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Table S1. Viability of spray dried Akkermansia muciniphila DSM 22959 under aerobic storage conditions. The CFU counts correspond to three different matrices – SM: 10% 

skim milk; WPC: 10% whey protein concentrate (80 %); WPI: 10% whey protein isolate (90%); processed using 4 different combinations of inlet and outlet temperatures, as 

described. The resulting powders were aerobically stored, under controlled humidity, at 4 and 22 oC, over a period of 28 days. Results are expressed in CFU/g ± standard 

deviation, unless stated otherwise; the CFU concentration initially inoculated is also indicated, as well as the concentration after the spray drying technique (corresponding to 

Day 0). BDL = Below Detection Limit. 



 
 
 
 
 
 

 
Conditions 

Initial 
 

(CFU/ml) 

 4 oC 22 oC 

Day 0 7 14 21 28 7 14 21 28 

SM (10 %) 

 
#1 

 
 
 
 
 

1.35 ± 0.25 x 
 

108 

3.23 ± 0.34 
 

x 107 

1.58 ± 0.41 
 

x 107 

1.90 ± 0.40 x 
 

107 

1.17 ± 0.43 x 
 

107 

1.87 ± 0.34 x 
 

107 

1.07 ± 0.11 
 

x 107 

2.90 ± 0.65 x 
 

106 

1.08 ± 0.23 x 
 

106 

7.83 ± 1.86 x 
 

105 

 
#2 

1.20 ± 0.22 
 

x 108 

5.30 ± 1.41 
 

x 107 

5.58 ± 1.60 x 
 

107 

5.72 ± 1.07 x 
 

107 

4.82 ± 1.16 x 
 

107 

1.85 ± 0.28 
 

x 107 

1.33 ± 0.49 x 
 

107 

1.40 ± 0.75 x 
 

106 

1.17 ± 0.25 x 
 

106 

 
#3 

1.10 ± 0.20 
 

x 108 

3.40 ± 1.09 
 

x 107 

4.15 ± 0.47 x 
 

107 

3.98 ± 0.96 x 
 

107 

4.53 ± 0.85 x 
 

107 

1.52 ± 0.27 
 

x 107 

4.05 ± 1.57 x 
 

106 

1.90 ± 0.66 x 
 

106 

1.12 ± 0.46 x 
 

106 

 
#4 

3.83 ± 0.33 
 

x 107 

1.17 ± 0.21 
 

x 107 

1.08 ± 0.28 x 
 

107 

1.25 ± 0.35 x 
 

107 

1.08 ± 0.34 x 
 

107 

2.88 ± 0.59 
 

x 106 

1.45 ± 0.46 x 
 

106 

4.85 ± 3.88 x 
 

105 

4.25 ± 0.82 x 
 

105 

WPC (10 %) 

 
#1 

 
 

1.16 ± 0.11 x 
 

109 

2.00 ± 0.30 
 

x 107 

7.67 ± 0.75 
 

x 106 

1.70 ± 0.62 x 
 

106 

3.32 ± 1.52 x 
 

106 

1.38 ± 0.53 x 
 

106 

6.33 ± 1.25 
 

x 105 

 
BDL 

 
BDL 

 
BDL 

 
#2 

2.40 ± 1.02 
 

x 107 

1.88 ± 0.30 
 

x 107 

1.22 ± 0.66 x 
 

107 

1.43 ± 0.48 x 
 

107 

9.33 ± 2.52 x 
 

106 

3.33 ± 1.89 
 

x 106 

 
BDL 

 
BDL 

 
BDL 



 
 
 

 
#3 

 3.83 ± 1.03 
 

x 107 

8.00 ± 3.58 
 

x 106 

 
BDL 

 
BDL 

 
BDL 

5.33 ± 3.40 
 

x 105 

 
BDL 

 
BDL 

 
BDL 

 
#4 

9.70 ± 0.00 
 

x 106 

2.67 ± 0.94 
 

x 106 

 
BDL 

 
BDL 

 
BDL 

7.00 ± 4.24 
 

x 105 

 
BDL 

 
BDL 

 
BDL 

WPI (10 %) 

 
#1 

 
 
 
 
 

5.57 ± 0.50 x 
 

108 

4.10 ± 0.71 
 

x 106 

2.55 ± 0.68 
 

x 106 

9.33 ± 3.40 x 
 

105 

4.80 ± 1.60 x 
 

105 

2.37 ± 0.85 x 
 

105 

2.67 ± 1.11 
 

x 105 

 
BDL 

 
BDL 

 
BDL 

 
#2 

1.47 ± 0.33 
 

x 107 

7.97 ± 4.89 
 

x 106 

2.72 ± 0.32 x 
 

106 

1.03 ± 0.64 x 
 

106 

2.25 ± 0.77 x 
 

106 

8.60 ± 1.74 
 

x 105 

 
BDL 

 
BDL 

 
BDL 

 
#3 

1.33 ± 0.47 
 

x 107 

1.03 ± 0.62 
 

x 107 

1.92 ± 0.56 x 
 

106 

1.83 ± 0.51 x 
 

106 

1.80 ± 0.34 x 
 

106 

9.80 ± 4.83 
 

x 105 

2.55 ± 0.87 x 
 

105 

1.83 ± 0.57 x 
 

105 

1.03 ± 0.39 x 
 

105 

 
#4 

3.80 ± 0.59 
 

x 106 

1.92 ± 0.47 
 

x 106 

1.15 ± 0.27 x 
 

106 

4.52 ± 0.69 x 
 

105 

4.65 ± 0.73 x 
 

105 

2.04 ± 0.39 
 

x 105 

2.13 ± 0.65 x 
 

104 

3.44 ± 1.04 x 
 

104 

 
BDL 



 
 

Table S2. Resistance to simulated GIT conditions of skim milk-incorporated, spray dried Akkermansia muciniphila DSM 22959 (SM). The samples were aerobically stored, 

at 4 oC, for 60 days. The survivability to GIT conditions was evaluated every 2 weeks, following a standard protocol, as described [1], and CFU counts were evaluated every 

hour, with t = 0 corresponding to the A. muciniphila concentration at the beginning of the simulated GIT conditions; t = 2 to the end of the gastric phase; and t = 5, to the end 

of the intestinal phase. 

 
 

 
Timepoints (h) 

SM (CFU/g) 

1 14 28 45 60 

0 3.52 ± 0.00 x 108 6.73 ± 0.20 x 107 4.69 ± 0.97 x 107 2.75 ± 0.45 x 107 2.60 ± 0.24 x 107 

1 9.11 ± 3.71 x 107 1.62 ± 0.21 x 108 4.55 ± 0.55 x 107 2.07 ± 1.28 x 107 2.62 ± 1.39 x 107 

2 1.30 ± 0.23 x 108 1.58 ± 0.51 x 108 3.63 ± 0.77 x 107 2.43 ± 0.37 x 107 2.42 ± 0.69 x 107 

3 7.16 ± 1.90 x 107 4.17 ± 0.43 x 107 4.08 ± 0.95 x 107 3.27 ± 1.04 x 107 2.71 ± 0.74 x 107 

4 5.50 ± 0.74 x 107 1.43 ± 1.59 x 107 4.61 ± 1.75 x 107 2.49 ± 0.34 x 107 3.06 ± 1.61 x 107 

5 1.00 ± 0.31 x 108 4.54 ± 0.16 x 107 5.15 ± 1.66 x 107 2.28 ± 1.15 x 107 3.19 ± 1.22 x 107 
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