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Optimization of lipid production from Rhodotorula glutinis CA815 under
solid-state fermentation with waste tobacco stems by Plackett-Burman design
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ABSTRACT: Objective To realize the resource utilization of waste tobacco stem (WTS) and obtain cheap
fermentation substrate of microbial oil. Methods Rhodotorula glutinis CA815 was used as the starting strain, and
solid-state fermentation of WTS was performed by shake flask method. After fermentation, a proper amount of
normal saline was added and mixed evenly, and the biomass of Rhodotorula glutinis CA815 was obtained by double
layer gauze filtration. The yeast cell lipid was extracted by acid-heating method. Plackett-Burman (PB) design was
employed to evaluate some variables which were relevant to lipid production of Rhodotorula glutinis CA815 under

solid-state fermentation of WTS. Results The PB design results showed that among eleven selected variables,
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peptone, yeast powder and culture time, as three key factors, were found to significantly influence lipid production,

the highest biomass of Rhodotorula glutinis CA815 could reach 79.00 mg/g, and the maximum production of lipid

could reach 4.633 pg/g. Conclusion

Under PB design conditions, WTS is used as the main substrate of

Rhodotorula glutinis CA815. By adding appropriate amount of yeast powder, peptone and optimizing culture time,

the lipid can be produced by solid -state fermentation from WTS.

KEY WORDS: tobacco stem; solid-state fermentation; lipid; Plackett-Burman design; Rhodotorula glutinis
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Table 1 Levels and codes of variables used in the Plackett-
Burman design

FIKF
RIS (S AL
-1 1
X I g/kg 0 10
X T g/kg 0 10
X3 [lZ35%i) g/kg 0 5
Xy R g/kg 0 5
X; TRk g/kg 0 1
X R — A g/kg 0 2
X; FriEg g/kg 0 0.5
X Tt R i g/kg 0 2
Xo TR B g/kg 0 0.5
X pH — 6 7
X SR Bt d 5 7
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FEZ¥ 100 mL o B 20 mL 1 A€ % 8000 r/min 0> 5 min, 7
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70 'C T 2 h BHIFRE I 1 g R IhAg & .
243 HIESH

SEISEE K ] Design-Expert 8.0.6 G140 @ A4- k47
Ab R

3 HZRED

WTS B9 504

WTS H & A R i Pl s Kt s, L8
BRI 20 I, ZOKEIIE WTS ATy —FhERf i)
(P 2 R Mo RO o A I T AT A/ N [ 2 A T el A v A B
LR, /INURE S 5 BE 6 412 13t B R 9 ful A W A T SR
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Table 2 Main compositions of WTS
% MR OBE ap A
T (gL) 20.35 1.73 0.84 2.53 2.03

32 PBRITAERER

PB ¥ itscge, 9. g i B N AE W3R 3,
MWL AW, MAEYRETE, m/NMIRNEH 61.00 mg/g,
R RAE A 79.00 mg/g; IR P B/ N R K by 4873
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Table 3 Experiment scheme and results of Plackett-Burman design

HEs X X X; X, X; X; X; Xz Xo Xo  Xu Y (mg/g) AR R (ne/e)
1 -1 1 -1 1 1 -1 1 1 1 -1 -1 66.00 2.439
2 1 -1 1 1 1 -1 -1 -1 1 -1 1 71.50 3.516
3 1 1 -1 1 1 -1 -1 -1 1 -1 1 61.00 1.929
4 1 1 1 1 1 1 1 1 -1 -1 -1 74.00 2.024
5 1 1 1 1 1 -1 1 -1 1 1 -1 79.00 0.810
6 1 1 1 1 1 1 1 -1 -1 1 -1 68.00 3.158
7 1 1 1 -1 1 -1 1 1 1 1 1 70.00 4.198
8 -1 1 -1 1 1 1 1 -1 1 1 1 67.50 4.633
9 -1 1 1 -1 1 1 -1 1 1 1 -1 72.00 0.351
10 1 1 1 1 1 1 -1 1 1 -1 1 76.00 2.033
11 1 1 1 1 1 -1 -1 1 1 1 1 78.50 3.896
12 1 1 1 1 1 1 1 -1 -1 -1 1 73.50 1.327
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Table 4 Variance analysis of Plackett-Burman design results

% Fum AmE By F{H  Prob>F"
T 20.41 8 2.55 153.15 0.0008
X 0.11 1 0.11 6.78 0.0802
X> 0.74 1 0.74 44.65 0.0068
X; 3.48 1 3.48 209.11 0.0007
X 6.78 1 6.78 406.74 0.0003
X5 0.89 1 0.89 53.22 0.0053
Xo 0.63 1 0.63 37.82 0.0086
Xio 1.19 1 1.19 71.39 0.0035
X 6.59 1 6.59 395.45 0.0003

H:: *FR Prob>F /T 0.05, FHIBIR a2 504 B35 0; Prob>F
/NF0.01, FRUIERI K SH0E W i E R

®5 PBRIHAWLFHIXE FXmAE =B TEE

Table 5 Contribution of the tested variables to lipid production in Plackett-Burman design

ISy X X X3 Xy Xs Xs X7 As Xo Xio X
TTHRBE (%) 0.55 3.64 17.03 33.12 0.046 4.33 0.12 0.076 3.08 5.81 30.20
. Rhodotorula glutinis TR29 [J]. Renew Energy, 2016, 99: 198-204.
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