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ABSTRACT
Food Industries Research Institute under Ministry of Industry and Trade
of Vietnam was established in 1967 and the Collection of Industrial
Microorganisms was founded at the same time. Since 1998, the collection
has become a member of the National Genetic Resource Network and
been funded by the Government. The collection had registered with
WFCC in 2013 under WDCM number #1049.
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1. Brief introduction of your Culture Collection.
The Collection is maintained and curated by Center for Industrial
Microbiology at Food Industries Research Institute. Currently, the
collection is holding 1410 strains, including 653 yeasts, 304 filamentous
fungi, 415 bacteria, and 38 plasmids. These are industrial strains or
strains of biotechnological importance. Strains at the collection are
maintained by freeze-drying, deep freezing, and in liquid nitrogen.
Annually, the collection supplies hundreds of cultures to the industry,
academic, and educational institutions.
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Microbiome of traditional alcoholic fermentation starter
The primary interest of VCIM is microorganisms associated with
traditional fermentation processes. These unique ecological niches are
rich

in

microorganisms

of

biotechnological

potentials.

These

microorganisms are regarded as safe. Traditional fermentation processes
involve complex and relatively stable microbiota. Variation in the
microbial composition would affect fermentation efficiency and
organoleptic quality of the final products. Microbiology of traditional
Vietnamese alcoholic fermentation starter was studied by microbial
isolation and culture-independent PCR-mediated DGGE. It was shown
that although being prepared in relatively un-hygienic conditions,
microbiota of the starter is rather stable, especially in the fungal and yeast
compositions.

Bacterial

community

is

spontaneous

in

species

composition and dominated by lactic acid bacteria. The most frequent
LAB are Pediococcus pentosaceus, Lactobacillus plantarum, L. brevis,
Weissella

confusa,

and

amylase-producing

Bacillus

amyloliquefaciens,

B.

(Acetobacter

W.

paramesenteroides.

(Bacillus

subtilis,

sporothermodurans),

orientalis,

A.

B.

acetic

pasteurianus),

Species

of

circulans,

B.

acid

bacteria

and

plant

pathogens/environment contaminants (Burkholderia ubonensis, Ralstonia
solanacearum, Pelomonas puraquae) can also be detected. Fungi
frequently found in banh men are Rhizopus arrhizus, Rhizopus
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microsporus, Mucor indicus, M. circinelloides, and Cunninghamella
elegans. Similar to fungi, yeast community of banh men is also consistent
and

Saccharomycopsis

fibuligera,

Saccharomyces

cerevisiae,

Wickerhamomyces anomalus, Pichia kudriavzevii, Clavispora lusitaniae,
Candida tropicalis are the major species. Rhizopus was identified as the
main amylase producer. The behavior of the amylolytic yeast Sm.
fibuligera is somewhat surprising. In pure culture, the yeast produces a
range of amylolytic enzymes. During rice fermentation, Sm. fibuligera
dominates amongst potential starch degraders, however it does not
produce amylase. Zymography analysis indicated that in the presence of
Rhizopus, amylase production of Sm. fibuligera is suppressed. Based on
the obtained data, an improved formula for traditional fermentation starter
was developed.
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Bacterial diversity (left) and Fungal diversity (right) in banh men as
revealed by DGGE

Microbiological and biochemical parameters during the course of rice
fermentation using banh men starter.
Microbiome of UASB sludge
UASB process is one of the most common methods for treatment of
wastewater in food industry. The larger part of microorganisms of UASB
process is strictly anaerobe involving in complex symbiotic interactions,
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and could not be isolated in pure culture. We used DGGE technique in
investigating the microbial structure in anaerobic sludge of the UASB
wastewater treatment system in Hanoi Milk Factory. By combination of
DGGE and direct sequencing of the amplified ribosomal DNAs it was
shown that the system consisted of organic acid, hydrogen, and methane
producers. Species of eubacteria like Veillonella sp., Trichococcus
flocculiformis, Streptococcus suis were detected and assigned to the first
group. Carboxydibrachium-like organism was found common in
anaerobic sludge and assumed to be the major hydrogen producer in the
system. Amongst methanogens, Methanomethylovorans hollandica and
Methanothrix soehngenii dominated. The latter species could be used as
indicators for the stabilization of the UASB process.
ORGANIC ACID PRODUCTION
Veillonella
sp.
Trichococcus
flocculiformis
Streptococcus
suis
HYDROGEN PRODUCTION
“Carboxydibrachium”
(88%)

METHANE PRODUCTION
Methanomethylovorans
hollandica
Methanothrix
soehngenii

Structure and functions of microbial community associated with
anaerobic sludge of the UASB wastewater treatment system in Hanoi
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Milk Factory
Lignocellulolytic fungi associated with decaying plant matters (in
collaboration with Chalmers University of Technology, Sweden)

In order to find novel efficient enzyme mixtures for the hydrolysis of rice
straw and other agricultural residues, we took advantage of the rapidly
evolving biodiversity of Vietnam and screened 1100 new fungal isolates
from soil and decaying plant tissues for lignocellulolytic activity. Most of
these isolates belonged to the genera Aspergillus and Trichoderma. We
identified 6 promising isolates, whose produced more efficient enzyme
mixtures than Trichoderma reesei RUT C-30. We verified that the black
Aspergilli are particularly efficient in their saccharification ability. We
also identified strains that demonstrated enzyme cocktail with synergy
effect. Our results highlight the intra-species variation, especially in the
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Trichoderma genus, regarding the biomass degradation characteristics
and the associated range of enzymatic activities. Transcriptome of the
most active strain (A. brunneoviolaceus FEC 156) grown on Avicel,
wheat bran and rice straw was sequenced and annotated based on A.
aculeatus genomic reference. At the same time, secretome of the fungus
was analyzed by LC-MS. Currently, the data is being analyzed. Similarly,
genome and transcriptome of thermophilic fungus Malbranchea
cinnamomea FCH 10.5 were sequenced. The data are being published in
Genome Announcement (genome A00779-17, accepted and under
processing)
2. Benefit from the training courses.
The VCIM maintains more than 1400 industrial strains indigenous
strains. A relational database for in-house management has been
developed that includes information for each strain. A unique VCIM
number is assigned to each identified strain and all related information is
registered in the database including macro and micro morphological data,
sequences of genetic loci analyzed, phylogenetic trees produced,
photographs, metabolites etc.
The WDCM has a long standing experience in microbial resources
information management and utilization. The participation in the WDCM
Training Course will benefit the Collection in several aspects. The VCIM
accumulates diverse data on the microbial resources that maintains and
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studies. It is necessary for VCIM to standardize the organization, the
documentation and presentation of the biological material datasets. It is
expected that the WDCM training course will contribute towards this
purpose.
VCIM as a member of Global catalogue of microorganisms (GCM)
now can access, track and monitor the data of GCM and how can get
benefit from sharing the information.
As a participant, my knowledge about different databases that can be
used to get information about different biological resources have been
increased.
The visit from GCMCC provided the opportunity for participants to see the
capabilities and facilities of GCMCC for future colaborations.

Furthermore, the Collection is interested to collaborate microbial
resources information to the scientific and industrial community
worldwide by interacting with GCM.
3. Suggestion on WDCM work.
+ Organizing some international workshops periodically to enhance the
skills of experts involved in activities of microbial culture collections.
+ Establishing scientific collaborations with culture collections of
developing countries to improve their infrastructure and techniques for
long-term and stable preservation of microbial resources, and also
database management systems.
+ Assisting the microbial culture collections of developing countries to
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standardize the acquisition and description of their data
according to ISO/TC 276.
+ Releasing the updated news on workshops, symposiums, conferences,
research projects, fellowships, etc., relevant to management and
utilizations of microbial resources.
+ Acting as an interconnection among all registered culture collections in
WDCM to establish an efficient system of exchanges of microbial
resources relevant information and technologies
4. Comments or suggestion on the training courses.
+ Organizing some visits from laboratories, collections, herbaria, and
other relevant facilities existing in CAS and some other universities or
organizations of China.
+ Inviting some scientists from the well-organized microbial culture
collections throughout the world as teachers of the course.
+ Involving some more practices on in-house database management
systems of culture collections and bioinformatics tools.
5. Suggestion on further cooperation between WDCM and your
collections.
We would expect WDCM to assist VCIM in:
+ Management of our I n-house database management system.
+ Improving the dissemination of our online catalogue.
+ Establishing collaborations with our culture collection about gene and
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genome sequencing of some important yeast and fungal cultures existing
in VCIM.
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