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Tom tit

Cac vi sinh vat nudi céy duoc va khong nuoi céy duoc lam 1én men ty nhién da s dd an va thuc
udng 1én men trén toan cau. Viéc 1én men thuc pham truyén thong dai biéu cho mot di san van
hoa cuc ki ¢6 gia tri & hau hét cac khu vuc, va chira dung tiém nang di truyén to 16n ctia nhirng
chung vi sinh vat c6 gia tri ma cho dén nay van chua dugc phat hién.

Céc nha vi sinh hoc thuc vat quan tdm dén cac phuong phap tong thé dé dinh danh va hoan thién
cong tac 1ap ho so vé ca nhiing vi sinh vat nuoi cay duoc va khong nudi cay dugc co trong nhiing
thuc pham 1én men trén toan cau.

Viéc ap dung k¥ thuat nghién ctru vi sinh khong can nudi cay (culture-independent technique) da
1am sang t6 su da dang ctia nhiéu loai vi sinh vat khong nudi cdy dugc va dén nay van con chua
duogc dinh danh trong nhiéu thyc pham 1én men ty nhién.

C6 thé thay duogc cac nhom vi khuan chuc nang (¢ ‘phylotype”) thong qua biéu hién mARN cua
Chung trong mot chat nén cu thé cht khong don thuan thong qua kham pha cap do ADN. Bai viét
nay cb gang danh gia vi sinh hoc ctia mot s6 thyc pham 1én men va do udng cé con trén thé gidi.

Loi dan

Theo truyén thong thi com 1a ché d6 an udng tinh bot kém vo1 nhirng san pham dau (da phan 1a
dau tuong) 1én men va khong 1én men, rau cu, dua mubi, ca va thit & Vién Dong chau A, Nam A,
Bic A va tiéu luc dia An Do ngoai trir Tay An va Bic An; trong khi ¢ banh mi lam tir laa my
trang/kiéu mach céu thanh ché d6 an udng tinh bot theo sau la sira va cac san pham stra 1én men,
thit va thit 1én men (xtic xich) & Tay va Bic An Do, luc dja Tay A, chau Au, Bic Mi va tham chi
1a ¢ Uc va New Zealand.

Mit khac, chéo cao lwong/chéo ngé 1a nhitng mén chinh trong ché do an udng c6 nhiéu
ké/ngd/cao luong 1én men va khong 1én men, san, hat dau dai, thit va san pham stta & chau Phi va
Nam Mi.

Thyc pham 1én men 1a trung tim ctia c4c lién hop vi sinh vat, boi 18 hodc ching dai biéu cho hé
vi sinh vét ban dia ty nhién trong nhitng chat nén thyc vat hay dong vat sdng, nhing dung cy, d6
chira, chum vai sanh va méi truong hodc gia ting bo sung nhing vi sinh vét nguon gidng khoi
dong (starter culture) c6 chira cac vi sinh vat chirc nang (functional microorganism), nhitng vi
sinh vét diéu bién hda sinh cac chat nén ciing nhur 12 bién doi cam quan thanh nhimng san pham an
dugc ma nguoi ti€u dung co thé chap nhan duoc vé mit vin hoa va xa hoi. Cac vi sinh vat bién
d6i thanh phan hoa hoc cua cac nguyén li¢u song trong qua trinh 1én men, diéu nay 1am giau
thém gia tri dinh dudng cia mot s thue pham 1én men va dem dén nhing loi ich strc khoe cho
nguoi tieu dung.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4805592/
https://hamen.org/

Mot s6 nha nghién ctru da danh gia vi sinh hoc, hoa sinh hoc va dinh dudng cta nhitng dd in va
thire uéng 1én men tir nhiéu quéc gia khac nhau ¢ chau A: chau Phi: Chau Au; Nam Mi va Bic
My. Ngudi ta da ghi nhan c6 nhiéu gidng/loai vi sinh vat lién quan dén nhiéu thuc pham va dd
ubng 1én men trén khip thé gidi; viéc st dung nhitng cong cu phan tir trong nhitng nam gan day
da tro giup 1am sang t6, it nhat mot phan, tinh trang khai quat chung chung va mo hé 1an 16n vé
phap danh khi sir dung cac phuong phap phén loai théng thuong (theo kiéu hinh). Bai nghién ctru
nay co gang d6i chiéu phén loai va xem xet danh gia thong tin cép nhat vé vi sinh vat hoc clia
mot s6 loai d6 an va thirc ubng 1én men trén toan cau.

Vi sinh vat trong thyc pham Ién men

Vi khuan axit lactic (LAB/ Lactic acid bacteria) xuat hién rong rai trong nhiéu loai do an va thirc
udng 1én men. Nhiing giéng LAB chinh nhu 1a Alkalibacterium, Carnobacterium, Enterococcus,
Lactobacillus, Lactococcus, Leuconostoc, Oenococcus, Pediococcus, Streptococcus,
Tetragenococcus, Vagococcus, va Weissella d3 duoc phan 1ap tir nhiéu loai do an va thirc uéng
1én men trén toan cau.

Bacillus (tryc khuan) xuat hién trong nhimng thyc pham 1én men-kiém ctia chau A va chau Phi.
Cac loai Bacillus ma xuét hién, chi yéu 1a trong nhitng san phim c6 ngudn gbc 1a cac loai ddu
1én men goém cé Bacillus amyloliquefaciens, Bacillus circulans, Bacillus coagulans, Bacillus
firmus, Bacillus licheniformis, Bacillus megaterium, Bacillus pumilus, Bacillus subtilis, Bacillus
subtilis gidng natto, va Bacillus thuringiensis; trong khi d6 nhimng ching Bacillus cereus da duoc
phan 1ap tir qua trinh 1én men hat Prosopis africana dé san xuat okpehe ¢ Nigeria. Mot sb chung
B. subtilis san xut axit A-polyglutamic (PGA), mot polyme axit amin (amino acid polymer)
thudng thiy trong nhiing thyc pham dau twong 1én men ciia chau A ma dem lai dic trung két cau
nhét dinh ctia san pham.

Nguoi ta d bao cdo xuat hién quan hop mot sb loai Kocuria, Micrococcus

(thudc Actinobacteria) va Staphylococcus (thuc Firmicutes) trong nhitng san pham sita 1én men,
cac san pham c4, thit va xtc xich 1én men. Céc loai Bifidobacterium, Brachybacterium,
Brevibacterium, va Propionibacterium duoc phan 1ap tir pho mai va céc loai

Arthrobacter va Hafnia phan lap tir nhitng san pham thit 1én men. Enterobacter cloacae,
Klebsiella pneumoniae, K. pneumoniae subsp. ozaenae, Haloanaerobium, Halobacterium,
Halococcus, Propionibacterium, Pseudomonas, van van ciing c6 mit trong nhiéu thuc pham 1én
men trén todn cau.

Céc giéng nim men dugc ghi nhan co trong thuc pham 1én men, d6 udng ¢ con va cac giéng vi
sinh khéi dong phan giai tinh bot hdn hop ngoai thyc pham (non-food mixed amylolytic starters)
chu yéu 1a Brettanomyces, Candida, Cryptococcus, Debaryomyces, Dekkera, Galactomyces,
Geotrichum, Hansenula, Hanseniaspora, Hyphopichia, Issatchenkia, Kazachstania,
Kluyveromyces, Metschnikowia, Pichia, Rhodotorula, Rhodosporidium, Saccharomyces,
Saccharomycodes, Saccharomycopsis, Schizosaccharomyces, Sporobolomyces, Torulaspora,
Torulopsis, Trichosporon, Yarrowia, va Zygosaccharomyces.

Vai tro chinh ctia mdc dang soi (filamentous mold) trong nhiing d6 an va thirc uéng 1én men 1a
san sinh cac enzyme va phan huy cac chat khang dinh dudng (anti-nutritive factors). Cac
loai Actinomucor, Amylomyces, Aspergillus, Monascus, Mucor, Neurospora, Parcilomyces,
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Penicillium, Rhizopus, va Ustilago duogc bao cdo c6 trong nhiéu thuc pham 1én men, cac vi sinh
vat khoi dong phan giai tinh bot ngodi thuc phdm cta chau A va db udng c6 con.

Cong cu phan loai dé dinh danh vi sinh vat trong thuc pham I&n men

Viée str dung moéi trudng nudi cay (culture media) c6 thé bo sot mot sé vi sinh vat vo danh khong
nudi ciy dugc ma c6 kha nang giit vai trd chinh hodc phy trong viée san xuat nhitng thuc pham
I&én men. Téch chiét ADN tryc tiép (direct DNA extraction) tir cac mau thyc phdm 1én men,
thuong goi 13 cac phuong phap nghién ciru vi sinh khong can nudi ciy (culture- independent
methods), ngay nay dang duoc str dung thuong xuyén trong linh vuc vi sinh hoc thuc pham dé
1ap hé so cho cac quan thé vi sinh nu6i cay duoc va khong nudi ciy dugc tir cac thuc pham 1én
men, véi diéu kién 1 hiéu suat khuéch dai (amplification efficiency) du 16n. Phuong phéap phan
tich PCR (Phan tng chudi trung hop)-DGGE (bién di ADN bién tinh trén gel gradient) la ki
thuat nghién ctru vi sinh khong can nuéi ciy (culture- independent technique) phd bién nhat ding
dé phat hién tim kiém nhimng vi sinh vat co trong thyuc pham 1én men va theo d6 14p hd so cho ca
hai quan thé vi khuan va quan thé nAm men c6 trong nhiing thyc pham 1én men. C6 thé dinh
danh duogc ca vi sinh vét nudi cay duoc va khong nudi cay duoc tir d6 an va thirc uéng 1én men
bat ki thong qua vi€e str dung cac phuong phap nghién ctru vi sinh khong nudi cay va ¢6 nudi
cay dé 1dy du tu lidu 1ap mot hd so hoan chinh v€ cac vi sinh vat ciing nhu la dé nghién ciru tinh
da dang lién loai va ndi loai trong mot giéng cu thé hay giita nhiéu giong. Co thé két hop bién
phap dung thude nhuom PMA (Propidium MonoAzide treatment) dé phat hién cac vi sinh vat
song sot trong cic mau trudc Kkhi tach chiét ADN va phuong phap dinh lugng phan tir dé dém
chinh xac nhing vi sinh vat ton tai dugc trong nhirng thuc pham 1én men.

KV thuat gidm dinh phan tr ndi bat 1én véi tu cach 1a mot cong cu dinh danh chinh xac va dam
béo, va dugc sir dung rong rii trong cong tac dinh danh ca vi sinh vat nudi cy duoc va khong
nudi cdy duoc tir nhitng thyc pham 1én men. K¥ thuat PRC mdi chuyén biét theo loai (species-
specific PCR primers) duoc dung dé dinh danh cap do loai; ki thuat nay dugc ap dung rong rai
trong viéc dinh danh LAB phan lap tir nhitng thyc pham 1én men. Viéc ap dung ky thuét téng
hop chudi tring 13p thdi gian thue qPCR (real-time quantitative PCR) v6i cac moi chuyén biét
cho phép tim va dinh lugng dugc loai LAB trong cac thuc pham 1én men.

Da hinh phan doan ADN nhén ban ngau nhién (RAPD/Random amplification of polymorphic
DNA) 1a mot phuong phap phén loai dya trén dic diém doan gien ADN duoc khuéch dai bang
ky thuat PCR (genomic DNA fragment profiles amplified by PCR), va thuong duoc ding dé
phan ré cac ching LAB tir thuc pham 18n men. K§ thuat PCR dya trén chudi ADN nguoc xudi
gidng nhau nam ngoai gien co tinh lap lai (rep-PCR/ repetitive extragenic palindromic sequence-
based PCR) cho phép phan loai ¢ cip d6 phan lodi (subspecies) va hé mé nhitng khac biét kiéu
gien 16n trong cac ching thudc ciing mot loai vi khuan phén 1ap tir nhimg mau thyc pham 1én
men. Phan tich da hinh chiéu dai doan cat khuéch dai (amplified fragment length
polymorphism/AFLP) 1a mot k¥ thuat dua trén viéc phong dai va phan tach co6 chon loc cac doan
gien gidi han va nguoi ta da chirng minh dugc tinh itng dung cuia phuong phap nay trong viéc
dinh danh va phéan biét nhidu chung LAB.

Céc ki thuat dién di ADN bién tinh trén gel gradient (denaturing gradient gel electrophoresis
/IDGGE) va dién di ADN nhiét trén gel gradient (temperature gradient gel electrophoresis/TGGE)
da duogc phét trién dé lap ho so cho cac cong dong vi sinh vat phan lap tryc tiép tir nhimng thuc
pham 1én men va dua trén nhitng khac biét chuyén biét vé chudi (sequence-specific distinctions)



cua cac don vi si€u sao chep (amplicons) cua 16S rADN va 26S rADN dugc tao ra bang PCR.
Tuy nhién, DGGE c¢6 mét s6 nhugc diém nhu 13 t6n thoi gian, khong thé xac dinh duoc tinh
phong pht tuong dbi cua nhimg loai vi sinh chu dao va khong phan biét dugc gitra nhitng té bao
sdng duoc va khong séng duogc, ciing nhu 1a khé ma 1y giai duge nhiéu nhém vi sinh vat. DGGE
cung han ché chi phat hién duoc nhitng loai chuyén biét vi né chi cé thé lam rd mét sé loai vi
khuan chinh nhu 1a B. licheniformis va Bacillus thermoamylovorans trong chungkokjang (thuc
pham dau trong 1én men nhét caa Han Qudc) va khong phat hién dugc nhidu chung vi khuan
hiém da dang hodc vuot troi da duge dinh danh khi phan tich giai trinh ty ADN bang téng hop
(pyrosequencing analysis).

Ki thuat phén tich gidi han ADN ribosom khuéch dai (amplified ribosomal DNA restriction
analysis/ARDRA) dung cac enzyme gidi han cling hitu ich trong viéc dinh danh céc vi sinh vét
phan lap tir nhitng thyc pham 1én men.

Phén tich tinh da dang vé t6 hop trinh tu nhiéu ving gien (Multilocus sequence analysis
IMLSA), dung céc gien gitt nha (housekeeping genes) 1am cac cht chi thi phan tir thay thé cho
cac gien 16S rARN, dugc dung dé dinh danh céac loai LAB: gien rpoA va pheS

v6i Enterococcus va Lactobacillus, atpA va pepN véi loai Lactococcus, va dnaA, gyrB,

va rpoC véi cac loai Leuconostoc, Oenococcus, va Weissella.

Nhitng cong cu hiéu qua cia cong nghé giai trinh ty thé hé moi (next generation sequencing
INGS) nhu 1a metagenomics (phén tich ADN da hé gien), phylobiomics (nghién ctru phat sinh
quan xa sinh vat), va metatranscriptomics (nghién ctru bleu hién gien cua vi sinh vt trong moi
truong tu nhién) ngay nay dugc ap dung cho viéc cung cap tu liéu vé cac ngudn giéng vi sinh vt
trong cac san pham 1én men truyén thong. Tuy nhién, NGS voi tu cach 1a mét cong cu tinh vi can
c6 do6i ban tay thanh thao kheo Ié0 va mot phong thi nghiém phén tir trang bi day du, diéu kién
nay khong phai ludn ludn co6 san.Viéc 4p dung phuwong phap phuong phap nghién ctru ADN da
h¢ gien, thong qua sir dung song song giai ma trinh tyr bang téng hop cac don vi siéu sao chep
gien 16S rRNA gin thé, dem lai thong tin vé cic cong dong vi sinh ma da duoc mo ta lap ho so
trong kimchi, mot san pham rau ct 1én men ty nhién ciia Han Qudc, nukadoko, moén cam gao 1én
men cua Nhat, narezushi, ca u6p mubi 1én men kém com ctia Nhat Ban va ben-saalga, chao ké
tran chau truyén théng ctia Burkina Faso. Giai ma trinh ti bang tong hop 1am rd sy ton tai clia vo
s0 va tham chi 14 nhiing nhom vi khuén c6 s6 luong it nhét trong cac thyc pham 1én men, nhu’ng
phuong phap kham pha cap do ADN lai khong phan biét dugc gitra nhung sinh vat “thu dong” v

“chu dong” vé mat chuyén héa. Co thé phat hién cu thé cac “phylotype lién quan vé chirc ning”
(functionally relevant phylotypes) trong mot hé sinh thai thong qua vi du nhu la weighted
UniFrac principal coordinate analysis (phén tich khoang céch da chiéu theo bién thé dinh luong
chuan do khoang cach UniFract) dua trén giai ma trinh tur téng hop 454 gien 16S rARN nhu da
dugc ap dung trong cac nghién ctru vé hé vi khuan trong rudt. Phuong phép giai ma trinh ty bang
téng hop dua trén trinh tu gien 16S rARN cho phép phan tich hé sinh thai vi khuan mét cach
chuy@n sau véi sd lugng vat liéu dau vao 16n va ngudi ta da ap dung phuong phéap nay trong
nhiéu thuc pham 1én men truyén thong.

Phuong phap giam dinh hé protein (proteomics identification method) dira trén 1ap ho so protein
théng qua k¥ thuat ion hoa mau hép thu dua trén sy hd trg cia cic chat nén va nang lugng laser —
khdi pho thoi gian bay (matrix-assisted laser desorption ionizing - time of flight mass
spectrometry/MALDI-TOF MS) di duoc dung dé dinh danh loai Bacillus (tryc khuan) trong



nhirng thuc pham 16n men ctia chau Phi va loai LAB phén lap tir nhitng thuc phdm 1én men trén
toan cau.

Thuc pham 1én men trén toan cau

Campbell-Platt ghi nhan c6 khoang 3.500 d6 an va thirc udng 1én men va chia ching thanh
khoang 250 nhom. Trén thé gidi ngdy nay, hang ti nguoi dang ti€u thy co thé hon 5.000 loai thuc
pham 1én men va dd ubng c6 con pho bién va khong phé bién, gidng nhu tinh bot va cac thanh
phan thyc phdm khéc. Thyc pham 1én men toan cau dugc chia vao chin nhém chinh cin cir vao
chat nén (nguyén liéu sdng) dung tir cac ngudn thuc vat/dong vat: (1) ngii cde 1én men, (2) rau ca
va mang 1én men, (3) cac loai dau 1én men, (4) cu/than 1én men, (5) san pham sira 1én men, (6)
san pham thit bao quan va Ién men (7) san pham ca 1én men, phoi kho va xong khoi, (8) san
pham 16n men pha tap va (9) d6 udng c6 con.

San pham sira 1én men

San pham sira 1én men (Bang 1) dugc chia thanh hai nhoém chinh cin ct theo vi sinh vat: (A) Ién
men lactic, do loai LAB chi phdi, gdm loai “wa nhiét” (thermophilic) (vi du nhu sita chua/yogurt,
sita thira sau khi 1am bo cta Bulgari/Bulgarian buttermilk), loai loi khuan (probiotic) (vi du sita
acidophilus, stra bifidus), va loai wa nhiét do trung binh (mesophilic) (vi du sira 1én men tu
nhién/natural fermented milk, stra ciy vi sinh vat/cultured milk, kem béo céy vi sinh vat/cultured
cream, sira bo cdy vi sinh vat/cultured buttermilk); va (B) Ién men lactic-nam, trong do LAB hop
tac voi nAm men dé san xuat san pham cudi cting, bao gom sita ¢ con/alcoholic milks (vi dy sita
men acidophilus, kefir, koumiss), va sita mdc/moldy milks (vi du viili). Lén men ti nhién 1a mot
trong nhimg phuong phap ché bién sita co xua nhat dung sira tho chua tiét tring va sita da duoc
dun dé 1én men ngéu nhién, hoic ding phuong phap back-slopping method trong d6 mot phan
san pham 1én men 6 mé trude do duge dung dé cay vao me madi. Pho mai va cac san pham tir phd
mai bat ngudn tir qua trinh 1én men sita twoi co tAm quan trong to 16n vé dinh dudng va thuong
mai trén toan thé gidi. Nhimg nguon gidng vi sinh vét khoi dong (starter cultures) trong Ién men
sita chia vao hai loai: ngudn giéng nguyén cap (primary cultures) ma chu yéu la Lactococcus
lactis subsp. cremoris, Lc. lactis subsp. lactis, Lactobacillus delbrueckii subsp. delbrueckii, Lb.
delbrueckii subsp. lactis, Lb. helveticus, Leuconostoc spp., va Streptococcus thermophilus tham
gia vao qua trinh 1am chua héa; va ngudn gidng thir cip (secondary cultures) ma duoc dung dé
lam ph6 mai la Brevibacterium linens, Propionibacterium freudenreichii, Debaryomyces
hansenii, Geotrichum candidum, Penicillium camemberti, va P. roqueforti tao nén huong vi va
két cau trong qua trinh phd mai chin. Mot s6 vi khuan axit lactic khong phai giong khoi dong
(non-starter lactic acid bacteria/NSLAB) thuong xuat hién nhiéu trong sita 1én men, bao gdm
Enterococcus durans, Ent. faecium, Lb. casei, Lb. plantarum, Lb. salivarius,

va Staphylococcus spp.

Bang 1

Vi sinh vat pham 1ap tir mdt s6 sin pham sira 1én men pho bién va khong phd bién trén thé
gidi.



San | Chatnén Tinh chat & dic Vi sinh vat Quéc gia
pham tinh cam quan
Airag | Sira ngua hay | D6 udng c6 con nhe, | Lb. helveticus, Lb. kefiranofaciens, | Méng Co
stra lac da co tinh axit, c6 vi Bifidobacterium mongoliense,
chua Kluyveromyces marxianus
Amasi | Stra bo Co tinh axit, cé vi Lc. lactis subsp. lactis (chu Nam Phi,
chua, d6 dac cao dao), Lc. lactis subsp. cremoris, Zimbabwe
Lactobacillus, Enterococcus, va
Leuconostoc spp. Mot sb chung
khong nudi ciy dugc.
Phé Sita dong vat | Dang ran, cang hoic | Lc. lactis subsp. cremoris, Lc. Toan thé
mai mém; mén phu, lactissubsp. lactis, Lb. gioi

salad, dung trong
nhiéu mon

niu/nuéng

delbrueckii subsp. delbrueckii, Lb.
delbrueckii subsp. lactis, Lb.
helveticus, Lb. casei, Lb.
plantarum, Lb. salivarius,
Leuconostocspp., Strep.
thermophilus, Ent. durans, Ent.
faecium,

and Staphylococcus spp., Brevibact
erium linens, Propionibacterium
freudenreichii, Debaryomyces
hansenii, Geotrichum candidum,
Penicillium camemberti, P.
roqueforti




San | Chatnén Tinh chat & dic Vi sinh vat Quéc gia
pham tinh cam quan
Chhu | Sita bo/bo San pham giéng phd | Lb. farciminis, Lb. brevis, Lb. An Do,
Tay Tang mai, ndu cari, canh | alimentarius, Lb. salivarius, Lact. | Nepal,
sup lactis, Bhutan,
Candida sp. Saccharomycopsissp. | Trung
Quéc
(Tibet)
Chhur | Sita bo/bod San pham gidng phd | Lb. farciminis, Lb. paracasei, Lb. | An D,
pi Tay Tang mai, ndu cari, canh | biofermentans, Lb. plantarum, Lb. | Nepal,
sup, dua mudi chua | curvatus, Lb. fermentum, Lb. Bhutan,
alimentarius, Lb. kefir, Lb. Trung
hilgardii, W. confusa, Ent. Quéc
faecium, Leuc. mesenteroides (Tibet)
Dahi | Stra trau/bo, | Sira dong, ngon Lb. bifermentans, Lb. alimentarius, | An D9,
starter culture Lb. paracasei, Lact. lactis, Strep. | Nepal, Sri
(vi sinh vat cremoris, Strep. lactis, Strep. Lanka,
khai dong) thermophilus, Lb. bulgaricus, Lb. | Banglades
acidophilus, Lb. helveticus, Lb. h, Pakistan

cremoris, Ped. pentosaceous, P.
acidilactici, W. cibaria, W.
paramesenteroides, Lb. fermentum,
Lb. delbrueckii subsp. indicus,
Saccharomycopsis sp., Candida sp.




San | Chatnén Tinh chat & dic Vi sinh vat Quéc gia
pham tinh cam quan
Dadih | Stra tréu Stra dong, ngon Leuc. mesenteroides, Ent. faecalis, | Indonesia
Strep. lactis supsp. lactis, Strep.
cremoris, Lb. casei subsp. casel,
and Lb. casei subsp. rhamnosus
Kefir | Stra dé, ciru, | Sira lén men c6 con, | Lb. brevis, Lb. caucasicus, Strep. | Nga
bo stra sui bot thermophilus, Lb. bulgaricus, Lb.
plantarum, Lb. casei, Lb. breuvis,
Tor. holmii, Tor. delbruechii
Koumi | Sira Db ubng, sira lén Lb. bulgaricus, Lb. salivarius, Lb. | Nga,
SS men axit buchneri, Lb. heveticus, Lb. Méng Cb
plantarum, Lb. acidophilus,
Torula sp.
Laban | Stra Stra Ién men axit, Lb. casei, Lb. plantarum, Lb. Ai Cap
rayeb gidng sira chua brevis, Lact. lactis,
Leuconostoc sp., Sacch. kefir
Leben /| Stra bo Stra ¢0 vi chua Candida sp., Saccharomyces sp., L | Béc Phi,
Lben actobacillus sp., Leuconostoc sp. | Trung
Dong chau
Phi




San | Chatnén Tinh chat & dic Vi sinh vat Quéc gia
pham tinh cam quan
Misti | Sta trau/bd | Tinh axit nhe, dic Strep. An Do,
dahi quanh, stra dong c6 | Salivarius subsp. thermophilus, Lb. | Banglades
(mishti Vi ngot, ngon acidophilus, Lb. h
doi, lal delbrueckii subsp. bulgaricus, Lc.
dahi, lactis subsp. lactis, Sacch.
payodh cerevisiae
i)
Nunu | Strabo twoi | Sira tuoi 1én men ty | Lb. fermentum, Lb. plantarum, Lb. | Ghana
chua tiét nhién helveticus, Leuc. mesenteroides,
trung Ent. faecium, Ent. italicus,
Weissella confusa, Candida
parapsilosis, C. rugosa, C.
tropicalis, Galactomyces
geotrichum, Pichia kudriavzevii,
Sacch. cerevisiae
Philu | Sira bo/bo San pham gidng kem | Lb. paracasei, Lb. bifermentans, | An D,
Tay Tang béo, nau ca ri Ent. faecium Nepal,
Tibet
(Trung
Qudc)
Shrikh | Stra trdu, bo | Tinh axit, déo ngot | Lc. lactis subsp. lactis, Lc. An Do

lactis subsp. diacetylactis, Lc.




San | Chatnén Tinh chat & dic Vi sinh vat Quéc gia
pham tinh cam quan
and nhiéu, ngon lactis subsp. cremoris, Strep.

thermophilus, Lb.

delbrueckisubsp. bulgaricus
Somar | Sira bo hoac | Stta (thura sau khi Lb. paracasei, Lact. lactis An D9,

bo Tay Tang | lam) bo Nepal
Sua Sita gay kho, | Sita I8n men axit Lb. bulgaricus, Strep. Viét Nam
chua | starter, duong thermophilus
Tarag | Sira bo/dé/bd | Bd udng chua co Lb. delbrueckii subsp. bulgaricus, | Méng C
Tay Tang tinh axit Lb. helveticus, Strep. thermophilus,

Sacch. cerevisiae, Issatchenkia

orientalis, Kazachstania unispora
Viili Sira bo bac va dinh, vi ngot, | Lc. lactis subsp. lactis, Lc. Phan Lan

an sang lactis subsp. cremoris, Lc.

lactis subsp. lactis biovar. diacetyl

actis, Leuc. Mesenteroides

subps. cremoris, G. candidum, K.

marxianus, P. fermentans
Stra Stra dong vat | Tinh axit, déo dac Strep. thermophilus, Lb. Chau Au,
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San | Chatnén Tinh chat & dic Vi sinh vat Quéc gia
pham tinh cam quan

chua quanh, san pham delbrueckiisubsp. bulgaricus, Lb. | Australia,
gidng sita dong, acidophilus, Lb. casei, Lb. Chau Mi
ngon rhamnosus, Lb. gasseri, Lb.

johnsonii, Bifidobacterium spp.

Thuc pham ngii cbc 18n men

O hau hét cac nudc chau A, ngudi ta 1én men gao bang cach ding cac ngudn giéng vi sinh vat
hdn hop (mixed-culture) trong d udng c6 con hodc cac dd udng thyc pham, trong khi d6 & chau
Au, chau M¥ va Australia, da s6 ngii cc nhu 13 [ta mi, tiéu hic mach, dai mach va ngé dugc 1én
men tu nhién hodc bang cach cho thém men nudng banh thwong mai vao hdn hop bot dé lam
thanh cac 6 banh my. O chau Phi, thyc pham ngii cdc 1én men theo truyén théng dugc dung lam
thuc pham tinh bot ciing nhu 14 thye pham bo sung va dn dam cho tré so sinh va tré nhé. O chau
Au, nguoi ta van 1am theo phuong phap 1am banh mi cii ma khong dung cac chiing men nudng
banh thuong mai. Men va LAB thyc hién 1én men khdi bot, cha yéu 13 bot chua San Francisco,
va cac san pham tir d6 nhin chung dugc goi 1a banh mi bot chua vi chung c6 ham luong axit
lactic va axit axetic cao hon do ting sinh vi khuan.

Lén men ngii cdc cht yéu nho céc lodi LAB va nam men. Enterococcus, Lactococcus,
Lactobacillus, Leuconostoc, Pediococcus, Streptococcus, va Weissella 1a nhitng vi khuan pho
bién lién quan dén qua trinh 1én men ngii cc. Cac ching Saccharomyces cerevisiae ban dia la
nhitng men chinh trong hau hét cac qua trinh 1én men, nhung cic ndm men khong phai ndm
duong (non-Saccharomyces yeasts) khac ciing quan trong trong nhiéu qua trinh 1én men ngii coc
bao gom Candida, Debaryomyces, Hansenula, Kazachstania, Pichia, Trichosporon,

va Yarrowia.

Bang 2

Vi sinh vat phan lap tir mét s6 thue pham ngii cdc 1én men pho bién va khong pho bién trén
thé gioi.

San Nguyén ligu Tinhchit & | Visinh vat Quéc gia
pham | séng/Chat nén | dic tinh cam
quan
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San Nguyén liéu Tinhchit & | Visinh vat Quéc gia
phidm | séng/Chit nén | dic tinh cam
quan
Ang-kak | Gao huyét rong | Tao mau Monascus purpureus Trung Quéc,
bai Loan,
Thai Lan,
Philippines
Boza Ngii coc Dang long vi Lactobacillus sp., Lactococcus Bulgari
chua sang sp.,
khodi Pediococcus sp., Leuconostoc sp.
, Sacch. cerevisiae
Busa Ngb, cao luong, | Chat nén chim | Sacch. cerevisiae, Pong Phi,
ké hét trong qua Schizosacchromyces pombe, Lb. | Kenya
trinh 1én men plantarum, Lb. helveticus, Lb.
salivarius, Lb. casei, Lb. brevis,
Lb. buchneri, Leuc.
mesenteroides, Ped. damnosus
Ben- K@ trén chéu Thuc an dam Lactobacillus sp., Burkina Faso,
saalga Pediococcussp., Leuconostoc sp., | Ghana
Weisselasp., yeasts
Dosa Gao va dau Mong, banh Leuc. mesenteroides, Ent. An Do, Sri
kép gion, ran it | faecalis, Tor. candida, Lanka,

12




San Nguyén liéu Tinhchit & | Visinh vat Quéc gia
phidm | séng/Chit nén | dic tinh cam
quan
muoi dau/ma, tinh Trichosporon pullulans Malaysia,
bot Singapore
Enjera/l | Bot Tef, ltami | Tinh axit, bot | Lb. pontis, Lb. plantarum, Leuc. | Etiopia
njera chua, Ién men, | mesenteroides, Ped. cerevisiae,
banh mi gidng | Sacch. cerevisiae, Cand.
banh kép, tinh | glabrata
bot
Gowé Ngb San pham Lb. fermentum, Lb. reuteri, Lb. Benin
trung gian brevis, Lb. confusus, Lb.
ding dé lam d6 | curvatus, Lb. buchneri, Lb.
udng, chéo salivarius, Lact. lactis, Ped.
pentosaceus, Ped. acidilactici,
Leuc. mesenteroides;
Candidatropicalis, C. krusel,
Kluyveromyces marxianus
Hussuw | Cao luong Bot chin Lb. fermentum, Ped. acidilactici, | Sudan
a Ped. pentosaceus, N4m men
Idli Gao, dau muoi | Tinh axit nhe, | Leuc. mesenteroides, Lb. An Do, Sri
hoac cac loai mém, uot, delbrueckii, Lb. fermenti, Lb. Lanka,
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San Nguyén liéu Tinhchit & | Visinh vat Quéc gia
phidm | séng/Chit nén | dic tinh cam
quan
dau xay bo vo | pudding xép: coryniformis, Ped. acidilactis, Malaysia,
khéc tinh bot, an Ped. cerevisae, Streptococcussp., | Singapore
séng Ent. faecalis, Lact. lactis, B.
amyloliquefaciens, Cand. cacaoi,
Cand. fragicola, Cand. glabrata,
Cand. kefyr, Cand.
pseudotropicalis, Cand. sake,
Cand. tropicalis, Deb. hansenii,
Deb. tamarii, Issatchenkia
terricola, Rhiz. graminis, Sacch.
cerevisiae, Tor. candida, Tor.
holmii
Jalebi Bot my Ngot gion, Sacch. Bayanus, Lb. fermentum, | An Do, Nepal,
gidng donut, Lb. buchneri, Lact. lactis, Ent. Pakistan
chién, an vat faecalis, Sacch. cerevisiae
Kenkey | Ngo Tinh axit, dac | Lb. plantarum, Lb. brevis, Ent. Ghana
ran, banh hap, | cloacae,
tinh bot Acinetobacter sp., Sacch.
cerevisiae, Cand. mycoderma
Khamak | Gao nép, Look- | Trang miéng Rhizopus sp., Mucor sp., Théai Lan
(Kao- pang (starter/vi Penicillum sp., Aspergillus sp.,
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San Nguyén liéu Tinhchit & | Visinh vat Quéc gia
phidm | séng/Chit nén | dic tinh cam
quan
mak) sinh vat khoi Endomycopsis sp., Hansenulasp.,
dong) Saccharomyces sp.
Kunu- Ng0, cao luong, | Tinh axit nhe, | Lb. plantarum, Lb. pantheris, Lb. | Nigeria
zaki ké déo dinh, chéo, | vaccinostercus,
tinh bot Corynebacterium sp., Aerobacter
sp., Cand. mycoderma , Sacch.
cerevisiae, Rhodotorula sp.
Cephalosporium sp., Fusarium
sp., Aspergillus sp., Penicillium
sp.
Kisra Cao luong Banh mi mong | Ped. pentosaceus, Lb. confusus, | Sudan
nhu banh kép, | Lb. brevis, Erwinia ananas,
tinh bot Klebsiella pneumoniae, Ent.
cloacae, Cand. intermedia, Deb.
hansenii, Aspergillus sp.,
Penicillium sp., Fusarium sp.,
Rhizopus sp.
Koko Ngo Chéo Ent. clocae, Acinetobacter sp., Ghana

Lb. plantarum, Lb. brevis, Sacch.

cerevisiae, Cand. mycoderma

15




San Nguyén liéu Tinhchit & | Visinh vat Quéc gia
phidm | séng/Chit nén | dic tinh cam
quan
Lao- Gao Mon trang Rhiz. oryzae, Rhiz. chinensis, Trung Quéc
chao miéng sét, Chlamydomucor oryzae,
mém, nhiéu Sacchromycopsis sp.
nuéc, dinh
Mawe Ngo San pham Lb. fermentum, Lb. reuteri, Lb. Benin, Togo
trung gian brevis, Lb. confusus, Lb.
dung dé lam do | curvatus, Lb. buchneri, Lb.
udng, chao salivarius, Lact. lactis, Ped.
pentosaceus, Ped. acidilactici,
Leuc. mesenteroides; Candida
glabrata, Sacch. cerevisiae,
Kluyveromyces marxianus,
Clavispora lusitaniae
Mbege | Ngb, cao luong, | Chat nén chim | Sacch. cerevisiae, Tanzania
ké hét trong qua Schizosaccharomyces pombe, Lb.
trinh 1én men | plantarum, Leuc. mesenteroides
Ogi Ng0, cao luong, | Tinh axit nhe, | Lb. plantarum, Lb. pantheris, Lb. | Nigeria

ké

déo, chéo, tinh
bot

vaccinostercus,
Corynebacterium sp.,
Aerobacter sp., Candida krusei,
Clavispora lusitaniae, Sacch.
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San Nguyén liéu Tinhchit & | Visinh vat Quéc gia
phidm | séng/Chit nén | dic tinh cam
quan
cerevisiae,
Rhodotorula sp., Cephalosporiu
m sp., Fusariumsp.,
Aspergillus sp., Penicilliumsp.
Pito Ngb, cao luong | Chat nén chim | Geotrichum candidum, Tay Phi
hét trong qua Lactobacillus sp., Candida sp.
trinh 1én men
Poto Ngb Sén sét Lb. gasseri, Lb. Cong-gb
poto plantarum/paraplantarum, Lb.
acidophilus, Lb. delbrueckii, Lb.
reuteri, Lb. casei,
Bacillussp., Enterococcus sp.,
Yeasts
Pozol Ngb Tinh axit nhe, | Strep. bovis, Strep. macedonicus, | Mexico
rat déo, chéo, Lc. lactis, Ent. sulfureus
tinh bot
Puto Gao Bénh hip, an Leuc. mesenteroides, Ent. Philippines
sang faecalis, Ped. pentosaceus,

Yeasts
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San Nguyén liéu Tinhchit & | Visinh vat Quéc gia
phidm | séng/Chit nén | dic tinh cam
quan
Rabadi | SitratrAu hoic | Tinh axit nhe, | Men Ped. acidilactici, An Do,
b va ngii cbc, | san pham dic | Bacillus sp., Micrococcus sp., Pakistan
cac loai dau gidng vira
Selroti B4t gao — bot Gidng banh Leuc. mesenteroides, Ent. An Do, Nepal,
my - sira pretzel, banh faecium, Ped. Bhutan
chién, tinh bot | Pentosaceus and Lb. curvatus,
Sacch. cerevisiae, Sacch.
kluyveri, Deb. hansenii, P.
burtonii, Zygosaccharomyces
rouxii
Sourdou | Hac mach, IGa | Tinh axit nhe, | Lb. sanfranciscensis, Lb. Chau M;j,
gh my banh mi 1én alimentarius, Lb. buchneri, Lb. | Chau Au,
men casei, Lb. delbrueckii, Lb. Australia
fructivorans, Lb. plantarum, Lb.
reuteri, Lb. johnsonii, Cand.
humili, Issatchenkia orientalis
Tape Gao nép, Ragi | Ngot, chua, Thizopus sp., Indonesia
Ketan cdn nhe, trang | Chlamydomucorsp., Candida sp.,

miéng

Endomycopsissp.,
Saccharomyces sp.
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San Nguyén liéu Tinhchit & | Visinh vat Quéc gia
phidm | séng/Chit nén | dic tinh cam
quan
Togwa | Sén, ngd, cao | P ubng hoic | Lb. brevis, Lb. cellobiosus, Lb. | Tanzania
luong, ké chao subng lén | fermentum, Lb. plantarum and
men Ped. pentosaceus , Candida
pelliculosa, C. tropicalis,
Issatchenkia orientalis, Sacch.
cerevisiae
Tarhana | Stra ctry, l0a mi | Tinh axit nhe, | Lb. bulgaricus, Strep. Cong hoa
chua ngot, sip | thermophilus, nAm men Kypros, Hy
hoic banh bich Lap, Thé Nhi
quy Ky
Uji Bo6t ngd, cao Tinh axit, chua, | Leuc. mesenteroides, Lb. Kenya,
lwong, k&, san | chéo, tinh bot | plantarum Uganda,
Tanzania

Thuc pham rau ca 1én men

Rau an 14 theo mua va d& hong, cu cai dai, dua chudt gdbm mang non mém in duoc, duge 1én
men truyén théng thanh cac san pham an duoc (Bang 3). Lén men rau ca chu yéu bj chi phdi boi
cac loai Lactobacillus va Pediococcus, theo sau la Leuconostoc, Weissella, Tetragenococcus,

va Lactococcus. Nguoi ta mo ta dic diém ciia mot hd so hé vi khuan LAB hoan chinh trong
kimchi bang cach ding nhiing cong cu giam dinh phan tir khac nhau. Nguoi ta da nghién ctru
nhitng qua trinh 1én men ty nhién trong khi san xuat sauerkraut, mot san pham bap cai 1én men
ctia Durc, va da phat hién duoc mot loai LAB. Nhitng loai LAB c4u thanh quan thé ban dia trong
cac san pham 1én men & khu vuc Himalaya nhu 1a gundruk, sinki, goyang, khalpi, va inziangsang
trong mot s4 san pham mang 1én men ty nhién cua An Do va Nepal.
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Bang 3

Vi sinh vat phan 1ap tir mot s0 san pham rau cu lén men pho bien va khong pho bién trén

thé gioi.
San pham Chat Tinh chat & | Vi sinh vat Quéc
nén/Nguyén | dic tinh cam gia
liéu séng quan
Burong Cai be Tinh axit, w6t | Lb. brevis, Ped. cerevisiae Philippin
mustala es
Duea chuot Dua chudt Tinh axit, w6t, | Leuc. mesenteroides, Ped. Chéau
(1én men) dua chua cerevisiae, Ped. acidilactici, Lb. | Au, My,
plantarum, Lb. brevis Canada
Duwa muoi Caibeand ca | Tinh axit, w6t | Lb. fermentum, Lb. pentosus, Lb. | Viét
cai duong, qua plantarum, Ped. pentosaceus, Lb. | Nam
ca brevis, Lb. paracasei, Lb.
pantheris, Ped. acidilactici
Ekung Mang Tinh axit, Lb. plantarum, Lb. brevis, Lb. AnPo
chua, mém, casei, Tor. halophilus
nNAu ca ri
Eup Mang Tinh axit, Lb. plantarum, Lb. fermentum, An Do

chua, khd, niu
cari

Lb. brevis, Lb. curvatus, Ped.
pentosaceus, Leuc.
mesenteroides, Leuc. fallax,
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San pham Chit Tinh chit & | Visinh vat Québc
nén/Nguyén | dic tinh cam gia
ligu séng quan
Leuc. lactis, Leuc. citreum, Ent.
durans
Fu-tsai Cai be Tinh axit, chua | Ent. faecalis, Lb. alimentarius, bai
Lb. brevis, Lb. coryniformis, Lb. | Loan
farciminis, Lb. plantarum, Lb.
versmoldensis, Leuc. citreum,
Leuc. mesenteroides, Leuc.
pseudomesenteroides, Ped.
pentosaceus, W. cibaria, W.
paramesenteroides
Goyang Rau dai Tinh axit, Lb. plantarum, L. brevis, Lc. An D,
chua, uot, lactis, Ent. faecium, Ped. Nepal
dung trong pentosaceus, Candida sp.
mon sup

Gundruk Rau an 14 Tinh axit, Lb. fermentum, Lb. plantarum, An D,
chua, khd, Lb. casei, Lb. Nepal,
dung trong casei subsp. pseudoplantarum, Bhutan
mon sup, mon | Ped. pentosaceus
phu
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San pham Chat Tinh chat & | Visinh vat Quéc
nén/Nguyén | dic tinh cam gia
liéu séng quan

Hirring Ngon mang Tinh axit, Lb. brevis, Lb. plantarum, Lb. An Do

chua, udt, dua | curvatus, Ped. pentosaceus,

chua Leuc. mesenteroides, Leuc.
fallax, Leuc. lactis, Leuc.
citreum, Ent. durans, Lc. lactis

Hom-dong Hanh tim Hanh tim Ién Leuc. mesenteroides, Ped. Théi Lan

men cerevisiae, Lb. plantarum, Lb.
fermentum, Lb. buchneri

Jiang-gua Dua chudt Dua chuét Ién | Ent. casseliflavus, Leuc. lactis, bai

men, dua chua | Leuc. mesenteroides, Lb. Loan
pentosus, Lb. plantarum, Lb.
paraplantarum, Lc.
lactis subsp. lactis, W. cibaria,
W. hellenica

Jiang-sun Ming, mubi, Mang 1én men; | Lb. plantarum, Ent. faecium, Lc. | Dai
duong, douche | mon an kém lactis subsp. lactis Loan

(dau tuong lén

men)
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San pham Chat Tinh chat & | Visinh vat Quéc
nén/Nguyén | dic tinh cam gia
liéu séng quan

Khalpi Dua chu¢t Tinh axit, Lb. brevis, Lb. plantarum, Ped. | An D9,

chua, uot, dua | pentosaceus, Ped. acidilactici, Nepal
chua Leuc. fallax

Kimchi Cai bap, hanh | Tinh axit, chua | Leuc. mesenteroides, Leuc. Han
hoa, 6t, gung nhe, wét, mén | citreum, Leuc. gasicomitatum, Qudc

an kém Leuc. kimchii, Leuc. inhae, W.
koreensis, W. kimchii, W.
cibaria, Lb. plantarum, Lb.
sakei, Lb. delbrueckii, Lb.
buchneri, Lb. brevis, Lb.
fermentum, Ped. acidilactici,
Ped. pentosaceus, Lc. Lactis,
yeasts species of Candida,
Halococcus, Haloterrigena,
Kluyveromyces, Lodderomyces,
Natrialba, Natronococcus,
Pichia, Saccharomyces,
Sporisorium and Trichosporon

Naw-mai-dong | Mang Tinh axit, w6t | Leuc. mesenteroides , Ped. Thai Lan

cerevisiae, Lb. plantarum, Lb.
brevis, Lb. fermentum, Lb.
buchneri
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San pham Chat Tinh chat & | Visinh vat Quéc
nén/Nguyén | dic tinh cam gia
liéu séng quan
Mesu Ming Tinh axit, Lb. plantarum, Lb. brevis, Lb. An D9,
chua, uot curvatus, Leu, citreum, Ped. Nepal,
pentosaceus Bhutan
Oiji Dua chudt, Dua chudt Ién | Leuc. mesenteroides, Lb. brevis, | Han
mubi, nudc men Lb. plantarum, Ped. cerevisiae Quédc
Oliu (Ién men) | Oliu Tinh axit, w6t, | Leuc. mesenteroides, Ped. My, Tay
salad, méon an | pentosaceus; Lb. plantarum Lb. | Ban
kém pentosus/Lb. plantarum, Lb. Nha, B6
paracollinoides, Lb. bao
vaccinostercus/Lb. Nha,
suebicus and Pediococcus sp. Peru,
non-lactics Chile

(Gordonia sp./Pseudomonas sp.,
Halorubrum orientalis,
Halosarcina pallid,
Sphingomonassp./Sphingobium s
p./Sphingopyxissp., Thalassomon
as agarivorans) and yeasts
(Candida cf. apicola,

Pichia sp., Pic. manshurica/Pic.
galeiformis, Sacch. cerevisiae)
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San pham Chat Tinh chat & | Visinh vat Quéc
nén/Nguyén | dic tinh cam gia
liéu séng quan
Pak-gard- Rau an 13, Tinh axit, wét, | Lb. plantarum, Lb. brevis, Ped. | Thai Lan
dong mudi, com mén ankém | cerevisiae
Pak-sian-dong | L& Gynandropi | Tinh axit, u6t, | Leuc. mesenteroides, Ped. Théi Lan
s pentaphylla | mon an kéem cerevisiae, Lb. plantarum, Lb.
germentum, Lb. buchneri
Pao cai Cai bap Co6 vi chua Lb. pentosus, Lb. plantarum, Lb. | Trung
ngot hon 1avi | brevis, Lb. lactis, Lb. fermentum, | Qubc
cay, an sang and Leuc. mesenteroides, va Ped.
pentosaceus
Sauerkraut Cai bap Tinh axit, Leuc. mesenteroides, Ped. Chau
chua, udt, pentosaceus; Lb. brevis, Lb. Au, My,
Salad, moén an | plantarum, Lb. sakei Canada,
kém Australia
Sayur asin La cai be, cai Tinh axit, Leuc. mesenteroides, Lb. Indonesi
bap, mudi, dira | chua, uét, plantarum, Lb. brevis, Lb. a
salad confuses, Ped. pentosaceus.
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San pham Chat Tinh chat & | Visinh vat Quéc
nén/Nguyén | dic tinh cam gia
liéu séng quan

Soibum Ming Tinh axit, Lb. plantarum, Lb. brevis, Lb. An Do

chua, mém, coryniformis, Lb. delbrueckii,

nAu ca ri Leuc. fallax, Leuc. Lact. lactis,
Leuc. mesenteroides, Ent.
durans, Strep. lactis, B. subtilis,
B. lichniformis, B. coagulans, B.
cereus, B. pumilus, Pseudomonas
fluorescens,
Saccharomyces sp., Torulopsis s
p.

Soidon Ngon mang Tinh axit, Lb. brevis, Lb. plantarum, An Db

chua, mém, uncultured Lb. acetotolera, Leuc.

nNAu ca ri fallax, Leuc. citreumns, Lc.
lactissubsp. cremoris, Weissella
cibaria, uncultured W. ghanensis

Sinki Cu cai dai Tinh axit, Lb. plantarum, Lb. brevis, Lb. An D,

chua, kho, casel, Leuc. fallax Nepal,
dung trong Bhutan
mon sup, dua

chua
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San pham Chat Tinh chat & | Visinh vat Quéc
nén/Nguyén | dic tinh cam gia
liéu séng quan

Suan-cai Rau cu Tinh axit, Ped. pentosaceus, Trung

chua, uot Tetragenococcus halophilus Quéc

Suan-tsai Cai be Tinh axit, Ent. faecalis, Lb. alimentarius, bai

chua, kho Lb. brevis, Lb. coryniformis, Lb. | Loan
farciminis, Lb. plantarum, Lb.
versmoldensis, Leuc. citreum,
Leuc. mesenteroides, Leuc.
pseudomesenteroides, Ped.
pentosaceus, W. cibaria, W.
paramesenteroides

Sunki Cu cai tron Tinh axit, Lb. plantarum, Lb. fermentum, Nhat

chua, uot Lb. delbrueckii, Lb. Ban
parabuchneri, Lb. kisonensis, Lb.
otakiensis, Lb. rapi, Lb. sunkii

Takuanzuke Cu cai Nhat Cu cai mudi Lb. plantarum, Lb. brevis, Leuc. | Nhat
Ban, mudi, mesenteroides, Ban

duong, Shochu

Streptococcus sp.,
Pediococcus sp., yeasts
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San pham Chat Tinh chat & | Visinh vat Quéc

nén/Nguyén | dic tinh cam gia
liéu séng quan
Tuaithur Ming Ran, wdt, chua, | Lb. plantarum, Lb. brevis, Ped. | An D6
nau ca ri pentosaceou, Lc. lactis, Bacillus

circulans, B. firmus, B.
sphaericus, B. subtilis

Dau tuong va cac loai dau khac Ién men

Nguoi ta san xuét hai loai thuc pham dau twong 1én men: thuc pham dau twong 18n men do
Bacillus spp. (chu yéu 1a B. subtilis) kem theo dac trung nhét, va thuc pham d4u twong [&n men
do mdc dang soi chu yéu 1a Aspergillus, Mucor, Rhizopus. Thuc pham dau twong khéng man va
nhét 1én men do Bacillus tép trung phan b trong mot tam gidc twdng twong ¢ ba dinh, mdi dinh
nam tai Nhat Ban (natto), Dong Nepal va Dong Biac An Do (kinema va nhirng san pham tuong
tir), va phia bac Théi Lan (thua-nao), c6 tén la “tam giac natto” va duoc dat lai 1a “tam giac
kinema-natto-thuanao (KNT)”. Trong nhitng qudc gia thudc ving tam giac KNT, nhing thuc
pham d4u tuong nhét khong man 18n men do Bacillus duoc tiéu thy nhu 13 natto ciia Nhat Ban,
chungkokjang ctua Han Qudc, kinema cua An Do, Nepal va Bhutan, aakhune, bekang, hawaijar,
peruyaan, va tungrymbai cia An P9, thua nao ciia Théi Lan, pepok ciia Myanmar, va sieng cia
Campuchia va Lao. Mic di phuong phép san xuat va cach thuc hanh am thuc khéac biét gitra
ting san pham, nhung plasmit va phan tich phat sinh loai (plasmids and phylogenetic

analysis) B. subtilis da chtng to tinh trong dong gitra cac ching B. subtilis phéan 1ap tir thuc
pham dau twong 1én men nhét phd bién & chau A, diéu nay cho thay 1én men do chung dong
Bacillus. San pham dau twong 1én men bang mébc 13 miso va shoyu ctua Nhat Ban, tempe cua
Indonesia, douchi va sufu ciia Trung Qudc, va doenjang ciia Han Qudc. Mot s loai dau 1én men
pho bién khong phai dau twong (vi du ddu trudng giac) 1a bikalga, dawadawa, iru, okpehe,
soumbala, va dugba ctia chau Phi, san phdm dau muoi 1én men nhu 13 dhokla, papad,

va wari caa An Do, va maseura ciia An Do va Nepal.

Bang 4

Vi sinh vét phan lap tir mdt s6 sin pham dau (d4u twong va khong phai dau twong) 1én
men pho bién va khong pho bién trén the gidi.
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San pham | Chat Tinh chit & | Visinh vat Quéc gia
nén/Nguyén ligu | dic tinh cam
song quan
Bekang Dau tuong Tinh kiém, B. subtilis, B. brevis, B. circulans, | An P9
nhét, tuong B. coagulans, B. licheniformis, B.
sét,naucari | pumilus, B. sphaericus,
and Lysinibacillus fusiformis
Bhallae Pau muoi Tinh axit nhe, | B. subtilis, Candida curvata, C. An Do
moén phu famata, C. membraneafaciens, C.
variovaarai, Cryptococcus
humicoius, Deb. hansenii,
Geotrichum candidum, Hansenula
anomala, H. polymorpha, KI.
marxianus, Lb. fermentum, Leuc.
mesenteroides, Ped.
membranaefaciens, Rhiz. marina,
Sacch. cerevisiae, Ent. faecalis,
Trichosporon beigelii,
Trichosporon pullulans, Wingea
robertsii
Bikalga Bup giam Giavi B. subtilis, B. licheniformis, B. Burkina
(Hibiscus megaterium, B. pumilus Faso
sabdariffa)
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San pham | Chat Tinh chit & | Visinh vat Quéc gia
nén/Nguyén ligu | dic tinh cam
song quan
Chungkokja | Pau tuong Tinh kiém, B. subtilis, B. amyloliquefaciens, | Han
ng(hay jeon nhot, stp B. licheniformis, B. cereus, Quéc
kukjang, Pantoea agglomerans, Pantoega
cheonggukj ananatis, Enterococcus sp.,
ang Pseudomonas sp.,
Rhodococcussp.
Dawadawa | Pau trudong giac | Tinh kiém, B. pumilus, B. licheniformis, B. Ghana,
nhot subtilis, B. firmus, B. atrophaeus, | Nigeria
B. amyloliguefaciens, B.
mojavensis, Lysininbacillus
sphaericus.
Dhokla bau ga Tinh axit nhe, | Leuc. mesenteroides, Lb. fermenti, | An Do
x6p, hdp, an | Ent. faecalis, Tor. candida, Tor.
vat pullulans
Douchi bau tuong Tinh kiém, B. amyloliquefaciens, B. subtilis, | Trung
tuong sét Asp. oryzae Quédc,
bai Loan
Doenjang | Pau tuong Tinh kiém, B. subtilis, B. licheniformis, B. Han

pumilis, Mu. plumbeus,
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San pham | Chat Tinh chit & | Visinh vat Quéc gia
nén/Nguyén ligu | dic tinh cam
song quan
tuong Sét, sip | Asp. oryzae, Deb. hansenii, Leuc. | Quéc

mesenteroides, Tor. halophilus,
Ent. faecium, Lactobacillus sp.

Furu bau phu Tinh axit nhe | B. pumilus, B. megaterium, B. Trung
stearothermophilus, B. firmus, Quédc
Staph. hominis

Gochujang | Bau tuong, 6t d6 | Ném vi cay B. velegensis, B. Han
amyloliquefacious, B. subtilis, B. | Quéc
liqueformis, spcecis
of Oceanobacillus,
Zygosaccharomyses, Candida
lactis, Zygorouxii, Aspergillus,
Penicillium, Rhizopus

Hawaijar | Pau tuong Tinh kiém, B. subtilis, B. licheniformis, B. An Do

nhat amyloliquefaciens, B. cereus,

Staph. aureus, Staph. sciuri,
Alkaligenes sp., Providencia
rettgers, Proteus mirabilis

Iru Pau truong giac | Tinh kiém, B. subtilis, B. pumilus, Nigeria,
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San pham | Chat Tinh chit & | Visinh vat Quéc gia
nén/Nguyén ligu | dic tinh cam
song quan
nhot B. licheniformis, B. megaterium, Benin
B. fumus, B. atrophaeus, B.
amyloliquefaciens, B. mojavensis,
Lysininbacillus sphaericus, Staph.
saprophyticus
Kanjang bau tuong, meju, | Nudc tuong Asp. oryzae, B. subtilis, B. Han
mubi, nudc pumillus, B. citreus, Sarcina Quédc
mazima, Sacch. rouxii
Kawal La cay dau Tinh kiém, vi | B. subilis, propionibacterium sp., | Sudan
(Cassiasp.) manh, khéi Lb. plantarum, Staph. sciuri,
tron khé yeasts
Kecap Dbau tuong, lUa Long Rhiz. oligosporus, Rhiz. oryzae, Indonesia
my Asp. oryzae, Ped. halophilus,
Staphylococcus sp., Candida sp.,
Debaromyces sp.,
Sterigmatomyces sp.
Ketjap bau tuong (den) | Siro Asp. oryzae, Asp. flavus, Rhiz. Indonesia

oligosporus, Rhiz. arrhizus
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San pham | Chat Tinh chit & | Visinh vat Quéc gia
nén/Nguyén ligu | dic tinh cam
song quan
Kinda Dau trudng gidc | Tinh kiém, B. pumilus, B. licheniformis, B. Sierra
nhat subtilis, B. atrophaeus, B. Leone
amyloliquefaciens, B. mojavensis,
Lysininbacillus sphaericus
Kinema Pau tuong Tinh kiém, B. subtilis, B. licheniformis, B. An Db,
nhét; nau cari | cereus, B. circulans, B. Nepal,
thuringiensis, B. sphaericus, Ent. | Bhutan
faecium, Cand. parapsilosis,
Geotrichum candidum
Maseura bau ga Kho, gion, B. subtilis, B. mycoides, B. Nepal,
gidng vién bi, | pumilus, B. laterosporus, Ped. An o
gia vi acidilactici, Ped. pentosaceous,
Ent. durans, Lb. fermentum, Lb.
salivarius, Sacch. cerevisiae, Pic.
burtonii, Cand. castellii
Meitauza bau tuong Long B. subtilis, Asp. oryzae, Rhiz. Trung
oligosporus, Mu. meitauza, Quadc,
Actinomucor elegans bai Loan

33




San pham | Chat Tinh chit & | Visinh vat Quéc gia
nén/Nguyén ligu | dic tinh cam
song quan
Meju bau tuong Tinh kiém, Asp. flavus, Asp. fumigatus, Asp. | Han
tuong s¢t niger, Asp. oryzae, Asp. retricus, | Qudc

Asp. spinosa, Asp. terreus, Asp.
wentii, Botrytis cineara, Mu.
adundans, Mu. circinelloides, Mu.
griseocyanus, Mu. hiemalis, Mu.
jasseni, Mu. racemosus, Pen.
citrinum, Pen. griseopurpureum,
Pen. griesotula, Pen. kaupscinskii,
Pen. lanosum, Pen. thomii, Pen.
turalense, Rhi. chinensis, Rhi.
nigricans, Rhi. oryzae, Rhi.
Sotronifer; Candida edax, Can.
incommenis, Can. utilis
Hansenula anomala, Han.
capsulata, Han. holstii,
Rhodotorula flava, Rho. glutinis,
Sacch. exiguus, Sacch. cerevisiae,
Sacch. kluyveri,
Zygosaccharomyces japonicus,
Zyg. rouxii, B. citreus, B.
circulans, B. licheniformis, B.
megaterium, B. mesentricus, B.
subtilis, B. pumilis,
Lactobacillussp., Ped. acidilactici
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San pham | Chat Tinh chit & | Visinh vat Quéc gia
nén/Nguyén ligu | dic tinh cam
song quan
Miso bau tuong Tinh kiém, Ped. acidilactici, Leuc. Nhat Ban
tuong sét paramesenteroides, Micrococcus
halobius, Ped. halophilus,
Streptococcus sp., Sacch. rouxii,
Zygosaccharomyces rouxii, Asp.
oryzae
Natto Dau tuong Tinh kiém, B. subtilis (natto) Nhat Ban
nhét, an sang
Oncom Lac ep thanh Béanh lac 1én | Neurosporaintermedia, N. crassa, | Indonesia
Hitam banh, san, starter | men, nuéng N. sitophila (ttr oncom do), Rhi.
(Oncom trong ba dau phu | hoac rén oligosporus (oncom den)
den)
va Oncom
Merah
(Oncom do
cam)
Ogiri / Hat dua vang, B. subtilis, B. pumilus, Tay,
Ogili hat thau dau, hat B. licheniformis, B. megaterium, | Pong va
bi, virng B. rimus, Pediococcus sp., Staph. | Trung Phi

saprophyticus, Lb. plantarum
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San pham | Chat Tinh chit & | Visinh vat Quéc gia
nén/Nguyén ligu | dic tinh cam
song quan
Okpehe Hat ctia Prosopis | Tinh kiém, B. subtilis, B. amyloliquefaciens, | Nigeria
africana nhot B. cereus, B. licheniformis
Soumbala | Pau truong giac | Tinh kiém, B. pumilus, B. atrophaeus, B. Burkina
nhat amyloliquefaciens, B. mojavensis, | Faso
Lysininbacillus sphaericus. B.
subtilis, B. thuringiensis, B.
licheniformis, B. cereus, B.
badius, B. firmus, B. megaterium,
B. mycoides, B. sphaericus,
Peanibacillus alvei, Peanibacillus
larvae, Brevibacillus laterosporus
Shoyu bau tuong Tinh kiém, Asp. oryzae or Asp. sojae, Z. Nhat
long, ném rouxii, C. versatilis Ban, Han
Quéc,
Trung
Quéc
Sufu bau phu Tinh axit nhe, | Actinomucor elenans, Mu. Trung
mém silvatixus, Mu. corticolus, Mu. Quadc,
hiemalis, Mu. praini, Mu. bai Loan

racemosus, Mu. subtilissimus,
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Chét
nén/Nguyén ligu
song

Tinh chit &
dic tinh cam
guan

Vi sinh vat

Quéc gia

Rhiz. chinensis

Tauco

bau tuong

Tinh kiém,
tuong Sét,
ding lam chat

tang huong vi

Rhiz. oryzae, Rhiz. ologosporus,
Asp. oryzae, Zygosaccharomyces
soyae, Bacillus sp., Ent.
hermanniensis, Lb. agilis, Lb.
brevis, Lb. buchneri, Lb.
crispatus, Lb. curvatus, Lb.
delbrueckii, Lb. farciminis, Lb.
fermentum, Lb. pantheris, Lb.

salivarius, Lb. vaccinostercus, Lc.

lactis, Lactococcus sp., Leuc.
camosum, Leuc. citreum, Leuc.
fallax, Leuc. lactis, Leuc.
mesenteroides, Leuc.
pseudomesenteroides, Ped.
acidilactici, Strep. bovis, Strep.
macedonicus, W. cibaria, W.
confusa, W. paramesenteroides,
W. soli

Indonesia

Tempe

Pau tuong

Tinh kiém,
ran, banh ran,

an sang

Rhiz. oligisporus, Rhiz. arrhizus,

Rhiz. oryzae, Rhiz. stolonifer, Asp.

niger, Citrobacter freundii,
Enterobacter cloacae, K.

Indonesia
(Gée), Ha
Lan, Nhat
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San pham | Chat Tinh chit & | Visinh vat Quéc gia
nén/Nguyén ligu | dic tinh cam
song quan
pneumoniae, K. Ban, My
pneumoniaesubsp. ozaenae,
Pseudomas fluorescens as vitamin
B12-producing bacteria, Lb.
fermentum, Lb. lactis, Lb.
plantarum, Lb. reuteri
Thuanao | Pau tuong Tinh kiém, B. subtilis, B. pumilus, Théi Lan
tuong Sét, Lactobacillus sp.
khé, mon phu
Tungrymba | Pau tuong Tinh kiém, B. subtilis, B. licheniformis, B. An Db
i nhét, nduca | pumilus
ri, sup
Ugba Pau dau chau Tinh kiém, B. subtilis, B. pumilus, Nigeria
Phi det, bong, mau | B. licheniformis, Staph.
(Pentaclethra nau saprophyticus
macrophylla)
Wari Pau ga Gidng vién bi, | B. subtilis, Cand. curvata, Cand. | An Do

gion, mon phu

famata, Cand. krusei, Cand.
parapsilosis, Cand. vartiovaarai,
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San pham | Chat Tinh chit & | Visinh vat Quéc gia
nén/Nguyén ligu | dic tinh cam
song quan
Cryptococcus humicolus, Deb.
hansenii, Deb. tamarii,
Geotrichum candidum, Hansenula
anomala, KI. marxianus, Sacch.
cerevisiae, Rhiz. lactosa, Ent.
faecalis, Wingea robetsii,
Trichosporon beigelii
Yandou bau tuong Tinh kiém, B. subtilis Trung
nhét, c6 mudi, Quéc
an vat

Loai Bacillus da dugc ghi nhan c6 trong mot sb thuc pham dau twong 1én men & chau A. Tuy
nhién, B. subtilis 13 vi khuan chtic nang chii dao trong nhiing thuc pham dau twong 1én men ciia
chau A. Natto ctia Nhat 1a thuc pham dau twong 1én men bang Bacillus duy nhat gio duoc san
xuét bang don gidng khoi dong thuong mai B. natto, phan 1ap ban dau tir natto 1én men ty nhién
boi Sawamura. Ent. Faecium, véi tu cach 1 mot nhoém quén thé vi khuan thiéu sd, ciing ¢ mat
trong trong chungkukjang.

San pham cu va than thuc vat 18n men

Cu sin (Manihot esculenta) theo truyén théng duoc 1én men thanh nhitng thuc pham tinh bot nhu
la gari ¢ Nigeria; fufu & Togo, Burkina Faso, Benin va Nigeria; agbelima ¢ Ghana; chikawgue ¢
Zaire; kivunde ¢ Tanzania; kocho & Etiopia; va foo foo 1an lugt & Nigeria, Benin, Togo, and
Ghana, (Bang 5). Giai doan 1én men sin ban dau bi chi phéi bai Corynebacterium manihot véi
dién thé LAB (Lb. acidophilus, Lb. casei, Lb. fermentum, Lb. pentosus, Lb. plantarum). Ct san
ciing dugc 1én men thanh mén trang miéng c6 vi ngot theo truyén thong goi 14 tapé ¢ Indonesia.

Bang 5

Vi sinh vét phan Iap tir mt s6 sin pham ci thue vat 1én men trén thé gioi.
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San pham | Chat Tinh chat & Vi sinh vat Quéc gia
nén/Nguy | dic tinh cam
én ligu guan
song
Chikwang | Cu sin Dang rin, tinh | Loai Corynebacterium, Bacillus, Trung
ue bot Lactobacillus, Micrococcus, Phi, Zaire
Pseudomonas, Acinetobacter,
Moraxella
Cingwada | Cu san Dang ran Loai Corynebacterium, Bacillus., Pong va
Lactobacillus, Micrococcus Trung Phi
Fufu Cu san Chat nén chim | Bacillus sp., Lb. plantarum, Leuc. Tay Phi
hét trong qué mesenteroides, Lb. cellobiosus, Lb.
trinh 1én men, brevis; Lb. coprophilus, Lc. lactis;
tinh bot Leuc. lactis, Lb. bulgaricus,
Klebsiella sp., Leuconostoc sp., Coryne
bacterium sp., Candida sp.
Gari Cu san Dang rn, tinh Corynebacterium mannihot, Tay va
bot Geotrichumsp., Lb. plantarium, Lb. Trung Phi
buchnerri,
Leuconsostoc sp., Streptococcus sp.
Lafun Cu san Chat nén chim | Bacillus sp., Klebsiella sp., Tay Phi

hét trong qué

Candida sp., Aspergillus sp., Leuc.
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San pham | Chat Tinh chat & Vi sinh vat Quéc gia
nén/Nguy | dic tinh cam
én ligu guan
song
/Konkonte trinh 1€n men, mesenteroides, Corynebacterium
tinh bot manihot, Lb. plantarum, Micrococcus
luteus, Geotrichum candidum
Tapé Cui san Db ngot trang Streptococcus sp., Rhizopus sp., Saccha | Indonesia
miéng romycopsisfibuligera
Tapai Ubi | Cu Db ngot trang Saccharomycopsis fibuligera, Malaysia
san, Ragi | miéng Amylomyces rouxii, Mu. circinelloides,

Mu. javanicus, Hansenula spp, Rhi.
arrhizus, Rhi. oryzae, Rhi. chinensis

San pham thit 1&én men

San pham thit 1én men duoc chia thanh hai loai: mot loai 1am tir nguyén miéng hoic nguyén lat
thit nhu 13 thit kho va thit sdy; va loai 1am bang cach bam hodc xay thit, thudng goi 1a xtic xich.
Nhitng san pham thit 1én men truyén thong cta nhiéu qudc gia di c6 trong tu liéu (Bang 6) nhu
la xtc xich 18n men va salami cta chau Au, thit khé cua chau Mi va chau Phi, nham cua Thai
Lan, va nem chua ctia Viét Nam. Cac nhoém vi khuan chinh tham gia vio qua trinh 1én men thit la
LAB, theo sau 1a khudn tu cAu c6 men coagulase am tinh (coagulase-negative staphylococci), cau
khuan  gam duong (micrococci) va Enterobacteriaceae, cling nhu la tuy thuge vao san pham ma
mdt s6 loai ndm men va mdc c6 thé dong vai tro trong viéc lam chin thit.

Bang 6

Vi sinh vét phan Iap tir mdt s6 san pham thit 1én men pho bién va khong pho bién trén thé

gioi.
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San pham | Chit Tinh Vi sinh vat Quéc gia
nén/Nguyén | chat &
ligu séng dic tinh
cam
quan
Alheira Thit lgn hoac | Kho/khoé | Lb. plantarum, Lb. paraplantarum, B Pao
thit bo, m& mot nira, | Lb. brevis, Lb. rhamnosus, Lb. sakei, | Nha
bam véi banh | xdc xich | Lb. zeae, Lb. paracasei, Ent. faecalis,
mi, gia vi, Ent. faecium, Leuc. mesenteroides,
mudbi Ped. pentosaceus, Ped. acidilactici,
W. cibaria, W. viridescens
Androlla Thit lgn, bam | Khd, xuc | Lb. sake, Lb. curvatus, Lb. plantarum | Tay Ban
to, gia vi, mudi | xich lon Nha
Arjia Ruot gia cua Xuc xich, | Ent. faecalis, Ent. faecium, Ent. hirae, | An D9,
dé niucari |Leuc. citreum, Leuc. mesenteroides, Nepal
Ped. pentosaceus, Weissella cibaria
Chartayshya | Thit dé Say kho, | Ent. faecalis, Ent. faecium, Ent. hirae, | An D6
thit xdng | Leuc. citreum, Leuc. mesenteroides,
khoi Ped. pentosaceus, Weissella cibaria
Chorizo Thit lon Kho, bam | Lb. sake, Lb. curvatus, Lb. plantarum | Tay Ban
to, gia vi, Nha
mudi; x(c
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San pham | Chit Tinh Vi sinh vat Quéc gia
nén/Nguyén | chat &
ligu séng dic tinh
cam
quan
xich
Kargyong | Thit bo Tay San pham | Lb. sakei, Lb. divergens, Lb. carnis, | An Do
Tang, thitbo, | gidng xuc | Lb. sanfranciscensis, Lb. curvatus,
thit lon, toi xich, ndu | Leuc. mesenteroides, Ent. faecium, B.
nghién, girng, | cari subtilis, B. mycoides, B. thuringiensis,
mudbi Staph. aureus, Micrococcus sp., Deb.
hansenii, Pic. anomala
Nham Thit lgn, bi Thit lon Ped. cerevisiae, Lb. plantarum, Lb. Thai Lan
(Musom) lon, mudi, gao, | 1én men | brevis
toi
Nem chua Thit lon, mudi, | Xdc xich | Lb. pentosus, Lb. plantarum, Lb. Viét Nam
com Ién men | brevis, Lb. paracasei, Lb. fermentum,

Lb. acidipiscis, Lb. farciminis, Lb.
rossiae, Lb. fuchuensis, Lb.
namurensis, Lc. lactis, Leuc. citreum,
Leuc. fallax, Ped. acidilactici, Ped.
pentosaceus, Ped. stilesii, Weissella
cibaria, W. paramesenteroides
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San pham | Chit Tinh Vi sinh vat Quéc gia
nén/Nguyén | chat &
ligu séng dic tinh
cam
quan
Pastirma Thit bo bam Kho/khd | Lb. plantarum, Lb. sake, Thd Nhi
Vai thit curu, mot nira, | Pediococcus, Micrococcus, Staph. Ky, Iraq
ném dam da xuc xich | xylosus, Staph. carnosus
Peperoni Thit lon, thit | Thit kho, | Loai LAB, Micrococcus spp. Chau Au,
bo x6ng Chéau My,
khoi, xuc Australia
xich
Sai-krok- Thit lon, Xuc xich | Lb. plantarum, Lb. salivarius, Ped. Thai Lan
prieo gao0,toi, mudi | Ién men | pentosacuns
Salchichon | Thit Ign hay Kho, xtc | Céc loai LAB, Staph. Tay Ban
thit ctru, Mg, xich spp., Micrococcus spp., Nha
NaCl, gia vi enterobacteriaceae, mic
Salsiccia Thit lon bam, | Kho/khé | Céc loai LAB, Staph. Italy
gia vi, NaCl mot ntra, | spp., Micrococcus spp.,
xdc xich | enterobacteriaceae, nAm men
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San pham | Chit Tinh Vi sinh vat Quéc gia
nén/Nguyén | chat &
ligu séng dic tinh
cam
quan
Soppressata | Thit lgn nac Khé/khé | Céc loai LAB, Staph. Italy
bam, NaClva | mot nia, | spp., Micrococcus spp.,
giavi xuc xich | enterobacteriaceae, nAm men
Sucuk Thit bam, thit | Kho, xdc | Cac loai LAB, Staph. Tho Nhi Ky
lon hoac thit xich spp., Micrococcus spp.,
bo, uép mudi enterobacteriaceae
va nhiéu loai
gia vi
Suka ko Thit dé, thit Thit khé | Lb. carnis, Ent. faecium, Lb. An Do
masu trdu, bot nghé , | hay xéng | plantarum, B. subtilis, B. mycoides,
dau cai cay, khoi, ndu | B. thuringiensis, Staph. aureus,
mudbi cari Micrococcus sp., Debaromyces
hansenii, Pic. burtonii
Tocino Thit lon, mudi, | Thit lon Ped. cerevisiae, Lb. brevis, Leuc. Philippines
duong, kali mudi l1én | mesenteroides
nitrat men
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San pham ca 1én men

Bdo quan ca thong qua Ién men, phoi nang/xong khoi va udp mudi (Bang 7) 1a cach 1am truyén
thdng cua nhing ngudi dan sdng gan khu vuc /duyén hai, hd va séng va duoc dung lam hat ném,
gia vi, va mén phy. Mot sb loai vi khuan va nAm men da duoc ghi nhan c6 trong nhirng san pham
c4 bao quan truyén thdng va 1én men trén thé giéi.

Bang 7
Vi sinh vit phan Iap tir mt s6 sin phdm c4 1én men phd bién va khong phd bién trén thé
gioi.
San Chat Tinh chat va | Vi sinh vat Quéc gia
pham nén/Nguyén ligu | dic tinh cam
song quan
Balao- Toém, com, mudi | Tém lén men | Leuc. mesenteroides, Ped. Philippines
balao véicom , gia | cerevisiae, Lb. plantarum, Lb.
(Burong Vi brevis, Ent. faecalis
Hipon
Tagbilao)
Belacan | Tdm, mudi Mam sét, gia | Bacillus, Pediococcus, Malaysia
(Blacan) Vi Lactobacillus, Micrococcus,
Sarcina, Clostridium,
Brevibacterium,
Flavobacterium,
Corynebacteria
Bakasang | C4, tom Mim sét, gia | Pseudomonas, Enterobacter, Indonesia
Vi Moraxella, Micrococcus,

Streptococcus, Lactobacillus,
Pseudomonas, Moraxella,
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San Chat Tinh chatva | Vi sinh vat Quiac gia
pham nén/Nguyén liéu | dic tinh cam
song quan
Staphylococcus,
Pediococcus spp.
Burong Ca mang stra, gao, | Ca mang stra | Leuc. mesenteroides, Lb. Philippines
Bangus | mudi, dim Ién men, plantarum, W. confusus
twong mam
Burong Ca, com, mudi Calénmen, | Leuc. mesenteroides, Ped. Philippines
Isda mam cerevisiae, Lb. plantarum,
Strep. faecalis,
Micrococcus sp.
Budu Cé hai duong, Muslim Ped. halophilus, Staph. aureus, | Thai Lan,
mubi, duong sauce (mam | Staph. epidermidis, B. subtilis, | Malayasia
kiéu Hoi B. laterosporus, Proteus sp.,
gido0), mam Micrococcus sp., Sarcina sp.,
ca Corynebacterium sp.
Gnuchi Cé (Schizothorax | An thanh Lb. plantarum, Lact. lactis, An Do
richardsonii), mon cari Leuc. mesenteroides, Ent.

mubi, bot nghé

faecium, Ent. faecalis, Ped.
pentosaceus, Cand.
chiropterorum, Cand.
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San Chat Tinh chatva | Vi sinh vat Quic gia
pham nén/Nguyén liéu | dic tinh cam
song quan
bombicola,
Saccharomycopsis sp.
Gulbi bong vat c6 vo U6p mudi va | Bacillus licheniformis, Han Quéc
lam khd, mon | Staphylococcus sp., Aspergillus
phu sp., Candida sp.
Hentak | Ca c& ngon tay Giavi Lact. lactis, Lb. plantarum, Lb. | An Do
(Esomus fructosus, Lb. amylophilus, Lb.
danricus) coryniformis, Ent. faecium, B.
subtilis, B. pumilus,
Micrococcussp., Candida sp.,
Saccharomycopsis sp.
Hoi- Trai (Mytilus Trai Ién men | Ped. halophilus, Staph. aureus, | Thai Lan
malaeng | smaragdinus), Staph. epidermidis
pu-dong | mudi
Ika- Muc, mudi Muc Ién men | Micrococcus sp., Nhat Ban
Shiokara Staphylococcussp.,

Debaryomyces sp.
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San Chét Tinh chit va | Vi sinh vat Quéc gia
pham nén/Nguyén ligu | dic tinh cam
song quan
Jeotkal | Ca Lén men LAB, halophilicFirmicutes Han Quéc
nhiéu mudi, | including Staphylococcus,
tinh bot Salimicrobium,
and Alkalibacillus.
Also Halanaerobium and
halophilic archaea.
Karati, | Ca (Gudushia Lam kho, Lact. lactis, Leuc. An o
Bordia, chapra, wdp mudbi, mesenteroides, Lb. plantarum,
Lashim Pseudeutropius mon phu B. subtilis, B. pumilus,
atherinoides, Candida sp.
Cirrhinus reba),
mudbi
Kusaya Ca song, mudi Ca kho Ién Corynebacterium kusaya, Nhat Ban
men Spirillumsp., C. bifermentans,
Penicilliumsp.
Myulchije | C4 moi nho, mudi | CAmoi lén | Ped. cerevisiae, Han Quéc
ot men Staphylococcussp.,

Bacillus sp., Micrococcus sp.
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San Chét Tinh chit va | Vi sinh vat Quéc gia
pham nén/Nguyén ligu | dic tinh cam
song quan
Narezushi | Ca nuéc man, ké | Com cé 1én Leuc. mesenteroides, Lb. Nhat Ban
nau chin, mubi men plantarum
Nam pla | Solephorus sp., Ri | Nugc mam Species of Micrococcus., Théai Lan
(Nampla- | stelliger sp. Cirrhi | ca Pediococcus, Staphylococcus.,
dee, nus sp., nudc, Streptococcus., Sarcina.,
Nampla- | mudi Bacillus., Lactobacillus,
sod) Corynebacterium,
Pseudomonas, Halococcus,
Halobacterium
Ngari Ca (Puntius Céalén men Lact. lactis, Lb. plantarum, Lb. | An Do

sophore), mudi

pobuzihii, Lb. fructosus, Lb.
amylophilus, Lb. coryniformis,
Ent. faecium, B. subtilis, B.
pumilus, B indicu, s
Micrococcus sp., Staphy.
cohnii subsp. cohnii, Staphy.
carnosus, Tetragenococcus
halophilus subsp. flandriensis,
Clostridium irregular,
Azorhizobium caulinodans,
Candida sp.,
Saccharomycopsis sp.
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San Chét Tinh chit va | Vi sinh vat Quéc gia
pham nén/Nguyén ligu | dic tinh cam
song quan
Nuéc C4 dai duong M3m c4, gia | Bacillus sp., Pseudomonas sp., | Viét Nam
mdm Vi Micrococcus sp., Staphylococc
ussp., Halococcus sp., Halobac
terium salinarium, H.
cutirubrum
Patis Stolephorussp., Cl | Mam cé Ped. halophilus, Philippines,
upea sp., Decapte Micrococcus sp., Indonesia
russp., Leionathus Halobacterium sp.,
sp., mudi Halococcussp., Bacillus sp.
Pla- Ca dai duong, Calén men Pediococcus sp., Ped. Théi Lan
paeng- com mbc do do halophilus, Staph. aureus,
daeng (Ang-kak), mudi Staph. epidermidis,
Pla-som | Ca dai duong, Calénmen, | Ped. cerevisiae, Lb. brevis, Théi Lan
(Pla- mubi, com, toi gia vi Staphylococcus sp.,
khao-sug) Bacillus sp.
Saeoo TOm (Acetes Tom Ién men | Halobacterium sp., Han Quéc
Jeot chinensis), muéi Pediococcussp.
(Jeotkal)
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San Chét Tinh chit va | Vi sinh vat Quéc gia
pham nén/Nguyén ligu | dic tinh cam
song quan
Shidal Puntis San pham Staphy. aureus, An Do,
khéng cho Micrococcus spp., Bacillus spp | Bangladesh
mudi 1én men | ., E. coli)
mot nura; 4-6
thang Ién
men; niu ca
ri/lam dua
chua
Shottsuru | Cé trong, Mim c4, gia | Halobacterium sp., Aerococcus | Nhat Ban
opossum shrimp | vi viridians (Ped. homari), nim
(tép c6 tai), mudi men ua man va chiu man
Sidra Ca (Punitus Cakhd, ndu | Lact. lactis, Lb. plantarum, An b6
sarana) cari Leuc. mesenteroides, Ent.
faecium, Ent. facalis, Ped.
pentosaceus, W. confusa,
Cand. chiropterorum, Cand.
bombicola,
Saccharomycopsis sp.
Sikhae Canudc man, ké | Com cé lén Leuc. mesenteroides, Lb. Han Quéc
nau chin, mudi men, tuong | plantarum
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San Chét Tinh chit va | Vi sinh vat Quéc gia
pham nén/Nguyén ligu | dic tinh cam
song quan
Suka ko | Césong Xong khoi, | Lact. lactis, Lb. plantarum, An Do
maacha | (Schizothorax sdy khd, ndu | Leuc. mesenteroides, Ent.
richardsoni), cari faecium, Ent. faecalis, Ped.
mubi, bot nghé pentosaceus, Cand.
chiropterorum, Cand.
bombicola,
Saccharomycopsis sp.
Sukuti Ca (Harpodon Dé mubi dua, | Lact. lactis, Lb. plantarum, An b6
nehereus) niu canh va | Leuc. mesenteroides, Ent.
cari faecium, Ent. faecalis, Ped.
pentosaceus, Cand.
chiropterorum, Cand.
bombicola,
Saccharomycopsis sp.
Surstrom | C4 Catrich 1én | Haloanaerobium praevalens Thuy Si
ming men
Tungtap | Ca Calénmen, |Lc. lactis subsp. cremoris, Lc. | AnDd
mam, mudi | plantarumEnt. faecium, Lb.
dua fructosus, Lb. amylophilus, Lb.

corynifomis subsp. torquens,
Lb. plantarum, Lb. puhozi, B.
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San Chét Tinh chit va | Vi sinh vat Quéc gia
pham nén/Nguyén ligu | dic tinh cam
song quan

subtilis, B. pumilus,
Micrococcus, yeasts-species
of Candida, Saccharomycopsis

San pham 18n men pha tap

Dé4m 13 mot trong nhimg loai gia vi pho bién nhét trén thé gidi va duoc 1am tir duong hay ethanol
c6 chira cac chat nén va cac vat lidu tinh bot bi thity phan bai qua trinh bién doi ki khi thanh axit
axetic. Acetobacter aceti subsp. aceti, Acetobacter pasteurianus, Acetobacter polyxygenes,
Acetobacter xylinum, Acetobacter malorum, Acetobacter pomorum chiém wu thé trong qué trinh
san xudt dim, trong khi d6 ciing ghi nhan c6 xuét hién cac loai nAm men nhu 1a Candida lactis-
condensi, Candida stellata, Hanseniaspora valbyensis, Hanseniaspora osmophila,
Saccharomycodes ludwigii, Sacch. cerevisiae, Zygosaccharomyces bailii, Zygosaccharomyces
bisporus, Zygosaccharomyces lentus, Zygosaccharomyces mellis, Zygosaccharomyces
Pseudorouxii, va Zygosaccharomyces Rouxii.

Mac du tra den dugc dung moi noi, nhung mat ) cong déng chau A thiéu sb thich nhiing loai tra
I€n men dac biét nhu 1a miang cua Thai Lan va tra puer, fuzhuan brick va kombucha ctia Trung
Quéc. Aspergillus niger 14 loai ndAm chu dao trong tra puer trong khi d6 phan 1ap duogc
Blastobotrys adeninivorans, Asp. glaucus, loai Penicillium, Rhizopus, va Saccharomyces cung
v6i loai vi khuan Actinoplanes va Streptomyces trong tra ndy. Ngudi ta cling phan 1ap duoc
Brettanomyces bruxellensis, Candida stellata, Rhodotorula mucilaginosa, Saccharomyces spp.,
Schizosaccharomyces pombe, Torulaspora delbrueckii, Zygosaccharomyces bailii,
Zygosaccharomyces bisporus, Zygosaccharomyces kombuchaensis, va Zygosaccharomyces
microellipsoides tir tra kombucha. Giéng vi khuan chinh c6 mat trong

kombucha 1a Gluconacetobacter. Tuy nhién, Marsh va cac cong su d bao cao vé su chi phdi ctia
Lactobacillus, Acetobacter, va Zygosaccharomyces. Phan 1ap dugc Lb. Thai Lanensis, Lb.
camelliae, Lb. plantarum, Lb. pentosus, Lb. vaccinostercus, Lb. pantheris, Lb. fermentum, Lb.
suebicus, Ped. siamensis, Ent. casseliflavus va Ent. camelliae trong qua trinh 1én men khi san
xuat miang. Céc loai Aspergillus, Penicillium, va Eurotium 1a nhitng nim chu yéu c6 tac dung
Ién men tra fuzhuan brick.

Nata hay cellulose vi khuan (bacterial cellulose) san sinh boi Acetobacter xylinum 13 mot mén
ngon cua Philippines, in nhu keo. Hai loai nata ndi tiéng 1a: nata de pifia, 1am bang nudc ép tir
cac miéng dura, va nata de coco, 1am tir nudc dira hay sita dira tach béo. Dung 1am mot thanh
phan thyc pham thi cellulose vi khuan c6 tac dung dang ké khi xét dén tinh thuan khiét cao ciia
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no, thay d6i huong vi va mau sic tai ché (in situ), va co kha niang tao nén nhiéu hinh dang va két
cau.

S6-co-la 1a mot san phém hat cacao 1én men ma ghi nhén cac loai Lb. fermentum va Acetobacter
pasteurianus chiém uu thé trong qua trinh 18n men. Loai LAB da dang dudng nhu thudng lién
quan dén 1én men hat cacao & Ghana, ma bao gom Lb. ghanensis, Weissella ghanensis, Lb.
cacaonum, va Lb. fabifermentans va Weissella fabaria. Fructobacillus pseudoficulneus, Lb.
plantarum, Acetobacter senegalensis, va cac vi khuan rudt Tatumella ptyseos va Tatumella
citrea trong s6 nhiing loai thinh sinh trong giai doan 1én men cacao ban ddu. Nam men tham gia
vao qua trinh 1én men cacao ngau nhién la Hanseniaspora uvarum, Hanseniaspora
quilliermundii, Issatchenkia orientalis (Candida krusei), Pichia membranifaciens, Sacch.
Cerevisiae, va loai Kluyveromyces dé phat trién huong vi.

Ngudi Trung Qudc dn pidan, mén trimg vit mubi lam tir trimg vit twoi duge xir 1y kiém va c6
mui H2S véi mui ammoniac ndng. Chét phan tmg héa hoc tinh kiém chinh duoc ding dé

lam pidan 1a NaOH, duoc giai phong tir phan ing cua Na2CO3, nude va CaO trong nudc ngam
hodac bun phu.

Vi sinh vat khaoi dong phan giai tinh bot (amylolytic starters)

Cach nuoi céy truyén thong vi sinh vt thiét yéu (céc lién hop | méc dang soi, ndm men va LAB
san sinh con va phan giai tinh bot) voi gao hodc lua my lam nen dudi dang nhiing vién tron hodc
det kho, dé san xuat dd ubng c6 cdn 1a mot kham pha xuat sic trong lich sir thuc pham cua nguoi
dan chau A, ma chi dugc lam & bong Nam A, bao gdom khu vuc Himalaya thuéc An Do, Nepal,
Bhutan, va Trung Quéc. Nguoi ta cay khoang 1-2% nhirng vi sinh vét khoi dong phan giai tinh
bot da dugc chuan bi trude vao khéi bot va dé ngudn gidng vi sinh vat hdn hop d6 sinh trudng
trong mot thoi gian ngan, sau d6 1am kho hon hop va dung dé 1am ruou hodc thyc pham 1én men
tir cac nguyén liéu tinh bot. Cac gidng vi sinh vat khoi dong phan giai tinh bot & chau A ¢o cac
tén goi ban xur khac nhau nhu 1a marcha & An D6 va Nepal; hamei, humao, phab ¢ An

D§; mana va manapu ctia Nepal; men ¢ Viét Nam; ragi ¢ Indonesia; bubod ¢

Philippines; chiu/chu & Trung Qudc va Pai Loan; loogpang & Thai Lan; mae/dombae/buh/puh &
Campuchia; va nuruk & Han Quéc.

Hb so vi sinh ctia nhitng giéng khoi dong phéan giai tinh bot ciia An Do, Nepal, va Bhutan 13
nhitng mbc dang soi nhu 1a Mucor circinelloides forma circinelloides, Mucor hiemalis, Rhi.
chinensis, va Rhi. stolonifer giéng lyococcus; nAm men nhu 1a Sacch. cerevisiae, Sacch.
bayanus, Saccharomycopsis (Sm.) fibuligera, Sm. capsularis, Pichia anomala, Pic. burtonii,

va Candida glabrata; va cac loai LAB c6 tén la Ped. pentosaceus, Lb. bifermentans, va Lb.
brevis. Nhiéu loai nAim men (Candida tropicalis, Clavispora lusitaniae, Pichia anomala, Pichia
ranongensis, Saccharomycopsis fibuligera, Sacch. cerevisiae, Issatchenkia sp.); méc dang soi
(Absidia corymbifera, Amylomyces rouxii, Botryobasidium subcoronatum, Rhizopus oryzae, Rhi.
microsporus, Xeromyces bisporus); LAB (Ped. pentosaceus, Lb. plantarum, Lb. brevis,
Weissella confusa, Weissella paramesenteroides); khudn que san sinh amylase (Bacillus subtilis,
B. circulans, B. amyloliquefaciens, B. sporothermodurans); va vi khuan axit axetic (Acetobacter
orientalis, A. pasteurianus) c6 trong men, mot ngudn gidng vi sinh vét khoi dong cta Viét Nam.

Két hop Asp. oryzae va Asp. sojae dugc dung trong Koji & Nhat Ban dé san xuit d6 udng co con
bao gom sake. Koji (tieng Trung Quoc la chu, shi, hay qu) cling san sinh cdc amylase ma bién
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dbi tinh bot thanh nhing phén tir dudng 1én men duoc, nhimg chit sau d6 duge dung cho qua
trinh 1én men ndm giai doan hai dé 1am dau twong 1én men khong c6 cén miso va shoyu. Asp.
awamori, Asp. kawachii, Asp. oryzae, Asp.shirousamii, va Asp. sojae da dugc stir dung rong rai
lam vi sinh vat khoi dong (starter) trong qua trinh tao ra koji dé san xuét miso, saké, shoyu,
shochu.

Db ubng c6 con

Tamang da chia d udng c6 con cta thé gisi thanh 10 loai:

1. D6 udng c6 con khong chung cat va khong loc san xuit bang cac vi sinh vat khoi dong
phan giai tinh bot nhu 13 kodo ko jaanr (k& Ién men) va bhaati jaanr (gao 1&n men) cua An
Do va Nepal, makgeolli (gao 1én men) ciia Han Quéc

2. Db ubng c6 con khong chung cat va co loc san xuat boi cac sinh vat khoi dong phan giai
tinh bot, vi du ruou saké cua Nhat Ban.

3. Db ubng c6 con da chung cat san xuat bang céc vi sinh vat khoi dong phan giai tinh bot
vi du nhu shochu cua Nhat Ban, va soju caa Han Qudc.

4. Do udng cd con san xuat bang su tham gia cua amylase c6 trong nudc bot ciia con ngudi

nhu 1a chicha cua Peru.

Do ubng c6 cdn san xuit bang 1én men don ching nhu 1a bia.

D6 udng ¢ con san xuat tir mat ong nhu 1a tej cua Etiopia.

7. Db udng c6 con 1am tir cac bo phan thuc vat nhu 13 pulque caa Mexico, toddy cia An Do
va kanji cia An Do.

8. Db udng c6 con 1am tir mach nha (i nay mam hat ngii ¢6¢) nhu 14 bia cao luong
(“Bantu”) cua Nam Phi, pito cua Nigeria, cung véi Ghana va tchoukoutou cua Benin.

9. P uong co Con lam tir tréi cdy khong chung cat nhu 1a rugu nho, ruou tao.

10. P4 ubng c6 con chung cat lam tir tréi cAy va ngii cdc nhur 1a whisky va brandy.

oo

Db ubng thuc pham c6 do con nhe khong chung cat san xuat bang cac vi sinh vat khoi dong phan
giai tinh bot (amylolytic starters)

Qua trinh sinh hoc hoa long va hoa duong tinh bot ngi cde do ném men va mdc dang soi, duoc
b sung boi cac amylolytlc starters, trong qua trinh 1én men dang ran 1a mot trong hai giai doan
chinh cua qua trinh san xuat d6 udng c6 coén & chiau A. Nhitng d6 udng c6 con nay cha yéu dugc
xem nhu do uong thyc pham va duge dn nhu thye pham tinh bot ¢6 nhiéu calo & nhiéu khu vuc
thudc chau A, vi du nhu kodo ko jaanr & khu vuc Himalaya thuoc An Do, Nepal, Bhutan, va
Trung Qudc (Tibet) voi ham luwgng con 5%. Hoat dong hoa duong phan 16n 1a nhd Rhizopus spp.
va Sm. Fibuligera trong khi d6, hoat dong hoa long 1a do Sm. fibuligera va Sacch. Cerevisiae.
Trong lao-cha, mot thirc udng lam tir gao 1én men ndi tiéng cuia ngudi thiéu sé Trung Qudc, xuat
hién Rhizopus, Amylomyces, Torulopsis, va Hansenula. Trong khi Ién men makgeolli ctia Han
Quéc (lam tir gao 1én men bai vi sinh vat khoi dong phan giai tinh bot nuruk), ti 1€ ho
Saccharomycetaceae ting nhiéu va hé vi khuan chinh trong cac mau chuyén tir y-Proteobacteria
thanh Firmicutes.
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Do ubng khong chung cét va di loc san xuat bang cac amylolytic starters

P uong c6 cOn san xuét bang amylolytic starter (koji) khong duoc chung cat nhung dich chiét tur
ngii coc 1én men dugce loc thanh chat l6ng ham lugng con cao, nhu ¢ trong sake, mét loai rugu
qudc dan ciia Nhat Ban. Céc chung cai tién Asp. oryzae duoc dung dé san xuit saké quy mo cong
nghiép.

Db ubng c6 con chung cat san xuat bang amylolytic starters

Loai do udng co6 con nay la san pham chung cét trong subt co ham luong con cao ché bién thanh
dd ubng tir nhitng loai do uong ngil coc 1én men thong qua sir dung cac amylolytic

starters. Raksi 1a mot d6 uéng dan toc co codn (22-27% v/v- thé tlch/the tich) ¢ day Himalaya véi
huong thom dic trung va duge chung cat tir nhimg d6 udng ngii ce 1én men truyén thong.

D6 udng ¢ con san xuat bang nude bot con nguoi

Chicha 1a mot loai 6 udng c6 con (2—12% v/v-thé tich/thé tich) 1én men ddc déo cua toc ngudi
da d6 thudc diy Andes & Nam My chil yéu & Peru, lam tir ngd thong qua qua trinh tiét nuéc bot
cta nguoi. Sacch. cerevisiae, Sacch. apiculata, Sacch. pastorianus, cac

loai Lactobacillus va Acetobacter c6 mat trong chicha. Nguoi ta da phan 1ap va dinh danh dugc
Sacch. cerevisiae tur chicha thong qua k¥ thuat MALDI-TOF. Céc loai Lactobacillus, Bacillus,
Leuconostoc, Enterococcus, Streptomyces, Enterobacter, Acinetobacter, Escherichia,
Cronobacter, Klebsiella, Bifidobacterium, va Propioniobacterium da dugc ghi nhan c6 trong
chicha cua Brazil.

Db ubng c6 con san xuat tir mat ong

Mot s6 loai @ udng c6 con duge san xudt tir mat ong nhu 1a tej cua Etiopia. N6 1a 6 udng c6
mau vang, vi ngot, con sui bot va duc (7-14% v/v-thé tich/thé tich). Sacch. cerevisiae,
Kluyvermyces bulgaricus, Debaromyces phaffi, va KI. veronae, va cac loai LAB Lactobacillus,
Streptococcus, Leuconostoc, va Pediococcus la nguyén nhan lam Ién men tej.

D ubng c6 con san xuat tir cac bo phan thuc vat

Pulque 12 mot trong nhitng d6 udng c6 con c¢b xua nhat 1am tir nude ép cay xuong rong (Agave)
ctia Mexico. Cac vi khuan xuat hién trong qua trinh 1én men pulque la LAB (Lc.

lactis subsp. lactis, Lb. acetotolerans, Lb. acidophilus, Lb. hilgardii, Lb. kefir, Lb. plantarum,
Leuc. citreum, Leuc. kimchi, Leuc. mesenteroides, Leuc. pseudomesenteroides), y-Proteobacteria
(Erwinia rhapontici, Enterobacterspp., va Acinetobacter radioresistens, mot sé a-
Proteobacteria), Zymomonas mobilis, Acetobacter malorum, A. pomorium, Microbacterium
arborescens, Flavobacterium johnsoniae, Gluconobacter oxydans, va Hafnia alvei. Nam men
phan 1ap tir pulque gdom c6 nim dudong Saccharomyces (Sacch. bayanus, Sacch. cerevisiae,
Sacch. paradoxus) va khong phai nim dudng non-Saccharomyces (Candida spp., C.
parapsilosis, Clavispora lusitaniae, Hanseniaspora uvarum, Kl. lactis, KI. marxianus, Pichia
membranifaciens, Pichia spp., Torulaspora delbrueckii).

Tuy vao khu vyc, nhitng db ubng ¢ con truyen théng duoc 1am tir nudc ép ciy co goi 1a “ruou
co” (palm wine) dugc moi ngudi goi bang nhiéu cai tén nhu 13 toddy hay tari & An Do, mu,
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bandji, ogogoro, nsafufuo, nsamba, mnazi, yongo, taberna, tua, hay tubak ¢ Tay Phi va Nam
My. Vi sinh vat ma lam Ién men toddy la Sacch. cerevisiae, Schizosaccharomyces pombe,
Acetobacter aceti, A. rancens, A. suboxydans, Leuc. dextranicum (mesenteroides),
Micrococcus sp., Pediococcus sp., Bacillussp., va Sarcina sp.

Kanji 1a mét loai dd uéng ¢ con nhe vi dm cua nguoi da do lam tr cu cai duong va ca rot dé
1én men tu nhién. Hansenlu anomala, Candida guilliermondii, C. tropicalis, Geotrichium
candidum, Leuc. mesenteroides, Pediococcus sp., Lb. paraplantarum, va Lb. pentosus xuat hién
trong kanji.

D6 udng ¢ cdn 1am bang cach tao mach nha hodc t mam

Bia Bantu hay bia cao lwong cta bd lac Bantu & Nam Phi 1a mét loai dd udng c6 con san xuét
bang cach tao mach nha hay qua trinh @i ndy mam. Bia mach nha ndi tiéng & chau Phi véi nhiéu
tén goi khac nhau nhu 1a bushera hay muramba ¢ Uganda, chibuku ¢ Zimbabwe, dolo, burkutu,
va pito ¢ Tay Phi va ikigage & Rwanda. Nguoi ta tao mach nha tir cao luwong (Sorghum
caffrorum hay S. vulgare), dac trung béi 1én men hai giai doan (Ién men lactic sau @6 1én men
con voi Lb. fermentum 12 loai LAB cha dao).

Db ubng c6 con 1am tir trai cdy khong chung cét

Vi du thuong thiy nhat vé dd udng c6 con san xuat tir trai cdy ma khong chung cit 1a ruou vang,
kich phét boi ting sinh nhiéu loai nAm men dudng Saccharomyces va khong phai nAm men
duong/non-Saccharomyces (duoc goi 1a nAm men “hoang/wild”) vi du Candida colliculosa, C.
stellata, Hanseniaspora uvarum, Kloeckera apiculata, KI. thermotolerans, Torulaspora
delbrueckii, Metschnikowia pulcherrima). Phan 1ap dugc Candida sp. va Cladosporium sp. tir
ruou vang tring 1én men khi ding mCOLD-PCR-DGGE, nhung van chua phat hién dugc néu
ding PCR thong thuong. Ching Sacch. cerevisiae phat trién trong qua trinh 1én men ruou vang
dong vai tro chu dong tich cuc trong viéc tao nén cac dac trung cua rugu vang. Saccharomyces
Genome Database (SGD/Co s¢ dit liéu b gen cua nam dudng; Www. yeastgenome.org) cho
phep truy cdp mién phi hodc tiép can cac duong dan dén b dir liéu toan dién gdm céc thong tin
vé bo gien, biéu hién gien, hé protein va chit chuyén hoa.

Loi két

Moi cong dong trén thé gidi c6 nén van hoa am thyc riéng biét bao gdm do an va thirc uéng lén
men, ma biéu trung cho di san va nhitng khia canh van hoa xa hoi cua nhom dan toc do6. Tu
“culture” (van hoa) c6 nghia la nhing thoi quen am thyc cta dan toc; mot nghia khac cua cung
tur “culture” (nguon gidng vi sinh vat) nay 1a mot dam té bao vi khudn hay chat cdy, mot khu sinh
Vat thiét yéu ddi véi qué trinh 1én men, thuong duoc dung trong vi sinh vat hoc. Su da dang cua
vi sinh vat chirc nang thay doi tir nhimg loai moc dang soi dén cac ndm men san sinh con va
enzyme, va tir vi khuan gam duong dén mot s6 vi khuan gam am, trong khi d6 ké
ca Archaea ciing da duoc quy cho 1a ¢6 vai trd trong mot sb thuc pham 1én men va d6 udng co
codn. Tuy nhién, nguoi ta dang tiéu thu it di nhimg thuc pham 1én men ciia dan toc ma khong ndi
tiéng va it phd bién do thay ddi sinh hoat chuyén ddi tir nhitng thoi quen in udng theo vin héa
sang céc loai thyc phim thuong mai va do dn nhanh, anh huéng manh mé dén cach an uéng
truyén thdng, va ciing boi vi tinh trang bién d6i khi hau & mot sé moi truong nhu 1a khu vuc
Sahel ¢ chau Phi va nhitng khu vyc bao la rong 16n lién ké voi sa mac Gobi & chau A.
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Pong gop tac gia

JT: dong gop 50% bai danh gia. WH: dong gop 25% bai danh gia. KW: dong gop 25% bai danh
gia.

Tuyén bé vé mau thuan loi ich

Nhom cac tac gia khang dinh rang nghién ciru ndy duoc tién hanh khong dya trén bit cir moi
quan h¢ thuong mai hay tai chinh nao ma c6 thé bi xem la mau thuan loi ich tiém an.
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