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Aspergillus niger
Aspergillus oryzae

Bacillus subtilis
Bifidobacterium bifidum
Candida albican
Corynebacterum glutamicum
Lactobacillus acidophilus
Lactobacillus bulgaricus
Lactobacillus plantarum
Micrococcus luteus
Monascus anka

Pichia pastoris
Saccharomyces cerevisiae
Saccharomyces cerevisiae Hualien
Saccharomyces pake
Streptococcus thermophilus
Rhizopus delemar
Zygosaccharomyces rouxii
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Actinomacor taiwanensis
Aspergillus oryzae
Aspergillus kawachii
Bifidobacterium longum
Canclida versatilis
Lactobacillus acidophilus
Lactobacillus spp.
Monascus purpureus
Rhizopus formosaensis
Rhizopus oryzae
Saccharomyces cerevisiae
Streptomyces spp.
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Aspergillus oryzae Fujita

Bacillus subtilis

Lactobacillus acidophilus

Lactobacillus coagulance-COOH

Super Bacillus subtilis Tiyoa Sp-HBT-k
Super Bacillus subtilis Tiyoa Sp-HBT-3L
Super Bacillus subtilis Tivoa Sp-HBT-R
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Bacillus brevis

Bacillus stearothermophilus
Bacillus subtilis

Bacillus sp.

Lactobacillus delbrueckii
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Lactobacillus sp.

Pichia farinosa

Rhodobactor capsulatus
Rhodospseudomonas palustris
Rhodospirillium sphaeroides
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Rhodospirillium rubrum
Streptococcus sp.
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Streptomyces candidus

[a—

Streptomyces seraceticus

A F Aspergillus terrus
Bacillus subtilis
Bascillus sp.
Cordyces sinensis
Escherichia coli
Escherichia coli recombinant
Ganoderma sp.
Lactobacillus casei
Lactobacillus sp.
Minocycline luteus
Monascus ruber
Penicillium brevicompactum
Penicillium citrium
Pseudomonas sp.
Saccharomyces cerevisiae
Staphyllococcus aureus
Streptococcus sp.
Streptomyces faecium
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Streptomyces hygroscopicus

T B S | Bacillus licheniformis
Bacillus subtilis
Enterovirus DNA sequence
Escherichia coli recombinant
Helicobacter pylori
Lactobacillus brevis
Lactobacillus casei
Lactobacillus sp.
Pseudomonas aeruginosa
Pseudomonas cepacia
Pseudomonas fluorescens
Pseudomonas aeruginosa
Rhodospirilloceae sp.
Saccharomyces cerevisiae
Salmonella typhimurium
Staphylococcus aureus
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Staphylococcus epidermidis
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Streptococcus agalactiae
Streptococcus bovis
Streptomyces candidus
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Clostridium tetani
Haemophilus influenze type b
Japenese encephalitis beiying strain
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Agaricus blazei

Antrodia cinnamomea
Bifidobacterium bifidum
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Cordyceps sinensis(Berk) Sacc
Enterococcus faecalis
Enterococcus faecium
Grifola frondosa

Hericium erinaceus
Lactobacillus acidophilus
Lactobacillus brevis
Lactobacillus casei
Lactobacillus reuteri
Lactobacillus rhammosus
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Sporolactobacillus inulinus
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Abstract

Because of the rapid development of modern biotechnology, the industry involving the application of
microorganisms and bioprocesses to the manufacturing processes or the modification of microorganisms
and the usage of these modified microorganisms in making products has grown tremendously. This type
of industry is generally called “microbial industry”. Since some specific microorganisms have been
confirmed or suspected to be associated with some adverse health effects, it is necessary to focus on the
issues of biohazards relevant to workers’ exposure to microorganisms from the handling and manipulation
of microorganisms. In this study, we searched for the literatures of adverse effects induced by exposure
to microorganisms in microbial industry and the basic information of manufacturers of microbial products.
We designed questionnaires to collect the information of process-used microorganisms and
microorganism-containing products and the routes and frequency of exposure to microorganisms in these
manufacturing processes. We also conducted telephone interviews and field investigations to gather
more detailed information. Thirty manufactures were chosen for field investigations. From the results
of this study, we found that in general microbial industry might be classified into traditional food
fermentation and recently-developed biotechnology. According to the characteristics of product-applied
subjects, the recently-developed biotechnology can be classified into seven categories: microorganism-
containing fertilizers, animal feed additives, environmental or agricultural biological agents, biotechnical
medicines, diagnostic test kits, human and animal vaccines, and healthy food products. The traditional
food fermentation used the microorganisms which are not hazardous to human beings and not genetically
modified. The recently-developed biotechnology industry used genetically modified microorganisms in
the manufacturing processes, but not in the vaccine preparation. Monitoring workers’ exposures to
microorganisms in microbial industry especially for vaccine preparation and diagnostic kit production
should be conducted in further studies. In addition, for the manufacturing processes with fermentation,
the characterization of the species and concentration of non-pathogenic microorganisms is necessary to
assess the risk of allergy among workers.

Keywords: Biohazard, Microbial industry, Biotechnology industry, Genetically modified microorganism,
Field investigation
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