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Enzymatic Hydrolysis of Pre-treated Ulva pertusa with Alkaline Peroxide
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Algae is an abundant and potential fermentation substrate. The enzymatic hydrolysis of algae was investigated by pre-treating
an alkaline hydrogen peroxide with commercial cellulase and viscozyme. Algae used in this study was the Ulva pertusa. The
evaluated response was the yield of released glucose after the enzymatic hydrolysis. Alkaline hydrogen peroxide containing
mixtures of 1 wt% hydrogen peroxide and 1~1.75 wt% sodium hydroxide was also used. The results show that the highest
glucose conversion was obtained for Ulva pertusa using 5 wit% hydrogen peroxide at 60 C for 3 h. The required amount
of enzymes after the pre-treatment with alkaline hydrogen peroxide were reduced by far compared to that of untreated Ulva
pertusa. Also, the amount of glucose that is released during the enzymatic hydrolysis was increased.
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Figure 1. Effect of hydrolysis time on d-glucose yield with un-pretreated
raw material (50 C).
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Figure 2. Effect of sodium hydroxide loading in alkaline peroxide
pre-treatment stage (60 C, 3 h) on d-glucose yield of Ulva pertusa
after enzymatic hydrolysis (50 T, 10 h).
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Figure 3. Effect of alkaline peroxide loading in pre-treatment stage (60
C, 3 h) on d-glucose yield after enzymatic hydrolysis (50 C, 10 h).
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Figure 4. Comparison of glucose yield between alkaline peroxide and
alkali pre-treatment (60 C, 3 h) after enzymatic hydrolysis (50 C, 10 h).
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Figure 5. Scanning electron microscopy (5000x) showing the effect of
pre-treatment conditions in Ulva pertusa. (1) Image of untreated Ulva
pertusa, (2) Ulva pertusa pre-treated with mixed solution (HO, +
NaOH), and (3) Ulva pertusa pre-treated with NaOH.
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Figure 6. Effect of the temperature of alkaline peroxide pre-treatment
(3 h) on d-glucose yield after enzymatic hydrolysis (50 C, 10 h).
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Figure 7. Effects of enzyme addition on d-glucose of algae (Ulva
pertusa) after alkaline peroxide pre-treatment (60 C, 3 h) and
enzymatic hydrolysis (50 C, 10 h): Enzymes addition reduction
according to alkaline peroxide pre-treatment ; Enzymes dosage per g
dry matter. Loading 0.5 x = Celluclast 1.5 L 15 FPU, Viscozyme L
30 CBU. Loadings 0.375x%, 0.25%, 0.125% represent 0.75, 0.5, and 0.25

times of loading 0.5%, respectively.
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