&ao ), show a different profile.

The method may be used to |dent}34 \\extract or finished product extract as derived from
Ginger (Zingiber officinale), providéd aﬁbhe material was made from a single herb and is
intended to contain the constity %ﬁeen in Ginger.

2. General acceptance criteria\\/

The method is valid if: \ \\

e A botanically autkkem)c\ d ysample of Ginger (Zingiber officinale) yields a fingerprint
which is similar to hdwn in section 4.10 of the method with respect to number,
position, color, and intensity of bands and

o All acceptance crlte&\a specified in sections 5.2 to 5.6 are met and

e Any deviation from the expected result doesn’t exceed those deviations seen under
section 5.7 (Ro ess).
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3. Personnel

3.1 Study director
Name: Eike Reich )
Company: CAMAG
Address: Sonnenmattstrasse 11 /\\
City: Muttenz, CH 4132 —~ )
Phone: (41) 61 467 3434 N
Fax: (41) 61 461 0702 ,\N
E-mail: Eike.Reich@camag.com | \\ /

3.2 Analyst of primary lab

Name: Alison DeBatt

Company: CAMAG Scientifi
Address: 515 Cornelius H
City: Wilmington, N.C
Phone: (910) 343 1830
Fax: (910) 343 1834 .~
E-mail: tic@camagusa.

3.3 Analyst of confirmatory lab

S

Name: Anng\SQﬁiBl
Address: Son

City: Mutte
Phone: (41)

Fax: (@I, {

E-mail: Anh)a\swe\
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4. Description of method

4.1 Preparation of test solutions
Raw materials: 1 g of powdered sample is mixed with 10 mL of methanol, sonicated for 10
min, and then centrifuged or filtered. The supernatant/filtratew;a:: as test solution.

Dry extracts/finished products: An amount equivalent to.1 g- w material is extracted with
10 mL of methanol, sonicated for 10 min, and ~centrifuged or filtered. The
supernatant/filtrate is used as test solution. NN
Liquid samples are diluted with the same solvent (as Qﬁ’] ef to obtain a solution with
the same concentration as that of a test solution from, raw&w\ rial.

4.2 Preparation of reference solutions , \
Botanical reference solution: as 4.1 1

L/

/N ﬁ\\
N
Chemical reference solutions: 1 mg each\ of @@g@rol and 6-shogaol are individually
dissolved in 1 mL of methanol (USP or Chmmggm\) Optionally solutions of 8-gingerol and

10-gingerol (ChromaDex) may be preparectthe e'way.

N \ /

\

4.3 Preparation of derivatizing reagent \ -
10 mL of sulfuric acid are carefully adde@fo ‘ rix ture of 170 mL ice-cold methanol and 20
mL acetic acid. To that, 1 mL of anlsalde /added.
4.4 Stationary phase \\\\\
10x10 cm (or 20x10 cm) glass plate Yﬁ silica gel 60 Fas4 (Merck).

4.5 Sample application \V\ \
2 pL of test solution, 2 uL of- \‘&mcal reference solution, and 2 plL of each chemical
reference solution are app}ied/l%N /8 mm band, at least 2 mm apart, 8 mm from the lower

edge and at least 15 mm frot right edges of the plate.

4.6 Temperature and Humff}i‘t
Record the temperature an \umldlty in the laboratory.
/

CLl QN
4.7 Chromatoqraphv\i\x\j )
Chamber type: \ 10x10 cm (or 20x10 cm) Twin Trough Chamber
Configuration: N Saturated for 20 min (filter paper wetted with developing

VY solvent in trough opposite to the plate)

Toluene, ethyl acetate (75: 25) 5 mL (respectively 10 mL)
developing solvent in each trough.

70 mm from lower edge of plate (62 mm from application
position).

Drylng - \\\\ \ 5 min with cold air (hair dryer)

Developing solve\\

Developing dlsianB%‘

4.8 Derwéhzé\sn
The plate\lg[mmersed into the reagent and then dried on a plate heater set to 100°C for 3
minutes.

4.9 Documentation
After derivatization under white light.

4.10 Image of chromatogram
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White light (after derivatization)

10-ginge
6-ginge %

Track assignment:
Track 1: USP standard mixture (6-gingerol%hogaol)

Track 2: 6-gingerol

Track 3: 8-gingerol Q @
Track 4: 10-gingerol

Track 5: 6-shogaol x
Track 6: Ginger BRM (Zingiber officinale)

4.11 Evaluation of results:
The reference substances 6- 8-gingerol, 10-gingerol, and 6-shogaol appear as
brown zones at R = 0.23, 0.26 ~and 0.51 (ARg max 0.05) respectively. The test solution
shows zones corresponding in €ol nd position to those of the reference substances. The
zones of 6-gingerol and a0k, are most prominent. There are several brown or violet

e to 6-gingerol. Other violet zones may be present above
. jJark blue zone is seen just above 6-shogaol (this zone is found
in galangal, an adultera
G
4.12. System suitabilit
The result obtained in the test is suitable for evaluation if the following requirements are met:
The two zones duingerol and 10-gingerol are clearly separated (see arrows in Figure
ONe

ger).
above). A zo d gingerol may or may not be seen in between.
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5. Validation
5.1 Materials
5.1.1 Chemicals and solvents
Name Manufacturer Quality / Purity
Methanol EMD HPLC
Toluene Spectrum HPLC
Ethyl acetate Spectrum HPLC
Acetic acid EMD ACS
Sulfuric Acid Spectrum ACS
p-anisaldehyde Acros none
5.1.2 Samples and Reference materials {

Botanical Reference Material

/ VAN

Name

—

Source / Batch N

Authentication

Zingiber officinale

Removed - proprietérWation

Yes

Additional samples

7 7

N N

Name

/
\
\

Source / Batch «

Authentication

Zingiber officinale . —/ Yes
Zingiber officinale (powdered N \ Yes
extract) /XN
Ground Ginger spice A~ ’\\\ No
Ginger power Remove gjr'etary information No
Fresh ginger root \V\/\\ 5 No
Frozen ginger /’:\\5 No
Zingiber officinale roscoe (XRM) v N Yes
Zingiber officinale roscoe (BRM) () Yes
A \s

Adulterants ¢
Name /| Source / Batch Authentication
Galangal (& |'Removed - proprietary information | No
Alpinia Galangal N Yes

A ¥

Processed materials \\ N \
Name /Source / Batch
Zingiber officinale tablets.
Zingiber officinale liquid extract | Removed - proprietary information
Zingiber officinale extract-oil.

Standards (marker\al%&u/nds, chemical references)
Name Source / Batch
6-shogaol N/ ChromaDex / 19211-135
6-gingerol -~ ChromaDex / 07164-125
8-gingerol ChromaDex / 07163-119
10-gingerol /* )\ ChromaDex /
Ginger stqndaammw USP / FOE129

5.1.3 |;5|atés\\>) /
TLC plate " Size Source Batch
Glass plates HPTLC Si 60 F254 | 10x10 cm Merck Unknown

FO 70.002.04a Version 1
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| Glass plates HPTLC Si 60 F254 [ 20x10 cm

| Merck

5.1.4 Instruments

Instrument Manufacturer Serial Number
Automatic TLC Sampler 4 CAMAG 070616
TTC 20x10 cm CAMAG N/a
TTC 10x10 cm CAMAG N/a-
Flat bottom chamber CAMAG N
ADC2 CAMAG \[ 1120410/
TLC Plate Heater llI CAMAG 1040838
Immersion Device I CAMAG | 031216
Digistore 2 CAMAG 070721
Mill Ika Works (- 03193040
Ultrasonic Bath Fisher Scientific 9493699
Analytical balance Sartorius ([ 70805243
AV D)
5.1.5 Software DA \\,,,,/
Software Manufacturer- Version
WinCATS CAMAG [ -~/ 1.4.0
VideoScan CAMAG | 1)/ 1.02.00
— C —
(Y
g\\\

A

( \ \\ \;

| \S’

0L
\ /
QY
( \ \ \
\i\/
\/
AN
(\’i\
Q0N 2)
(A
‘\/ j \\2/
ANS)
~_/
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5.2 Stability
5.2.1 Stability of analyte during chromatography

Description of experiment: {

A portion of the BRM is extracted according to section-4.2: are applied as spot at the
lower right corner of a 10x10cm plate (10 mm from eac ge). The plate is developed and
dried according to section 4.6-4.7. The plate is now turned.¢ /te@he right and developed a
second time according to section 4.6-4.7 with a fresh pdrtion.of developing solvent.

The plate is derivatized and documented according to'sec ion,4.8 and 4.9.

Acceptance criteria: D \

The sample is stable during chromatography if,,@ll\zenés are located on the diagonal
connecting the application position with the intersg\ct'@mgf the two solvent fronts.

\\ //

5.2.2 Stability of analyte in solution and on tﬁ@t@
Description of experiment: 4 \ o)
A portion of the BRM is extracted accordihﬁi\@\s{ ction 4.2. 2 uL of this solution are applied
onto a 10x10 cm plate according to sectio: \\ﬁ%ﬁ.S. The sample and the plate with the
applied sample (wrapped in aluminum foil( ‘r\set/aside. After 3 hours another portion of the
same BRM is extracted according to section 49%;/ Two times 2 ulL of this solution are applied
according to section 4.5 next to the first %s@g'le on the set-aside plate, followed by 2 uL of
the set-aside sample (see illustration I%
The 4 samples on the plate represent th Yowing: (A) Sample on the plate for 3 hours prior
to chromatography, (B) fresh sampi\a\ﬁlied immediately prior to chromatography (twice),
(C) sample prepared 3 hours p”rhor‘xtd“\%p atography (in solution).
The plate is treated according fojs%ons 4.6 to 4.9.
Acceptance criteria: \\ >
The sample is stable for@;\ﬂgas% hours in solution and 3 hours on the plate prior to
chromatography. RN
)

5.2.3 Stability of derivatization/result
Description of experim@p%\/
The botanical refere’@&\\s ution (4.2) is chromatographed according to section 4.4-4.8. After
documentation under\wmi)dﬂght (4.9), the plate is observed for 1 hour. An image is taken
after 2, 5, 10, 20, 30 miM\ about 1h. The images are compared visually and with the help
of video-densitometry/ ™,
Acceptance criteria;
The derivatizatiqn}& Ids a stable result, if there is no significant change in the image within
30 min. NN

LN
5.3 Specificity- <
5.3.1 ’}deﬁn‘\ |fq\6§n\on\3z)f Ginger (Zingiber officinale) samples by comparison to the
Botani\ca\lL;F;gsreﬂce Material (BRM) and chemical references.
DescripiK&;bf experiment:
Test solutions are prepared according to section 4.1. The BRM and the chemical references
are prepared according to section 4.2. All samples are applied onto the same plate according
to section 4.5. Following chromatography (section 4.6-4.7) and derivatization (section 4.8)
the plate is documented (section 4.9) and the results compared to those shown in section
4.10.
Acceptance criteria:
The method is specific if the fingerprints obtained with the test solutions representing Ginger
(Zingiber officinale) are similar to that shown in section 4.10 of the method with respect to
number, position, color, and intensity of bands matching the chromatogram of the BRM. Any
authenticated sample must pass; the other samples may pass or fail.

FO 70.002.04a Version 1 page 7 of 9
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5.3.2 Detection of adulteration

Description of experiment: Xn

Adulterants are prepared according to section 4.1. TheBR/M chemical references are
prepared according to section 4.2. All samples are apphedﬁq the same plate according to
section 4.5. Following chromatography (section 4.6-4.7) /aniite[\wétlzatlon (section 4.8) the
plate is documented (section 4.9) and the results compa;edﬁ’&those shown in section 4.10.
Acceptance criteria: ( O\

The method is specific for Ginger (Zingiber offlcmafe;\} the fingerprints of adulterants
(Galangal, Alipinia officinarum) are significantly different from those of the BRM of Ginger
(Zingiber officinale) with respect to number, posmori,\ (SSUL\\Rand intensity of bands.

5.3.3 Identification of processed materia b@énson to the Botanical Reference
Material (BRM) and chemical references. \

Description of experiment: N

Test solutions are prepared according to seCtloﬁél 1. The BRM and the chemical references
are prepared according to section 4.2. All samptes are applied onto the same plate according
to section 4.5. Application volumes may b@ aﬁiustgad Following chromatography (section 4.6-
4.7) and derivatization (section 4.8) the p \s documented (section 4.9) and the results
compared to those shown in section 4. 1§\

Acceptance criteria: \

The method is specific if the fmg@pn of med with the test solutions representing Ginger
(Zingiber officinale) are similar to t\éh wn in section 4.10 of the method with respect to
number, position, color, and m%nwsrt\of/bands matching the chromatogram of the BRM.
Each sample may pass or fak /\f RN

\\
\//\

5.4 Repeatability \\\

Description of experiment; \/

Three portions of the BRM ambr;dlwdually prepared according to section 4.2. Onto three
20x10 cm plates, thre allq 2 ulL of each reference solution are applied according to

section 4.5. The plateg omatographed (section 4.6-4.7) subsequently using the same
chamber but fresh portions-of the developing solvent and fresh filter paper. The plates are
derivatized and document cordlng t0 4.8-4.9.

The results across each plate and from plate to plate are evaluated. The average Rg values

of three zones are ermlned for each track on each plate.
Acceptance crlteﬂ

The repeatablllt of the e-method is acceptable if:

All flngerprlntswmé \plate are identical with respect to number, position, color, and
intensity. Across e%cr\ Iate the zones — due to the same compounds — form parallel lines
with no d4§tur ance (waves or curves) and the Rg values for each of the three zones on the
three pla\ vary more than 0.02.

5.5 IntermedTate“precmlon

Description of experiment:

Repeat the experiment described under 5.4 on 2 other days, one plate per day only.

The average Rg values of the three zones are determined for each track on each plate (one
plate prepared during experiment 5.4, 2 plates on different days) and variations from plate to
plate are evaluated.

Acceptance criteria:

The intermediate precision of the method is acceptable if:

All fingerprints on each plate are identical with respect to number, position, color, and
intensity. Across each plate the zones — due to the same compounds — form parallel lines
with no disturbance (waves or curves) and the average Rg values for each of the three zones
on the three plates don’t wary more than 0.05.

FO 70.002.04a Version 1 page 8 of 9
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5.6 Reproducibility
Description of experiment:
The secondary lab repeats the experiment described under 5 4 (Repeatability).
Acceptance criteria:

The reproducibility of the method is acceptable if: O /\
All fingerprints on each plate are identical with respec

m,L ber, position, color, and

intensity. Across each plate the zones — due to the s me peunds — form parallel lines
with no disturbance (waves or curves) and the average&\v\ues for each of the three zones
on the three plates don’t vary more than 0.02. ( =N\

The reproducibility is acceptable if the Rr obtained in this test are not significantly different
from those obtained in section 5.4 (<0.05 if usmgplate from the same manufacturer, <0.07
for plates of different manufacturers).

5.7. Robustness S A \
5.7.1 Chamber type \ /\
Description of experiment:

The method is executed according to/ k\\hbh 4 using the BRM and the chemical
reference(s). A Flat Bottom Chamber and @T Trough Chamber are compared.
Acceptance criteria: N

The fingerprints obtained in both chqmbe%are similar with respect to number, position,
color, and intensity of zones. The RF,\@I% btained in this test are not significantly different

from those described in section 4.10°(<0:05). In the case of differences between the results
the use of a Flat Bottom Chamber mu &excluded.

\
\
5.7.2 Developing distance S \\

Description of experiment: AN
The method is executed/ /sq@nﬁ\to section 4 using only the BRM and the chemical
reference(s). The developln 1ce is increased to 80 mm from the lower edge of plate.

Acceptance criteria: o

The fingerprints obtaine |fferent developing distances are similar with respect to
number, position, color, /an nsity of zones. The Rg values obtained in this test are not
significantly d|ﬁeren1\ \tho e described in section 4.10 (<0.05). In the case of differences
between the results the\e\elapmg distance of more than 70 mm yields invalid results.

5.7.3 Relative humidity

Description of experiment:

Four to six plate prepared according to section 4 using only one BRM and the chemical
reference(s). Prr « romatography (4.7), the plates are conditioned over salt solutions or
using a mole v or adjusting different relative humidity (in ADC2). Relative humidity
covering a rant bout 5-70%RH should be tested.

Alternativel plates developed under different relative humidity are compared.
Acceptant V%KLterla

\te

The f|n | its\obtained under different relative humidity are similar with respect to number,
position, cblor ~and intensity. In this case the relative humidity does not affect the result. In
the case of differences of the results, the method may require the control of relative humidity.
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Date Analyst Project Project Name

No.
30.Nov.2005 | Alison DeBatt A169 Ginger Validation

Validation Results \N

Validation of Method for the Identification of Gin PTLC Fingerprint

5.2 Stability
5.2.1 Stability of analyte during chromatography

Temperature recorded 24°C Humidity recorded 55%
Results: Q

No zones are located off of the diagonal, therefore, sample is considered stable during
chromatography.
Image and plate ID: A169-051110-2D-An@

S
S

Accepted: YES Date: November 10, 2005 Signhature:

&
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5.2.2 Stability of analyte in solution and on the plate
Temperature recorded 23°C Humidity recorded 43%RH

Results:
No differences are seen in zone intensity and there are no zones ‘that appear or disappear;

therefore, the sample is considered stable for at least 3 hours x and on the plate.

Image and pIat__e ID: A169-051003-Plate Stability %
)
;

=S
Track assignment: @
1. Sample on the plate for 3 hours prior t tography (A

2. Fresh sample applied immediately pr o omatography (B)
3. Sample prepared 3 hours prior to chro raphy in solution) (C)
4. Fresh sample applied |mmed|ately o_chromatography ( |dent|cal with 2) (B)

Accepted: Yes ovember 3, 2005 Signature:

/
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5.2.3 Stability of derivatization/result

Temperature recorded 24°C Humidity recorded 56%RH

Results:

Zone intensity decreases slightly over time, as does the background color, but there are no
zones that appear or disappear; therefore the image is considered stable for at least 1 hour.

Images and plate ID A169-051110-ImageStability-Anis / Densit
2min, 5min, 10min, 20 min, 30 min, 1h

Accepted: Yes Date: November 10, 2005  Signature:
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5.3 Specificity
5.3.1 Identification of Ginger samples by comparison to the Botanical Reference

Material (BRM) and chemical references.
Temperature recorded 24°C Humidity recorded 54%RH

Results:
The method is specific for the identification of ginger. The fingerprints of
are similar to the fingerprint of the BRM. None of the samples sho

ut three samples
zone above

gingerol and fails. The sample on track 11 is not ginger: It presents nc f the standards
and shows a bluish zone just above the position of 6-shogaol (see
indicative of an adulteration with galangal.

Image and plate ID: Tracks 1-10 taken from A169-051024- s 10 and 12 taken from
A169-051012_06

Track assignment
Track 1: Zingiber officinale rosco
Track 2: USP standard mixture
Track 3: 6-gingerol
Track 4: 8-gingerol
Track 5: 10-gingerol
Track 6: 6-shogaol
Track 7: Zingiber officinale
Track 8: Zingiber officin
Track 9: ginger spi
Track 10: ginger spice
Track 11: Frozen gi
Track 12: Fresh ginger

ied root) failed

System suitability test passed: YES, NO for samples on tracks 8, 11, and 12.
Accepted: YES Date: October 24, 2005 Signature:
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5.3.2 Detection of adulteration

Temperature recorded 24°C Humidity recorded 53%RH

Results:

The method is specific for ginger, and the known adulter. a I, Alipinia officinarum)
show a different fingerprint when compared to the BRM

Images and plate ID: A169-051130-001 @

Track assignment
Track 1: 6-gingerol
Track 2: 8-gingerol
Track 3: 10-gingerol
Track 4: 6-shogaol
Track 5: Zingiber o
Track 6: Galangal
Track 7: Galangal

System suitabili te@passed: YES Accepted: YES
Date: November 2005 Signature:

&
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5.3.3 Identification of processed materials by comparison to the Botanical Reference

Material (BRM) and chemical references.
Temperature recorded 24°C Humidity recorded 54%RH

Results:
The method is specific for the identification of processed ginger products. The gingerols are
well separated and 6-shogaol is seen in all products. There are additional zones seen

in most samples.

Image and plate ID: All sections of image taken from plate 24-001

N
9
y

Track assignment AW
Track 1: USP standard mixture%

Track 2: 6-gingerol
Track 3: 8-gingerol
Track 4: 10-gingerol

Track 5: 6-shogaol
Track 6: Zingiber officinails@RM)
Track 7: ginger tablets

Track 8: ginger tincture

Track 9: gi 3

System suitabili assed: YES Accepted: YES
Date: Octobe Signhature:
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5.4 Repeatability

Temperature recorded 24°C Humidity recorded 43%RH

Results:

All chromatograms look very similar with respect to number, olor, and intensity of

zones. No disturbances are seen.
Images and plate ID: %
Day One Plate One - A169-051102-001 @
| - = A BSToT e
! 2Q
l

Rr Wm 102- A169-051102- A169-051102- ARg
™ G@ 1 002 003
6-gingerol | ( _-0.23 0.23 0.23 0
10-gingerol - | 0.29 0.29 0.28 0.01
6-shogaol 0.53 0.52 0.51 0.02
System suitability test passed: YES
Accepted: YES Date: November 2, 2005 Signature:
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5.5 Intermediate precision

Temperature recorded 24°C Humidity recorded 48%RH

Results:

All chromatograms are similar with respect to number, posit color, and intensity. No

disturbances are seen.
Images and plate ID: %

Day Two — A169-051104-001

IaN

Rr A1 69-0% A169-051104- A169-051110- ARF
001 , 001 001

6-gingerol 023 "\ 0.23 0.25 0.02

10-gingerol 029 0.30 0.31 0.02

6-shogaol 0.53 0.54 0.54 0.01

System suitability test m@ssed: YES Accepted: YES
Date: November 10% Signature:

&
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5.6 Reproducibility

Results:
See FO 70.002.05b “Checklist for secondary lab”.

Temperature recorded 24°C Humidity recorded 46%RH

Results: @

No significant difference is seen when the plate is de ed in a Flat Bottom Chamber, and
similar Rr values are observed.

Images and plate ID: O
Twin Trough Chamber 4t Bottom Chamber

A169-051102-001 A169

5.7. Robustness \
5.7.1 Chamber type %

A
o
£
O
0
D
3
o
@
@

BN
Rr Twin '@& Flat Bottom ARF
Chambe Chamber
6-gingerol 0.23 O\ 0.22 0.01
10-gingerol 029 ~ 0.28 0.01
6-shogaol 053 0.51 0.02

D
System suitability test passed: YES Accepted: YES
Date: November 4, 2005 ighature:

&
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5.7.2 Developing distance
Temperature recorded 24°C Humidity recorded 45%R

Results:
No significant difference is seen when the plate is de to 80 mm and similar Rf values
are observed.

Images and plate ID:
A169-051102-001 A169-051104-DevDist
70 mm :

Re 70 mm /[ 80 mm ARg
6-gingerol 0.23 [ 0.21 0.02
10-gingerol 0.29 0.27 0.02
6-shogaol 0. 53 0.50 0.03

System suitability test pa d YES Accepted: YES

Date: November 4, ~ gnature:
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5.7.3 Relative humidity

Temperature recorded 23°C

Results:

9%RH: molecular sieve: There is no separation between 8- and 10-gingerol. The zones are
diffuse.

38%RH: magnesium chloride: The separation of 8- and 10-gingerol is improved, the zones
are sharper then those at 9%RH.

43%RH: ambient humidity in laboratory: Separation of 6-, 8-, and 10-gingerol is achieved.
69%RH: sodium chloride: Separation of 6-, 8-, and 10-gingerol is improved but 10-gingerol
co-elutes with a purple zone above.

Images:
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Re 9% RH 38%RH 43%RH 69%RH
6-gingerol 0.19 0.22 0.23 0.26
10-gingerol unknown 0.28 0.30 0.33
6-shogaol 0.51 0.52 0.53 0.55
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Diagram showing R value as function of %RH:

Variation of Rf values with changing rel. Humidity
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System suitability test passed: YES Accepted: YES
Date: November 2, 2005 Signature:

Comments
Overall separation of gingerols is decreased below 40%RH.

Suggested changes
If the humidity in the lab is below 40%RH, the plate may be conditioned to about 50% RH
using a suitable device for optimal separation.

Completed / Printed

Date: Signed:

Date of review: Name: Title: Signature:
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