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Botanical Reference Materials (BRMs) are well
characterized materials sampled from specific plants
and plant parts. ChromaDex offers a product line of
Boftanical Reference Materials (BRM) to provide users
with the tools necessary to better evaluate botanical
raw materials. BRMs are typically freeze-dried and
ground plant material. Their Certificate of Analysis show
an HP-TLC test method, profile image, and may also
include macro and microscopic images.

ChromaDex offers a Wlde range of BRMs grades with varying degrees of characterization. The
available grades of Botanical Reference Materials are:

Vouchered Botanical Reference Materials (VBRMs)

VBRMs are highly characterized Botanical Reference Materials. The Certificate of Analysis for
ChromaDex VBRMs includes macroscopic and microscopic images with HP-TLC fingerprints to
confirm identity of the material. In addition, a voucher is collected at the time of harvest and the
plant is visually identified. ChromaDex retains access to the full vouchered specimen that can be
used for authentication at a later dafe. Upon request, an image of the voucher and/or full
botanical authentication at an additional cost can be supplied.

Botanical Reference Materials (BRMs)

BRMs are well characterized Botanical Reference Materials. The Certificate of Analysis for
ChromaDex BRMs includes both macroscopic and microscopic images with HP-TLC fingerprints to
confirm the identity of the material.

Reagent Grade Botanical Reference Materials (RGBRMs)
RGBRMs are Botanical Reference Materials characterized only by HP-TLC fingerprint analysis,
detailed on their Certificates of Analysis.

Extract Botanical Reference Materials (XRMs)

XRMs are powdered exiracts of Botanical Reference Materials from a specific plant biomass. The
Certificate of Analysis for ChromaDex® XRMs includes HP-TLC fingerprints and quantitative HPLC/GC
analysis of major chemical markers. As the exiraction process cannot be guaranteed, they are not
a substitute for actual Botanical References Materials. XRMs should be used along with Reference
Standards to provide robust analytical results.

American Herbal Pharmacopoeia (AHP-BRMs)

In partnership with the American Herbal Pharmacopoeia, ChromaDex offers several botanical
reference materials as AHP verified. All AHP grade reference materials are VBRM grade reference
materials that have been independently verified by the American Herbal Pharmacopoeia and will
bear the AHP Verified logo. The certificate of analysis will also bear the AHP verified statement. This
offers an additional level of fraceability.
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A full breakdown of the characterization details for each grade is outlined in the table below:

Plant HP-TLC Macroscopic  Microscopic Botanical HPLC/GC

Information  Fingerprint Images Images Voucher Analysis
Images Images

Vouchered Botanical

Reference Materials

(VBRMS| v v v v v
Botanical Reference

Materials (BRMs) v v v v

Reagent Grade

Botanical Reference J J v

Materials (RGBRMs)

Extract Botanical
Reference Materials \/ \/ \/ \/
(XRMs)~

The variety of Botanical Reference Material grades ChromaDex supplies offers versatility across
a unique area of end users. Listed below is an overview of some typical uses and the
appropriate Botanical Reference Materials for each.

Grade Identity Raw Material Thin Layer Microscopy Basic Early Stage
Verification =~ Comparison Chromatography Research  Method

(TLC) Development/
validation

Vouchered
Botanical
Reference Vv Vv Vv Vv Vv Vv
Materials
(VBRMs)

Botanical

Reference J J J J J J

Materials
(BRMs)

Reagent
Grade
Botanical VA VA
Reference
Materials
(RGBRMs)

Extract
Botanical % %
Reference v v v v
Materials
(XRMs)~

*Applicable for TLC/HPLC analysis, but should not be used to establish botanical identity.
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Example: VBRM Certificate of Analysis
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Example: BRM Certificate of Analysis
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Example: RGBRM Certificate of Analysis
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Example: XRM Certificate of Analysis

3 ChromaDex 3 ChromaDex

Certificate of Analysis

PRODUCT Coffea arabica (Green coffes) Bean HP-TLC CONDITIONS
PART NUMBER 00031345 STATIONARY PHASE siica gel 60, Fass, 10X 10 cm HP-TLC piates
REFERENCE TYPE Extract Reference Material (XRM) SAMPLE PREPARATION 0.5+ 5mL waler, soricated in hot water bath for ~10 minutes and filtered
through a 0.45 um nylon syringe fifer
LOT NUMBER 00031345034
MOBILE PHASE Ethyl acetate/ formic acid/ acefic acid/ Mil-Q water
COMMON NAME Green coffee
10/1.1/1.1/26]
LATIN NAME Coffea Arabica L. Rubiaceae] CHAMBER TEMPERATURE Ambient
PLANT PART Bean DETECTION (1)uv 254nm
CDXP NUMBER CDXA127646 {2V 366nm
(3) Anisaldehyde > White Light
REPORT NUMBER CDXAXRMR-063.02
DATE OF SAMPLE 01/31/2013
DATE OF RE-EVALUATION  04/07/2017 (1); 05/16/2019 (24) HP-TLC PLATES
DATE OF REPORT 06/11/2019
Anisaldehyde > White ight
ANALYTICAL RESULTS
Test METHOD RESULT
earance Macroscop, powder
HPLC See below Conforms
HPILC COXATLCI11601 Conforms
STORAGE CONDITIONS -
STORAGE 2030 °C; Dry storage areq; Insect free; Volatie free  Matthewaan el ChromaDex CONFIDENTIAL
D 000611 v 4
EXPIRATION DATE 05/2024 under the above conditions Thibault f:&5ca0%
MACROSCOPY 123456 78 te of Analysis
Ul
= SaPLE ORIGIN
RED UNE = SOLVENT FRONT @ 70 mm
o REVISION HISTORY
HP-TLC LANE APPLICATIONS ReviionHistory  Date of Revision D tiCh
Tane D Lane
1 Caffeine H Coffeq arabica XRM 0 02/04/2013 New report
2 X s Coffea arabica XRM. ot
= ol 04/24/2017 Passed fist re-evaluation; updated expiration date; updated
3 Coffea arabica XRM 7 Coffed arabica XRM HPLC conditions, resuifs and chromatograms; general femplate
] Coffea orabica Xk 8 Chiorogenic acid Update
2 06/11/2019 Passed second re-evaluation by HP-ILC. Updated HPTLC
condifions and plates, template, and expiration date.
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S [ conrioenmaL | 2 [ conripentiaL |
> ChromaDex CONFIDENTIAL 0 ChromaDex CONFIDENTIAL

HPLC RESULTS HPLC CHROMATOGRAMS
ANALYTE METHOD RESUT Chlorogenic Acids Mixed Standards Solution (UV Chromatogram)
5CaA 59.1-CD-6.0-000194 552% VWO A Wavekrg-330 mm OT71TD 1770301
Chlorogenic Acid “Chlorogenic Acids by 23.5% ol 3 07
4CQA HPLC” ey -
5FQA 523% <

34-DiCQA 2.48% T ) &

35-DICQA 205% g v

45-DiCQA 330% 3 g

Related compounds 160%

ND = Nof Defected

HPLC CONDITIONS
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INSTRUMENT AGILENT 1100 HPLC UV-VIS DETECTOR (VWD) Page 5of5
coLumn Phenomenex Kinefex C18 100 x 4.6 mm, 5 ym parfcle sze B |
MOBILE PHASE A-0.1%TFA (aq), B - Acsfonifiie N
Time (min) %A %8 ; .
1y 1y
0 95 5
100 8 20 Coffee spp. (Green Coffee) Been
20 8 2 TWOTA
150 95 5 N
151 5 95 1040
65 5 95
66 955 e
0 95 5 120 :
COLUMN TEMP. 2°C S
o4
FLOW RATE 1.5 miminute
INJECTION VOL. 3L E §
DETECTION 330 rm ;

SAMPLE PREPARATION |
Approximately 250 mg material was weighed info @ 50 ml volumetric flask. 40 mL of 2% formic acid in
10% acetonifrile (aq.) was added and the solufion was vortexed and sonicated for 10 min. The solufion was
equilbrated fo room temperature, diluted o volume with Mill-Q water, vortexed and filtered through a 0.45 Lm 13 3 %
PTFE fiter info an HPLC vial for analyss
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