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Certificate of Analysis

Standard Reference Material® 1544

Fatty Acids and Cholesterol in a Frozen Diet Compasite

This Standard Reference Maweil (SRM) s intended primarily for worifving e accuracy of methusds used for the
determination of falty acids ind choleserol in food materials. A onit of SRM 1544 consists of four bottles, cach
contining spproximaicly 13 2 of a frozen cimmposite food materiz] that has been thoroughly ground and blendel.

Certified Concentration Values: The certified values for cholesterol and six fatly acids are listed in Table | AY
cancentration valucs are expressed as mass fractions (1} on a wet mass basis.

The certified vidue for cholesterol is the mean of resulis from the NIST definitive metinnd for cholesterol [2]. Each
certified value for the fanty zcids is the equally weighted memn of results from NIST and three collaborating laboreries,
Hazleton Laboratories, Madison, WI; Lancaster Laboratorics, Lancaster, PA; and Medaltion Laboratories, Minncapolis,
MN. Each uncertainty, computed according to the CIBPM methad as deseribed in the SO Guide [3], is ar expanded
uncertainty al the 55 % level of confidence which includes unceriainty due to both measurement processes as well as
material variabilty  Each centified value and expanded uncenizinty define a ranee of valuss withie which the true

consentration is expected to le for atlcast 95 % of the samples.

Noncertified Values: Nonceztified values for six proximates are isted in Table 2. These results are the equally welghied
mzans of meastrements from the three collaboratitig laboratories using AOAL offcial methodologies. The associated
upcertainties are expanded uncertaintics at the 93 % level of confience {3).

Information Values: Informition vatues for three nutricnt elements and eight adiitional faity acids Dased upon results
from twe ar more of the coliaborating laboratories are listed in Table 3. The mean values veported are for those instances
whiy there was agroement berween 1wo or mare laboralories.

This project was mitigted by W R Woll of the U S, Depariment of Agriculure (USDA and the Technical Divisien o
Reference Maserials, AOAC fuemnational. The overall direction and covrdiration of the technieal measureients leading
1 the certifivation of this SRM were performed by M.J. Welch of the NIST Analytical Chemistry Division.

Amiytical measurements performed at NIST were by P Ellerbe, R, Fischer. and L.T. Sniegoski of the NIST Analyiicat
Chemistry Division.  Measurements by the cellaborating laboratorics were performed under comiract w the U.S.
Department af Agncuhiuce (USDA),

Preparagon of this material was provided by the Belisville Human Nuirition Research Center {BHNRCT, USDA, under
the direction of W R, Wall and I, Holden,

Statistical vonsultion was provided by $.B. Schilicr of the NIST Sutistica] Engineering Division,

The techaical and suppost aspecis involved in the certificaninn and issuance of this SBM were coordinated theough the
Standiasd Reference Materials Program by J.CL Colbent and G.V, Iyengar,

Ganthershurg, MDD 20894 Thomas £, Gills, Chief
February 13, 1996 Stambard Refersnre Maerizls Program

Payge 1 of 4



NOTICE AND WARNING TO USERS

Warning: SRM 1544 is for laboratony use only. It is not intended for human consumplion and could contain unhealthy
levels of bacteria if not handled properiy.

Storage: Poior lo thawing, SRM 1344 should be stored in tae dark st temperatures at or below <20 ¢

Expiration of Certification: This certification is valid for one vear from the date of shipment fram NIST  Should any
of the vakes change before Qi expiration of the certification, parchasers will be notified by NIST. Return of he atached
registration form will facilitae notficadon.

Instructions for Use: Each vial 10 be analyzed shiould be allowsd 1o thaw and wamm o raam temperawre. The cowents
should then be thoroughly mixed to ensure homogeneous distribution of the lipid materials in the mustrix, Sampls sizes
ot fess than 1 2 are not revosmnended since the chances of waking a nonrepresentative sample mcrease with decreasing
sarple sive. Onee the material is thawed, samples shoutd be taken and processed immediately. Certified conceatrations
may not be vaiid for refrozen material or for material stoved at refrigerator ot rcom (emperatures for miore thars @ fow
howrs.

Source of the Material:  The ilividual foods chosen and the guaniitics of cach used were designed w provide o
composite material with levels of many nutrients in the range found in typical U8, dists. The foods selected for the
composite were combined, ground, and diended at the Food Analysis Laboratory Ceerdinating Center at V irginia
Palvtechome Instiuge and Staie University, Blacksburg, YA, The composite materiat was then reblended and boltled st
e Fod Composition Laboratory. BHNRC, ARS, USDA, Beltsvilie, MD. During the honling process, tie mixture wis
stirred constanily and the temperarure nuaintined in 4 nartow range o reduce separation of the lipid componenis.

ANALYTICAL METHODS

Fauty Acids: Centificadon of the concentrations of the faity acids in this SRM was based on results from analyses using
gas chromategraphy/mass spectcometry {GCMS) at NIST and gas chromatography in the collaboraling luboratories.
The NIST analyses tnvolved spiking a known aliquot of the wet material {typically 1 g) with known guantities of
deurerium-labeied irvernal standards chat were analogs of four of the analytes (C12:0, CL6:0, CIR:0, and Ci%:1). The
samples were ten traated with 10 ml of & | mol/L selution of NaOH in methano! and refluxed at 0 °C for 30 min
Approximaiely 2 ml. of 6 mot’L. HCE was added 0 neutralize the sample, followed by 5 mL of pH 4 buffer and 0.3
g b g of NaCl (not accurazely measured). The solution was extracied three times with 10 ml portions of hexane.
One milliliter of the combined hexane extract was transferred to & small b, dried over sodinm sulface. and trested
with 50 sL of Li-dimethoxyrimethylamine w form the methyl esters of the fauy scids.  Calibration standards consisting
of known masses of pure Taiy acids and the same deurcrated standards adied 1o the samples were prepareld axd
derivatized.

Tre GUIMS analyses were pesformed using a siandard quadmupole mass spactrameter with a 30 m fused silica capiliary
columit {3 % phenyl substituted methyisiloxane) interfaced directly w the lon source,  The mass spectromeler was
operated i the sekecied jon monitoring mode and was set up W measure the motccular jon of each anmalyte and internal
stmdard s they cluted from the GC column. Calibration corves were constructed based upon the jon mntensity ratios
measared for the analytes and their corcesponding internal standards.  For the Cl14:0 anatyvtz, the response of the pure
CIa:0 maerial was ratioed 1o the deuterail internal standards foc C12.0 and C16:0 and the resuls were averaged. For
e C1R:2 aralyte, the pure siandard was ratiosd to the deuterated standards for C16:0, CUR:O, aodd CIR-} and the results
ware averagad. Three sets of six samples cach were prepared for analysis.

The three collaborating laboratecies each performed single analyses on cach of two vials of the material. using o GC
mizthad Bat has been tharoughly lzsied (4], Two of the laperatorics reported results for o number of faity acils in additan
1o those certified, while the third laborarory had resulls for oaly one additional fauy acid. Where there was reasonable
agresment berween twe or more laboratorices tor these additional acids, the mean values are eported as information vahs
i Table 3.
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Cholesterol: Cholesterol determinations were performied using the NIST isocope dilution mass speciromestic definitive
method for serum cholesterol modificd for food macerials {2,5). Three sets of saroples were amalyzed with each sot
consisting of two samples from cach of three vials.

Proximates: Determinations of the proximaies were performed by the three collaberating labosmaries, Protein was
determined by & medification of the Kicldah! nitrogen method with 2 factor of 6,25 used 10 convert nitragen prowin
(6], Moisture was determined by weight loss inoa vacuum oven {71, Total far was determined ov an acid hydrolysis
method [8) Ash was determined by weighing the residuc {eft after ignition in a furnece (9. Toal cazbohy&mm wis
cateulated by subtracting she sum of the percentages of prowin, meisture, total fat, and ash from 100 [10]. Stmilarty
calories were ealeulated based upen the generaliy accepted factors of 4, 9. and 4 for calorie equivalents of proten, fat,
ané carbohvdrate, respectively [1{].

Table 1, Cernifted Mass Fractions for Cholesterol and Specific Fatty Acids

Analyte Comunon Name Mass Fraction
{in gk

Clolese-5-en-3f3 -0} Cholesteroi U483 = 000G
Bodecanme Acud (C12:0 Laurie Acid 1.3 + 0.12
Tetradecanoie Actd (C14:0) Myristiz Actd 1.01 L 010
Hexadeoanow Acid (C1o:0 Palmine Acid 577 4 1332
Octukecanoic Acid (C18:0y Swaric Acid 200 4 022
[£3-9-Octadecenoic Acid (C18:D Qleic Acid 11.64 + 0.94
12,2091 2-Ovimdesadienoie Acid (CI8: 1) Linoleic Acid 656 +  0.62

Fach uncerinnty, computed sccording 1o the CIPM methed as deseribed in the (5O Guide [3). is an expanded uncertainty
atahe 95 % evel of confidence which includes Goeertainly duz to both measurement processes as well as maserial
varability. Each certified value and expanded uncertainty define a range of values within which the true concentzation
is exproted to lie for at heast U5 % of the samples.

Table 2. Noncertified Mass Fractions for Proximmates

Proximate dass Fractien
iy %)

Protein 528 & 030
Mosture Tie o+ o7

Total Fat 168 = 048

Ash 097 + 022
Carbobydrate 169 £ 1.2
Calories 1221 calkg + 67 cal'kp

Exch uncertainty. computed aceoarding to the CIPM medwd as describied in the 18O Gaide [3), 15 an expanded uncerainty
acthe B3 % level of confidence which includes uncertainty due to within- and betweon-lab vartabiliny as well as matetial
vadiahility  Rach value and expanded unceetainty deline a range of values within which the concentration, as measured
uxirg the AOAC Official Metheds, s expected to tic for at least 93 % of the samples. NOTE: the mean result for calories
15 the mean of caleric caloulatons from the [aboratories. If the mean proximate values beliw are used with the caforiz

cauivalents of 4, 9, and 4 for protein. fat, and carbobydrate, respecuvely, the calorie mean is 1218
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Table 3. Information Values ¢for Fatty Acids and Nutricnts) as Mass Fractions

Fatty Acids Nutrients

Fatty Acid Mass Fraction Nutrient Mass Fraction
{in g7kg) in giked

Caprvlic (CRih 0.3 Caletzm 0.52
Capric (C10.0) 0.3 Potassium 15
Palmsitoleie (C16: 13 0.4 Sediam 1.7
Lirolenic {C18:3} 0.6
Arachidic (C20:0) 0.1
Bizosenpiz (C20:1) 0.1
Arachidonic (C20:4) 0.1
Behenic (C22:0) 0.1

The methds used for the faty acids and the nutrients are given in references [4] and {11], respectively.
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