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White wine Key to description of fermented foods / Meats
and cidre Colour code for main groups of fermentation organisms
worldwide Yeasts number — | 109  westphalia, D | «— Typical Origin Lactic acid bacteria T-
(Suser, Bureak) 2 ickel : . . . S
_ . o | nicke = back-slopped fermentation o | Dairy Acid/heat Rennet Surface Eggs and fish ausage
grapes Red and fruit Bacilli Main ingredient — | rve  F. sanfrancisc. Propionibacteria d | d | d . d meats
3.54.0 S cerevisiae . Staphylococci pH— 5.0 Ks. humilis — Fermentation ordanisms Brevibacterium pro ucts coagu ate coagu ate ripene 4550  Pc.acidilactici
n/a wines Enterobacteriaceae aw — | 0.96 J Acetic acid bacteria cheese cheese cheeses 0.95
2-8d E:4-10 Fungi Fermentation time — 1d  L:0.15A:001 G | < Selected metabolites 2w L: 0.1
10
_ _ Main metabolites: EPS Exopolysaccharides : X Narezushi
White wine Red Wine . Buttermilk | Greek Yoghurt ] Mozzarella Gruyere _ Nham
| Lactate (mol /L) 2Ac Diacetyl h: hour m: month CIECE 2D
grapes S. cerevisiae grapes S. cerevisiae d: da . ear bovine Lc. lactis bovine  Sc. thermophil. buffalo  Sc.thermophil. :W L. helveticus fish,rice  Lp. plantarum pork Lp. plantarum
3.5-4.0 0. oeni 3.5-4.0 0. oeni A Acetate (mol / L) G Glutamate ' y y- Y 45  Lc. cremoris 44  Ldelbruecki  |4.7-52 L helveticus  [|5.2-54 Lv. brevis 45  Pc. pentosaceus
n/a n/a . _ W week c-  centu 0.99 Lu. cremoris 0.99 0.94 0.95 Br. linens 0.95 D. hansenii 0.96 Kc. varians
1-5y  E:8-10;L:<0.04 | ty-Tc E12-15 E Ethanol (%) N,S Ammonia, H2S or dimethylsulfide ' ry ©2h  L012AcAc | 1d L:0.1 1 L:0.1 5-18 m L:0.1 2-2m  L0.05G 4d L0.5G
Germany P Propionate (mol / L) Ac Acetaldehyde 18
Champagne Botrytised 3 4 5 6 7 8 o) 10 11 12 Cottage : Funazushi
Pagne, yt _ ) Yoghurt Cheddar Brie _ Cervelat
Prosecco wine Light beer Dark beer Tubers and Cereal Cereal Bread (wheat) Bread (wheat Soy and Condiments Vegetable Cheese T (%t 55 B1)
grapes S. cerevisiae grapes S. cerevisiae . bovine L. delbrueckii bovine Lc. lactis bovine Lc. lactis :W Lc. lactis fish,rice  C. alimentarius meats Ls. sakei
3.54.0 O. oeni 3.5-4.0 Botrytis cinerea rOOtS beve rages porrldges and Othe r) beans prOdUCts 4.0-4.5 sp bulgaricus 4.6 Lc. cremoris 4.8-58 Lu.mesenteroid Lc. cremoris 4.0-45 Lp.plantarum - Ls. curvatus
n‘a n/a 0.99 Sc. thermophil. 0.99 Lu.mesenteroid 0.95 NSLAB P. camenbertii 0.95 Ln. buchneri 92-09 St carnosus
1-5y E:8-12 1-10y E: 8-12 3h L:0.1; Ac 1-3d L:0.1 4w-4y L:0.1; (G) L:0.1 0.5-3a L:0.05A:0.05G 4 w L:0.1
U.K., Belgium 28 Indonesia 35
: Plum wine : , Gluten-free : . :
Cidre / Most (45 355 Ginger beer Dark ale Taruba Boza Koko Baguette bread Tempe Miso (Ek1@) | Sauerkraut Quark Gouda Oka Surstromming Salami
H)- rea
apples S. cerevisiae prunes S. cerevisiae ginger S. cerevisiae barley S. cerevisiae cassava Lp. plantarum wheat  Lumesenteroid millet W. confusa wheat S. cerevisiae various S. cerevisiae soy R. stolonifer soy A.oryzae cabbage Lu kimchi bovine Lc. lactis bovine bovine Lc. lactis bovine Lc. lactis herring T. halophilus meats Lp. plantarum
3.54.0 Lv. brevis 3.54.0 lactic acid 3.5-4 Ln. hilgardii 3.54.0 S. cerevisiae 4.6 Lu.mesenteroid 3.5 Lp. plantarum 3.5-4.2 Lm. fermentum 55-6.0 Ls. sakei 556.0 Lp.plantarum ~4 .5 A.oryzae 4.0-5.0 Z. rouxii 3.5-4.0 Lp.plantarum 4.5 44-48 Lc. lactis 4.8-5.8 Lu.mesenteroid 5.0-5.5 07"‘:\_ AKk. gilvum - St. carnosus
n‘a Acetobacter n/a baceria n/a Lq. nagelii n‘a n‘a To. delbrueckii 0.98 Candida spp. - Pc.pentosaceus 0.97 Pc.pentosaceus 0.96 0.98 0.90 T. halophilus Lv. brevis 099 Lumesenteroid 0.99 0.95 NSLAB 0.97 G. candidum 0.92 M n. psychrot. 0.89-92 P. nalgiovense
2-4w E: 58,L:0.05 w E:>12 4 w E:2-4 4 w E:5 2w L:0.1,A: 0.05 24 h E:1,L:0.15 1-3d L:0.12 8 - 16h L:0.1,E:0.5 8-24h L:0.05; dextran phytase G 2-4w L:0.15; A: 0.02 6 h L: 0.1, 2Ac; Ac 1d L:0.1 4w-4y L:0.1; (G) 1-3m L:0.1;N,S 2-3m Ac:0.01G;N,S L:0.1, G
Duoro (Portugal) - Bavarla( ((:E;)); P|Isen- UK 41 42 46 52 53
: Helles / Sour Cassava : : Stinky tofu Gochujan : - Cream Emmentaler :
Sherry Port wine . Stout Starch Mahewu Mawe / Ogi Panettone Kisra _y 1209 Pickles Viili Camembert Garum Chorizo
Pilsner — arc (REE) — Cheese _
grapes S. cerevisiae grapes barley barley - Lp. plantarum  |corn, malt Lm. fermentum corn Lm. fermentum |heat,egg F. sanfrancisc. sorghum Lm. fermentum soy  Sn. odoratitofui A. orzyae ucumber Lu.mesenteroid bovine Lc. lactis bovine raw bov :W Lc. lactis fish pork E. faecium
3.5-4.0 Debaromyces 3.54.0 S. cerevisiae 3.54.0 S. cerevisiae 3.54.0 S. cerevisiae 4.0 C. manihotivor. 3.5 Lp. plantarum 3.8-4.2 Pc.acidilactici 5.0 Lm. pontis 4555 L. amylovorus - Kocuria varians Z. rouxii 3.54.0 Lv. brevis 4.5 Lc. cremoris 44-49 Lc. lactis 5.1-5.3 L. helveticus 556.0 Lc. cremoris 5.0-6.0 Lactic acid - St. xylosus
n‘a Lp. plantarum n/a n‘a n/a 0.30 Lu. mesenteroid - W. cibaria 0.98 Candida spp. 0.95 Ks. humilis 0.96 l. orientalis 0.97 Sc. bovis Bc. subtilis 0.96 Lp. plantarum 0.98 G. candidum 0.98 Lu.mesenteroid 0.97 Pr. jensenii 0.97 P. camenberti 0.90 bacteria 0.96 D. hansenii
>6y E: 15 y-1c E:19-23 4 w E:5 4w E: 56 1m L:0.1,A:0.1 1-2d L:0.12 1-3d L:0.12 2d L:0.1A:0.01 1d L:0.1; A:0.01 2-3d odour (strong) G 2-4w L:0.1 L:0.1, 2Ac 1-2d L:0.1 4 w L:0.1;P: 0.1 L: 0.1, N 1-m G L:0.1;, G
: Eiswein / Ice Weizen / : : : Mutschel / Black beans | Spicy beans : : : . . : Jamén
Ice cider : Eisbock Gari Kvass (kBac) Idli : Mantou (fE3L) _ 2Py — Olives Koumiss Ricotta Parmigiano | Roquefort Fish sauce
Wine Lambic Brioche ) 2R E) serrano
apples S. cerevisiae grapes wheat S. cerevisiae barley cassava Lp. plantarum M alt S. cerevisiae rice Lumesenteroid fheat,egg F. sanfrancisc. wheat  F. sanfrancisc. A.oryzae A.oryzae olives Lp. plantarum mare L. delbrueckii whey  Sc. thermophilus Jraw bov L. helveticus raw ov Lc. lactis T. halophilus pork
3.54.0 Lactic and 3.54.0 S. cerevisiae Bt. lambicus 4.0 S. cerevisiae 4.0-4.2 Lm. fermentum 3.5 Lu.mesenteroid |3.6-4.2 Lp.plantarum 55 Ks. humilis 4550 Lp.plantarum ~6.0 T. halophilus ~6.0 Bc. subtilis 3.54.2 Lp. pentosus 4.0-45 K marxianus 5.7 L. delbrueckii 6.0 Sc. thermop hil 55-6.5 P.roquefortii 4.0-6.5 T. muriaticus - staphylococci
n‘a acetic acid bact. n/a Lv. brevis n/a 0.30 W. cibaria 0.98 Lb. casei 0.98 Pc. pentosaceus 0.96 0.97 S. cereviae Enterococcus 0.95 0.96 Candida spp. 0.98 L. helveticus 0.97 0.92 Sl. harbinensis 0.85 Lt. salicampi 0.90
2-4m E: 8-11 0.5-1y E: 12-16 4w E: 5 L:0.1 4 w E:8-14 2d L:0.1 12 h E:0.5;L:0.01 1d L:0.1-0.2 1d L:0.1; A:0.01 1d L:0.15; A: 0.02 G G 2-4d L:0.2 24 h L:0.15 E: 15 24 h L:0.05 1-5y L:0.1, G L:0.1; N 6-18m L:0.1, G 1-6y G
105 106 107 110 Japan 112 114 117 118  Parma(italy)
t Shaoxing wine . : : San Francisco Pumper- — Soy sauce : : : . : Prosciutto di
Sake (5 /f) TR Chibuku Chicha Bushera Ting Sourdough Bread : Natto (#h =) r— Fu-Tsai Kefir Mysost Pecorino Miinster Rakfisk
(L5 3EH) nickel (EBil) | Parma (Parma
rice A.oryzae A.oryzae sorghum  S. cerevisiae maize S. cerevisiae sorghum  Lm. fermentum sorghum Lm. reuteri wheat F. sanfrancisc. rye F. sanfrancisc. - Bc. subtilis soy A. sojae Mustard Lu mesenteroid bovine L. kefiranofaciens | whey Lc. lactis raw ov L. helveticus :W Lc. lactis trout pork
3.14.4 S. cerevisiae 3.54.5 S. cerevisiae 3.5-4.0 Lp.plantarum 4.0 Lm. fermentum 4552 Lm fermentum 3.5-45 Lv. brevis 4.0 Lm. fermentum 4.5 Ks. humilis 5.0 Ks. humilis 556.0 3.5-4.5 T. halophilus 3.54.0 C. futsaii 4.0 Lu mesenteroid Lu. mesenteroid | 5.5-6.0 Sc. thermophil. | 5.2-5.4 55-6.5 Ls. sakei - staphylococci
n‘a L. helveticus M. purpureus n/a Lc. lactis n‘a Sc. mutans 0.30 Bc. subtilis 0.98 Lp. plantarum 0.98 Lp. plantarum 0.96 0.96 C. mindensis 0.97 C. mindensis 0.83 Z. rouxii 0.95 T. halophilus 0.98 K. marxianus 0.90 0.92 Lb. rhamnosus 0.97 G. candidum 0.96 0.90
B 5002 E:>U 3-5d E:4;L:0.1 44 E: 3-4 1d L:0.05 1-4d  L0.12;A:001 [ 1-2d  L0.22;A:001 | 1d  L0.12;A:0.01 1d  L0.55A00tG | 1d  Polyglutamate L:0.1, G 2w L0t5A:002 |NENSENN L:0.08;E: 1 2Ac L:0.05 0.55y L:0.1, G +3m L:0.1,N,S 2-4m N; G 0.5-2y G
Vodka : Tequila, Whiskey / . White Fruit / Wine Aceto Balsamico
. : Rum Kirsch-wasser| Kachasu Calvados Cognac Grappa otd Baijiu (B /) _ : Vinegar (&) di Modena
Spirits and vinegar| (Bopgka) Mezcal Whisky vinegar Vinegar
potatoes sug cane cherries S. cerevisiae M asau S. cerevisiae apples S. cerevisiae grapewine  S. cerevisiae pomace S. cerevisiae agave S. cerevisiae barley S. cerevisiae A.oryzae grains S. cerevisiae fruits S cerevsiae A.oryzae grapes S. cerevisiae
6.0 S. cerevisiae 4.0-5.0 S. cerevisiae 3.5-4.0 Pu. suebicus 45-5 l. orientalis 45-5 NSLAB 45-5 45-5 NSLAB 4.5-50 T.delbrueckii 3.5-4.5 Ln. parabuchneri | 4.5-5 S. cerevisiae 2.5 Acetobacter 2.5-3.0 Acetobacter 2.5 Al. jinshanensis 2.5 Acetobacter
n‘a n‘a n‘a n‘a Lp. plantarum n‘a n‘a n/a n‘a W. cibaria n‘a L. acidophilus L. acetotolerans na F n/a Acetobacter na  Zygosaccharomy.
2d E: 40 012y E:40-80 2-12m E:44 A:0.01 6-7d E: 30 - 50 2 m E:40;A:0.02 2-50y E: 40 2-4d E:>40 054y E:35-55 -1 E: 44 E:35-53; S 2d A:0.8-3 4w /1d A:08-1 A:1L:0.1 2y A:1,L:0.01
Amsterdam, , _ _ M exico,
Marijuana Oolong tea Pu-erh tea Coffee Kopi Luwak . : Lemonade
Tea. coffee. chocolate. and | g Black tea 2t _ P Cocoa Chocolate Vanilla Pulque Tepache Kombucha | Water kefir _
’ ’ ’ edibles (E7) (FHFEK) arabica (Civet coffee) (Bionade)
Vari OoOus bev e rage S [Cannabis enzymatic tea enzymatic tea enzymatic tea A. niger coffee Pichia spp. coffee Gluconacetobact | cocoa Candida spp. cocoa Candida spp. - Bc. subtilis agave S. cerevisiae pineappl Lc. lactis tea Gl. xylinum sucrose Lq. hordei barley
fermentation - fermentation - fermentation ? S. cerevisiae 5.0 Erwinia spp. 55 Citrobacter 5.0-5.5 Lactobacilli 5.0-5.5 Lactobacilli 55 4.5 Lq. dextranicum E. faecium 3.5 Z. kombuchaen. 3.3-3.5 S. cerevisiae 3.5-4.0 Gluconobacter
n/a n/a n/'a n/a Bl. adeninivorans n/'a Lu.mesenteroid n/a Weissella Ac. aceti Ac. aceti n/'a 8-glucosidase n/a Zymomonas n/a S. cereviae 0.99 lactobacilli n/'a Acetobacter n/a
B ot 2d Acetate 2d Acetate volatiles volatiles 2d Vanillin 1d E: 7; EPS 3d E:2;L:0.1 #d EO05A01L01 | 1d  E3;L02;A01 ] 1  Glucuronic acid
Key to Fermentation Organisms in Food ”
Lactic acid bacteria Other Bacteria (Gram positive) Gram-negative bacteria Yeasts and Fungi

Acetic Acid Bacteria
Acetobacter Ac.
Gluconacetobacter Gl.
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