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Figure 1. The HPLC analysis of 2% Levoglucosan solution.
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Figure 2. The HPLC analysis of 2% Levoglucosan after bioconversion by ZS1 strain (4 d) .
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3. ZS1 M BB R (40 x)
Figure 3. The micrograph of ZS1 strain (40 x ) .
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Figure 4. Phylogenetic tree of Rhodosporidium kratochvilovae ZS1. Phylogenetic tree of strain ZS1 and relevant strains

constructed from complete sequences of 18S rDNA. Numbers in bracket represent the sequences accession number in Gene

Bank. The number at each branch points is the percentage supported by bootstrap. Bar, 0. 01 sequence divergence.
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Table 1. Effect of carbon source on the yield of biomass and carotrenoids by Rhodosporidium kratochvilovae

strain biomass/ (g/L) (wet weight)

carotrenoids/ (pg/g) (dry weight)

carbon source

mean standard deviation mean standard deviation
glucose 15.9 0.70 164. 8 3. 66
sucrose 19.3 0.53 259.4 4.51
levoglucosan 28.4 0.36 241.0 7.21
starch 2.43 0.23 17.5 0.62

lactose 1.17 0. 14

4.36 0.53
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Table 2. Effect of nitrogen source on the yield of carotrenoids and biomass by Rhodosporidium kratochvilovae

strain biomass (g/L) (wet weight)

carotrenoids (ug/g) (dry weight)

nitrogen source

mean standard deviation mean standard deviation
peptone 25.9 1.39 222.7 2.86
(NH,) ,S0, 7.6 0.30 23.6 1.13
urea 10. 4 0. 46 68.0 0.75
bean power 8.2 0.44 26.5 0.56
yeast power 30. 1 0.78 238. 1 6.74

HI 2 2 W) WL, DL BE R 2 1 R AR O Z0UR IS 41
AT REI AR R S E R R, U
% B0y Ay L I B B B v (30,1 /L, ), KW
hFEIA 238, 1 pg/g (FH) , b REHG 2 40 & 1
E B R 3T 77 10 38 E AU
2.5 MUEHBHTEPE NEWFES5ABEEL

i L B ah AL DL 1% P TERE O ik U 1%
W BF B O U HAb % 1 2 A A0 IS B e A R N
0.1% KH,PO,. 0.04% MgSO,. 0.1% K,HPO,,
0.03% FeSO, JoHl #, & pH 5.0, 30°C 180 r/
min ZEAF RN B IR o HURE 2> BT P IBE R (0 4 10 < 0 2K )
B NREEARIE S

S RO 5 DA 5 R 4 A T P9 Tk OB 1) 2 4k
HH98.T% , FKWE bR MR 4271 peg/g (F
) .

2.6 OXMESMEYMRABRTHNA

K 214 AT BEH2 B B B R SO % 1) 2T 4k 31 i
WP, pH & 6.0,30%C, 180 r/min, [ 4% 18 T &5
F2 5 d Ja o KB AR SZ AN AN A2 HPLC s ) 45
WY BRI TR P9 TR B R DR D o BE oD R B
WY 5 % 35 1k 2 00 BE 5 H N 4L A R R BEAE FOA AT
[l 2 A~ 8 7% 45 R 5 R B 28 50 R W9 o I
I A J5 SR 0 P R N AR T B T e 4 & TR B
PR 00 5 P b IS 2 it e LR T AR T 7 R b
EJOPS B

—o—conversion rate of levoglucosan
—e—content of carotrenoids

100 y500
£

g 804 {400

8 )
= &
o0 =
S 60 1300
2 3
s g
2 g
E 40 1200 £
c o<
S g
& ]
S 20 4100

=]

<

(5]

0 T T . 0
1 2 3 4 5
t/d

B iR ATARBELENXHS MR
Figure 5. Time course of conversion rate of levoglucosan and

carotrenoids production after conditions optimization.
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Isolation and identification of a strain converting
levoglucosan to carotenoid

Yixuan Zhao', Yuru Chen'" , Huan Sun', Junli Liu®, Min Wei’, Wenjing Xia'
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University, Nanjing 210023, Jiangsu Province, China

? Institute of Chemical Industry of Forest Products, CAF, Nanjing 210037, Jiangsu Province, China

Abstract: [Objective] In order to use cellulosic biomass effectively, we screened a strain that can convert levoglucosan
efficiently to carotenoids. [Methods] Strain ZS1 was isolated from soil using levoglucosan of cellulosis pyrolysis products
as sole carbon source. It was identified based on rDNA ITS sequence analysis and morphological characteristics.
Phylogenetic tree was constructed to determine its taxonomic status. The conversion rate of levoglucosan was analyzed by
high performance liquid chromatography. Carotenoid in fermentation liquid was detected by spectrophotometry. [Results]
The results show that ZS1could ferment levoglucosan efficiently and the consumption rate of levoglucosan reached 67. 0%
after 4 days. Strain ZS1 was identified as Rhodosporidium kratochvilovae (CGMCC NO:6365) based on the morphology
features and ITS sequence analysis. After optimization of culture conditions, the conversion rate of levoglucosan reached
98.7% after 5 days. The content of carotenoid in cells was 427. 1 pg/g (cell dry weight) . After conversion, 460. 4 g/
g (levoglucosan) of carotenoids could be produced with levoglucosan as carbon source. [Conclusion] The strain capable
fermenting levoglucosan was identified as R. kratochvilovae that could produce carotenoids with levoglucosan as carbon
source.

Keywords: levoglucosan, biomass pyrolysis, Rhodosporidium kratochvilovae, carotenoids

(RS o3 4: 5RIE )

Supported by the Special Project for Forest Public Benefit (200904055)
" Corresponding author. Tel: +86-25-85891527; E-mail: chenyuru@ njnu. edu. cn
Received: 23 September 2013 /Revised: 13 January 2014

e P 240 o A R

RUMEREFEEHN? —REKNETUNERERTRER?
% 4&?1 PR RSy ] BT R N T, B SO, R . ABURE LT IR, S IAE 2 DM 2N R A RS R .3 -6

OEPALY & 3
(1) B AR > B 2 2 b G 30 o G S IR AN o R 2 AT AT I, TR g HEAT BRSBTS JX/I\JJ_%% i
AL 2 N H o WERMIH 2 A7 T KR L BB, g AR PR AR 3 T K AUAT I, R R M, A

SRR B B[R] AT RE e ad 2 AN

(2) sepc Fia (B Egnan th B A R, WSS EE R H E-mail 54808 0 0 (G2 AR LS /X L) o fF
EAE R ME UR R 2 AT A% & A% S5 T TR AT

ERREEE ALAXHEMERZI A EECRARPEIVEENNMITEREEF4-





