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1 Real-time PCR efficiencies and R?

All laboratories except one achieved real-time PCR efficiencies and coefficients of de-
termination in the accepted limits from 90 % to 110 % and > 0.98, respectively (see
Table S4). The DNA standard dilution series of laboratory C showed efficiencies < 90
% for all four real-time PCR systemassays, thus, the results were either excluded from
the evaluation, or, if not, labelled accordingly.

Table S4 Real-time PCR efficiencies and R2. The data of laboratory C is highlighted
as the efficiencies were outside the excepted limits

cattle 16S cattle ‘ sheep 16S sheep Goat 16S goat
Lab | E(%) R? E(%) R? E(%) | R? | E(%) R? E(%) R? E(%) R?
A 100.6 0.999 93.3 0.999 99.8 | 0.995 | 101.3 0.998 96.9 0.998 98.5 0.997
B 99.1 > 0.9995 98.2 0.996 96.7 | 0.999 | 97.5 > 0.9995 98.9 0.998 97.9 0.999
| C | 805 | 0997 | 79.2 | 0998 | 759 | 0.997 | | 8LL
D 96.5 0.999 98.5 0.998 93.0 | 0998 | 97.1 0.998 97.9 0.999 106.2 0.999
E 98.8 0.999 97.6 0.999 99.4 | 0.999 | 97.8 0.999 96.9 > 0.9995 96.9 0.999
F 96.9 0.999 98.0 > 0.9995 97.4 | 0997 | 97.3 > 0.9995 99.2 0.998 99.6 > 0.9995
G 93.6 0.998 95.4 0.999 99.6 | 0.999 | 95.3 0.998 98.8 0.999 99.7 0.999
H 98.3 0.997 94.9 0.998 98.2 | 0.998 | 98.2 > 0.9995 99.1 0.998 104.2 0.999
I 94.8 0.999 99.8 0.998 97.9 | 0.999 | 102.2 0.999 100.4 0.998 101.2 | > 0.9995
J 100.8 0.999 99.1 0.997 99.7 | 0.998 | 102.8 0.999 100.9 0.997 100.7 0.999
K 101.1 0.997 100.0 0.998 101.8 | 0.997 | 100.2 0.999 106.4 0.994 102.4 0.999
L 96.0 0.999 98.1 0.999 98.9 | 0.998 | 95.3 0.999 97.5 > 0.9995 97.0 0.999
M 96.3 0.998 98.4 0.999 95.1 0.999 | 93.1 0.998 92.5 0.998 93.9 0.998
N 97.2 > 0.9995 94.2 > 0.9995 99.4 | 0.999 | 94.8 > 0.9995 98.1 0.999 97.5 > 0.9995
O 98.5 0.999 102.0 0.998 90.1 0.993 | 101.3 0.996 90.1 0.995 99.2 0.995

2 Calculation methods of DNA proportions

Calculation of the relative DNA proportion for cattle, sheep and goat based on the DNA
standard dilution series and without normalisation based on the mammalian DNA real-
time PCR assay (mpC.woN)

To determine the DNA quantities for cattle, sheep and goat, a linear regression analysis of
the Cq values for the respective DNA standard dilution series against the logarithmised
amounts of DNA (in ng/rxn) of cattle, sheep and goat was performed. The Cq values
measured for the samples were assigned to the respective DNA quantities from the
regression lines. The proportions (%) of cattle, sheep, and goat DNA in the sample were
calculated by dividing each species’ DNA quantity (ng/rxn) by the total DNA quantity
(sum of cattle, sheep and goat) and expressing the result as a percentage of the total.



Calculation of the relative DNA proportion for cattle, sheep and goat based on only one
DNA standard and without normalisation based on the mammalian DNA real-time PCR
assay (spC.woN)

To determine the DNA quantities for cattle, sheep or goat (ng/rxn) using only one
DNA standard (here with the concentration of 10 ng/rxn) instead of a standard series, a
straight line fit with slope -log2 (10) (corresponds to an efficiency of 100 %) was perfor-
med through the Cq value at the point of the decadic logarithmised quantity of DNA of
the cattle, sheep or goat DNA standard (ng/rxn). The proportions (%) of cattle, sheep,
and goat DNA in the sample were calculated by dividing each species’” DNA quantity
(ng/rxn) by the total DNA quantity and expressing the result as a percentage of the total.

Calculation of the relative DNA proportions for cattle, sheep and goat based on the DNA
standard dilution series with prior normalisation based on the mammalian DNA real-

time PCR assay (mpC.wN)

DNA quantities for cattle, sheep and goat were calculated based on the respective DNA
standard dilution series. In addition the amount of mammalian DNA (in ng/rxn) was
calculated for the normalisation of the cattle DNA using the cattle DNA standards,
for the normalisation of the sheep DNA using the sheep DNA standards and for the
normalisation of the goat DNA using the goat DNA standards, respectively. The relati-
ve DNA proportions (%) of cattle, sheep and goat DNA contained in the sample were
calculated by dividing the animal species DNA quantity (ng/rxn) by the respective 16S
rDNA quantity (ng/rxn) and by dividing these ratio by the sum of the determined ratios.

Calculation of the relative DNA proportions for cattle, sheep and goat based on only one
DNA standard with prior normalisation with the mammalian DNA real-time PCR assay

(spC.wN)

To determine the DNA quantities for cattle, sheep or goat (%) using only one standard,
a straight line was fitted with a slope of -log2 (10) (corresponds to an efficiency of 100%)
through the Cq value at the point of the decadic logarithmised amount of DNA of the
standard from cattle, sheep, goat or the mammalian animal DNA amount (ng/rxn). The
Cq values measured in the samples were assigned to the respective DNA quantities from
the regression lines. The relative DNA proportions (%) of cattle, sheep and goat DNA
contained in the sample were calculated by dividing the animal species DNA quantity
(ng/rxn) by the respective 16S rDNA quantity (ng/rxn) and by dividing these ratio by
the sum of the determined ratios.



Calculation of the relative DNA proportions for cattle, sheep and goat based on a cali-
bration sample (spC, calibration sample)

If a reference sample with a known distribution of animal species proportions is used
instead of a DNA standard series, the absolute DNA quantities of the individual animal
species in the reference sample (in ng/rxn) are generally unknown. However, the DNA
quantities of the individual animal species of the laboratory samples can be determined
relative to the DNA quantities of the reference sample. This involves a straight line fitting
Cq value against decadic logarithmised quantities of DNA in the unit as a multiple of
the unknown DNA quantity of the reference sample. The straight line is defined by the
known reference point (relative DNA quantity and Cq value of the reference sample)
and the slope -log2 (10) (corresponds to an efficiency of 100 %).

From the regression lines, the Cq values measured for the DNA samples are assigned
to the respective DNA quantities as multiples of the DNA quantity of the reference
sample. The relative DNA proportions (%) of the amount of cattle, sheep and goat
DNA contained in the sample are calculated by normalising the determined animal
species DNA amounts (ng/rxn) to 100 %, whereby the animal species proportions of the
reference sample are also included.

3 Statistical analysis of the ring trial

The result of a laboratory was excluded from the sample analysis if the calculated DNA
proportion for at least one of the three animal species was significant with respect to the
Mandel’s h-test at a 1 % level. For comparison, laboratories were marked as near outlier
for a sample if the proportion for at least one of the three animal species was significant
at the 5 % level for at least one of the three tests: Mandel’s h, Grubbs I, or Grubbs II.
Following the outlier analysis, the assumption of normal distribution was examined for
each sample-species combination. This was done visually by comparing a nonparametric
kernel density estimate (limit of the histogram as class width approaches zero) with the
density of an adjusted normal distribution, as well as by comparing empirical sample
quantiles with the theoretical quantiles of a normal distribution (Normal Q-Q plot). Ad-
ditionally, the Shapiro-Wilk test was applied.

Since there were no false-positive results, the quantitative evaluation only applies to com-
binations of animal-sample combinations with positive mass fractions. Consequently, the
ring trial samples P03 and P05 with 100% goat content regarding the species compositi-
on values are unsuitable for a meaningful quantitative evaluation. The outlier proportion
of the laboratory-sample combinations was 5/140 (3.57 %) for mpC.woN, 4/140 (2.86
%) for spC.wN, 4/140 (2.86 %) for mpC.wN and 3/140 (2.14 %) for spC.wN (Tables
S5-512). Furthermore, there were no noticeable deviations from the normal distribution
with regard to the outlier-adjusted samples.
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Table S5 Statistical outlier: mpC.woN (stat sign. 1%, near sign. 5%)

Ring trial

Milk mass

sample TD Animal fraction (%) ‘ Mandel’s h ‘ Grubbs I | Grubbs IT | Lab
P04 cattle 10 ok M
P04 sheep 85 ok M
Po4 goat 5 ok M
P10 cattle 2 near G
P10 sheep 2 ok ok ok G
P10 goat 96 ok ok ok G
P10 cattle 2 ok ok ok (0]
P10 sheep 2 (0)
P11 cattle 33.33 ok ok ok B
P11 sheep 33.33 ok ok ok B
P11 goat 33.33 ok near B
P12 cattle 5 near ok (0)
P12 goat 95 near ok O

Table S6 Near outlier: mpC.woN (stat sign. 1%, near sign. 5%)

Ring trial |\ o ap | Milkomass )y dels h | Grubbs T | Grubbs IT | Lab

sample ID fraction (%)
P01 cattle 2 near ok ok D
P01 goat 98 near ok ok D
P06 cattle 10 ok ok ok M
P06 sheep 85 near ok ok M
P06 goat 5 near ok ok M
P09 cattle 5 near ok ok G
P09 goat 95 near ok ok G
P10 cattle 2 ok ok near D
P10 sheep 2 ok ok _ D
P10 goat 96 ok ok near D
P11 cattle 33.33 ok ok ok M
P11 sheep 33.33 ok ok ok M
P11 goat 33.33 ok ok near M




Table S7 Statistical outlier: spC.woN (stat sign. 1%, near sign. 5%)

Ring trial |y ) op | Milkmass 1y qels b | Grubbs T | Grubbs 1 | Lab
sample ID fraction (%)
P04 cattle 10 ok ok ok K
P04 sheep 85 ok ok ok K
Po4 goat 5 ok ok K
P04 cattle 10 = near ok M
P04 sheep 85 near ok ok M
P04 goat 5 ok ok ok M
P09 cattle 5 ok ok (0]
P09 goat 95 ok ok (0)
P12 cattle 5 O
P12 goat 95 0)
Table S8 Near outlier: spC.woN (stat sign. 1%, near sign. 5%)
Ring trial |y oy | Milkmass oy del's b | Grubbs I | Grubbs II | Lab
sample ID fraction (%)
PoO1 cattle 2 near ok ok D
PO1 goat 98 near ok ok D
P02 cattle 5 near ok ok K
P02 goat 95 near ok ok K
P06 cattle 10 near ok ok M
P06 sheep 85 near ok ok M
P06 goat 5 ok ok ok M
Po7 cattle 2 near ok ok N
PO7 sheep 98 near ok ok N
P08 cattle 1 near ok ok N
P08 sheep 99 near ok ok N
P10 cattle 2 ok ok ok (0]
P10 sheep 2 near ok ok (0)
P10 goat 96 near ok ok O
P11 cattle 33.33 ok ok ok B
P11 sheep 33.33 ok ok ok B
P11 goat 33.33 near ok ok B
P11 cattle 33.33 ok ok ok M
P11 sheep 33.33 near ok ok M
P11 goat 33.33 near ok ok M
P12 cattle 5 ok ok B
P12 goat 95 ok ok !L




Table S9 Statistical outlier: mpC.wN (stat sign. 1%, near sign. 5%)

Ring trial | o1 | Milk mass ‘ Mandel’s h ‘ Grubbs I | Grubbs II | Lab
sample ID fraction (%)
P06 cattle 10 ok ok K
P06 sheep 85 ok near K
P06 goat 5 ok near K
P08 cattle 1 ok ok K
P08 sheep 99 ok ok K
P10 cattle 2 _ G
P10 sheep 2 ok G
P10 goat 96 ok G
P12 cattle 5 ok (0]
P12 goat 95 ok O
Table S10 Near outlier: mpC.wN (stat sign. 1%, near sign. 5%)
Ring trial | ) op | Milkmass 1y qels b | Grubbs T | Grubbs 11 | Lab
sample ID fraction (%)
P02 cattle 5 near ok near F
P02 goat 95 near ok near F
P02 cattle 5 near ok near J
P02 goat 95 near ok near J
P04 cattle 10 ok ok ok K
P04 sheep 85 near ok near K
P04 goat 5 near ok ok K
P04 cattle 10 near ok ok M
P04 sheep 85 near ok near M
P04 goat 5 ok ok ok M
P06 cattle 10 ok ok ok M
P06 sheep 85 ok ok near M
P06 goat 5 ok ok near M
P09 cattle 5 near ok ok G
P09 goat 95 near ok ok G
P10 cattle 2 ok ok ﬁ
P10 sheep 2 ok ok ok B
P10 goat 96 ok ok ok B
P10 cattle 2 ok ok ok (0]
P10 sheep 2 near ok ok (0)
P10 goat 96 near ok ok O
P11 cattle 33.33 near ok ok B
P11 sheep 33.33 ok ok near B
P11 goat 33.33 near ok near B
P11 cattle 33.33 near ok ok I
P11 sheep 33.33 ok ok ok I
P11 goat 33.33 ok ok ok I
P11 cattle 33.33 ok ok ok K
P11 sheep 33.33 near ok near K
P11 goat 33.33 near ok near K




Table S11 Statistical outlier: spC.wN (stat sign. 1%, near sign. 5%)

Ring trial |y ) op | Milkmass 1y qels b | Grubbs T | Grubbs 1 | Lab
sample ID fraction (%)
P04 cattle 10 near ok M
P04 sheep 85 near near M
Po4 goat 5 ok ok M
P11 cattle 33.33 ok ok M
P11 sheep 33.33 near ok M
P11 goat 33.33 M
P12 cattle 5 O
P12 goat 95 0]
Table S12 Near outlier: spC.wN (stat sign. 1%, near sign.
Ring trial | ;) op | Milkmass o1y qels b | Grubbs T | Grubbs 1T | Lab
sample ID fraction (%)
P04 cattle 10 ok ok ok N
P04 sheep 85 ok ok near N
P04 goat 5 ok ok ok N
P06 cattle 10 ok ok ok M
P06 sheep 85 near ok ok M
P06 goat 5 near ok ok M
PO7 cattle 2 near ok ok N
PoO7 sheep 98 near ok ok N
P09 cattle 5 near ok ok M
P09 goat 95 near ok ok M
P09 cattle 5 near ok ok (0)
P09 goat 95 near ok ok (0]
P10 cattle 2 ok ok ok H
P10 sheep 2 near ok ok H
P10 goat 96 near ok ok H
P10 cattle 2 near ok ok M
P10 sheep 2 ok ok ok M
P10 goat 96 ok ok ok M
P11 cattle 33.33 ok ok ok B
P11 sheep 33.33 ok ok ok B
P11 goat 33.33 ok ok near B
P11 cattle 33.33 near ok ok I
P11 sheep 33.33 ok ok ok I
P11 goat 33.33 ok ok ok I
P12 cattle 5 ok ok H
P12 goat 95 ok ok !L
P12 cattle 5 ok ok near I
P12 goat 95 ok ok near I

5%)



4 Visualisation of the determined proportions of cattle, sheep and goat
DNA

Fig S5

The determined proportions of cattle, sheep and goat DNA for the ring trial samples
containing milk from at least two species and for animal-sample combinations with
positive milk mass fraction. Displayed are the calculated individual proportions of each
laboratory (middle with shape denoting: triangle for near outlier, square for statistical
outlier, diamond for efficiency exclusion outside expected limits). Additionally, boxplots
(right) and mean values with 95 % confidence intervals assuming normality (left, the
length of the interval is proportional to the standard deviation of reproducibility) are

shown following outlier adjustment. The horizontal lines depict the mass fractions used
for production.
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5 Tables of the statistical parameters

Statistical parameters according to the specification of BVL (2006) based on DIN ISO
5725-2 for determining the relative DNA proportion for cattle, sheep and goat based on
four calculation methods (mpC.woN, spC.woN, mpC.wN, spC.wN) for ring trial samples
containing milk from at least two species and for animal-sample combinations with
positive milk mass fraction (Tables S13-524).

Table S13 Statistical parameters: mpC.woN, Cattle

Sample ID PO1 P02 P04 P06 PO7 P08 P09 P10 P11 P12
=4
> g
<5}
= - < e g - o
< z = 5 < z <
s | £ | ¢ | ¢ g | g | E S| % | &
Sample type & g, = = = = s & g Y
Number of participating laboratories 15 15 15 15 15 15 15 15 15 15
Number of laboratories with evalua- 14 14 14 14 14 14 14 14 14 14
ble results
N}ln?ber. of laboratories after outlier 14 14 13 14 14 14 14 19 13 13
elimination
Number of outlier laboratories 0 0 1 0 0 0 0 2 1 1
Milk mass fraction (%) 2 5 10 10 2 1 5 2 33.33 5
Mean (%) 1.28 3.05 1.85 1.83 0.37 0.29 2.97 1.29 14.34 3.45
?;)"’;“dard deviation of reproducibility | o | 51 | 99 | 028 | 008 | 005 | 036 | 011 | 1.2 | 044
Reproducibility limit (%) 0.55 0.87 0.81 0.79 0.21 0.13 1.01 0.31 3.37 1.25
Mean / mass fraction (%) 64.09 61.02 18.52 18.26 18.42 29.42 59.44 64.59 43.01 69.05

Lower limit 95%-confidence interval®
mean / mass fraction (%)
Upper limit 95%-confidence interval®
mean / mass fraction (%)

58.42 | 57.45 | 16.78 | 16.63 | 16.23 | 26.68 | 55.29 | 61.06 | 40.83 | 63.67

69.76 64.6 20.27 | 19.88 | 20.61 32.16 | 63.59 | 68.11 | 45.19 | 74.43

Mean - mass fraction (%) -0.72 -1.95 -8.15 -8.17 -1.63 -0.71 -2.03 -0.71 -19 -1.55

mean - mass fraction (%) -35.91 | -38.98 | -81.48 | -81.74 | -81.58 | -70.58 | -40.56 | -35.41 | -56.99 | -30.95

Standard deviation of reproducibility

mass fraction

9.82 6.19 2.89 2.81 3.79 4.74 7.19 5.54 3.61 8.9

mass fraction

(%)

Standard deviation of reproducibility | ;40 | 115 | 1561 | 154 | 2056 | 1613 | 121 | 858 | 8.39 | 12.88

mean
(%)

Uncertainty ™™ (%) 0.74 1.97 8.15 8.18 1.63 0.71 2.06 0.72 19.03 1.61
Relative uncertainty™™* (%) 37.23 | 39.47 | 81.53 | 81.79 | 81.67 | 70.74 | 41.19 | 35.85 57.1 32.2
Logit™™** mass fraction -3.89 -2.94 -2.2 -2.2 -3.89 -4.6 -2.94 -3.89 -0.69 -2.94
Mean of Logits -4.35 -3.46 -3.98 -4 -5.62 -5.84 -3.49 -4.34 -1.79 -3.34

Standard deviation of reproducibility

. 0.15 0.11 0.16 0.16 0.21 0.16 0.12 0.09 0.1 0.14
of Logits

* confidence interval under the assumption of normal distribution

** uncertainty = \/ (mean - mass fraction)? + Standard deviation of reproducibility®
*okk

rel. uncertainty — uncertainty / mass fraction

**** logit transformation: logit(proportion) = In(proportion) - In(1 - proportion)
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Table S14 Statistical parameters: mpC.woN, Sheep

Sample ID P04 P06 PO7 P08 P10 P11
>
Q
~ =1 )
B S g
& < < < <] =
R3] g k3] g = &
Sample type = = = = 2} >
Number of participating laboratories 15 15 15 15 15 15

Number of laboratories with evalua-

ble results 14 14 14 14 14 14
N}m}ber. of laboratories after outlier 13 14 14 14 12 13
elimination

Number of outlier laboratories 1 0 0 0 2 1
Milk mass fraction (%) 85 85 98 99 2 33.33
Mean (%) 96.34 96.26 99.63 99.71 6.87 59.55
?%agndard deviation of reproducibility 0.37 0.52 0.08 0.05 0.9 3.14
Reproducibility limit (%) 1.05 1.44 0.21 0.13 2.51 8.79
Mean / mass fraction (%) 113.34 | 113.24 | 101.66 | 100.71 | 343.57 | 178.66

Lower limit 95%-confidence interval®
mean / mass fraction (%)

Upper limit 95%-confidence interval™ | 113 61 | 413 59 | 10171 | 100.74 | 372.03 | 184.35
mean / mass fraction (%)

113.08 | 112.89 | 101.62 | 100.69 | 315.1 | 172.97

Mean - mass fraction (%) 11.34 11.26 1.63 0.71 4.87 26.22

mean - mass fraction %) 13.34 13.24 1.66 0.71 243.57 78.66
0

mass fraction

Standard deviation of reproducibility 0.44 0.61 0.08 0.05 448 9.42

mass fraction

(%)
Standard deviation of reproducibility 0.39 0.54 0.08 0.05 13.04 5.97
mean
(%)
Uncertainty™™ (%) 11.35 11.27 1.63 0.71 4.95 26.41
Relative uncertainty™™* (%) 13.35 13.26 1.67 0.71 247.65 | 79.23
Logit™** mass fraction 1.73 1.73 3.89 4.6 -3.89 -0.69
Mean of Logits 3.28 3.26 5.62 5.84 -2.61 0.39

Standard deviation of reproducibility

of Logits 0.11 0.14 0.21 0.16 0.14 0.13

* confidence interval under the assumption of normal distribution

ok

uncertainty = \/ (mean - mass fraction)? + Standard deviation of reproducibility?
3k %k %

rel. uncertainty = uncertainty / mass fraction

**** logit transformation: logit(proportion) = In(proportion) - In(1 - proportion)

14



Table S15 Statistical parameters: mpC.woN, Goat

Sample ID PO1 P02 P04 P06 P09 P10 P11 P12
=
> g
Q
= - < oo o o o
S 5 E £ RS = 3
o = o e ”é s} = <]
= g k) < - S o S
Sample type 2} > < < S| 2} > 2}
Number of participating laboratories 15 15 15 15 15 15 15 15
Number of laboratories with evalua- 14 14 14 14 14 14 14 14
ble results
N}ur.lber. of laboratories after outlier 14 14 13 14 14 12 13 13
elimination
Number of outlier laboratories 0 0 1 0 0 2 1 1
Milk mass fraction (%) 98 95 5 5 95 96 33.33 95
Mean (%) 98.72 96.95 1.81 1.92 97.03 91.84 | 26.11 96.55
?%ndard deviation of reproducibility |, 0.31 0.2 031 | 036 | 099 | 238 | 044
Reproducibility limit (%) 0.55 0.87 0.56 0.87 1.01 2.77 6.68 1.25
Mean / mass fraction (%) 100.73 | 102.05 | 36.11 38.38 102.13 | 95.66 | 78.32 101.63
Lower limit 95%-confidence interval™ | ;0 oo | 11 56 | 3369 | 3479 | 101.92 | 95.01 | 74 | 101.35
mean / mass fraction (%)
Upper limit 95%-confidence interval” | 40 oo 109 04 | 3854 | 41.97 | 102.35 | 96.32 | 82.65 | 101.91
mean / mass fraction (%)
Mean - mass fraction (%) 0.72 1.95 -3.19 -3.08 2.03 -4.16 -7.23 1.55
mean - mass fraction %) 0.73 2.05 -63.89 | -61.62 2.13 -4.34 | -21.68 1.63
mass fraction ¢
Standard deviation of reproducibility | o | 433 | 401 | 622 | 038 | 1.03 | 7.15 | 047
mass fraction
(%)
Standard deviation of reproducibility 0.2 0.32 11.09 16.2 0.37 1.08 9.13 0.46
mean
(%)
Uncertainty™™ (%) 0.74 1.97 3.2 3.1 2.06 4.28 7.61 1.61
Relative uncertainty™** (%) 0.76 2.08 64.01 | 61.94 2.17 446 | 22.83 1.69
Logit™™** mass fraction 3.89 2.94 -2.94 -2.94 2.94 3.18 -0.69 2.94
Mean of Logits 4.35 3.46 -4 -3.95 3.49 2.43 -1.04 3.34
Standard deviation of reproducibility 0.15 011 0.12 0.16 0.12 0.13 0.12 0.14

of Logits

* confidence interval under the assumption of normal distribution

ok

Kok

**** logit transformation: logit(proportion) =

rel. uncertainty = uncertainty / mass fraction

uncertainty = \/ (mean - mass fraction)? + Standard deviation of reproducibility®

In(proportion) - In(1 - proportion)

15




Table S16 Statistical parameters: spC.woN, Cattle

Sample ID PO1 P02 P04 P06 PO7 PO8 P09 P10 P11 P12
=4
> g
Q
= = < o0 o - =
s = E £ < E 3
| £ | ¢ | ¢ g | g | E | £ | £
Sample type & g, = & = = g & g &
Number of participating laboratories 15 15 15 15 15 15 15 15 15 15
Number of laboratories with evalua- 14 14 14 14 14 14 14 14 14 14
ble results
N}ur.lber. of laboratories after outlier 14 14 12 14 14 14 13 14 14 13
elimination
Number of outlier laboratories 0 0 2 0 0 0 1 0 0 1
Milk mass fraction (%) 2 5 10 10 2 1 5 2 33.33
Mean (%) 1.17 2.84 1.75 1.74 0.34 0.27 2.7 1.23 14.33 3.2
?%ndard deviation of reproducibility | 5| 99 | 099 | 027 | 006 | 004 | 026 | 013 | 1.36 | 0.4
Reproducibility limit (%) 0.37 0.63 0.62 0.74 0.18 0.11 0.74 0.36 3.82 1.13
Mean / mass fraction (%) 58.54 56.82 17.46 17.43 17.03 27.1 54.05 61.73 42.98 63.92

Lower limit 95%-confidence interval®
mean / mass fraction (%)

Upper limit 95%-confidence interval” | o) a6 | 54 | 1587 | 18.06 | 18.86 | 20.36 | 57.25 | 65.4 | 45.34 | 68.81
mean / mass fraction (%)

54.71 54.23 | 16.05 15.9 15.21 | 24.84 | 50.85 | 58.06 | 40.62 | 59.04

Mean - mass fraction (%) -0.83 -2.16 -8.25 -8.26 -1.66 | -0.73 -2.3 -0.77 | -19.01 -1.8

mean - mass fraction (%) -41.46 | -43.18 | -82.54 | -82.57 | -82.97 | -72.9 | -45.95 | -38.27 | -57.02 | -36.08
0

mass fraction

Standard deviation of reproducibility 6.62 447 999 9.66 316 301 5.3 6.35 4.09 8.09

mass fraction

(%)
Standard deviation of reproducibility | |, 50 | ;o7 | 1979 | 1593 | 1855 | 1443 | 98 | 1020 | 953 | 12.65
mean
(%)
Uncertainty™* (%) 084 | 217 | 826 | 826 | 166 | 073 | 231 | 078 | 19.06 | 1.85
Relative uncertainty™** (%) 41.99 | 43.41 | 82.57 | 82.61 | 83.03 | 73.01 | 46.25 | 38.79 | 57.17 | 36.97
Logit™™™" mass fraction 389 | 294 | 22 | 22 | 389 | 46 | 2.94 | 389 | -0.69 | -2.94
Mean of Logits 4.44 | -354 | -4.04 | -4.04 | -5.69 | -5.92 | -3.59 | -4.39 | -1.79 | -3.42

Standard deviation of reproducibility

. 0.11 0.08 0.13 0.15 0.19 0.14 0.1 0.11 0.11 0.13
of Logits

* confidence interval under the assumption of normal distribution

** uncertainty = \/ (mean - mass fraction)? + Standard deviation of reproducibility®

oKk

rel. uncertainty = uncertainty / mass fraction

**** logit transformation: logit(proportion) = In(proportion) - In(1 - proportion)

16



Table S17 Statistical parameters: spC.woN, Sheep

Sample ID P04 P06 PO7 P08 P10 P11
B
(<]
e g £
s | s s | s | T %
Sample type 4 = &4 4 & =4
Number of participating laboratories 15 15 15 15 15 15
Number of laboratories with evalua- 14 14 14 14 14 14
ble results
N}m}ber. of laboratories after outlier 12 14 14 14 14 14
elimination
Number of outlier laboratories 2 0 0 0 0 0
Milk mass fraction (%) 85 85 98 99 2 33.33
Mean (%) 96.54 96.38 99.66 99.73 6.8 59.73
?%agndard deviation of reproducibility 0.41 0.55 0.06 0.04 194 45
Reproducibility limit (%) 1.14 1.55 0.18 0.11 3.48 12.6
Mean / mass fraction (%) 113.57 | 113.38 | 101.69 | 100.74 | 339.86 | 179.19
Lower limit 95%-confidence interval™ | 1,4 07 | 113 01 | 101.66 | 100.71 | 304.01 | 171.39
mean / mass fraction (%)
Upper limit 95%-confidence interval™ | 14 oo | 11376 | 101.73 | 100.76 | 375.71 | 186.99
mean / mass fraction (%)
Mean - mass fraction (%) 11.54 11.38 1.66 0.73 4.8 26.4
mean - mass fraction %) 13.57 13.38 1.69 0.74 239.86 79.19
mass fraction ¢
Standard deviation of .reproduc1b1hty 0.48 0.65 0.06 0.04 62.09 135
mass fraction
(%)
Standard deviation of reproducibility 0.42 0.57 0.06 0.04 18.27 754
mean
(%)
Uncertainty™* (%) 1154 | 11.39 | 1.66 | 0.73 | 496 | 26.78
Relative uncertainty™™* (%) 13.58 13.4 1.69 0.74 | 247.77 | 80.33
Logit™** mass fraction 1.73 1.73 3.89 4.6 -3.89 -0.69
Mean of Logits 3.33 3.29 5.69 5.92 -2.63 0.4
Standard deviation of reproducibility 0.12 0.15 0.19 0.14 0.2 0.19

of Logits

* confidence interval under the assumption of normal distribution

** uncertainty = \/ (mean - mass fraction)? + Standard deviation of reproducibility?

oKk

**** logit transformation: logit(proportion) =

rel. uncertainty = uncertainty / mass fraction

In(proportion) - In(1 - proportion)

17




Table S18 Statistical parameters: spC.woN, Goat

Sample ID PO1 P02 P04 P06 P09 P10 P11 P12
=4
> g
Q

o o < on o o =

2| B = | 2| £ E | 3

o = o e ”é s} = <]

= g s s g = g =
Sample type 2} > < < S| 2} > 2}
Number of participating laboratories 15 15 15 15 15 15 15 15
Number of laboratories with evalua- 14 14 14 14 14 14 14 14
ble results
N}ur.lber. of laboratories after outlier 14 14 12 14 13 14 14 13
elimination
Number of outlier laboratories 0 0 2 0 1 0 0 1
Milk mass fraction (%) 98 95 5 5 95 96 33.33 95
Mean (%) 98.83 97.16 1.72 1.88 97.3 91.97 | 25.94 96.8
?%ndard deviation of reproducibility | 151 09 | 094 | 033 | 026 | 1.34 | 3.96 0.4
Reproducibility limit (%) 0.37 0.63 0.66 0.93 0.74 3.75 11.08 1.13
Mean / mass fraction (%) 100.85 | 102.27 34.34 37.62 102.42 95.8 77.83 101.9

Lower limit 95%-confidence interval®
mean / mass fraction (%)
Upper limit 95%-confidence interval®
mean / mass fraction (%)

100.77 | 102.14 | 31.33 | 33.77 | 102.25 95 70.98 | 101.64

100.92 | 102.41 | 37.36 | 41.46 | 102.59 | 96.6 84.68 | 102.16

Mean - mass fraction (%) 0.83 2.16 -3.28 -3.12 2.3 -4.03 | -7.39 1.8

mean - mass fraction (%) 0.85 2.27 -65.66 | -62.38 2.42 -4.2 -22.17 1.9
0

mass fraction
Standard deviation of reproducibility

- 0.14 0.24 4.74 6.66 0.28 1.39 11.87 0.43
mass fraction

(%)
Standard deviation of reproducibility | 4 023 | 13.81 | 177 | 027 | 145 | 1525 | 0.42
mean
(%)
Uncertainty™* (%) 0.84 917 | 329 | 314 | 231 | 425 | 838 | 1.85
Relative uncertainty™** (%) 0.86 2.28 65.83 | 62.74 2.43 442 | 25.15 1.95
Logit™ " mass fraction 3.89 204 | 294 | 294 | 294 | 3.18 | -0.69 | 2.94
Mean of Logits 4.44 3.54 -4.06 -3.97 3.59 2.45 -1.06 3.42

Standard deviation of reproducibility

. 0.11 0.08 0.14 0.18 0.1 0.18 0.21 0.13
of Logits

* confidence interval under the assumption of normal distribution

** uncertainty = \/ (mean - mass fraction)? + Standard deviation of reproducibility®

Kok

rel. uncertainty = uncertainty / mass fraction

**** logit transformation: logit(proportion) = In(proportion) - In(1 - proportion)

18



Table S19 Statistical parameters: mpC.wN, Cattle

of Logits

Sample ID P01 | P02 | P04 | P06 | P07 | P08 | P09 | P10 | P11 | Pi2
o
> g
Q
= + = °0 = - g
3 e B g < e <
| £ | ¢ | ¢ g | g | E S| % | &
Sample type & g, = & = 4 s & g Y
Number of participating laboratories 15 15 15 15 15 15 15 15 15 15
Number of laboratories with evalua- 14 14 14 14 14 14 14 14 14 14
ble results
N}ur.lber. of laboratories after outlier 14 14 14 13 14 13 14 13 14 13
elimination
Number of outlier laboratories 0 0 0 1 0 1 0 1 0 1
Milk mass fraction (%) 2 5 10 10 2 1 5 2 33.33 5
Mean (%) 0.8 191 | 183 | 1.79 | 0.36 0.3 1.87 | 083 | 12.36 | 2.15
?%ndard deviation of reproducibility | 017 | 037 | 026 | 008 | 004 | 022 | 006 | 117 | 0.29
Reproducibility limit (%) 028 | 048 | 1.04 | 072 | 021 | 011 | 062 | 018 | 3.27 | 0.82
Mean / mass fraction (%) 39.96 | 38.26 | 18.32 | 17.94 | 17.99 | 29.59 | 37.32 | 41.57 | 37.08 | 42.92
Lower limit 95%-confidence interval™ | o0 0\ | a6 | 1617 | 1638 | 1578 | 27.24 | 3475 | 30.61 | 35.06 | 39.37
mean / mass fraction (%)
Upper limit 95%-confidence interval™ | 1o oo | 499 | 9047 | 1049 | 202 | 31.93 | 39.80 | 43.53 | 30.11 | 46.47
mean / mass fraction (%)
Mean - mass fraction (%) 12 | 309 | 817 | 821 | -1.64 | 0.7 | -3.13 | -1.17 | 20.97 | -2.85
mean - mass fraction ) -60.04 | -61.74 | -81.68 | -82.06 | -82.01 | -70.41 | -62.68 | -58.43 | -62.92 | -57.08
mass fraction 0
Standard deviation of reproducibility | ;o | 5439 | 573 | 958 | 383 | 380 | 446 | 325 | 351 | 5.88
mass fraction
(%)
Standard deviation of reproducibility | o oo | g7 | 9034 | 1437 | 2128 | 1313 | 11.94 | 7.81 | 9.46 | 13.71
mean
(%)
Uncertainty™* (%) 121 | 3.09 | 818 | 821 | 164 | 071 | 314 | 1.17 21 2.87
Relative uncertainty™** (%) 60.26 | 61.83 | 81.76 | 82.11 | 82.1 | 70.52 | 62.84 | 58.52 | 63.01 | 57.38
Logit™™™" mass fraction 380 | 2.94 | 22 | 22 | 389 | 46 | 294 | 389 | -0.69 | -2.94
Mean of Logits -4.83 | -3.94 4 401 | -5.65 | -5.83 | -3.97 | -4.78 | -1.96 | -3.83
Standard deviation of reproducibility | 45| (69 | 021 | 015 | 023 | 013 | 012 | 008 | 011 | 0.14

* confidence interval under the assumption of normal distribution

ok

oKk

**** logit transformation: logit(proportion)

rel. uncertainty = uncertainty / mass fraction

In(proportion) - In(1 - proportion)

19

uncertainty = \/ (mean - mass fraction)? + Standard deviation of reproducibility®




Table S20 Statistical parameters: mpC.wN, Sheep

Sample ID P04 P06 PO7 P08 P10 P11
B
(<]
£ g g
s | g | g | g | 3| &
Sample type 4 = &4 4 & =4
Number of participating laboratories 15 15 15 15 15 15
Number of laboratories with evalua- 14 14 14 14 14 14
ble results
N}m}ber. of laboratories after outlier 14 13 14 13 13 14
elimination
Number of outlier laboratories 0 1 0 1 1 0
Milk mass fraction (%) 85 85 98 99 2 33.33
Mean (%) 95.25 95.08 99.64 99.7 4.82 52.89
?%agndard deviation of reproducibility 0.84 0.67 0.08 0.04 0.78 499
Reproducibility limit (%) 2.34 1.88 0.21 0.11 2.19 11.81
Mean / mass fraction (%) 112.06 | 111.86 | 101.67 | 100.71 | 240.91 | 158.67
Lower limit 95%-confidence interval® | 11y 4o | 117 38 | 10163 | 100.69 | 217.31 | 151.36
mean / mass fraction (%)
Upper limit 95%-confidence interval™ | 1o g5 | 115 34 | 10172 | 10073 | 264.5 | 165.97
mean / mass fraction (%)
Mean - mass fraction (%) 10.25 10.08 1.64 0.7 2.82 19.56
mean - mass fraction %) 12.06 11.86 1.67 0.71 140.91 | 58.67
mass fraction ’
Standard deviation of .reproduc1b1hty 0.99 0.79 0.08 0.04 39.05 12.65
mass fraction
(%)
Standard deviation of reproducibility 0.88 0.71 0.08 0.04 16.21 797
mean
(%)
Uncertainty™™ (%) 10.28 10.1 1.64 0.71 2.92 20.01
Relative uncertainty™™* (%) 12.1 11.89 1.68 0.71 146.22 | 60.02
Logit™** mass fraction 1.73 1.73 3.89 4.6 -3.89 -0.69
Mean of Logits 3.01 2.97 5.65 5.83 -3 0.12
Standard deviation of reproducibility 0.2 0.14 0.23 0.13 0.17 0.17

of Logits

* confidence interval under the assumption of normal distribution

ok

oKk

**** logit transformation: logit(proportion) =

rel. uncertainty = uncertainty / mass fraction

uncertainty = \/ (mean - mass fraction)? + Standard deviation of reproducibility?

In(proportion) - In(1 - proportion)

20




Table S21 Statistical parameters: mpC.wN, Goat

of Logits

Sample ID PO1 P02 P04 P06 P09 P10 P11 P12
=
> g
<]
o - = 80 o - g
< 5 & g8 < = <
o = o e ”é s} = o
= Y 5 5 g > £l 2
Sample type 2} > < < S| 2} > 2}
Number of participating laboratories 15 15 15 15 15 15 15 15
Number of laboratories with evalua- 14 14 14 14 14 14 14 14
ble results
N}ur.lber. of laboratories after outlier 14 14 14 13 14 13 14 13
elimination
Number of outlier laboratories 0 0 0 1 0 1 0 1
Milk mass fraction (%) 98 95 5 5 95 96 33.33 95
Mean (%) 99.2 98.09 2.92 3.13 98.13 94.35 34.75 97.85
?%ndard deviation of reproducibility | | 017 | 056 | 05 022 | 081 | 462 | 029
Reproducibility limit (%) 0.28 0.48 1.56 1.41 0.62 2.27 12.93 0.82
Mean / mass fraction (%) 101.23 | 103.25 58.39 62.52 103.3 98.28 | 104.25 103
Lower limit 95%-confidence interval™ |y, 42 | 15515 | 5195 | 5644 | 10316 | 97.77 | 96.25 | 102.82
mean / mass fraction (%)
Upper limit 95%-confidence interval” | o, oo | 10335 | 6483 | 6859 | 103.43 | 98.79 | 112.25 | 103.19
mean / mass fraction (%)
Mean - mass fraction (%) 1.2 3.09 -2.08 -1.87 3.13 -1.65 1.42 2.85
mean - mass fraction (%) 1.23 3.25 -41.61 | -37.48 3.3 -1.72 4.25 3
mass fraction ¢
Standard deviation of reproducibility | ;| 45 | 1115 | 10.06 | 023 | 0.84 | 13.86 | 0.31
mass fraction
(%)
Standard deviation of reproducibility 0.1 017 19.1 16.09 0.93 0.86 13.99 0.3
mean
(%)
Uncertainty™™ (%) 1.21 3.09 2.15 1.94 3.14 1.84 4.83 2.87
Relative uncertainty™** (%) 1.23 3.25 43.08 | 38.81 3.31 1.91 14.49 3.02
Logit™™** mass fraction 3.89 2.94 -2.94 -2.94 2.94 3.18 -0.69 2.94
Mean of Logits 4.83 3.94 -3.52 -3.44 3.97 2.82 -0.64 3.83
Standard deviation of reproducibility | 15| 09 | 021 | 016 | 012 | 015 | 021 | 0.14

* confidence interval under the assumption of normal distribution

** uncertainty = \/ (mean - mass fraction)? + Standard deviation of reproducibility®

oKk

**** logit transformation: logit(proportion) =

rel. uncertainty = uncertainty / mass fraction

In(proportion) - In(1 - proportion)

21




Table S22 Statistical parameters: spC.wN, Cattle

Sample ID PO1 P02 P04 P06 PO7 P08 P09 P10 P11 P12
=
& g
o - < o0 g - o
CRN - : g £ | B | 2
| £ | £ | ¢ g | g | E | £ | £
Sample type £ =4 = 4 = 4 ) & g, &
Number of participating laboratories 15 15 15 15 15 15 15 15 15 15
Number of laboratories with evalua- 14 14 14 14 14 14 14 14 14 14
ble results
N}ur.lber. of laboratories after outlier 14 14 13 14 14 14 14 14 13 13
elimination
Number of outlier laboratories 0 0 1 0 0 0 0 0 1 1
Milk mass fraction (%) 2 5 10 10 2 1 5 2 33.33 5
Mean (%) 0.74 1.8 1.71 1.68 0.34 0.27 1.76 0.8 12.31 2.04
?%ndard deviation of reproducibility | 4115 | 091 | 027 | 006 | 005 | 024 | 01 117 | 027
Reproducibility limit (%) 0.31 0.57 0.58 0.76 0.18 0.13 0.66 0.27 3.28 0.76
Mean / mass fraction (%) 37.01 | 36.09 17.1 16.83 | 16.76 | 26.53 | 35.13 | 39.92 | 36.93 | 40.73

Lower limit 95%-confidence interval®
mean / mass fraction (%)
Upper limit 95%-confidence interval®
mean / mass fraction (%)

33.85 | 33.76 | 15.84 | 15.27 | 14.89 | 23.86 32.4 37.17 | 34.81 | 37.44

40.17 | 38.42 | 18.36 | 18.39 | 18.63 29.2 37.86 | 42.67 | 39.05 | 44.02

Mean - mass fraction (%) -1.26 -3.2 -8.29 | -8.32 -1.66 -0.73 -3.24 -1.2 -21.02 | -2.96

mean - mass fraction %) -62.99 | -63.91 | -82.9 | -83.17 | -83.24 | -73.47 | -64.87 | -60.08 | -63.07 | -59.27

mass fraction

Standard deviation of reproducibility 5.47 4.04 9.09 971 394 462 473 476 351 5.44

mass fraction

(%)

Standard deviation of reproducibility

14.78 11.19 | 12.21 | 16.09 19.31 17.43 13.48 11.92 9.5 13.36

mean
(%)

Uncertainty™™ (%) 1.26 3.2 8.29 8.32 1.67 0.74 3.25 1.21 21.06 2.98
Relative uncertainty™** (%) 63.22 | 64.04 | 82.92 | 83.22 83.3 73.62 65.04 | 60.27 | 63.17 | 59.52
Logit™** mass fraction -3.89 -2.94 -2.2 -2.2 -3.89 -4.6 -2.94 -3.89 -0.69 -2.94
Mean of Logits -4.91 -4 -4.06 | -4.08 -5.71 -5.94 -4.03 -4.83 -1.97 -3.88

Standard deviation of reproducibility

. 0.15 0.11 0.12 0.16 0.19 0.17 0.14 0.13 0.11 0.14
of Logits

* confidence interval under the assumption of normal distribution

** uncertainty = \/ (mean - mass fraction)? + Standard deviation of reproducibility®

oKk

rel. uncertainty = uncertainty / mass fraction

**** logit transformation: logit(proportion) = In(proportion) - In(1 - proportion)
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Table S23 Statistical parameters: spC.wN, Sheep

Sample ID P04 P06 PO7 P08 P10 P11
>
Q
~ =1 )
B S g
& < < < <] =
R3] g k3] g = &
Sample type = = = = 2} >
Number of participating laboratories 15 15 15 15 15 15

Number of laboratories with evalua-

ble results 14 14 14 14 14 14
N}m}ber. of laboratories after outlier 13 14 14 14 14 13
elimination

Number of outlier laboratories 1 0 0 0 0 1
Milk mass fraction (%) 85 85 98 99 2 33.33
Mean (%) 95.57 95.4 99.66 99.73 4.5 53.27
?%agndard deviation of reproducibility 0.46 0.86 0.06 0.05 0.77 3.9
Reproducibility limit (%) 1.29 2.41 0.18 0.13 2.15 8.97
Mean / mass fraction (%) 112.43 | 112.23 | 101.7 | 100.74 | 225.11 | 159.81

Lower limit 95%-confidence interval®
mean / mass fraction (%)
Upper limit 95%-confidence interval®
mean / mass fraction (%)

112.1 | 111.65 | 101.66 | 100.72 | 202.94 154

112.76 | 112.82 | 101.74 | 100.77 | 247.28 | 165.62

Mean - mass fraction (%) 10.57 10.4 1.66 0.73 2.5 19.94

mean - mass fraction (%) 12.43 12.23 1.7 0.74 125.11 | 59.81
0

mass fraction

Standard deviation of reproducibility 0.54 1.01 0.07 0.05 38 4 9.61

mass fraction

(%)

Standard deviation of reproducibility 0.48 0.9 0.06 0.05 17.06 6.01

mean
(%)

Uncertainty™™ (%) 10.58 10.43 1.67 0.74 2.62 20.19
Relative uncertainty™™* (%) 12.44 12.27 1.7 0.74 130.87 | 60.58
Logit™** mass fraction 1.73 1.73 3.89 4.6 -3.89 -0.69
Mean of Logits 3.08 3.05 5.71 5.94 -3.07 0.13

Standard deviation of reproducibility

of Logits 0.11 0.19 0.19 0.17 0.18 0.13

* confidence interval under the assumption of normal distribution

ok

uncertainty = \/ (mean - mass fraction)? + Standard deviation of reproducibility?
3k %k %

rel. uncertainty = uncertainty / mass fraction

**** logit transformation: logit(proportion) = In(proportion) - In(1 - proportion)
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Table S24 Statistical parameters: spC.wN, Goat

of Logits

Sample ID P01 | P02 | P04 | P06 | P09 | P10 | P11 | P12
2
T g
<]
=] + = o0 g + =
i E & g RS £ 3
o = o e ”é s} = o
= Y 5 5 g > £l 2
Sample type 2} > < < S| 2} > 2}
Number of participating laboratories 15 15 15 15 15 15 15 15
Number of laboratories with evalua- 14 14 14 14 14 14 14 14
ble results
N}ur.lber. of laboratories after outlier 14 14 13 14 14 14 13 13
elimination
Number of outlier laboratories 0 0 1 0 0 0 1 1
Milk mass fraction (%) 98 95 5 5 95 96 | 33.33 95
Mean (%) 99.26 | 98.2 272 | 292 | 9824 | 947 | 3442 | 97.96
?%ndard deviation of reproducibility | 0.2 033 | 066 | 024 | 084 | 373 | 027
Reproducibility limit (%) 0.31 057 | 093 | 1.84 | 066 | 2.36 | 1044 | 0.76
Mean / mass fraction (%) 101.29 | 103.36 | 54.47 | 58.38 | 103.41 | 98.65 | 103.26 | 103.12
Lower limit 95%-confidence interval® | ) o9 | 10394 | 5047 | 50.81 | 103.27 | 98.14 | 96.5 | 102.95
mean / mass fraction (%)
Upper limit 95%-confidence interval™ | )\ 5| 105 40 | 5847 | 65.96 | 103.56 | 99.15 | 110.02 | 103.20
mean / mass fraction (%)
Mean - mass fraction (%) 1.26 3.2 228 | 2.08 | 324 | -13 | 1.0 2.96
mean - mass fraction ) 1.29 3.36 | -45.53 | -41.62 | 3.41 | -1.35 | 3.26 3.12
mass fraction 0
Standard deviation of reproducibility | 0.21 6.61 | 1312 | 025 | 0.88 | 11.19 | 0.29
mass fraction
(%)
Standard deviation of reproducibility | ., | (91 | 1994 | 2247 | 024 | 089 | 1084 | 028
mean
(%)
Uncertainty™* (%) 1.26 3.2 2.3 218 | 325 | 1.55 | 3.88 2.98
Relative uncertainty™** (%) 1.29 3.37 46.01 | 43.64 3.42 1.61 11.65 3.13
Logit™ " mass fraction 3.89 2904 | 294 | 294 | 294 | 3.18 | -0.69 | 2.94
Mean of Logits 4.91 4 358 | -353 | 4.03 | 289 | -065 | 3.88
Standard deviation of reproducibility | 15| 43 | 019 | 023 | 014 | 017 | 017 | 0.14

* confidence interval under the assumption of normal distribution

** uncertainty = \/ (mean - mass fraction)? + Standard deviation of reproducibility®

oKk

**** logit transformation: logit(proportion) =

rel. uncertainty = uncertainty / mass fraction

In(proportion) - In(1 - proportion)
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6 Comparison of the calculation methods

For comparing the different calculation methods, the Aitchison distances (Aitchison,
1982) between the calculated DNA proportions and the milk mass fraction of the com-
plete sample are shown for all ring trial samples containing material from at least two
species and for animal-sample combinations with positive milk mass fraction (Fig. S6).
This distance measure is suitable for comparing compositional data in which the relative
proportions are interdependent and are totalled to one. On the one hand, the figure
shows that the Aitchison distances are generally lower in samples containing only ma-
terial from cattle and goat (DM, Y4, P3, P4). On the other hand, it depicts differences
between the proportions normalised with the mammalian assay and those calculated wi-
thout normalisation. Again, these differences only occur in the samples with exclusively
cow and goat milk, whereby the normalised proportions show somewhat larger distan-
ces. The reasons for both observations are not clear. However, one plausible contributing
factor could be the higher somatic cell counts in goat and sheep milk—approximately
tenfold and eightfold higher, respectively, than in cow milk (Table 8). This disparity may
have led to disproportionate representation of species-specific mitochondrial DNA when
standardising DNA concentrations across all three species for the PCR reactions.

DM (P09)  Y4(P02)  Y6(P1l)  P3(PO1) P4(P12)  P6(P10)  F2(P08)  F3(P07)  F4(P04) W10 (PO6)
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Fig S6 Aitchison distances between the calculated DNA proportions and the milk mass
fractions of the complete samples in all ring trial samples containing milk from at least
two species and animal-sample combinations with positive milk mass fraction. The DNA
proportions were measured by the ring trial participants and were calculated using four
different calculation methods: multi-point calibration without normalisation (mpC.woN),
single-point calibration without normalisation (spC.woN), multi-point calibration with
normalisation (mpC.wN), single-point calibration with normalisation (spC.wN)
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7 Influence of the sample type

It was also tested whether the sample type impacted the recovery of the different species.
This was of particular interest as the DNA extractions had been performed differently
for the fluid and solid samples. In order to obtain sufficient DNA for conducting the ring
trial, including performing the preliminary tests, the DNA from the fluid samples was
extracted from centrifugation-enriched cells. However, the results indicate that this does
not influence the determined recovery of the different species (Fig. S7). The recovery
of cattle seems to be influenced more by whether sheep or goat milk was the main
component and was better in the samples with high amounts of goat milk. This was
also reflected by smaller Aitchison distances between the calculated DNA proportions
and the milk mass fractions of the complete samples (Fig. S7). The samples with equal
amounts of cow, sheep and goat milk had average recoveries. The reasons for this are
unclear and do not appear to lie in the measured somatic cell counts of the raw milks or
in the efficiencies of the sheep- and cattle- specific real-time PCR assays.
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Fig S7 Recovery in % of cattle, sheep and goat and Aitchison distances of the complete samples between the measured proportions
and the milk mass fractions for samples containing milk from at least two species and for animal-sample combination with positive
milk mass fraction of the single-laboratory analysis. The relative DNA proportion for cattle, sheep and goat was calculated based on
the DNA standard dilution series and without normalisation (mpC.woN) The stars represent samples made from equal proportions

of cow, sheep and goat milk, the dots represent samples with goat milk as main ingredient and the triangles show samples with

sheep milk as main component

26



