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# # 507 23487 23 : MAJOR BIOTECHNOLOGY
KEY WORDS: LACTIC ACID/Rhizopus oryzae/SOLID STATE FERMENTATION

PARICHAT PHRUEKSAWAN : L(+)-LACTIC ACID PRODUCTION FROM CASSAVA
PULP BY Rhizopus oryzae. THESIS ADVISOR : NUTTHA THONGCHUL,Ph.D.,
THESIS CO-ADVOSOR : SARINTIP SOOKSAILLPh.D., 131 pp.
247199
L-lactic acid production from cassava pulp by' solid culture of Rhizopus oryzae
NRRL 395 was studied in a shaken flask. The effects of pH (controlled at 6.0 and without
pH control), shaking speed (without shaking, 80 rpm, and 150 rpm), and additional free
water (40%, 60%, and 80% of initial total weight) added into the solid substrate on lactic
acid production were investigated. The highest lactic acid production (206.20 mg per initial
dry weight of cassava pulp) was obtained when the solid cassava pulp was humidified by
free water (80% of initial dry weight of pulp). The culture was shaken at 80 rpm, and the pH
was controlled at 6.0. Increasing the amount of free water content and the shaking speed
as well as controlling the culture pH at 6.0 led to an increase in lactic acid production.
Additionally, pH control at 6.0 promoted amylases that were secreted by R. oryzae to
hydrolyze starch in cassava pulp which eventually led to the less amount of starch
remained in the pulp at the end of the cultivation when compared with the culture without
pH control. More cell biomass was found while less lactic acid was produced when urea
(0.3 and 0.5 g/L) was added into the cassava pulp substrate. In addition, more
glucoamylase was secreted and higher starch hydrolysis rate was observed when more
nitrogen was present. The extra commercial enzymes including cellulase (45, 92.50, and
182.50 U/g initial dry pulp) and glucoamylase (3.85 and 7.70 U/g initial dry pulp) added
into the solid state culture helped enhance lactic acid production. The maximum lactic acid
production of 463.18 mg/g initial dry pulp was obtained when 45 U of cellulase and 3.85 U
of glucoamylase (per g initial dry pulb) were added into the solid pulp substrate. This result
evidently indicated that such the amount of enzymes were sufficient for starch and
cellulose hydrolysis for use in lactic acid production. This implied that lactic acid
production by R. oryzae was the rate controlling step in the solid state culture when extra

enzymes were present.
Field of Study : .........Biotechnology.............  Student's Signature : ___ %03 RO+

Academic Year : 2010 Advisor's Signature :/[’Z/% %"7’{’
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