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Table S1. Notation and description of symbols.

Symbol Description

A* The analyte

A Sample (containing the analyte)

B Labelled material

A*B Blend of A* and B

AB Blend of A and B

wx Mass fraction of standard, sample or labelled solution, x: A*, A or B

rx Ratio of isotope amount in the solution (A*B, AB or A*AB) by measuring 

the mass spectrometer.

Mx Molecular mass of the analyte or its isotope, x: A*, A, B
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 ID2MS 34

                                                
𝑤𝐴 = 𝑤𝐴 ∗ ∙

(𝑟𝐴 ‒ 𝑟𝐴 ∗ 𝐵)

(𝑟𝐴 ∗ 𝐵 ‒ 𝑟𝐵)
∙

(𝑟𝐵 ‒ 𝑟𝐴𝐵)

(𝑟𝐴𝐵 ‒ 𝑟𝐴)
∙

(𝑚𝐴 ∗ (𝐴 ∗ 𝐵),  𝑎𝑞)

(𝑚𝐵(𝐴 ∗ 𝐵),𝑎𝑞))
∙

(𝑚𝐵(𝐴𝐵),𝑎𝑞)

(𝑚𝐴(𝐴𝐵),𝑎𝑞)

Eq. (A.1)
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𝑤𝐴

=  

𝑤𝐴 ∗‒ 2 ∙
𝑚𝐴 ∗ (𝐴 ∗ 𝐵 ‒ 2),𝑎𝑞

𝑚𝐵(𝐴 ∗ 𝐵 ‒ 2),𝑎𝑞
∙ (𝑟𝐴𝐵 ‒ 𝑟𝐴 ∗ 𝐵 ‒ 1) ∙ (𝑟𝐴 ‒ 𝑟𝐴 ∗ 𝐵 ‒ 2) + 𝑤𝐴 ∗‒ 1 ∙

𝑚𝐴 ∗ (𝐴 ∗ 𝐵 ‒ 1),𝑎𝑞

𝑚𝐵(𝐴 ∗ 𝐵 ‒ 1),𝑎𝑞
∙ (𝑟𝐴𝐵 ‒ 𝑟𝐴 ∗ 𝐵 ‒ 2) ∙ (𝑟𝐴 ∗ 𝐵 ‒ 1 ‒ 𝑟𝐴)

(𝑟𝐴𝐵 ‒ 𝑟𝐴) ∙ (𝑟𝐴 ∗ 𝐵 ‒ 1 ‒ 𝑟𝐴 ∗ 𝐵 ‒ 2)

∙
𝑚𝐵(𝐴𝐵),𝑎𝑞

𝑚𝐴(𝐴𝐵),𝑎𝑞
                                                                                                                          Eq. (A.2)
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𝑤𝐴 =‒

𝑚𝐴 ∗‒ 2 ∙ 𝑚𝐴 ∗‒ 3 ∙ 𝑘1 + 𝑚𝐴 ∗‒ 1 ∙ 𝑚𝐴 ∗‒ 3 ∙ 𝑘2 + 𝑚𝐴 ∗‒ 1 ∙ 𝑚𝐴 ∗‒ 2 ∙ 𝑘3

𝑚𝐴 ∗‒ 1 ∙ 𝑘1 + 𝑚𝐴 ∗‒ 2 ∙ 𝑘2 + 𝑚𝐴 ∗‒ 2 ∙ 𝑘3

Eq. (A.3)

                                                                                            Eq. 
𝑚𝐴 ∗‒ 𝑥 = 𝑤𝐴 ∗‒ 𝑥 ∙

𝑚𝐴 ∗ (𝐴 ∗ 𝐵 ‒ 𝑥)

𝑚𝐵(𝐴 ∗ 𝐵 ‒ 𝑥)

(A.4)
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                                                                       Eq. 𝑘1 = (𝑟𝐴𝐵 ‒ 𝑟𝐴 ∗ 𝐵 ‒ 1) ∙ (𝑟𝐴 ∗ 𝐵 ‒ 2 ‒ 𝑟𝐴 ∗ 𝐵 ‒ 3)

(A.5)

                                                                       Eq. 𝑘2 = (𝑟𝐴𝐵 ‒ 𝑟𝐴 ∗ 𝐵 ‒ 2) ∙ (𝑟𝐴 ∗ 𝐵 ‒ 3 ‒ 𝑟𝐴 ∗ 𝐵 ‒ 1)

(A.6)

                                                                       Eq. 𝑘3 = (𝑟𝐴𝐵 ‒ 𝑟𝐴 ∗ 𝐵 ‒ 3) ∙ (𝑟𝐴 ∗ 𝐵 ‒ 1 ‒ 𝑟𝐴 ∗ 𝐵 ‒ 2)

(A.7)
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𝑤𝐴

= 𝑤𝐴 ∗ ∙
‒ 𝑚𝐴 ∗‒ 1 ∙ 𝑚𝐵 ‒ 2 ∙ (𝑟𝐴 ∗ 𝐴𝐵 ‒ 1 ‒ 𝑟𝐴 ∗ ) ∙ (𝑟𝐵 ‒ 𝑟2) ‒ 𝑚𝐵 ‒ 1 ∙ 𝑚𝐴 ∗‒ 2 ∙ (𝑟𝐵 ‒ 𝑟𝐴 ∗ 𝐴𝐵 ‒ 1) ∙ (𝑟𝐴 ∗ ‒ 𝑟𝐴 ∗ 𝐴𝐵 ‒ 2)

𝑚𝐴 ‒ 1 ∙ 𝑚𝐵 ‒ 2 ∙ (𝑟𝐴 ∗ 𝐴𝐵 ‒ 1 ‒ 𝑟𝐴) ∙ (𝑟𝐵 ‒ 𝑟𝐴 ∗ 𝐴𝐵 ‒ 2) + 𝑚𝐵 ‒ 1 ∙ 𝑚𝐴 ‒ 2 ∙ (𝑟𝐵 ‒ 𝑟𝐴 ∗ 𝐴𝐵 ‒ 1) ∙ (𝑟𝐴 ‒ 𝑟𝐴 ∗ 𝐴𝐵 ‒ 2)

∙
𝑀𝐴

𝑀𝐴 ∗
       Eq. (A.8)
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𝑤𝐴

= 𝑤𝐴 ∗ ∙ (
‒ 𝑚𝐴 ∗‒ 1 ∙ 𝑚𝐵 ‒ 2 ∙ 𝑚𝐵 ‒ 3 ∙ (𝑟𝐴 ∗ 𝐴𝐵 ‒ 2 ‒ 𝑟𝐴 ∗ 𝐴𝐵 ‒ 3) + 𝑚𝐴 ∗‒ 2 ∙ 𝑚𝐵 ‒ 1 ∙ 𝑚𝐵 ‒ 3 ∙ (𝑟𝐴 ∗ 𝐴𝐵 ‒ 1 ‒ 𝑟𝐴 ∗ 𝐴𝐵 ‒ 3) ‒ 𝑚𝐴 ∗‒ 3 ∙ 𝑚𝐵 ‒ 1 ∙ 𝑚𝐵 ‒ 2 ∙ (𝑟𝐴 ∗ 𝐴𝐵 ‒ 1 ‒ 𝑟𝐴 ∗ 𝐴𝐵 ‒ 2)

+ 𝑚𝐴 ‒ 1 ∙ 𝑚𝐵 ‒ 2 ∙ 𝑚𝐵 ‒ 3 ∙ (𝑟𝐴 ∗ 𝐴𝐵 ‒ 2 ‒ 𝑟𝐴 ∗ 𝐴𝐵 ‒ 3) ‒ 𝑚𝐴 ‒ 2 ∙ 𝑚𝐵 ‒ 1 ∙ 𝑚𝐵 ‒ 3 ∙ (𝑟𝐴 ∗ 𝐴𝐵 ‒ 1 ‒ 𝑟𝐴 ∗ 𝐴𝐵 ‒ 3) + 𝑚𝐴 ‒ 3 ∙ 𝑚𝐵 ‒ 1 ∙ 𝑚𝐵 ‒ 2 ∙ (𝑟𝐴 ∗ 𝐴𝐵 ‒ 1 ‒ 𝑟𝐴 ∗ 𝐴𝐵 ‒ 2)
 Eq. (A.9)
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