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Linh vue k§ thuét dwoc dé cip

Sang ché @& cap dén té bao vi khudn c6 dic tinh tao cau tric, gibng khoi
dong chtra cac t& bao nay, va cc san phidm sita duoc 1én men bing gidng khoi
dong nay. '

Tinh trang ky thuft cia sing ché

Nganh cong nghiép thuc phim st dung rat nhiéu loai vi khuan, dic biét
1a vi khudn lactic, dé khong nhitng cai thién huong vi va cAu tric cta thuc
phim ma con kéo dai thdi han sir dung cuia cac thyc phim nay. Trong nganh
cdng nghi¢p ché bién sira, vi khudn lactic duoc st dung mdt cach rong rai dé
khéng nhitng lam axit héa sita (nhd qua trinh 1én men) ma con tao céu trac cho
san phdm ma ching dugc dua vao.

Trong s6 cac vi khudn lactic dugc sir dung trong nganh cdng nghiép
thyc phim, c6 thé ké dén chi Streptococcus, Lactococcus, Lactobacillus,
Leuconostoc, Pediococcus va Bifidobacterium. Vi khuin lactic thudc loai
Streptococcus thermophilus dugc st dung riéng biét hodc két hop véi cac vi
khudn khac mot cach rong rai trong san xudt thuc phim, cu thé 1a cac san phim
1én men. Pic biét, chung dugc st dung trong pha ché men ding dé san xut
stta 1én men, vi duy, sita chua. Mot s& vi khuén trong sb d6 dong vai tro chinh
trong su phat trién cAu tric cia san phim 1én men. Pic diém ndy c6 lién quan
mat thiét v6i qud trinh san xudt cac polysacarit. C6 thé phan biét gilta céc
ching tao cdu tric va cic ching khong tao chu tric trong s6 cic ching
Streptococcus thermophilus.

Dé dép tmg yéu clu trong cong nghiép, can tao ra cac ching vi khuin
lactic tao cAu truc moi, cu thé 1a Streptococcus thermophilus.

W02007095958A1 d& cap dén cac ching Streptococcus thermophilus
¢6 dic tinh tao cAu trac. Trong Fig.1 ¢ thé thdy ring ching tao clu trac tot

nhit CHCC8833 (DSM17876) c6 ting suit cit bing khoang 59 Pa.
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J Dairy Sci. 92: 477-482 (2009) d€ cap dén nghién ciru cho thiy ring c6
thé 1am tang san lugng EPS (Expanded Polystyrene - Polystyren kéo dai) nho
cac chung Streptococcus thermophilus quéanh théng qua k¥ thuét di truyén bing
cach 1am tang hoat tinh GalK. Pa két luan dugc rang khi ching nay dugc st
dung két hop vé6i Lactobacillus bulgaricus d& san xuét sita chua, viéc san xuét
qua muc EPS cua chiing tai tb hop 1a khong dang ké.

Do d6, nhim giai quyét vin d& néu trén, sang ché @& xuét ching vi
khuén lactic c6 ddc tinh tao ciu tric céc thuc phém tdt, ddc biét 13 cac san
phdm ma ching vi khuén lactic tao cAu triic (nhu Streptococcus thermophilus)
dugc str dung cing v6i chiing cua loai Lactobacillus.

Ban chit k§ thuat ciia sang ché

Céc tac gia sang ché da bat ngd phét hién ra ring vi khuin axit lactic c¢6
c4c dot bién & gen GalK (galactokinaza) tao ra d6 nhét trong sira 1én men cao
hon so véi chiing kiéu dai (b me), dic biét 1a khi dugc sit dung dé 1én men sita
cung véi vi khuén Lactobacillus.

Tir phét hién bét ngdr nay, sang ché d& xuit ching vi khuén axit lactic
tao siéu ciu tric nhu ching S. thermophilus, c6 cic dot bién & gen GalK va
phuong phéap san xuét cac chung nay, va céc san phim sira 1én men dugc tao ra
bang céach sir dung cac ching nay.

M3 ta vit tit hinh vé

Fig.1 thé hién tmg suft cit cia CHCC11379 do duge bing luu bién ké
StressTech. Két qua cho thdy céu trac (ing suét cit) cai tién trong sita dugc két
tu bing CHCC11379 sau khi sinh truéng qua dém & nhiét d6 43°C. Ciu tric
dugc dinh lugng bing cach dénh gia tmg suét cit do dugc bing Pascal (Pa) st
dung Iru bién ké StressTech nhu duge mb ta trong “Phén tich cu tric trong
sira 1én men”.

MB0 ta chi tiét sang ché

Theo khia canh thir nhit, sang ché d& xuét phuong phép san xuét vi
khuén axit lactic (vi du, vi khuén tao ra do nhét trong sita 1én men cao hon so
véi ching b me, hodc vi khuin tao ra d0 nhét trong sita lén men 1én hon

khoang 70 Pa (vi du, 16n hon 71 ho#c 16n hon 73 Pa, khi do duoc béng ung
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suét cit sau 12 gio sinh trudng & nhiét d6 37°C), trong d6 phuong phap niy bao
gbm céc bude:
a) tao ra ching vi khun axit lactic (ching bd me); va
b) dua dot bién vao gen GalK cua chiing.
“Do dd, cac phuong 4n ciia khia canh thir nhét 1a:

- Phuong phap san xuét vi khuln axit lactic tao ra d) nhét trong sita 1én

men cao hon so véi ching bd me (vi du, khi do duoc bang tmg suét cét

sau 12 gi sinh truong & nhiét do 37°C ching han), trong d6 phuong
phép nay bao gdm céac budc:

a) tao ra chuing vi khuén axit lactic (chiing bd me); va

. b) dua dot bién vao gen GalK cua ching.

- Phuong phap san xuét vi khuln axit lactic tao ra do nhdt trong sita 1én

men 16n hon khoang 70 Pa (vi dy, khi do dugc bing tmg suét cit sau 12

gi0 sinh trudéng & nhiét dd 37°C ching han), trong d6 phuong phap nay

‘bao gdm c4c budc:

a) tao ra chiing vi khun axit lactic (ching bd me); va

b) dua d6t bién vao gen GalK cua chung.

Theo cac phuong 4n dugc wu tién, 4o nhét do dugc bang tmg sudt cht
sau 12 gi¢ sinh trudng & nhigt do 37°C, va/hodc do dugc trong thir nghiém
dugc mo ta dudi ddy. Do d6, phuong 4n dugce wu tién cta khia canh thi nhét
theo sé,rig ché 1a phuong phép san xuét vi khuén axit lactic tao ra d¢ nhét trong
stta 1én men 16n hon khoéang 70 Pa, khi do dugc bang tmg suét cét sau 12 gio
sinh truéng & nhiét d6 37°C, trong d6 phuong phép nay bao gbém cac budc:

a) tao ra ching vi khuén axit lactic (ching bd me); va
b) dua dot bién vao gen GalK cua ching.

Phuong phap theo sang ché c6 thé con bao gdm mot hodc nhidu buéc
nita dugc chon tir nhém bao gdm:
cl)  sang loc chiing d6t bién tao cAu tric nhu chiing tao nhidu c4u triic hon

so v6i chiing bb me, hodc 1am ting d6 nhét cia co chit sita; va
c2) ° sang loc ching dot bién c6 phenotyp Galt+ nhu ching c6 hoat tinh 1am

suy bién/lén men galactoza cai thién so véi ching bo me.
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Dot bién c¢6 thé duoc dua vao trinh tu khéi diu ciia gen nhu ving -10
(hop Pribnow) cua gen.

Theo mot phuong 4n dugc vu tién cia phuong phép theo sang ché, dot
bién 1am thay thé mot hogic ca hai nucleotit C vi G trong ving -10 kiéu dai
(TACGAT) baing nucleotit ddc 14p dugce chon tir nhém bao gém nucleotit A va
T.

Pot bién co thé lam thay thé nucleotit C trong ving -10 kidu dai
(TACGAT) bing nucleotit doc 18p duge chon tir nhém bao gdm nucleotit A va
T.

Theo mot phuong 4n, dot bién 1am thay thé nucleotit C viing -10 kiéu
dai (TACGAT) bang nucleotit T, va/hodc ddt bién 1am cho vung -10 ¢6 trinh tur
nucleotit TATGAT, TATTAT hodc TACTAT.

Dot bién c6 thé dugc dua vao b:?mg cach sir dung céc k¥ thut di truyén,
va/hodc bang k¥ thudt gy dot bién, vi du, bing phéng ka hoic xtr 1y bang hoa
hoc, tuy ¥ tiép theo 1a phan tich gen GalK dé kiém tra dot bién trong gen GalK.

Vi khudn (chiing b me) ¢6 thé duge chon tir cac chi thuéc nhom bao
gdm Streptococcus, Lactococcus, Lactobacillus, Leuconostoc, Pediococcus va
Bifidobacterium. Vi khuin dang quan tdm thudc lodi Streptococcus
thermophilus.

Theo mot khia canh khac nita, sang ché @ xuét vi khuin axit lactic thu
dugc bang phuong phép theo sang ché.

Ngoai ra, sang ché @ xuét vi khuin axit lactic tao ra d§ nhét trong sira
1én men 16n hon khoang 70 Pa (vi dy, 16n hon 71 Pa hodc 73 Pa), khi do dugc
bang (mg sudt cit sau 12 gi0 sinh trudng & nhiét do 37°C; vi khuén axit lactic
mang 4ot bién trong ving -10 cua gen GalK (so vé6i ving -10 kiéu dai
(TACGAT)), trong d6 dot bién lam cho vung -10 cé trinh tr nucleotit
TATGAT, TATTAT hogc TACTAT; va vi khuan axit lactic mang dot bién
trong ving -10 cta gen GalK, dot bién 1am thay thé nucleotit C trong ving -10
kiéu dai (TACGAT) bang nucleotit doc 1ap dugc chon tr nhém bao gdbm
nucleotit A va T. Theo mdt phuong 4n quan tdm, d6t bién lam thay thé
" nucleotit C trong ving -10 kiéu dai (TACGAT) bang T.
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Theo mot phuong 4n quan tAm, vi khuén axit lactic theo sang ché chira
trinh ty néu trong SEQ ID NO:5 hodc trinh ty khéi dau cua chung, bao gém
ving -35 va ving -10. Tt hon 14, vi khudn axit lactic thudc loai Streptococcus
thermophilus.

Theo phuong 4n khéc, sang ché dé xudt ching vi khudn thudc loai
Streptococcus thermophilus, dugc chon tir nhém bao gdbm: CHCC11379 (DSM
22884), CHCC11342, CHCC11976, va cac thé dot bién va céc bién di ctia thé
d6t bién bét ky trong s cac thé dot bién nay. Ngoai ra, sang ché dé xuét tit ca
céc chiing méi duge dé cap trong ban md ta ndy, cling nhu céc thé dot bién va
céc bién di clia ching.

Theo mot khia canh khac nita, séng ché dé cap dén ché phim chua vi
khuén axit lactic theo sang ché nhu vi khudn thudc ching CHCC11379. Tét
hon 13, ché phdm nay chira it nhit 10exp10 CFU (cell forrﬁing unit - don vi tao
té bao) ctia vi khuin nay.

Ché phdm c6 thé chira, & dang hdn hop hodc & dang nhiéu thanh phan,

- chung thudc loai Lactobacillus nhu chung L. bulgaricus hodc L. fermentum;
va

- ching cta vi khudn axit lactic theo sang ché nhu ching thudc loai

Streptococcus thermophilus.

T6t hon, ndu ching thudc loai Lactobacillus 13 ching thudc polysacarit
(nhu polysacarit khéc loai, polysacarit cung loai) va/hodc céc loai Lactobacillus
san xuét enzym fructosyl transferaza.

Ché phim c6 thé chira it nhit 10expl0 CFU cta ching thude loai
Lactobacillus; va it nhit 10expl0 CFU cta ching thudc loai Streptococcus
thermophilus.

Tt hon 13, ché phdm c6 thé sir dung & dang gidng khdi dong (starter
culture), va & dang dong lanh, dang dong kho hodc dang long.

Theo mét khia canh khéc, sing ché dé xudt phuong phép san xuét san
phém sita 1én men/san phim sira, bao gdm budc 1én men co chét sita (nhu sita

bo) bing vi khudn axit lactic, chiing, hogic ché phdm theo sang ché.
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Phuong phép theo sang ché c6 thé con bao gdm bude 1én men co chét
stta bang ching thudc loai Lactobacillus nhu chung L. bulgaricus hodc L.
Sfermentum, vi du, ching dugc chon tir nhém bao gém LB18, CHCC10019
(DSM19252), DSM22584, hoic CHCC3984 (DSM19251), va cac thé dot bién
va céc bién di ciia chung bét ky trong s cac chiing nay.

Co chét sira c6 thé dugc 1én men bang chung hodc vi khudn bat ky trong
s6 cac chiing hoic vi khuén néu trén nhu ching thudc loai Streptococcus
thermophilus truge khi, trong khi, hodc sau khi 1én men bﬁng ching thudc loai
Lactobacillus.

Phuong phap theo sang ché c6 thé bao gdm budc bd sung enzym vao co
chét sita trudc khi, trong khi vd/hodc sau khi 1én men, nhu enzym dugce chon tir
nhém bao gdm: enzym c6 thé tao lién két ngang céc protein, transglutaminaza,
aspartic proteaza, chymosin va men dich vi.

Theo mot khia canh khac, sang ché d& xuét san phim sita, nhu sén phim
sita 1én men (vi du sita chua hodc nudc sita) hodc pho mat (vi du, pho mét tuoi
hodc pasta filata), thu dugc bang phuong phép theo sang ché. San phim sita 1én
men c6 thé 13, vi du, sén phim dang khudy, hodc san phim dang tap hop.

San phim sita c6 thé tuy y bao gdm mot thanh phin. dugc chon tir nhém
bao gdm: nudc ép trai cy, si-rd, mdi truong nudi cdy vi khuén probiotic, chét
tao mau, chit lam dic, chit didu huong, va chit bao quén; va/hodc tuy y ¢ dang
san phim dang khudy, san phim dang tap hop, hodc san phim ubng dugc.

Sang ché ciing d& xuét san pham sira, dwoc tao ra bang cach 1én men co
chét sita (nhu sita bod) bing vi khuén axit lactic theo sang ché (vi du, ching
thudc loai Streptococcus thermophilus nhu DSM 22884) va vi khuén axit lactic
thudc loai dwgc chon tir nhém bao gdbm Lactobacillus bulgaricus va
Lactobacillus  fermentum (nhu CHCC10019 (DSM19252), CHCC3984
(DSM19251) va CHCC2008 (DSM22584)).

San phim sira dugc quan tAm theo séng ché c6 d6 nhét 16n hon 100 Pa
(vi dy, 16n hon 102 hogc 16n hon 104 Pa), khi do dugc bing tmg sut cit, vi dy,
sau 12 gio sinh trudng & 37°C. Theo phuong 4n dugc wu tién, dd nhét 16n hon

100 Pa thu dugc bang cach chi cho sinh truéng céc té bao vi khudn, nhung ¢6
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thé thu dugc gid tri do nhét cao hon bang cach bd sung c4c hop chét hoa hoc
nhu gelatin, carrageenan, v.v.
Dinh nghia

Nhu dugc sir dung trong ban mé ta nay, thuat ngit "vi khudn axit lactic"
dung dé chi vi khuin gram duong, vi yém khi hodc ky, khi, 1én men dudng két
hop san xuét axit gdm axit lactic dugc tao ra chit yéu & dang axit, axit axetic va
axit propionic. D4 phat hién ra ring vi khudn axit lactic hitu ich nhét trong cong
nghiép thudc BY “Lactobacillales” gdm Lactococcus spp., Streptococcus spp.,
Lactobacillus spp., Leuconostoc spp., Pseudoleuconostoc spp., Pediococcus
| spp., Brevibactelium spp., Enterococcus spp. va Propionibacterium spp. Ngoai
ra, vi khudn san xuét axit lactic thudc nhém vi khudn ky khi nghiém ngit,
Bifidobacterium, tac 1a Bifidobacterium spp., thudng chira trong nhém vi
khuén axit lactic. Chung thudng xuyén duoc sir dung & dang méi truong nudi
cdy thuc pham riéng biét hogic két hop véi vi khuin axit lactic khéc. Vi khuin
axit lactic, bao gdm vi khudn cua cac loai Lactobacillus sp. va Streptococcus
thermophilus, thudng duge cung cdp cho nganh cong nghiép stta & dang moi
truong nudi cdy déng lanh hogic dong kho dé nhan gidng men c4i 16n hodc &
dang méi trudng nudi céy dugc goi 1a "Direct Vat Set" (DVS), dugc du dinh dé
cdy truyén truc tiép vao binh 1én me hodc thung 1én men dé san xuét san phim
sita nhu san ph4m sira 1én men. C4c moi truong nudi cdy nay duoc goi chung 1a
“men cai” hoéc “gidng khoi dong”.

Thuat ngir “sita” dugc hiu 13 viée tiét sira thu dugc bang cach vit sira
dong vat c6 va bt ky nhu bo, clru, dé, tru hodc lac da. Theo mot phuong an
dugc uu tién, sita 13 sita bo. Thult ngit sita ciling bao gém protein/dung dich
chét béo duge 1am tir nguyén li¢u thuc vat, vi du, sira dau tuong.

Thuit ngit “co chét sita” ¢ thé 1a nguyén liéu sira thd hodc di ché bién
bat ky c6 thé dua vao qua trinh 1én men theo phwong phép theo sang ché. Do
d6, c4c co chét sfra c6 thé sir dung bao gdm, nhung khéng chi gigi han &, dung
dich/huyén phi ctia sita hodic cac sin pham gidng sita bét ky bao gdm protein,
nhu sira hoan nguyén hoic sita c6 chit béo thép, stta khong béo, nudc sira, sita

bot hoan nguyén, sita dic, sita kho, nuéde sita, vang sira hoa tan, lactoza, nudc
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ci tir qué trinh két tinh lactoza, chét ¢ dic nuéc sita protein hodc kem. Ro
rang 13, co chét sira c6 thé co ngudn gdc tir ddng vét c6 va bét ky, vi du, sita
dong vat c6 vii vé co ban nguyén chat, hoic sita bot hoan nguyén.

Trudc khi 1én men, co chit sita c6 thé duge 1am df‘)ng nhit va dugc tiét
trﬁﬂg bing phuong phap Pasteur theo cic phuong phap di biét trong linh vuc
k¥ thuat nay.

“Lam ddng nh4t” nhu dugc st dung trong ban md ta nay nghia 1a tron
manh dé thu dugc huyén phit hodc nhii tuong c6 thé hoa tan. Néu qua trinh lam
déng nhét dugc thye hién truée khi 1én men, n6 c¢6 thé dugc thyc hién sao cho
pha v& chat béo sita thanh cac kich ¢ nhé hon dé né khong thé tach ra khoi
stta. Viéc 1am ddng nhit c6 thé dugc thuc hién bang cach ép sita & ap suét cao
qua céc voi phun nhd.

“Tiét tring bang phuong phép Pasteur” nhu dugc sir dung trong ban md
ta nay nghia 1a xtt Iy co chét sira dé 1am giam hodc loai bo sy c6 mit cia cic
sinh vat séng nhu vi sinh vat. Tét hon 13, tiét tring bang phwong phép Pasteur
dat dugc bang cach duy tri nhiét do cu thé trong khoang thoi gian cu thé. Nhiét
do cu thé thuong dat duge bing cach dun néng. Nhiét d va khoang thoi gian
c6 thé dugc chon loc dé tiéu diét hodc lam bAt hoat mét sb vi khudn nhu vi
khuin c6 hai. Buéc 1am ngudi nhanh c6 thé dugc thuc hién sau dé.

“Qud trinh 1én men” trong cic phuong phap theo sdng ché nghia 1a qua
trinh chuyén hoa hydrat é_acbon thanh ruou hOéC axit nho tdc dong cua vi sinh
vat. Tét hon 13, qua trinh 1én men trong cac phuong phap theo sing ché bao
gbm qua trinh chuyén hoéa lactoza thanh axit lactic.

Cac quy trinh 1én men dugc st dung dé san xuét cac san phim sita 1én
men 13 d4 biét va ngudi c6 hiéu biét trong linh vuc k§ thuat nay sé& biét cach dé
chon loc céc diéu kién quy trinh thich hop nhu nhiét do, oxy, sé luong va dic
diém ctia vi sinh vét va thoi gian quy trinh. R& rang 13, cac diéu kién 1én men
dugc chon loc sao cho hd trg dat dugc muc dich cia sang ché, tirc 12 dé thu
duogc san phim sira & dang rin hoic dang 16ng (san phim sira 1én men).

Thu4t ngit "san phdm dang khudy” ding d& chi cu thé san phim sita 1én

men van duy tri xi Iy co hoc sau khi 1én men, d4n dén pha v& cu tric va hoa
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16ng thé dong tu tao thanh trong giai doan Ién men. Xir Iy co hoc 1a xit Iy thong
thudng nhung khéng phai chi thu duge bang cach khudy, bom, loc hodc lam
ddng nhit gel, hodc bang cach trén né véi céc thanh phin khac. C4c san phim
dang khudy thuong c6 lugng sita ran khong béo nim trong khoang tir 9 dén
15%.

Thu4t ngit “san phdm dang tp hop” bao gdm san phdm trén co s& sita
da dugc cdy truyén bing men cai, vi dy, men céi, va dugc déng goi tiép sau
buéc cly truyén va tiép theo dugc 1én men trong goi.

Trong ban md ta ndy, thust ngit “thé dot bién” cin phai hidu 1a ching c6
ngudn gbe, hoidc chiing c6 thé c6 ngudn gdc tir ching theo sang ché (hodc
chiing b6 me) thu dugc bing cic phuong tién, vi dy, ky thuat di truyén, xtr ly
béng phéng xa va/hoidc bing héa hoc. Tét hon, néu thé dot bién 1a thé dot bién
tuong durong vé mdt chic ning, vi dy, thé do6t bién co cac dac tinh (vi du, lién
quan dén cAu trac, ung sut cét, do nhét, d6 cimg gel, 16p pht khudn, huong vi,
sau axit héa, toe d axit héa, va/hodc do khoe cia thé thyc khudn) 1a gibng
hoic cai tién so voi chiing b6 me. Thé dot bién nhu véy 1a mét phan cia séng
ché. Pac biét 13, thust ngir “thé dot bién” dung dé chi ching thu dugc bing
cach dua ching theo séng ché vao xir ly dot bién dugc sir di,mg thong thuong
bao gdm xir Iy bang hoa chit gy dot bién nhu etan metan sulphonat (EMS)
hogc N-metyl-N'-nitro-N-nitroguanidin (NTG), 4nh sang UV hoiic dé thé dot
bién xay ra mot cach tu phét. Thé dot b_ién c6 thé dugc dua vao mot sb xit ly
dot bién (mot xtr 1y cAn phai hidu 13 mot bude gay dot bién tiép theo 1a bude
sang loc/chon lgc), nhung wru tién 1a khong 16n hon 20, hozic khong 16n hon 10,
hodc khong 16n hon 5, xir Iy (hodc bude sang loc/chon loc) duoc thuc hién.
Trong thé dot bién dugc wu tién, it hon 5%, hodc it hon 1% hoic tham chi it
hon 0,1% nucleotit trong bd gen vi khuén da dugc dich chuyén véi nucleotit
khac, hoac dugc khuyét, S0 v6Gi ching bd me. Trong ban md td nay, thult ngit
“bién di” cAn phai hidu 1a ching trong duong v& mit chirc nang vdi chiing theo
sang ché, vi du, ¢ cac ddc tinh, vi dy, lién quan dén ciu tric, mg suét cét, do
nhét, 4o cing gel, 16p phi khudn, huong vi, sau axit hoa, tbc dd axit héa,

va/hodc dj khoe cua thé thuc khuan) vé co ban 1a giong hodc dugc cai thién.
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Céc bién di ndy, c6 thé 1 gibng nhau bing cach sir dung cac k¥ thuat sang loc
thich hop, 13 mot phan cia séng ché.

Trong ban md ta ndy, “cu triac” do duge bing tmg suit cit sau 12 gio
sinh truéng & 37°C. Mot thir nghiém dugce sir dung dé phan tich cu tric:

Vao ngay sau khi cdy truyén, sita 1én men dugc dua dén nhiét ¢ 13°C
va khudy nhe bing que dugc 13p véi dia khoan cho dén khi miu ddng nhit. Céc
dic tinh luu bién ciia miu dugc danh gia trén luu bién ké (StressTech,
Reologica Instruments, Thuy Pién) dugc trang bi hé do ddng truc C25. Thir
nghiém do d6 nhét duge thuc hién véi tde do truot thay dbi trong khoang tir
0,27 dén 300 1/s trong 21 bude. Tée do trugt dugc ting va tiép theo dugc giam
va céc dudng cong di 1én va di xudng cua tmg suit cit va do nhét biéu kién
dugc ghi lai. Thoi gian tri hoan va tich hop lan lugt 1a 5 gidy va 10 gidy.

Viéc sur dung thuét ngit "mot" va céc tir twong tu trong ban mé ta cia
séng ché (dic biét 1a trong ndi dung ctia phin yéu ciu bao ho dudi day) dugc
céu triic dé nhim bao ham c4 s6 it 14n sb nhiéu, trir khi c6 quy dinh khéc trong
ban mo ta hodc trai ngugc mot céch rd rang v41 ndi dung ban mo6 ta. Cac thuét
ngit "bao gdm", "c6", "gdm" va "chira" dugc ciu tric & dang nghia mé (tac 1a,
nghia "bao gdm, nhung khong chi gi6i han ¢,") trir khi ¢6 quy dinh khéc. Viéc
néu cac khoang gia tri trong ban mé ta nay chi nham d4ap img viéc thé hién
nhanh khi @& cap dén mdi gié trj riéng biét ndm trong khoang nay, trir khi ¢6
quy dinh khac trong ban md ta, va mdi gi4 tri riéng biét duoc két hop vao ban
mo ta nhu thé n6 duge néu mot cach riéng biét trong ban mo ta nay. Tt ca céac
phuong phép duge md ta trong ban mé ta nay c6 thé duge thyc hién theo trinh
tu thich hop bét ky, trir khi c¢6 quy dinh khéc trong ban mo ta, hodc trai nguoc
mét céch rd rang véi ndi dung ban md ta. Viée st dung vi du bat ky va tht ca
céc vi du, hodc ngdn ngir duoc 1iy 1am vi du (vi du, "nhu") dugc néu trong ban
md ti ndy, chi nhim dy dinh giai thich r& hon sang ché va khong giéi han
pham vi ciia sang ché trir khi c6 quy dinh khéac. Ngon ngir str dung trong ban
md ta can phai hiéu 12 d4u hiéu chi ra yéu t6 bao ho nhu 1a yéu té cin thiét dé

tmg dung thyc té sang ché.
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Vi du thwe hién sing ché
Vi du 1 Chuén bj thé dot bién duong tinh galactoza ctia chiing Streptococcus
Phén 14p chiing 1én men galactoza

Cac thé dot bién dugc phan 1ap & dang thé dot bién 1én men galactoza
cia chung S. thermophilus CHCC6008 (=ST6008, DSM18111). Céc t& bao
CHCC6008 khong dugc gy dot bién bang hoa chit giy dot bién ciing nhu
bang 4nh séng UV truéce budc phén 14p thé dot bién. Vi vay, cac ching da tach
1a trong tu nhu cac thé dot bién duong tinh galactoza ty phat cuia CHCC6008.

Truéc khi phan 13p thé dot bién, CHCC6008 duoc tao vét trén céc dia
thach M17 v6i 2% galactoza (cac dia M17-gal). CHCC6008 di khong sinh
truéng trén ngudn hydrat cacbon duy nhét 13 galactoza.

Tiép theo, moi trudng sinh trudng qua d€m chira CHCC6008 duoc dat
trén dia M17-gal va mot s§ khuén lac c6 thé dugc phén 18p sau hai ngay sinh
trudng & 37°C. Mot vai thé dot bién dugc loc trén dia M17-gal va thir nghiém
lai trong canh thit M17 chira ngudn hydrat cacbon duy nhit 1 2% galactoza.

Trong khi CHCC6008 khong lam giam d(f)‘ pH trong canh thit M17-gal
mdt cach dang ké, CHCC11379, mét trong cac thd dot bién da dugc tinh ché,
dat &én d6 pH bang 5,3 sau 10 gid & 37°C, va vi vay dugc xem 13 thé dot bién
1én men galactoza tir CHCC6008.

Céac chung CHCC11342 va CHCC11976 ciing dugc phéan 14p theo cach
nhu vay. | |
Phan 14p céc thé dot bién bang k§ thuét di truyén

Céc thé d6t bién duong tinh galactoza ciing c¢6 thé dugc tao ra bing dot
bién gen huéng vi tri. Cac oligonucleotit mang nucleotit dot bién trong hop
tdng cuong galK -10 dugc st dung dé khuéch dai manh ADN dic hiéu bang
PCR. Méanh PCR mang d6t bién mong muén dugc tach dong vo tinh vao vat
truyén plasmit va bién nap vao ching dich S. thermophilus, va dot bién duoc
hop nhét vao nhiém séc thé va trao dbi ving ting cuong galK kiéu dai bang tai

t6 hop. Tién hanh phan 14p cc ching nhu néu trén.
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Phan tich ciu tric trong sita 1én men

Vao ngay sau khi ciy truyén, sita 1én men duogc dua dén nhiét d6 13°C
va khudy nhe bang que dugc 14p v6i dia khoan cho dén khi miu ddng nhét. Cac
dic tinh luu bién cia miu duoc dénh gia trén Iuu bién ké (StressTech,
Reologica Instruments, Thuy Pién) dugc trang bi hé do déng tryc C25.

Thir nghi¢m do d nhét duge thuc hién véi tbe d trugt thay dbi trong
khoang tir 0,27 dén 300 1/s trong 21 bude. Toe dd trugt dugc ting va tiép theo
dugc giam va cic dudng cong di 1én va di xudng clia ng sut cit va do nhét
biéu kién dugc ghi lai.

Thoi gian tri hodn va tich hop 14n luot 14 5 gidy va 10 gidy. P& phan tich
tiép, chon tmg sut cit & 300 s-1. Két qua lwu bién k& cho thiy ring
CHCC11379 ¢6 tmg sut cit ting 10% so véi CHCC6008 (tmg suit cit 74,0 Pa
(Pascals) d6i véi CHCC11379 so v6i 67,5 Pa dbi véi chiing bé me CHCC6008,
xem Fig. 1).

Phén tich ciu tric trong sira

Trong thi nghi¢ém khac CHCC11379 dugc st dung nhu lz‘i.mcf)t phén cua
mdi trudng nudi cly sita chua trong d6 cac chung tir S. thermophilus duoc nubdi
cdy dong thdi trong sita khong kem & 43°C cing véi ching tir cac loai
Lactobacillus delbrueckii ssp. bulgaricus. Khi sy khac nhau trong qu4 trinh san
xuét sita chua chi 13 viéc sir dung CHCC11379 thay vi CHCC6008 kiéu dai,
ting suét cét ciing tang 10% (105,0 Pa cho mdi truong nudi cdy sita chua chira
CHCCI11379 so véi 94,7 Pa cho méi truong nudi cdy sira chua chira
CHCC6008).

Sap xép trinh ty ving ting cudng galK tir CHCC11379

DE phat hién dang dot bién d6i voi thé dot bién duong tinh gal
CHCC11379, phin khéi du cia gen GalK (ghi ma cho galactokinaza tir S.
thermophilus) dugc sép xép trinh tu.

Déi véi CHCC11379, dot bién trong ving ting cudng galK 1 gibng
nhau (xem duéi ddy). Dot bién tuong tmg rét c6 thé s& din dén viéc hoat tinh
gen ting cudng manh hon so véi chiing bd me 6008, giai thich genotyp duong

tinh gal quan sat dugc. Didu nay dwa trén thuc té 13 trinh ty lién ting dbi véi
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hop ting cudng -10 1a “TATAAT”, va dot bién & nucleotit 3 cia hdp -10
(ving) dbi véi CHCC6008 (“TACGAT™) din dén viéc hop -10 c6 tinh tuong tu
vé trinh tu lién tng cao hon trong CHCC11379 (“TATGAT).

CHCC11379 AAAATATTGATTTTCCATGTGAAAGGGGTTAFGATTTCAGTATAAACAAAAAGAATAAGTGAGATACATC SEQ
ID NO:5
CHCC6008  AAAATATTGATTTTCCATGTGAAAGGGGTTACGATTTCAGTATAAACAAAAAGAATAAGTGAGATACATC SEQ
ID NO:6
AY704368  AAAATATTGATTTTCCATGTGAAAGGGGTTACGATTTCAGTATAAACAAAAAGAATAAGTGAGATACATC SEQ
ID NO:7
Consensus AAAATATTGATTTTCCATGTGAAAGGGGTTACGATTTCAGTATAAACAAAARAGAATAAGTGAGATACATC SEQ
ID NO:8
-35 -10 'RBS

Ving ting cudng cia gen GalK tir CHCC11379. Dot bién diém trong
gen tang cuong CHCC11379 galk dugc chi ra ¢6 ma mau xam. Trinh ty galK
da cong bé tir S. thermophilus ST111 (S6 truy nhip Genbank AY7043 68) duogc
chi ra d so sanh. -35: -35-ving ting cuong; -10: -10-ving tang cudng; RBS: vi
tri gén két ribosom.

Céc phuong 4n dugc uu tién theo sang ché dugc mé ta trong ban mo ta
ndy 1a cac phuong thic t6t nhit da biét dbi voi tac gia sang ché dé thyuc hién -
sang ché. Bién thé cua cac phuong an dugc wu tién nay c6 thé 13 hién nhién déi
v6i ngudi ¢6 hiéu biét trong linh vire k¥ thuat nay khi doc phin mé ta trén day.
Céc tac gia sang ché cho ring ngudi c6 hidu biét trong linh vuc ky thuat nay
vén dung nhitng bién thé nay khi thich hop, va céc tic gia sang ché du dinh tmg
dung thuc té sang ché ngoai nhitng diéu dwoc mo ta mot cach 15 rang trong ban
mo ta nay. Do d6, sang ché bao ham tAt ca cac cai bién va dang twong duong
clia d6i trgng duoc néu trong yéu ciu bao ho kém theo day theo quy dinh cua
phap luat. Ngoai ra, su két hop bit ky cua cac yéu t6 dugc mo ta trén day trong
tat ca cac bién thé c6 thé xay ra clia chiing ciing nim trong pham vi ciia sang
ché, trir khi c6 quy dinh khac trong ban mo ta hodc mau thudn mét cach 13 rang
v6i phan ndi dung.

Luru gitr sinh hoc va giai phap vé mit chuyén mén

Chung Streptococcus thermophilus CHCC11379 da duoc lwu giir tai

DSMZ (Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH,
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Inhoffenstr. 7B, D-38124 Braunschweig, Germany) véi sb truy nhédp 1a
DSM22884, ngay 26/08/2009.

Mau ctia chiing Streptococcus thermophilus (ST) ST6008 (con duoc goi
1a CHCC6008) di duogc luu giit tai DSMZ véi s truy nhap 1a DSM 18111
dugc luu gilt ngay 29/3/2006. CHCC11342 (DSM 22932) va CHCC11976
(DSM 22934) dugc hru giir ngay 8/9/2009 tai DSMZ.

Céc ching khéc nira dugc luu giir tai DSMZ:

CHCC10019 (DSM19252), CHCC3984 (DSM19251): ngay luu giir 3/4/2007,
CHCC2008 (DSM22584): ngay luu giir 19/5/20009,

Viéc luu gitt dugc thuc hién theo cic diéu khoan trong Hi€ép udc
Budapest vé Nhan dang luu gift vi sinh vét quéc té cho muc dich xir Iy sang ché
(the Budapest Treaty on the International Recognition of the Deposit of
Microorganisms for the Purposes of Patent Procedure).

Ngudi ndp don yéu ciu luu giit cdc mAu vi sinh vat chi dugc tao ra boi
ngudi c6 hiéu biét da duge Ngudi nop don chip thuan.

Tai liéu vién dan

Appl. Environ, Microbiol. 71, 7, p. 3659-67 (2005)

International Journal of Food Microbiology 113 (2007) 195-200
APPLIED AND ENVIRONMENTAL MICROBIOLOGY, Feb. 2002, p. 784-790
J Dairy Sci 92: 477-482 (2009)

W02008/040734A1, WO2007/025097A2, US7241610B2, WO2007/144770A2,
WO02004/085607A, WO2008/148561A

T4t ca cac tai lidu trich din trong don patent nay dugc dua vao ban mod

t4 bang cach vién din.
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YEU CAUBAO HOQ

1. Phuong phép san xuét vi khuin axit lactic tao ra cdu tric céi thién cho cac

san phdm sfta 1én men, trong d6 phuong phép ndy bao gdm cac budc:

a) tao ra chiing vi khudn axit lactic 1am chiing b6 me;

b) dua dot bién vao trinh tu khoi diu ctia gen GalK cta ching nay, trong d6 dot

bién nay dugc dua vio bing cach gy dot bién dic hiéu vi tri, trong d6 dot bién

nay din dén viéc ving -10 cia gen GalK c6 trinh ty nucleotit TATGAT néu

trong SEQ ID NO:2, hogc TATTAT néu trong SEQ ID NO:3, hodc TACTAT

néu trong SEQ ID NO:4, va

¢) sang loc chiing dot bién tao ra nhidu ciu triic hon so véi ching bd me.

2. Phuong phép theo diém 1, trong d6 vi khudn thudc loai Streptococcus
thermophilus.

3. Vi khuén axit lactic mang dot bién & ving -10 cta gen GalK, trong d6 dot

bién nay dan dén viéc ving -10 c6 trinh ty nucleotit TATTAT néu trong SEQ

ID NO:3 hodc TACTAT néu trong SEQ ID NO:4.

4. Vi khuin axit lactic theo diém 3, trong d6 vi khuidn nay thudc loai

Streptococcus thermophilus.

5. Vi khuén axit lactic thudc chiing dugc chon tir nhém bao g@)m: CHCCI11379

duoc luu giit tai BO suu tip ching gidng vi sinh vét ctia Pt (the German

Collection of Microorganisms and Cell Cultures) véi s6 higu luu gitt DSM

22884, CHCC11342 dugc luu giit tai BS suu tdp ching giéng vi sinh vat clia

Buc voi sb hicu luu gitt DSM 22932, va CHCC11976 dugc luu giit tai BO suu

tap chiing gidng vi sinh vét ctia Ptic véi s6 hidu luu gitt DSM 22934,

6. Ché pham chira vi khudn axit lactic theo diém bat ky trong sb cac diém tir 3

<— déns.

7. Ché phdm chira, dudi dang hdn hop hodc dudi dang kit nhiéu thanh phan,

- chting vi khudn axit lactic theo diém bat ky trong sb cac diém tir 3 dén 5; va

- ching thudc loai Lactobacillus.

8. Ché phdm theo diém 7, trong d6 ching nay thudc loai Lactobacillus sn xuat

enzym polysacarit va/hodc fructosyl transferaza.
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9. Ché phdm theo diém 8, trong d6 polysacarit dugc chon tir nhém bao gébm
heteropolysacarit va homopolysacarit.

10. Ché phim theo diém bét ky trong sb cac didm tir 6 dén 9, trong d6 ché
phém nay chira it nhét 10'° don vi tao thanh t& bao ctla chung thudc loai
Lactobacillus; va it nhit 10" don vi tao thanh t& bao cua chung thudc loai
Streptococcus thermophilus.

11. Phuong phap sin xudt san phim sita 1én men/san phdm sita, trong dé
phuong phap nay bao gdm budc 1én men co chit sita bing.vi khudn axit lactic
theo diém bat ky trong sb céc diém tir 3 dén 5 hogic ché pham theo diém batky
trong s6 cac diém tir 6 dén 10.

12. Phuong phap theo didm 11, trong d6 co chét sita dugc 1én men bing vi
khuén axit lactic theo diém bét ky trong s& cac diém tir 3 dén 5 trude khi, trong
khi, hoic sau khi 1én men bing chung thudc loai Lactobacillus.

13. Phuong phap theo diém 12, trong d6 loai Lactobacillus 1a ching thude loai
L. bulgaricus hodc L. fermentum, tdt hon 1a chiing dugc chon tir nhém bao gém
LB18, CHCC10019 (DSM19252), CHCC2008 (DSM22584), and CHCC3984
(DSM19251).

14. Phuong phap theo diém 13, trong d6 ching nay dugc chon tir nhém bao
gém LB18, CHCC10019 duoc luu gilt tai Bo suu tdp ching giéng vi sinh vt
cta Btc voi s hidu luu gitt DSM19252, CHCC2008 duoc luu gift tai BO suu
tap ching gibng vi sinh vat clia Pc véi s6 hiéu luu gitt DSM22584 va
CHCC3984 duoc luu gift tai BO suu tép ching gidng vi sinh vat ctia Pirc voi s6
hiéu Iuu gitt DSM19251.

15. Phuong phap theo diém bat ky trong s6 cac diém tir' 11 dén 14, trong d6
phuong phép nay bao gdm budc bd sung enzym vao co chit sita trude khi,
trong khi va/hodc sau khi 1én men.

16. Phuong phép theo diém 15, trong d6 enzym dugc chon tir nhém bao gdm:
enzym c6 thé tao lién két ngang cac protein, transglutaminaza, aspartic
proteaza, chymosin va men dich vi.

17. San phdm sita thu duge bing phuong phép theo diém bét ky trong sb céac
diém tir 13 dén 16.
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18. San pham sira theo diém 17, trong d6 san phim sita 13 san phdm sita 1én
men hoédc phomat.

19. San phim sita theo diém 18, trong d6 san phdm sira 1én men dugc chon tir
nh6m bao gdm sira chua hodc nudc sita.

20. San phim sita theo diém 18, trong d6 phomat dugc chon tir nhém bao gdém
phomat tuoi va pasta filata.

21. Sén phém sita theo diém bét ky trong s6 cac diém tir 17 dén 20, trong 46
san phdm nay con chira mot thanh phén dugc chon tir nhém bao gbm: nudc ép
tri cdy cO dic, si-r6, méi trudng nudi céy vi khuén probiotic, chit tao mau,
chat 1am dic, chét didu huong va chét bao quan; Vé/hozflé & dang san phdm dang
khudy, san phim dang tap hop hoic san phidm udng duge.

22. San phim sita theo diém bét ky trong sb cac diém tir 17 dén 20, trong d6
san phdm nay c6 dd nhét lon hon 100 Pa, do dugc bing Gmg sudt cit.

23. San phém sita theo diém 21, trong d6 san phim nay c6 d6 nhét 1én hon 100

Pa, do dugc bang tmg suét cit.
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gagatacatc
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<400> 7

aaaatattga ttttccatgt gaaaggggtt acgatttcag tataaacaaa aagaataagt
gagatacatc
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<400> 8
aaaatattga ttttccatgt gaaaggggtt acgatttcag tataaacaaa aagaataagt

gagatacatc
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