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ertificate of Analysis
Standard Reference Material 911b

Cholesterol

This Btandard Feference baterial (RN 15 certified as a chemical of known purity. It is mtended primarily for
use in the calibration and standardization of procedures for the determination of cholesterol i clinical samples
and for routine evahiations of daily wotking standards uzed in these procedures. The SEM iz sgplied in a unit

contaiting 2 g
Cholesterol certified wabue, purity 998 £0.1%

The putity and estitmated wncertsinty is based woon scientific judament and evabiation of the mumerous anabytical
tests applied to this ZEL in the certification process. The uncertamnby given approzimates two standard desriations
dhout the certified wahue.

Source of Material: The cholesterol used for this SEI was prepatred by and obtained from JBL Jeientific, Ine,
Saty Luis Obigpo, C.

Arabrses were petformed at NIST by G.D. Byrd, 3.H. Chesler, RUG. Cluistensen, A Coher, B, Coxory, RLT. Welchy,
and E. White ¥ of the HNIET Organic Analytical Research Division and DA Becker and G. Maritenko of the NIZT
Inotganic Anabrtical Feseatch Division.

The overall direction and coordination of the techmical measurements leading to the certification were provided by
& Cohen of the NIST Otganic Anabytical Regearch Dirision.

Statistical consaltation was provided by B.C. Pasle, MIST Mational Meamurement Laboratory.

The teclmical and syport aspects concerning the preparation, cetification, and issuance of this 3FD were
coordinated through the Standard Reference haterisls Program by BEL. McKenmie. Rewision of this certificate
was coordinated through the Standard Reference Materials Program by IO Colbert.

Satiple Preparation and Homogeneity: Compandon steroids were removed by treatment with bromdte,
dehalogenaticon with zine and recrystallization from methanol [1]. Homogeneity of this SEM was determined by
gas chromatograply-mass spectrometry and differential scawdng calorimetsy. Purity was also determined by
these technicques and by a roamber of additional analyses performed to characterize the material.

Information Values: Additional analyses were petformed to characterize the material Results of these
measurements are described below and are provided for informational porposes only. These wahies are not
cettified tut ave provided becanse they may be of interest to the uzer of the SRR

Craithersturg, MDD 20899 Thomas E. Gills, Chief
April 15,1994 Standard Reference Materials Program
(Fevision of certificate dated 5-12-88)

[owvet)



damples of the BEM were dervatized with N.O-hisitrimethylsilyDacetamide and examined by gas
chromat ograpbnr-mas s spectrometsy using a 30 my, non-polar capillary column, Theee impuorities were detected
which had reterdion times ad apparent molecular weights identical to asthentic 7-delyrdrocholesteral (0.03%),
catmpesterol (0.05%) and sitosterol (0.05%). Two comuron impurities in chiolesterol, lathosterol and cholestanol
wete not chserved at an estimated detection level of 0.02%.

Mo impoarities were detected byr mfrared ahsorption or roaclear magnetic resonance. The ultraviolet sheomption
spectium (4% solution in dichloromethane) showed faint traces of peaks with gprovithate Ao at 206, 309, 324,
atud 350 1un.

Differential scarring calotimetry indicated 0,095 mole percent impuarity. Thin-layer chromatograptey on silica gel
GF using 91 (A7 cdloroform-acetone, spraying with 20% agqueous phosphoric acid, and heating at 110 °C gave
three trace spots, irvvisible, ot flyoteseent wnder 365-nm UV light. The By (Retardation factors) values of the
spots relattre to cholesterol were 1,26, 1,22, and 056, The melting point in a sealed tube under vannim was
149.0-149.2 *C. The specific rotation was -39.94%(c, 4.0, CHCL:), where ¢ iz the concertration of
cholesterol in CHCL at 4 g per 100 mL CHCL:. Insoluble matter, determined by filtering a chloroform solution
uging aporcelain crucible of 1.5 pm absobate retention was 0.017%. Weight loss on wanmm diying at 60 °C atd
0.05 Totr (6.7 Pa) was 002%. Total ash content by combustion was 0006% (250 *Ch. Heutron actrration
analysis ndicated a bromdne contert of approcimately 38 pgfe, ad a chlorine content of 6 pgfe. lodine was less
than 0.1 pgfa.

WARNING: This 3B is for "in vitro" diagnostic use only.

STABILITY AND STORAGE OF THIS SRM: The 3ELI should be stored i a tightly-closed bottle kept i a
freezer (-6 °C to 242, It should not be subjected to heat, direct sunlight or soutrces of Wiraviolet radistion. For
extended periods of storage after opening, the material should be kept at or below -15 °C in a desiccator under
tert gas. It should be allowed to warm to room temperature before opening, If this procedure iz followed, diying
iz wwecessaty. Hxperience at NIST, where S3EM 9112 was stored under inert gas at -15 °C, indicated that SR
P11t stored under the same conditions may be stable for as many as 10 years. If the purity of the material
degrades beyotud the limits certified, purchasers will be notified by NI3T. If the material is stored in a refrigerator
(2-8 °C, it is recommended that the material should not be used after 3 ywears from the date of shipment from
HIST. Ifit is stored in the dark at room temperbare, it is recommended that the material not be used after six
motiths from the date of shipment from IST.

PREPARATION OF STOCK STANDARD SOLUTION: & stock standard solation of cholesterol in ethanol

(5 mmol/L) may be prepared by dissobring 193.7 mg of SRM 9116 in 50 ml of warm abszolute ethanolina

100 mL wohumetric flask allowing the solution to cool, and diluting to exactky 100 mL with ethanol [2]. The

5 mumolL solation of cholesterol in ethanol should be stored in s all-glass, tightly-stoppered bottle at 0 °C.
Unider such conditions this sobution should be stable for dbout 4 months [3].

Aolations of cholesterol in glacial acetic acid gradually form cholesteryl acetate when stored and errors may result
when using this solution [4].

A1 constitated sohations of cholesterol should be clear and display no tathiditsy.
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