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1. Supplementary Materials 
1.1 Background on Asws Local Regulation 

In Mexico, the use of Asws have been regulated for food services and non-alcoholic 
beverages under the NOM-086-SSA1-1994. Such regulation establishes the use of acesul-
fame (ACE), aspartame (ASP), cyclamate (CYC), saccharin (SAC), and sucralose (SUC) as 
synthetic compounds that can substitute (in full or half) the sweetness of natural sugars 
(e.g., sucrose) [38]. The main chemical descriptions, sweetness equivalent (to sucrose), and 
global market for five common Asws are shown on Table 1. Despite such consumption 
regulation, local normative pertaining drinking water quality (NOM-127-SSA1-1994) and 
wastewater treatment plant (WWTP) effluent discharges into national waters (NOM-001-
ECOL-1996) policies does not consider nor regulate the presence of Asws as potential pol-
lutants into aqueous environments. Unlike other contaminants of environmental concern 
such as agrochemical or industrial residues in urban water systems, the fate and occur-
rence of Asws has been linked to anthropogenic pollution and limited information is avail-
able regarding the understanding of possible environmental threats for Mexican water 
resources. It is of particular concern since at least 96% of the Mexican population consume 
at least one product made with artificial sweeteners daily [49], resulting in a significant 
environmental entryway of such sweetening compounds through urban sewage into sur-
face and groundwater resources. The impact of artificial sweeteners in urban groundwa-
ter systems is understudied in the Mexican territory. 
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Table S1. Artificial sweeteners main chemical characteristics, uses, and market locations. 

 

 

1.2 Historical climate in the Monterrey Metropolitan Area 
Weather data from the MMA region was retrieved from Mexico’s National Meteoro-

logical Service for Monterrey gauge station #19082 which is currently operating and lo-
cated in the San Nicolás de los Garza municipality for the period of 1951-2021. Mean an-
nual precipitation reaches 622 mm and 22.7 °C, respectively. Mean monthly precipitation 
spatiotemporal variation range between 14.1 and 150.6 mm and mean monthly tempera-
ture ranging 14.5 to 28.4 °C [29]. 

 

 
Figure S1. Historical (1951-2021) monthly precipitation and mean monthly temperature on the Mon-
terrey Metropolitan Area (source: http://clicom-mex.cicese.mx.). 
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1.3 Normality tests 

Table S2. Summary of Shapiro Wilk test for normality for chemical parameters measured from 
MMA sampled wells. 

Tests of Normality 
  Kolmogorov-Smirnova Shapiro-Wilk 

  Statistic df Sig. 
Statis-

tic df Sig. 
Temperature 

(°C) 0.148 42 0.022 0.953 42 0.084 

pH 0.209 42 0.000 0.844 42 0.000 
Electrical Con-

ductivity 
(µs/cm) 

0.187 42 0.001 0.865 42 0.000 

Eh (mV) 0.154 42 0.014 0.911 42 0.003 
Dissolved Oxy-

gen (mg/L) 
0.423 42 0.000 0.250 42 0.000 

TDS (mg/L) 0.181 42 0.001 0.848 42 0.000 
CO3- (mg/L) 0.161 42 0.008 0.811 42 0.000 

HCO3- (mg/L) 0.167 42 0.005 0.774 42 0.000 
F- (mg/L) 0.213 42 0.000 0.894 42 0.001 
Cl- (mg/L) 0.214 42 0.000 0.794 42 0.000 

NO3-N (mg/L) 0.208 42 0.000 0.802 42 0.000 
SO4- (mg/L) 0.261 42 0.000 0.800 42 0.000 

PO4-P- (mg/L) 0.342 42 0.000 0.737 42 0.000 
Ca2+ (mg/L) 0.179 42 0.002 0.858 42 0.000 
K+ (mg/L) 0.228 42 0.000 0.845 42 0.000 

Mg2+ (mg/L) 0.159 42 0.009 0.750 42 0.000 
Na+ (mg/L) 0.224 42 0.000 0.708 42 0.000 

Si (mg/L) 0.138 42 0.042 0.946 42 0.045 
B (µg/L) 0.211 42 0.000 0.761 42 0.000 
Br (µg/L) 0.233 42 0.000 0.646 42 0.000 
I (µg/L) 0.300 42 0.000 0.455 42 0.000 

Acesulfame 
(µg/L) 0.248 42 0.000 0.844 42 0.000 

Sucralose (µg/L) 0.256 42 0.000 0.700 42 0.000 
a. Lilliefors significance correction   
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1.4 Kruskal Wallis test for Asws seasonal variability 

Table S3. Summary of Kruskal Wallis non-parametric test for determining Asws seasonal variabil-
ity. 

Summary of contrast hypothesis 
  Null Hypothesis  Test Sig. Decision 
1 Acesulfame distribution is the 

same between the Season cate-
gories. 

Kruskal-Wallis test 
for independent 

samples. 

0.009 Reject null hypoth-
esis.  

2 Sucralose distribution is the 
same between the Season cate-

gories. 

Kruskal-Wallis test 
for independent 

samples. 

0.009 Reject null hypoth-
esis. 

Asymptotic differences are shown. The significance level is 0.05. 
  



Water 2022, 14, 3210 5 of 5 
 

 

1.5 Spearman correlation 

Table S4. Spearman rank-order correlation matrix. 

 


