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The National Institute of Standards and Technology (NIST) has been 
working with the National Institutes of Health's Office of Dietary 
Supplements (NIH/ODS) and the Food and Drug Administration's 
(FDA's) Center for Drug Evaluation and Research and Center for 
Food Safety and Applied Nutrition to produce Standard Reference 
Materials (SRMs) for dietary supplements.  A suite of SRMs for 
ephedra and a cod liver oil SRM are now available.  Suites of SRMs 
for ginkgo, saw palmetto, St. John's wort, green tea, bitter orange, 
black cohosh, and berries of several Vaccinium species are being 
prepared, and the status of activities relating to these materials will be 
reported.  SRMs for these botanical dietary supplements will consist 
of suites of materials (plant, extract, and finished product).  
Multivitamin/multielement, b-carotene, and tocopherol SRMs are 
also in preparation. The dietary supplement SRMs are intended for 
the same purposes as other natural-matrix SRMs, namely: (1) to 
validate the accuracy and precision of new analytical methods, and 
(2) to provide quality control for analysis of similar materials.
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Acquisition of materials 
is in progress.

Materials will be 
characterized for active 
and/or marker compounds, 
pesticides, and toxic 
elements as appropriate.

Extract TabletsGround leaves

SRM 3246 Ginkgo biloba Leaves
SRM 3247 Ginkgo biloba Extract
SRM 3248 Ginkgo biloba Tablets
SRM 3249 Ginkgo-Containing Dietary 
        Supplement Suite

Analyses are complete and data are 
currently being evaluated.  Values are
expected for terpene lactones (ginkgo-
lides), flavonoids, As, Cd, Pb, and Hg.
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Ground Plant
5 g/bottle
10 bottles/unit

Native Extract
1.2 g/bottle
10 bottles/unit

Commercial Extract
1.2 g/bottle
10 bottles/unit

Solid Oral Dosage Form
2.5 g/bottle
10 bottles/unit

Protein Powder
12 g/bottle
10 bottles /unit

Assigned values provided for ephedrine alkaloids, 
toxic elements (As, Cd, Hg, Pb), caffeine, 
synephrine, and nutrients, as appropriate.

SRM 3240 Ephedra sinica Stapf Aerial Parts
SRM 3241 Ephedra sinica Stapf Native Extract
SRM 3242 Ephedra sinica Stapf Commercial Extract
SRM 3243 Ephedra-Containing Powdered Solid 
      Oral Dosage Form
SRM 3244 Ephedra-Containing Protein Powder
SRM 3245 Ephedra-Containing Dietary Supplement 
       Suite

September 2006

Flavonoid Aglycones 
by LC-MS
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(Samuel Howerton) (Catherine Rimmer)

SRM 3276 Carrot Extract in Oil
characterization for a- and 
b-carotene (cis and trans 
isomers) and tocopherols is 
completed.  Certificate is in
review.
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Chromatographic conditions:
Mobile Phase: 8 % water, 92 % acetone

oTemperature:  0 C
Column:  YMC polymeric C , 30

5 mm particles, 4.5 x 250 mm
Flow rate: 1 mL/min
Detection: absorbance at 450 nm

Chromatographic conditions:
Mobile Phase: 3 % water, 97% methanol

oTemperature: 25 C
Column:  YMC polymeric C , 30

5 mm particles, 4.5 x 250 mm
Flow rate: 1 mL/min
Detection: absorbance at 295 nm

(Catherine Rimmer)

SRM 3250 
Saw Palmetto Berries 

SRM 3251 
Saw Palmetto Extract 

Analyses are in progress.  
Values will be assigned 
for individual fatty acids, 
sterols, and toxic 
elements as appropriate.
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Column:  Supelco SP-2560 column (0.25 mm I.D. x 100 m, film thickness, 0.2 mm) 
Carrier Gas:  Helium 
Carrier Gas Flow:  1.0 mL/min. 
Split ratio:  1/50 
FID Temperature:  240 °C. 
Temperature Program:  100 ºC for 4 min to 240 ºC at 2.5 ºC/min; hold for 15 min

(Takashi Yarita)
(Mary Bedner)

SRM 3280.  Element analyses are completed.  
Material is currently being analyzed for vitamins.  
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a-tocopherol acetate

retinyl acetate

trans-b-carotene

cis-b-carotene isomer

ergocalciferol

phylloquinone

menaquinone (IS)

Retinyl acetate

a-Tocopheryl acetate

Lutein

Trans b-carotene

Cis b-carotene
Zeaxanthin
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Column:  5 mm Vydac C  201TP5418

Column temperature:  25 °C
Mobile phase:  4% methanol containing 0.05%
 triethylamine/96% acetonitrile
Flow rate:  0.8 mL/min   
Detection:  absorbance at 325, 284, and 450 nm

Column:  ACE  C18

Mobile Phase: 40% methanol, 60% acetonitrile
MS:  Positive mode APCI, 3500 V.  
Corona current 4 mA.  Fragmentor voltage 
100 V.  Gas pressure 35 psig.  N  flow 6 L/min.2

oColumn:  Waters XTerra RP C , 30 C18

Gradient Elution: 

MS:  Positive mode LC/ESIMS, 

A = 0.1% formic acid in water; 
B = 0.1% formic acid in methanol

dwell time = 
199 ms/ion; fragmentor voltage = 120 V; capillary 
voltage = 4500 V; drying gas temperature = 350 ºC;
drying gas flow = 13.0 L/min; nebulizer pressure = 
276 kPa (40 psi)

(Catherine Rimmer)

(Karsten Putzbach)

(Jeanice Thomas)

(Bryant Nelson)

(Karen Phinney)

Column: Cadenza CD-C18, 2 mm x 250 mm, 3 mm
Gradient elution:  Mobile phase A = 20 mmol/L ammonium formate, pH 4 
and Mobile phase B = methanol
Flow rate: 0.2 mL/min
Electrospray ionization in positive mode
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SRM 3258 Bitter Orange (Fruit)
SRM 3259 Bitter Orange Extract
SRM 3260 Bitter Orange-Containing 
                  Solid Oral Dosage Form

Materials have been analyzed and data are
being evaluated.  Values will be assigned 
for synephrine and other alkaloids, including 
caffeine, as appropriate.

SRM 3254 Camellia sinensis (Leaves)
SRM 3255 Camellia sinensis Extract
SRM 3256 Green Tea-Containing Solid 
                  Oral Dosage form

Values will be assigned for catechins, 
caffeine, toxic elements, and pesticides, 
as appropriate.

SRM 3278 
Tocopherols 
in Edible Oil

Values will be assigned for 
tocopherols and tocotrienols.

AVAILABLE
AVAILABLE

(Curtis Phinney)

SRM 1588b 
Organics in 
Cod Liver Oil

Values assigned for individual
fatty acids, polycyclic aromatic
hydrocarbons, polychlorinated
biphenyls, and pesticides.

AVAILABLE
AVAILABLE

Supelco SP-2340 column [100% poly(biscyanopropylsiloxane)]
0.32 mm i.d. x 30 m long x 0.20 µm film

(Curtis Phinney)

(Karsten Putzbach) (Karsten Putzbach)
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Photo credits, clockwise from upper left:

Red 

Kudzu - Ted Bodner, Southern Weed Science 
Society, www.forestryimages.org

Black Cohosh - Janet Novak, 
www.ct-botanical-society.org

Soy - www.fotosearch.com
Clover - Tom Heutte, USDA Forest Service, 

www. Forestryimages.org

St. John’s Wort - Andy Fyon, Ontario Wildflower, 
www.ontariowildflower.com

Cranberries
Cranberry Juice Cocktail
Cranberry Extract
Cranberry-Containing Solid Oral 
     Dosage Form
Mixed Berry-Containing Solid Oral 
     Dosage Form

Values assigned for anthocyanins, procyanins, organic acids, 
etc., as appropriate.  Values assigned for nutrients in the juice 
and berries.

Blueberries
Blueberry Extract

Bilberries
Bilberry Extract
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