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Table S1. Effects of hydrogen-rich water and lactulose on pH values in different intestine segments 
of piglets fed a Fusarium mycotoxin-contaminated diet 1,2. 

Items NC MC MC+LAC MC+HRW SEM P-value 

Stomach 3.09  2.75  3.87  2.65  0.20  0.118  

Duodenum 6.29  6.17  6.13  6.31  0.13  0.958  

Jejunum 5.97  6.37  5.87  6.23  0.08  0.067  

Ileum 6.30  6.99  6.80  6.74  0.10  0.100  

Caecum 5.94  6.02  5.70  6.14  0.07  0.192  

Colon 6.05  5.91  5.78  6.19  0.06  0.120  

Rectum 6.45  6.80  6.94  6.70  0.07  0.070  
1 NC (negative control) = basal diet, MC = Fusarium mycotoxins-contaminated diet, MC+LAC = MC 
diet + lactulose treatment, and MC +HRW = MC diet + hydrogen-rich water treatment. 2 n = 5. 
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Table S2. Ingredient composition and nutrient contents of control and experimental diets. 

Item NC 1 diet MC 2 diet 
Ingredients, % 
Normal corn 16.75 16.75 
Fusarium toxins uncontaminated corn 44.50 - 
Fusarium toxins contaminated corn - 44.50 
Soybean meal 15.79 15.79 
Extruded soybean 10.0 10.0 
Fish meal 5.0 5.0 
Wheat bran 3.0 3.0 
Soybean oil 1.74 1.74 
Vitamin and mineral premix3 1.0 1.0 
Limestone powder 0.98 0.98 
Calcium hydrogen phosphate 0.78 0.78 
Salt 0.37 0.37 
Lysine HCl (98%) 0.09 0.09 
Total 100.00 100.00 
Analyzed chemical composition4 
DM, % 88.96 88.28 
CP, % 20.11 20.4 
Crude ash, % 4.70 4.89 
Crude fiber, % 1.71 1.96 
Ether extract, % 8.04 8.65 
Calculated DE,5 kcal/kg 3,400.00 3,400.00 

1 NC, negative control (basal diet); 2 MC, mycotoxin-contaminated diet. 3 Provided, per kilogram of 
diet (as-fed basis) 55 mg Zn (ZnSO4), 30 mg Cu (CuSO4), 60 mg Mn (MnSO4), 120 mg Fe (FeSO4), 1 mg 
I (KI), 2 mg Co (CoSO4), 0.3 mg Se (Na2SeO3), 9,000 IU vitamin A, 1,800 IU vitamin D3, 40 IU vitamin 
E, 3 mg vitamin B1, 4.5 mg vitamin B2, 16 mg pantothenic acid, 10 mg vitamin B6, 0.08 mg vitamin B12, 
28 mg niacin, 2 mg folic acid, 1.8 mg vitamin K3, 0.2 mg biotin, 800 mg choline chloride, and 100 mg 
vitamin C. The premix did not contain additional Cu, Zn, antibiotics, or probiotics. 4 Unless indicated 
otherwise. 5 Based on a DM content of 88%. 
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Table S3. Primers sequences used in this study. 

Target species Primer pair  Sequence 5'-3' Reference 

Total bacteria for DGGE U968-F-GC 
CGCCCGGGGCGCGCCCCGGGCGGGGCGGGGGCA
CGGGGGGAACGCGAAGAACCTTAC 

[1]  L1401-R CGGTGTGTACAAGACCC 
Methanogenic Archaea 
for DGGE 519-F CAGCCGCCGCGGTAA 

[2]  915-R-GC 
CGCCCGCCGCGCCCCGCGCCCGGCCCGCCGCCCC
CGCCCCGTGCTCCCCCGCCAATTCCT 

Total bacteria for qPCR Bact1369-F CGGTGAATACGTTCYCGG 
[3]  Bact1492-R GGWTACCTTGTTACGACTT 

Bifidobacterium spp Bifi-F TCGCGTCYGGTGTGAAAG 
[4]  Bifi-R GGTGTTCTTCCCGATATCTACA 

Lactobacilli spp. LAC1 AGCAGTAGGGAATCTTCCA 
[5]  Lab0677 CACCGCTACACATGGAG 

Enterococcus spp. Ent1-F TACTGACAAACCATTCATGATG 
[6]  Ent1-R AACTTCGTCACCAACGCGAAC 

Escherichia coli  E.coli-F CATGCCGCGTGTATGAAGAA 
[7]  E.coli-R CGGGTAACGTCAATGAGCAAA 

Acetogenic bacteria FTHFS-F TTYACWGGHGAYTTCCATGC 
[8] FTHFS-R GTATTGDGTYTTRGCCATACA 

Sulfate-reducing bacteria Aps-F TGGCAGATMATGATYMACGGG 
[9]  Aps-R GGGCCGTAACCGTCCTTGAA 

Methanogenic Archaea qmcrA-F TTCGGTGGATCDCARAGRGC [10] 
   qmcrA-R GBARGTCGWAWCCGTAGAATCC 
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Figure S1. Effects of hydrogen-rich water and lactulose on the relative colon and caecum weights of 
piglets fed a Fusarium mycotoxin-contaminated diet. Each column represents the mean hydrogen 
levels with five independent replications, mean ± SD. Letters a-b above the bars indicate statistical 
significance (p < 0.05) among the four treatments. NC (negative control), basal diet; MC, Fusarium 
mycotoxins-contaminated diet; MC+LAC, MC diet + lactulose treatment; and MC +HRW, MC diet + 
hydrogen-rich water treatment. 
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