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SOCHEATA CHOU: OPTIMIZATION OF D-(-)-LACTIC ACID PRODUCTION FROM
PINEAPPLE CROWN USING METABOLICALLY ENGINEERED KLEBSIELLA OXYTOCA
KISO04-91T. THESIS ADVISOR: ASSOC. PROF. KAEMWICH JANTAMA, Ph.D, 82 PP.

Keyword: Pineapple crown/Lactic acid/Alkaline pretreatment/Separate hydrolysis and

fermentation/Simultaneous saccharification and fermentation

Pineapple crowns (PIC) represent a lignocellulosic and industrial waste
byproduct from pineapple processing industries, with promising potential as a
feedstock for microbial biochemical production. However, limited research has been
conducted on the valorization of PIC for this purpose. In this study, a technological
platform was developed for high-yield, high-productivity production of D-(-)-lactic acid
from PIC using an engineered strain of Klebsiella oxytoca KIS004-91T. Pretreatment of
PIC was performed using 0.75 N NaOH, resulting in a recovery yield of 37.8+4.0% (w/w)
pretreated PIC containing 62.5+0.1% (w/w) fermentable sugars. Enzymatic hydrolysis
of 20 ¢/L of pretreated PIC using an optimal crude cellulase loading of 60 PCU/g at
50°C achieved a maximum total reducing sugar concentration of 13.69+0.36 ¢/L and a
cellulose saccharification efficiency of 89.77+1.41% (w/w). Subsequent fermentation
under separate hydrolysis and fermentation (SHF) conditions using 100 g¢/L of NaOH-
pretreated PIC yielded 45.69+1.16 ¢/L D-(-)-lactic acid, with a conversion yield of
0.81£0.02 ¢/¢ and a productivity of 1.92+0.35 ¢/L/h. Under simultaneous
saccharification and fermentation (SSF) using 75 ¢/L of pretreated PIC, 31.50+1.97 ¢/L
of D-(-)-lactic acid was produced, with a yield of 0.70+0.03 g¢/¢ and a productivity of
1.07+£0.03 ¢/L/h. Further optimization using a fed-batch SHF strategy significantly
enhanced D-(-)-lactic acid production to 62.87+0.42 g/L, achieving a yield of 0.96+0.07
g/¢ and a productivity of 1.31+0.01 ¢/L/h. The fermentation process was carried out in
a low-salt medium, producing high-purity D-(-)-lactic acid with minimal by-product
formation, including 2,3-butanediol and acetic acid (~3.5 ¢/L). These findings highlight

PIC as a viable alternative biomass for sustainable D-lactic acid production, offering



potential for cost reduction, waste valorization, and advancement toward a zero-waste

biorefinery approach.
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