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WHAT IS THE ROLE OF AN ANALYTICAL CHEMIST?




WHAT DO ANALYTICAL CHEMISTS DO?




THE ANALYTICAL WORKFLOW

o~ ey~ e T
v

Analytical chemist is a problem solver — how, what and why v
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SAMPLING - a major difficulty

An analysis is usually performed on a very small sample — mg, couple of g
How stable is the analyte/s?




SAMPLING EXAMPLE

Material:

Square A: 23 plants, 68 tubers, 8-45 g
Square B: 18 plants, 76 tubers, 13-60 g
Square C: 30 plants, 51 tubers, 22-58 g

Analytical sample size: 50 mg

Results: Random picks:
Square A: 578 - 3,654 mg/100g 985,2
Square B: 86 — 5,876 mg/100g 4111,9
Square C: 1,956 — 4,347 mg/100 g 2974,3

2198,4
Median: 2,854 mg/100g 3854,9

Standard deviation: 1,145 mg/100g




METHOD DEVELOPMENT & VALIDATION

Develop a method which

. meets desired parameters
PROVE the method works
and delivers the required

results




ANALYTICAL RESULTS




MAIN VALIDATION PARAMETERS




EXAMPLE: VALIDATION PROTOCOL
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matrix + 75 % spike matrix + 125 % spike

Best: use isotopically labelled standards and also certified reference materials or at

least in-house reference material



EXAMPLE - Validation report (part 1)
Working range

Analyte [unit]

Vitamin A (all-trans + 13-cis) [RE/100g]

Vitamin E (a-tocopherol) [TE/100g]

Vitamin A (all-trans + 13-cis) [RE/100g]

Vitamin E (a-tocopherol) [TE/100g]

Vitamin A (all-trans + 13-cis) [RE/100g]

Vitamin E (a-tocopherol) [TE/100g]

Calibration / Linearity

Concentration

Analyte Unit range

Vitamin A (all-trans + 13-cis) [RE/100g]

Vitamin E (a-tocopherol) [TE/100g]

Slope Intercept

Min Max

Slope=0 ? Central Intercept=0 ?
(Y/N) value (Y/N)

Coefficient of
determination
R2

Standard
deviation of
residuals

Vitamin A | RE/100g 114 6896

N 1762 N

0.992

1531.7

Vitamin E TE/100g 0.53 32

Regression ne

Coelficent of determination: R2=0.992

N 103975 N

Residuals

L Il

0.991

97874




EXAMPLE - Validation report (part 2)
Matrix A

Number
of days * | \1odia
Analyte Sample Unit number n SD(r) CV(r) r% SD(R) CV(IR) iIR%
of [%] [%] [%] [%6]
replicates

Ut | o,
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Trueness / Recovery

Numb . :
Uncertainty Median Rec Rec=100 SD(Rec)
S kd 100 ..
| 1027.82 | negligible | 1051.96 | 1023 | 0.010 0.010
Spiked at 100 .

Uncertainty

CV(iR) RSD(Rec) Standard uncertainty Expanded uncertainty
Analyte Sample Unit Median (%] corroected Relative U 0
%] [%] [%]

) ] Spiked at 100
Vitamin A % intrinsic RE/100g 1051.96 32.93 65.86
level
Spiked at 100
Vitamin E % intrinsic TE/100g
level




EXAMPLE - Validation report (part 3)

Fitness-for-purpose

Performance
characteristic

Analyte

Target value

Measured value

Target achieved

LOD-LOQ

Vitamin A

<10 ug RE/100g
<0.02 mg TE/100g

5.15 pg RE/100g
0.02 mg TE/100g

Vitamin E

CVr [%] <10% for dry food
CVr [%] <15% for dry food

<9%
<14.2%

Repeatability

Vitamin A

CVr [%] <5%

<2.2%

Vitamin E

CVr [%] <10% for dry food
CVr [%] <15% for dry food

<9%
<14.2%

Intermediate
Reproducibility

Vitamin A

iR[%6] <15%

<10.5%

Vitamin E

IR [%] <35% for dry food
IR [%] <60% for dry food

<34.5%
<60.7%*

Trueness/Recov
ery

Vitamin A

rec [%] between 80 to
110%

99.5%<rec<104%

Vitamin E

rec [%] between 80 to
110%

84%=<rec<90.4%




‘ Elizabeth Prichard Quality assurance in Analytical Chemistry
By E. Prichard, V. Barwick

Quality A _
e e ISBN: 978-0470012048

Chemistry

Validierung in der Analytik

Validierung )
in der Analytik By S Kromidas

ISBN: 978-3527329397




BOOK RESOURCES 2

A Primer for Sampling Solids, Liquids and Gases
By P. L. Smith
ISBN: 978-0898714739

Quality Assurance in Analytical Chemistry
By B W Wenclawiak
ISBN: 978-3642136085

Training and Teaching

2nd Edition




