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Safety Assessment of Starters for Traditional Korean Fermented Foods
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Most microorganisms have been used for foods for such a long period of time with no question posed for their safety. However,
the progress of food processing technology has activated international food trades, and the consumers and authorities of
import countries have come to question the safety of microorganisms used in foods. At present, the most widely known safety
standards are Generally Recognized as Safe (GRAS) status from the US Food and Drug Administration (FDA) and Qualified
Presumption of Safety (QPS) status by the European Food Safety Authority (EFSA). GRAS status is not for the safety of micro-
organisms themselves but for the permissibility of strains or cultures in specific food uses. QPS provides a qualified generic
approval to a defined taxonomic unit. The increase of commercialized traditional fermented foods in Korea has spurred the
starter development for traditional food fermentations. However, starter development in Korea has been carried out based on
the technological properties of microorganisms with no research on developing a standardized tool for safety assessment. In
the globalization of traditional Korean fermented foods, technological properties as well as safety of future starters should be
guaranteed, and establishment of the safety assessment regulation for microorganisms used for foods is necessary.
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Table 1. Overview of antibiotic resistances reported in the food-associated lactic acid bacteria [29].

Foods

Species

Resistance

Raw meat products

Lb. reuteri G4

Lb. reuteri 100-63

Lb. plantarum caTC2R

Poultry
Raw ground pork

Raw ground pork and beef
Leuco. mesenteroides

Fermented products
Raw milk soft cheese
Greek cheese

Yoghurt starter cultures

Nigerian fermented foods
and beverages

Lc. lactis strain K214

Lb. casei, Lb. brevis,

Lb. plantarum, Lb. jensenii

Fermented dry sausages Lactobacillus species

Turkish yoghurts S. thermophiles

European probiotic products
Lb. casei, Lb. johnsonnii,
Lb. plantarum, Lb. reuteri,

Lb. delbreukii ssp. bulgaricus

Others

Maize silage Lb. plantarum 5057

Lb. sakei, Lb. curvatus, Lb. plantarum, Lb. brevis,

Lb. acidophilus ACA-DC 243
S. thermophilus and Lb. delbruekii ssp. bulgaricus
Lb. pentosus, Lb.acidophilus,

Lb. acidophilus, Lb. rhamnosus,

cat
erm (T)
Cm

Tetracycline (69%); chloramphenicol
(3%); methicillin (85%)

Str-tet (S)-cat

Penicillin

Neomycin, polymyxin B
Tetracycline (42.5%)
Erythromycin (17.5%)
Ampicillin (47.5%)
cloxacillin (80%);
penicillin (77.5%);
Tetracycline
Gentamicin (79%)
Penicillin G (64%)
Kanamycin (79%)
Vancomycin (65%)
Tetracycline (26%)
Penicillin G (23%)
Erythromycin (16%)
Chloramphenicol (11%)

tet (M)

Gene names and abbreviations: cat: chloramphenicol acetylase gene; erm: erythromycin resistance gene; Cm: Chloramphenicol; tet:
tetracycline resistance gene; str: streptomycin adenylase gene; Lb: Lactobacillus; Lc: Lactococcus; Leuco: Leuconosstoc; S:

Streptococcus.
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Table 2. Food microbial substances of prior sanction in 21 CFR 131.

Regulation in 21 CFR Food Substance

§ 131.112 Cultured milk Lactobacillus acidophilus
§ 131.160 Sour cream lactic acid producing bacteria

Lactobacillus bulgaricus and Streptococcus thermophiles
§ 133.128 Cottage cheese lactic acid producing bacteria

Lactobacillus bulgaricus and Streptococcus thermophiles
§ 131.200 Yogurt lactic acid producing bacteria

Lactobacillus bulgaricus and Streptococcus thermophiles
§ 131.203 Low fat yogurt lactic acid producing bacteria

Lactobacillus bulgaricus and Streptococcus thermophiles
§ 131.206 Non-fat yogurt lactic acid producing bacteria

Lactobacillus bulgaricus and Streptococcus thermophiles

21 CFR 131: Code of Federal Regulations (CFR), Title 21, Part 131 (http://www.gpo.gov/)
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Table 3. Bacteria in the GRAS notice inventory.
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GRN No. Strain Use
49 Bifidobacterium lactis strain Bb12 Ingredient in infant formula
Streptococcus thermophilus strain Th4
159 Carnobacterium maltaromaticum strain CB1 Inhibitor of Listeria monocytogenes in ready-to-meat
products
171 Lactobacillus acidophilus Antimicrobial agent in meat and poultry products
Lactobacillus lactis
Pediococcus acidilactici
231 Lactobacillus casei subsp. rhamnosus strain GG Ingredient in infant formula
240 Lactobacillus paracasei subsp. paracasei Antimicrobial agent in meat and poultry products
Bacillus coagulans LA-1
Propionibacterium freudenreichii subsp. hermanii
mixtures of these microorganisms
254 Lactobacillus reuteri strain DSM 17938 Ingredient in processed dairy and vegetable products
268 Bifidobacterium longum strain BB536 Ingredient in various foods
281 Lactobacillus rhamnosus strain HN0O1 Ingredient in infant formula
produced in a milk-based medium
288 Lactobacillus rhamnosus strain HN0O1 Ingredient in various foods
305 Carnobacterium maltaromaticum strain CB1 Inhibitor of Listeria monocytogenes in various foods
(viable and heat-treated)
357 Lactobacillus acidophilus NCFM Ingredient in various foods
377 Bifidobacterium animalis subsp. lactis strain Bf-6 Ingredient in food
378 Streptococcus thermophilus Antimicrobial agents in various food including meat
Bacillus coagulans and poultry products excepting infant formula and infant
Lactobacillus acidophilus foods
Lactobacillus paracasei subsp. paracasei
Lactobacillus plantarum
Lactobacillus sakei
Lactobacillus bulgaricus
Proprionibacterium freudenreichii subsp.
shermanii or mixtures of these strains
399 Bacillus coagulans strain GBI-30, 6086 spores Ingredient in baked goods
410 Lactobacillus reuteri strain DSM 17938 Ingredient in infant formula
415 Heat-killed Propionibacterium freudenreichii Ingredient in specific foods
ET-3 culture
429 Lactobacillus casei strain Shirota Ingredient in fermented dairy products
440 Lactobacillus reuteri strain NCIMB 30242 Ingredient in beverages and various foods
445 Bifidobacterium animalis subsp. lactis strains Ingredients in ready-to-eat foods
HNO019, Bi-07, BI-04 and B420
453 Bifidobacterium breve M-16V Ingredient in baked goods
454 Bifidobacterium breve M-16V Ingredient in infant formulas
455 Bifidobacterium breve M-16V Ingredient in exempt term powdered amino acid-based

formulas
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Table 4. Microorganisms of QPS status in the 2013 updated list.

Phylum Family Genus Species?®
Actinobacteria Bifidobacteriaceae Bifidobacterium 5
Corynebacteriaceae Corynebacterium 1
Propionibacteriaceae Propionibacterium 2
Firmicutes Bacillaceae Bacillus 12
Geobacillus 1
Lactobacillaceae Lactobacillus 36
Pediococcus 3
Leuconostocaceae Leuconostoc 4
Oenococcus 1
Streptococacceae Lactococcus 1
Streptococcus 1
Proteobacteria Acetobacteraceae Gluconacetobacter 1
Ascomycota Saccharomycetaceae Debaryomyces 1
Hanseniaspora 1
Kluyveromyces 2
Komagataella 1
Lindnera 1
Ogataea 1
Saccharomyces 3
Wickerhamomyces 1
Schizosaccharomycetaceae Schizosaccharomyces 1
Basidiomycota Cystofilobasidiaceae Xanthophyllomyces 1
Total number of species 81

@Numbers of QPS status species in the listed genus.

Taxonomic unit defined

l Yes

Is the body of knowledge sufficient? —

l Yes

Does the available knowledge indicate
safety concerns?

l Yes

No Can these be excluded?

lYes

[

—| Suitable for QPS

Not suitable for

QPS

Fig. 1. A generalized scheme for assessing the suitability for

QPS status of microorganisms.
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Table 5. Approved probiotics in the Health Functional Food Code of Korea.

Genus Species
Lactobacillus Lb. acidophilus, Lb. casei, Lb. gasseri, Lb. delbrueckii ssp. bulgaricus, Lb. helveticus,
Lb. fermentum, Lb. paracasei, Lb. plantarum, Lb. reuteri, Lb. rahmnosus, Lb. salivarius
Lactococcus Le. lactis
Enterococcus E. faecium, E. faecalis
Streptococcus S. thermophilus
Bifidobacterium B. bifidum, B. breve, B. longum, B. animalis ssp. lactis
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