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(57) Sang ché dé cap dén méi trudng 1én men chira este clia axit béo chdng lai sy nhiém
khuén trong qua trinh 1én men. Mbi trudng 1én men nay chira:

co chit cho su phat trién cua vi sinh vat; va,

1am chat ngoai sinh, thanh phan bd sung, tic nhan khang khudn dugc chon tir: lactylat
c6 cong thirc chung (R-(O-CH(CHj3)-CO), O), M (cong thuc 1); glyxerol este c6 cong thire
chung CH,OR-CHOR,-CH,OR; (cong thuc 2); va hon hop cua chung, trong do R, Ry, R,,
R3; va M nhu dugc néu trong ban mo ta.

Ngoai ra, sang ché con dé cap dén ching ciy cho méi truong 1én men, va phuong phap
dé thu dugc san pham 1én men.
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Linh vuc k§ thuat dwgc dé cap

Séang ché dé cip dén phuong phap e ché su ting truéng cta vi khudn gram
duong trong viéc nubi cay vi khuan gram 4m, ndm moc va nam men. Cu thé, sang ché
dé cap dén tic nhin khang khuin ma chura lactylat, glyxerol este hodc hdn hop cua

chung.

Tinh trang k§ thuit ciia sang ché

Nguy co nhiém tring véi cac vi sinh vat khac 12 mot trong nhirng véAn dé phd
bién d6i voi tht ca cac qua trinh vi sinh trong d6 nudi cdy thudn duoc str dung. Mbi
nguy hiém nay dic biét 4p dung cho cic quy trinh 1én men c6ng nghiép 16n, trong dé
nguy co 6 nhiém véi c4c vi sinh véat khac 16n hon do quy mé ctia quy trinh so véi cac

quy trinh 1én men trong phong thi nghiém.

Trong qua trinh 1&n men, céc cong nhan di tim cich giam thiéu nguy co 6
nhiém vi khudn bing cach sir dung cac tic nhan kiém soat vi khuan. Cac tac nhan nay
bao gdm, vi du, khéng sinh (tu nhién) va sulphit & ndng do khong 1am anh hudng dén
kha ning ton tai cia nim men nhung lai ngan chin dugc su phat trién cta vi khuén
gay 6 nhidm. Chi tiét v& cac loai tac nhan nay dugc boc 1§ trong tai liéu: Riickle et al.,
Hop acids as natural anti-bacterials can efficiently replace antibiotics in etanol
production, International Sugar Journal 108: 139-147 (2006); va, Limayem et al,,
Alternative antimicrobial hop chdt dén control potential Lactobacillus contamination
in bioetanol fermentations, Journal of Environmental Science va Health, Part B 46(8):

709-714, (2011).

Ngay nay, vi khudn bién ddi gen thudong duge st dung 1am ching san xuét cho
mot sd san phém 1én men. Vi du vé viée st dung Escherichia coli ¢ kha ndng tao ra
axit R-lactic, nhu dugc mo ta trong tai liéu Chang et al. Homo-fermentative production

of D(-) hodc L(+) lactat in metabolically engineered Escherichia coli RRI, Applied
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and Environmental Microbiology 65(4): 1384-1389 (1999). Mac du sinh vat ndy da
dugc chiing minh 13 phat trién trén mot méi trudng trong dbi don gian va ré tién, duoc
xac dinh vé mit héa hoc, nhung nhidu 1an quan sét thiy rang viéc nuéi cdy sinh vat
nay c6 thé d& dang bi nhiém bénh. Céc chét gy 6 nhim dudng nhu 1 bao tit hinh
thanh céc vi sinh vét, hodc cc vi sinh vat gram duong. Trong sé cdc vi khuln grém
duong giy 6 nhiém con cé cac vi khudn gdy bénh nhu: Enterococcus, Clostridium,
Listeria, Staphylococcus, cac 10ai Bacillus khac nhau, va Streptococcus. Cac chat giy
6 nhiém 13 khong mong mudn vi ching c6 thé 1am tdn hai nghiém trong dén do tinh
khiét quang ciia axit lactic va chiing c6 thé tao ra cac san pham 1én men khéc va do d6
lam giam nang suét 1én men. Do d6, ¢6 nhitng Iy do chinh d4ng dé ngan chin su phat

trién cua cdc vi sinh vt nay

Muc ti€u cua sang ché 1a 1am On dinh qué trinh 1én men va cu thé quan tim

dén hiéu suat 1én men san pham.

Hién nay ngudi ta da phat hién ra ring, viéc bo sung lactylat va/hoic glyxerol
este clia cac axit béo chudi trung binh dic biét (rc ché su phat trién ctia vi khun gram
dwong khi nudi cdy vi khuin gram 4m hodc ndm méc va ndm men. Sau khi bd sung
mét lugng hitu hiéu lactylat, glyxerol este hoic hon hop ctia chiing, cac vi sinh vat san
xuét tiép tuc phat trién trong thiét bi 1én men nhung su phét trién cia vi khudn gram
duong gy 6 nhiém da bi ngan chin hoic e ché. Piéu ndy dam bao ring, qua trinh l1én
men khong bi x40 tron bdi su phat trién clia cac vi sinh vét khong mong mudn, cac san
pham phu khong mong muén va viée sir dung khong hiéu qua cac ngudn niang lwong.
N§ ciing 1am giam lwong phu gia can thiét cia c4c tc nhan kiém soat 6 nhidm vi

khuén nhu khéang sinh.

Lactylat 1a d& chi hop chét c6 mét axyl tir axit béo dugc gin vao mot
(monolactylat) hodc nhidu phan tir axit lactic (vi du, dilactylat v.v..) va proton (H+)
hoic cation khic dugc gin vao carboxylat cubi cung. Nhom axit béo thuong chira

mach hydrocacbon gin vao nhém carboxyl & tan cling. Mach hydrocacbon c6 thé chta
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s0 lugng nguyén tir carbon khac nhau, va céc lién két gitra cadc nguyén tir cacbon c¢o

thé 13 bdo hoa hoic khong bio hoa.

Lactylat 13 chit hoat d6ng bé mit d& dén. Cac chat hoat dong bé mit nay duoc
tao ra bang cach phan tmg véi axit R-lactic hodc axit S-lactic hodc hdn hop bét ky cua
hai chit nay v&i mot axit béo va dong thoi trung hda véi mot bazo. Lactylat di duoc
biét dén trong nganh cong nghiép thuc phim va dugc st dung trong cac ung dung
cham soc ca nhan dé cai thién cam giac da, 1am mém da va giit 4m, va dé giam su dinh
trong qua trinh chuyén ddi tir u6t sang kho sau khi sir dung san phim. D3 biét rang,
mot s6 loai lactylat c6 dic tinh khang khun. US2007/010856 (Cohen et al.) mé ta vét
khau dugc xtr Iy bang inter alia lactylat 13 mot hop chit khang khudn. US2006/062832
(Lopes) mo ta modt ché pham lau chira lactylat 13 mét hop chét khang khuén.
W02004/037177 (Eveready Battery Inc.) md ta ché phim bot hoic gel cao rdu khang
khudn c6 chira lactylat 1am hop chét khang khudn.

WO001/06877 (Rhodia) mo ta viéc sir dung lactylat két hop véi axit hub-long
trong thuc pham; cdc axit hub-long ¢6 hoat tinh chéng lai vi khuén gram duong va
lactylat duge @& xuit nhu 12 mot thanh phén bd sung c6 thé ¢ trong mot loat cac chit
nhii héa loai dung cho thuc phém (trang 6). Viéc st dung cu thé lactylat khong dugc
minh hoa va thuc té 13 lactylat c¢6 hoat tinh riéng biét chéng lai vi khudn gram duong

khong dugc cong nhan trong tai liéu tham khéo nay

Cén Iuu ¥ rang, WO2004/107877 (Purac Biochem BV) mé ta ché phim khang
khuén chira hdn hop cua axit lactic hoic dan xuét ciia nd va mot mot axit vé co. Ché
phim nay duoc md ta nhur 12 mét chat chdng vi tring néi chung. Viée st dung chéng
Salmonella va Escherichia coli duge chi dinh. Trong khi lactylat duoc coi 13 dan xuit
axit lactic ¢6 thé, viéc st dung chung khéng duge 1am 18 thém. Khéng c6 gi trong tai
liéu tham khéo nay dé cap dén hay goi v hiéu qua ddc biét cua lactylat chéng lai vi

khuan gram duong khi so véi vi khuan gram am.

Ban chét k§ thuit cia sang ché

Theo khia canh thir nhat, sang ché d€ xuat moéi truong 1én men chira:
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co chét cho su phat trién cda vi sinh vat; va,
1am chit ngoai sinh, thanh phén b sung, tac nhan khang khuin dugc chon tir:
1) lactylat c6 cong thirc 1,
(R-(O-CH(CH3)-C0O), O)y M (Cong thuc 1);
ii) glyxerol este cd cong thic 2,
CH,0OR;-CHOR,-CH,0R; (Cong thuc 2); va,
iii) hdn hop cia cac hop chit ndy,
trong do:

R la nhém C4-C18 axyl, nhém axyl c6 mach alkyl hodc alkenyl 1a phadn nhanh
hodc khéng phan nhéanh;

mdi Ry, R, va R; doc 1ap 1a H hodc nhom C4-C18 axyl, nhém axyl c6 mach
alkyl hoic alkenyl 12 phan nhanh hozc khong phin nhanh, v6i diéu kién 13 it nhit mot
trong sd Ry, R, hodc R; 1a H va it nhat mot trong sd Ry, Ry, hodc R; 13 nhém axyl;

M 1a proton (H") hodc cation dbi dugce chon tir nhém Li, Na, K, Ca, Mg, Zn,
Fe(1l), Cu, Mn, Ag, amoni hoic amoni dugc thé c6 mét hodc nhiéu (C1-4)alkyl tuy y
duoc thé béng mdt hodc nhiéu hydroxy;

a 12 s6 nguyén nim trong khoang tir 1 dén 3; va,
bla 1 hoac 2 bfmg hoa tri cia M.

Dé hoan thién sang ché, thuét ngit “hdn hop cla cac hop chit nay” duge sir

dung & day la dé chi tac nhan khang khuén c6 thé chura: hai hodc nhidu hop chét c6



39447

Céng thiic 1; hai hoic nhiéu hop chét c6 Cong thirc 2; hodc, hdn hop cia cac hgp chat
nhu dugrc xac dinh trong Cong thic 1 va Cong thic 2.

Mbi trueomg 18n men c6 thé chira tic nhan khang khuén vé6i Iugng nim trong
khoang tir 0,001 dén 0,5% trong luong, tot hon 1a nim trong khoang tir 0,025 dén
0,5% trong lugng, dua trén téng trong lugng cua mdi truong. Ndi cach khac, moi
tredong 1én men c6 thé chira tic nhan khang khuén & ndng dd nim trong khoang tir 0,1
dén 1000mg/1, tét hon 13 ndm trong khoang tir 0,5 dén 500mg/l va t6t hon nita 13 ndm

trong khoang tir 1 &én 100mg/l mdi trudng 1én men.

Méi trudng 1én men con cé thé chira ching cdy chira dich nuéi cdy cua vi
khuén gram am, ndm méc hoic nAm men. Trong khi tao ra moi trudng nay, tdc nhan
khang khuén c6 thé c6 thé dugc thém vao mdi trudng trudce, sau hodc cing véi dich
nudi cdy chira vi khudn gram 4m, nim mdc hoic ndm men. Céac cach thirc thém nay
khong loai tro 14n nhau va sang ché khong loai tré viéc thém tac nhan khang khuin &

nhiéu hon mot giai doan 1én men.

Tuy nhién, theo phuong 4n dugc uu tién, moi trudong 1én men thu dugc bing
cach: cho co chit d nudi truéng vi khudn tiép xtc voi tac nhan khang khuin niy trong
thoi gian nim trong khoang tir 1 phut dén 48 gio, tot hon 12 nim trong khoang tir 1 dén

24 gio, trude khi nudi cdy moi truong 1én men bang vi sinh vt 1én men.

Theo phuong 4n khac, méi trudng 1én men c6 thé cé thé thu dugc bang cach
thém tac nhan khang khuin nay vao dong hoi nudc clia quy trinh tai ché 14 dong c6
ngudn gdc tir san phdm ciia qué trinh 1én men nhung dugc tai ché 1am ngudn du vao

cho moi truomng 1én men dé€ lam can bang nudec.

Theo khia canh thir hai, séng ché @ xuét ching cdy cho méi trudng 1én men

chtra:

mdi truong nudi cay cuia vi khuan gram am, nam moc hodc ndm men; va,
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tac nhan khang khuan dugc chon tir:

1) lactylat c6 cong thic 1,

(R-(O-CH(CH3)-C0O), O), M (Cong thuc 1);

ii) glyxerol este cd cong thuc 2,
CH,0R;-CHOR,-CH,0R; (Cong thuc 2); va,
iii) hdn hop cta cac hop chét nay,

trong do:

R 12 nhom C4-C18 axyl, nhdém axyl c6 mach alkyl hoic alkenyl 1a phan nhanh
hoéc khéng phén nhanh;

M3i Ry, R, va Ry doc 14p 13 H hoic nhém C4-C18 axyl, nhém axyl ¢é mach
alkyl hoic alkenyl 1 phan nhanh hodc khéng phan nhanh, véi diéu kién 13 it nhat mot
trong s6 Ry, R, hodc R; 1a H va it nhét mot trong s6 Ry, Ry, hodc R; 1a nhém axyl;

M 1a proton (H") hodc cation d6i duoc chon tir nhém Li, Na, K, Ca, Mg, Zn,
Fe(Il), Cu, Mn, Ag, amoni hodc amoni dugc thé c6 mot hodc nhiéu (C1-4)alkyl tuy y
duoc thé béng mdt hodc nhiéu hydroxy;

a 12 s6 nguyén nam trong khoang tir 1 dén 3; va,
bla 1 hodc 2 béng hoa tri cia M.

Theo khia canh thr hai, sdng ché ngan nglra sy nhiém béan cia chung cay bang
vi khuan gram duong. Sau khi cdy moi truong 1€n men, tdc nhan khang khuan s€ tré
nén phan tan trong moéi truong ma ma nd ti€p tuc ngan nglra hodc tc ché sy ting

truéng cia vi khuan gram duong ma c6 thé dugce coi 13 chat 6 nhiém cho moi trudng.
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Sang ché con moé ta viée st dung tic nhin khang khuin @ tc ché su ting
truéng cia vi khudn gram duong gy 6 nhiém trong viéc nudi cy vi khudn gram am,
ndm mdc hodc ndm men, tac nhin khang khuén nay dugc chon tir: lactylat c6 cong
thirc 1, nhu duogc xac dinh & trén; glyxerol este c6 cong thic 2, nhu duge xac dinh &

trén; hodc, hdn hop ciia cac hop chét nay.

Theo khia canh khac nita, sang ché dé xuét phuong phap ngin ngira hoic lam
giam tinh trang nhiém vi khuin gay ra boi vi khun gram duong trong thing nudi cy
1én men vi khuin gram am, phuong phap nay bao gém viéc thém vio mdi trudng nudi
céy luong hiru hiéu tac nhan khang khuén duogc chon tir: lactylat c6 cong thuc 1, nhu
dugce xac dinh & trén; glyxerol este c6 cong thirc 2, nhu dugce xac dinh & trén; va, hén

hop ctia cac hop chit nay.

V3, theo khia canh cubi cung, sang ché dé xuét phuong phap dé thu duoc san
phim 1én men, phuong phap nay nhu dugc xac dinh trong Yéu cau bao ho va bao gbm
cac budc: tao ra mdi truong 1€n men; va, dua vao mdi trudng nay ching ciy chira dich

nuoi cay cua vi khuan gram am, nim moc hodc ndm men.
M0 ta chi tiet sang che
Dinh nghia

Thuat ngfr "bao gdm" duoc sit dung & ddy s& duoc hidu nghia 13 phan liét ké ra
sau d6 1a khong day di va co thé hodc khong bao gdm phan phi hop bd sung bat ky
khac, vi du mot hodc nhiéu dic diém, hop phin, thanh phan, va/hoic nhém thé néu
thich hop.

Hoat tinh hay tic nhan “khang khuin” & day c6 nghia 14 hoat tinh hoic tac

nhan ma cd kha nang giét chét va/hodc rc ché su tang trudng cua vi khuan.
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Thut tinh hshut tinh hoac tdc nhan ma  du tinh hodc tidc n c6 nghia tiéu chuc

nhan ma cla, “s “nghia tiéu chuc nhan man” la dghia ti€éu chuc nhan manco kha ning

giét chét va/hodc rc ché su tdng trudng cua vi khuan. : tao ra moi trudong 1én men;

Thuat ngt "mdi truong 1én men" dugc st dung & day c6 nghia 1a hé ba pha
(rin-16ng-khi) duoc gitr lai trong binh 1én men. Pha 1éng chira nudc, chéit dinh dudng
hoa tan, co chit hoa tan cho su phat trién ciia vi sinh vét va cac chat chuyén hoa hoa
tan; ngudn nudc khong bi giéi han va bao gém, cu thé 13 cac loai nuée xir 1y, ching
han nhu nudc thai va/hodc chit 1ong lodng, nude loc, nude ngung tu trong thiét bi bay
hoi hodc chung cit, nudc thoat ra tir nudce bude cét, hodc nudc xur ly san phém lén men
khéc. Pha rin bao gdm céc té bao riéng 1&, vién tron, co chét khong hoa tan cho su

tang trudng cua vi khuan va cac sdn pham chuyén hoa két tia.

V& thuat ngir su ting truéng cua vi sinh vat, thuat ngir co chit 1a dé chi co chét
hodc hop chét bat ky dugc chuyén hoa hodc ¢6 nghia 14 duge chuyén hoa thanh hop
chit khac do tac dong cia enzym. Thuit ngft “co chét” khong chi nhim dé chi hop
chit mé.tao ra ngudn cacbon thich hgp d& st dung 1am nguyén liéu ban dau, nhu
carbohydrat bat ky ¢6 ngudn gdc sinh khéi, ma dé chi ca cc chat chuyén héa trung
gian duoc sir dung trong con dudng trao ddi chat lién quan dén vi sinh vat. Mai truong
1én men thudong c6 thé bao gdm, nhu co chit, mot hoic nhidu carbohydrat 1én men,

nhu dudng.

Maéi truong 1én men, bao gbm co chit 1én men va cac nguyén liéu thd khac
duge su dung trong qua trinh 1én men cuia sang ché ¢6 thé dugc xir Iy - bang cach
nghién, héa long, dudng hda hodc cac qua trinh tuong tu - trude hodc déng thoi voi
qué trinh 1én men. Theo d6, mdi truong 1én men cé thé 13 méi truong trude khi vi sinh
vét 1én men dugc thém vao, ching han nhu méi trudng trong hoic thu dugc tir viée
hoéa 16ng va/hoic dudng hda, ciing nhu mdi trudng bao gdm cac sinh vat 1én men, nhu
mdi trudng duoc sit dung trong qué trinh dudng héa va 1én men ddng thoi (SSF) hodc
cac qua trinh 1én men mot bude. Dé hoan thién, trong phuong an dugc dé cap & trén,

trong d6 chat khang khuan dugc thém vao moi truong 1€n men trude khi nudi cay vi
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sinh vét, diéu nay bao gébm viéc bd sung tac nhan ndi trén trong qué trinh hda long

va/hodc dudong hoa.

Thuét ngit "binh 1én men" dugc st dung & day c6 nghia 1a binh trong d6 phan
ung 1én men duoc thuc hién. Thuat ngit “thiét bi 1én men” c6 thé c6 thé dugc sir dung

thay thé cho binh 1én men.

Nhu duge sir dung & ddy "ching ciy" cé nghia 1a ngudn ban dau cia quén thé
vi sinh vat phuc tap dugc du dinh dé thém vao binh 1én men, nhung khoéng lam gigi
han thanh phan cudi cling ctia quéan thé vi sinh vét nay; thanh phan cubi ciing dugc xac
dinh bai cac didu kién hoat dong va ning suat ctia binh 1én men. Chung ciy thuong
duoc hinh thanh bang cach nhan giéng (cac) vi sinh vat mong mudn trong thiing nhan
gidng phi hop, thiing nay nhé hon nhé hon nhiéu so v6i binh 1én men.

Ching ciy thuong bao viée nubi cdy mot hodic nhidu “ching san sinh™ cia cac
loai vi sinh vat ma c6 thé duoc diéu chinh bang cach chon loc tu nhién hodc bing
phwong phép cong nghé sinh hoc d tao ra san phdm 1én men dang dugc quan tim.
Mot vi du dién hinh, nhung khong 1am gi6i han, chung cdy bao gdm nuéi cdy nim

men Saccharomyces cerevisiae d¢€ tao ra etanol.

Thuét ngir “nudi cdy” dugc sir dung theo cach duoc biét trong linh vuc k§
thuat nay dé biéu thi sy nhan giéng clia cac vi sinh vat, cu thé 1a cac ching san XUuét,
trong mdt moi truong nudi ca”iy dugc x4c dinh trude cé lgi cho su phat trién caa chung.
Nhu duoc sir dung trong tai liéu nay, “ching nudi ciy trong thiét bi 1én men”, 1a dé chi
viéc nhan gidng mot hodc nhiéu ching san sinh cta vi sinh vat c6 trong méi truong 1én

men n6i trén hoic bang ching cAy thich hop cho méi trudng 1én men nay.

Khoéng nham 1am gidi han vi khuan gram 4m ma c6 thé dugc nudi cay va duoc
s dung trong sang ché lam chung san sinh. Vi du ti€u bi€u, nhung khong lam gidi
han, vi khuadn gram am bao gom: Escherichia coli; Acinetobacter; Bordetella;

Brucella; Campylobacter; Cyanobacteria; Enterobacter; Erwinia;, Franciscella;

-10-
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Helicobacter;  Klebsiella;  Legionella;  Moraxella,  Neisseria;,  Pantooea;
Pasteurellaceae, vi khuin dic hiéu cua gibng Actinobacillus, gibng Hemophilus va
gibng Pasteurella; Pseudomonas; Proteus; Salmonella; Selenomonadales, vi khuin
dac hiéu cta Propionispira, giéng Propionispora va Schwartzia; Serratia; Shigella;
Treponema; Vibrio; Yersinia; va, Zynomonas. Theo phuong an dugc uu tién, ching
nudi cdy trong thiét bi 1én men hodc méi trudng 1én men bao gdm mot hodc nhidu vi
khuén gram 4m dugc chon tir nhém bao gdm: Escherichia coli; 10di Pseudomonas; va,

loai Pasteurellaceae.

Nim méc tiéu bidu ma cé thé dugc nhic dn 1a3 nim mdc cé gibng:
Aspergillus, cu thé Aspergillus oryzae, Aspergillus terreus va Aspergillus niger;
Rhizopus, for instance Rhizopus oligosporus va Rhizopus oryzae; Fusarium, nhu
Fusarium oxysporum; Mucor, nhu Mucor racemosus, Cladosporium, nhu
Cladosporium herbarum; Penicillum, nhu Penicillum expansum; va, Trichoderma, nhu

Trichoderma harzanium.

Vi du khoéng lam gidi han v€ giong nam men ma c6 thé dugc sir dung trong

sang ché bao gdm: Brettanomyces; Candida; Dekkera; Pichia; va, Saccharomyces.

Carbohydrat ma mdt vi sinh vét cu thé c6 thé 1én men thuong dugc biét dén
boi ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuét nay hoic c6 thé d& dang truy
cp trong cac tai liéu co ban dugc cong bd. Pé hoan thién, carbohydrat théng thudng
c6 thé 16n men bing c4c vi sinh vit san sinh axit lactic bao gdm nhung khong gi6i han
0: cac loai duong Cs nhu arabinoza, xyloza va riboza; cac loai dudng C¢ nhu glucoza,
fructoza, galactoza, rhamnoza va manoza; va, cac loai dudong C;, nhu sucroza, maltoza

va isomaltoza.

Carbohydrat 1én men chu yéu c6 ngudn gdc tir nguyén liéu dua trén tinh bot
hodc dudng. Vi du vé nguyén liéu nay bao gdm, nhung khong gi6i han ¢: ngd, lta mi,
lda mi den, lda mach, sin, lta mach den, dong tinh bot dugc phan loai tir cac nguyén

liéu néu trén, mia, ct cai duong, mat mia, rom, khoai tdy, chat thai tir go, c6 bui, thong
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va cac din xuét gb khac, chat thai d6 thi, chit thai thuc phdm va chit thai cong nghiép
dd ubng (c6 cdn va khong cbn). Nguyén liéu tiéu biéu, nhung khong gidi han, cho qué
trinh 1én men cua Saccharomyces cerevisiae la mat mia. Néu mubn, ham lugng
carbohydrat 1én men trong sinh khéi ¢6 thé dugc xac dinh bang cac phuong phap da
biét trong linh vuc k¥ thuit niy. Mot phin mb ti dic biét mang tinh huéng dén Ia
trong tai liéu cia Milne va cac ddng tac gia, Sourcebook of Methods of Analysis for
Biomass Conversion and Biomass Conversion Processes. SERI/SP-220-3548, Golden,

CO: Solar Enrgy Research Institute, February 1990.

Vi du tiéu biéu, nhung khong 1am gi6i han cac san phim 1én men ma c6 thé
duoc tao ra boi vi khuin gram am, ndm mdc va ndm men, nhu cac vi sinh vét d3 dugc
néu trén, cé thé duoc nhic dén 1a: etanol; 1,3-propandiol; glyxerol; butanol; 1,4-
butandiol; arabitol; xylitol; sorbitol; manitol; axetoin; axit axetic; axit propionic; axit
3-hydroxy propionic; axit lactic; axit sucxinic; axit furandicarboxylic; axit fumaric;
axit malic; axit adipic; axit xitric; axit aconitic; axit glutamic; axit itaconic; axit
levulinic; axit glutaric; axit aspartic; axit malonic; glyxin; serin; threonin; lysin;
isopren; va, polyhydroxybutyrat. Theo mét phuong 4n, mdi trudong 1én men bao gbm
tAc nhan khang khuén nhu duoc x4c dinh trong sang ché c6 thé 1a dé tao ra: etanol;
1,3-propandiol; glyxerol; butanol; 1,4-butandiol; arabitol; xylitol; sorbitol; manitol;
axit axetic; axit propionic; 3-hydroxy axit propionic; axit lactic; axit sucxinic; 2,5-axit
furandicarboxylic; axit fumaric; axit malic; axit adipic; axit xitric; axit aconitic; axit
glutamic; axit itaconic; axit levulinic; axit glutaric; axit aspartic; axit malonic; va, hén

hop ctia chung.

D3 thu dwoc két qua tét khi tic nhan khang khuin dugc thém vao mdi trudng
1én men dé tao ra: 1,4-butandiol; axit propionic; axit 3-hydroxypropionic; axit lactic;
axit sucxinic; axit 2,5-furandicarboxylic; axit fumaric; axit malic; hodc axit itaconic.
Va né duge wu tién nhit dé st dung tac nhan khang khuin néi trén trong mdi truong
1én men d8 tao ra: axit propionic; axit lactic; axit sucxinic; 1,4-butandiol; hodc, axit

2,5-furandicarboxylic. Pé hoan thién, khi axit lactic thu dugc 13 san phém lén men,
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séng ché ciing bao gdm: nhi tring héa axit lactic d6 dé thu dugc lactit; tong hop axit
polylactic bing cach da tring ngung axit lactic ndy; va, tng hop axit polylactic bing
cach polyme hoéa lactit thu duge tir axit lactic do.

Ngudi ta nhén ra rang, san phdm 1én men mong mubn duoc dé cap & day va co
thé thu dugc bing cach 1én men co chit c6 thé 1én men dugc bang vi sinh vat thich
hop, s& dugc tao ra nhu mot thanh phan ctia ché phdm thudong bao gdm thém: vét cia
co chét ¢6 thé 1én men; cac chit khac duge sinh ra do vi sinh vat; va, vét ciia chinh vi
sinh vat nhu manh vun té bao vd/ hodc cac thanh phén té bao. Thuat nglt “san phém
1én men” 13 nhim muc dich bao gdm ca san pham thd va san phdm sau khi da dugc
tinh loc, tinh ché va/hodc ¢6 dac. Cac phuong phap tinh ché tiéu biéu, nhung khong
giéi han bao gdm mét hodc nhiéu phuong phap sau day: loc, bao gém_cé vi loc va siéu
loc; chung cét; (ta1) két tinh; chiét; xir ly héa hoc, nhu axit hda; trao dbi ion; xur ly

béng than hoat tinh; va dién phan

Nhu d3 biét trong linh vuc k§ thuét ndy, vi khuin gram dwong dugc nhudém
mau xanh d4m hodc tim bang cich nhudém gram, chi yéu 1a do mot luong 16n
peptidoglycan trong thanh té bao cua chl’lng. Sang ché lién quan dén viéc we ché hoic
ngan nglra sy tang trudng cia vi khudn nhu vay trong moi truong nudi ciy 1én men.
Sang ché dac biét quan tAm dén viée trc ché hodc ngan ngira sy phét trién cta vi khuan
gram duong bao gdm: Enterococci; Clostridium, cu thé Clostridium perfringens va
Clostridium pasteurianum; Listeria, cu thé Listeria monocytogens va Listeria innocua;
Staphylococcus, cu thé Staphylococcus aureus; cac loai Bacillus, cu thé Bacillus

anthracis, Bacillus cereus va Bacillis subtilis; va, Streptococcus.

Duogc st dung ¢ day, thuat ngir “nhém axyl” c6 nghia 1a nhém chure thu dugce
tir viéc loai bo nhém hydroxyl ra khdi axit carboxylic va né cong thirc R,CO- trong d6
R, 12 nhém alkyl hodc nhém alkenyl dugc gin vao nhém CO bing mot lién két don.
| Mbt hozc nhiéu lién két chua bdo hoa c6 thé c6 mit trong nhém alkenyl. Tong sb
nguyén tir cacbon trong mach axyl s& 13 s6 nguyén tir cacbon trong mach R, chain + 1,

Thuat ngit (C4-C18)axyl cé nghia 1a nhdm axyl ¢ 4-18 nguyén tir cacbon.
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Nhu dugc st dung & day, glyxerol este chi mang mgt mach nhanh cia nhém
C4-C18 axyl duoc goi 1a (C4-C18)glyxerol mono-este; glyxerol este ma mang hai
Nhém C4-C18 axyl duge goi 1a (C4-C15)glyxerol di-este. Hon hop ciia cAc este ndy cd
thé dugc goi 1 (C4-C18)glyxerol mono/di-este hodc (C4-C18)glyxerol mono/di.

Nhém axyl tiéu biéu bao gdm: cac nhém axyl C6 nhu cac nhém iso-hexanoyl;
cac nhém axyl C8 nhu cdc nhom iso-octanoyl; cdc nhém axyl C10 nhu cadc nhém
decanoyl; cac nhom axyl C12 nhu lauryl (dodecanoyl); cdc nhom axyl C14 nhu cac
nhém myristyl (tetradecanoyl); cac nhém axyl C16 nhu cadc nhém xetyl va palmityl

(hexadecanoyl); va, cdc nhom axyl C18 nhu octadecanoyl.

N6i chung, cac hop chét dugc x4c dinh trong Cong thic 1 va Cong thirc 2 &
trén duoc st dung dé wc ché su ting trudng cua vi khudn gram duong gdy 6 nhiém
trong viéc nudi céy vi khuin gram am, ndm mdc hodc ndm men nhd viéc thém mot
hodc nhiéu hop chit nay vao méi truomg nudi cdy. Khi tc ché su ting trudng cia vi
khuan gram dwong gdy 6 nhiém, c6 thé cai thién sy hinh thanh san phidm 1én men

mong mudn.

Sang ché loai trir viéc thém hai hodc nhiéu hop chét c6 Cong thic 1 hodc hai
hoic nhiéu hop chit c6 Cong thirc 2 1am tac nhan khang khuén, Hon nira, hdn hop cua
cac hop chit nhu dugc xac dinh trong Cong thirc 1 va Céng thire 2 ciing c¢6 thé dugc

str dung.

Téng lugng tac nhan khang khudn dugc s dung cho mdi truong 1én men,
chimng cdy hosc thiét bj 1én men nudi cdy 12 luong sao cho hitu hiéu dén wc ché, ngin
ngira hoic 1am giam su 6 nhiém gy ra bdi vi khuén gram duong. Lugng chinh x4c tac
nhan khang khuén s& phu thudc vao mot sb yéu t8 nhu tac nhan cu thé duge st dung,
chiing san sinh dwoc nuéi cdy, loai méi trudng va ngudn ning lugng. Tuy nhién, trong
hau hét cac phuong 4n, mdi trudng 1én men hodc mdi trudng nudi cdy khac s& chira tir

0,001 dén 0,5% trong lugng, t6t hon 1& nim trong khoang tur 0,025 dén 0,5% trong
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luong, va tdt hon nita 1a ndm trong khoang tir 0,1 dén 0,5% trong luong dua trén téng

trong lugng cia moi trudong, ciia taic nhan khang khuéan xac dinh.

Ngoai cc tac nhan khang khuin néu trén, dwa trén lactylat va/hodc glyxerol
este, mdi truong 1én men cé thé chira it nhat mot thanh phan khang khuin b sung c6
hiéu quéa chéng lai vi khuén gram dwong nhung khéng anh huéng déng ké dén vi
khuidn gram 4m. Céc thanh phdn bd sung ndy cé thé dugc thém truc tiép vao moi
truong 1én men nhu mot thanh phén ngoai sinh. Ngoai ra hodc theo cach khéc, céac

thanh phan b6 sung c6 thé duoc chira trong chiing cay cho mdi trudng 1én men.

Theo mdt phuwong 4n, mdi trudng 1én men, ching cdy hodc thiét bi 1én men
nudi ciy c6 thé chura tdi da dén 1% trong luong, dua trén téng trong lugng clia méi
trrong, tac nhan khang khudn bd sung dugce chon tir nhém bao gdm: lysozym; nisin;
pedioxin; e-Polylysin; Protamin; axit Hop beta; axit rosin; axit pimelic; axit benzoic;
axit p-hydroxybenzoic; axit salixylic; axit xinamic; axit xitric; axit béo bao hda cé
chiéu dai mach nam trong khoang tir 8 dén 16 nguyén tir cacbon; este dudng cua axit
béo bio hoda ¢ chiéu dai mach trong khoang tir 8 dén 16 nguyén tir cacbon; va, hdn
hop cuia chung. N6i cach khac, méi truong 1én men c6 thé chira t6i da dén 2000mg/l

tac nhan khang khudn bd sung néu trén.

Cong thuc 1
Lactylat dugc sir dung trong sang ché c6 cong thirc 1 dudi day:
(R-(O-CH(CH;)-C0O), O), M (Cong thuc 1);

R 13 nhém C4-C18 axyl, t6t hon 1a nhém axyl C8-C14, tét hon nira 13 nhém
axyl C10-C14 va tt nhit 1a nhém axyl C12-C14.

M 14 proton (H") hodc cation d6i duoc chon tir nhém Li, Na, K, Ca, Mg, Zn,
Fe(II), Cu, Mn, Ag, amoni hodc amoni dugc thé c6 mot hodc nhiéu (Cl-4)alkyl tuy y
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duoc thé bing mot hoic nhidu nhém hydroxyl. Tét hon 1a M dugc chon tir nhém bao
gbém Na, K, Ca va Mg. Tét hon nira 13, M 12 Na.

Nhém (O-CH(CH;)-CO)O 14 gbc lactyl ¢é cu hinh R hodc S (nhu duoc xé4c
dinh trong Phin E trong ban xuit ban nim 1979 cua tai liéu IUPAC Nomenclature of
Organic Chemistry) cb ngudn gbc tir axit R- hodc S- lactic. Nhém ciing c6 thé nira 12

hdn hop ciia cac cau hinh stereo-isomeric nay.

Gi4 tri ctia b 12 bang héa tri cia M. “b” theo d6 s& thu duoc gia tri 1 néu M 1a
proton (H") hoic cation héa tri mdt nhu Na, K, Ag, amoni (NHy4) hodc amoni duoc thé.
“b” s& thu dugc gia tri cia 2 néu M 14 cation héa tri hai nhu Ca, Mg, Zn, Mn, Fe(Il)

hoac Cu.

Gi4 tri cla “a” ¢6 thé ndm trong khoang tir 1 dén 3, v4i 1 1a duge wu tién.
Lactylat trong d6 “a” 14 1 duoc goi 13 monolactylat; hop chat trong d6 “a” 1 2 dugc
goi 1a dilactylat; va, hop chét trong d6 “a” 1a 3 dugc goi 13 trilactylat. Monolactylat
(a=1) dugc uu tién dé sir dung trong sang ché nay. Tuy nhién, cdn lwu ¥ ring khi
monolactylat dugc chira trong tac nhan khang khuan, s& khong loai trir sy ¢6 mit cia
mdt luong vét dilactylat va trilactylat c6 trong d6; lodi c6 bac cao hon cé thé phat sinh

trong qua trinh tong hop monolactylat.

Lactylat Cong thirc 1 tiéu biéu ma c6 tac dung lam tac nhan khang khuan trong
sang ché bao gdbm nhung khong chi gi6i han &: dodecanoyl-lactylat (C12-lactylat);
tetradecanoyl-lactylat (C14-lactylat); hexadecanoyl-lactylat (C16-lactylat);
octadecanoyl lactylat (C18:0-lactylat) va, octadec-9-enoyl-lactylat (C18:1-lactylat).

Phuong phép tdng hop céc lactylat nay 1a da biét trong linh vuc k¥ thuat nay.
C6 thé nhic dén cac tai liéu: Patent My sd US 3,883,669 (Tsen et al.); Patent My s6
US 4,146,548 (Forsythe); Elliger, 4 conveni’ent preparation of pure stearoyl-2-lactylic
acid, Journal of Agricultural and Food Chemistry 27: 527 (1979); va, Cong bb don
qubc t& s6 WO 2012/036693 (Caravan Ingredients Inc.). Ngoai ra, lactylat tho thu
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duge tir cac phuong phap tong hop nay cé thé duoc tinh ché bang cac phuong phép
thong thuong, bao gdm nhung khong chi gi6i han &: loc; ly tAm; cét; két tinh; chiét;

va, sac ky.
Cong thuc 2

Glyxerol este thich hop dé stir dung 1am tac nhan khang khuén trong sang ché
la dugc xac dinh trong Cong thirc 2:

CH,OR,-CHOR,-CH,0R; (Cong thirc 2)

mdi R;, R, va R; ddc 1ap 1a H hodc nhém C4-C18 axyl vai diéu kién 14 it nhét
mot trong s6 Ry, R, hoic Ry 1a Hva it nhat méot trong s6 Ry, Ry, hodc R; 13 nhém axyl.

Theo phuong an tha nhét, mot hoic hai trong s6 Ry, R, hoic R; 12 nhém C6-
C14 axyl va nhém R, con lai 1a H. Tét hon 13, mot hogc hai trong s6 Ry, R, va R; 1aC8

cac nhém axyl va nhom con lai R, 1a H.

Cén luu ¥ ring, sang ché khong loai trir viéc st dung hdn hop cla glyxerol
mono- va di-este cung v6i tdc nhan khang khudn. Vi du, s& thu dugc két qua tdt tir viec

str dung (C8)glyxerol mono/di-este.

Phuong phép téng hgp mono- va di-este nay 1a da biét trong linh vuc k§ thuat
nay. Vi du, phuong phép tong hop thwong mai C4-C18 este cua glyxerol thudng dugc
thuc hién bang hai cach khac nhau: este héa truc tiép axit béo bang glyxerol
(glyxerolysis), dugc xuc tac bing axit ddng nhit, nhu axit sulphuric hodc sulfonic;
hodc, bing cach chuyén este hoa triglyxerit va da ruou dugc xuc tac bang hydroxit
kiém nhu NaOH, KOH hogc Ca(OH), va mudi natri ciia rugu c6 khdi lugng phan tir
thip, nhu metanol. Con cé thé tham khao tai liéu: Mostafa et al. Production of mono-,
di-, and triglyceride from waste fatty acids through esteification with glycerol
Advances in Bioscience va Biotechnology, 2013, 4, 900-907; Hyun et al. 4 single step
non-catalytic esteification of palm fatty acid distillate (PFAD) for biodiesel
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production. Fuel, 93, 373-380 (2012). Ngoai ra, glyxerol este thd thu dugc theo cac
phuong phép téng hop nay cé thé dugc tinh ché bang cac phuong phap thong thudng,
bao gbém nhung khéng chi gidi han &: loc; ly tam; cét; két tinh; chiét; va, sic ky.

Vi du thwe hién sang ché

Sang ché s& dugc minh hoa tiép bang cac Vi du sau ddy, cac Vi du nay chi

nhidm muc dich minh hoa cho sang ché€, ma khong nham lam giéi han né.

AMCET 200C: hdn hgp C8-glyxerol mono- va dieste, mua dugc tir Cong ty

Corbion Caravan, Lenxa, Kansas, U.S.

AMCET 3400E: Hdn hop ciia decanoyl-lactylat (C10-lactylat) va dodecanoyl-
lactylat (Cy,-lactylat, mua dugc tir Cong ty Corbion Caravan, Lenxa, Kansas, U.S.A.

AMCET 4530E: HOn hop cuia dodecanoyl-lactylat (C12-lactylat) va
tetradecanoyl-lactylat (C14-lactylat), mua dugc tir Cong ty Corbion Caravan, Lenxa,
Kansas, U.S.A.

ATCC: American Type Culture Collection, Manassas, Virginia, U.S.A.

Bioscreen C: Hé nudi cdy c6 dugc tit Oy Growth Curves Ab Ltd, Helsinki,
Finland. Bioscreen C xac dinh duoc vé mat dong luc su phat trién ctua d6 duc (tang

truéng) bang phép tric quang theo chiéu doc t6i da dén 200 18 dong thoi.

EMPLEX: Cl8-lactylat, mua dugc tur Coéng ty Corbion Caravan, Lenxa,
Kansas, U.S.

MIC: (Minimal Inhibitory Concentration: Nong d6 trc ché tdi thiéu), nhu duogc
xéc dinh trong phép thir nghiém mat do quang, 12 ndng do thip nhit ma tai d6 muc gia
ting d6 hép thu cta ching nudi cy khong vuot qua gia tri ngudng, dugc dinh nghia 1a
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murc ting trung binh cta gia tri d6 hip thu cia miu trdng cong véi ba 1an d6 1éch

chuan.

Olacta: Octadecenoyl-lactylat (C18:1-lactylat) mua dugc tir Cong ty Corbion

Caravan, Lenxa, Kansas, U.S.A.

Pationic 122A: Hdn hop cua 2 lactylat, cu thé 13 natri decanoyl lactylat (natri
caproyl lactylat) va natri dodecanoyl lactylat (natri lauroyl lactylat) véi ty 1€ 1,3:1 mol,

mua dugc tir Cong ty Corbion Caravan, Lenxa, Kansas, U.S.A.

Vi du 1: Tac dung cua tetradecanoyl-lactylat (C14-lactylat) 1én ching nuéi ciy

hén hop gdm Escherichia coli va Clostridium pasteurianum

Pé xac dinh xem lidu tetradecanoyl-lactylat (C14-lactylat) c6 thé ngan ngira
Clostridium pasteurianum JEG2 (NCCB 100154, NCCB: Netherlands Culture
Collection of Bacteria, Utrecht, Netherlands) su ting truéng trong dich nudi cdy cua
Escherichia coli TG128 tao ra axit homolactic R-lactic k¥ thuét sinh hoc (NRRL B-
30962,NRRL: Agricultural Research Service Culture Collection, National Center for
Agricultural Utilization Research, Peoria, Illinois, U.S.A.), ba cach 1én men khac nhau

duoc thiét 1&p va dugc thuc hién déng thoi. Cac phuong phap 1én men dé la:
i) Thiét bi 1én men 1: Escherichia coli TG128 1én men nudi cAy tinh khiét;

ii)  Thiét bi 1én men 2, Escherichia coli TG128 dugc tron véi Clostridium

pasteurianum JEG2;

i) Thiét bi 1én men 3, Escherichia coli TG128 dugc tron v6i Clostridium
pasteurianum JEG2 kém theo thém 0,05% (trong luong/thé tich) tetradecanoyl-lactylat
(Cy4-lactylat: Corbion Caravan, Lenxa, Kansas, U.S.A.).

T4t ca ba phuong phép 1én men nay dugc thuc hién trong thiét bi 1én men

dung tich 7 lit v6 trung. Thiét bi 1én men 1, 2 va 3 nhan duogc 3,5 lit moi trudng sinh
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truéng vo trung chira thanh phan sau: 3,25 lit nuéc khir khoang, 385g glucoza
monohydrat, 12,25g di-amoni phosphat, 17,75g di-kali hydro phosphat, 12,25¢g kali
dihydro phosphat, 3,5ml dung dich 1M chtra betain-hydroclorua, 5,25ml dung dich 1M
chta MgSO, (magie sulphat), 3,5ml dung dich 1M chia CaCl, (canxi clorua) va
5,25ml dung dich vét kim loai. Dung dich thanh phan vét chira trong méi lit: 1,6g
FeCl; (sit(Il)-clorua), 0,2g CoCl,6H,0 (coban-clorua), 0,1g CuCl, (ddng-clorua),
0,2g ZnCl, 4H,0 (kém-clorua) 0,2g NaMoO, (natri-molybdat), H;BO; (axit boric) va
10ml 37% (trong lugng) HCI (axit clohydric). Thiét bi 1én men 3 nhan dugc 0,05%
(trong lugng/thé tich) tetradecanoyl-lactylat (Cy4-lactylat).

Tat ca 3 thiét bi 1én men duoc trang bi dau do pH. P pH cla qua trinh 1én
men dugc kiém soat & mirc 6,5 bang cach thém huyén phu dic cia Ca(OH), trong
nude khir khoang. Nong do cia huyén pha dic Ca(OH), 1a khoang 220 g/l. Nhiét do

ctia thiét bi 1én men dugc giit khong dbi & 37°C.

MGdi thiét bi 1én men (1, 2 va 3) duoc cdy bang 80ml ching nudi ciy tang
truéng tich cuc qua dém Escherichia coli TG128. Thiét bi 1én men 2 va 3 ciing duoc
ciy bang 1ml dich nudi ciy cta Clostridium pasteurianum JEG2 ting trudng trén canh
truong truyén ndo tim. Ty thudc vao quy trinh 1én men, viéc nudi ciy trong thiét bi
1én men duoc van hanh trong khoang tir 25 dén 35 gid, sau d6 chung duoc phén tich.
Két qua ciia phép phan tich (héa hoc) duoc tém tit trong Bang 1 dudi ddy.
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Bang 1
Thiét bi 1én , ,
men 1 Thiét bi 1én men 2 Thiét bi 1én men 3
Escherichia coli
Thanh phan Escherichia Escherichia coli TG128 + | TG128 +
(g coli TG128 Costridium pasteurianum | Clostridium
NCCB 100154 pasteurianum NCCB
100154 +
Tetradecanoyl-lactylat
R-lactat 82,6 28.2 81,8
' S-lactat 0 2 0,3
% luong du
:I::g phin dor 100 86,8 99,3
(R-S)/(R+S)
Etanol 0,07 0,4 0,08
glucoza 1,9 14,4 23
Axit formic <0,2 2 <0,2
Axit axetic 0,2 23 0,3
Axit propionic | <0,1 <0,1 <0,1
Axit butyric <0,1 6,6 0,1
Axit pyruvic <0,1 <0,1 <0,1
Axit 2-
hydroxy <0,1 <0,1 <0,1
butyric
Axit glycolic | <0,5 <0,5 <0,5
Axit oxalic <0,2 <0,2 <0,2
Axit sorbic <0,1 <0,1 <0,1
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Axit fumaric | <0,2 <0,2 v <0,2
Axit sucxinic | 0,1 <0,1 <0,1
Axit benzoic <0,3 <0,3 <0,3
Axit maleic <0,2 <0,2 <0,2
Axit mélic <0,5 <0,5 <0,5
Axit xitric <0,5 <0,5 <0,5

12 gi¢ sau khi cly, ngudi ta quan sat thiy Thiét bi 1én men 2 bat diu tao ra
mdt khdi luong 16n bot va cé mui thdi. Kiém tra bang kinh hién vi canh trudng nudi
céy nay cho théy su ¢b mit cia mot sb lugng 16n céac té bao mang ndi bao tr. Hién
tugng nay duoc nhin thay khi Clostridium pasteurianum JEG2 dang ang truéng khong

gidi han.

Thiét bi 1én men 3 ciing dugc cidy bing ching nubi ciy hdn hop gdm
Escherichia coli TG128 va Clostridium pasteurianum JEG2 nhung cling nhén dugc
0,05% (trong luong/thé tich) tetradecanoyl-lactylat (C14-lactylat) khong tao ra bot
hoac mui thdi. Hon nira, kiém tra bang kinh hién vi canh truong nudi cy ldy tir Thiét

bi 1én men 3 nay cho thiy né khong chira té bao mang noi bao tir.

Hiéu suét cta Thiét bi 1én men 3 & moi khia canh tuong tu nhu hiéu suét cia
Thiét bi 1én men 1 dugc cdy bing chiung nudi cdy nguyén chit Escherichia coli
TG128. Hon nita, phan tich hoa hoc ctua canh truong 1én men (Bang 1) cho thiy khong
c¢6 su khac biét vé thanh phén tap chit gitra qua trinh 1én men tiéu chudn Escherichia
coli TG128 (Thiét bi 1én men 1) va 1én men bang ching nudi cay hdn hop Escherichia
coli/Clostridium pasteurianum JEG2 véi tetradacanoyl-lactyl. Phan trim luong du
ddng phéan dbi anh cia lactat duoc sinh ra trong Thiét bi 1én men 1 va 3 1a gin 100 va
chi mot lugng nhé S-lactat dugc phat hién trong Thiét bi 1én men 3, c6 thé duoc dua

vao biang cach xa phong héa este lactylat.
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Mait khac, phan tram luong du ddng phan d6i anh trong Thiét bi 1én men 2
thip hon dang ké do su ting trudng khong han ché cta Clostridium pasteurianum
JEG2. Hon nira, téng lugng axit lactic dugc tao ra trong Thiét bi 1én men 2 cling thép
hon déng ké. Phan tram luong du ddng phan d6i anh duoc dinh nghia 1a: (R-S)/(R +
S)) * 100 va trong d6 R va S 1a cac phan doan twong tng ctia chat dong phan d6i anh

trong canh trudng 1én men chtra R- va S-lactat.

Mot cach chinh x4c, cac két qua tuong tu da dat dugc khi Thiét bi 1én men 3
duoc cang ¢b thém bang 0,025% (trong luong/thé tich) tetradecanoyl-lactylat (C14-
lactylate) thay vi 0,05% (trong lugng/thé tich).

Vidu 2: Tac dung ctia hdn hop cta decanoyl-lactylat (C10-lactylat) va
dodecanoyl-lactylat (C12-lactylat) hoic hén hgp ciia dodecanoyl-lactylat (C12-
lactylat) va tetradecanoyl-lactylat (C14-lactylat) 1én ching nudi cdy hén hop gdm

Escherichia coli va Clostridium pasteurianum

Trong thir nghiém tuong tu dugc tién hanh nhu duoc mé ta trong Vi du 1, hiéu
qua cia 0,05% (trong luong/thé tich) AMCET 3400E va 0,05% (trong luong/thé tich)
AMCET 4530E d trc ché su ting truéng cia Clostridium pasteurianum JEG2 trong

dich nudi ciy cia Escherichia coli TG128 dugc thir nghiém.

Hiéu suit ctia Thiét bi 1én men 3 véi AMCET 3400E hoic AMCET 4530E vé
moi mdt la twong tu nhu hi€u suit cta Thiét bi 1én men 1 ma duoc cdy béng chung
nudi cay nguyén chét Escherichia coli TG128, Ngoai ra, phép phan tich héa hoc canh
truomg 16n men cho thiy rang khong cé su khac biét vé thanh phan tap chét gitta qué
trinh 1én men tiéu chuln Escherichia coli TG128 (Thiét bi 1én men 1) va 1én men bang
ching nubéi cdy hdn hop Escherichia coli/Clostridium pasteurianum JEG2 bang
AMCET 3400E hoic AMCET 4530E (Thiét bi 1én men 3). Phin trim luong du ddng
phan d6i anh cua lactat dugc tao ra Thiét bj 1én men 1 va 3 13 gin béng 100 ddi véi
AMCET 3400E va AMCET 4530E.
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Vidu3: Thir nghiém in vitro cia lactylat chéng lai Clostridium

perfringens

Tac dung cua lactylat nhu duge x4ac dinh trong Cong thirc 1 va glyxerol este
nhu dugc xac dinh trong Céng thirc 2 dé uc ché su ting trudng dugc thir nghiém

chéng lai Clostridium perfringens ATCC 13124 trong hé nudi cdy Bioscreen C.

Mit d6 quang ctua ching nudi céy dugc x4c dinh tu dong & cac khoang thoi
gian c6 dinh & 420 — 580nm sir dung bo loc di rong. Tdc df tang trudng clia vi sinh
vat thir nghiém dugc xac dinh ¢ 30°C. DPé dam bao cac didu kién oxXy thép, Bioscreen
duoc dua vao bén trong khoang yém khi duogc trang bi bd cam bién oxy loai M-12 (In
Vivo, 400 hypoxia workstation, Biotrace International Plc, Bridgend, United
Kingdom). Ung suét oxy dugc didu hoa & muc 0% oxy st dung modun trén khi

Ruskinn (Biotrace International Plc).

Canh truong truyén cho tim nfo duoc chuén bi véi cac luong khic nhau

lactylat va glyxerol este nhu dugc chi ra trong Bang 2 dudi day.

Cac hop chit sau ddy duoc thir nghiém: Octanoyl-lactylat (C8-lactylat),
Decanoyl-lactylat (C10-lactylat), Dodecanoyl-lactylat (C12-lactylat), Tetradecanoyl-
lactylat (Cl4-lactylat), Hexadecanoyl-lactylat (C16-lactylat), Olacta (octadecenoyl-
lactylat, C18:1- lactylat), AMCET 3400E, AMCET 4530E, C8-glyxerol mono/di, C10-
glyxerol mono/di, C12-glyxerol mono/di, C14-glyxerol mono/di, axit etradecanoic
(axit myristic) va Natri tetradexyl sulfat (Natri myristyl sulfat).
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Béng 2
Loai Khoang ndng d6% (trong | C& budc nong d6%
oai , ,
lugng/the tich) (trong Iugng/thé tich)
Octanoyl-lactylat (C8-lactylat) | 0 —0,5 ‘ 0,1
Decanoyl-lactylat (C10-
Y ylat{ 0-0,1 _ 0,02
lactylat)
Dodecanoyl-lactylat (C12-
0-0,01 0,002
lactylat) i
Tetradecanoyl-lactylat (C14-
0-0,01 0,001
lactylat)
Hexadecanoyl-lactylat (C16- '
yl-lactylat { 0-0,01 0,002
lactylat)
Olacta (Octadecenoyl-lactylat,
( yracy 0-0,1 0,02
C18:1- lactylat)
AMCET 3400E (C10/C12- :
0-0,01 0,001
lactylat)
AMCET 4530E (C12/C14-
0-0,01 0,001
lactylat)
C8- glyxerol mono/di 0-0,5 0,05
C10- glyxerol mono/di 0-0,1 0,01
C12- glyxerol mono/di 0-0,01 0,001
C14- glyxerol mono/di 0-0,01 0,001
Axit Tetradecanoic (axit
0-0,01 0,001
Myristic)
Natri tetradexyl sulfat (Natri
0-0,01 0,001
myristyl sulfat)

Axit Tetradecanoic (axit Myristic), Natri tetradexyl sulfat (Natri myristyl
sulfat) mua dugc tir Cong ty Sigma-Aldrich.
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D¢ pH clia mdi trudng duge diéu chinh d&én 6,0 bing dung dich axit sulphuric
9M st dung pH ké Handylab pH 12 duoc trang bi bo do Blueline 16 pH (micro) (No.
285129163). T4t ca méi trudng dwge khu tring bang cach loc sir dung bd loc
xenluloza axetat 0,45pum (Minisart bd loc xyranh, v6 trung va khong sinh nhiét, No.
16555, Sartorius, Gottingen, Germany) (9). 300pl mdi méi truong dugc chuyén sang
mdt panen cua dia 100 16 Bioscreen Honeycombe v6 tring (Thermo electron Oy,
Vantaa, Finland). Pia 16 hoan thién dugc bao quan & —30°C chd dén khi sr dung tiép.
Pia c6 16 duge cdy bing 3ul mam nudi cdy sir dung bd phén tan lap lai Hamilton vo
tring (Hamilton, Bonaduz, Switzerland). Miam nudi cay léﬁg cua Clostridium
perfringens ATCC 13124 dugc diéu ché trong cac éng c¢6 nip ren (100 x 16mm) chira
10ml canh truong truyén cho tim ndo (Oxoid CM225, Basingstoke, United Kingdom)
trong 24 git zz 30°C.

Béng 3 thé hién tri s6 MIC cua lactylat, glyxerol este, axit tetradecanoic (axit
myristic) va natri tetradexyl sulfat (natri myristyl sulfat) dbi vé&i Clostridium
perfringens ATCC 13124 trong canh trudng truyén cho tim nfo. Trong ngodc don 1a

s0 lan lap lai.
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Bang 3. Tri s6 MIC cuia cac dan xuét axit béo khac nhau d6i véi Clostridium
perfringens ATCC 13124 trong canh trudng truyén cho tim no (S6 14n 13p lai duogc

cho trong ngodc don)

Tri s6 MIC
Loai .
% (trong lugng/the tich)
| Octanoyl-lactylat (C8-lactylat) 0,05 (2)
Decanoyl-lactylat (C10-lactylat) 0,04 (2)
Dodecanoyl-lactylat (C12-lactylat) 0,002 (2)
Tetradecanoyl-lactylat (C14-lactylat) 0,001 (2)
Hexadecanoyl-lactylat (C16-lactylat) 0,002 (2)
Olacta (Octadecenoyl-lactylat, C18:1- lactylat) | 0,02 (2)
AMCET 3400E (C10/C12- lactylat) 0,02 (3)
AMCET 4530E (C12/C14- lactylat) 0,001 (3)
| 0.1 3)
C8- glyxerol mono/di
0,2 (4)
: 0,02 (2)
C10- glyxerol mono/di
0,04 (2)
C12- glyxerol mono/di >0,01 (2)
C14- glyxerol mono/di >0,01 (4)
Axit tetradecanoic (Axit myristic) >0,01 (3)
Natri tetradexyl sulfat (Natri myristyl sulfat) 0,001 (3)

Duodng nhu ngay ca & néng do rit thdp, lactylat va glyxerol este déu cé kha
nang e ché sy tang truéng cua Clostridium perfringens ATCC 13124,

Vi du 4: Pic tinh khang khuin cia mot sé lactylat va C8-glyxerol mono/di-

este
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Tac dung cia mot ) lactylat khac nhau chon loc nhu dugc x4c dinh trong
cong thuc 1 va C8-glyxerol mono/di este (Caprylic mono/di) nhu dugc xéc dinh trong
cong thuc 2 dé e ché su tang truong dugc thtr nghiém chéng lai viéc chon loc vi
khuin gram duong va vi khuén gram 4m trong hé nuéi cdy Bioscreen C. Mat do quang
cua ching nuoi céy duoc x4c dinh tu dong & cac khoang thoi gian c¢b dinh & 420 — 580
nm st dung b loc dai réng. Téc d6 ting truéng cda vi sinh vat thir nghiém dugc xac

dinh & 30°C.

Canh trudng truyén cho tim ndo dugc didu ché véi lugng thay ddi cua lactylat
hozc C8-glyxerol mono/di este (Caprylic mono/di). Cac hop chéit sau day dugc thir
nghiém: AMCET 3400E; AMCET 4530E; EMPLEX; va, AMCET 200C.

Do pH ciia méi truong duge diéu chinh dén 6,0 bing dung dich axit sulphuric
9M str dung pH ké Handylab pH 12 dugc trang bi bd do Blueline 16 pH (micro) (no.
285129163). Tat ca mdi truong duge khir tring biang loc st dung 0,45 um bod loc
xenluloza axetat (Minisart by loc xyranh, v0 trung va khong sinh nhiét, no. 16555,
Sartorius, Géttingen, Germany). 300 ul mdi mdi trudong duogc chuyén sang mot panen
ctia dia 100 15 Bioscreen Honeycombe v trung (Thermo electron Oy, Vantaa,
Finland). Dia 18 hoan thién duoc bao quan & 4°C cho dén khi sir dung tiép. Pia ¢6 13
dugc cdy bang 3ul ching nudi cdy thir nghiém thich hop sir dung bd phan tan 1ap lai

Hamilton v6 trung (Hamilton, Bonaduz, Switzerland.

Mam nudi cay léng duge diéu ché tir cac ching nudi cdy sau day duoc su

dung trong thit nghiém nay:
Escherichia coli serotype O157:H7 (ATCC 700728);
Escherichia coli (ATCC 8739);
Staphylococcus aureus (ATCC 6538P);

Listeria monocytogens (F2399);
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Listeria monocytogens (ATCC 7644);

Listeria monocytogens NFPA 83 (Seman, D. L., A. C. Borger, et al. (2002)
Journal of Food Protection 65(4): 651-658);

Listeria monocytogens LCDC 861 (Seman, D. L., A. C. Borger, et al. (2002)
Journal of Food Protection 65(4): 651-658);

Listeria innocua (ATCC 33090);

Listeria innocua TNO strain (TNO, Zeist, The Netherlands);
Salmonella enterica (ATCC 13076, S. Enteritidis);
Salmonella enterica (ATCC 13311, S. Typhimurium);

Salmonella enterica JAVA (NCTC 8458, NCTC: National Collection of Type
Cultures, Porton Down, Salisbury, United Kingdom);

Lactobacillus  sakei (DSMZ 20017, DSMZ:Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Braunschweig, Germany);

Lactobacillus plantarum (DSMZ 20174);
Lactobacillus curvatus (DSMZ 20019);
Bacillus cereus (ATCC 11778);

Pseudomonas lundensis (LMG 13517, LMG: Belgian Coordinatd Collections

of Microorganisms/ LMG Bacteria Collection, Gent, Belgium); va,

Pseudomonas fragi (LMG 2191).
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T4t ca cac ching nuéi ciy hang ngay dugc chuyén sang 6ng c6 nép van (100 x
16 mm) chita 10ml canh truong truyén cho tim ndo (Oxoid CM0225, Basingstoke,
UK). Loai Lactobacillus dugc chuyén sang canh truong MRS (Oxoid CM0359). Tt

ca cac chung nudi cay dugc u & 30°C va khéng can khuay.

Céac Tac gia da nghién cuu tdc dung cua cac ndng d6 khac nhau cia AMCET

3400E, AMCET 4530E, EMPLEX va AMCET 200C.

Dit liéu, nhu duge tom tt trong Bang 4 va 5 dudi day, cho thiy rang vi khudn
gram duong la nhay voi cac hop chét hon 14 vi khuan gram 4m. Dir liéu trong Bang 5
con cho thiy rang AMCET 200C 13 c6 hoat tinh chdng lai mot khoang rong céc sinh
vat hon lactylat va con bao gém cé vi khun gram am. Nong d6 hitu hiéu cia AMCET

200C (C8-glyxerol mono/di) chéng lai vi khuin gram am 13 0,5 — 1% (trong lugng).
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Bang 4. Tac dung cuia AMCET 3400E, AMCET 4530E, EMPLEX va AMCET 200C

l1én vi khuan gram duong va gram am khac nhau

AMCET |AMCET AMCET
Ching 3400E 4530E Emplex 200C

(C10/C12- |(C12/C14- (C8-

lactylat) lactylat) glyxerol
Listeria monocytogens LCDC 861 + (+) + () -G ()
Listeria monocytogens NFPA §3 +(+) + (+) -G O
Listeria monocytogens ATCC 7644 + () + () -G F()
Bacillus cereus ATCC 11778 + (+) + (+) -G ()
Staphylococcus aureus ATCC 6538P (+) + (+) L) ()
Lactobacillus plantarum DSM 20174 H (-) + (<) - () - (-)
Lactobacillus curvatus DSM 20019 +(-) + (-) - ()
Lactobacillus sakei DSM 20017 + (+) + () -G F()
Escherichia coli ATCC 8739 - (-) - () L) F()
Escherichia coli O157:H7 ATCC
00728 - () - () () o)
Salmonella enterica ATCC 13311 - (-) - (-) - () - (-)
Salmonella enterica ATCC 13076 - (-) - (-) - F()
Chung Salmonella enterica JAVA - (-) - (-) - () - (<)
Pseudomonas lundensis LMG 13517  F (-) - (-) - (-) - (-)
Pseudomonas fragi LMG 2191 - (-) - (-) - F()

Hai khoéang néng dd duogc thir nghiém: 0 — 0,1% (trong lugng) va 0 — 0,01%
(trong luong). Trong Bang 4, cac két qua dbi véi khoang ndng d6 0 — 0,01% duogc thé
hién trong ngodc don. Dau hidu A “+” 1a dé chi muc e ché. Vi khudn gram dwong 1a

Listeria, Bacillus, Staphylococcus va Lactobacillus.
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Béang 5. Tac dung cia AMCET 3400E, AMCET 4530E, EMPLEX va AMCET 200C

1én céc vi khuan gram duong va gram dm khac nhau

AMCET |AMCET AMCET
Ching 3400E 4530E Emplexzooc

(C10/C12- |(C12/C14- (C8-

lactylat)  [lactylat) glyxerol
Listeria monocytogens F2399 H- - - -
Listeria monocytogens LCDC 861 + + + +
Listeria monocytogens NFPA 83 H H - -
Listeria monocytogens ATCC 7644 H H- + H-
Listeria innocua ATCC 33090 H + H -
Chung Listeria innocua TNO H H H- -
Bacillus cereus ATCC 11778 H + + -
Staphylococcus aureus ATCC 6538P H H - H
Lactobacillus curvatus DSM 20019 INT NT INT +
Lactobacillus sakei DSM 20017 INT NT INT +
Escherichia coli ATCC 8739 NT NT NT
Escherichia coli O157:H7 ATCC 700728 | - - H+
Salmonella enterica ATCC 13311 - - L -
Salmonella enterica ATCC 13076 n - L -
Chung Salmonella enterica JAVA - - L -
Pseudomonas lundensis LMG 13517 INT INT INT -
Pseudomonas fragi LMG 2191 INT NT INT -

Khoang ndng d6 duoc thir nghiém: 0 — 1% (trong lwong). Trong Bang 5, diu
hiéu “+” 12 dé chi mirc Grc ché, NT: (not tested) khong duoc thir nghiém. Cac vi khuén

gram duong la Listeria, Bacillus, Staphylococcus va Lactobacillus.

Vidu 5: Lén men etanol bang Saccharomyces cerevisiae
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Vi du ndy cho thiy tic dung ciia nng do thip cta hdn hop lactylat khi 1én
men etanol b?mg Saccharomyces cerevisiae, budc 1€n men nay dugc thuc hién béng

mat mia va bi 6 nhiém tir tir bang v6i chiing nudi cay hén hop gém loai Lactobacillus.
Ching nudi cay va cac diéu kién nudi cay

Saccharomyces cerevisiae MUCL30115 thu dugc tr Mycotheque de
I'Université Catholique de Louvain (BCCM/MUCL, Louvain-la-Neuve, Belgium) va
duge nudi cdy so bo trong canh truéng nAm men-pepton-glucoza (YPG). Canh trudong
YPG-broth chira, trén mdi lit nu6c khir khoan: 40g glucoza monohydrat; 10g Bacto™
Pepton (Becton, Dickinson and Company, Sparks, Maryland, USA); va, 5g dich chiét
nidm men Bacto™ (Becton, Dickinson va Company, Sparks, Maryland, USA). D6 pH
ctia mdi trudong duge didu chinh dén 6,0 — 7,0 bang dung dich HCIIN. Ching nudi ciy
duoc U trong binh lac & nhiét d6 trong phong.

Lactobacillus brevis 1.MG11438 thu duoc tir Laboratorium voor
Microbiologie, Universiteit Gent (BCCM/LMG, Gent, Belgium). Lactobacillus
fermentum AR7T48 va Lactobacillus fructivorans AR742 thu dugc tr Corbion Purac
B.V., Gorinchem, The Netherlands. T4t ca c4c ching duoc nudi cdy so bd trong canh
truong MRS (de Man et al (1960) 4 medium for the cultivation of lactobacilli. J. Appl.
Bacteriology 23(1): 130-135) va duoc & 30°C trong binh tinh ¢6 nép ren. Ching nudi
ciy hdn hop dugc diéu ché bang cach tron cac thé tich bang nhau cla ba ching nudi

chy Lactobacillus.

T4t ca céc thir nghiém 1én men duoc duoc thuc hién trong 3 1it thiét bi 1én men
thily tinh c6 4o nhiét chira 0,5 lit moi truong 1éng c6 thanh phan sau: 50g mat mia
dudong (850Brix); va, 450ml nuéc khir khoang. Nhiét d6 cia mdi qua trinh 1én men
dugc kiém soat & 30° C béng cach st dung bé nudce tudn hoan va dd pH duoc kiém

so4t & muc 5,5 bang dung dich NaOH 1N.
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Hai thiét bi 1én men chinh (A, B) duoc cdy bang 50ml ching nuéi ciy 1én men
hoat tinh Saccharomyces: ci hai ching nudi cdy nay déu nhan dwgc 10ml chiing nudi
cdy hdn hop Lactobacillus. 0,5ml dung dich chira 10% (trong luong) Pationic 122A
dugc thém vao 1 trong s6 cac thiét bi 1én men nay (A) dé nghién ciru tac dung cua

lactylat trong do.

Sau 24 gid 1én men, 9-10% thé tich ching cdy duoc loai bé ra khéi thiét bi 1én
men (A, B) va lan luot dugc chuyén sang cac thiét bi 1én men khac (A’, B’) chira moi
trudng moi: qué trinh 1én men trong thiét bi 1én men chinh (A, B) dugc dé tién hanh.
Bing cach sir dung k¥ thuét truot nguoc lai ndy, 6 dén 8 1an chuyén giao ching cdy

nay duoc thuc hién, mbi 1an 24 gi0 sau khi 1én men trong thiét bi 1én men nguén.
Phuong phép phan tich

Luong axit lactic L (+), axit lactic D (-) va glucoza du duoc x4c dinh bing
cach st dung quy trinh enzyme. Cu thé va timg loai theo giao thirc cia nha san xuét da
cho: glucoza dugc thir nghiém bang cach sir dung bo kit K-Gluc c6 sin tir Megazyme
International; Axit D-lactic duoc thir nghiém bang b6 kit K-Date c¢6 sin tir Megazyme
International; va, axit L-Lactic d3 dugc thir nghiém béng bo kit L-Date cé san tir

Megazyme International.

Axit hiru co va etanol dugc xac dinh bang phén tich sic ky khi.
Két qua

Bang 6 dudi day cho thy ludng axit lactic L (+), axit lactic D (-) va etanol
duoc xac dinh trong qué trinh 1én men d3 bi 6 nhiém véi ching nudi cdy hdn hop cac
loai Lactobacillus. Trong cic mbi trudng nudi cdy 1én men Saccharomyces cerevisiae
cling chtra Pationic 122A, c6 su gidm dang ké néng dd cua axit lactic (+) L va dac biét
13 axit D (-) lactic so v6i cac méi truong nudi cdy khong chira hdn hop tron lactylat.
Hon nita, ndng d6 etanol cia cac cic mdi trudng nudi cdy Saccharomyces cerevisiae

cé chira Pationic 122A duogc gia ting dang ké so voi cac moi trudong nudi cay khéng cd
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hén hop tron lactylat. Tac dong tich cuc cua Pationic 122A c6 thé duogc duy tri trong it
nhét 6 - 8 14n chuyén lién tiép.

Bang 6

Lén men mat mia bang Saccharomyces cerevisiae bi 6 nhiém chiing nudi cay

hdn hop LAB

Chuyén giao | Su c6 mit Axit L(+) Axit D(-) lactic Etanol
sb cua Pationic lactic (g/1) (g/D) (% trong
122A luong)
2 Khoéng 1,40 6,80 1,20
3 Khoéng 118 6,50 1,30
4 Khoéng 1,28 6,79 1,60
5 Khoéng 1,16 3,15 1,30
6 Khong 1,42 3,31 1,60
Trung binh - 1,29 5,31 1,40

Lén men mat mia bang Saccharomyces cerevisiae

bi 6 nhiém ching nudi ciy hdn hop LAB va cé mat Pationic 122A

Chuyén giao | Sy cémat | Axit L(+)lactic | Axit D(-)lactic Etanol
sd cua Pationic (g (gD (% trong
122A _ luong)
2 Co 0,15 2,10 1,30
3 Co 0,16 - 0,90 2,10
4 Co 0,15 0,98 2,20
5 Coé 0,21 0,97 2,20
6 Co 0,23 1,33 1,80
Trung binh 0,18 1,25 1,92
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YEU CAU BAO HO
1. Mdi trudng 1€n men chira:

chung cdy chira moéi truong nudi cay cia vi khuan gram am, nam moc hoac
nam men, trong d6 nam men nay dugc chon tir gidng Brettanomyces, Candida,

Dekkera va Pichia;
co chit cho su phat trién cta vi sinh vat; va,
1am chét ngoai sinh, thanh phan b sung, tic nhan khang khuén dugc chon tir:
i) it nhat mét lactylat c6 cong thirc 1,
(R-(O-CH(CH;)-C0O), O), M (cong thuc 1);
ii) it nhit mot glyxerol este ¢ cong thic 2,
CH,0R;-CHOR,-CH,0R; ~ (cong thirc 2); va,

iii) hon hop cua i) va ii),

trong do:

R 1a nhom C4-C18 axyl, nhdm axyl c6 mach alkyl hodc alkenyl 1a phan nhanh
hodc khéng phén nhanh;

mdi Ry, R, va Ry ddc 1ap 13 H hodc nhém C4-C18 axyl, nhém axyl cé mach
alkyl hodc alkenyl 12 phan nhanh hodc khong phan nhanh, v6i diéu kién 13 it nh4t mot
trong s Ry, R, hoic Ry 12 H va it nhit mot trong s6 Ry, Ry, hodc Ry 14 nhém axyl;

M 1a proton (H") ho#c cation ddi dugc chon tir nhém Li, Na, K, Ca, Mg, Zn,
Fe(II), Cu, Mn, Ag, amoni hodc amoni dugc thé c6 mot hodc nhiéu (Cl-4)alkyl tuy v
duogc thé bang mot hodc nhiéu hydroxy;
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a 13 s6 nguyén nam trong khoang tir 1 dén 3; va,
b 14 1 hoic 2 bang héa tri ciia M.

2. Mbi trromg 1én men theo diém 1, trong d6 tic nhan khang khuén 13 lactylat c¢6 cong

thire 1 hoac muoi cda no.

3. Mbi trudong 1én men theo diém 2, trong d6 R 1a nhém axyl c¢6 mach thang hoic

mach nhanh chira tir 4 dén 18 nguyén tir cacbon.

4. Mbi truomg 1én men theo diém 3, trong d6 R 1a nhém axyl c6 mach thiang hoic

mach nhénh chtra tir 12 dén 14 nguyén tir cacbon.
5. Mo6i truong 1én men theo diém 4, trong d6 “a” trong cong thirc 113 1.

6. M6i trudng 1én men theo diém 1, trong d6 tic nhan khang khuén 13 glyxerol este c6

cong thuc 2.

7. Moi trudong 1én men theo diém 6, trong d6 mot hodc hai trong sb Ry, R, va R, 1a cac

nhom axyl c6 8 nguyén tir cacbon va nhém con lai 1a H.

8. Mbi trudong 1én men theo diém bét ky trong sb cac diém tir 1 dén 7, trong d6 luong
tac nhan khang khuén 13 nim trong khoang tir 0,001 d&n 0,5% trong lugng, dua trén

téng trong lugng clia moi trudong.

9. Moi trurdng 18n men theo diém 8, trong d6 luong tac nhan khang khuén 13 ndm trong

khoang tir 0,025 dén 0,5% trong luong, dua trén téng trong lugng cia moi trudng.

10. Mbi trudng 1én men theo diém bét ky trong sé cac diém tir 1 dén 7 dé tao ra:
etanol; 1,3-propandiol; glyxerol; butanol; 1,4-butandiol; arabitol; xylitol; sorbitol;
manitol; axit axetic; axit propionic; axit 3-hydroxy propionic; axit lactic; axit sucxinic;

axit 2,5-furandicarboxylic; axit fumaric; axit malic; axit adipic; axit xitric; axit
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aconitic; axit glutamic; axit itaconic; axit levulinic; axit glutaric; axit aspartic; axit

malonic; va, hdn hop ctia chiing.

11. Mbi trudong 1én men theo diém bat ky trong s6 cac diém tir 1 dén 7 dé tao ra: 1,4-
butandiol; axit propionic; axit 3-hydroxypropionic; axit lactic; axit sucxinic; axit 2,5-

furandicarboxylic; axit fumaric; axit malic; hodc, axit itaconic.
12. Chiing cdy cho moi truong 1én men chira:

mdi trudong nudi ciy cua vi khuan gram 4m, nam moc hodc nam men; trong d6

ﬁe”im men ndy duoc chon tir gidng Brettanomyces, Candida, Dekkera va Pichia; va,
tac nhan khang khuin duge chon tir:
i) it nhit mot lactylat c6 cong thic 1,
(R-(O-CH(CH;)-C0O), O), M (Cong thuc 1);
ii) it nhat mot glyxerol este c6 cong thirc 2,
CH,0R;-CHOR,-CH,0R; (Cong thire 2); va,
iii) hon hop cia i) va ii),
trong do:

R 1a nhom C4-C18 axyl, nhém axyl c6 mach alkyl hoéc alkenyl 1a phan nhanh
hodc khong phén nhanh;

mdi Ry, R, va R; doc 1ap 12 H hodc nhém C4-C18 axyl, nhém axyl cé mach
alkyl hoac alkenyl 1 phan nhanh hodc khéng phan nhanh, véi diéu kién 13 it nhat mot
trong s6 R;, Ry hodac Ry la H va it nhit mot trong s6 Ry, Ry, hodc R; 13 nhém axyl;
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M 1a proton (H") hoic cation dbi dugc chon tir nhém Li, Na, K, Ca, Mg, Zn,
Fe(II), Cu, Mn, Ag, amoni hoic amoni dugc thé c6 mdt hozc nhiéu (C1-4)alkyl tuy ¥
duoc thé béng mét hoic nhiéu hydroxy;

a 13 s6 nguyén ndm trong khoang tir 1 dén 3; va,
b 14 1 hoic 2 bing héa tri cia M.

13. Phuong phép ngin ngira hodc 1am giam tinh trang nhiém vi khuan giy ra boi vi
khudn gram duong trong méi trudng nudi cdy 1én men vi khuén gram am trong thiét bi
1én men bao gbdm viéc thém vao méi trudng nudi cdy luong hitu hidu tac nhan khang

khuin dugc chon tir:
i) it nhat mot lactylat c6 cong thuc 1,
(R-(O-CH(CH3)-C0O), O), M (cong thuc 1);
i) it nhat mot glyxerol este c¢6 cong thirc 2,
CH,0OR;-CHOR,-CH,0R; (cong thuc 2); va,
hdn hop ctia i) va ii),
trong do:

R 13 nhém C4-C18 axyl, nhom axyl c6 mach alkyl hodc alkenyl 1a phan nhénh
hodc khong phan nhanh;

mdi R;, R, va R; ddc lap 12 H hodc nhém C4-C18 axyl, nhom axyl cé mach
alkyl hoic alkenyl 13 phan nhanh hozc khéng phan nhanh, véi diéu kién 13 it nhit mot
trong s6 Ry, R, hoic R; 13 H va it nhit mét trong s6 Ry, Ry, hodc R; 1a nhém axyl;
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M 1a proton (H") hoic cation d6i dugc chon tir nhém Li, Na, K, Ca, Mg, Zn,
Fe(II), Cu, Mn, Ag, amoni hoic amoni duoc thé c6 mot hoic nhiéu (C1-4)alkyl tiy ¥
duoc thé béng mot hodc nhiéu hydroxy;

a 13 s6 nguyén ndm trong khoang tir 1 dén 3; va,
b 13 1 hoic 2 bing héa trj clia M.

14. Phwong phap dé thu dugc san phdm 1én men, trong d6 phuong phap nay bao gdm

cac buéc:
tao ra moi truong 1€n men chita co chat cho su phat trién cda vi sinh vat; va,

dua vao méi truong nay ching cay chira méi trudong nudi cady cua vi khuan

gram am, ndm méc hodc ndm men dé thu dugc san phém 1én men, va
thanh loc, tinh ché va/hodc o dic san phém 1én men nay,
phwong phép nay khéc biét & chd, méi truong 1én men nay bao gom:
1am chét ngoai sinh, thanh phan b sung, tac nhan khang khuan dwgc chon tir:
i) it nh4t mot lactylat ¢ cong thirc 1,
(R-(O-CH(CH;)-C0O), O), M (cong thuc 1);
ii) it nhat mot glyxerol este cé cong thic 2,
CH,0R;-CHOR,-CH,0R; (cong thuc 2); va,
iii) hon hop cta i) va ii),

trong do:
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R 12 nhém C4-C18 axyl, nhom axyl cé mach alkyl hodc alkenyl 1a phan nhanh
hodc khong phén nhéanh;

mdi Ry, R, va Ry doc 14p 12 H hoic nhém C4-C18 axyl, nhém axyl c6 mach
alkyl hodc alkenyl 14 phan nhanh hodc khéng phan nhénh, véi diéu kién 13 it nhét mot
trong sb Ry, R, hodc Ry 13 H va it nhit mot trong s6 Ry, R,, hodc Rs 12 nhém axyl;

M 14 proton (H") hoic cation dbi dugc chon tir nhém Li, Na, K, Ca, Mg, Zn,
Fe(II), Cu, Mn, Ag, amoni hodc amoni duoc thé c6 mot hodc nhidu (C1-4)alkyl tiy ¥
duoc thé béng mot hodic nhiéu hydroxy;

a 13 s6 nguyén nam trong khoang tir 1 dén 3; va,
b 14 1 hoidc 2 bang héa trj ctia M.

15. Phuong phép theo diém 14, trong d6 ching cdy néu trén bao gdm vi khudn gram
am duoc chon tor nhém bao gém: Escherichia coli; Acinetobacter; Bordetella;
Brucella; Campylobacter; Cyanobacteria; Enterobacter; Erwinia;, Franciscella;
Helicobacter;  Klebsiella;  Legionella;  Moraxella;  Neisseria;,  Pantooea;
Pasteurellaceae; Pseudomonas; Proteus; Salmonella; Selenomonadales; Serratia;

Shigella; Treponema; Vibrio; Yersinia;, Zynomonas, va, hén hop cua chung.

16. Phuong phép theo diém 15, trong d6 ching cdy néu trén bao gbém mot hozc nhiéu
vi khun gram 4m duoc chon tir nhém bao gém: Escherichia coli; 1oai Pseudomonas;

va, loai Pasteurellaceae.

17. Phuong phap theo diém 15, trong d6 chung ciy néu trén bao gdm mot hodc nhiéu
vi khudn gram &4m dwoc chon tir nhém bao gdm: gibng Actinobacillus, gidng

Hemophilus va gibng Pasteurella.

18. Phuong phap theo diém 14, trong d6 ching cdy néu trén bao gdm mét hoic nhidu

nam mdc dugc chon tir gidng Aspergillus va Rhizopus.
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19. Phuong phép theo diém 18, trong d6 ching ciy néu trén bao gdm mét hozc nhiéu
nim méc dwgc chon tir Aspergillus oryzae, Aspergillus terreus, Aspergillus niger;

Rhizopus oligosporus va Rhizopus oryzae.

20. Phuong phép theo diém 14, trong d6 ching ciy néu trén bao gdm mot hodc nhiéu
nim men dugc chon tir giéng: Brettanomyces, Candida; Dekkera; Pichia; v3,

Saccharomyces.

21. Phuong phép theo diém bit ky trong sd cac diém tir 14 dén 20 & thu duoc san
phdm 1én men duoc chon tir nhém bao gdm: etanol; 1,3-propandiol; glyxerol; butanol;
1,4-butandiol; arabitol; xylitol; sorbitol; manitol; axetoin; axit axetic; axit propionic;
axit 3-hydroxy propionic; axit lactic; axit sucxinic; axit furandicarboxylic; axit
fumaric; axit malic; axit adipic; axit xitric; axit aconitic; axit glutamic; axit itaconic;
axit levulinic; axit glutaric; axit aspartic; axit malonic; glyxin; serin; threonin; lysin;

isopren; polyhydroxybutyrat va, hdn hop ciia chiing.

22. Phuong phap theo diém bat ky trong s cac diém tir 14 dén 20 dé thu dugc san
phém lén men duogc chon tir nhém bao gém: etanol; 1,3-propandiol; glyxerol; butanol;
1,4-butandiol; arabitol; xylitol; sorbitol; manitol; axit axetic; axit propionic; axit 3-
hydroxy propionic; axit lactic; axit sucxinic; axit 2,5- furandicarboxylic; axit fumaric;
axit malic; axit adipic; axit xitric; axit aconitic; axit glutamic; axit itaconic; axit

levulinic; axit glutaric; axit aspartic; axit malonic; va, hén hop ciia ching.

23. Phuong phap theo diém bit ky trong s céc diém tir 14 d&én 20 & thu duoc san
phém lén men dugc chon tir: axit propionic; axit lactic; axit sucxinic; 1,4-butandiol;

va, axit 2,5-furandicarboxylic.

24. T4c nhan chong vi khuén dé (rc ché su ting truéng cua vi khuan giy nhiém gram
duong trong nudi cay vi khudn gram am hodc nam moc hodc ndm men; trong do tac

nhan chong vi khuan nay dugc chon tur:
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i) it nhat mét lactylat c6 cong thirc 1,
(R-(O-CH(CH3)-C0O), O), M (cong thac 1);
i) it nhat mot glyxerol este c6 cong thirc 2,
CH,0R;-CHOR,-CH,0R; (cong thuc 2); va,
iii) hon hop cua i) va ii),
trong do:

R 12 nhém C4-C18 axyl, nhém axyl c6 mach alkyl hoac alkenyl 1a phAn nhanh
hodc khéng phan nhanh;

Ry, R, va R; mdi doc lap 13 H hodc nhém C4-C18 axyl, nhém axyl c6 mach
alkyl hogc alkenyl 12 phan nhanh hodc khéng phan nhanh, véi diu kién 13 it nhit mot
trong sb Ry, R, hodc R; 12 H va it nhit mot trong s6 Ry, Ry, hodc R; 1a nhém axyl;

M 1a proton (H") hoic cation dbi duogc chon tir nhom Li, Na, K, Ca, Mg, Zn,
Fe(Il), Cu, Mn, Ag, amoni hoic amoni dugc thé c6 mot hoic nhidu (C1-4)alkyl tiy ¥
duoc thé béng mét hoic nhiéu hydroxy;

a 12 s6 nguyén ndm trong khoang tir 1 dén 3; va,

b 12 1 hoic 2 bang héa tri ciia M.





