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Abstract: The effects of pretreatment methods of wheat straw on sophorolipids (SLs) fermentation by
Sarmerella bombicola were investigated, and the fermentation process conditions were then optimized.
Saccharification liquids were produced by cellulase hydrolysis and saccharification of wheat straw, which
were pretreated with dilute acid (DAP), sodium hydroxide (SHP) or sulfur trioxide microthermal explosion
(STMEP) respectively, and then used for SLs fermentation along with glucose supplement and activated
carbon detoxification. The results showed that SHP was the best wheat straw pretreatment in terms of
enzymatic saccharification, with the initial mass concentration of glucose in the saccharification solution
obtained 61.30 g/L, followed by STMEP and DAP with the initial mass concentrations of glucose 48.30 and
40.00 g/L, respectively. Meanwhile, it was found that STMEP saccharification liquid had the lowest mass
concentration of inhibitors, followed by SHP and DAP. Starmerella bombicola could directly use the
saccharification solution obtained above to produce SLs, but with different fermentation characteristics.
Compared with the control chemical synthesis medium, SHP and STMEP saccharification medium were
more conducive to acidic sophorolipid (ASL) accumulation, and the yield increased by 74.3% and 92.3% to
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(100.45£0.94) and (110.86+0.23) g/L. Glucose addition and activated carbon detoxification could further
improve SLs production. For SHP saccharification medium, glucose addition combined with activated
carbon detoxification further increased ASL production to (124.49%0.15) g/L; For STMEP saccharification
medium, lactonicsophorolipid (LSL) production was further increased to (32.02+0.11) g/L, which was

equivalent to the fermentation level of chemical synthesis medium [(34.73+0.06) g/L].
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Fig. 3 Effects of pretreatment models on glucose production
from enzymatic saccharification of wheat straw
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Table 1 Mass fraction of inhibitors in different saccharification liquids before and after detoxification
Jo R v BE /(mg/L)
B ELIES SFM DG-SFM

RWS 4 DAP 4] SHP STMEP 4] RWS 41 DAP 4] SHP STMEP 41
5-3 F B 7.71£0.35 3.10+0.21 0.33+0.19 0.98+0.25 4.7240.32 1.30+0.20 0.23+0.03 0.39+0.04
R 4.05£0.21 4.30+0.12 0.03+0.10 0.42+0.14 0.55+0.17 1.48+0.14 0.02+0.01 0.03+0.01
TR 0.34+0.02 0.36+0.24 0.04+0.01 — 0.26+0.12 0.32+0.02 0.01+0.01 —
L 1.80+0.12 3.72+0.14 — 3.30£0.11 1.27+0.22 2.56%0.11 — 2.2240.02
Sy 23.49+£1.32 26.67+£2.10  43.87+2.29 8.61+0.76 — — — —
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411 G-SHP 41 1% LSL = 43 il AL T 9.3% 11 26.1%,
{8 TSL =3 4R E T 5.4%H1 5.5%, ERJE A
FERR R o RV, 2 W) b o VAR Y R
HHT DAP M1 STMEP 4 LSL M4k, AFT
RWS 201 SHP 4 ASL i9AE . HIt, 7 TalkfbAr=
R, RARSE B RPN, AN SR IR AL
TR IRIAT) 4 AT A AR I B VR B A T I A R O 13
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Table 3  Effects of initial glucose mass concentration of adjustment on SLs production by Sarmerella bombicola in different

SFM
CFM/G-SFM %%ﬁ‘”ﬂ R e SRR A EI B pH LSL/(g/L) ASL/(g/L) TSL/(g/L)
WS /(g/L) (g/L) (g/L)
CFM 4 60 5.39+0.19 1.0240.19 2.7540.04 34.7340.06 57.6420.12 92.3742.62
G-RWS 41 60 7.56+0.37 0.260.01 4.300.01 10.29+1.17 29.90+0.35 40.1940.28
G-DAP 4 60 5.80%1.00 0.2040.06 3.8620.02 15.3340.12 52.3240.12 67.85%0.09
G-SHP 41 60 6.62%0.96 7.2540.33 3.85%0.01 23.4240.11 116.03+0.83 139.45+0.94
G-STMEP 41 60 6.60%0.70 6.48+2.60 3.9620.08 26.33+0.16 105.5440.75 131.87£0.81

2.7 BREALEX Starmerella bombicola % B A< B 48
b & BEF= SLs B 2ME
JINZE R T TR0 A B e 7 A 1R 00 ) 40 2 T
A B A KA, I A A B T 10 0 B

R, ARt — %8 T a4 Sarmerella
bombicola FJ /N2 7% FF A 6] DG-SFM( B DG-RWS
2H . DG-DAP 4 . DG-SHP 21 fl DG-STMEP 4)% [
7= SLs Mg, 255 L3 4,

* 4 EEALIEXT Sarmerella bombicola F AR [R] SEM 7 SLs 4 540
Table 4 Effects of detoxification on SLs production by Starmerella bombicola in different SFM

WEBEOIG R Ayt

A ET B T

CFM/DG-SFM I Nl L) W NIl pH LSL/(g/L) ASL/(g/L) TSL/(g/L)
CFM 4 60 5.39+0.19 1.02£0.19 2.75+0.04 34.7310.06 57.64+0.12 92.3742.62
DG-RWS 41 60 8.30+0.23 0.44£0.36 4.1840.16 27.56+0.22 36.3240.27 63.88+0.34
DG-DAP 4 60 5.30+0.11 0.61+0.21 3.76+0.03 15.6240.06 61.82+0.10 77.4440.16
DG-SHP 41 60 7.1240.16 4.22+1.15 3.60+0.08 25.03+0.11 124.49+0.15  149.52+0.16
DG-STMEP 41 60 6.66+0.28 5.87+0.46 4.1240.02 32.0240.11 102.3240.03  134.34+0.16

mE 4 rn, 5 G-SFM # I, Sarmerella
bombicola 7E 4 F DG-SFM H 1 2 SLs HIfig 196
ANRIFRE RS, Hh DG-RWS 4 AV B3R &
# . DG-STMEP 4 LSL /=i 4em 1 21.6%, ikF|
T(32.02+0.11) g/L, 5 CFM 4 [ (34.73+0.06) g/L )
MY, 5 G-SHP 4 A, DG-SHP 411y LSL. ASL
HTSL ;=i Al @ T 6.9% . 7.3%H1 7.2%, ik

F(25.0340.11). (124.49+0.15)F1(149.52+0.16) g/L.
I DG-STMEP 41 TSL =& A%} F G-STMEP 1
/NBREER) BT, ASL PP &= TR R R,

XL 5 SHP 41AH L, B X STMEP 41 ASL Al
TSL F= & AN K 45 A 13 G-SFM 411 A& B 55 4
LA B A ) e SO 8 5 T A, 2 O o
VR JSE 118 AN [) R R R I 25 ) TR I A7 A S 30 SFM
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3 it

(1) 30 00 5 A ] 904k B /N A2 6 AT 0 &35 g 2
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(3) it [ Sarmerella bombicola 7E A )4
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