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Infrared Spectroscopy and Raman Spectroscopy Study on High Resistant Aluminum

Rhodotorula Taiwanensis RS1
CHENG Si ', WANG Chao ', SHEN Renfang '**

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: RS1 is a high aluminum resistant Rhodotorula taiwanensis strain selected from acid soil of oil tea in Yingtan of
Jiangxi Province, which can tolerate aluminum concentration up to 200 mmol/L. Previous studies have showed that RS1 can
immobilize aluminum on the cell surface and block it from entering the cell. However, it is unclear what kind of group on the cell
surface is involved in aluminum fixation. In this paper, Fourier transform infrared spectroscopy and Raman spectroscopy were
used to study the surface functional group changes of RS1 cells under aluminum stress in order to explore the high aluminum
resistance mechanism of RS1 from the perspective of spectroscopy. It was found that the absorption peak at 1 403 cm™ in the IR
spectrum of RS1 was red shifted to 1 397 cm™ after treatment with 70 mmol/L aluminum for 24 h, which may be a carboxyl group.
A new absorption peak appeared at 1 706 cm™', which may be a carbonyl peak. The absorption peak intensities of amide I band in
the IR spectrum with aluminum treatment were significantly increased and the mannan peak disappeared. The new absorption
peaks of the Raman spectrum at 779 cm™, 856 cm™ and 1 270 cm™ may be the absorption peaks of RNA, tyrosine and amide 111
band, respectively. The results of IR and Raman spectroscopy show that the substances related to aluminum adsorption on the
surface of RS1 cells are mainly polysaccharides and proteins of cell wall, and the main functional groups include carboxyl groups,
carbonyl groups and amide groups. The immobilization of aluminum by these functional groups on cell surface may be an
important mechanism for the high aluminum tolerance of Rhodotorula taiwanensis RS1.

Key words: Rhodotorula; Aluminum toxicity; Fourier transform infrared spectrum; Raman spectroscopy
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Fig. 1 Tolerance of RS1 to different Al concentrations
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Fig.2 FTIR spectroscopy of RS1
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Table 1 Tentative assignment of FTIR derived from RS1

Xt BR 41 W37 (cm™) ER AL B A3 ( em™) Xt v % A 35 A
804 - H IR
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- 1706 Cc=0
1744 1744 Jik(C=0 B %5z 2))
2853 2853 JiE W 2 (C-HL A A i 45 415 3
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e - FORKKE B L, T RF,
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3000
02+ * -
Z S 2000
el <
]
. U 1000
0 804 107614031 5431 6451 706 1 744 2 8532 923 0 ; L . I )
FHEEIERL (cm) 1ooo 11300
B FEA % (em™)
(B s R 7 B R e R 2 I, T EITR]) . )
3 RS1BAIE R AR B AT S0 I 3R 1 B4 RS1i2HEE
Fig. 3 FTIR intensities of RS1 with and without Al treatment Fig. 4 Raman spectra of RS1
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Table 2 Tentative assignment of Raman bands derived from RS1

ot B AL VA AV (cm ™) ER AL PRA AV (em™) POpIE SEIEi=E/N
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- 856 i B R (X A L B I 41 3
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1450 1448 g2k, 1 (C-H B8 IR 3h)
1572 1572 15, T 4y T My
1 600 1 602 1% SR AR N AR
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Fig. 5 Raman intensities of RS1 with and without Al treatment
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