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Fig. 1 Raman spectra of a single rhodotorula glutinis cell
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Fig. 2 Averaged Raman spectra of rhodotorula glutinis cells cultivated in different fermentation media

(a); Nitrogen resource; (b); Carbon resource

Abbreviation: A stands for ammonium sulfate; U urea; T: tryptone; YE: yeast extract; G: glucose;

F. fructose; S;: sucrose; M: maltose; L: lactose
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Fig.3 Correlations of carotenoid content using UV analysis vs. Raman peak heights (a) and carotenoid yields vs. OR values (b)
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Fig. 4 The effect of different fermentation media on carotenoid synthesis and yield. Raman peak heights at 1 508 cm™' of

rhodotorula glutinis cells cultivated in different nitrogen resource (a) and carbon resource (b), OR values in different

nitrogen resource (¢) and carbon resource (d)

Abbreviation: A: stands for ammonium sulfate; U; urea; T: tryptone; YE: yeast extract; G glucose;

F: fructose; S: sucrose; M: maltose; L: lactose
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Raman Tweezers-Based Analysis of Carotenoid Synthesis in Rhodotorula
Glutinis

YUAN Yu-feng"?, TAO Zhan-hua?* , LIU Jun-xian' , WANG Gui-wen?, LI Yong-qing®

1. College of Physics and Technology, Guangxi Normal University, Guilin 541004, China

2. Lab of Biophysics of Guangxi Academy of Sciences, Nanning 530003, China

3. Department of Physics, East Carolina University, Greenville, East Carolina 27858-4353, USA

Abstract Carotenoid synthesis in Rhodotorula glutinis was investigated with Raman tweezers in order to find the effect of
nitrogen and carbon resource on carotenoid yield. The cells in fermentation terminus were harvested, and then divided into two
parts, one for UV analysis, the other for Raman tweezers detection. Original spectra were preprocessed by carrying out
background elimination and baseline correction, and the averaged spectra of cells cultivated in different fermentation medium
were analyzed qualitatively. The results showed that the Raman intensity of carotenoid were obviously different. There was a
high correlation between UV results and Raman peak height data, the correlation coefficients of fitted parameters were 0. 907 8
and 0. 912 1, respectively. Quantitative analysis of 1 508 cm ™! peak height indicated that the appropriate nitrogen and carbon
resources for the growth of Rhodotorula glutinis cells and synthesis of carotenoid were yeast extract— tryptone, and glucose,
respectively. The above results suggest that Raman tweezers can provide information about carotenoids in Rhodotorula glutinis

cells and serve as an effective tool for real time measurement of carotenoid synthesis and optimization of fermentation medium.
Keywords Carotenoids; Rhodotorula glutinis; Raman spectroscopy; Laser tweezers
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