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The test item & PT organisation

EURL

Leroptan Union Reference Laboratery
Heavy Melals in Feed and Food

EURL-HM-25 Proficiency test report

Determination of the mass fraction of
total As, Cd, Pb, Hg and inorganic As in
complete feed for fish
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S. Garcia-Ruiz, A. Cizek-Stroh and P. Robouch
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JRC Report 108471 (2017)
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Complete feed for fish provided by CReAA

Composition: 50 % (m/m) fishmeal, 10 % soybean protein
10 % soybean extraction flour, 10 % corn gluten
+ cod liver oil + vitamins and minerals

Processed @ JRC-Geel (spiked with As, Pb and Hg)
Produced 200 vials (5 g each)
Water content 1.7 % m/m

Particle size below 196 nm X,
Sample dispatch: 11-12/06/2017
Deadline for reporting: 30/06/2017
Preliminary Report: 28/07/2017
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Relevant parameters (for as, ias, Hg, Cd* & Pb*)

v Homogeneity: 10 bottles, 2 replicates, u,,,, (As, Cd, Hg, Pb)
minimal sample intake: 0.4 g

v' Stability (8 weeks); start & end; no trends: u,,, =0

v' Characterisation, u,,,: upto5 expert labs
related to 12 % moisture !!

v B(Bap) J
v' o, (Horwitz)
v IFu(x,)/c,=03=> 7 al
u(x O,.. = U. P =
prz Rt \/a§t+u2(xpt)
v ELSE z score
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Assigned values & Co. (mandatory)

As iAs cd Pb Hg

Expert1 | 3.98+0.38 | 0.0263 + 0.0031
Expert2 | 4.40 +0.31 | 0.041 + 0.0041 0.0879 + 0.0088
Expert3 | 3.65+0.55 | 0.0239 + 0.0044 0.0924 + 0.0114
Expert4 | 4.33+0.77 | 0.0327 + 0.0034 0.0892 + 0.0238
Expert5 | 4.57+0.22 0.0953 + 0.0123
Expert 6 0.4549 + 0.0067|2.603 + 0.026 | 0.0908 + 0.0014
X 4.19 0.0309 0.4549 2.603 0.0911
U char 0.17 0.0037 0.0033 0.013 0.0013
B 0.03 0.0002 0.0023 0.042 0.0017
U 0 0 0 0 0
u(x,,) 0.17 0.0037 0.0040 0.044 0.0022
U(x,:) 0.34 0.0074 0.0081 0.087 0.0044
O 0.54 0.0068 0.0819 0.364 0.0200
0. (%x,)|  13% 22% 18% 14% 22%

5 U(X e )/0 e 0.3 0.5 0.1 0.1 0.1

* %
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*
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Assigned values & Co. (optional)

Co Cu Fe Mn Se Zn
X pt 0.339 15.3 289 37.2 0.952 93.5
s* = Opt 0.046 2.8 27 4.1 0.163 10.3
n 156 21 20 15 16 21
u(Xpt) 0.014 0.7 =2 453 0.047 2.9
U(xpt) 0.028 1.5 14 26 0.094 5.7
Opt (% Xpt)| 14% 18% 9% 11% 17% 1%
U(Xpt)/ O pt 0.3 0.3 0.3 0.3 0.3 0.3

v Xyt = robust mean (Alg.A, 1SO 13528:2015)
v' G, = robust stdev = s*
s vV U(Xy)=1.255%/Vn
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Reported results (example: Se)

Assigned range: x, = 0.952; U(x,,) (k = 2.0) = 0.094; 0,, = 0.163

Technique z score?® score?

LO1 <0.75 ICP-MS
LO3 0.83 0.27 2 | 0135 [ICP-MS -0.75 | -0.85
LO4 0891 | 0.13¢ | 2 | 0.067 [ICP-MS -0.38 | -0.75
LO5 1.9 0.3 2 0.15_|ICP-MS 1.53 1.58
LO6 0.85 0.07 2 | 0035 [icP-Ms 063 | -1.74
LO7 0.8 0.2 2 0.1 |ICP-MS 094 | -1.38
LO8 1.046 | 0188 | 2 | 0094 |ICP-MS 0.58 0.89
L09 1.25 0.06 2 0.03 [ICP-MS 534 |
L10 0.788 | 0.26 2 0.13__|ICP-MS 1.01_| -1.19
L15 1374 | 0344 | 2 | 0172 [ICP-MsS 2.61 2.37
L18 0915 | 0.198 | 2 | 0.099 |ICP-MS 023 | -0.34
L19 0.98 0.49 2 | 0245 [ICP-MS 0.17 0.11
L21 0.9 0.2 2 0.1 |ICP-MS -0.32 | -0.47
122 0879 | 0.132 | 2 [ 0.066 [ICP-MS -0.45 | -0.90
L28 1.07 0.27 2 | 0135 [ICP-MS 0.73 0.83
L31 0977 | 0.26 2 0.13_[ICP-MS 0.15 0.18
L33 0.871 0 |ICP-MS 050 | -1.72

7

(all values in mg kg1)

N = 16 (quantified)
LO1: truncated value

L33: no MU

DN NN

"k" reported?
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Cobalto (N = 15; I1cP-MS)

CIR 131/2014
ML = 1 mg/kg (total)
12 % moisture

Measurement result range reported by participants
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CIR 2016/2261

Rame (N = 21; AAS, ICP-MS, ICP-OES) ML = 25 mg/kg (total)
12 % moisture

25.0
I
_ I
........................................................................................................ mesisekldaed el b
20.0 - } |
____________________ | _{__ﬂ}____ Jelel el J | 1 Hel*
I = 1 T— l
15.0 1 = = 1 |
g ——————— —_—_————_— e —_—_r | —_——— | L e
3 ) '
£ } I
T O TSN T Y SN AU (NN NS NN WA NN (N S o
©
= |
I
- EURL-HM-25: Total Cu in complete feed for fish :
I Xoe = 15.3; U(Xyy) = 1.5 (k=2); 0, = 2.8 (mg kg'!) :
98#9&3&85&8885‘23&388:&3
-l o | | -l e - - -l | ad -l -l -d - -l - -l -l | - -l 0] ul
Laboratory Code o
Measurement result range reported by participants European
9 Assigned value (x,): solid black line; Assigned range (x,, + U,, (k=2)): dashed blue lines; Acceptance range (x,, + 2 0,,): dotted red lines. Commission




CIR 2016/896

Ferro (N = 20; AAS, ICP-MS, ICP-OES) ML = 750 mg/kg (total)
12 % rmeisture (not yet)
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Com.Reg 350/2010

Manganese (N = 15; AAS, ICP-MS, ICP-OES) ML = 100 mg/kg (total)
12 % moisture
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CIR 427/2013

Selenio (N = 16; ICP-MS) ML = 0.50 mg/kg (total)
12 % moisture

20

18 1 EURL-HM-25: Total Se in complete feed for fish

16 Xpt = 0.952; U(Xy) = 0.094 (k=2); 0, = 0.163 (mg kg™!)

1.4 1 +

I
I
I
I
|
|
I o o i o i, . i, ) e, i s { ........ :,
B [P S S 0 0 MR X

c
o -
E I I |
® o | FAmi=F- P S S A =
w 08
S |
=
08 | frereede b !
|
04 |
|
02 - |
|
0.0 - - - - -
L= S 8 & & § 3 S - P e =1 & & 8 2 %
il .| - S | o | - - ] | - s | - P | - - el o | )
Laboratory Code
Measurement result range reported by participants European
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CIR 2016/1095

ZiNnCco (N = 21; AAS, ICP-MS, ICP-OES) ML = 120 mg/kg (total)
12 % moisture
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Compliance?

Se (x,;) =0.95 £ 0.09 mg/kg (k = 2)

Max. Content = 0.50 mg Se/kg feed (total)
Maximum content of element (Se) in mg/kg of complete feed
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An additional "measurand”: "Compliance”

HYP: the test item is non-compliant

Consider the following three components:

compliance statement by laboratory
(Compliant or Non-Compliant)

laboratory measurement results:
reported (or not) for the relevant analyte);

X;- U;> ML?

laboratory justification
(correct, incorrect or partially incorrect).

15

Clearly above ?

Non-compliance o
with limit value { )L

. ¢t L

{ t Compliance with
limit value

Eurachem/CITAC Guide Use of uncertainty
in compliance assessment, 2007
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Grazie per lad" Vosira dlternzione




Stay in touch

EU Science Hub: ec.europa.eu/jrc

Twitter: @EU_ScienceHub
Facebook: EU Science Hub - Joint Research Centre

LinkedIn: Joint Research Centre

OQ0OL

YouTube: EU Science Hub
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