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Abstract: Raman spectroscopy has been used widely in the field of biology in recent years due to
its characteristics of fast,real —time and non —destructive analysis. In this paper,laser tweezers
Raman spectroscopy (LTRS) was applied to detect the carotenoid content in Rhodotorula glutinis
cells. Based on this, Plackett—Burman design was applied for evaluating effects of related factors on
carotenoid production of Rhodotorula glutinis fermentation. Results showed that the factors including

glucose , tryptone,,pH and temperature presented the most major affecting on carotenoid yield. Then
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Box-Benhnken Design combined with response surface methodology was employed to optimize the

most important effect factors of carotenoid yield. The optimal fermentation conditions for high

carotenoid production consisted of 42.86 g/L. glucose,5 g/L. tryptone,5 g/L. yeast extract,1 g/L

potassium dihydrogen phosphate,0.5 ¢/L. Magnesium sulfate ,pH 7.0 with the temperature at 28.3°C.

This optimization resulted in an increase of carotenoid yield with an improvment of 45% when

compared with no optimizing.
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Fig. 1 Rhodotorula glutinis cells Raman spectrum
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Table 1 PB design and experimental result

___-_

1 3796.7
2 1 1 —1 1 —1 —1 —1 1 1 1 —1 34189
3 -1 1 1 -1 1 -1 -1 -1 1 1 1 843.8
4 1 -1 -1 1 -1 1 -1 -1 -1 1 1 2 274.6
5 1 1 -1 1 1 -1 1 -1 -1 -1 1 1122.0
6 1 1 1 -1 1 1 -1 1 -1 -1 -1 923.0
7 -1 1 1 1 -1 1 1 -1 1 -1 -1 908.1
8 -1 -1 1 1 1 -1 1 1 -1 1 -1 1 466.9
9 -1 -1 -1 1 1 1 -1 1 1 -1 1 584.8
10 1 -1 -1 -1 1 1 1 -1 1 1 -1 36773
11 -1 1 -1 -1 -1 1 1 1 -1 1 1 358.1
12 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 617.2
13 0 0 0 0 0 0 0 0 0 0 0 1 859.6
14 0 0 0 0 0 0 0 0 0 0 0 19453
15 0 0 0 0 0 0 0 0 0 0 0 1.989.9
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Table 2 Level range of factors and ANOVA result to PB design
ﬁ%#&ﬁ%im [ /(g/L) 152.808 1 0.001 1
1A R T R B/ (/1) X2 5 30 32.934 8 0.010 5
i £ £ L) Jo et R 2/ (o/ L) X 5 30 0.265 4 0.642 0
KH,PO, J5it & ¥ i /(g/L) X, 0 16 0.272 7 0.637 6
MgS0,+ TH,0 55t e i /(g/1) X 0 2 10.662 2 0.046 9

8 R o i VR BE /(mg/ L) X, 0 4.2 9.052 8 0.057 3

B e 3% T2 o K 3/ (mg/ L) X, 0 3.6 9.983 3 0.050 9

A T T S v/ (mg/ L) X 0 3.6 1.715 3 0.281 6

pH & Xo 4 7 58.721 5 0.004 6
R EE/C X 20 30 23.456 5 0.016 8
i 12 % ot et VR 2/ (mg/ 1) Xu 0 20 5.792 8 0.095 3
HLTH 27.787 8 0.009 7
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Table 3 BBD design and experimental result
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2 5053
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4 40 5 5.5 32 4543
5 40 17.5 55 26 3277
6 40 17.5 55 26 3124
7 20 17.5 5.5 32 699
8 60 5 5.5 26 2665
9 40 17.5 55 26 2724
10 20 30 55 26 548
11 60 17.5 5.5 20 1377
12 60 17.5 7 26 3266
13 20 17.5 7 26 791
14 20 17.5 4 26 594
15 60 17.5 5.5 32 2 000
16 40 30 4 26 960
17 40 30 55 20 771
18 60 30 55 26 1742
19 20 5 5.5 26 1 396
20 40 5 4 26 2 259
21 40 30 7 26 1 080
22 40 17.5 4 32 1243
23 40 17.5 4 20 916
24 40 17.5 7 32 4 279
25 40 30 55 32 552
26 20 17.5 55 20 726
27 60 17.5 4 26 1 805
28 40 17.5 7 20 1213
29 40 5 55 20 1 999
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Table 4 Result of regression analysis
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