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Screening of yeast with biosurfactant production from pickled
vegetables

BI Luanluan'?, QIU Xunhan'?, ZENG Silian'?, REN Jiali"?, ZHOU Bo"'?
1 Hunan Key Laboratory of Forestry Edible Resources Safety and Processing, Changsha 410004, Hunan, China
2 College of Food Science and Engineering, Central South University of Forestry and Technology, Changsha 410004,
Hunan, China
Abstract: [Background] Biosurfactants produced by microorganisms have many characteristics, such
as low toxicity, high efficiency and biodegradability, which can alleviate the environmental problems
caused by chemical surfactants. Therefore, the screening of high-yielding and safe biosurfactant-
producing strains has attracted more attention. [Objective] To screen biosurfactant-producing strains for
medicine and food use from pickled vegetable. [Methods] A biosurfactant-producing strain obtained
from pickled vegetables by the method of drop collapse and oil displaced circle, and this strain was
identified by morphological observation, physiological and biochemical identification, rDNA ITS
sequence analysis. The composition and functional properties of biosurfactants were identified and
determined by the method of droplet collapse diameter, emulsification activity and chemical analysis.
[Results] A biosurfactant-producing strain, Pichia manshurica YM-7, was screened from household
pickled vegetables in Dianjiang District, Chongqing. The biosurfactant increased the droplet collapse
diameter by 27.5%, and decreased surface tension of phosphate buffered saline by 49.21% (from
71.87 mN/m to 36.50 mN/m). The emulsification index of the biosurfactant extracts reached 63.0% after
being mixed with vegetable oil in equal proportions at 8 days (the control droped to 0 after being placed
for 6 days). [Conclusion] P. manshurica YM-7, an excellent biosurfactant-producing strain, was
successfully screened from the pickled vegetable, and its biosurfactant has good emulsifying properties

for certain application prospect in food, medicine and cosmetics industy.
Keywords: Pichia manshurica; biosurfactant; strain screening; emulsification
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Figure 1

Screening of strains with the capable of producing surfactants. A: The spread of oil droplets on lawn;

—: There is a marked expansion of the oil droplets on the lawn. B: Diameters of oil displaced circle of primary
screening strains; a—f: There are significant differences between the data represented by different letters (P<0.05)
and there is no significant difference between the data represented by the same letter (P>0.05).

B2 YM-7 E#kBIEZEMABRES

10 um 4

A: WEKEF; B: RS T 4HIEZA400x)

Figure 2 Colony morphology and cell morphology of YM-7 strain. A: Colony picture; B: Cell morphology

under a microscope (400x).
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3 YM-7 EHRRY I 4 A SR E

Figure 3 SEM of strain YM-7. A: 5 000x; B: 20 000x%.
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17 BLAST Z70#r, 45R%EH] YM-7 Wik =
A EEARWERE TR (P. manshurica) W FITE R 99%,
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Table 1 Physiological and biochemical identification
results of strain YM-7

Test items YM-7
Sugar decomposition test (acid production) +
Sugar decomposition test (gas production) -
Indole test +

V-P test -
Methyl red test -
Starch hydrolysis test -
Citrate utilization test -
Contact enzyme test +
Gelatin liquefaction test -

1% acetic acid growth test +

He o+ M - B

Note: +: Positive; —: Negative.
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36 Pichia manshurica CBS 763 (KY104603)

96 |* Pichia manshurica CBS 209" (MK394164)

100] T Strain YM-7 (MZ959801)

Pichia manshurica CBS 7324 (KY104602)

100) Kluyveromyces lactis PMM10-410L (KP132318)

| Kluyveromyces lactis CNRMAS.1358 (KP132311)

100 ‘ Candida glabrata M112 (LC389281)

100 L[Cand[da glabrata SH24 (1.C389284)

97\ Candida glabrata H251 (LC389267)

Bacillus sp. A-18T1IRMR-180-307 (LC483248)

—
0.05

B4 Eitk YM7THRFERERN T BEK FEAFS.
ST AR WOIR . SeiEeg

Figure 4 Phylogenetic tree of strain YM-7. ': Type strain; Serial number in parentheses: The registration
number of the strain on GenBank; Branch point numbers: Bootstrap value; Scale: Genetic distance.
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12t o
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4t
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5 YM-7 BHREAKHZ
Figure 5 Growth curve of strain YM-7.
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(&l 7).

1 2 3 PBS

6 BHRBERENE
) A ) 2 T 7R
Figure 6 Droplet collapse diameter determination.
1-3: YM-7-derived biosurfactant.

1-3: YM-7 BEtkEr 4=
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Emulsification index (%)
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£(d)

BFTI-'

7 YM-T BHREMREEETIAMBRESE A YMT @RS RS ER I RE M. B IR
SEVERSCRCRE 1 BERRERGE WP 2. AW MR L S

Figure 7 Surfactant emulsion stability of strain YM-7-derived biosurfactant. A: Surfactant emulsion stability
of strain YM-7. B: Physical picture of surfactant emulsification stability (1 and 2 are phosphate buffered saline

and BS extracts respectively).
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