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Abstract: [Objective] To obtain the carotenoid-producing yeast with potential application value,
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379 strains of yeasts were isolated and screened from Fuxian Lake samples. [Methods] Carotenoids
were extracted using acid-heating method, the content of carotenoids was determined by ultraviolet
spectrophotometer, and the distribution features of the carotenoid-producing yeasts were analyzed by
SPSS software. [Results] 318 yeast strains (83.91% of the tested strains) could produce carotenoids.
The yields of carotenoid among most strains ranged from 10 to 300 pg/g, and the highest amount was
up to 590.83 pg/g. These strains mainly belonged to the genera Rhodosporidium and Rhodotorula,
and the carotenoid-producing abilities of basidiomycetous yeasts were higher than those of
ascomycetous yeast strains. In this study, 9 strains with high carotenoid-producing abilities were
obtained, namely Rhodosporidium diobovatum (3 strains), Rhodosporidium paludigenum (2 strains),
Rhodotorula glutinis, Rhodotorula graminis, Sporidiobolus ruineniae, and Cystofilobasidium
macerans (1 strain respectively). [Conclusion] Large numbers of the carotenoid-producing yeasts
inhabited Fuxian Lake, and the “red yeasts” were higher yielding yeasts than others. The major
groups of carotenoid-producing yeasts were Rhodosporidium and Rhodotorula.
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Table 1 The results of carotenoid-producing yeasts from Fuxian Lake

Sesles Number of Carotenoid yield (pg/g)
strains 11-100 101-200 201-300 301-400 >400

Ascomycetes

Candida silvae 1

Candida sojae 4 2

Candida tropicalis 1

Candida xylopsoci 1

Debaryomyces hansenii 6

Galactomyces candidum 2 1

Geotrichum silvicola 4

Lodderomyces elongisporus 1

Pichia kudriavzevii 1 1

Torulaspora delbrueckii 2 1

Wickerhamomyces anomalus 3 3

Williopsis californica 1 1
Subtotal 27 15 0 0 0 0
Basidiomycetes

Cryptococcus albidus 14 6

Cryptococcus carnescens 1 1

Cryptococcus chernovii 4 1

Cryptococcus diffluens 1

Cryptococcus flavescens 7 5 1

Cryptococcus fragicola 1 1

Cryptococcus friedmannii 11 3

Cryptococcus heimaeyensis 1 1

Cryptococcus laurentii 1 1

Cryptococcus luteolus 2 2

Cryptococcus saitoi 12 2

Cryptococcus uzbekistanensis 2 1

Cystofilobasidium macerans 2 1

Filobasidium elegans 5 5

Filobasidium floriforme 8 7

Filobasidium uniguttulatum 3 1

Hannaella zeae 2 1 1

Leucosporidium scottii 1 1

Pseudozyma fusiformata 1 1

Rhodotorula glutinis 10 1 7 1 1

Rhodotorula graminis 11 1 6

Rhodotorula ingeniosa 1 1

Rhodotorula mucilaginosa 174 42 87 38 1 5

Rhodotorula slooffiae 1 1

Rhodotorula taiwanensis 1 1

Rhodosporidium diobovatum 9 1 7 1

Rhodosporidium fluviale 2 1 1

Rhodosporidium kratochvilovae 1 1

Rhodosporidium paludigenum 6 1 5

Rhodosporidium toruloides 7 2 3 2

Sporidiobolus ruineniae 1 1

Sporobolomyces alborubescens 2 1 1

Sporobolomyces phalffii 1 1

Trichosporon gracile 1

Trichosporon moniliiforme 1 1
Subtotal 308 90 103 56 9 12
Yeast-like

Aureobasidium pullulans 39 26 2

Aureobasidium proteae 5 5
Subtotal 44 31 2 0 0 0
Total 379 136 105 56 9 12
Percentage (%) 35.88 27.70 14.78 2.37 3.17
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Table 2 Secondary screening results of carotenoid-producing yeasts from Fuxian Lake
Carotenoid content (ng/g)

Species Strain No. Primary screening Rescreening
Rhodotorula mucilaginosa F4 735.71 210.66
F230 518.70 140.70
F484 422.45 165.27
F507 568.35 161.37
Rhodotorula graminis F19 318.65 260.97
F146 356.31 245.54
F506 356.39 208.05
Rhodotorula taiwanensis F17 407.46 140.95
Rhodotorula glutinis F40 263.30 168.30
F420 352.58 323.43
Sporidiobolus ruineniae F7 234.26 266.48
Cryptococcus flavescens F25 162.79 63.96
Cryptococcus carnescens F106 106.82 58.08
Cystofilobasidium macerans F281 568.28 590.83
Aureobasidium pullulans F415 141.70 73.38
Rhodosporidium diobovatum F32 324.84 251.50
F56 295.37 285.85
F303 272.18 139.09
F306 243.57 216.45
F314 236.44 320.23
F332 243.73 178.91
F355 272.70 182.72
Rhodosporidium fluviale F469 327.69 203.58
Rhodosporidium toruloides F92 215.84 68.02
F98 246.69 220.82
Rhodosporidium paludigenum F159 358.09 285.83
F240 427.85 233.14
F309 421.61 207.28
F351 448.23 234.38
F491 480.26 400.88
Sporobolomyces alborubescens F468 142.23 106.12
>250 ug/g 4 >300 pg/g 2
F281  590.83 pgle 8 SPSS
[23-26] (D
1 (Rh. glutinis)
(Rh. graminis) (Rh. taiwanensis)
23 ABBEMALHEBESEXRE NEM R Swide (R. paludigenum)
BT R 5 TR 3
(Rhodotorula) 3 (Rh.
(Rhodosporidium) mucilaginosa)
2 (R. toruloides)
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Figure 1 The distribution of dominant carotenoid-
producing yeast species in Fuxian Lake

Note: Within the same species, the same letter indicates no
difference, and the different letter shows significant difference.

#R3 BRESHMENMBESE

Table 3 The turbidity and conductivity of each sampling point

; Central area of the lake North area of the lake South area of the lake
tem 2 F3 F7 F8 F1 F4 F5 F6 F9 F10 Fll
o 0.39 0.11 0.26 0.18 0.12 0.16 0.15 0.27 0.12 0.54 0.25
Turbidity (NTU)
o 384 375 351 343 348 342 341 362 322 321
Conductivity (ps/cm)
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