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Figure S1. FT-IR spectrum of P(St-co-GMA) polyHIPE. 

 

 

 
Figure S2. Water wettability of polyHIPE scaffolds of PHI-0590, PHI-2090, PHI-1075, PHI-1080. 

 



 

 

Figure S3. Water contact angle (at 0.469 s) of PHI-1090 before (a) and after (b) immobilizing P. acidilactici. 

 

 

 
Figure S4. 1H-NMR spectrum of L-lactic acid. The unimodal at δ = 2.50 is corresponding to DMSO-d6 

solvent. 

 

  



 

 
Figure S5. SEM image of P. acidilactici immobilized PHI-1090 after 10 batches fermentation. The inset is 

the corresponding PHI photographs. 

 

 

 
Figure S6. Photograph of P. acidilactici immobilized PHI scaffold fermenting in a fermenter. 

 

  



 

Table S1. L-lactic acid yield by suspended P. acidilactici and P. acidilactici immobilized PHI-1090. 

Temperature L-lactic acid of suspended P. 

acidilactici (g/kg) [a] 

L-lactic acid of immobilized P. 

acidilactici (g/kg) [a] 

38 ℃ 26.1±0.9 32.0±1.1 

40 ℃ 28.0±0.7 28.7±1.2 

42 ℃ 29.1±1.5 34.0±1.0 

44 ℃ 23.8±0.9 24.3±0.6 

46 ℃ 26.6±0.8 27.6±1.0 

48 ℃ 27.7±1.4 28.1±0.6 

[a] Ratio of L-lactic acid mass to fermentation medium weight. 

 

 

Table S2. L-lactic acid yield by P. acidilactici immobilized on polyHIPEs with different structure. 

Sample L-lactic acid of immobilized P. 

acidilactici (g/kg) [a] 

Suspended P. acidilactici 29.1±1.2 

PHI-0590 29.6±0.7 

PHI-1090 34.0±1.0 

PHI-2090 28.9±1.5 

PHI-1075 31.7±0.8 

PHI-1080 32.1±0.9 

[a] Ratio of L-lactic acid mass to fermentation medium weight. 

 

 

Table S3. L-lactic acid yield enhancement using other scaffolds for cell immobilization. 

Scaffold Biocatalyst L-lactic acid yield 

enhancement [a] 

References 

SA-PVA gel Lactobacillus 

pentosus 

11.3% [1] 

Apple pomace Pediococcus 

acidilactici 

15.3% [2] 

Mesoporous silica-

based material 

Lactobacillus 

rhamnosus 

4.1% [3] 

Microtube array 

membrane 

Lactobacillus 

acidophilus 

7.2% [4] 

[a] Increased percentage of L-lactic acid yield by immobilized cells compared to free cells. 

 

  



 

Table S4. L-lactic acid yield and relative lactic acid yield of suspended P. acidilactici 

Cycle number L-lactic acid yield by suspended 

P. acidilactici (g/kg) [a] 

Relative lactic acid yield by 

suspended P. acidilactici (%) 

1 30.7±0.2 100 

2 28.8±1.3 93.5 

3 28.2±0.8 91.8 

4 27.6±1.5 89.9 

5 28.9±1.7 93.9 

6 24.8±0.9 80.8 

7 30.3±1.6 98.5 

8 29.5±0.8 95.9 

9 29.6±1.6 96.4 

10 28.7±1.9 93.3 

[a] Ratio of L-lactic acid mass to fermentation medium weight.  
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