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(57) Sang che dé cap dén phuong phap tao ra chung vi khuén axit lactic ¢6 kha ning tao ra
tinh chiu cit co hoc cao cho cac san phim dugc 1én men bang chung nay va chung vi
khuan c¢6 thé dugc tao ra theo phuong phap nay. Ngoai ra, sang ché dé cap dén chung vi
khuan axit lactic tao ra tinh chiu cit co hoc cao cho cac san pham duoc 1én men bang cac
chung nay hodc thé dot bién va cac bién di ciia n. Do 6n dinh duoc cai thién cua cau trac
nay co the dugc xac dinh qua sy giam lang can ¢ sira chua uong va sy giam dong déc 6 sira
chua truyén thong Sang ché con dé cap dén phuong phap ché bién san pham sira 1én men,
nhu sita chua, bang ching vi khuan axit lactic ndy va san pham sira 1én men thu duoc.
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Linh vue ky thuit dwge dé cap

Séng ché dé cap dén phuong phap tao ra ching vi khuén axit lactic ¢6 kha ning
tao ra cAu tric ¢ tinh chiu cit co hoc cao cho san phim dugc 1én men bing ching nay
va cac ching vi khuan thu duoc theo phuwong phép nay. Sang ché cling md ta vi€c s
dung cac ching nay dé ché bién cac san phdm sita 1én men va san phim stra 1én men
thu dugc, nhu sita chua udng hodc sita chua truyén thong (set-type yoghurt), cé tinh

chiu cét co hoc cao.
Tinh trang k§ thuit cia sing ché

Nganh cong nghiép thuc phdm sir dung nhiéu vi khudn, dic biét 1a vi khuén axit
lactic (lactic acid bacteria - LAB), khong nhitng dé cai thién vi va céu tric cia thuc
phdm ma con dé kéo dai thoi han sir dung cua nhitng thuc phdm nay. Trong nganh
cong nghiép ché bién sita, vi khuin axit lactic dugc sir dung mot cach rong rdi khong
nhitg dé axit hoa sita (bing cach 1én men) ma con dé tao céu tric cho san phim ma

ching dugc dua vao.

Trong s cac vi khuan axit lactic dwoc str dung trong cong nghiép thuc phim,
c6 thé ké dén cac gibng Streptococcus, Lactococcus, Lactobacillus, Leuconostoc,
Pediococcus va Bifidobacterium. Vi khuan axit lactic thudc cac gidng nay dugc st
dung mdt cach rong rii & dang riéng 1& hodc két hop vai cac vi khudn khac dé san xuét
cac san pham thuc phém, cu thé 1a cac san pham 1én men. Dic biét, ching dugc st
dung trong pha ché men dé dung trong san xuét sita 1én men, vi du sita chua. Mot s vi
khuén trong s ching déng vai trd chi phdi sw phat trién cAu tric cta san phim 1én

men. Dic tinh nay c6 lién quan mat thiét véi qua trinh san sinh polysacarit.

Do udng stta 1én men, vi du, sita chua uéng, chiém mot thi phén dang ké va
ngdy cang gia ting va thuong déng vai trd moi truong cho céac thanh phan chic ning
nhu pre- va probiotic. C6 su khac biét dang ké yéu cau vé ciu triic gitta phan doan sita
chua khudy va phan doan d6 udng 1én men tir sita. DSi voi db udng 1én men tir sita,
budc xtr Iy véi luc cit cao sau khi 1én men thuong duge ap dung dé pha v& mang ludi

protein nham thu dugc sdn pham min, dong nhat va co6 thé uong duoc.

Tuy nhién, viéc xtr ly nay lam gidm dang ké cdm gidc ngon miéng ctia d6 uong

1én men tir stta. Sy can bang gitta mdt bén 1a d§ min va tinh dong nhat va bén kia la
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cam gidc ngon miéng khién cho rat khé c6 thé thu dugc dir kién cam quan tdi vu. WO
2008/092458 dé cap dén sira chua udng véi ty 18 casein:protein nudc sita nim trong
khoang tir 4:96 dén 12:88 (khdi lugng/khdi lugng) c6 thé duge ché bién ma khéng tao
thanh khéi déng tu sau khi 1én men. Do khong tao ra khdi dong tu nén khong can thiét
phai ddng héa dé pha v khéi dong tu casein nay.

Céc gidng vi khuén axit lactic hién c6 trén thi trudong thudng khong tao ra dugc
d0 nhét ¢6 kha nang chiu dugc qua trinh xir 1y cit & cudng do cao. Két qua 13, chit 1am
dic vi du nhu tinh bot thuong duoc dua vao dd uéng 1én men tir sita dé gia tdng cam

giac ngon miéng.

Theo cach khéac, cé thé thu duoc cam gidc ngon miéng & mirc do chép nhén
dugc bang cach sir dung nguyén liéu chinh 13 sira nguyén kem, nhung xu huéng chung
13 mong mudn c6 dugc cac san phdm c6 ham lugng chit béo thap v6i 'nhan sach',
nghia 12 khong bd sung céc chit 1am én dinh, nén cin phai c6 mot giai phap khac. Do
vdy, can phai c¢6 cac gidng vi khudn ding cho db udng 1én men tir sita c¢6 ham luong

chit béo thip thay thé cho tac dung cua tinh bot.

Céc giéng vi khudn nhu vy phai tao ra cdu tric ¢6 tinh chiu cit c6 thé qua
duge bude xtr Iy cat (vi du, 1én t6i 4p suit ddi khang 13 7 bar (700KPa)) va vn giit

dugc cam gidc ngon miéng can c6 cung vdi cau truc min va dong nhét.

Rét nhiéu cic san pham tir sita 6 ham lugng chét béo thép va khong chira chit
béo vi du nhu sita chua truyén thdng dd duoc tung ra thi truong trong nhitng nam gin
day. Tuy nhién, viéc giam ham lugng chét béo c6 anh hudng 16n dén céc ddc tinh cam
quan va vat 1y clia sita chua. M6t yéu t§ bi anh hudng manh nhit 13 céc dic tinh chu
tric. Do viéc 1am yéu gel sira chua gy ra boi tbng ham lugng chit rén 13 thip hon nén
pha 16ng s€ tach ra va tao ra mot 16p & bén trén sira chua. Hién tuong nay dugc goi la
hién tugng dong dic va dugc coi 1a nhuge diém cia san phdm. Co thé thuc hién cac
budc khac nhau dé 1am giam sy dong dic khi téng luong chit rin gia ting bang cach
bb sung nhiéu protein hon va/hodc bd sung chit lam dic & dang tinh bdt va gelatin.
Tuy nhién, c4c giai phap nay khong phai 13 rit c6 gid tri va c6 nhén than thién véi moi
truong. Do d6, viéc 1am giam hién tugng dong dic do giéng vi khudn ndy s& 14 t6i vu

va rat mong mudn.

Do d6, can c¢6 phuong phép tao ra cac vi khuan axit lactic khac c6 thé 1am ting
dd on dinh the hién qua sy giam déng cén trong sita chua udng va sy giam dong dic

trong sita chua truyén thng. Céc vi khuén axit lactic nhu vay c6 thé duge sir dung dé
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san xudt sdn pham sita l1én men, nhu sira chua, dic biét 1a cac san pham tir sita ¢6 ham
lugng chat béo thap hodc khong chira chat béo véi lugng chat 1am dic bo sung, nhu

tinh bot va pectin 1 giam hoic khong chira chit lam dic.
Ban chit ky thuit ciia sang ché

Mot muc dich ciia sang ché 13 nham dé xuit phuong phép tao ra vi khudn axit
lactic tao ra tinh chéng cit co hoc tang dang ké va d6 bn dinh dugc cai thién cho cac

san pham dugc 1én men bang ching nay.

Mot muc dich khéc cua séng ché 13 nhim dé xuét vi khuén axit lactic tao ra tinh
chéng cét co hoc ting déng ké va do 6n dinh dugc cai thién c6 kha ning thay thé tac
dung cta chat 1am dic, nhu tinh bot va pectin, dong thoi duy tri cam gidc ngon miéng
can ¢6 cung vdi 4o min va céc dic tinh cAu tric mong mubn. Hon nita, modt muc dich
ctia sang ché 1a nhdm d& xuit phuong phép ché bién san phim sita 1én men cé mirc

lang cén va mirc dong ddc gidm va dd min dugc cai thién.

Cac muc dich khac s& duoc 1am 16 hon & phan mé ta dudi ddy va cac muc dich
khac nita s& 13 hién hién ddi véi ngudi c6 hidu biét trung binh trong linh vuc ¢6 lién
" quan dén sang ché.

Theo khia canh thir nhét, cic tac gia sang ché da tién hanh sang loc va nghién
ctru sdu rong dé dat duoc cac muc dich néu trén va giai quyét cac van @& dit ra bang
cach @& xuét phuong phap tao ra ching vi khuén axit lactic tao ra tinh chéng chiu cao
d6i véi viee xtr Iy cit co hoe, bao gdm céc budc:

a) xir ly bang nhiét nguyén liéu sira gdy (sita di dugc tach kem) (0,1% chét béo,
3,2% protein) trong cac diéu kién thich hop, nhu & 90°C trong 20 phut;

b) lam ngudi sita dén nhiét 36 nim trong khoang tir 40°C dén 43°C;

c) cy vao sita ndy vi khudn axit lactic v6i lugng nim trong khoang tir 0,01%
dén 0,03% F-DVS (nim trong khoang tir 1 x 10° CFU/g dén 3 x 10° CFU/g);

d) 1én men ching vi khuén axit lactic ndy & nhiét d6 ndm trong khoang tir 40°C
dén 43°C dén d6 pH = 4,55;

e) xit ly tiép sita d3 1én men thu dugc tir budc d) trong thiét bi xir 1y tiép bao
gém thiét bi trao ddi nhiét dang tAm va van ap suét dbi khang trong d6 thiét bj trao dbi
nhi¢t dang tAm dugc diéu chinh dé 1am mat sita chua di qua hé théng thiét bi trao dbi

nhiét dang tim/van 4p suit d6i khang dén 25°C trong thoi gian ngén hon 10 gidy va
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‘van 4p suat dbi khang dugc didu chinh d tao ra 4p suét d6i khang 1a 7 bar (700KPa),
trong do stra da 1én men dugc cho qua hé théng thiét bi trao dbi nhiét dang tim/van ap
suit dbi khang trong khoang thdi gian ngin hon 10 gidy sao cho sita chua duoc 1am
ngudi dén 25°C;

~ f) do tng suét cit sau khi xir Iy tiép; va

g) chon chiing vi khudn axit lactic nay néu sau khi xi ly tiép & ap suit dbi
khang 7 bar (700KPa) tmg suét cat c6 gia tri it nhit 1a khoang 12 Pa.

Theo khia canh thi hai, sang ché dé xuét chung vi khudn axit lactic c6 thé dugc
thu nhan bang phuong phép theo khia canh thir nhit cia sang ché, cling nhu cac gidng

- thuén khi€t sinh hoc va cac phan doan giong chira chung vi khuan nay.

Cu thé, céc tac gia sang ché d3 x4c dinh dugc chung Lactobacillus bulgaricus
PIM-1966 va ching Streptococcus thermophilus CHCC-11977 tao ra tinh chéng chiu
cao trong budc xu ly cit co hoc va do én dinh dugc cai thién. Tinh chiu cit cao cta
“cAu tric ndy cho phép san xuit sita chua ung va tao ra do nhét cao hap din ngay ca
sau quy trinh xir ly tiép. Do 6n dinh cai thién c6 thé duge xac dinh qua sy gidm ling

cdn & sita chua uong va su gidm dong dac & sita chua truyén thong.

Mot lgi thé khac ctia cac ching ndy 13 & chd c6 thé sir dung chung lam nguyén
liéu ban dau dé thu dugc ching dot bién tao ra tinh chéng chiu qua trinh xtr 1y cét co
hoc tham chi 13 cao hon. Cac thé dot bién va cac bién di cta chung Lactobacillus
bulgaricus PIM-1966 va Streptococcus thermophilus CHCC-11977 tao ra tinh chéng

chiu qua trinh x1r ly cat co hoc cling 1a mt phan cta sang ché nay.

Do d6, theo khia canh thir ba, sang ché d& xuét chung vi khuén axit lactic méi
dugc chon tir nhém bao gém ching Lactobacillus bulgaricus PIM-1966 véi sb hiéu
luu gitt DSM 23590 va ching Streptococcus thermophilus CHCC-11977 véi sb hiéu
Tuu gitt DSM 22935, va thé dot bién va céc bién di ciia céc ching nay, tao ra tinh chiu

cdt co hoc cao.

Theo khia canh thtr tu, sdng ché dé xuat phuong phap ché bién san pham sita
1én men bao gom cac budc:

a) cdy chung vi khuan axit lactic theo khia canh thtr hai hodc thir ba cta sang
ché, hoac thé dot bién hoac bién di ciia nd vao sita;

b) 1én men sita & trén bang ching vi khuan axit lactic nay trong céc diéu kién

thuén loi;
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¢) tuy y bd sung cac vi sinh vat va/hodc cac phu gia khac vio sita ndy;
d) tuy y xtr Iy tiép sira nay; va
e) tuy y dong g6i san phdm sira 1én men.

Theo khia canh thr ndm, séng ché dé xuat san pham sita 1én men cé thé duoc

thu nhan bang cach thuc hién phuong phap theo khia canh thir t ctia sang ché.

Theo khia canh thir sau, sang ché dé xudt san phdm sita 1én men chtra it nhét
mot chung vi khudn axit lactic duge chon tir nhém bao gém chung Lactobacillus
bulgaricus PIM-1966 v6i s6 hiéu luu gitt DSM 23590 va ching Streptococcus
thermophilus CHCC-11977 véi s6 hiéu luu gitt DSM 22935, va thé dot bién va cac

bien di ctia céc chung nay.

~ Theo khia canh thir bay, sang ché d& xuit hé men axit lactic chtra vi khudn axit

lactic theo khia canh th{r hai hodc thtr ba cta sang ché.
MBS ta van tit cac hinh vé

Fig. 1 md ta su thay d6i ing suét cit theo ap sudt d6i khang trong qu4 trinh xtr

1y tiép ctia 5 ching LAB.

Fig. 2 mo ta su thay dbi mirc ling cin trong qua trinh xir Iy tiép ddi véi sita
chua udng dugc ché bién tir 4 ching LAB khéac nhau. Mirc ling can duoc do sau 21

ngay bao quan.

" Fig. 3 mb ta su thay dbi ing sudt cit theo ap sudt d6i khang trong qua trinh xr

1y tiép ctia 5 ching Streptococcus thermophilus.

Fig. 4 md ta su thay dbi ing suét cit theo ap suit déi khang trong qua trinh xir

1y tiép ctia 5 chung Lactobacillus bulgaricus.
M0 ta chi tiét sang ché
Dinh nghia

Khi duge str dung trong ban mé ta nay thuat ngir "vi khudn axit lactic” dé chi vi
khuén gram duong, vi yém khi hoic ky khi, 1én men dudng két hop san sinh axit bao
gbm axit lactic 14 axit dugc tao ra chii yéu, axit axetic va axit propionic. D4 phat hién
ré rang vi khuén axit lactic hitu ich nhét trong cong nghiép thudc bd “Lactobacillales”
gdbm Lactococcus spp., Streptococcus spp., Lactobacillus spp., Leuconostoc spp.,

Pseudoleuconostoc spp., Pediococcus spp., Brevibacterium spp.., Enterococcus spp.
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va Propionibacterium spp. Ngoai ra, vi khuin san xuit axit lactic thudc nhém vi khuin
ky khi nghiém ngit, bifidobacteria, nghia 13 Bifidobacterium spp., thudng chira trong
nhém vi khuan axit lactic. Chiing thudng xuyén dugc sir dung & dang céc gidng vi
khuin dung cho thyc phdm & dang riéng r& hodc két hop véi vi khudn axit lactic khéc.
Vi khuin axit lactic, bao gébm vi khudn cia cic loai Lactobacillus spp. va
Streptococcus thermophilus, thudng duge cung cip cho nganh cong nghiép ché bién
sita & dang giéng dong lanh hoic dong kho dé nhan gidng men céi véi sb lugng 16n
hodc con dugc goi 1a cac giéng "Frozen Direct Vat Set" (F-DVS), du dinh dé céy truc
tiép vao binh hoic thung 1én men dé san xuét san phim sira, nhu san phim stta 1én

men. Cac gidng nhu vay dugc goi chung 13 "giéng khai dong" hodc "men cai".

Thuat ngir "stra" duogc hiéu 14 chét duoc tiét ra & dang sira thu duoc béng cach
Vit sira dong vt c6 vu bét ky, nhu bo, ctru, dé, trau hodc lac da. Theo mét phuong an
dugc uu tién, sira nay 1a sita bo. Thudt ngir sira cling bao gdém dung dich protein/chit

béo dugc tao ra tir nguyén li€u thuc vat, vi du, sira diu nanh.

| Thuit ngit "co chit sira" c¢6 thé 12 nguyén lidu sita thd va/hodc di ché bién co
thé duoc dua di 1én men theo phuong phap theo sang ché. Do vy, co chit sita c6 thé
st dung bao gdm, nhung khong chi giéi han &, dung dich/huyén pht cta sita hodc san
pham gidng sira bt ky chura protein, nhu sita nguyén kem hogc sita ¢6 ham luong chit
béo thip, sita gdy, nuéc sira con lai sau khi tich bo ra khoi sira, sita bot hoan nguyén,
stra ddc, sita bdt, nude sita, vang sita hoa tan, lactoza, nude cai tir qua trinh két tinh

lactoza, dich déc protein nudc sita, hodc kem.

Hién nhién 13, co chat sita cd theé c6 nguon goc tir ddng vat c6 va bat ky, vi du,

1a sita hau nhu tinh khiét ctia dong vat cd vu, hodc sira bt hoan nguyén.

Trude khi 1én men, co chét sita c6 thé duoc déng hoa va dugc thanh trung theo

phuong phap d biét trong linh vuc.

"Péng hoa" dugc st dung trong ban md ta nay c6 nghia 13 tron k§ dé thu dugc
huyén phu hodc nhii twong c6 thé hoa tan. Néu budce ddng héa duge thuc hién trude
khi 1én men, né cé thé duoc thuc hién sao cho chit béo sita dugc pha vo thanh céc
kich c& nho hon dé n6 khong con tach riéng ra khéi sira. Budce ndy cé thé duoc thue

hién bang céach cho sira di qua cac voi phun nho & ap suat cao.

“Tiét tring bang phuong phép Pasteur” nhu dugc st dung trong ban mo ta nay

nghia la x{r Iy co chat sita d€ lam giam hogc loai bo sy c¢6 mat ciia c4c sinh vat song
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nhu céc vi sinh vat. Tét hon 13, tiét tring bang phuong phap Pasteur dat dugc bing
cach duy tri nhiét do cu thé trong khoang thoi gian cu thé. Nhiét do cu thé thuong dat
duoc béng cach dun ndéng. Nhiét 4o va khoang thoi gian co thé dugc chon dé tiéu diét
hodc 1am bit hoat mot sb vi khudn nhu vi khudn c6 hai. Buge 1am lanh nhanh ¢6 thé

~ duoc thuc hién sau dé.

“'Qué trinh 1én men” trong cic phuong phép theo sang ché nghia 13 qué trinh

chuyén héa hydrat cacbon thanh rugu hoic axit nho tac dong cuia vi sinh vat.

Tét hon 13, qué trinh 1én men trong cac phuong phép theo sang ché bao gdm

qua trinh chuyén hoa lactoza thanh axit lactic.

Céc quy trinh 16n men dugc sir dung dé san xuét cac san phim sira 1én men 12
d3 biét va ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat nay s& biét cach lya
- chon céc diéu kién quy trinh thich hgp nhu nhiét 49, oxy, ) lugng va dic tinh cia vi
sinh vat va thoi gian quy trinh. Hién nhién 13, cac diéu kién 1én men duoc lua chon sao
cho hd trg dat duge muc dich cta sang ché, tac 1a dé thu duoc san phém stta & dang

ran hodc dang l6ng (san pham sira 1én men).

~ Thuat ngir "san pham dang khudy" dé chi cu thé san phdm sira 1én men van duy
tri xir 1y co hoc sau khi 1én men, dan dén phéa v c4u trac va hoa 1ong khéi dong tu tao
. thanh trong giai doan 1én men. Xt ly co hoc thuong, nhung khong chi giGi han &, thu
duoc ‘ba;mg cach khudy, bom, loc hodc ddng hoa gel, hoic bang cch tron né vdi cac
thanh phin khac. Céc san phdm dang khudy thuong c6, nhung khong phai chi gidi han

&, ham luong chét rdn khong béo trong sita nim trong khoang tir 9 dén 15%.

Thuét ngit "san pham dang tinh" va "stra chua truyén thong" bao gom san pham
va sita chua, tuong Ung, trén co sé sira da dugc cdy giong men céi va duge dong goi

- tiép sau budc cay truyén va sau d6 dugce 1én men trong géi nay.

Thuét ngit "san phim c6 thé udng duoc" bao gdm cic dd udng nhu "sita chua
ubng" va cac d6 ubng tuong tu. Thuét ngir "sita chua udng" thudng bao ham san phim
sita duoc san xudt bing cach 1én men boi hdn hop gdm lodi Lactobacillus va
Streptococcus thermophilus. Sita chua ubng thudng c6 ham lwong chét rin khong béo
trong sita 1a 8% hodc cao hon. Hon nita, sé lwong sinh vat séng cho sita chua uéng
thudng it nhét 13 10° don vi tao thanh t& bao (CFU) trong mdt ml.

"Xt Iy tiép bang co hoc" duoc thuc hién trong thiét bi xir Iy tiép bao gdm thiét

bi trao ddi nhiét dang tdm va van 4p sudt ddi khang. Sita chua di qua hé théng thiét bi
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" trao ddi nhiét dang tm/van 4p sudt d6i khang trong < 10 gidy. Thiét bi x& Iy tiép c6

thé van hanh & cac nhiét d6 khac nhau (trong trudng hop niy 25°C dugc ap dung) va
ap suat ddi khang khac nhau (trong trudng hop nay 0, 7 va 15 bar (1500KPa) dugc ap
dung twong tng). Trudc khi xir 1y, khéi dong tu sita chua dugc pha v thanh sita chua

16ng bang cach khudy.

"Xir Iy cit & ap suét cao" trong sang ché dung dé chi xir Iy cit co hoc véi ap
sudt dbi khang cao hon 4p suét thich hop d& khudy sira chua, nghia 1a cao hon khoang
3 bar (300KPa).

Trong sang ché nay, thuat ngi "ng suét cit" xac dinh d6 nhét. DO nhét (don vi
1a Pa s) dugc dinh nghia 13 ing sudt cat (Pa)/téc do cit (1/s).

Tri s6 tmg suat cit duge bao cdo & dang tiéu chuln trong sang ché & tde do cht
=300 1/s. Céc thir nghiém cam quan d chi ra ring (di liéu khong dugc chi ra) tuong
quan tot nhét gitra phép do luu bién va do nhét cam quan /dd dic khi nubt duoc phat
- hién khi st dung d6 nhét do & tde do cit 300 1/s.

Thuat ngit "d9 min" trong ban mé ta nay dung dé chi sy khong thd cia cu trac
va duoc xac dinh béng diém cam quan d¢ min dugc cho béi nhém dénh gid cam quan
d3 qua huén luyén nhu duge néu Iam vi du trong Vi du 2. "DPd min mong mudn" ding
dé chi cAu tric c6 diém cam quan d¢ min cao hon 7.

I'4
A

Trong ban mb ta ndy, thut ngir "thé dot bién" can phai hidu 1a chung thu duoc
tir ching theo sang ché bang, vi du, k§y thuét di truyén, xr Iy bing phéng xa va/hodc
héa chét. Tét hon 13, thé dot bién 1a thé dot bién tuong duong vé mit chirc ndng, vi du,
~-thé dot bién c6 cac dic tinh (vi dy, lién quan dén d6 nhot, d6 ctng gel, hdu vi, huong
vi, qué trinh axit héa sau do, tdc @0 axit hoa, va/hoic dd khoe cua thé thuc khuén) vé
co ban giéng, hodc dugc cai thién, so véi ching bd me. Thé dot bién nhu vay la mot
phan cta sang ché. Pic biét, thuat ngir “thé dot bién” dé chi chiing thu duge bang cach
cho ching theo sang ché qua budc xir ly dot bién theo cach thong thuong bao gdém xir
1y bang hoa chét gdy dot bién nhu etan metan sulphonat (EMS) hodc N-metyl-N'-nitro-
N-nitroguanidin (NTG), 4nh sang UV hodc dé qua trinh dot bién xay ra mot cach tu
phat. Thé dot bién c6 thé dugc cho qua mét sb budce xir Iy dot bién (mot bude xir Iy
can phai hiéu 13 mot bude giy dot bién, tiép theo 13 budce sang loc/chon loc), nhung tdt
hon la khéng 16n hon 20, hodc khong 16n hon 10, hogc khong 16n hon 5, buéce xtr ly
(hodc budc sang loc/chon loc) dugce thuc hién. O thé do6t bién dugc wu tién theo sang

ché, it hon 5%, hodc it hon 1% hodc thdm chi it hon 0,1% nucleotit trong bd gen vi
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khuén d3 dugc thay béng nucleotit khac, hoac bi khuyét, S0 vGi ching bd me.

Trong ban md ta ndy, thuat ngir “bién di” cin phai hiéu 13 ching twong duong
vé mit chuc nang v4i chung theo sang ché, vi dy, c6 cac dic tinh (vi dy, lién quan dén
d(f)hhé’t, d6 cung gel, hdu vi, huong vi, va/hodc qua trinh axit hoa sau dod) vé co ban
gidng hoic cai tién so v6i chiing theo sang ché. Cac bién di bién di nay, c6 thé dugc

xé4c dinh bing cach sir dung cac k§ thuat sang loc thich hop, 13 mot phan ciia sang ché.

Viéc st dung thuat nglr "mot" va cac tir tuong tu trong ndi dung ctia bdn mo ta
sang ché (dic biét 1a trong ndi dung ctia phan yéu ciu bao ho kém theo) duogc hiéu 1a
bao ham ca sb it 13n sb nhiéu, trir khi ¢6 chi din khéc trong ban mo ta hodc mau thuin
mot cach o rang v6i ndi dung ban mo ta. Céc thuat ngit "bao gdbm", "c6", "gdm" va

chira" dugc hiéu nhu 1a thuét nglt khong gidi han (tirc 1a, cé nghia "bao gém, nhung
khong chi gidi han &,") trir khi ¢6 chi din khéc. Viéc néu cAc tri s riéng r& nim trong
khoéng nay, trir khi ¢6 chi dan khac trong ban mé ta, va mdi gia tri riéng 1& duoc két
hop vao ban md ta nhu thé n6 duge néu mot cach riéng ré trong ban mo ta nay. Tét ca
cac phuong phép duoc mo ta trong ban mo ta nay cé thé duoc thuc hién theo trinh tu
thich hop bat ky trir khi c¢6 chi din khac trong ban md ta hoic mau thuin mot cach rd
K ‘rémg v&i ndi dung ban mo ta. Viée sir dung vi du bét ky va tht ca cac vi du, hodc ngén
ngir dugc 14y 1am vi du (vi du, "nhu") dugc néu trong ban md ta ndy, chi nhdm minh
hoa t3 hon sang ché va khong nhim gi6i han pham vi ctia sang ché trir khi ¢6 chi din
khac. Khong c6 cach didn dat ndo trong ban md ta dugc hiéu 13 chi ra yéu t6 khong

diroc bao ho bit ky can thiét dé thuc hién sang ché.
Thuc hién va cac khia canh ctia sang ché

Céc tac gia sang ché d3 bt ngd xac dinh dugc ring mot sd vi khuan axit lactic
tao ra cu trac c6 tinh chdng chiu cao dbi véi qua trinh xi Iy tiép bing co hoc din dén
kha ning tao ra san phim sita 1én men, nhu sira chua udng hoic sita chua truyén théng,
co .d(} nhdt cao, muc do ngon miéng cao, su léng can giam, sy dong dac gidm va do

min mong muon ma khong can bo sung chat lam 6n dinh, nhu tinh bdt va pectin.

Trong qua trinh 1am viéc theo cach cdm quan, céc tac gia sang ché d3 phat trién
phuong phép tao ra vi khuan axit lactic tao ra tinh chiu cét co hoc cao. Phuong phap
ndy bao gdm quy trinh sang loc trong d6 vi khudn axit lactic dugc st dung dé ciy cho
sita gdy va dé 1én men trong cac diu kién 1én men tiéu chuin & nhiét d6 nim trong
khoang tir 40°C dén 43°C dén do pH = 4,55. Sau khi xit Iy tiép, sita d3 1én men thu
~dugc duge xtt ly cit & ap sudt dbi khang 7 bar (700KPa) va 1am ngudi dén 25°C, do
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nhét duge xac dinh nhu 13 ing suit cit do duogc. Ching vi khuén lactic thich hop theo
sang ché duoc lya chon néu tmg suét cit cia sita d3 1én men it nhét 13 & ngudng -
khoang 12Pa.

Do d6, theo khia canh thir nhat, sing ché dé xuat phuong phép tao ra ching vi

khuan axit lactic tao ra tinh chiu cét co hoc cao, bao gom céac budec:

a) xtr Iy bang nhiét nguyén lidu sira gdy (0,1% chit béo, 3,2% protein) trong cac
diéu kién thich hop d3 biét ddi v6i ngudi ¢ hibu bibt trung binh trong linh vuc, nhu &
90°C trong 20 phut;

b) 1am ngudi sita dén nhiét d6 nam trong khoang tir 40°C dén 43°C;

¢) cdy vi khuén axit lactic d néu vao sira v6i lugng ndm trong khoang tir 0,01%
dén 0,02% F-DVS (nam trong khoang tir ~1 x 10° CFU/g dén ~3 x 10° CFU/g);

d) 1én men sita ndy v6i chiing vi khudn axit lactic d3 néu & nhiét 4o nim trong
khoang tir 40°C dén 43°C dén d6 pH = 4,55;

e) xir ly tiép sira d 1én men thu dugc tir bude d) troﬁg thiét bi xir Iy tiép chira
thiét bi tréo dbi nhiét dang tdm va van ap suat dbi khang tron g d6 thiét bi trao dbi nhiét
dang tAm dugc didu chinh dé 1am mét sira chua di qua hé théng thiét bj trao ddi nhiét
dang tAm/van 4p suat d6i khang dén 25°C trong khoang thoi gian ngén hon 10 gidy va
van 4p sudt ddi khang dugc didu chinh @& thu dugc ap sudt ddi khang 1a 7 bar
(700KPa), trong do sita da 1én men dugc cho qua hé théng thiét bi trao dbi nhiét dang
tAm/van 4p suét d6i khang trong khoang thoi gian ngén hon 10 gidy sao cho sita chua
dugc 1am lanh dén 25°C;

f) do (g sudt cat sau khi xtr Iy tiép; va

g) chon chiing vi khuan axit lactic nay néu tng suét ct sau khi xt ly tiép & ap
* suét dbi khang 7 bar (700KPa) it nhét 13 khoang 12Pa.

Theo mdt phuong 4n duge wu tién, Ung suét cit sau khi xir 1y tiép & ap suit dbi
khang 13 7 bar (700KPa) it nhat 1a khoang 13Pa, nhu it nhit 12 khoang 14Pa.

Theo khia canh thir hai, sang ché @ xuét ching vi khuén axit lactic ¢6 thé thu
nhan dugc bang phuong phap theo khia canh thir nhit cia sang ché, cling nhu céc -
gidng thuan khiét sinh hoc va cac phan doan cua cac giéng cua ching vi khuén lactic
nay.

Theo khia canh thir ba, sang ché @& xuét ching vi khuén axit lactic dugc chon
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tir nhém bao gém Lactobacillus bulgaricus ching PIM-1966 véi sb hiéu luu gitt DSM
23590 va Streptococcus thermophilus ching CHCC-11977 véi sb hiéu luu gitt DSM
22935, va thé dot bién va cac bién di cia cac chiing nay tao ra cac dic tinh chiu tng
sudt cit ciia chiing DSM 23590 hoic DSM 22935 di dugc ndp luu trong tng.

T6t hon 13, thé dot bién hodc bién di tao ra tinh chiu tmg sut ct it nhét 1a
khoang 5-40 Pa, tot hon 13 10-20 Pa. Vi du, thé dot bién hoic bién di c6 thé c6 tinh
chiu tng suét cit bing khoang 12 Pa, 13 Pa, 14 Pa, 15 Pa, 16 Pa, 17 Pa, 18 Pa hodc 19
Pa.

Ching LAB theo sang ché tao ra tinh chéng chiu cao dbi v6i qua trinh xtr 1y cit
co hoc dac biét thich hop dé diéu ché san phém stta 1én men nhu sita chua. Cu thé,
trong cc 1ing dung sita chua ubng, sita chua dang khufly, va sita chua truyén thdng,
cac ching nay c6 thé 1am giam nhu ciu bd sung chit 1am én dinh, nhu tinh bot va

pectin.

Do d6, sang ché dé xuat phuong phép che bién san pham sira 1én men bao gom
budce cay chung vi khuan axit lactic tao ra ciu truc ¢6 tinh chiu cit co hoc cao vao sira,

va lén men sita trong céc di€u kié¢n thuan loi.

Nhu d3 biét béi ngudi c6 hiéu biét trung binh trong linh vuc, nhiéu san phim
sitta 1én men c6 thé thu duoc biang cach 1én men sira bang nhidu vi khudn axit lactic
khac nhau. Theo mdt phuong 4n dugc wu tién, san pham sira d4 1én men 13 san phim
dugc chon tir nhém bao gdm sira chua, sita chua udng, sira chua dang khudy, sira chua
truyén théng va d6 ubng tuong tu sira chua, sira ding, bo sira, kem chua, phomat twoi

va phomat.
Theo mot phuong &4n dugce uu tién, san pham sita 1én men 13 stta chua uong.

Theo mot phuong 4n dugc wu tién khac, sdn pham sita 1én men 13 sita chua

truyén théng.

N6i chung, ngudi ¢6 hidu biét trung binh trong linh vuc biét rd cac diéu kién 1én
men thich hop dé 1én men sita v6i cac vi khuén thich dang n€u trong ban mo ta, vi du,
Lactobacillus bulgaricus va Streptococcus thermophilus. Cac didu kién thich hop theo
sang ché bao gém, nhung khéng chi gidi han &, didu kién trong d6 sira duoc cdy vi
khuén va 1én men & nhiét d6 nim trong khoang tir 38°C dén 43°C, cho dén khi dat do
pH nim trong khoang tir 4,4 dén 4,6 (sau khoang 8 gi®). Lam lanh sita dén +6°C dé
dirng qua trinh 1én men va phat trién.
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Céc diéu kién 1én men tiéu chuén c6 thé dugc cai bién néu cin thiét béi cac
ngudi ¢ hiéu biét trung binh trong linh vire k¥ thuat ndy, dva trén kién thirc chung va,
c6 thé sau khi thir nghiém theo cach thong thudng. Mai truong nudi cdy 12 méi trudng

thich hop dé nuéi cdy chiing lién quan.

Theo mdt phuong 4n duge wu tién, ching vi khudn axit lactic dugc st dung dé
cAy vao sira dugc chon tir nhém gém ching Lactobacillus bulgaricus PIM-1966 véi sb
hiéu luu gitt DSM 23590 va ching Streptococcus thermophilus CHCC-11977 véi sb

hiéu lwu gitt DSM 22935, va thé d6t bién va cac bién di ciia cac ching nay.

Ching Lactobacillus bulgaricus PIM-1966, va thé dot bién va cac bién di cua
n6, va ching Streptococcus thermophilus CHCC-11977, va thé dot bién va cac bién di
cda no, dugc ce‘iy v6i lugng tur 1x10* dén 1x10” CFU (don vi tao khuin lac) vi khuin

trén mot ml co chat stta.

Viée xac dinh sé lugng té bao séng sét duoc thuc hién bﬁng cach dinh lugng sb
don vi tao khuén lac (CFU) cta vi khudn trong dung dich pah lodng theo bic bing
cach dém khuén lac trén dia thach, theo phuong phép tiéu chuin da biét. Mai truong
thich hop va cac didu kién 1 1a d3 biét boi ngudi co hiu biét trung binh trong linh vire

va dugc néu trong phan vi du duéi day.

- Néu can, c6 the¢ bo sung thém cac vi khuan (vi du, thém ching Lactobacillus

bulgaricus PIM-1966) & mot s6 thoi diém quan tAm (vi du, sau khi hoan tit 1én men).

Stra & budc a) c6 thé duoc ciy it nhat mot chung vi khuan axit lactic khac. Can
phai hidu ring sita nay cé thé dugc cdy riéng r&/lan lugt mdi loai vi khudn, hoic ddng
thoi hai hodc nhiéu hon hai loai vi khudn. Tét hon 13, sita dugc cdy voi tt ca cac loai
vi khuén & cung mot thoi diém. Piéu nay dugc thuc hién thuin tién bﬁng cach céy
giéng men c4i chira cac loai vi khudn ndy vao sita.

Theo mot phuong an dugc wu tién, it nhit mot ching vi khudn 13 mdt hoac
nhiéu vi khuin thudc giéng Lactococcus, Streptococcus, Lactobacillus, Leuconostoc,
Pseudoleuconostoc, Pediococcus, Brevibacterium, Enterococcus, Propionibacterium
and Bifidobacterium.

Theo mdt phuong an duge dic bi€t uu ti€n cla sang ché, it nhit mot ching vi
khudn axit lactic khac bao gdm it nhat mot ching Streptococcus thermophilus va/hodc

it nhit mot ching Lactobacillus bulgaricus.

Theo sang ché, it nhit mot chung Sireptococcus thermophilus ¢6 thé 13 ching
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Streptococcus thermophilus thich hop bat ky (vi du, chiing hién c6 trén thi truong).
Ngudi ¢6 hiéu biét trung binh trong linh vuc hiéu 18 ring, ching nay c6 thé duge ciy
v6i luong thich hop dé thu duogc lugng Streptococcus thermophilus thich hop trong san

pham stra 1én men cudi cung.

" Theo sang ché, it nhit mot ching Lactobacillus bulgaricus c6 thé 13 ching
Lactobacillus bulgaricus thich hop bat ky (vi du, ching hién c6 trén thi truong). Ngudi
¢6 hiéu biét trung binh trong linh vuc hiéu 1 ring, ching nay cé thé dugc cdy luong
thich hop d& thu dugc luong Lactobacillus bulgaricus thich hgp trong san phdm sira

1€n men cudi cung.

Theo mdt phuong 4n dugc wu tién, sita duge cdy it nhit mét ching
Streptococcus thermophilus v&i lugng nim trong khoang tir 10* @én 10" CFU trén mot
ml co chét sita va/hodc it nhat mét ching Lactobacillus bulgaricuswith véi luong ndm
trong khoang tur 10* dn 107 CFU trén mot ml co chét sita.

Theo mdt phuong 4n duge wu tién cta sang ché, sita duogc xir 1y tiép bang cach

xur ly véi luc cit cao trong thiét bi xir Iy tiép bao gém thiét bi trao d4i nhiét dang tAm
| duoc diéu chinh d& 1am nguoi dén 25°C va van 4p suit d6i khang dugc diéu chinh dé
thu dugc 4p suét dbi khang thich hop. Sita chua di qua hé théng thiét bi trao dbi nhiét
dang tAm/van 4p suét d6i khang trong < 10 gidy.

Theo mdt phwong 4n dugc wu tién, Xt Iy cit & ap sudt cao 1a xir Iy & 4p sudt doi
khang nim trong khoang tir 3 bar (300KPa) dén 15 bar (1500KPa). Theo mot phuong
4n dugc wu tién hon, xtt 1y & 4p sudt cao 1a xtr Iy & 4p sudt ddi khang ndm trong
khoang tir 6 bar (600KPa) dén 8 bar (800KPa). Tt hon 13, xtr Iy & 4p sudt cao 1a xir ly
& ap suit dbi khang khoang 7 bar (700KPa).

Theo mdt phuong 4n khéc, sita khong duge xir 1y tiép ma duge dé yén sau khi
1€n men.

Theo médt phuong 4n dugc dic biét wu tién, khong ¢ chit 1am dn dinh nao
dugc bd sung vao sita.

Theo mdt phuong 4n clia sang ché, san phim sita 1én men duge déng goéi thuan
tién trong mot bao goi kin chira tir 10-5000ml san phdm, nhu tir 25 dén 3000ml hozc
tir 50 dén 1000ml. Vi du, c4c bao g61 ¢o thé chira 10-300ml, 20-200m] hodc 30-100ml.

Theo mdt khia canh khac, sang ché dé xuét san phdm sita 1én men c6 thé thu

duoc theo phuong phép ché bién san phim sita 1én men nay.
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Theo mdt khia canh khac, sang ché dé xuét san phém stta 1én men chira it nhét
mot ching vi khudn axit lactic theo khia canh thtr hai hoic tht ba cta sang ché.

Theo mét phuong 4n duge wu tién, san pham sita 1én men 14 sita chua. Tét hon,
néu 12 sita chua udng hoic sita chua truyén thong.

San phdm sita 1én men nhu néu trong ban mé ta ciing c6 thé dugc st dung 1am
'phl_i gia cho, vi dy, dugc dua vao cic san pham thuc phim #n dugc khac, nhu sira dong
* dung 1am pho mét, s6cdla, nude qua, cac san pham thit va sin phim sira dung cho tré
so sinh (stra danh cho tré so sinh).

Theo mdt khia canh khéc, sang ché dé xuét hé men lactic chtra it nhit mot
ching vi khudn axit lactic theo khia canh tht hai hoic thir ba cia séng ché, hodc thé
dot bién hogc bién di ctia nd.

Theo mot phuong 4n duge wu tién, hé men lactic ndy bao gdm ching
Lactobacillus bulgaricus PIM-1966 hodc thé d6t bién hodc bién di ctia n6. Theo mét
phuong an uu tién khéac, hé men lactic bao gdm ching Streptococcus thermophilus
CHCC-11977 hozc thé dot bién hodc bién di cta no.

Theo mot phuong an dugc wu tién, sang ché dé xuit hé men lactic & dang dong
lanh, dong kho hodc dang long.

Céc phuong an cua sang ché dugc md ta du6i ddy nhim muc dich vi du ma

khong giéi han pham vi clia sang ché.
Vi du thuc hién sang ché
Vidul

Phat trién thé dot bién khang thé thuc khudn tr Lb. delbrueckii subsp.
bulgaricus LB-1 c6 cac dic tinh cAu triic dugc cai thién.

Thé dot bién khang thé thuc khudn dugc phan lap tir ching bé me LB-1 nhu
sau.

Thé d6t bién dugc chon loc tir dia thach MRS chira 10mM CaCl, /10 o MgCl,
sau khi cdy 0,1ml giéng LB-1 qua dém cing véi 0,1ml dich dung gii thé thuc khudn
CHPC658 chira 10° hat thé thuc khudn trong mot ml va dugce U ky khi trong hai ngay &
37°C.

Ba muoi thé dot bién duoc phan 14p va dugc thir nghiém trong thir nghiém ciy

thanh dudng vudng géc ddi voi ching thé thuc khuidn CHPC658. Hai muoi chin thé
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dot bién c6 tinh khang trong thir nghiém cAy thanh dudng vudng goc, va sau d6 dugc
tinh sach ba 1an béng cach phan lap khuén lac trén dia thach MRS.

29 thé ddt bién duoc thu nghiém trong céac dia vi chudn do vé dit kién axit hoa
va tinh khang thé thuc khuén. Hai dia vi chudn d6 dugc chuin bi béng stta va mdi dia
dugc cdy 2% thé dot bién twong tng. O mét dia, dich pha lodng chira 2% pepton trong
mudi (mau ddi chimg) dugc bd sung vao mdi 15, va & dia vi chuan do con lai 2%
ching thé thuc khuidn CHPC658 chtra 10° hat thé thuc khudn trong mdt ml duge bd
sung vao. Hai dia dugc G & 37°C trong hai ngdy, va d6 pH ctia mdi 16 duoc ghi lai 12

phit mot 1an.

» Phan 16n céac thé dot bién khing thé thyc khudn c6 dit kién axit héa duge so
sanh véi chiing b me (46 pH x4p xi 5,5 sau 24 gid). Tét ca cac thé dot bién déu khéng
thé thl_IC khudn so véi ching bd me LB-1, bi tin cong bdi ching thé thuc khudn
CHPC658. |

_ Thé dot bién, LB-4 dugc chon dé kiém tra tinh chéng chiu qua trinh xur ly cit &
apsuaats cao dya trén dit kién axit héa (turong tu ching bd me) va cac thong sb do nhét
ctua ching nay.

Vidu?2

Tinh chiu cit d6i véi qua trinh xtr 1y tiép bang co hoc cua ciu trac cua sita di
1én men dugc ché bién véi mot sd ching vi khuén axit lactic duge nghién ciu & ung
dung sita chua udng bang cach sir dung 3 mtrc xir 1y tiép khac nhau (4p suat d6i khang
1a 0 bar, 7 bar (700KPa) va 15 bar (1500KPa)). ST-1 va ST-2 13 ching Streptococcus
thermophilus trong khi LB-1, LB-2 va PIM-1966 1a ching Lactobacillus bulgaricus.

Thi nghiém

Nghién ctru ndy dugc thuc hién trong hai ban sao va tri sé trung binh dugc tinh
toan. T4t ca céc ching dugc 1én men cling véi cdc chung trg gitp @ thu dugc thoi
gian 1én men c6 thé so sanh duoc ddi vdi tit ca cac mau (xem Béng 1).

San xuét

41 sira chua ctia mdi gidng duoc tao ra bang cach sir dung nguyén liéu sita gly
(0,1% chét béo, 3,2% protein, 8% sucroza). Sita dugc xir 1y bang nhiét trong 20 phiit &
90°C va dugc lam lanh dn nhiét do 1én men 43°C. Tiép theo, sira dugc céy véi téng
luong 0,02% gibng F-DVS theo Bang 1. Ching trg gitp dugc st dung dé dat duoc
thoi gian 1én men twong ty. CHCC-7018 1a ching Streptococcus thermophilus phan
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gidi protein khong san sinh exopolysacarit (EPS), nghia la than gia vao viéc axit hdoa
'nhanh' ma khéng tham gia vao cdu tric. CHCC-4351 1a ching Lactobacillus
bulgaricus khong san sinh EPS, nghia 1a tham gia vao vi¢c axit hoa ma khéng tham
- gia vao ciu tric.

Sira dugc 1én men dén d6 pH 4,55. Tiép theo, sita chua duge ché bién tiép theo
va dugce 1am ngudi dén 25°C trong thiét bi xir Iy tiép (PTU). Déi voi mdi loai sira
chua, cac miu duoc 1y sau khi xir Iy tiép & ap suit dbi khang twong tmg 13 0 bar, 7 bar

(700KPa) va 15 bar (1500KPa).

Bang 1. Gibng nudi cdy, nhiét o 1én men va cac qua trinh xir Iy tiép dugc 4p dung

Loai Ham lugng | Ching trg | Chiing trg |Nhiét do 1én| X Iy tiép
ching giap giup men
thir nghiém | St-7018 | Lb-4351
Streptococcus 90% 5% 5% 43 0 bar; 7 bar
thermophilus ' (700KPa); 15
‘ ’ bar (1500KPa)
Lactobacillus 90% 10% 43 0 bar; 7 bar
bulgaricus (700KPa); 15
bar (1500KPa)
Phan tich

“Sita chua dugc mo ta ddc trung vé mat:

Luu bién hoc: do bang luu bién ké Anton Paar MCR dugc lip v6i bd phén thay
d6i mau tu dong (Anton Paar, Austia) bang cach sir dung sita chua udng duge cai dit
v6i hé théng do BOB/COP. Pudng cong dong chay do ng suét cit dudi dang ham sb
cuatde do cdt (0 1/s - 300 1/s - 0 1/s) duge thu hdi.

Céc dic tinh cam quan: cac mau duge xir 1y tiép bang ap suit dbi khang 7 bar
(700KPa) dugc danh gia cam quan trong phong thi nghiém béi 'nhém ngudi c6 hiéu
biét trung binh'. Piém vé& d6 min (thang diém 0-9) dugc ghi lai.

Do 6n dinh dbi véi su léng dong: dugc nghién cuu béng cach st dung
Turbiscan.

Két qua

Bang 2 13 két qua tir 1an 1ap lai I va II, twong tng.
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Bang 2. Thoi gian 1én men, Ung suét cit va diém d6 min trung binh sau hai 1an l3p lai.

Xuly tiép | Thoi gian dé dat 46 | Ung sudt [Piém cam quan ddi véi
pH 4,55 cat d6 min
(bar) (phut) (Pa) (thang diém 0-9)
ST-1 |~ 0 365 36,0 khong dugc danh gia
ST-1 7 365 4,5 4
- ST-1 15 365 2,5 | khong dugc danh gia
ST-2 0 _ 375 28 khong dugc danh gia
ST-2 ' 7 375 4,5 2
ST-2 15 375 2,5 khong dugc danh gia
LB-1 0 370 19,5 khong dugc danh gia
LB-1 7 370 6,0 8
LB-1 15 370 4,0 khong dugce danh gia
PIM-1966 0 360 28,0 khong duoc danh gia
PIM-1966 7 360 14,0 9
PIM-1966 15 360 T80 | khong dugc danh gia
LB-2 0 410 10,0 khong dugc danh gié
LB-2 7 410 4,0 4
LB-2 15 410 2,0 khong dugc dénh gia

Hinh 1 13 Gng suét cét dudi dang ham sb cua 4p suit dbi khang xir Iy tiép & mdi
| mau thi nghiém 13p lai trong hai thir nghiém.

Hinh 2 12 muc ling cin dudi dang ham sd cia qué trinh xir 1y tiép i voi sira
chua uéng duogc ché bién tir 4 chung khac nhau. Muc la“ing can dugc do sau 21 ngay
béo quan.

Théo ludn
Tinh chiu cét:

RO rang tir Bang 2 va Hinh 1, c6 mét su khac bi€t 16n vé murc cdu trac ban dau
(xtt 1y tiép & 0 bar) tir 10-36 Pa. Tuy nhién, sau khi xt 1y tiép & 4p suét d6i khang 7 bar
(700KPa), khoang cich niy giam xubng dén 4-14 Pa. Sau khi xir Iy tiép & 15 bar
(1500KPa), khodng nay 1a 2-8 Pa. Hién nhién 13, ching PIM-1966 tao ra ciu tric c6
tinh chéng chiu dang ké d6i v6i qua trinh xir ly tiép bang co hoc so véi ciu tric thu

dugc tir cac ching khac. Miéc du sy ¢6 mat cia PIM-1966 khong tao ra mét Umg suét
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cit dic biét cao trude khi xir ly tiép (miu xtt Iy & 0 bar), cu tric nay nhét hon déng ké
$0 Vi cAu tric cia cdc ching bét ky khac sau khi xir ly tiép & &p suét tuong tmg 13 7
bar (700KPa) va 15 bar (1500KPa).

D¢ 6n dinh:

Théng thudng xir 1y tiép & ap suit cao hon tao ra do 6n dinh kém hon (ling cin
nhiéu hon).

Do 4n dinh t6t nhit dugc tim thdy trong sita chua ubng dugc sin xuét bing
PIM-1966 c6 mirc ling cin thip nhit sau 21 ngay du trit - diéu nay dung véi qua trinh
xtt Iy tiép & 7 bar (700KPa) va 15.

Dénh gia cam quan:

Stta chua udng duoc ché bién biang PIM-1966 dugc danh gia 1a ¢ do min cyc
cao bdi nhém ngudi ¢6 hiéu biét trung binh cam quan (dat 9 diém trén thang diém 9).
Két luan
Két luan 13, ching PIM-1966 13 dang chu ¥ do tao ra tinh chéng chiu cao d6i
véi didu kién stress do cét co hoc, nd cling tao ra d min cao va do dn dinh dbi voi su
| ling cén & sita chua ubng so vé6i ching LAB tao ra tmg sut cat dudi 12 Pa sau khi xir
1y tiép & 4p suat ddi khang 13 7 bar (700K Pa).
Vidu3
Dé nhan biét cac ching LAB khac tao ra tinh chdng chiu cao d6i v6i stress do
c4t co hoc, mot sb ching duge sang loc theo sing ché dua trén g suét cét cao hon
khoang 12 Pa sau khi xir ly tiép & 4p sudt d6i khang 7 bar (700KPa) & sita chua ubng.
PIM-1966 ciing dugc sir dung 1am méu dbi chiing duong tinh.
Thi nghiém
Nghién ctru nay dugc thuc hién lam hai ban sao 1dp lai. TAt ca céc ching dugc
1én men cung voi ching trg gitp dé dat dugc thoi gian 1én men c6 thé so sanh dugc
dbi voi tit ca cac miu (xem Bang 1). ST-1, ST-2, ST-4, ST-5, ST-6, ST-7 va CHCC-
11977 1a cac ching Streptococcus thermophilus trong khi LB-1, LB-4, LB-5 va PIM-
1966 1a cac ching Lactobacillus bulgaricus.

Tién hanh san xuét nhu trong Vi du 1.

Phéan tich
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Stra chua dugc mo ta dic trung vé€ mét luu bién hoc:

Dé thir nghiém, tac gia sang ché da do tng suit cit dudi dang ham sé cua toc do

cit kéo dai tir 0 dén 300 1/s - diéu nay tao ra cai goi 1a dudng cong dong chay.

Thiét bi nay 13 mét luu bién ké Anton Paar MCR dugc lép véi mot bo thay dbi
mau tr dong (Anton Paar, Austia) bing cach sir dung sita chua ubng duoc thiét 14p véi
hé théng do luong BOB/COP. Pudng cong dong chay do Gmg sut cit dudi dang ham
s6 cua tdc d6 cit (0 1/s - 300 1/s - 0 1/s) duoc thu hdi.

Bang 3: Ung suit cit dudi dang ham sb ctia ap sudt dbi khang trong qué trinh xir Iy

tiép tinh trung binh trén 2 miu lap lai.

Ap suat d6i khang 0 bar 7 bar 15 bar
(700KPa) | (1500KPa)
ST-1 36 4,5 2,5
ST-2 28 4,5 2,5
CHCC-11977 41,6 13,1 4,9
ST-4 37,5 190 4
ST-5 36,5 7,5 3
ST-6 35 11,5 42
ST-7 29 7,8 3,9
LB-1 19 8,4 6
PIM-1966 35 18,5 14,6
LB-3 34 22 16,6
LB-4 23 12 9,9
LB-5 14 4,6 34
Két qua

Céc hinh 3 va 4 chi ra (mg suit cit dudi dang ham s6 cua ap sudt dbi khang
trong qua trinh xir Iy tiép & cac mAu lip trong hai thir nghiém. Hinh 3 mé ta ching
Streptococcus thermophilus va Hinh 4 moé t4 chung Lactobacillus bulgaricus.

Két lugn

Thé dot bién ciia PIM-1966 13 LB-3 dugc nhén thdy 1a tham chi con tao ra tinh
chéng chiu ddi véi qua trinh x1r ly cét co hoc cao hon va dd nhét cao hon so v6i PIM-
1966. Ngoai ra, ching Streptococcus thermophilus, CHCC-11977, dugc nhan thay 13
ciing tao ra tinh chéng chiu d6i véi qua trinh xtr Iy cét co hoc theo sang ché. ST-11977

tao ra d§ nhét cao va d min cao trong sita chua uong.

NOp luu va giai phép chuyén moén
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Ngudi ndp don yéu cau rdng mau vi sinh vat dugc Iuu gitt néu dudi ddy chi co
thé dugc tao ra boi ngudi cd hiéu bict trung binh, cho dén khi don sang ché nay dugc

cép bang.

Chung Lactobacillus bulgaricus PIM-1966 dugc ndp luu vao ngay 6/5/2010 tai -
Deutsche Sammlung von Mikroorganismen and Zellkulturen GmbH, Inhoffenstr. 7B,
D-38124 Braunschweig (DSMZ) va c¢6 sd truy nhdp 13 DSM 23590. Ching
Streptococcus thermophilus CHCC11977 dugc ndp luu vao ngay 8/9/2009 tai
Deutsche Sammlung von Mikroorganismen and Zellkulturen GmbH, Inhoffenstr. 7B,
D-38124 Braunschweig (DSMZ) va c6 sb truy nhép 1a DSM 22935.

_ Viéc ndp luu duge thuc hién theo hi¢p udc Budapest vé Nhén dang luu gitt vi
sinh vat qubc 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).
Tai liéu vién dan

WO 2008/092458
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YEU CAU BAO HQ
1. Ching vi khuén axit lactic, trong d6 chung vi khudn axit lactic nay dugc chon tir
nhém bao gdm chung Lactobacillus bulgaricus PIM-1966 d3 dugc ndp luu tai
Deutsche Sammlung von Mikroorganismens and Zellkulturen véi s§ hiéu lwu gitr
DSM 23590, va céc thé dot bién ctia nd tuong duong vé mat chic nang co tinh chiu

cit co hoc ctia bd me.
2. Phuong phap ché bién san phim sita 1én men bao gdm cac budc:
a) ciy ching vi khudn axit lactic theo diém 1 vao sita;
b) 1én men sita bang chung vi khuan axit lactic nay;
¢) tuy y bd sung cac vi sinh vt va/hoic cac phu gia khic vao sita nay;
d) tuy y x@r ly tiép sita nay; va
e) tuy y dong goi san pham sira 1én men nay.

3. Phuong phép theo diém 2, trong d6 budc a) con bao gdm budc ciy it nhit mot

chung vi khuan axit lactic khac vao stra.

4. Phuong phép theo diém 3, trong d6 it nhat mot ching vi khudn axit lactic khac bao
gdm it nhit mot ching Streptococcus thermophilus va/hoic it nhit moét chung

Lactobacillus bulgaricus.

5. Phuong phap theo diém 4, trong d6 budc a) bao gdbm budc ciy ching Streptococcus
therﬁophilus CHCC11977 da dugc ndp luu tai Deutsche Sammlung von
Mikroorganismens and Zellkulturen véi sb hiéu luu gitt DSM 22935, hoic thé dot bién
hodc bién di cua no, va ching Lactobacillus bulgaricus PIM-1966 da dugc ndp luu tai
Deutsche Sammlung von Mikroorganismens and Zellkulturen v&i s6 hidu luu gitr

DSM 23590, hodc thé dot bién cta néd vao sita da néu.

6. Phuong phép theo diém bat ky trong sd cac diém tir 2 dén 5, trong d6 sita da néu

duoc xir 1y tiép bang cach xir Iy véi luc cit cao.

7. Phuong phap theo diém 6, trong d6 xir Iy v&i luc cét cao 1a xir Iy tiép voi ap sudt dbi
khang nidm trong khoang tir 3 bar (300KPa) dén 15 bar (1500KPa).

8. Phuong phép theo diém bét ky trong sb cac diém tir 2 dén 5, trong d6 sita da néu

khong duge xir Iy tiép ma dugc dé yén sau khi 1én men.

9. Phuong phap theo diém bt ky trong s cac diém tir 2 dén 8, trong d6 cac chét lam
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6n dinh, nhu tinh bot va pectin, khong duoc bd sung vao sita nay.

10. San phém stta 1én men chua it nhat mot chung vi khuén axit lactic duoc chon tir
nhém bao gdm ching Lactobacillus bulgaricus PIM-1966 di dugc ndp luu tai
Deutsche Sammlung von Mikroorganismens and Zellkulturen véi sb hiéu luu giit
DSM 23590, va thé dot bién ctia no.

11. Sén pham sita 1én men theo diém 10, trong d6 san phidm sita 1én men nay 1a sira

chua.
12. San pham sita 1én men theo diém 11, trong d6 sita chua 1a sita chua udng.
13. San pham sita 1én men theo diém 11, trong d6 sita chua 14 sita chua truyén théng.

14. Hé men lactic chira it nhat mot chung vi khudn axit lactic dugc chon tir nhém bao
gdm ching Lactobacillus bulgaricus PIM-1966 d& duoc ndp luu tai Deutsche
Sammlung von Mikroorganismens and Zellkulturen v&i sé hiéu luu gitt DSM 23590,
va thé d6t bién cua no.

15. Phuong phép sang loc va thu nhén ching vi khuan axit lactic, trong d6 phuong

phap nay bao gém cac budc:

a) xir ly bang nhiét nguyén lidu sira gly (0,1% chét béo, 3,2% protein);

b) 1am ngudi sita dén nhiét d6 nim trong khoang tir 40°C dén 43°C;

¢) cdy vi khuan axit lactic dd néu v6i lugng ndm trong khoang tir 0,01% dén
0,03% F-DVS (ndm trong khoang tir ~1 x 105 CFU/g dén ~3 x 10° CFU/g) vao sita
nay;

d) 1én men sita bang ching vi khuin axit lactic d4 néu & nhiét d6 nim trong
khoang tir 40°C dén 43°C dén d6 pH = 4,55;

e) xir 1y tiép sita d4 1én men thu dwoc tir budc d) trong thiét bi xt ly tiép bao
g@)m thiét bi trao ddi nhiét dang tAm va van ap suét doi khéng, trong d¢6 thiét bi trao ddi
nhi¢t dang tAm dugc diéu chinh dé lam mat sita chua di qua hé théng thiét bi trao ddi
nhiét dang tdm/van 4p suit d6i khang dén 25°C trong khodng thoi gian ngén hon 10
gifly va van &p suit d6i khang duoc diéu chinh dé thu duoc ap sut déi khang 1a 7 bar
(700K Pa), trong d6 sita da 1én men duoc cho qua hé théng thiét bi trao ddi nhiét dang
tAm/van ap suit dbi khang trong khoang thoi gian ngén hon 10 gidy sao cho stta chua

duogc lam ngudi dén 25°C;

f) do Umg suét cit sau khi xr Iy tiép; va

-23-



26574

g) chon 1dy chung vi khudn axit lactic nay néu sau khi xut Iy tiép & ap suét dbi

khang 7 bar (700KPa) ting sut cit do dugc co gid tri it nhat 1a khoang 12Pa.
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