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1. Oxidation of tyrosol with TvL and AbL  

 

Figure S1 The color change of the reaction mixtures of the modification of tyrosol with 

AbL (yellow mixture) and TvL (pale mixture) after overnight incubation. 

2. Ultraviolet-Visible (UV-Vis) Spectra and HPLC Chromatograms of the Starting and the Laccase-

Treated Extracts 

 

Figure S2 UV-Vis spectra of the starting and laccase-treated extracts at the 

concentration of 0.5 mg mL-1. 
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Figure S3 HPLC chromatograms of the starting (A) and laccase-treated extracts [TvL-

modified (B) and AbL- modified (C)] at 330 nm.  
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Figure S4 HPLC chromatograms of the starting (A) and laccase-treated extracts [TvL-

modified (B) and AbL- modified (C)] at 280 nm. 
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3. GC-MS Chromatogram of the Natural Extract 

 

 

 

 

 

 

 

 

Figure S5 GC-MS total ionic chromatogram of the starting extract. 

 

 

Table S1 Phenolic compounds that were detected in the natural extract through GC-MS 

analysis. 

Standard compound Retention Time (min) % Similarity with Nist Library 

p-Hydroxybenzoic acid 7.975 90 

Tyrosol 23.283 95 

Syringic acid 40.401  

p-Coumaric acid 42.107 95 

Gallic acid 43.050 94 

Ferulic acid 48.880 91 

Caffeic acid 50.291 94 

Catechin 64.203 90 
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4. Ultraviolet-Visible (UV-Vis) Spectra of Standard Phenolic Compounds with TvL at Different 

Reaction Intervals 

 

Figure S6 UV-Vis spectra of the enzymatic modifications of phenolic compounds that 

were detected in the natural extract with TvL at various time intervals. ON stands for 

overnight incubation. 
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5. Ultraviolet-Visible (UV-Vis) Spectra of Standard Phenolic Compounds with AbL at Different 

Reaction Intervals 

 

Figure S7 UV-Vis spectra of the enzymatic modification of phenolic compounds that 

were detected in the natural extract with AbL at various time intervals. ON stands for 

overnight incubation.  
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6. HPLC Chromatograms of Reactions of Standard Phenolic Compounds with TvL and AbL at 

Selective Reaction Intervals 

 

Figure S8 Chromatogram at 280 nm of (A) standard compound tyrosol (Retention time 

= 5.867 min) (B) reaction of tyrosol with TvL after overnight incubation (Retention 

timeproduct1 = 14.697 min, Retention timeproduct2 = 18.644 min) (C) reaction of tyrosol with 

AbL after overnight incubation (Retention timeproduct1 = 3.194 min, Retention timeproduct2 

= 4.696 min, Retention timeproduct3 = 15.029 min). 
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Figure S9 Chromatogram at 280 nm of (A) standard compound syringic acid (Retention 

time1 = 10.974 min, Retention time2 = 11.358 min) (B) reaction of syringic acid with TvL 

after overnight incubation (Retention timeproduct1 = 9.027 min, Retention timeproduct2 = 

15.180 min, Retention timeproduct3 = 18.957 min) (C) reaction of syringic acid with AbL 

after overnight incubation (Retention timeproduct1 = 9.102 min, Retention timeproduct2 = 

15.180 min, Retention timeproduct3 = 18.980 min). 
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Figure S10 Chromatogram at 280 nm of (A) standard compound gallic acid (Retention 

time1 = 3.219 min, Retention time2 = 4.140 min) (B) reaction of gallic acid with TvL after 

30 min incubation (C) reaction of gallic acid with TvL after overnight incubation 

(Retention timeproduct1 = 2.130 min, Retention timeproduct2 = 2.285 min, Retention 

timeproduct3 = 2.624 min) (D) reaction of gallic acid with AbL after overnight incubation 

(Retention timeproduct = 2.302 min). 
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Figure S11 Chromatogram at 320 nm of (A) standard compound ferulic acid (Retention 

time = 13.569 min) (B) reaction of ferulic acid with TvL after 10 min incubation (C) 

reaction of ferulic acid with TvL after overnight incubation (Retention timeproduct1 = 

18.127 min, Retention timeproduct2 = 22.975 min) (D) reaction of ferulic acid with AbL 

after overnight incubation (Retention timeproduct1 = 16.654 min, Retention timeproduct2 = 

18.042 min, Retention timeproduct3 = 20.352 min). 



Catalysis Research 2023; 3(1), doi:10.21926/cr.2301004 
 

Page 11/14 

 

Figure S12 Chromatogram at 310 nm of (A) standard compound p-coumaric acid 

(Retention time = 12.642 min) (B) reaction of p-coumaric acid with TvL after 30 min 

incubation (C) reaction of p-coumaric acid with TvL after overnight incubation 

(Retention timeproduct1 = 16.760 min, Retention timeproduct2 = 20.070 min, Retention 

timeproduct3 = 20.762 min, Retention timeproduct4 = 21.419 min (D) reaction of p-coumaric 

acid with AbL after overnight incubation. 
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Figure S13 Chromatogram at 280 nm of (A) standard compound catechin (Retention 

time = 10.398 min) (B) reaction of catechin with TvL after 10 min incubation (C) reaction 

of catechin with TvL after overnight incubation (D) reaction of catechin with AbL after 

overnight incubation (Retention timeproduct1 = 14.032 min, Retention timeproduct2 = 15.304 

min). 
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Figure S14 Chromatogram at 320 nm of (A) standard compound caffeic acid (Retention 

time = 10.994 min) (B) reaction of caffeic acid with TvL after 10 min incubation (C) 

reaction of caffeic acid with TvL after overnight incubation (D) reaction of caffeic acid 

with AbL after overnight incubation (Retention timeproduct1 = 13.210 min, Retention 

timeproduct2 = 13.813 min, Retention timeproduct3 = 14.354 min). 
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Figure S15 Chromatogram at 350 nm of (A) standard compound luteolin (Retention time 

= 17.499 min) (B) reaction of luteolin with TvL after overnight incubation (C) reaction of 

luteolin with AbL after overnight incubation. 


