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Setting a threshold for assigning an unknown xylitol sample to 
wood or corn origin 

 

For the calculation of the one-sided prediction intervals as threshold values for a decision 
between C3 and C4 based xylitol, the values of the single measurements (n=3 for each sample) 
shown in Figure 4 of the article for the xylitol extracted from chewing gum were used (Except 
for gum MWH which showed intermediate δ13C values between C3 and C4) to calculate the 
lower, respectively the upper limit of these confidence intervals as given by: 
 
 

𝛿𝛿13𝐶𝐶𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,   𝑙𝑙𝑐𝑐𝑙𝑙𝑙𝑙𝑐𝑐 =  𝛿𝛿13𝐶𝐶𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐����������� −  𝑡𝑡𝛼𝛼,𝑑𝑑𝑑𝑑  ×  𝑠𝑠𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  ×  �1 +  
1

𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
 

 

𝛿𝛿13𝐶𝐶𝑙𝑙𝑐𝑐𝑐𝑐𝑑𝑑,   𝑢𝑢𝑢𝑢𝑢𝑢𝑙𝑙𝑐𝑐 =  𝛿𝛿13𝐶𝐶𝑙𝑙𝑐𝑐𝑐𝑐𝑑𝑑������������ +  𝑡𝑡𝛼𝛼,𝑑𝑑𝑑𝑑  ×  𝑠𝑠𝑙𝑙𝑐𝑐𝑐𝑐𝑑𝑑  ×  �1 +  
1

𝑛𝑛𝑙𝑙𝑐𝑐𝑐𝑐𝑑𝑑
 

    

With 

𝛿𝛿13𝐶𝐶𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐����������� mean δ13C of samples from corn origin 

𝛿𝛿13𝐶𝐶𝑙𝑙𝑐𝑐𝑐𝑐𝑑𝑑������������ mean δ13C of samples from wood origin 

𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  number of samples from corn origin 

𝑛𝑛𝑙𝑙𝑐𝑐𝑐𝑐𝑑𝑑  number of samples from wood origin 

𝑠𝑠𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  standard deviation of δ13C values from corn samples 

𝑠𝑠𝑙𝑙𝑐𝑐𝑐𝑐𝑑𝑑  standard deviation of δ13C values from wood samples 

𝑡𝑡𝛼𝛼,𝑑𝑑𝑑𝑑  t value for a given confidence level 1-α and n-1 degrees of freedom 

   

Setting α = 0.01 the following results were calculated: 

  13Cδ  s n df t0.01 Limit of the confidence 
interval (‰) 

Wood (C3) -20.69 1.08 39 38 2.428 -18.03 
Corn (C4) -11.11 1.54 15 14 2.624 -15.29 

 

The threshold values for origin assignment: If the δ13C for xylitol in an unknown sample falls 
below -18.03 ‰ a wood origin can be assumed accepting an α of 0.01. In contrast a value of 
an unknown sample above -15.29 ‰ can be assumed to be of C4 plant or corn origin accepting 
an α error of 0.01. 
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