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Figure S1. Principal component analysis performed on Pecorino Sardo and Pecorino Romano produced by 3 farms

in the same period: (a) loading plot; (b) score plot.
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Figure S2. Principal component analysis performed on Pecorino Romano samples and 14 elements: (a) loading

plot; (b) score plot. Object coloured according to seasonality.
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Figure S3. ANOVA analysis of macro and trace elements in Pecorino Romano PDO as a function of the seasonality.

Anova, F(2,97) = 107.86, p = <0.0001, ng =069

Anova, F(2,99) = 58.56, p = <0.0001, ns =0.54

Anova, F(2,99) = 30.95, p = <0.0001, ns =038
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Figure S4. Principal component analysis performed on Pecorino Sardo samples and 14 elements: (a) loading plot;

(b) score plot. Object coloured according to seasonality.
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Figure S5. ANOVA analysis of macro and trace elements in Pecorino Sardo as a function of the seasonality.

Anova, F(2,92) =518, p = 0.007, ni =01

Anova, F(2,93) =14.08, p = <0.0001, ni =023

Anova, F(2,93) =10.94, p = <0.0001, ni =019
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Table S1. Average elemental composition of Pecorino cheeses measured in this study and from literature data.

Elements

Pecorino Romano PDO

Pecorino Sardo PDO

Other Italian Pecorino?

Ref [57], Ref [28], This study, Ref [28], This study, Ref [56], Ref [28],
n=7 n=17 n =103 n=20 n =97 n=10 n=16
Ca 13000 14000 + 1000 13000 14000 + 1000 7280 12000
W K 1100 1000 + 100 1500 1300 + 200 1430 1700
Eo Mg 221 730 600 + 40 700 700 + 50 330 650
) Na 21000 25000 + 5000 10000 8000 + 1000 7820 11000
‘é P 9000 9000 + 700 8000 9000 + 500 4300 8000
S 1000 # 200 700 + 100 1300
Ag 5+5 5+5
Al 2250 6000 + 2000 6000 + 3000
As 8+1 6+1
Ba 1730 3500 2700 1200
B 8000 + 8000 2000 + 2000
Bi 2+1 <0.5
cd 25 1.2+0.5 1+0.5
Co 26 4+1 4+1
cr 40 20+ 10 40 £ 20
Cu 550 1000 # 350 1200 + 500 600
— Hg <30 <30
%‘; Fe 2470 3800 6000 * 950 2500 7000 + 3000 3380 2400
% Li <55 <55
5 Mn 270 800 + 100 850 + 100
g Ni 460 27+5 30+ 10
S Pb 19 20+ 10 20+ 10
= Pt 132
Rb 1600 + 500 1700 + 500
Sb 10+5 12+5
Se 400 + 100 340 +90 780
Sn 10 + 10 20+ 10
Sr 1880 14300 + 2500 13400 + 2500
Te 945 130450
Tl <0.5 1.9+05
2+1 1+1
15+5 10+5
Zn 18800 49000 47000 + 7500 48000 56000 + 9000 21750 40000

a) no-PDO cheeses



Table S2. Instrumental conditions of the ICP-OES OPTIMA 7300 DV, Perkin Elmer

ICP-OES OPTIMA 7300 DV, Perkin Elmer

RF power generator (W) 1300
Ar plasma flow (dm? min?) 15.0
Ar auxiliary flow (dm3 min?) 0.20
Ar nebulizer flow (dm? min) 0.80

Nebulizer GemTip Cross-Flow Il




Table S3. Instrumental conditions of the ICP-MS NexION 350X, Perkin Elmer.

ICP-MS NexION 350X, Perkin Elmer

RF power generator (W) 1400

Ar plasma flow (dm3 mint) 18.0

Ar auxiliary flow (dm? min?) 1.40

Ar nebulizer flow (dm? min™) 0.90
KED He flow (cm3 mint) 4.60
Nebulizer Meinhardt glass
Spray chamber Cyclonic glass
Skimmer and sampling cones Nickel
Deflector voltage (V) -10
Analog stage voltage (V) -2350
Pulse stage voltage (V) 1800

KED cell entrance voltage (V)
KED cell exit voltage (V)
Resolution (Da)

Scan mode

Detector mode

Dwell time (ms)

Number of points per peak
Acquisition time (s)
Acquisition dead time (ns)
KED gas

Masses of optimization

-8
-38
0.7
Peak hopping
Dual
50
3
6
35
Helium, 99.999%

7Li,*¥In and 2%8pb

Gas nebuliser optimisation: 1*1Ce'0*/1*1Ce* < 0.03 (NexION Setup Solution);
KED hi-flow optimisation: 3>CI**0*/**Co* < 0.005 (NexION KED Solution).
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Table S4. Validation parameters of the ICP-MS method for the elemental analysis of Pecorino cheeses.

Calibration LoD LoQ
Element Mode Range R? (ug k') (ug ke") CV%: CV%ip Recovery %
(ng dm™) Ug kg Ug kg
Wag STD 0.1-50 0.99996 0.5 1.6 11% 21% 86+1
274 KED 0.5-200 0.99999 35 115 16% 24% 105+1
5As KED 0.1-200 0.99996 1.0 3.3 7% 24% 14917
g STD 0.5-200 0.99995 16 54 6% 13% 111 +4
209B; STD 0.05-50 1.00000 0.1 0.5 9% 21% 88+2
icq KED 0.05-100 1.00000 0.03 0.10 7% 17% 89+1
Co KED 0.1-200 1.00000 0.02 0.08 4% 15% 102+1
S2Cr KED 0.1-200 0.99997 0.9 3.1 9% 12% 102+1
8Cu KED 0.1-500 1.00000 60 200 6% 16% 101+£2
S’Fe KED 0.1-500 0.99996 29 90 9% 19% 112+1
202Hg STD 0.1-50 0.99987 9 30 13% 18% 88+6
“Li STD 0.1-200 0.99995 17 55 4% 12% 106 £5
Mn KED 0.1-500 1.00000 0.4 1.2 5% 23% 1031
U\ KED 0.1-200 0.99998 3.20 10.0 8% 17% 96+2
208p}, STD 0.05-100 0.99996 1.0 3.4 8% 14% 95+1
8Rb STD 0.1-500 0.99999 0.2 0.7 5% 14% 1011
121gh KED 0.1-50 1.00000 1.1 3.6 8% 15% 99+1
826e KED 0.1-500 0.99999 2.3 7.6 9% 19% 147 £ 3
1185 KED 0.1-50 1.00000 0.7 2.4 5% 14% 97+2
88y STD 0.1-500 0.99999 0.8 2.6 4% 15% 109 +2
130Tg STD 0.1-50 0.99999 0.4 1.2 4% 17% 107 £5
1057] STD 0.05-50 0.99998 0.1 0.5 4% 18% 83+1
238y STD 0.05-50 0.99998 0.06 0.19 9% 18% 1011
Sty KED 0.1-200 0.99998 0.2 0.6 3% 18% 109+ 2
667Zn KED 0.1-500 0.99997 90 300 6% 18% 115+ 4

CV%, Variation coefficient (repeatability); CV%p, Variation coefficient (intermediate precision)
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Table S5. Analysis of the CRM ERM BD-151 (skimmed milk powder)

Macro elements ?

Certified value (g kg?)

Experimental value (g kg™, n=3)

Trueness %

Ca
K
Mg
Na
P

13.9+0.7
17.0+0.8
1.26 £ 0.07
4.19+0.23
11.0+0.6

14.7+0.6
17.7+0.5
1.31+0.04
4.8+0.2
9.81£0.6

106+ 4
104 +3
104 +3
114 £5
89+%5

Trace elements ®

Certified value (mg kg!)

Experimental value (mg kg1, n=3)

Trueness %

cd
Cu
Fe
Mn
Pb
Se
Zn

0.106 £ 0.013
5.00 £0.23
53+4
0.29+0.03
0.207 £ 0.014
0.19+0.04
449+23

0.098 £ 0.005
4.7+0.2
49+3
0.28+0.01
0.215 +£0.005
0.21+£0.01
44 +2

92+5
94 +4
92+6
97+4
1042
1105
98+t5

a) ICP-OES; b) ICP-MS
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