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Abstract: Tobacco stem is a typical solid waste in the tobacco industry,to explore technologies for the resource utiliza-
tion of waste tobacco stems (WTS) , Plackett-Burman (PB) design was employed to evaluate some variables which were
relevant to carotenoids production of Rhodotorula rubra JLC under solid state fermentation of WTS. Among ten selected
variables , loading capacity, culturing time and yeast powder, as three key factors, were found to significantly influence ca-

rotenoids production via PB design and the following statistic analysis. Under PB design conditions, the maximum produc-

tion of carotenoids reached 21.54 pg/g.
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Table 1  The two levels of variables and codes used in the
Plackett-Burman design
Ty GES My K Z K Levels of factors
Variable Factor Unit 1 1
X1 B30 g 10 20
X2 T mg/g 0 10
X3 B mg/g 0 10
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BERTLLH (v/w) o
Note : D The quantity of WTS in a 250 mL Erlenmeyer flask ;@ The ratio

of the seed broth to fermentation substrates (v/w).
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Table 2 The main compositions of WTS used in this study(g/L)

Iﬁa}?ﬁ g :E)fz T()tji ke i A
. Nicotine Potassium  Chlorine
components sugar nitrogen
F & Content  20.35 1.73 0.84 2.53 2.03
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Table 3 Plackett-Burman design matrix with biomass and carotenoid production

OREE R E

-
RISy X2 X3 X4 X5 X6 X7 X8 X9 X10 Bétijzi Pigment - Pigment
No. (mg/g) content production
(pe/g) (peg/s)
1 1 1 1 1 1 1 1 1 1 1 73.90 205.28 15.17
2 1 1 1 1 1 1 1 1 1 1 70. 60 199. 15 14.06
3 1 1 1 1 1 1 1 1 1 1 72.80 250. 82 18.26
4 1 1 1 1 1 1 1 1 1 1 86. 40 249. 31 21.54
5 1 1 1 1 1 1 1 1 1 1 78.30 213.86 15.89
6 1 1 1 1 1 1 1 1 1 1 51.30 173. 68 8.91
7 1 1 1 1 1 1 1 1 1 1 69. 80 231.66 16.17
8 1 1 1 1 1 1 1 1 1 1 83.00 187.35 15.55
9 1 1 1 1 1 1 1 1 1 1 76. 40 234.69 17.93
10 1 1 1 1 1 1 1 1 1 1 71.20 238.20 16.96
11 1 1 1 1 1 1 1 | 1 1 89.45 203.02 18.16
12 1 1 1 1 1 1 1 1 1 1 75.55 222.24 16.79

2.3 PBiZiHRIEMAEST

Prob > F {H ) K/INGE 1S R B A &A1
S B, 24 Prob > FAE/NF0.05, %A B 2%
S0, 24 Prob > F {H/NTF 0. 01, F2 004 b i 252
ik PB R B g SR AT )7 2 4 AT LK 4,

SERFA SRR IR B B K. AR R PR
10 AN HZ b, 85 R R 2B A NaNO; X 52 B 5 7l
SN S 3 TR EERERS L (NH, ) ,S0, B 35 & Al
B SR )% S G ARE AR 5 M) b 2

x4 PBIRITABERFTENN

Table 4  Variance analysis of Plackett-Burman design experimental results

CFS FIiH e 1)y F i Prob 5 FO
Factor Sum of squares Degree of freedom Mean square F value
B Model 98.93 9 10.99 26.76 0.0365*
X1 29.18 1 29.18 71.03 0.0138"
X2 8.13 1 8.13 19.80 0.0470"
X3 5.37 1 5.37 13.07 0.0687
X4 5.11 1 5.11 12.43 0.0719
X5 14.73 1 14.73 35.85 0.0268 *
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SRR EE  RELE R JLC [8135% W BE FARA ) 25 21 8 D AT 235

X6 9.70 1
X8 4.46 1
X10 17.62 1

9.70 23.62 0.0398 *
4.46 10.85 0.0811
17.62 42.90 0.0225

1 :OProb > F /NF 0. 05, R BB LS4 25200 5 Prob > F/NF 0. 01, SR BRI B S 406 B i 520
Note : DProb > F less than 0. 035 ,indicates that the model or parameters have a significant effect;(2) Prob > F less than 0. 01 ,indicates that the model or

parameter has an extremely significant effect.
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Table 5 The contribution of the tested variables to carotenoids production in Plackett-Burman design( % )

SN

X1 * X2 X3 X4 X5 X6 X8 X10 =
Factor
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