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Abstract

The National Institute of Standards and Technology coordinates the Micronutrients Measurement
Quality Assurance Program (MMQAP) for laboratories that measure fat-soluble vitamins and
carotenoids in human serum and plasma. This report describes the design of and results for the
Winter and Summer 2017 MMQAP measurement comparability improvement studies: 1) Round
Robin LXXXI Fat-Soluble Vitamins and Carotenoids in Human Serum (RR81) and 2) Round Robin
LXXXII Fat-Soluble Vitamins and Carotenoids in Human Serum (RR82). To avoid increasing
participation fees, the overhead costs for these programs were minimized by shipping the materials
for both studies in the same package in February 2017. Participants were requested not to analyze
the Summer samples before June 5, 2017 but to provide their measurement results by September 4,
2017. Participants were reminded of the due-date by e-mail in early August 2017.

Keywords

Human Serum
Retinol, a-Tocopherol, y-Tocopherol, Total and Trans-B-Carotene
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Introduction

Beginning in 1984, the National Institute of Standards and Technology (NIST) coordinated the
Micronutrients Measurement Quality Assurance Program (MMQAP) for laboratories that measure
fat- and water-soluble vitamins and carotenoids in human serum and plasma. The MMQAP
provided participants with measurement comparability assessment through use of interlaboratory
studies, Standard Reference Materials (SRMs) and control materials, and methods development and
validation. Serum-based samples with assigned values for the target analytes (retinol, alpha-
tocopherol, gamma/beta-tocopherol, trans- and total beta-carotene, and total ascorbic acid) and
performance-evaluation standards were distributed by NIST to laboratories for analysis.

Participants used the methodology of their choice to determine analyte content in the control and
study materials. Participants provided their data to NIST, where it was compiled and evaluated for
trueness relative to the NIST value, within-laboratory precision, and concordance within the
participant community. NIST provided the participants with a technical summary report concerning
their performance for each exercise and suggestions for methods development and refinement.
Participants who had concerns regarding their laboratory’s performance were encouraged to consult
with the MMQAP coordinators.

All MMQAP interlaboratory studies consisted of individual units of batch-prepared samples that
were distributed to each participant. For historical reasons these studies are referred to as “Round
Robins”. The MMQAP program and the nature of its studies are described elsewhere. [1,2]

Note: MMQAP Fat-Soluble Vitamins and Carotenoids in Human Serum Round Robin LXXXII
(hereafter referred to as RR82) was the final MMQAP-coordinated study. Future studies of
considerably different focus and design will be coordinated through the Health Assessment
Measurements Quality Assurance Program (HAMQAP). Information about HAMQAP and other
NIST Quality Assurance Programs is available at https://qa.nist.gov.

Round Robin LXXXI: Fat-Soluble Vitamins and Carotenoids in Human Serum

Participants in the MMQAP Fat-Soluble Vitamins and Carotenoids in Human Serum Round Robin
LXXXI comparability study (hereafter referred to as RR81) received five liquid-frozen human serum
test samples for analysis plus two liquid-frozen bovine serum optional samples. Unless multiple
vials were previously requested, participants received one vial of each serum. These sera were
shipped on dry ice to participants in February 2017 in the same shipping package as the RR82
materials but in separate clearly labeled plastic bags. Participants were requested to provide their
measurement results by May 15, 2017. The communication materials included in the sample
shipment are provided in Appendix A.

Participants were requested to report values for all fat-soluble vitamin-related analytes of interest to
their organizations. Not all participants report values for the target analytes, and many participants

report values for non-target analytes.

The final report delivered to every participant in RR81 consists of three documents:


https://qa.nist.gov/
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A cover letter for the current study, a brief description of the other two documents, and a
discussion of our analysis of the overall results that may be of broad interest. This cover
letter is reproduced as Appendix B.

The “All-Lab Report” that lists all of the reported measurement results, a number of
consensus statistics for analytes reported by more than one participant, and the mean median
and pooled SD from any prior distributions of the serum. This report also provides a
numerical “score card” for each participant’s measurement comparability for the more
commonly reported analytes. This All-Lab Report is reproduced as Appendix C.

An “Individualized Report” that graphically analyzes each participant’s results for all
analytes reported by at least five participants. This report also provides a graphical summary
of their measurement comparability. The graphical tools used in the Individualized Report
are described in detail elsewhere [2]. An example Individualized Report is reproduced as
Appendix D.

Round Robin LXXXII: Fat-Soluble Vitamins and Carotenoids in Human Serum

Participants in RR82 received five liquid-frozen human serum test samples for analysis. Unless
multiple vials were previously requested, participants received one vial of each serum. These sera
were shipped on dry ice to participants in February 2017 in the same shipping package as the RR81
materials but in separate clearly labeled plastic bags. Participants were requested not to analyze any
of the RR82 samples before June 5, 2017 but to provide their measurement results by September 4,
2017. The communication materials included in the sample shipment are provided in Appendix A.

Participants were requested to report values for all fat-soluble vitamin-related analytes of interest to
their organizations. Not all participants report values for the target analytes, and many participants
report values for non-target analytes.

The final report delivered to every participant in RR82 consists of three documents:

A cover letter for the current study, a brief description of the other two documents, and a
discussion of our analysis of overall results that may be of broad interest. This cover letter is
reproduced as Appendix E.

The “All-Lab Report” that summarizes all of the reported measurement results and provides
several consensus statistics. This All-Lab Report is reproduced as Appendix F.

An “Individualized Report” that graphically analyzes each participant’s results for all
analytes reported by at least five participants. This report also provides a graphical summary
of their measurement comparability. The graphical tools used in the Individualized Report
are described in detail elsewhere [2]. An example Individualized Report is reproduced as
Appendix G.
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Appendix A. Shipping Package Inserts for RR81 and RR82

The following items were included in each package shipped to the Round Robin LXXXI
(RR81) and LXXXII (RR82) participants:
e Combined cover letter for RRR81 and RRS82.
e Datasheets for
0 five human serum test samples for RR81,
0 two bovine serum optional samples for RR81, and
0 five human serum test samples for RR82.
e Packing List and Shipment Receipt Confirmation form for RR81 and RR82
samples.

This RR81 samples were enclosed in a bubble-wrapped sealed plastic bag that was
labeled:

NIST MMQAP-FSV: RR LXXXI

Micronutrients Measurement Fat-Soluble Vitamins
Quality Assurance Program

Winter 2017 Samples

Results due on or before:
May 15, 2017

The RR82 samples were enclosed in a bubble-wrapped sealed plastic bag that was
labeled:

NIST MMQAP-FSV: RR LXXXII

Micronutrients Measurement Fat-Soluble Vitamins
Quality Assurance Program

Summer 2017 Samples

Analyze after: June 5, 2017
Results due on or before:

September 4, 2017

The Packing List and Shipment Receipt Confirmation form was placed at the top of the
shipping box, between the cardboard covering and the foam insulation.

Al
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February 27, 2017

Dear Colleague:

Enclosed are samples for the fat-soluble vitamins and carotenoids in serum studies for the 2017 NIST
Micronutrients Measurement Quality Assurance Program. Sample details are provided below.

Comparability study/Round Robin (RR) Sample description Results due

RR81 Sera'432 -436 May 15,2017
RR81 Exploratory (Bovine Serum) Serum BS-1a and BS-1b May 15, 2017
RR82 Sera 437 - 441 September 4, 2017

RR81 and RR82 consist of one vial each of five liquid-frozen serum samples for analysis. As an exploratory
study for the development of a candidate reference material for carotenoids, we also enclose two vials of a
bovine serum to be analyzed along with the RR81 human samples. All samples should be stored in the dark
at or below —20 °C upon receipt. A form for each study is included for reporting your results. Please report
one value for each analyte for each serum sample on the appropriate data sheet. If a value obtained is below
your limit of quantification, please indicate this result on the form as “ng” (Not Quantified) or “<x” where
x is your established limit of quantification. Results are due to NIST for each study as indicated above.
Results received more than two weeks after the due date may not be included in the study’s summary report.
The feedback report concerning each study will be distributed in June and October 2017, respectively.
Please contact us immediately if this schedule is problematic for your laboratory.

Samples should be allowed to stand at room temperature under subdued light until thawed. We recommend
that sample mixing be facilitated with 3 to 5 min agitation in an ultrasonic bath or at least 15 min at room
temperature with intermittent swirling. (CAUTION: Vigorous shaking will cause foaming and possibly
interfere with accurate measurement. The rubber stopper contains phthalate esters that may leach into the
sample upon intermittent contact of the liquid sample with the stopper. These esters absorb strongly in the

UV region and elute near retinol in most LC systems creating analytical problems.) Water should not be
added to the samples. ‘

For consistency, we request that laboratories use the following absorptivities (dL/g - cm): retinol, 1843 at
325 nm (ethanol); retinyl palmitate, 975 at 325 nm (ethanol); a-tocopherol, 75.8 at 292 nm (ethanol); y-

tocopherol, 91.4 at 298 nm (ethanol); a-carotene, 2800 at 444 nm (hexane); B-carotene, 2560 at 450 nm
(ethanol), 2592 at 452 nm (hexane); and lycopene, 3450 at 472 nm (hexane). '

Please report your results by e-mail to david.duewer@nist.gov or fax to 301-977-0685. If you have
questions or comments regarding the studies, please contact us at 301-975-3120 (Jeanice);
jbthomas@nist.gov or 301-975-3935 (Dave); david.duewer@nist.gov. ‘ '

N Sincerely,

kY
Y

Jeanice B. Thomas, M.B.A. David L. Duewer, Ph.D.

esearch Chemist : Research Chemometrician

hemical Sciences Division, NIST Chemical Sciences Division, NIST
Enclosures.

A2 | NIST
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Participant #:

NIST Micronutrients Measurement Quality Assurance Program

Analyte

Round Robin LXXXI: Human Sera

432

433

434

435

436

Units*

total retinol
trans-retinol

retinyl palmitate
a-tocopherol
v/B-tocopherol
8-tocopherol

total p-carotene
trans-p-carotene
total cis-p-carotene
total a-carotene
total lycopene
trans-lycopene

total B-cryptoxanthin
total a-cryptoxanthin
total lutein

total zeaxanthin
total lutein&zeaxanthin
astaxanthin

total coenzyme Q10
phylloguinone (K1)
25-hydroxyvitamin D
phytoene
phytofluene

Were the samples frozen when received? Yes | No

Comments:

Mail: M>QAP
NIST, Stop 8392

Gaithersburg, MD 20899-8392

Please return results by
15-May-2017

* We prefer pg/mL

Fax: 301-977-0685

Email: David.Duewer@NIST.gov



Participant #: Date:

Round Robin LXXXI Exploratory: Bovine Serum
NIST Micronutrients Measurement Quality Assurance Program

Analyte BS-1a BS-1b Units*

total retinol

trans-retinol

retinyl palmitate

a-tocopherol

v/B-tocopherol

8-tocopherol

total p-carotene

trans-p-carotene

total cis-p-carotene

total a-carotene

total lycopene

trans-lycopene

total B-cryptoxanthin

total a-cryptoxanthin

total lutein

total zeaxanthin

total lutein&zeaxanthin

astaxanthin

total coenzyme Q10
phylloguinone (K1)

25-hydroxyvitamin D

phytoene

phytofluene

8t-088/"dI' LSIN/8209 0T/BJ0°10p//:sdny wouy abreyd Jo a1y ajqejreae s uonealgnd siyL

We prefer ng/mL
Were the samples frozen when received? Yes | No

Comments:
Mail: M°QAP Please return results by
NIST, Stop 8392 15-May-2017 Fax: 301-977-0685

Gaithersburg, MD 20899-8392 A4 Email: David.Duewer@NIST.gov
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Participant #:

Analyte

Round Robin LXXXII: Human Sera
NIST Micronutrients Measurement Quality Assurance Program

437

438

439

440

441

Units*

total retinol
trans-retinol

retinyl palmitate
a-tocopherol
v/B-tocopherol
8-tocopherol

total p-carotene
trans-p-carotene
total cis-p-carotene
total a-carotene
total lycopene
trans-lycopene

total B-cryptoxanthin
total a-cryptoxanthin
total lutein

total zeaxanthin
total lutein&zeaxanthin
astaxanthin

total coenzyme Q10
phylloguinone (K1)
25-hydroxyvitamin D
phytoene
phytofluene

Were the samples frozen when received? Yes | No

Comments:

Mail: M>QAP
NIST, Stop 8392

Gaithersburg, MD 20899-8392

Please return results by
4-September-2017

* We prefer pg/mL

Fax: 301-977-0685

Email: David.Duewer@NIST.gov
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Participant #: Date:

Round Robins LXXXI and LXXXIIl: Human Sera
NIST Micronutrients Measurement Quality Assurance Program

Packing List and Shipment Receipt Confirmation Form

This box contains one (or more) sets of samples for both RR81 and RR82

There are five RR81 samples per (blue-labeled) set. They are:

Serum Form Reconstitute? Vial/Cap

#432  Liquid frozen No 2 mL amber/ red

#433  Liquid frozen No 3 mL amber / black

#434  Liquid frozen No 3 mL amber / gold

#435  Liquid frozen No 2 mL amber / metallic green

#436  Liquid frozen No 2 mL amber / green
There are two RR81 Exploratory samples per (blue-labeled) set. They are:

Serum Form Reconstitute? Vial/Cap

BS-1a Liquid frozen No plastic / purple

BS-1b  Liquid frozen No plastic / purple

There are five RR82 samples per (orange-labeled) set. They are:

Serum Form Reconstitute? Vial/Cap

#437  Liquid frozen No 2 mL amber / silver
#438  Liquid frozen No 3 mL amber / black
#439  Liquid frozen No 3 mL amber / gold
#440  Liquid frozen No 3 mL amber / blue
#441  Liquid frozen No 2 mL clear / forest green

Please 1) Open the sample sets immediately
2) Check that each sets contains the appropriate samples
3) Store the sera at -20 °C or below until analysis
4) Email (david.duewer@nist.gov) or fax (301-977-0685) us the following info:

1) Date this shipment arrived:

2) Are all ten sera vials intact? Yes | No If "No", which one(s) were damaged?

3) Did the samples arrive frozen? Yes | No
4) At what temperature are you storing the serum samples? °C

Your prompt return of this information is appreciated.

Mail: M?QAP Please return this sheet as soon as possible

NIST, Stop 8392 after checking the samples Fax: 301-977-0685
Gaithersburg, MD 20899-8392 A6 Email: David.Duewer@NIST.gov


mailto:David.Duewer@NIST.gov
mailto:david.duewer@nist.gov
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Appendix B. Final Report for RR81

The following three pages are the final report for RR81 as provided to all participants:
e Cover letter.
¢ An information sheet that:

describes the contents of the “All-Lab” report,

describes the content of the “Individualized” report,

describes the nature of the test samples and details their previous distributions,

o
o
o

if any, and

summarizes aspects of the study that we believe may be of interest to the

participants.

B1



8t-088/ 41’ LSIN/8209 0T/BJ0°10p//:sdny wouy abreyd Jo a1y ajqejreae si uoiealgnd siyL

UNITED STATES DEPARTMENT OF COMMERCE
National Institute of Standards and Technology
Gaithersburg, Maryland 20899-8390

June 20, 2017

Dear Colleague:

Enclosed is the summary report of the results for “Round Robin” LXXXI (RR81) of the 2017 NIST
Micronutrients Measurement Quality Assurance Program (MMQAP) for the fat-soluble vitamins and
carotenoids in human serum. Included in this report are: 1) a summary of data and measurement
comparability scores for all laboratories, 2) a detailed graphical analysis of your results; and 3) a
graphical summary of your measurement comparability. RR81 (Sera 432 to 436) consisted of one vial
each of five liquid-frozen serum samples. Also, included in this report are the results for the RR81
Exploratory study (BS-1a and BS-1b) which consisted of two vials of bovine serum. Details regarding the
samples can be found in the enclosed report.

Your overall measurement comparability is summarized in the “Score Card” summary, page 7 of the All
Lab Report. Combined results rated 1 to 3 are within 1 to 3 standard deviations of the assigned value,
respectively; those rated 4 are >3 standard deviations from the assigned value. Similar information is
presented graphically in the “target plots” that are the last page of your Individualized Report. If you
have concerns regarding your laboratory’s performance, please contact us for consultation.

If you have questions or concerns regarding this report, please contact David Duewer at 301-975-3935;
e-mail: david.duewer@nist.gov or me at 301-975-3120; e-mail: jbthomas@nist.gov; or fax:
301-978-0685.

Sincerely,

Jeanice Brown Thomas, MBA David L. Duewer, Ph.D.

Research Chemist Research Chemometrician
Chemical Sciences Division Chemical Sciences Division
Material Measurement Laboratory Material Measurement Laboratory
Enclosures

B2
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The NIST MMQAP Round Robin LXXXI (RR81) report consists of:
Page All-Lab Report

1-5 |A listing of all results and statistics for analytes reported by more than one participant.
6 |The legend for the list of results and statistics.

7 |The text Comparability Summary (Score Card) of measurement performance.

Page Individualized Report

1 |Your values, the number of labs reporting values, and our assigned values.

2 to |“Four Plot” summaries of your current and past measurement performance, one page for
n |each analyte you report that is also reported by at least eight other participants.

n+1 |The graphical Comparability Summary (Target Plot) of measurement performance.

Samples. Five different liquid-frozen human serum samples were distributed to each participant in
RR&1. Two tubes of the same bovine serum were distributed as optional samples.

Serum Description Prior Distributions
432 |Fresh-frozen, native, multi-donor, prepared in 2009. #357:RR66-9/09, #365:RR67-3/10,
This is Level 1 of SRM 968e. #375 RR69-3/11, #389:RR72-9/12,

#398:RR74-9/13, #403:RR75-3/14,
#427:RR80-9/16

433 |Fresh-frozen, native, multi-donor, prepared in 2015 #428:RR80-9/16
This is the candidate SRM 968f-Level 1.

434 |Fresh-frozen, native, multi-donor, prepared in 2015 #430:RR80-9/16
This is the candidate SRM 968f-Level 2.

435 |Liquid-frozen, native, multi-donor, prepared in 2008 #356:RR65-3/09, #360:RR66-9/09,
#376:RR69-3/11, #391:RR72-9/12

436 |Fresh-frozen, native, multi-donor, prepared in 2009. #359:RR66-9/09, #363:RR67-3/10,

This is Level 3 of SRM 968e. #373:RR69-3/11, #379:RR70-9/11,
#400:RR74-9/13, #405:RR75-3/14,
#429:RR80-9/16

BS-1a|Fresh-frozen, native, single-donor bovine serum, First distribution
BS-1b|purchased in 2016. These were optional samples.

Results

1) Stability: There has been no significant change in the concentration nor variability of any analyte in
any of the human sera.

€69

2) Bovine Serum BS-1, samples “a” and “b”: This material was distributed to evaluate the suitability of
bovine sera as high B-carotene reference materials. We thank all who evaluated these samples.

Summary Report B3
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No one reported analytical difficulties. The results for the duplicate samples were very similar for all
analytes for all participants. For Total Retinol (Figure 1A) and a-Tocopherol (Figure 1B) the
analytical variability as a function of analyte level is consistent with what we expect for human sera.
However, the observed variability for -Carotene is much greater than expected (Figure 1C). Further
studies would be required to evaluate whether this variability results from matrix differences that
impact chromatography/integration or from our limited experience with very high B-Carotene levels

in sera.
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Figure 1: Robust Standard Deviation (eSD) as Functions of Robust Location (Median).

The lines denote the empirical relationships observed in the MMQAP studies from 1985 through 1995 as
documented in Duewer et al, NIST/NCI Micronutrients Measurement Quality Assurance Program:
Measurement Repeatabilities and Reproducibilities for Fat Soluble Vitamin Related Compounds in
Human Sera, Anal Chem 1997; 69:1406-1413.

Summary Report B4
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Appendix C. “All-Lab Report” for RR81

The following seven pages are the “All-Lab Report” for RR81 as provided to all
participants, with two exceptions:

e the participant identifiers (Lab) have been altered and

e the order in which the participant results are listed has been altered.

The data summary in the “All-Lab Report™ has been altered to ensure confidentiality of
identification codes assigned to laboratories.

C1
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All Lab Report

Term

Round Robin LXXXI Laboratory Results

Analytes Reported By One Laboratory
Values in pg/mL

Analyte Code | 432 433 434 435 436 BS-1a BS-1b

Phytofluene FSV-GK| 0.037 0.038 0.219 0.098 0.493 0.009 0.022

Table Legend

Definition

N

Min
Median
Max
eSD
eCV

Npast
Medianpast
SDpast

NAV
NAU

na
nd
<X
3%

italics

Number of (non-NIST) quantitative values reported for this analyte

Minimum (non-NIST) quantitative value reported

Median (non-NIST) quantitative value reported

Maximum (non-NIST) quantitative value reported

Adjusted median absolute deviation from the median of the non-NIST results
Coefficient of Variation for (non-NIST) results: 100*eSD/Median

Mean of N(s) from past RR(s)
Mean of Median(s) from past RR(s)
Pooled SD from past RR(s)

NIST Assigned Value: ' Median for analytes reported by = 5 labs

NIST Assigned Uncertainty: the maximum of (0.05*NAV, SD, SDpast, eSD)
The expected long-term SD, eSD, is defined in:
Duewer et al., Anal Chem 1997;69(7):1406-1413.

Not analyzed
Not detected (i.e., no detectable peak for analyte)
Concentration at or below the limit of quantification, x

Concentration greater than or equal to x

Not explicitly reported but calculated by NIST from reported values
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Round Robin LXXXI Laboratory Results

Comparability Summary

Lab | TR aT g/bT bC aC TLy TbhX L&Z Q10 Label Definition

FSV-BA| 1 Lab Participant code

FSV-BD 1 1 TR | Total Retinol

FSV-BE 1 1 1 3 2 aT o-Tocopherol

FSV-BH 2 1 1 17 1 1 1 1 g/bT | y/B-Tocopherol

FSv-BJ 1 2 1 2 1 1 1 1 bC Total p-Carotene

FSV-BL 1 1 aC Total a-Carotene

FSV-BM 2 2 TLy Total Lycopene

FSV-BN 2 1 2 3 1 1 1 TbX | Total B-Cryptoxanthin

FSV-BR 1 1 L&Z  Total Lutein & Zeaxanthin

FSV-BS 3 2 4 2 2 2 Q10 A Coenzyme Q10

FSV-BT 1 1 1 1T 1 2 1 1 2

FSV-BU 2 1 1 17 1 1 1 1 n number of participants providing quantitative data
FSV-BW 1 1 1 3 1 % 1 | Percent of CS = 1 (within 1 SD of medians)
FSv-CD 2 2 1 1 4 2 1 1 % 2 | Percent of CS = 2 (within 2 SD of medians)
FSV-CE 1 1 1 1 % 3 | Percent of CS = 3 (within 3 SD of medians)
FSV-CF| 1 1 % 4 | Percent of CS =4 (3 or more SD from medians)
FSV-CG 2 2 1 17 1 1 1 1

FSV-Cl 1 1 1 1 “Comparability Score”

FSvV-CZ 2 1 2 2 2 The Comparability Score (CS) summarizes your measurement
FSV-DV 2 2 performance for a given analyte relative to the consensus
FSV-FZ 1 1 1 medians in th_is _study. CS is the average distance (in units of

standard deviation) of your measurement performance

FSV-GD 1 1 1 11 1 1 characteristics from the consensus performance. CS is
FSV-GE 2 2 3 2 calculated when the number of quantitative values you reported,
FSV-GF 3 1 Nyou, is at least two and at least six participants reported
FSV-GJ 1 2 quantitative values for the analyte.

IF:SS\\//-C(BSE ‘1‘ ‘21 j j g 1 4 4 ] We define CS as follows:

T o5 o5 13 16 11 13 9 8 10 cs= MINIMUM(4,INTEGER(1+\/CZ T+ AP? D

Nyou

You; —Median,
TR aT g/bT bC aC TLy TbX L&Z Q10 Z—

_ = _i=1 N'A\UI
%1 60 58 77 56 55 54 78 75 70 C = Concordance = N
%23 31 8 25 9 31 11 13 30 yed
%3 0 8 0 1318 8 0 0 O %[Youi —Median, jz
o] 4 " .
% 4 4 15 6188 11 1B 0 AP = Apparent Precision = |- NNAU%
you

NAU = NIST Assigned Uncertainty

For further details, please see
Duewer DL, Kline MC, Sharpless KE, Brown Thomas J, Gary
KT. Micronutrients Measurement Quality Assurance
Program: Helping participants use interlaboratory comparison
exercise results to improve their long-term measurement
performance. Anal Chem 1999;71(9):1870-8.
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Appendix D. Representative Individualized Report for RR81

Each participant in RR81 received an “Individualized Report” reflecting their reported
results. Each report included a detailed analysis for analytes that were assayed by at least
five participants. The following analytes met this criterion:

Total Retinol
a-Tocopherol
v/B-Tocopherol

Total B-Carotene
trans-p-Carotene
Total a-Carotene
Total Lycopene

Total B-Cryptoxanthin
Total Lutein

Total Lutein & Zeaxanthin
Coenzyme Q10

The following thirteen pages are the “Individualized Report” for the analytes evaluated
by participant FSV-BT.

Dl
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Set 9 of 29

Individualized RR LXXXI Report: FSV-BT

Total Retinol, pyg/mL
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)
DD PPN V) Q¥ ©LOLD RROPORR® ©.0 Median [Analyte], pg/mL
LLOMNODDOANM ANM MM ONOODM LOMNNOOANM v~
onom
A O&”O o
7]
s + 1
Ig 8
o =
o O 7
- (2]
e O 7 +
g + &
& + + £ * +
+ + +.0 |+ + o] 73 +
@1 4+ g + ++
S A gla T
Concordance, SD Long—term PreC|S|on, SD
3rd Quartile (75%) @® You, thisRR A You, 2x, this RR
H Median (50%) O You, past RRs A You, 2x, past RRs + Others, this RR
1st Quartile (25%) Expectation
For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
. . . RR66#357, RR67#365, RR69#375, RR72#389, RR74#398,
#432 Fresh-frozen, native, multi-donor: SRM 968e-I| RR75#403. RR80#427
#433 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428
#434 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430
#435 Fresh-frozen, native, multi-donor 65#356, 66#360, 69#376, 71#391

RR66#359, RR67#363, RR69#373, RR70#379, RR74#400,

#436 Fresh-frozen, native, multi-donor: SRM968e-IlI RR75#405. RR80#429

BS-1a Fresh-frozen bovine serum

First distribution, Optional sample
BS-1b Same material as BS-1a P P

Individualized Report D3 Page 2/13
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Set 9 of 29

Individualized RR LXXXI Report: FSV-BT

a-Tocopherol, pg/mL

Ce -
@ E
— e
- - (o))
= 3
> a )
- (&)
2 ]B68ees
] () <
5 | Qe 5
= <
] i =
S 5
H 3
. -
L e e s e S T e T e TR o i e T e s o s o ~— ! ! ! o !
MNIOWODDOONN 0N OF QOO ROMDOWVDNO T Median [Analyte], ug/mL
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H Median (50%) O You, past RRs A You, 2x, past RRs + Others, this RR
1st Quartile (25%)

Expectation

For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.

Serum Comments History
. . . RR66#357, RR67#365, RR69#375, RR72#389, RR74#398,
#432 Fresh-frozen, native, multi-donor: SRM 968e-I| RR75#403. RR80#427
#433 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428
#434 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430
#435 Fresh-frozen, native, multi-donor 65#356, 66#360, 69#376, 71#391

RR66#359, RR67#363, RR69#373, RR70#379, RR74#400,

#436 Fresh-frozen, native, multi-donor: SRM968e-IlI RR75#405. RR80#429

BS-1a Fresh-frozen bovine serum

First distribution, Optional sample
BS-1b Same material as BS-1a P P
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Set 9 of 29
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Concordance, SD Long-term Precision, SD
3rd Quartile (75%) @® You, thisRR A You, 2x, this RR
H Median (50%) O You, past RRs A You, 2x, past RRs + Others, this RR
1st Quartile (25%) Expectation
For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
#432 Fresh-frozen, native, multi-donor: SRM 968e-I| igggzﬁg;’ igggzﬁgg’ RRE9#375, RR72#389, RR74#398,
#433 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428
#434 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430
#435 Fresh-frozen, native, multi-donor 65#356, 66#360, 69#376, 71#391
. . . RR66#359, RR67#363, RR69#373, RR70#379, RR74#400,
#436 Fresh-frozen, native, multi-donor: SRM968e-IlI RR75#405. RR80#429
BS-1a Fresh-frozen. bovine serum First distribution, Optional sample
BS-1b Same material as BS-1a

Individualized

Individualized RR LXXXI Report: FSV-BT

y/B-Tocopherol, ug/mL
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3rd Quartile (75%) @® You, thisRR A You, 2x, this RR
H Median (50%) O You, past RRs A You, 2x, past RRs + Others, this RR
1st Quartile (25%) Expectation
For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
. . . RR66#357, RR67#365, RR69#375, RR72#389, RR74#398,
#432 Fresh-frozen, native, multi-donor: SRM 968e-I| RR75#403. RR80#427
#433 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428
#434 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430
#435 Fresh-frozen, native, multi-donor 65#356, 66#360, 69#376, 71#391
. . . RR66#359, RR67#363, RR69#373, RR70#379, RR74#400,
#436 Fresh-frozen, native, multi-donor: SRM968e-IlI RR75#405. RR80#429
BS-1a Fresh-frozen. bovine serum First distribution, Optional sample
BS-1b Same material as BS-1a

Individualized

Individualized RR LXXXI Report: FSV-BT

Total B-Carotene, ug/mL
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Set 9 of 29

Individualized RR LXXXI Report: FSV-BT

trans-B-Carotene, pg/mL
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For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
. . . RR66#357, RR67#365, RR69#375, RR72#389, RR74#398,
#432 Fresh-frozen, native, multi-donor: SRM 968e-I| RR75#403. RR80#427
#433 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428
#434 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430
#435 Fresh-frozen, native, multi-donor 65#356, 66#360, 69#376, 71#391

RR66#359, RR67#363, RR69#373, RR70#379, RR74#400,

#436 Fresh-frozen, native, multi-donor: SRM968e-IlI RR75#405. RR80#429

BS-1a Fresh-frozen bovine serum

First distribution, Optional sample
BS-1b Same material as BS-1a P P

Individualized Report D7 Page 6/13
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Set 9 of 29

Individualized RR LXXXI Report: FSV-BT

Total a-Carotene, ug/mL
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For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
. . . RR66#357, RR67#365, RR69#375, RR72#389, RR74#398,
#432 Fresh-frozen, native, multi-donor: SRM 968e-I| RR75#403. RR80#427
#433 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428
#434 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430
#435 Fresh-frozen, native, multi-donor 65#356, 66#360, 69#376, 71#391
. . . RR66#359, RR67#363, RR69#373, RR70#379, RR74#400,
#436 Fresh-frozen, native, multi-donor: SRM968e-IlI RR75#405. RR80#429
BS-1a Fresh-frozen. bovine serum First distribution, Optional sample
BS-1b Same material as BS-1a

Individualized
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Set 9 of 29

Individualized RR LXXXI Report: FSV-BT

Total Lycopene, pug/mL
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For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
#432 Fresh-frozen, native, multi-donor: SRM 968e-I| igggzﬁg;’ igggzﬁgg’ RRE9#375, RR72#389, RR74#398,
#433 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428
#434 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430
#435 Fresh-frozen, native, multi-donor 65#356, 66#360, 69#376, 71#391
. . . RR66#359, RR67#363, RR69#373, RR70#379, RR74#400,
#436 Fresh-frozen, native, multi-donor: SRM968e-IlI RR75#405. RR80#429
BS-1a Fresh-frozen. bovine serum First distribution, Optional sample
BS-1b Same material as BS-1a

Individualized
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Set 9 of 29

Individualized RR LXXXI Report: FSV-BT

Total B-Cryptoxanthin, ug/mL
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For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
. . . RR66#357, RR67#365, RR69#375, RR72#389, RR74#398,
#432 Fresh-frozen, native, multi-donor: SRM 968e-I| RR75#403. RR80#427
#433 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428
#434 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430
#435 Fresh-frozen, native, multi-donor 65#356, 66#360, 69#376, 71#391

RR66#359, RR67#363, RR69#373, RR70#379, RR74#400,

#436 Fresh-frozen, native, multi-donor: SRM968e-IlI RR75#405. RR80#429

BS-1a Fresh-frozen bovine serum

First distribution, Optional sample
BS-1b Same material as BS-1a P P
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Set 9 of 29

Individualized RR LXXXI Report: FSV-BT

Total Lutein, yg/mL
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For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
. . . RR66#357, RR67#365, RR69#375, RR72#389, RR74#398,
#432 Fresh-frozen, native, multi-donor: SRM 968e-I| RR75#403. RR80#427
#433 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428
#434 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430
#435 Fresh-frozen, native, multi-donor 65#356, 66#360, 69#376, 71#391

RR66#359, RR67#363, RR69#373, RR70#379, RR74#400,

#436 Fresh-frozen, native, multi-donor: SRM968e-IlI RR75#405. RR80#429

BS-1a Fresh-frozen bovine serum

First distribution, Optional sample
BS-1b Same material as BS-1a P P
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Set 9 of 29

Individualized RR LXXXI Report: FSV-BT

Total Lutein&Zeaxanthin, ug/mL
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For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.

Serum Comments History
. . . RR66#357, RR67#365, RR69#375, RR72#389, RR74#398,
#432 Fresh-frozen, native, multi-donor: SRM 968e-I| RR75#403. RR80#427
#433 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428
#434 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430
#435 Fresh-frozen, native, multi-donor 65#356, 66#360, 69#376, 71#391

RR66#359, RR67#363, RR69#373, RR70#379, RR74#400,

#436 Fresh-frozen, native, multi-donor: SRM968e-IlI RR75#405. RR80#429

BS-1a Fresh-frozen bovine serum

First distribution, Optional sample
BS-1b Same material as BS-1a P P
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Set 9 of 29

Individualized RR LXXXI Report: FSV-BT

Coenzyme Q10, pg/mL
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For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
. . . RR66#357, RR67#365, RR69#375, RR72#389, RR74#398,
#432 Fresh-frozen, native, multi-donor: SRM 968e-I| RR75#403. RR80#427
#433 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428
#434 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430
#435 Fresh-frozen, native, multi-donor 65#356, 66#360, 69#376, 71#391

RR66#359, RR67#363, RR69#373, RR70#379, RR74#400,

#436 Fresh-frozen, native, multi-donor: SRM968e-IlI RR75#405. RR80#429

BS-1a Fresh-frozen bovine serum

First distribution, Optional sample
BS-1b Same material as BS-1a P P
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Appendix E. Final Report for RR82

The following two pages are the final report for RR82 as provided to all participants:
e Cover letter.
¢ An information sheet that:

describes the contents of the “All-Lab” report,

describes the content of the “Individualized” report,

describes the nature of the test samples and details their previous distributions,

o
o
o

if any, and

summarizes aspects of the study that we believe may be of interest to the

participants.

El
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T OF g,
3‘“ - %‘&% UNITED STATES DEPARTMENT OF COMMERCE
y s " National Institute of Standards and Technology
i Gaithersburg, Maryland 20899-8390
&

< k. 2
rares of

October 27, 2017

Dear Colleague:

Enclosed is the summary report of the results for “Round Robin” LXXXII (RR82) of the 2017 NIST
Micronutrients Measurement Quality Assurance Program (MMQAP) for the fat-soluble vitamins and
carotenoids in human serum. Included in this report are: 1) a summary of data and measurement
comparability scores for all laboratories, 2) a detailed graphical analysis of your results; and 3) a
graphical summary of your measurement comparability. RR82 (Sera 437 to 441) consisted of one vial
each of five liquid-frozen serum samples. Details regarding the samples can be found in the enclosed
report.

Your overall measurement comparability is summarized in the “Score Card” summary, page 7 of the All
Lab Report. Combined results rated 1 to 3 are within 1 to 3 standard deviations of the assigned value,
respectively; those rated 4 are >3 standard deviations from the assigned value. Similar information is
presented graphically in the “target plots” that are the last page of your Individualized Report. If you
have concerns regarding your laboratory’s performance, please contact us for consultation.

Please note that this is the final summary report for the MMQAP. New QA studies will begin in Spring
2018 as part of the Health Assessment Measurements Quality Assurance Program (HAMQAP). We hope
that you will find the HAMQAP useful. As mentioned in previous correspondence, you will be able to
sign up for the new program this fall. You will be notified via email when sign-up begins. If you have
questions about HAMQAP, please do not hesitate to contact us at hamqgap@nist.gov.

If you have questions or concerns regarding this report, please contact David Duewer at 301-975-3935;
e-mail: david.duewer@nist.gov or me at 301-975-3120; e-mail: jbthomas@nist.gov; or fax:
301-978-0685.

Thank you for your participation in the MMQAP. It was a pleasure working with you.

Sincerely,

Jeanice Brown Thomas, MBA David L. Duewer, Ph.D.

Research Chemist Research Chemometrician
Chemical Sciences Division Chemical Sciences Division
Material Measurement Laboratory Material Measurement Laboratory
Enclosures

E2
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The NIST MMQAP Round Robin LXXXI (RR82) report consists of:

Page All-Lab Report
1-4 | A listing of all results and statistics for analytes reported by more than one participant.
5 |The legend for the list of results and statistics.
6 |The text Comparability Summary (Score Card) of measurement performance.
Page Individualized Report
1 |Your values, the number of labs reporting values, and our assigned values.
2 to |“Four Plot” summaries of your current and past measurement performance, one page for
n |each analyte you report that is also reported by at least eight other participants.
n+1 |The graphical Comparability Summary (Target Plot) of measurement performance.
Samples. Five different liquid-frozen human serum samples were distributed to each participant.
Sample Description Prior Distributions
437 |Fresh-frozen native multi-donor plasma, prepared in #340:RR63-3/08, #350:RR64-9/08
2009. This is SRM 1950.
438 |Fresh-frozen native multi-donor serum, prepared in #428:RR80-9/16, #433:RR81-3/17
2015. This is level 1 of SRM 968f.
439 |Fresh-frozen native multi-donor serum, prepared in #430:RR80-9/16, #434:RR81-3/17
2015. This is level 2 of SRM 968f.
440 |Fresh-frozen native multi-donor serum, prepared in #358:RR66-9/09, #364:RR67-3/10,
2009. This is Level 2 of SRM 968e. #374:RR69-3/11, #386:RR71-3/12,
#399:RR74-9/13, #408:RR76-9/14,
#416:RR77-3/15, #426:RR79-3/16
441 |Fresh-frozen native multi-donor serum, prepared in #382:RR71-3/12, #395:RR73-3/13,
2011. This material has relatively high content of #421:RR78-9/15
a- and B-carotene.
Results

1) Stability: There has been no significant change in the concentration nor variability of any analyte in
the four SRM materials: SRM 1950, SRM 968e-1I, SRM 968f-1, and SRM 968£-2.

Several participants did report lower-than-expected values for a-tocopherol and/or total -carotene in
Sample 441, suggesting that there may have been some degradation in some units of this material. To
evaluate this issue, we have examined the results from these participants in detail but have been
unable to identify a common cause. Three of the five participants who reported <9.0 pug/mL results
for a-tocopherol in Sample 441 also reported total $-carotene. As shown in Figure 1, one of these
reported a rather high result for total B-carotene. Of the five participants who reported <0.5 pug/mL
for total B-carotene, only two reported low a-tocopherol.

Summary Report E3 1
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Total B-Carotene in Serum 441, ug/mL
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a-Tocopherol in Serum 441, ug/mL

Figure 1: Total B-carotene results in Sample 441 as a function of the a-tocopherol result.
Each dot represents the {a-tocopherol, total B-carotene} results for one participant. The “box” encloses the
central 50 % of all reported values (from 25 % to 75 %) for both analytes; the “cross” within the “box”

represents the medians.

2) SRM 968f: As some of you know, SRM 968e is sold out. The replacement material, SRM 968f, will
be available soon. The SRM has become the model for a redesigned Certificate of Analysis.
Therefore, the folk responsible for SRM sales want to resolve several of their protocol issues before
releasing the material for sale.

Samples 438 and 439 are the two levels of SRM 968f. We have used the results you reported in these
last MMQAP studies to help assign the values provided in the certificate. We thank you for

participating in these studies!

Summary Report
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Appendix F. “All-Lab Report” for RR82

The following six pages are the “All-Lab Report” for RR82 as provided to all
participants, with the following exceptions:

e the participant identifiers (Lab) have been altered.

e the order in which the participant results are listed has been altered.

e the Legend page has been added.

The data summary in the “All-Lab Report™ has been altered to ensure confidentiality of
identification codes assigned to laboratories.
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Term

Round Robin LXXXII Laboratory Results

Analytes Reported By One Laboratory
Values in pg/mL

Analyte Code 437 438 439 440 441

6-Tocopherol| FSV-CG 0.083 0.087 0.122 0.136 0.165
Total a-Cryptoxanthin  FSV-BT 0.012 0.008 0.014 0.018 0.015
Phytoene FSV-BS| nd nd 0.083 0.081 0.080
Vitamin D3| FSV-BH| 0.0028 0.0008 0.0025 0.0017 nq
25-hydroxyvitamin D2 FSV-BH nq 0.0010 nq ng ng
25-hydroxyvitamin D3 FSV-BH 0.0302 0.0142 0.0196 0.0141 0.0199
24,25-(0H)2-D3 FSV-BH 0.0022 0.0007 0.0008 0.0006 0.0015

Table Legend

Definition

N
Min
Median
Max
eSD
eCV

Npast
Medianpast
SDpast
NAV

NAU

nd
ng
<X

italics

All Lab Report

Number of (non-NIST) quantitative values reported for this analyte

Minimum (non-NIST) quantitative value reported

Median (non-NIST) quantitative value reported

Maximum (non-NIST) quantitative value reported

Adjusted median absolute deviation from the median of the non-NIST results
Coefficient of Variation for (non-NIST) results: 100*SD/Median

Mean of N(s) from past RR(s)
Mean of Median(s) from past RR(s)
Pooled SD from past RR(s)

NIST Assigned Value (Median for analytes reported by = 5 participants)

NIST Assigned Uncertainty: Maximum of (0.05*NAV, eSD, SDpast, eSDLongTerm)
eSDLongTerm is defined in: Duewer et al., Anal Chem 1997;69(7):1406-1413.

Not detected (i.e., no detectable peak for analyte)

Detected but not quantitatively determined

Concentration at or below the limit of quantification, x

Not explicitly reported but calculated by NIST from reported values
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Round Robin LXXXII Laboratory Results

Comparability Summary

Lab TR aT g/bT bC aC TLy TbX L&Z Q10 Label Definition
FSV-BA| 1 Lab Participant code
FSv-BD 1 2 TR | Total Retinol
FSV-BE 1 3 1 1 2 aT a-Tocopherol
FSV-BH 2 2 1 1T 1 1 1 3 g/bT  vy/B-Tocopherol
FSV-BJ 1 1 1 2 1 1 1 1 bC Total B-Carotene
FSV-BL 2 1 aC | Total a-Carotene
FSV-BM| 2 1 TLy  Total Lycopene
FSV-BN 3 2 2 2 2 1 2 TbX | Total B-Cryptoxanthin
FSV-BR 1 1 L&Z  Total Lutein & Zeaxanthin
FSV-BS 1 2 4 3 1 1 Q10 | Coenzyme Q10
FSV-BT 2 1 2 1 1 2 1 1 3
FSV-BU 1 2 1 1T 1 1 1 1 n number of participants providing quantitative data
FSV-BW 1 1 2 4 2 2 % 1 | Percent of CS = 1 (within 1 SD of medians)
FSV-CD| 1 1 1 1 3 2 2 1 % 2 | Percent of CS = 2 (within 2 SD of medians)
FSV-CE| 1 1 1 1 % 3 | Percent of CS = 3 (within 3 SD of medians)
FSV-CF 2 2 % 4 | Percent of CS =4 (3 or more SD from medians)
FSV-CG 2 3 1 2 2 2 3 1
FSV-CI 1 1 1 1
FSV-CZ 1 3 2 2 2 “Comparability Score”
FSvV-DV 2 2 The Comparability Score (CS) summarizes your measurement
FSV-EE 1 performance for a given analyte relative to the consensus
FSV-FZ 1 1 1 medians in th_is _study. CS is the average distance (in units of
standard deviation) of your measurement performance
FSV-GD 1 1 1 11 1 2 characteristics from the consensus performance. CS is
FSV-GE 2 4 2 1 calculated when the number of quantitative values you reported,
FSV-GF 3 2 Nyou, is at least two and at least six participants reported
FSV-GG 1 2 1 quantitative values for the analyte.
Eg\\jgi 1 1 o ,  We define CS as follows:
N5 26 12 15 11 12 8 7 12 cs= MINIMUM(4,INTEGER[1+\/CZ +AP2D
i You; —Median;
TR aT g/bT bC aC TLy TbX L&Z Q10 2. NAU.
0 = = _i=1 i
%1 64 54 83 53 55 50 75 71 42 C = Concordance N
%2 32 27 17 47 18 42 13 14 50 Yo
%3 4 15 0 0 9 8 13 14 8 = You, —Median, \’
%4 0 4 0 0 18 O 0 0 0 . ;( NAU, ]
AP = Apparent Precision = N 1

All Lab Report

you

NAU = NIST Assigned Uncertainty

For further details, please see
Duewer DL, Kline MC, Sharpless KE, Brown Thomas J, Gary
KT. Micronutrients Measurement Quality Assurance
Program: Helping participants use interlaboratory comparison
exercise results to improve their long-term measurement
performance. Anal Chem 1999;71(9):1870-8.
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Appendix G. Representative “Individualized Report” for RR82

Each participant in RR82 received an “Individualized Report” reflecting their reported
results. Each report included a detailed analysis for analytes that were assayed by at least
five participants. The following analytes met this criterion:

Total Retinol

a-Tocopherol

v/B-Tocopherol

Total B-Carotene

trans-p-Carotene

Total a-Carotene

Total Lycopene

Total B-Cryptoxanthin

Total Lutein

Total Lutein & Zeaxanthin

Coenzyme Q10

The following twelve pages are the “Individualized Report” for the analytes evaluated by
participant FSV-BT.
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Individualized RR LXXXII Report: FSV-BT

Total Retinol,
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1st Quartile (25%) Expectation
For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
#437 Plasma, fresh-frozen, native, multi-donor: SRM 1950 RR63#340, RR64#350
#438 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428, RR81#433
#439 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430, RR81#434
#440 Fresh-frozen, native, multi-donor: SRM 968e-I| RR66#358, RR67#364, RR69#374, RR71#386,
RR74#399, RR76#408, RR77#416, RR79#426
#441 Fresh-frozen, native, multi-donor RR71#382, RR73#395, RR78#421
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a-Tocopherol, pg/mL
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1st Quartile (25%) Expectation
For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
#437 Plasma, fresh-frozen, native, multi-donor: SRM 1950 RR63#340, RR64#350
#438 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428, RR81#433
#439 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430, RR81#434
#440 Fresh-frozen, native, multi-donor: SRM 968e-I| RR66#358, RR67#364, RR69#374, RR71#386,
RR74#399, RR76#408, RR77#416, RR79#426
#441 Fresh-frozen, native, multi-donor RR71#382, RR73#395, RR78#421
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1st Quartile (25%) Expectation
For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.

Serum Comments History

#437 Plasma, fresh-frozen, native, multi-donor: SRM 1950 RR63#340, RR64#350

#438 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428, RR81#433

#439 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430, RR81#434

#440 Fresh-frozen, native, multi-donor: SRM 968e-I| RR66#358, RR67#364, RR69#374, RR71#386,

RR74#399, RR76#408, RR77#416, RR79#426

#441 Fresh-frozen, native, multi-donor RR71#382, RR73#395, RR78#421
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Total B-Carotene, ug/mL
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1st Quartile (25%) Expectation
For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
#437 Plasma, fresh-frozen, native, multi-donor: SRM 1950 RR63#340, RR64#350
#438 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428, RR81#433
#439 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430, RR81#434
#440 Fresh-frozen, native, multi-donor: SRM 968e-I| RR66#358, RR67#364, RR69#374, RR71#386,
RR74#399, RR76#408, RR77#416, RR79#426
#441 Fresh-frozen, native, multi-donor RR71#382, RR73#395, RR78#421
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trans-B-Carotene, pg/mL
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For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.

Serum Comments History

#437 Plasma, fresh-frozen, native, multi-donor: SRM 1950 RR63#340, RR64#350

#438 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428, RR81#433

#439 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430, RR81#434

#440 Fresh-frozen, native, multi-donor: SRM 968e-I| RR66#358, RR67#364, RR69#374, RR71#386,
RR74#399, RR76#408, RR77#416, RR79#426

#441 Fresh-frozen, native, multi-donor RR71#382, RR73#395, RR78#421
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Individualized RR LXXXII Report: FSV-BT

Total a-Carotene, pg/mL
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For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
#437 Plasma, fresh-frozen, native, multi-donor: SRM 1950 RR63#340, RR64#350
#438 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428, RR81#433
#439 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430, RR81#434
#440 Fresh-frozen, native, multi-donor: SRM 968e-I| RR66#358, RR67#364, RR69#374, RR71#386,
RR74#399, RR76#408, RR77#416, RR79#426
#441 Fresh-frozen, native, multi-donor RR71#382, RR73#395, RR78#421
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Total Lycopene, ug/mL
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1st Quartile (25%) Expectation
For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.
Serum Comments History
#437 Plasma, fresh-frozen, native, multi-donor: SRM 1950 RR63#340, RR64#350
#438 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428, RR81#433
#439 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430, RR81#434
#440 Fresh-frozen, native, multi-donor: SRM 968e-I| RR66#358, RR67#364, RR69#374, RR71#386,
RR74#399, RR76#408, RR77#416, RR79#426
#441 Fresh-frozen, native, multi-donor RR71#382, RR73#395, RR78#421
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Total B-Cryptoxanthin, ug/mL
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For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.

Serum Comments History

#437 Plasma, fresh-frozen, native, multi-donor: SRM 1950 RR63#340, RR64#350

#438 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428, RR81#433

#439 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430, RR81#434

#440 Fresh-frozen, native, multi-donor: SRM 968e-I| RR66#358, RR67#364, RR69#374, RR71#386,
RR74#399, RR76#408, RR77#416, RR79#426

#441 Fresh-frozen, native, multi-donor RR71#382, RR73#395, RR78#421
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Individualized RR LXXXII Report: FSV-BT

Total Lutein&Zeaxanthin, ug/mL
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For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.

Comments
Plasma, fresh-frozen, native, multi-donor: SRM 1950
Fresh-frozen, native, multi-donor: SRM968f-Lv1
Fresh-frozen, native, multi-donor: SRM968f-Lv2
Fresh-frozen, native, multi-donor: SRM 968e-I|

Fresh-frozen, native, multi-donor

Gl1

History
RR63#340, RR64#350

RR80#428, RR81#433

RR80#430, RR81#434

RR66#358, RR67#364, RR69#374, RR71#386,
RR74#399, RR76#408, RR77#416, RR79#426
RR71#382, RR73#395, RR78#421
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Coenzyme Q10, pg/mL
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1st Quartile (25%) Expectation
For details of the construction and interpretation of these plots, see:
Duewer, Kline, Sharpless, Brown Thomas, Gary, Sowell. Anal Chem 1999;71(9):1870-8.

Serum Comments History

#437 Plasma, fresh-frozen, native, multi-donor: SRM 1950 RR63#340, RR64#350

#438 Fresh-frozen, native, multi-donor: SRM968f-Lv1 RR80#428, RR81#433

#439 Fresh-frozen, native, multi-donor: SRM968f-Lv2 RR80#430, RR81#434

#440 Fresh-frozen, native, multi-donor: SRM 968e-I| RR66#358, RR67#364, RR69#374, RR71#386,

RR74#399, RR76#408, RR77#416, RR79#426

#441 Fresh-frozen, native, multi-donor RR71#382, RR73#395, RR78#421
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