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OBJECTIVE

To evaluate the potential of Spathaspora passalidarum and
Kluyveromyces marxianus for ethanol production from spent

Mmushroom substrate

METHODOLOGY
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Fermentation
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ABSTRACT

Spent mushroom substrate (SMS) Is a byproduct of the mushroom cultivation industry and poses a significant disposal
challenge. This study aimed to evaluate the potential of xylose-fermenting yeasts, Spathaspora passalidarum and
Kluyveromyces marxianus, for bioethanol production from SMS. The proximate composition of SMS was analyzed,
revealing cellulose, hemicellulose, and lignin contents of 37.29% + 0.21, 20.07% * 0.72, and 27.12% * 0.87, respectively. SMS
poretreated with 2% (w/v) NaOH and further hydrolyzed with 0.1% (v/v) H>SO, yielded total reducing sugar concentrations of
19.95 + 0.25 g/L and 38.80 + 0.76 g/L, respectively. To assess yeast tolerance, hydrolysates obtained from NaOH pretreatment
and NaOH followed by H,SO. hydrolysis were tested at concentrations of 25%, 50%, 75%, and 100% (v/v) using a spot test.
The results showed that S. passalidarum and K. marxianus could thrive at 25% (v/v) and 100% (v/v) hydrolysate
concentrations after NaOH pretreatment and NaOH followed by H,SO, hydrolysis, respectively. To further evaluate their
ethanol production potential, fermentation of the SMS hydrolysate at each selected concentration is currently in progress.

INTRODUCTION
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RESULTS
Table. 1 Compositional analysis of SMS. 2%(w/v) NaOH 0.1% (v/v) H2SO.
S. passalidarum CMUWF1-2
YPD + 0%

CompOSition Quantity (%) hydrolysate . . . ' # . . . " # K. marxianus DMKU3-1042
Total solids (TS) 92.49 + 0.02 LA L R I K marxianus CMUMK40-
Volatile solids (VS) 82.88 = 0.51
Cellulose 3729 + 0.21 YPD + 25%

; hydrolysate
Hemicellulose 2007 £ 072

2712 + 0.87

YPD + 50%
hydrolysate

Table. 2 Reducing sugars in NaOH and H,SO, hydrolysates. S. passalidarum

YPD + 75% and both strains of
Samples Reducing sugars hydrolysate K. marxianus could
(9/") tolerate 25%(v/v)
NaOH hydrolysate 19.95 + 0.24 NaOH hydrolysate
H.SO. hydrolysate 38.80 + 0.71 YPD +100% and 100% (v/v)

hydrolysate H.SO4 hydrolysate

Fig 1. Spot test for hydrolysate tolerance of S. passalidarum CMUF1-2,
K. marxianus DMKU3-1042 and K. marxianus CMUMK40-1 in NaOH and
H,SO. hydrolysates at concentration of 25%, 50%, 75% and 100% (v/v).
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Fig 2. Growth and reducing sugars utilization in YPD, YPD + 25% Fig 3.Growth and reducing sugars utilization in YPD, YPD + 25% NaOH
NaOH hydrolysate, YPD + 100% H,SO.4 hydrolysate using monoculture hydrolysate, YPD + 100% H,SO., hydrolysate using co-culture of CMUF1-
of S. passalidarum CMUF1-2, K. marxianus DMKU3-1042 and K. 2 + DMKU3-1042, CMUF1-2 + CMUMK40-1 and DMKU3-1042 +
marxianus CMUMK40-T. CMUMK4O0O-T.

Growth
K. marxianus DMKU3-1042 > K. marxianus CMUMK40-1 > S. passalidarum CMUWF1-2
CMUWF1-2 + DMKU3-1042 > CMUWF1-2 + CMUMK40-1 > DMKU3-1042+ CMUMK40-T

Reducing sugars utilization

K. marxianus CMUMK40-1 > K marxianus DMKU3-1042 > S. passalidarum CMUWF1-2
CMUWF1-2 + CMUMK40-1 >~ CMUWF1-2 + DMKU3-1042 > DMKU3-1042+ CMUMK40-1

CONCLUSION

SMS contained cellulose, hemicellulose, and lignin in concentrations of 37.29% + 0.21, 20.07% * 0.72, and 27.12% * 0.87, respectively.

The reducing sugar concentration in the H,SO, hydrolysate (38.80 + 0.71 g/L) was higher than that in the NaOH hydrolysate (19.95 + 0.24 g/L).

S. passalidarum and both strains of K. marxianus were able to tolerate 25% (v/v) NaOH hydrolysate and 100% (v/v) H.SO, hydrolysate.

Growth and reducing sugar utilization in monocultures grown in YPD, YPD + 25% NaOH hydrolysate, and YPD + 100% H,SO. hydrolysate showed that both strains of
K. marxianus had higher growth rates and sugar utilization compared to S. passalidarum CMUWEFT-2.

However, co-culturing S. passalidarum with K. marxianus enhanced the growth and reducing sugar utilization of S. passalidarum.

The DNS method may not be sufficient, as it contains errors and cannot detect all sugars or ethanol concentrations in hydrolysates, making HPLC analysis hecessary.




