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A Study on the Method of Manufacturing Lactic Acid from Seaweed Biomass
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Abstract With the spread of COVID-19 worldwide, non-face-to-face services have grown rapidly, but at the same time,
the problem of plastic waste is getting worse. Accordingly, eco-friendly policies such as carbon neutrality and sustainable
circular economy are being promoted worldwide. Due to the high demand for eco-friendly products, the packaging indus-
try is trying to develop eco-friendly packaging materials using PLA and PBAT and create new business models. On the
other hand, Ulva australis occurs in large quantities in the southern seas of Korea and off the coast of Jeju Island, causing
marine environmental problems. In this study, lactic acid was produced through dilute acid pretreatment, enzymatic sac-
charification, and fermentation processes to utilize Ulva australis as a new alternative energy raw material. In general,
seaweeds vary in carbohydrate content and sugar composition depending on the species, harvest location, and time. Sea-
weed is mainly composed of polysaccharides such as cellulose, alginate, mannan, and xylan, but does not contain lignin.
It is difficult to expect high extraction yield of the complex polysaccharide constituting Ulva australis with only one pro-
cess. However, the fusion process of dilute acid and enzymatic saccharification presented in this study can extract most
of the sugars contained in Ulva australis. Therefore, the fusion process is considered to be able to expect high lactic acid
production yield when a commercial-scale production process is established.
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Table 1. Pretreatment conditions for fermentation sugar production
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Fig. 3. Glucan, galactan extraction yield and byproducts concentration of liquid hydrolysate according to reaction time and H,SO, con-
centration(Left: 15 min, Right: 30 min, reaction conditions: reaction temperature 121°C, solid:liquid = 1:15.).
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Fig. 8. Sugar mass balance of the process of manufacturing a lactic acid using Ulva australis.
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