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(57)  Séng ché d& cap dén ché pham va phuong phap dé tao ra sin pham sira 1én
men c6 luong vi khuin probiotic gia ting. Cu thé, sang ché d& cap dén quy trinh tao ra
sita 1én men, quy trinh nay bao gém thém vao nén sita (i) men cdi bao gbm it nhat mot
ching Streptococcus thermophilus thiéu hut lactoza, ma c¢6 kha ning chuyén hoa
hydrat cacbon khéng phai lactoza, va it nhat mot ching Lactobacillus thiéu hut
lactoza, ma c6 kha ning chuyén héa hydrat cacbon khong phai lactoza, (ii) mot hodc
nhiéu hydrat cacbon khong phai lactoza c6 kha ning duoc chuyén héa béi vi khuin
axit lactic, vdi lugng dugc tinh sao cho tré nén suy kiét khi do pH cua san phérn stra
1én men 13 nim trong khoang tir 4,9 dén 5,5 va (iii) ching probiotic dugc chon tir
chung Lactobacillus va chung Bifidobacterium. Ngoai ra, sang ché @& cap dén ché
phdm va dén thuc phim sira 1én men hodc san pham thirc in chin nudi duge tao ra

bing quy trinh theo sang ché.
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Linh vie k§ thuit dwoc dé cip

Sang ché dé cdp dén ché pham va quy trinh tao ra sdn pham sfta 1én men biang

mdt luong vi khudn probiotic gia tang.

Tinh trang ky thuit clia sang ché

Céc chung probiotic, nhu Lactobacillus rhamnosus, Lactobacillus paracasei,
Lactobacillus  acidophilus, Bifidobacterium longum, Bifidobacterium bifidum,
Bifidobacterium breve, Bifidobacterium animalis subsp. lactis va Bifidobacterium

infantdwoc st dung rOng rai trong cac san pham sitra 1én men.

Céac chiing probiotic nay, khi dugc nudi cdy trong sita dudi dang céc ching
don, s& phat trién rat chim. Ngoai ra, mét s ching khong c6 kha ning axit héa duéi
pH 6,0 trong 24 gid, vi dy, xem Fig. 1, cho thiy ring BB-12® va LGG® (BB-12® va
LGG® Ia c4c nhan hi€u da dang ky cua Chr. Hansen A/S), tuong tng, khong sinh
truéng/axit hoa tot khi ching duge nudi cdy ma khéng c¢6 méi truong nudi ciy sira
chua. Két hop véi moi truong nudi cy sita chua, (cac) ching probiotic c6 thé phat
trién tot hon mot chit so v6i mot dong don, nhung hiém khi phét trién nhiéu hon 1 log.
Do vi va hwong mong muén ctia ngudi tiéu ding, qua trinh 1én men sita chua dién hinh
duoc ding lai & pH=4,60-4,55. Ngoai ra, vi 1y do an toan, diéu quan trong 13 phai dat
dugc d pH thap, vi du pH dudi xdp xi 5,5, ching han nhu pH=4,60-4,55. Tai thoi
diém nay (pH=4,60-4,55) cac loai sita chua, Streptococcus thermophilus (ST) va
Lactobacillus delbrueckii subsp. bulgaricus (LB) chiém uu thé so vé6i (cac) ching
probiotic. Néi chung, sita chua probiotic cudi ciing chtra khoang 5 E + 08 dén 1 E + 09
CFU/ml ST va LB, va tir 2-3 E + 07 dén 1 E + 08 CFU/ml chiing probiotic.
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Ngoai ra, quad han st dung (tic 1a bdo quan trén 50-60 ngay, la thoi han st
dung dién hinh ctia cac san phdm 1én men twoi & Bic My va mot s6 khu vuc khac trén
thé gidi) trong sita chua probiotic dién hinh, sé lwong té bao ciia probiotic bi giam. Vi
du, trong sudt thoi han st dung, sb lugng té bao cla Bifidobacterium, BB-12® thudng
giam tur 0,5-1 log trong vong 50-60 ngay, tuy thudc vao moi trudng nudi cdy sita chua,
nén sita, diéu kién nudi cdy va bao quan. S6 luong té biao cia LA-5® (LA-5® 1a nhan
hiéu da dang ky cua Chr. Hansen A/S) thuong gidm tir 1-2 log trong thoi han st dung
50-60 ngay.

Van ¢6 nhu cau trén mot sd thi trudng hoic mot sd loai san pham nhét dinh, dé
dat duoc sb lugng probiotic cao hon mirc cé thé dat duoc br?mg cach pha trén moi
truong nudi cdy sita chua truyén thdng véi chiing probiotic (2-3 E+ 07 - 1 E + 08 CFU
(colony forming unit: don vi hinh thanh khuén lac)/ml), cu thé trong d6 s6 lugng té bao

duoc duy tri trong thoi han st dung cta san phdm. Vi du vé cc san pham nay 1a:

1) Céc miii probiotic 1én men trong d6 mirc probiotic dugc ghi nhén (1E +
09 CFU/kh4u phin) phai c6 trong 65 ml san phim, sau 60 ngay ké tir ngay cta thoi

han st dung;

2)  Sita chua probiotic trong dé c6 ham lugng probiotic duge ghi nhén (1E +
09 CFU/kh4u phan) trong thoi gian dai hon 50-60 ngay;

3)  Sita chua probiotic v6i s6 luong rat cao (10-20E + 09 CFU/kh4u phan);

va

4)  Sita chua doéng kho ‘trAn chauw’ (vién) va giot (banh xdp). Sira chua
probiotic dwoc dwa vao sang ché nay phai chira s lwong té bao rat cao ciia mot chiing
probiotic (5E + 08 CFU/g) dé dam bao lidu lwong hiéu qua (1E + 09 CFU/khu phan

tai thoi diém cudi cung cta han st dung) sau khi ché bién, dong lanh va dong kho.
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MBoi trudng nudi ciy va hdn hop cac ching duoc thiét ké dac biét c6 thé hd tro
su ting trudng cua, vi du, Bifidobacterium, BB-12® 1én dén 1-2E + 08 CFU/ml (xem,
vi du, WO 2008/148561). S6 lugng cao hon ciia mét s6 ching probiotic ciing c6 thé
dat duoc béng cach tang ty 1€ nuoi céy (cao hon 5-10 lan, 0,05% -0,1%), nhung giai

phap nay tén kém va hau nhu khong bao gior duge st dung.

Céng bd don qube té s6 WO 2017/125600 cho thiy rang viéc ddng nudi ciy
Lactoza (-) Sucroza (+) S. thermophilus (ST) két hop v6i L. paracasei CRL 431 trong
cac didu kién cu thé din dén sb luong té bao L. paracasei CRL 431 ting 1én so véi
viéc ddng nudi cdy Lactoza (+) S. thermophilus (ST) két hop véi L. paracasei CRL
431.

Van cén c6 cac ché phidm va phuong phép khéc nita dé tao ra san pham sita 1én
men v6i sb luong t& bao probiotic c6 thé sdng duoc gia ting nhu Bifidobacterium
animalis ssp. Lactis, BB-12®, Lactobacillus acidophilus, LA-5®, hodc Lactobacillus
rhamnosus, LGG®, cu thé trong d6, sb luong té bao co thé sdng dugc ting 1én trong

thoi han st dung cua san phim sira 1én men, thuong 14 60 ngay, tot hon 1a & 4°C.

Ban chit k§ thuit cia sang ché

Séang ché dua trén phat hién thir nghiém dang ngac nhién rang khi str dung:

a)  men cai bao gdm it nhit mot ching Streptococcus thermophilus thiéu hut
lactoza, ma c6 kha ning chuyén héa hydrat cacbon khong phai lactoza, va it nhat mot
chiung Lactobacillus thiéu hut lactoza, ma c6 kha ning chuyén hoa hydrat cacbon
khong phai lactoza, tt hon 14 ching Lactobacillus delbrueckii subsp. bulgaricus thiéu

hut lactoza; va

b) mot hoic nhidu hydrat cacbon khéng phai lactoza c6 kha ning dugc
chuyén hoa béi vi khuan axit lactic nhu duge x4c dinh trong a), trong d6, hydrat
cacbon khong phai lactoza c6 mit trong ché pham véi luong duge tinh sao cho trd nén

suy kiét khi d6 pH ctia san pham sita 1én men 1a nam trong khoang tir 4,9 dén 5,5, nhu
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nam trong khoang tur 5,0 dén 5.4, t6t hon 1a khoang 5,3 (vi dy, khoang 0,41% sucroza,
trong d6,% la tinh theo trong luong trén thé tich cua téng lugng cua nén stra (% trong
lwong/thé tich), va khi nén sita bao gom khoang 2% trong luong (wt.) chit béo va
khoang 4,1% trong luong protein, men céi trong budc a) duge thém vao tét hon 1a
du6i dang méi truong nudi cdy duoc cd dong lanh véi luong 1a khoang 0,01% trong
luong trén thé tich cua téng lwong clia nén sira (% trong lugng/thé tich) va nhiét do 1én
men 12 khoang 38°C), trong qua trinh 1én men nén sita v&i su c6 mat cia chung
probiotic dugc chon tir nhém bao gdm chiing Lactobacillus va ching Bifidobacterium,
lwong ctia vi khuén probiotic c6 mit trong san phim sita 1én men gia ting nhu duoc so
sanh v6i lvong vi khudn probiotic ¢6 mit trong san phdm sita 1én men, dugc 1én men

bang:

- chi bang vi khuén probiotic (nhu duge néu trén, cic chiing probiotic, khi
duge cdy trong stta du6i dang chung don, ting trudng rit chdm, xem thém Fig. 1),

hodc

- bing men cai bao gdm it nhit mot ching Streptococcus thermophilus,
ma khong thiéu hut lactoza, va it nhit mét ching Lactobacillus ma khong thiéu hut
lactoza, vi du, Lactobacillus delbrueckii subsp. bulgaricus strain (lactoza truyén thdng

(+) moi truong nudi cay stra chua), hodc

- bing men cai bao gdm it nhat mot ching Streptococcus thermophilus
thidu hut lactoza, ma c6 kha nang chuyén hoa hydrat cacbon khong phai lactoza, va it
nhét mot ching Lactobacillus thiéu hut lactoza, ma c6 kha niang chuyén hoa hydrat
cacbon khong phai lactoza, nhu chung Lactobacillus delbrueckii subsp. bulgaricus
thiéu hut lactoza, v4i su c6 mit ciia sucroza véi lugng duge tinh sao cho tr& nén suy
kiét khi d0 pH cua sita 1én men 1a thép hon 4,9, nhu khoang 4,55 (vi du, 0,9% sucroza,
trong d6,% 13 phan tram trong lwong/thé tich(trong lugng/thé tich%) trén co s nén
sita, khi nén sira bao gdm khoang 2% trong luong chit béo va khoang 4,1% trong

lugng protein, men cai dugc thém vao tot hon 1a dudi dang moi tredng nudi cay duge
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b dong lanh vdi luong 12 0,01% trong lugng/thé tich cua tong luong cia nén sira va

nhiét do 1én men 1a 38°C).

Ngodi ra, ¢6 su cai thién hodc ting kha ning sdng sot cia cac té bao probiotic
theo thoi gian, vi du trong thoi han sir dung (bdo quan) trong it nhit 60 ngay & khoang
4°C. Su gia tang s lugng vi khuén probiotic séng duge c6 mit trong san pham sira 1én
men duoc duy tri theo thoi gian, vi du, ngay sau khi qua trinh 1én men hoan thanh, tbt
hon 1a hon 1 ngay sau khi qu4 trinh 1én men hoan thanh, ching han nhu hon 15 ngay,
hodc hon hon 45 ngay, tham chi hon 60 ngay sau khi qua trinh 1én men da hoan thanh.
Theo d6, téng s té bao cua cac chiing probiotic ¢ thé sdng dugc véi su c6 mit cia
men céi theo sang ché nhu duoc xac dinh trong buée a) & trén dugc ting 1én so véi
tbng sb t€ bao clia cac probiotic ¢6 thé sdng dugc trong trudng hop khong c6 mit men
céi theo sang ché nhu dinh nghia & muc a) & trén, va su gia ting nay duoc duy tri theo

thoi gian, vi du, sau 60 ngay bao quan (thoi han st dung), tdt hon 13 & khoang 4°C.

Do d6, sang ché d& xuit quy trinh tao ra san pham sita 1én men, quy trinh nay

bao gdm céc budc:
1. Thém vao nén sira:

a. men cai choa vi khudn axit lactic bao gbébm it nhit mot ching
Streptococcus thermophilus thiéu hut lactoza, ma c¢6 kha ning chuyén héa hydrat
cacbon khong phai lactoza, va it nhit mot ching Lactobacillus thiéu hut lactoza, ma c6
kha niang chuyén héa hydrat cacbon khong phai lactoza, tot hon 1a ching Lactobacillus

delbrueckii subsp. bulgaricus thiéu hut lactoza;

b. mdt hodc nhidu hydrat cacbon khong phai lactoza c6 kha ning dugc
chuyén héa béi vi khudn axit lactic nhu duge xc dinh trong muc a., trong d6, hydrat
cacbon khong phai lactoza dugc thém vao voi lugng dugc tinh sao cho tré nén suy kiét
khi d6 pH cua san phém stta 1én men 13 nim trong khoang tu 4,9 dén 5.5, nhu nam

trong khoang tur 5,0 dén 5.4, tt hon 1a khoang 5,3; va
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c.  ching probiotic dugc chon tir nhém bao gém ching Lactobacillus v

chung Bifidobacterium;

ii. valén men nén sita trong mot khoang thoi gian cho dén khi do pH dich
(t6t hon 1a tir khoang 4,8 dén khoang 4,0, t&t hon nifa 14 tir khoang 4,6 dén khoang 4,3,

tham chi t6t hon nira 1a khoang 4,55) dat dugc dé thu dugc san phém stra 1én men.

Sang ché con dé xudt san pham sita 1én men dugc tao ra bang quy trinh theo
sang ché, va thuc phim hodc san phim thirc an chin nudi bao gdm it nhat mot ching
Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén héa hydrat
cacbon khong phai lactoza, va it nhit mét ching Lactobacillus thiéu hut lactoza, ma c6
kha ning chuyén hoa hydrat cacbon khong phai lactoza, t6t hon 14 ching Lactobacillus
delbrueckii subsp. bulgaricus thiéu hut lactoza, va ching probiotic dugc chon tir nhém
bao gdm chiing Lactobacillus va ching Bifidobacterium, t6t hon 1a trong d6, chung
Lactobacillus probiotic khong phai 1a chung Lactobacillus paracasei, tham chi t6t hon
nita la trong d6, ching Lactobacillus probiotic khong phai 1a chung L. paracasei
CRL 431, dugc Iuu gitt dudi tén ATCC 55544 hodc chung L. paracasei CHCC 2115,
duoc luu gitt dudi tén DSM 19465, trong do6, thuc phdm hodc san phdm thirc dn chin
nudi bao gdm 16n hon 1,3E+08 CFU vi khudn probiotic/g ctia san pham sita 1én men
(CFU/g), tbt hon 1a 16n hon 2E+08 CFU/g, tham chi t6t hon nita 1 16n hon
5E+08 CFU/g chiing probiotic sau khi 1én men, t6t hon 14 sau it nhit 1 ngay bao quan
& khoang 4°C.

Ngoai ra, sang ché dé xuat ché pham d¢ tao ra san pham sita 1én men bao goém:

a) men cdi chta vi khudn axit lactic bao gdm it nhit mot ching
Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén héa hydrat
cacbon khong phai lactoza, va it nhat mét ching Lactobacillus thiéu hut lactoza, ma c6
kha ning chuyén hoa hydrat cacbon khong phai lactoza, nhu ching Lactobacillus

delbrueckii subsp. bulgaricus thiéu hut lactoza; va
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b) mét hodc nhiéu hydrat cacbon khdéng phéi lactoza c6 kha ning dugc
chuyén hoa boi vi khuin axit lactic nhu duoc xic dinh trong a), trong d6, hydrat
cacbon khong phai lactoza c6 mit trong ché pham véi lugng duge tinh sao cho trd nén
suy kiét khi d6 pH ctia san phdm sita 1én men 14 nam trong khoang tir 4,9 dén 5,5, nhu

nam trong khoang tir 5,0 dén 5.4, tot hon 1a khoang 5.3,

Ngoai ra, sang ché dé xut viée sir dung ché phdm theo sang ché dé 1am ting
s6 luong t€ bao probiotic sdng duge trong‘ san phim sita 1én men, hodc dé lam cai
thién su ton tai ciia cc té bao probiotic theo thoi gian tét hon 14 trong 60 ngay, t6t hon
la & 4°C, nhu dugc so sanh véi san phém stra 1én men duoc 1én men béng ché phém

chtra

a) men cai chita vi khudn axit lactic bao gdm it nhit mot ching
Streptococcus thermophilus, ma khong thiéu hut lactoza, va it nhit mot chung
Lactobacillus ma khéng thiéu hut lactoza, tt hon 13 a L. delbrueckii subsp. bulgaricus

strain ma khong thiéu hut lactoza; va/hodc

b) i men cai chira vi khudn axit lactic bao gdm it nhit mot chung
Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén hoéa hydrat
cacbon khong phai lactoza, va it nhit mét chiung Lactobacillus thiéu hut lactoza, ma c6
kha ning chuyén héa hydrat cacbon khong phai lactoza, tot hon 1a chiing Lactobacillus

delbrueckii subsp. bulgaricus thiéu hut lactoza, va

ii. mot hodc nhidu hydrat cacbon khéng phai lactoza c6 khi ning dugc
chuyén hoéa bai vi khuén axit lactic nhu duge xdc dinh trong i), trong d6, hydrat
cacbon khong phai lactoza c6 mit trong ché pham véi lugng dugc tinh sao cho trd nén
suy kiét khi d0 pH cuia san phém stta 1én men 14 ndm trong khoang tir 4,9 dén 5,5, nhu

nim trong khoang tir 5,0 dén 5,4, tot hon 1a khoang 5,3.
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Mo ta van tat cac hinh vé

Fig 1. Profil axit hoa cua Bifidobacterium, BB-12® (chung Bifidobacterium
animalis subsp. lactis, BB-12® dugc luu gitt dudi tén DSM 15954) (BB-12®, A,
dudng nét lién) va L. rhamnosus, LGG® (chimg Lactobacillus rhamnosus, LGG®,
duge luu gitr dudi tén ATCC 53103) (LGG®, A, dudong nét dut), duoc céy trong nén

stra & 0,01% va dugc u & 38°C.

Fig 2. Profil axit héa ctia hdn hop chira Acidifix® 1,0 (Acidifix® 1a ching da
dugc dang ky Nhan hi¢u cia Chr. Hansen A/S) va Bifidobacterium, BB-12® (ching
Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gitt dudi tén DSM 15954)
(“Acidifix® 1,0, BB-12®”, duong chim chim), Acidifix® 1,0, BB-12® va LA-5®
(ching Lactobacillus acidophilus, LA-5®, dugc luu gitt dudi tén DSM 13241)
(“Acidifix® 1,0, BB-12® va LA-5®”, dudng nét lién) hoic Acidifix® 1,0, BB-12® va
L. rhamnosus, LGG® (chung Lactobacillus rhamnosus, LGG®, dugc luu gilt dudi tén
ATCC 53103) (“Acidifix® 1,0, BB-12® va LGG®”, dudng nét dut), duge céy trong

nén stta va dugc u & 38°C.

Fig 3. Profi axit héa ctia Acidifix® 1,0 + 0,01% BB-12® trong stta v61 0,41%
(B) va 0,90% sucroza (D). YoFlex® Mild® 1,0 +0,01 BB-12® (E) dugc sir dung lam
d6i ching (YoFlex® Mild 14 ching da dugc ding ky Nhan hiéu ctia Chr. Hansen A/S).

% sucroza 1a (trong lwong/thé tich) trén co sé nén sita.

M@ ta chi tiét sang ché

Quy trinh dé tao ra san pham sira 1én men

Sang ché dé cap dén quy trinh tao ra san phim sita 1én men, quy trinh nay bao

gom cac budec:

1. Thém vao nén sita:
a. men cai chra vi khuan axit lactic (LAB) bao gém it nhat mdt ching
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Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén hoéa hydrat
cacbon khong phai lactoza, va it nhit mot ching Lactobacillus thiéu hut lactoza, ma co
kha ning chuyén hoa hydrat cacbon khéng phai lactoza, tét hon 1a ching Lactobacillus
delbrueckii subsp. bulgaricus thiéu hut lactoza;

b. mét hodc nhidu hydrat cacbon khong phai lactoza c6 kha ning dugc
chuyén hoa boi vi khuén axit lactic nhu duge xac dinh trong muc a., trong d6, hydrat
cacbon khong phai lactoza dugc thém vao v6i lugng dugce tinh sao cho trd nén suy kiét
khi d6 pH cta san phdm sita 1én men 14 ndm trong khoang tir 4,9 dén 5,5, nhu nim
trong khoang tir 5,0 dén 5.4, tbt hon 1a khoang 5,3; va

c.  chang probiotic dugc chon tir nhém bao gdm chung Lactobacillus va
chung Bifidobacterium,

il. 1én men nén sira trong mot khoang thoi gian cho dén khi a target hoic

desired pH dat dugc dé thu duoc san pham sita 1én men.

Trong ban mo ta ndy cia sang ché, theo phuong an bit ky cta no, thuat ngf
“san phdm stra 1én men” ttrc 1a thuc phim hodc san phdm thirc in chin nudi trong do,
viée didu ché thue phidm hodc san phdm thire 3n chin nudi lién quan dén qué trinh 1én
men nén sita bing vi khudn axit lactic. “San phim sita 1én men” dugc str dung & day
bao gdm, nhung khong chi gidi han & cic san phidm nhu san phdm sita 1én men ua
nhiét, vi du, stta chua, sita chua uéng, stta chua khuéy, stra chua dac va sira chua giéng
dd uéng. Vi du, sita chua c6 thé duge loc dé loai bo hiu hét vang sita, din dén do dac

hon so véi sita chua chua qua loc (stta chua “da loc” hodc “dd ran cao™).

Trong ban md ta ndy cia sang ché, theo phuong an bat ky ciia n6, thuat ngir
“sira" cAn dugc hiéu trong ban md ta nay cla sang ché, 1a chét tiét cua vi khuan thu
duoc béng cach vit sita dong vat c6 va bét ky, chéng han nhu bo, ctru, dé, trau hoac
lac da. Theo phuong an dugc wu tién, stra 1a stta bo. Theo sang ché, sira c6 thé da duoc
ché bién va thuat ngir "sita" bao gdm sita nguyén chét, sita tach béo, sita khong béo,
stta it béo, stta nguyén kem, sira dd kht lactoza (vi dy, stra siéu loc (UF'd), mién 1a

lactoza khong bi enzym lactaza ti€u hoa thanh glucoza va galactoza), hodc sira cd dac.
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Stra khong béo 1a san phdm sira khong béo hoic sita gay. Sita it béo thudng duge dinh
nghia 14 sita ¢6 chua tir khoang 1% dén khoang 2% chét béo. Sita nguyén chét béo
thuong chtra 2% chat béo tré 1én. Thuat ngit "sita" duge ding dé chi cac loai sita tir
cac ngudn khic nhau. Ngudn sita ctia dong vat c6 vi bao gdm, nhung khong giéi han &

bo, ctru, dé, trau, lac da, lac da llama, ngua céi va huou.

Thuat ngir “nén sira” c¢6 thé 1a bit ky nguyén liéu sita nao c6 thé duge 1én men
theo sang ché. Do d6, nén sira hiru ich bao gém, nhung khong gi6i han &, cac phan
doan va dung dich/hdn dich cua sita hodc cic san pham gidng chira protein bat ky,
chéng han nhu sita nguyén chat hodc it béo, sita tich béo, sita tach bo, sita bdt hoan
nguyén, sita dic, sita khd, whey, whey permeat (la sdn phdm thu dugc bdng cdch tdch
protein va chdt béo sda ra khéi sia, siia tdch mét phdn chdt béo hodc sia tach béo bdng siéu loc),
lactoza, nudc cai tir su két tinh cua lactoza, dich c6 dic whey protein hodc kem. R&
rang, nén sita c6 thé c6 ngudn gbe tir bat ky dong vat cd vi nao, vi du, vé co ban 1a sira

dong vat c¢6 va nguyén chat, hodc sira bdt da hoan nguyén.

Theo mdt phuong an dugc wu tién cia sang ché, nén sira ma men cai (ia),
| hydrat cacbon khong phai lactoza (i.b.) chung probiotic (ic) trong budc 1 cua quy trinh
theo sang ché dugc thém vao c6 ham lugng lactoza nim trong khoang tir 30,0mg/ml
dén 70mg/ml, t5t hon 13 nim trong khoang tir 35mg/ml dén 65mg/ml, t6t hon nita 12
nim trong khoang tir 40mg/ml dén 60mg/ml, va tdt nhit 1a ndm trong khoang tir
50mg/ml dén 60mg/ml. Mitc d6 lactoza 1a khéng quan trong. Lactoza c6 thé duoc

thém vao nén sita, nhung chi mot phan s¢ dugc men bang probiotic.

Tét hon 13, nén sita bao gdm it nhit khoang 2,5% trong lugng protein, t6t hon
la tor khoang 2.9 dén khoang 4,5% trong lugng protein, thadm chi tdt hon nita 13, tur
khoang 4 dén khoang 4,5% trong lwong protein, nhur khoang 4,1% trong lugng protein.
Céc luong protein nay trong nén sira dan dén sita chua khudy dugc tét hoic sita chua
ubng. T6t hon 13, nén sita bao gdm tir khoang 0 dén khoang 3,8% trong luong chat

béo, nhu tir khoang 0,5 dén khoang 3,25% trong lugng chit béo. T4t hon nira 13, nén
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sita bao gdm khoang 2% trong luong chét béo. Theo phuong 4n duge wu tién, nén sira

bao gdm khoang 2% trong lwong chit béo va khoang 4,1% trong lugng protein.

Trude khi Ién men, nén stta c6 thé dugc dong hoa va thanh trung theo cac

phuong phép da biét trong linh vuc k¥ thuét nay.

Thuét ngit “dong hoa” duge sir dung & diy c6 nghia 13 tron manh dé thu duogc
hén dich hodc nhii twvong hoa tan. Néu déng nhat hoa duge thuc hién truée khi 1én
men, n6 ¢6 thé duge thuc hién dé pha v& chit béo stra thanh cac kich thude nho hon dé
n6 khong con tach ra khoi sita. Diéu nay co thé duoc thuc hién béng cach budc sira &

ap suat cao thong qua céc 16 nho.

“Ddng hoa hoéa” nhu dugc sir dung trong ban mo ta niy cta sang ché, theo
phuong 4n bat ky ctia né, c¢6 nghia 13 tron manh dé thu dugc huyén phi hodc nhii
turong hoa tan. Néu qué trinh dong héa duge thuc hién trude khi 1én men, nd c6 thé
dwoc thuc hién d& phan tach chit béo sira thanh cac kich thude nhé hon dé no khong
con tach ra khoi sira. Piéu nay c6 thé duoc thuc hién bang cach ép sita & dp suit cao

qua céac 10 nhd.

Thuat nglr “thanh trung” dugc st dung trong bdn mo ta nay cua sang ché, theo
phwong 4n bt ky cta n6, c6 nghia 1a xir Iy nén sita dé giam hodc loai bd sw ¢6 mit cia
cac sinh vat séng, chéng han nhu vi sinh vat. Tét hon 13, thanh trung dat dugc bﬁmg
cach duy tri nhiét d6 xac dinh trong mot khoang thoi gian xéac dinh. Nhiét do quy dinh
thuong dat duge bing cach dun néng. Nhiét d va thai gian co thé dugc chon dé tiéu
diét hodc 1am bat hoat mot sb vi khuan, chéng han nhu vi khuan c¢6 hai. Mot buée 1am
mat nhanh chéng cé thé theo sau d6. Vi du, nén sita c6 thé dugc xir 1y nhiét & 92°C
trong 3 phut, 1am ngudi dén 38°C va sau d6 dugc cdy nhur mo ta trong budc i. ctia qua

trinh clia sang ché.

Budc i. cua quy trinh theo sang ché bao gom viéc thém vao nén sira:
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a. men c4i chira vi khuin axit lactic (LAB) bao goém it nhit mot ching

Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén hoa hydrat
cacbon khong phai lactoza va it nhit mot ching Lactobacillus thiéu hut lactoza, ma c6
kha ning chuyén hoa hydrat cacbon khong phai lactoza, nhu ching Lactobacillus

delbrueckii subsp. bulgaricus thiéu hut lactoza.

Tét hon 13, men cai bao gbém hai ching Streptococcus thermophilus thiéu hut
lactoza, ma c6 kha nang chuyén héa hydrat cacbon khong phai lactoza va mot chiing
Lactobacillus thiéu hut lactoza, ma c¢6 kha ning chuyén hoa hydrat cacbon khong phai
lactoza, t6t hon 1a mot chung Lactobacillus delbrueckii subsp. bulgaricus thiéu hut

lactoza.

Viéc thém cac ching vao nén sita con c6 the dugce dé cap dén trong ban mo ta

nay cua sang ché, 1a “cay”.

Trong ban md ta niy cia sang ché, theo phuong 4n bit ky cila né, thuat ngir
"vi khuén axit lactic" (“LAB”) 1a dé chi vi khun loai thuc phdm tao ra axit lactic 1a
san phdm cudi cing clia qué trinh trao dbi chit chinh ciia qui trinh 1én men hydrat
cacbon. Céc vi khudn ndy c6 lién quan v6i nhau béi cac dic diém chung vé chuyén
hoa va sinh ly va thuong 1a Gram duong, GC thép, chiu dugc axit, khong tao bao tir,
khong hé hép, truc khuén hinh que hodc cAu khuén. Trong giai doan 1én men, viéc ti€u
thu hydrat cacbon boi cdc vi khudn nay gdy ra su hinh thanh axit lactic, lam gidm do
pH va dan dén sy hinh cuc dong protein. Do d6, nhitng vi khuén nay chiu trach nhiém
v& qua trinh axit héa sita va két ciu ctia san phdm sita. Céac vi khuén axit lactic hiru ich
nhét trong cong nghiép duge tim thiy véi cac bd “Lactobacillales” bao gdm
Lactococcus spp., Streptococcus spp., Lactobacillus spp., Leuconostoc spp.,
Pediococcus spp. va Propionibacterium spp. Ching thuong duge st dung lam moi

trrong nudi cay thuc pham riéng 1€ hodc két hgp vdi cac vi khuan axit lactic khac.

Vi khuin axit lactic, bao gbém Vi khuin thudc loai Lactobacillus sp. va

Streptococcus sp., thuong duge cung cip cho nganh cong nghiép sita dudi dang nudi
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cdy dong lanh (F-DVS) hoic déng kho (FD-DVS) dé nhan gidng khoi dong sb luong
16n hodc dwoc goi 1a nudi cdy "Direct Vat Set" (DVS), duoc ciy truc tiép vao binh
hodc thung 1én men dé tao ra mot san phém stra, chéng han nhu san phém stta 1én men.
Cac chung nuoi céy vi khuan axit lactic nhu vay noi chung dugc goi “men cai” hodc
“men khoi ddu”. Thong thudng, men cai cho sita chua bao 2dm Streptococcus
thermophilus (sau day con goi 1a “LB” hodc “Lb”) va Lactobacillus delbrueckii subsp.
bulgaricus, va ¢ hau hét céac quéc gia, stta chua theo ludt dugc dinh nghia la mot san

pham stra 1én men dugc san xuat bang cach sir dung men céi chira hai chung noi trén.

“Men c4i” ctia vi khudn axit lactic (LAB) theo sang ché theo phuong an bt ky
clia n6 bao gbém hodc, theo cach khic, bao gdm it nhit mot ching Streptococcus
thermophilus thiéu hut lactoza, ma c6 kha nang chuyén hoéa hydrat cacbon khong phai
lactoza, va it nhit mot ching Lactobacillus thiéu hut lactoza, ma c6 kha ning chuyén
héa hydrat cacbon khong phai lactoza, tot hon 13 ching Lactobacillus delbrueckii
subsp. bulgaricus thiéu hut lactoza. Cac men c4i nay chiu trach nhiém d6i véi viée axit

héa nén sita. Cac men cai nay c6 thé 1a méi, dong lanh, hodc dugc dong khd.

Pé tao ra san phém sita 1én men, men cai c6 thé dugc thém vao véi lugng bét
ky. Thong thudng, men cai duoc thém vao véi lwong dé dat duge ndéng do nim trong
khoang tir 0,001 dén 3%, nhu 0,05%, 0,01%, 0,015%, 0,02%, 1%, 2%, 3%, tt hon 1a
tir 0,001 dén 0,025%, trong d6, % 1a tinh theo trong lugng trén thé tich ctia tong hrong
ctia nén sira (% trong lwong/thé tich), nhu tir 0,0015 dén 0,15% trong luong/thé tich,
nhu tir 0,01 dn 0,015% trong lugng/thé tich, hoic tir 0,01 dén 0,02% trong luong/thé
tich, hodc tr 0,01 dén 0,025% trong Iuong/thé tich cda téng lugng cua nén sira. Tt
hon 13, men cai dugc thém vao dudi dang méi trudng nudi cdy duge cd dong lanh vai
lwong tir 0,01% trong luong/thé tich dén 0,04% trong lwong/thé tich cua téhg luong
cta nén sita, nhu 0,01% trong luong/thé tich hoac 0,02% trong lu’o‘ng/thé tich. Dich
nudi cdy co dic déng lanh thong thudng chua tir 6E+10 dén 1,5E+11 CFU/g. Theo
cach khac, men cai dugc thém vao dudi dang dich nuoi céy lam kho dong lanh véi

lugng tur 0,001 dén 0,0025% trong luong/thé tich cua téng lugng cua nén sita. Tt hon
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nira 13, men céi dugc thém vao duéi dang méi trudng nudi ciy dugc cd dong lanh véi
luong dé dat dugc ndng d6 1a khoang 0,01% trong lugng trén thé tich (% trong
lwong/thé tich) ctia tong lwong cia sita, t6t hon 1a trong do, stra ¢6 ham lugng chét béo

1a khoang 2% trong luong va ham lugng protein 1a khoang 4,1% trong luong.

Theo phuong an dugc uu tién, men cai duge thém vao nén sita v6i lugng 13 tir
khoang 1E+06 dén khoang 1E+08 CFU/ml nén sira (tong luong vi khudn, tuc 13, it
nhit mot ching Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén
hoa hydrat cacbon khong phai lactoza va it nhit mét ching Lactobacillus thiéu hut
lactoza, ma c6 kha ning chuyén hoa hydrat cacbon khong phai lactoza), t6t hon 14 vai
luong 13 tr khoang SE+06 dén khoang 1E+07 CFU/ml nén sita, nhu tir khoang
6E+06 CFU/ml dén khoang 1,5E+07 CFU/ml, tham chi tdt hon nira 12 véi lugng 1a tur
khoang 1,2 dén khoang 1,3E+07 CFU/ml, t6t hon 1a khi nén sita c6 ham luong chét

béo 1a khoang 2% trong luong chit béo va khoang 4,1% trong lugng protein.

Nhu duge mé ta trong cong bd don qubc t&¢ WO 2005/003327, s& c6 loi khi
thém mot s tic nhan bao vé lanh vao men cai. Do d6, men cai theo budc i.a. clia quy
trinh theo séng ché ¢6 thé chira mot hodc nhiu tac nhan bao vé lanh duge chon tir
nhém bao gdém inosin-5’-monophosphat (IMP), adenosin -5’-monophosphat (AMP),
guanosin-5’-monophosphat (GMP), uranosin-5’-monophosphat (UMP), xytidin-5’-
monophosphat (CMP), adenin, guanin, uraxil, xytosin, adenosin, guanosin, uridin,
xytidin, hypoxanthin, xanthin, hypoxanthin, orotidin, thymidin, inosin va din Xuét ciia

hop chit bat ky nay.

Thuat nglt “thiéu hut co ché chuyén héa lactoza” va “thiéu hut lactoza” dugc
sir dung trong ban md ta ctia sang ché, mo ti LAB ma mot phan hodc hoan toan mét di
kha ning st dung lactoza 1am ngudn dbi v6i sy ting truong ciia té bao hodc duy tri kha
ning séng cua t& bao. LAB tuong tng c6 kha ning chuyén héa mot hoic nhiéu hydrat
cacbon dugc chon tir sucroza, galactoza va/hodc glucoza hodc hydrat cacbon 1én men

khac. Do cac ngudn hydrat cacbon nay 1a khong c6 mit mot cach tu nhién trong sira
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v6i lwong di d& hd tro qua trinh 1én men bang thé dot bién thiéu hut lactoza, van cin
phai thém céc hydrat cacbon vao stta. LAB thiéu hut lactoza va thiéu hut mét phan c6
thé duoc dic trung boi tdp doan tring trong mdi truong chira lactoza va X-Gal. LAB
thiéu hut lactoza va phuong phép tao ra né duoc mo ta chung, lam vi du va luu giit
trong cac don yéu cdu cp patent dugc cong bd trude do, bao gdbm WO 2013/160413,
PCT/EP2015/063767 va PCT/EP2015/063742, trong dé md ta cadc phuong phdp tao ra
LAB v6i su thiéu hut trong chuyén hoa lactoza va cac ching cu thé thu dugc béi cac

phuong phap nay.

Thuét ngit "c6 kha ning chuyén héa mét hodc nhidu hydrat cacbon khong phai
1a lactoza c6 trong sita" dwoc st dung trong ban mo ta nay clia sang ché, theo phuong
4n bat ky ciia n6 dé mo ta hoat dong chuyén hoa cia LAB thiéu hut lactoza gy ra hinh
thanh axit lactic 14 san phdm chuyén hoa cubi ciing chinh ctia qua trinh 1én men hydrat

cacbon bang cach st dung hydrat cacbon khong phai 12 lactoza.

Theo mot phwong 4n cu thé cua sang ché, chiing thiéu hut lactoza c6 kha ning
chuyén héa mot hodc nhiéu hydrat cacbon khong phai lactoza dugc chon tir nhém bao
gdm sucroza, galactoza va glucoza, tbt hon 13 sucroza. Theo mot phuong 4n cu thé cia

sang ché, ching thiéu hut lactoza c6 kha ning chuyén hoa galactoza.

Theo phuong 4n dugc wu tién, it nhat mot ching Streptococcus thermophilus
thiéu hut lactoza, ma c6 kha ning chuyén hoa hydrat cacbon khong phai lactoza, va it
nhit mot ching Lactobacillus thiéu hut lactoza, ma c6 kha ning chuyén héa hydrat
cacbon khong phai lactoza, tot hon 1a ching Lactobacillus delbrueckii subsp.
bulgaricus thiéu hut lactoza, ma chira men céi duoc thém vao nén sira trong budc a
ctia quy trinh theo sang ché, c6 kha ning chuyén héa hydrat cacbon khong phai lactoza
tuong tu, t6t hon 14 sucroza. Theo phwong an khac, it nhat mot ching Streptococcus
thermophilus thiéu hut lactoza, ma c6 kha nang chuyén héa hydrat cacbon khong phai
lactoza, va it nhit mot chung Lactobacillus thiéu hut lactoza, ma c6 kha ning chuyén

hoa hydrat cacbon khong phai lactoza, tot hon 1a ching Lactobacillus delbrueckii
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subsp. bulgaricus thidu hut lactoza, ma chira men cai dugc thém vao nén sira trong
bude a cta quy trinh theo sang ché, c6 kha ning chuyén héa hydrat cacbon khac khong
phai lactoza, t6t hon 1a trong d6, hydrat cacbon khong phai lactoza khong phai 1a
glucoza. Vi du, it nht mot ching Streptococcus thermophilus thiéu hut lactoza c6 kha
nang chuyén héa sucroza va it nhat mot ching Lactobacillus thiéu hut lactoza c6 kha

nang chuyén hoa galactoza, hoac nguoc lai.

Tét hon 13, ching thiéu hut lactoza Streptococcus thermophilus dugc chon tir

nhém bao gom:

(a) (1) ching dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2014-06-12 véi sb hiéu DSM 28952;

(i) ching thu dugc tr DSM 28952, trong dd, ching thu dugc nay con
duoc dic trung bdi né c6 kha ning tao ra tip doan tring trén mdi trudng chira

lactoza va X-QGal;

(b)) @) ching dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2014-06-12 véi ) hiéu DSM 28953;

(i) chung thu dugc tr DSM 28953, trong do6, chung thu dugc nay con
duoc dic trung bdi nd ¢6 kha ning tao ra tdp doan tring trén mdi trudng chira

lactoza va X-Gal;

(c) () chung dugc luu git tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2017-08-22 v6i sb hiéu DSM 32599;
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(i) ching thu dugc tirt DSM 32599, trong do, chung thu dugc nay con
duoc dac trung boi nd c6 kha ndng tao ra tdp doan tréng trén moi trudng chira

lactoza va X-Gal; va

(d @ ching dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2017-08-22 véi sb hiéu DSM 32600; va

(i) chung thu dugc tr DSM 32600, trong do, chiing thu dugc nay con
duoc dac trung boi n6 c¢6 kha nang tao ra tdp doan tréng trén moi truong chira

lactoza va X-Gal.

Tét hon 14, ching Lactobacillus thiéu hut lactoza c6 mit trong men cai la
ching Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza. Tt hon nita 13,
ching Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza dugc chon tir

nhom bao gdém:

(i) ching dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2014-06-12 v6i sb hiéu DSM 28910; va

(ii) ching thu duogc tr DSM 28910, trong d6, ching thu dugc nay con dugc
dac trung béi né c6 kha ning tao ra tip doan tring trén mai truong chira lactoza va X-

Gal.

Trong ban md ta nay cua sang ché, theo phuong &n bat ky cla no, thuat ngir
“chung cé nguodn goc tir” hodc “ching ma c6 thé thu dugce tr” (“cac chung c6 ngudn

7
Aty Y2

gbc tir d6) hodc “ching ddt bién” tirc 1a cac ching ma c6 thé thu duoc tir cac ching
khac (vi du cac ching duoc luu giit néu trén) bang cach, vi du nhu k¥ thuat di truyén,
btrc xa va/hodc xt ly héa hoc. Thudt ngit “céc chung c6 ngudn gbc tir 46 hodc “ching

dot bién” cling c6 theé 1a cac theé dot bién xuat hién mot cach tuy nhién. Diéu uu tién 1a

17



51537 18/79

“cac chimg c6 ngudn gbc tir d6” hodc “chung dot bién” 1a cac thé dot bién tuong
duong vé mit chuc nang, vi du nhu céac dot bién vé co ban giéng hodc dugce cai thién
c4c dic tinh nhu dong me cia chung. Vi du, ching thu duge hodc ching dot bién nay
con duogc dic trung béi n6 c6 kha ning tao ra tdp doan tring trén moi truong chia
lactoza va X-Gal. Dac biét, “céc ching co ngué)n géc tr d6” hoac “ching dot bién” dé
cép dén cac chung thu duoc bang cich dua mot chung theo séng ché (vi du, cac chung
duoc luu giit néu trén) theo bit ky xir Iy gy dot bién dugc st dung théng thuong bao
gbm xir Iy bang chét gdy dot bién héa hoc nhu etan metan sulphonat (EMS) hozc N-
metyl-N'-nitro-N-nitroguanidin (NTG), anh sadng tia cuc tim (UV), hodc d6i voi mot
thé dot bién tu phat. Thé dot bién co thé trai qua mot sé phuong phap xir Iy gay dot
bién (phuong phép didu tri duy nhét nén duge hidu 12 mét bude gay dot bién sau do6
mot bude sang loc/lwa chon), nhung hién nay dugc uu tién 1a khong quéa 20, hodc
khong qua 10 hodc khong qua 5, phuong phap diéu tri (hoic budc sang loc/lwa chon)
duge thuce hién. Trong thé dot bién duoc wu tién hién nay, it hon 1%, it hon 0,1%, duéi
0,01%, it hon 0,001% hodc thdm chi it hon 0,0001% nucleotit trong bd gen vi khuan

da dugc thay thé bﬁng mot nucleotit khac, hodc bi x6a, so sanh v6i chiung me.

Theo phuong an duge wu tién theo sang ché it nhit mot ching Streptococcus
thermophilus thiéu hut lactoza, ma c6 kha ning chuyén hoa hydrat cacbon khong phai
lactoza, va/hodc it nhit mot ching Lactobacillus thiéu hut lactoza ma c6 kha nang
chuyén hoéa hydrat cacbon khong phai lactoza, t6t hon 1a L. delbrueckii subsp.

bulgaricus, 12 ching phan giai protein, tot hon chiing phan giai protein cao.

Trong ban md t niy cua sang ché, theo phwong 4n bét ky ciia né, LAB la
ching “LAB phan gidi protein” néu né chtra mot proteinaza thanh té bao hoat tinh.
Proteinaza ctia thanh té bao thiy phén cac protein sita, ching han nhu casein, va do d6
cai thién chit lvong stra nhu mot méi truong dé LAB phat trién nhanh chéng cé cac
chét hd tro axit amin. Proteinaza thanh té bao da dugc xdc dinh va dic trung chi tiét
trong nhidu LAB, bao gdbm PrtP cia L. lactis, PrtS cia S. thermophilus va PrtB cta
Lactobacillus delbrueckii subsp. bulgaricus (Lb. bulgaricus). Do d6, c6 thé xac dinh
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duoc LAB phén giai protein bing su hién dién clia gen ma hoa proteinaza cta thanh té
bao. Ngoai ra, LAB phén gii protein c6 thé dugc x4c dinh bang chat nén huynh quang
floresxein isothioxyanat danh ddu casein hodc thir nghiém casein FITC, trong d6 su
gia ting huynh quang do sy phét trién ctia ching trong 6 gidy trong moi trudng c6 chira
casein duge danh du huynh quang so véi cdc mau ddi ching khong c6 té bao bién
dang duoc xac dinh. Chi tiét day da vé thir nghiém duge cung cp, vi du, trong Vi du 1

ctia cong bd don québc té WO 2017/125600.

Tét hon 13, it nhit mot chung Streptococcus thermophilus thiéu hut lactoza,
ma c6 kha ning chuyén héa hydrat cacbon khong phai lactoza, dugc thém vao nén sira
trong budc i.a. cia quy trinh theo sang ché véi luong tir 1E+04 dén 1E+10 CFU
(colony forming units: don vi hinh thanh tip doan)/ml nén sira, t6t hon 13 tir 1IE+05 dén
IE+10 CFU/ml, hoic tir 1E+06 dén IE+10CFU/ml, hodc tr 1E+07 dén
1E+09 CFU/ml, t6t hon 13 khi nén stra c6 ham lugng chit béo 1a khoang 2% trong
luong chét béo va khoang 4,1% trong lugng protein. Tot hon nita 13, it nhét mot ching
Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén hoa hydrat
cacbon khong phai lactoza, tét hon 14 sucroza, dugc thém vao nén sita trong budc i.a.
clia quy trinh theo sang ché véi luong tir 1E+06-1E+08 CFU/ml nén sira, tot hon 13 khi
nén sita ¢6 ham lugng chéit béo 1a khoang 2% trong lwong chat béo va khoang 4,1%

trong lugng protein.

Tt hon 14, it nhat mot ching Lactobacillus ma c6 kha ning chuyén hoa hydrat
cacbon khéng phai lactoza, t6t hon 14 L. delbrueckii subsp. bulgaricus, dwgc thém vao
nén sira trong budc ia. cia quy trinh theo sang ché véi luong tir 1E+04 dén
1E+10 CFU/ml nén sita, tot hon 1 tir 1E+05 dén 1E+10 CFU/ml, hodc tir 1E+06 dén
1E+10 CFU/ml, hodc tir 1E+07 dén 1E+09 CFU/ml, tét hon 1a khi nén sita c¢6 ham
luong chét béo 1a khoang 2% trong lugng chit béo va khoing 4,1% trong luogng
protein. Tot hon nita 13, it nhat mot ching Lactobacillus ma c6 kha ning chuyén hoa
hydrat cacbon khong phai lactoza, tdt hon 1a L. delbrueckii subsp. bulgaricus, dugc

thém vao nén sira trong budc i.a. cia quy trinh theo sang ché véi lugng tir 1E+06 —
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1E+08 CFU/ml nén sita, t6t hon 1a khi nén sta ¢6 ham lugng chéit béo 1a khoang 2%

trong luwong chat béo va khoang 4,1% trong lwong protein.

Nhu dugc mo ta & trén, theo phuong an duge vu tién cua quy trinh theo sang
ché, it nhit mot ching Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning
chuyén hoa hydrat cacbon khong phai lactoza va it nhat mot ching Lactobacillus thiéu
hut lactoza, ma c6 kha ning chuyén hoa hydrat cacbon khong phai lactoza durgc thém
vao nén sita (“muc lidu cdy™), tbt hon 1a c6 ham lugng chit béo 1a khoang 2% trong
luong chit béo va khoang 4,1% trong lugng protein, véi téng lugng tir khoang 1E+06
dén khoang 1E+08 CFU/ml nén sita, tot hon 1a vé6i tong luong tir khoang SE+06 dén
khoang 1E+07 CFU/ml nén sita, nhu khoang 6E+06 CFU/ml dén khoang
1,5E+07 CFU/ml, thdm chi t&t hon nita 1a v&i tong luong tir khoang 1,2E+07 CFU/ml
dén khoang 1,3E+07 CFU/ml.

Ty 1& cia céc s6 dém té bao vi khuin cta it nhat mot ching Streptococcus
thermophilus thidu hut lactoza, ma c6 kha nang chuyén héa hydrat cacbon khong phai
lactoza (ST) va it nhat mét chung Lactobacillus thiéu hut lactoza, ma c6 kha ning
chuyén hoa hydrat cacbon khong phai lactoza, tét hon 1a L. delbrueckii subsp.
bulgaricus (LB) (ST:LB) trong men céi hodc nén sita & luc bit dau 1én men c6 thé d&
dang x4c dinh duoc bang mot chuyén gia thong thuong. Theo mdt phuwong an cu thé,
the ratio is ndm trong khoang tir 99:1 dén 1:99, nhu 95:5 dén 5:95, 80:20 dén 20:80,
hodc 70:30 dén 30:70, hodc 60:40 dén 40:60, hoic 50:50 (ST:LB). Ty 1& uu tién nam
trong khoang 90:10 dén 99:1 (ST:LB).

b. hydrat cacbon khong phai lactoza c6 kha ning duge chuyén hoéa boi vi

khuén axit lactic nhu duoc x4c dinh trong muc a

Trong ban md ta niy ciia sang ché, theo phuong 4n bét ky ctia no, thuat ngir
“hydrat cacbon khong phai lactoza” tirc 1a hydrat cacbon bét ky, khong phai 12 lactoza,
va 1a LAB thiéu hut lactoza theo sang ché c6 kha ning chuyén héa. Theo mdt phuong

an cu thé cta sang ché, hydrat cacbon khong phai lactoza dugc chon tir nhém bao gbm
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sucroza, galactoza va glucoza. T6t hon 13, hydrat cacbon khong phai lactoza khéng

phai 1a glucoza. Tham chi t6t hon nita 13, hydrat cacbon khong phai lactoza 1 sucroza.

Hydrat cacbon khong phai lactoza duoc thém vao dén nén sira véi lugng duoc
tinh sao cho trd nén suy kiét khi d6 pH cta san phim sira 1én men 13 nam trong khoéng
tr 4,9 dén 5,5, nhu nidm trong khoang tur 5,0 dén 5.4, t6t hon 1a khi do pH cuda san
phim sira 1én men 1a khoang 5,3. Profil axit hoa ctia nén stta c6 thé duoc tuan theo tidu
chuén tire 1a da biét véi nguoi co hiéu biét trung binh trong linh vuc k¥ thuét, nhu, vi

duthiét bi xac dinh d6 pH onlin.

Trong ban md ta nay cla sang ché, theo phuong 4n bit ky ciia n6, thuat ngir
“lam suy kiét” lién quan dén hydrat cacbon khong phai lactoza tirc 1a nong do cua
hydrat cacbon khong phai lactoza 12 0 hodc thip dén mirc sao cho men cai nhu dugc
xé4c dinh trong budc i.a. khong c6 kha nang phat trién nita, hodc qua thip dén muc men
cai nhu duogc xac dinh trong budc i.a. khong con kha nang axit héa nén sita nita. Luu
y, toc do/hd so ting trudng va axit héa co twong quan truc tiép. D4u hidu khong c6 su
phat trién clia men céi sira chua dugc hién thi trén profil axit hoa. Mot khi (céc) hydrat
cacbon ¢6 thé 1én men (vi dy, sucroza) bi suy kiét, s& c6 mot diém dut gdy trong dudong
cong axit hoa. Tir thoi diém d6, d6 déc/hinh dang ctia dudng cong dugc thay dbi, cho
thdy rang chi mot phan khac (probiotic) ctia hdn hop nudi ciy dang phét trién. Viéc
thiéu sy tang trudng clia men céi cia budc a clia quy trinh theo sang ché ciing 6 thé
dugc xac dinh, vi du, bing cach dan 1én dia cac chung ST (Streptococcus
thermophilus). Theo mot phuong 4n cu thé cua sang ché, khi két thic qué trinh 1én
men, ndng do cua hydrat cacbon khong phai lactoza ma tai d6 né bi “suy kiét” c6 thé
nim trong khoang dudi 100mg/g, chiang han nhu duéi 30mg/g, bao gdm nim trong

khoang tir 25mg/g dén 0,01mg/g, hoic trong khoang tir Smg/g 0,01mg/g.

Trong ban md ta nay, khi d6 pH cia san pham sita 1én men 4 nim trong
khoang tur 4,9 dén 5,5, nhu nim trong khoang tir 5,0 dén 5,4, t6t hon 1a khi do pH cua

san pham sira 1én men 1a khoang 5,3, qua trinh Ién men do qua trinh trao doi chat cta
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men cai két thuc. Theo sang ché nay, qua trinh 1én men ciia men cai do d6 két thuc
bang cach lam suy kiét mot hodic nhiéu hydrat cacbon khong phai lactoza. Tuy nhién,
vi nén sita con bao gdm cac ching probiotic, c6 thé chuyén hoa hydrat cacbon c6 mit
trong ché phdm, nhu lactoza, nén qua trinh 1én men do su chuyén hoéa cia cac ching
probiotic sé& tiép tuc. Trén thuc té, trong phin mo ta clia quy trinh theo sang ché, qua
trinh 1én men nén sita do su chuyén hoa cua cac ching probiotic, t6t nhat 1a ching
probiotic duge chon tir nhém bao gdm chiing Lactobacillus va ching Bifidobacterium,
xem dudi ddy, 14 duoc mong mubn, va s& tét hon 1 xay ra theo buée ii. cia quy trinh

ctia quy trinh theo sang ché.

Do d6, qua trinh 1én men nén sita do qua trinh chuyén héa men céi (qua trinh
di héa cia hydrat cacbon khong phai lactoza) s& dimg lai & do pH tir 4,9 dén 5,5,
chéng han nhu tir 5,0 dén 5.4, t6t nhét 1a khoang 5,3, bdi vi hydrat cacbon khong phai
lactoza (d3) bi suy kiét, va men cai vé co ban khong con kha ning phat trién/axit hoa
nén sira. Tuy nhién, vi nén sita bao gdm cac chiing khac, tirc 13, duge chon tir nhém
bao gém ching Lactobacillus va chimg Bifidobacterium, c6 thé/c6 kha ning chuyén
hoa mot hodc nhidu hydrat cacbons van c6 trong nén sita, nhu lactoza, qué trinh 1én

men nén sita s& ti€p tuc, xem bén dudi.

Luong hydrat cacbon khéng phai lactoza dugce thém vao nén sita phu thudc
vao mot sb thong sb, bao gém chung vi khuén axit lactic dugc st dung trong men cai,
ché phim nén stra, nhiét d6 1én men va do pH dich mong muén, trong trudng hop hién
tai 1a tir 4,9 dén 5.5, chﬁng han nhu tr 5,0 dén 5,4, t6t nhit 1a khoang 5.,3. Luong
hydrat cacbon khong phai lactoza s& dugc thém vao nén sita c6 thé dugc xac dinh bing
thir nghiém va viéc thyc hién thir nghiém d6 nam trong hiéu biét ctia ngudi c6 hiéu
biét trung binh trong linh vuc k§ thuét nay. Theo d6, ngudi c6 hiéu biét trung binh
trong linh vuc k¥ thudt nay c6 thé tinh toan luong hydrat cacbon khong phai lactoza,
t6t hon 1a sucroza, can dugc thém vao nén sita trong bude i.b. ctia quy trinh theo sing
ché sao cho men cai duoc bd sung & budc i.a. ngimg phat trién vi hydrat cacbon khong

phéi lactoza da bi suy kiét khi d6 pH cuia san phdm sira 1én men 14 nam trong khoang
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tr 4,9 dén 5,5, nhu ndm trong khoang tur 5,0 dén 5.4, t6t hon 1a khi do pH cuda san

phim sita 1én men 1a khoang 5,3.

Do d6, ¢6 thé d& dang x4c dinh luong hydrat cacbon khdng phai lactoza trén
co sé LAB dugc st dung va qua trinh axit héa mong mudn (do pH dich tr 4,9 dén 5,5,
ching han nhu tir 5,0 dén 5.4, t6t nhét 12 khoang 5,3) chi yéu do men céi bao gom it
nhit mot ching Streptococcus thermophilus thiéu hut lactoza, ma c6é kha ning chuyén
hoa hydrat cacbon khong phai lactoza, va it nhat mot ching Lactobacillus thiéu hut
lactoza ma c6 kha niang chuyén hoéa hydrat cacbon khéng phai lactoza, t6t hon 1a L.
delbrueckii subsp. bulgaricus. Trong hau hét cic trudng hop, sucroza, galactoza
va/hodc glucoza, tdt hon 1a sucroza, dugc thém vao sita v6i luong dan dén néng do
nim trong khoang tir 0,4g/L dén 10g/L, hodc nam trong khoang tir 1g/L dén 8g/L hoic
nam trong khoang tir 2g/L dén 6g/L.

Theo phuong an dugc wu tién, hydrat cacbon khong phai lactoza, t6t hon 1a
sucroza, dugc thém vao nén sita trong budc i.b. ciia quy trinh theo séng ché véi luong
1a nho hon 0,9% trong d6, % 1 tinh theo trong lwong trén thé tich ciia tong luong cia
nén sita (% trong luong/thé tich), tot hon 1a véi luong 1a nho hon 0,7%, tham chi t6t
hon nita 1a v6i lugng 12 nhé hon 0,5%, nhu 0,41%, tdt hon 1a trong do, nén sita bao
gbdm khoang 2% trong luong chit béo va khoang 4,1% trong lugng protein, men cai
trong budc i.a. duge thém vao t6t hon 1a duéi dang mdi trudng nudi cdy dugc cb dong
lanh véi lugng 1a 0,01% trong luQ'ng/thé tich (vi dy, khoang 1,2-1,3E+07 CFU/ml) cda

tdng luong cua sira va nhiét do 1én men 1a khoang 38°C.

Vi du, khi Iugng men cai dugc thém vao trong bude i.a. la 0,01% trong
lwong/thé tich (vi du, khoang 1,2-1,3E+07 CFU/ml), hydrat cacbon khong phai lactoza
duoc thém vao trong budc i.b., tdt hon 14 sucroza, dugc thém vao véi lugng 1a nho hon
0,9%, t6t hon 1a véi lugng 1a nhé hon 0,7%, tham chi tdt hon nita 1a voi luong 14 nhé
hon 0,5%, t6t hon 12 nim trong khoang tir 0,5% va 0,41%, t6t nhat 1a khoang 0,41%,

trong d6,% 14 tinh theo trong luong trén thé tich (trong lwgng/thé tich) trén co sé nén
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sita (% trong luong/thé tich), tbt hon 14 trong d6, nén sita bao gdm khoang 2% trong
lwong chét béo va khoang 4,1% trong luong protein va nhiét do 1én men 13 khoang

38°C.

c. chung probiotic dugc chon tir nhém bao gdm ching Lactobacillus va ching

Bifidobacterium.

Trong ban mb ta nay cua sang ché, theo phuong 4n bat ky ctia no, thuat ngir
“yi khudn probiotic” hodc “chiing probiotic” ding dé chi cac vi khuan séng duoc duge
str dung véi lugng vira dd cho ngudi ti€u dung nham muc dich dat dugc tac dung nang
cao strc khée & ngudi dung. Vi khuin probiotic ¢6 kha ning ton tai trong cac didu kién

cua duong tiéu hoa sau khi udng vao va xam nhép vao rudt cia nguoi dung.

Theo mét phuong 4n cu thé cia sang ché chiing probiotic theo sang ché duoc
chon tr nhém bao gdbm vi khudn thudc gibng Lactobacillus, nhu Lactobacillus
acidophilus, Lactobacillus paracasei, Lactobacillus rhamnosus, Lactobacillus
paracasei, Lactobacillus delbrueckii, Lactobacillus lactis, Lactobacillus plantarum,
Lactobacillus reuteri va Lactobacillus johnsonii, gidng Bifidobacterium, nhu
tBifidobacterium longum, Bifidobacterium adolescentis, Bifidobacterium bifidum,
Bifidobacterium breve, Bifidobacterium animalis subsp. lactis va Bifidobacterium

infantis, va cac loai twong tu khac.

Theo phuong an dugc wu tién, ching Lactobacillus probiotic dugc chon tir
nhém bao gdébm Lactobacillus acidophilus, Lactobacillus paracasei, Lactobacillus
rhamnosus, Lactobacillus casei, Lactobacillus delbrueckii, Lactobacillus lactis,

Lactobacillus plantarum, Lactobacillus reuteri va Lactobacillus johnsonii.

Theo mdt phwong 4n cu thé cua sang ché, ching Lactobacillus probiotic dugc
chon tir nhém bao gdm ching Lactobacillus rhamnosus, ching Lactobacillus

acidophilus va chung Lactobacillus paracasei.

24



51537 25/79

Theo phwong 4n dugc uwu tién theo sing ché, ching probiotic 1a ching
Lactobacillus rhamnosus, LGG®, dugc luu giit dudi tén ATCC 53103. Theo phuong
an dwoc wu tién khac cua sang ché, chung probiotic 1a ching Lactobacillus
acidophilus, LA-5%, dugce luu gitt dudi tén DSM 13241. Theo mdt phuong an cu thé
clia sang ché, ching probiotic is ching Lactobacillus paracasei CRL 431 duoc luu giit
duéi tén ATCC 55544, loai ndy 1a c6 ban san & quy mo cong nghiép. Theo phuong 4n
dugc wu tién, ching Lactobacillus probiotic khong phai 1a ching L. paracasei
CRL 431, dugc luu gitt duéi tén ATCC 55544 hodc chung L. paracasei CHCC 2115,
duogce luu gitt tai DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen
GmbH, Inhoffenstr. 7B, D-38124 Braunschweig, on 2007-06-27, v&i s6 hiéu luu gitt
DSM 19465.

Theo mdt phuong 4n cu thé cia sang ché, chung probiotic Bifidobacterium
duge chon tir nhém bao gdém Bifidobacterium longum, Bifidobacterium adolescentis,
Bifidobacterium bifidum, Bifidobacterium breve, Bifidobacterium animalis subsp.

lactis va Bifidobacterium infantis.

Theo mét phuong 4n cu thé cta sang ché, ching Bifidobacterium probiotic 14
Bifidobacterium animalis subsp. lactis, BB-12®, con dugc goi la BB-12®, dugc luu
gitt tai DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH,
Mascheroder Weg. 1b, D-38124 Braunschweig, on 2003-09-30 véi s hiéu luu gilt
DSM 15954. Bifidobacterium, BB-12®, 1a ching vi khudn probiotic d biét, c6 thé thu
duoc tir Chr. Hansen A/S, Horsholm, DK. Trong trudng hop BB-12®, cic bang ching
1am sang sin c6 cho thiy riang can c6 lidu luong hang ngay it nhit 1E + 09-1E + 10
CFU vi khuén probiotic ¢6 thé séng dugc. Do d6, can c6 muc vi khudn probiotic cao,
vi du: 1E + 08 CFU trén mdi gam san phim stta 1én men (vi du, san pham sita chua

sita [én men).

Theo phuong &4n dugc uu tién, budce i.c. bao gom viéc thém vao nén sitta chung

Bifidobacterium, tdt hon 1a ching Bifidobacterium dugc chon tor nhém bao gém
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Bifidobacterium longum, Bifidobacterium adolescentis, Bifidobacterium bifidum,
Bifidobacterium breve, Bifidobacterium animalis subsp. lactis va Bifidobacterium
infantis, tham chi t6t hon nita 13, viéc thém vao nén sita chta Bifidobacterium animalis
subsp. lactis, BB-12®, dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Mascheroder Weg. 1b, D-38124
Braunschweig, on 2003-09-30 véi s6 hiéu lwu gitt DSM 15954,

Vi du, budc i.c. c6 thé bao gdm viéc thém vio nén sita ching probiotic thudc
vé gidng Bifidobacterium, t6t hon 1a thudc vé loai Bifidobacterium animalis, thAm chi
tbt hon nira 1a Bifidobacterium animalis subsp. lactis, BB-12®, nhu dugc md ta & trén,
va chung probiotic thudc vé gibng Lactobacillus, nhu Lactobacillus rhamnosus
va/hodc Lactobacillus acidophilus, t6t hon 13 trong d6, chiing probiotic thudc vé gidng
Lactobacillus khoéng phai 12 ching L. paracasei, thim chi tot hon nita 13 trong dé,
ching Lactobacillus probiotic khong phai 1a ching L. paracasei CRL 431, dugc luu
gitt dudi tén ATCC 55544 hoac chung L. paracasei CHCC 2115, duge luu gitt dudi
tén DSM 19465,

Tham chi tét hon nita 13, ché phdm theo sang ché bao gdm ching probiotic
thudc vé loai Bifidobacterium animalis, t6t hon 13 Bifidobacterium animalis subsp.
lactis strain, BB-12®, duoc luu gitt dudi tén DSM 15954, va chiing probiotic thude vé
loai Lactobacillus rhamnosus, tét hon 1a chung, LGG®, dugc luu gitt dudi tén
ATCC53103 va/hoic ching probiotic thude vé loai Lactobacillus acidophilus, t5t hon
la strain LA-5®, duoc luu gilt dudi tén DSM 13241.

Tét hon 14, ching probiotic Bifidobacterium duge thém vao nén sita trong
budc i.c. cia quy trinh theo sang ché véi lugng tir 1IE+06 dén 1E+08 CFU/ml nén sira,
t6t hon 1a tir SE+06 dén 5E+07 CFU/ml, t6t hon nita 14 khoang 1,2E+07 CFU/ml nén

stra.

Tét hon 13, ching probiotic duoc thém vio nén sita trong budc i.c. ciia quy

trinh theo sang ché vé6i luong tir 0,001 dén 2%, trong d6,% la tinh theo trong lugng
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trén thé tich cua téng luong cta nén sita (% trong lugng/thé tich), nhur 0,005%, 0,01%,
0,015%, 0,02%, t6t hon 1a tir 0,001 dén 0,025% trong luong trén thé tich cua tong
lugng cta nén sita, nhu tir 0,0015 dén 0,15%, nhu tir 0,01 dén 0,015%, hogc tir 0,01
dén 0,02%, hodc tir 0,01 dén 0,025% trong lugng trén thé tich cua téng lugng cua nén
sita. Tét hon 13, ching probiotic duoc thém vao nén sita véi luong dé dat dugc ndng
do 1a khoang 0,01% trong luong trén thé tich cua tong luong cia nén sita, t6t hon 1a
trong d6, ching probiotic dugce thém vao dudi dang mo truong cdy duoc co lanh, tdt
hon 14 trong d6, nén sita ¢c6 ham luong chat béo 1a khoang 2% trong lugng va ham
lwong protein 13 khoang 4,1% trong lugng. Néu ching probiotic dugc thém vao nén
sita trong budc i.c cia quy trinh theo sang ché véi lwong 1 khoang 0,001% trong
lwong trén thé tich cua tdng lwong cla nén sira, chiing probiotic tt hon 13 dugc thém

vao dudi dang mo truong cay duge cd kho lanh.

Theo phuong 4n dugc wu tién, sd lwong té€ bao cia BB-12® trong sita sau khi
cdy & 0,01% F-DVS 1a khoang 1,2E+07 CFU/ml. Theo phuong an dugc uu tién, sd
luong t& bao cia LA-5® trong sita sau khi cdy & 0,01% F-DVS la khoing
7E+06 CFU/ml. Theo phuong 4n dugc wu tién, sb lugng té bao cia LGG® trong sira
sau khi cdy & 0,001% FD-DVS 1a khoang 7E+06 CFU/ml.

Do d6, theo phwong 4n duoc uu tién, budc i. cia quy trinh theo sang ché bao

gom thém vao nén stra:

a. It nhat mot chung Streptococcus thermophilus thiéu hut lactoza, ma c6
khéd ning chuyén héa hydrat cacbon khéng phai lactoza, va it nhit mot ching
Lactobacillus thiéu hut lactoza ma c¢6 kha nang chuyén hoa hydrat cacbon khong phai
lactoza, tot hon 14 it nhat mot chung L. delbrueckii subsp. bulgaricus thiéu hut lactoza,

tot hon 1a véi luong 1a khoang 1,2-1,3E+07 CFU/ml;

b. Mot hodc nhidu hydrat cacbon khong phai lactoza c6 kha ning dugc
chuyén hoa boi vi khuén axit lactic nhu duoc xac dinh trong muc a., trong d6, hydrat

cacbon khong phai lactoza dugc thém vao voi lugng duge tinh sao cho tré nén suy kiét
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khi d6 pH ciia san phdm sita 1én men 12 nim trong khoang tir 4,9 dén 5,5, nhu nim

trong khoang tir 5,0 dén 5,4, tét hon 1a khoang 5,3; va

c.  Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gitt dudi tén

DSM 15954, tbt hon 14 véi lugng 1a khoang 1,2E+07 CFU/ml;
hodc:

a. It nhAt mot ching Streptococcus thermophilus thiéu hut lactoza, ma c6
kha ning chuyén hoa hydrat cacbon khéng phai lactoza, va it nhit mot ching
Lactobacillus thiéu hut lactoza ma ¢6 kha ning chuyén hoa hydrat cacbon khong phai
lactoza, t6t hon 13 it nhit mot chung L. delbrueckii subsp. bulgaricus thiéu hut lactoza,

t6t hon 14 voi luong 13 khoang 1,2-1,3E+07 CFU/ml;

b. Mot hodc nhiéu hydrat cacbon khong phai lactoza c¢6 kha ning duge
chuyén hoéa boi vi khuan axit lactic nhu durge x4c dinh trong muc a., trong d6, hydrat
cacbon khong phai lactoza dugc thém vao vdi luwong dugce tinh sao cho tré nén suy kiét
khi d6 pH cta san phdm sira 1én men 14 nim trong khoang tir 4,9 dén 5,5, nhu nim

trong khodng ttr 5,0 dén 5.4, tét hon 1a khoang 5,3; va

c.  Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu giit dudi tén
DSM 15954, t6t hon 1a vé6i luong 1a khoang 1,2E+07 CFU/ml &én chimg Lactobacillus
rhamnosus, LGG®, duogc luu gitt dudi tén ATCC 53103, tdt hon 1a véi lugng 1a
khoang 7E+06 CFU/ml;

hodc:

a. It nhit mot ching Streptococcus thermophilus thiéu hut lactoza, ma c6
kha ning chuyén héa hydrat cacbon khong phai lactoza, va it nhit mot ching
Lactobacillus thiéu hut lactoza ma c6 kha nang chuyén héa hydrat cacbon khong phai
lactoza, tt hon 14 it nhdt mot chung L. delbrueckii subsp. bulgaricus thiéu hut lactoza,

t6t hon 1a véi lwong 1a khoang 1,2-1,3E+07 CFU/ml;
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b. Mbdt hodc nhiéu hydrat cacbon khong phai lactoza c6 kha ning dugc
chuyén hoa boi vi khuén axit lactic nhu dugc xdc dinh trong muc a., trong d6, hydrat
cacbon khong phai lactoza dugc thém vao véi lugng dugc tinh sao cho tré nén suy kiét
khi d6 pH cuta sén phém stta 1én men 13 ndm trong khoang tur 4,9 dén 5,5, nhu nim

trong khoang tir 5,0 dén 5.4, t6t hon 1a khoang 5,3; va

c.  Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gitt dudi tén
DSM 15954 va ching Lactobacillus acidophilus, LA-5®, dwoc luu gitt dudi tén
DSM 13241, tét hon la trong d6, BB-12® dugc thém vao véi luong la khoang
1,2E+07 CFU/ml dén LA-5® dugc thém vao véi lugng 1a khoang 7E+06 CFU/ml.

Trong cac phuong &an dugce uu tién dugc mo ta ¢ trén nay, it nhét mét ching
Streptococcus thermophilus thiéu hut lactoza ma c6 khi ning chuyén héa hydrat

cacbon khong phai lactoza t6t hon 1 dugc chon tir nhém bao gdm:

(a) (1) ching dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2014-06-12 véi sb hiéu DSM 28952;

(i) chung thu dugc tir DSM 28952, trong do6, chung thu dugc nay con
dugc déc trung bdi nd cé khd ndng tao ra tdp doan trang trén madi trudng chia

lactoza va X-Gal;

(b) (1) chuing dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2014-06-12 véi sb hiéu DSM 28953;

(ii) chung thu dugc tir DSM 28953, trong d6, chung thu dugc nay con
duoc dic trung bdi né cé kha ndng tao ra tdp doan trang trén moi trudng chia

lactoza va X-Gal,
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(c) (1) chung dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2017-08-22 véi sb hiéu DSM 32599;

(i) chung thu dugc tr DSM 32599, trong do, ching thu dugc nay con
duogc dic trung béi nd ¢ kha ning tao ra tip doan tring trén méi trudng chia

lactoza va X-Gal; va

(d) (1) ching dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2017-08-22 véi sb hiéu DSM 32600; va

(ii) chung thu dugc tir DSM 32600, trong do, ching thu dugc nay con
duoc dic trung bdi nd ¢6 kha ning tao ra tip doan tring trén moi trudng chira

lactoza va X-Gal.

Tét hon 14, ching Lactobacillus thiéu hut lactoza c6 mit trong men céi la
chung Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza. Tét hon 13, ching
Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza dugc chon tir nhém bao

gom:

(i) ching dugc Iuu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2014-06-12 véi sb hiéu DSM 28910; va

(i) chung thu dugc tir DSM 28910, trong do, chiing thu dugc nay con dugce
dac trung béi né c6 kha ning tao ra tip doan tring trén moi trudng chira lactoza va X-

Gal.

Nhu s& dugce hi€u bdi nguoi c6 trinh dd trung binh trong linh vuc k¥ thuit nay,
budc i. clia quy trinh theo sang ché bao gdom vi¢c thém vao nén sita cia budc i.a. (men

cai), i.b. (hydrat cacbon khong phai lactoza) va i.c. (ching probiotic). Thir tu ctia viéc
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thém ba yéu t6 nay khong lién quan; vi du: trurée tién c6 thé thém men céi vao nén sita,
sau d6 la hydrat cacbon khong chira lactoza, va sau do6 1a ching probiotic. Hodc men
cai va ching probiotic ¢6 thé duoc tron v6i nhau, sau d6 duoc thém vio nén sita chira
hydrat cacbon khong chira lactoza ciing mét luc. T6t nhat 14 (i) hydrat cacbon khéng
phai lactoza (t5t nhét 1a sucroza) duoc thém vao nén sita trudc tién, va sau d6 (i) men
cai va chiing probiotic dugc thém vao nén sira, vi du, men cai va chiing probiotic duoc
thém vao ciing mdt lic, va tai mét thdi diém sau khi hydrat cacbon khong phai 1a
lactoza da duoc thém vao nén sira. T6t hon 13, hydrat cacbon khong phai lactoza (tdt
hon 14 sucroza) dugc thém vao nén stra trude khi xtr 1y nhiét (vi du, thanh trung), néu

c6, dé dam bao khong co chat gdy 6 nhiem.

Théng thudng, moi trudng nudi cdy sita chua cd dic lanh va moi truong nudi
cy probiotic (F-DVS) chira tir 6E+10 — 1,5E+11 CFU/g. Khi duoc ciy & 0,01% trong
luong/thé tich sb lugng cac té bao trong sita trude khi 0 (trude khi 1én men) t6t hon 13
tir khoang 6E+06 CFU/ml dén khoang 1,5E+07 CFU/ml. Khi duoc ciy & 0,02% trong
lwong/thé tich, sb luong cac té bao trong sira trude khi G (trude khi 1én men) tét hon 14

tir khoang 1,2E+07 CFU/ml dén khoang 3E+07 CFU/ml.

Budre ii ciia quy trinh theo sang ché bao gdm 1én men nén sita trong mot
khoang thoi gian cho dén khi d6 pH dich (hodc mong mubn) pH dat dugc, dé thu dugc

san pham stta 1én men.

Thuét ngit “Ién men” trong ban md ta nay cua sang ché, theo phuong an bit ky
clia né c6 nghia 1a chuyén héa hydrat cacbon thanh rugu hodc axit thong qua hoat
dong cua vi sinh vat. Vi du, 1én men trong ndi dung ctia men cai theo sang ché bao

gbdm chuyén héa hydrat cacbon khong phai lactoza, vi du, sucroza, thanh axit lactic.

Trong phdn mé ta v& budc ii cia phuong phap cia quy trinh theo sang ché,

qué trinh 1én men bao gom:
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- Giai doan thtr nhét trong d6, qu4 trinh 1én men chu yéu 1a do viéc chuyén
héa hydrat cacbon khdng phai lactoza dugc thém vao nén sira trong buéde i.b., vi du,
sucroza, thanh axit lactic bing men c4i cia LAB bao gdm it nhit mot ching
Streptococcus thermophilus thiéu hut lactoza, ma c6 khi ning chuyén héa hydrat
cacbon khong phai lactoza, va it nhat mét ching Lactobacillus thiéu hut lactoza, t6t
hon 1a L. delbrueckii subsp. bulgaricus strain, ma c¢6 kha niang chuyén héa hydrat

cacbon khong phai lactoza, dugc thém vao trong budc i.a.;

- Giai doan thw hai trong d6, qua trinh 1én men chii yéu 1a do chiing
probiotic nhu dugc xac dinh trong ban mo ta cua sang ché, dugc thém vao nén sita
trong budc i.c., lién quan dén viéc chuyén hoa lactoza thanh axit lactic bang chung

probiotic.

Theo quy trinh ctia sang ché, trong giai doan dAu tién ctia qua trinh 1én men,
chung thiéu hut lactoza s& chuyén hoa hydrat cacbon khong phai lactoza cho dén khi
hydrat cacbon khong phai lactoza bi suy kiét. Nhu da chi ra & trén, khi két hop v6i moi
truong nudi ciy sira chua, ching probiotic c6 thé phat trién t6t hon mét chut so voi
mdt ching duy nhit, nhung van phat trién cham hon nhiéu so véi cac loai sita chua,
Streptococcus thermophilus (ST) va Lactobacillus delbrueckii subsp. bulgaricus (LB),

& giai doan nay s€ chiém uu the so vdi ching probiotic.

Do lugng hydrat cacbon khong phai lactoza dugc thém vao véi lugng dugc
tinh sao cho tré nén suy kiét khi d6 pH ciia san phim sira 1én men 14 ndm trong khoang
tir 4,9 dén 5,5, nhu nam trong khoang tir 5,0 dén 5,4, t6t hon 1a khoang 5,3, giai doan
thtr nhit cta qué trinh 1én men s& két thuc khi d6 pH cua sita la nim trong khoang tir
4,9 dn 5,5, nhu nim trong khoang tir 5,0 dén 5.4, tot hon 1a khoang 5.3. O giai doan
nay, chiing thiéu hut lactoza, chiém uu thé hon ching probiotic, khong thé phat trién

thém, vi vé co ban ching khong c6 kha nang chuyén hoéa lactoza.

Tuy nhién, ching probiotic dugc chon tir nhém bao gdm ching Lactobacillus

va chung Bifidobacterium dugc thém vao nén sita trong budc i.c. cia quy trinh cia
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quy trinh theo sang ché, bao gdbm céc ching probiotic c6 kha ning chuyén hoa lactoza,
s& tiép tuc axit hoa nén sita. Do d6, trong bude thir hai, qua trinh 1én men chu yéu 1a do
hoat tinh trao d6i chit ctia ching probiotic. Cac ching probiotic s& tiéu thu lactoza c6
mit trong nén sita va sé& tiép tuc qua trinh axit hoa cho dén khi dat dén do pH dich
(mong mubn). P6 pH dich (mong mudn) ¢6 thé nim trong khoang tir 3,2 dén duéi 4,9,
t6t nhat 1a tir khoang 3,6 dén khoang 4,8, tbt hon nira 13 tir khoang 4,0 dén khoéng 4,6,
chéng han nhu khoang 4,0, hoac khoang 4,3, hoac khoang 4,4 hodc khoang 4,5, tdt
hon 1a gitta khoang 4,6 va khoang 4.5, thdm chi t6t hon 13 khoang 4.,55. Theo mot

phwong 4n dugc uu tién, d6 pH dich (mong mudn) 14 khoang 4,55.

Budce 1én men tht hai ndy (va do d6, budc 1én men ii cia sang ché) c6 thé
duoc két thuc bang bit ky phuong phép ndo ma ngudi 6 hiéu biét trung binh trong
Iinh vuc k¥ thuit nay da biét, chéng han nhu xtr Iy 1am lanh hodc do sira dat dén do pH
lam cho (c4c) ching probiotic khong thé phat trién, hodc do lactoza trong sita bi suy
kiét va cac ching probiotic khong thé phat trién thém, v.v. Vi du, budc 1én men ii cta
séng ché c6 thé dugc két thuc béng cach lam lanh (vi du, khoang 4°C) va san phém
stta 1én men dugc bao quan lanh (vi dy, & khoang 4°C). Lam lanh thuong duoc st
dung nhu mét bién phap dé 1am chdm hoat dong trao d6i chit va gitt cho cac chét nudi

cdy va men vi sinh sOng.

Qué trinh 1én men dugc sir dung trong san xudt cic san pham sita da dugc biét
dén nhidu va ngudi co trinh do trung binh trong linh vuc k¥ thuét nay sé& biét cach lwa
chon céc diéu kién quy trinh phu hop, chéng han nhu nhiét do, oxy, s6 lugng va dac
didm ctia (c4c) vi sinh vat va thoi gian xi ly. R6 rang, cac diéu kién 1én men dugc lua
chon dé hd trg cho viée dat dugc sang ché, vi du, dé thu dugc san phém stta & dang ran
(chidng han nhu stta chua d4 loc hoic ¢6 ham lugng chét rin cao) hoic dang long
(ching han nhu sira chua, sita chua udng, sira chua khudy, sita chua set va mot loai sita
chua nhu thirc uéng). Theo sang ché, qué trinh 1én men dugc thuc hién & nhiét do tu

khoang 34°C dén khoang 43°C, chéng han nhu khodng 34°C, 35°C, 36°C, 37°C, 38°C,
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39°C, 40°C, 41°C, 42°C, 43°C, tét hon 1a & khoang 38°C, khoang 40°C hodc khoang
43°C.

Theo phuong an duoc vu tién, san phdm sira 1én men thu dugc bang quy trinh
theo sang ché bao gdbm 1,3E+08 CFU té bao probiotic/g cua san pham sita 1én men
(CFU/g) hodc nhiéu hon, t6t hon 1a 2E+08 CFU/g hodc nhiéu hon, hoic 3E+08 CFU/g
hodc nhiéu hon, hodc 4E+08 CFU/g hoic nhiéu hon, thdm chi tdt hon nira 1a
5E+08 CFU/g hodc nhiéu hon, nhu 6E+08 CFU/g hodc nhiéu hon it nhit mot ching
probiotic, vi du, ngay sau khi 1én men, t6t hon 12 tai thoi diém ma 1a it nhét 1 ngay sau
khi 1én men dugc hoan thanh (tirc 1a, qua trinh 1én men bude (ii) cia quy trinh theo
séng ché) dugc hoan thanh), nhu 15 ngay, hoac 30 ngay, hoac 45 ngay, tdt hon nira 1a
60 ngady sau khi 1én men duoc hoan thanh, trong d6, tot hon 13 thuc phdm hoic san
pham thirc #n chin nudi duge giit & khoang 4°C sau khi 1én men theo budc ii clia quy
trinh theo sang ché két thuc (dwoc hoan thanh), t6t hon 1a trong d6, nén sita bao gdm
khoang 2% trong luong chét béo va khoang 4,1% trong lwong protein, tot hon 14 trong
d6, qua trinh 1én men xay ra & khoang 38°C va t6t hon 1a cho dén khi dat dugc do pH

la khoang 4,55.

San pham sira l1én men

Ngoai ra, sang ché con d€ xuat san pham sita lén men, thu dugc hodc truc tiép

thu duoc bang quy trinh ciia quy trinh theo sang ché.

Thuén loi 13, sén phidm sita 1én men theo sang ché s& chira lugng vi khuan
probiotic séng dwoc cao hon (sb lugng té bao probiotic c6 thé sdng cao hon) so véi
lugng vi khudn probiotic ¢6 trong san phdm sita 1én men chi dwgc 1 véi vi khuan
probiotic, hodc dugc 1én men bang men cai bao gdm it nhat mot chung Streptococcus
thermophilus, ma khong thiéu hut lactoza, va it nhat mét chung Lactobacillus, t5t hon
1a L. delbrueckii subsp. bulgaricus, ma khong thiéu hut lactoza (vi du, lactoza truyén
thdng (+) moi trudng nudi ciy sita chua), hodc bang men cai bao gdm it nhit mot

ching Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén hoa
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hydrat cacbon khong phai lactoza, va it nht mét ching Lactobacillus thiéu hut
lactoza, tbt hon 13 it nhat mot ching L. delbrueckii subsp. bulgaricus thiéu hut lactoza,
ma c6 kha ning chuyén hoa hydrat cacbon khong phai lactoza véi su ¢6 mit cia
hydrat cacbon khong phai lactoza, tt hon 1a sucroza, véi lugng duge tinh sao cho tré
nén suy kiét khi d6 pH cua stta 1én men la thép hon 4,9, nhu 4,55 (vi dy, khoang 0,9%
sucroza). Ngoai ra, mot cach thuén loi, san pham sira 1én men theo sang ché s& c6 do
4n dinh cao hon vé s luong probiotic theo thoi gian, vi du, thoi han str dung it nhét 60

ngay, t6t nhat 1a & khoang 4°C (b4o quan & khoang 4°C).

Do d6, sang ché dé xuét thuc phdm hodc san pham thirc dn chin nudi (san
phim sita 1én men) bao gdm it nhat mot ching Streptococcus thermophilus thiéu hut
lactoza, ma c6 kha ning chuyén hoéa hydrat cacbon khong phai lactoza, va it nhit mot
ching Lactobacillus thiéu hut lactoza, t5t hon 1a it nhat mot ching L. delbrueckii
subsp. bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén hoa hydrat cacbon khong
phai lactoza va ching probiotic dugc chon tir nhdm bao gdm ching Lactobacillus va
chung Bifidobacterium, trong do, thuc phdm hodc san phdm thtrc in chin nudi bao
gom 1,3E+08 CFU hodc nhiéu té bao probiotic/g ctia san pham sita 1én men (CFU/g),
t6t hon 1a 2E+08 CFU/g hodc nhiéu hon, hodc 3E+08 CFU/g hodc nhiéu hon, hoic
4E+08 CFU/g hoac nhiéu hon, thdm chi t6t hon nita 12 SE+08 CFU/ g hodc nhiéu hon,
nhu 6E+08 CFU/g hodc nhiéu hon it nhat mét chiing probiotic ¢6 mit trong thuc phidm
hodc san ph'ém thirc an chan nudi, ngay sau khi 1én men (tic 13, qud trinh 1én men
budc (ii) ciia quy trinh theo sang ché), tét hon 1a tai thoi diém ma 1a it nhit 1 ngiy sau
khi Ién men duoc hoan thanh, nhu 15 ngay, hodc 30 ngay, hodc 45 ngay, hodc 60 ngay
sau khi 1én men dugce hoan thanh, trong d6, thuc phdm hodc san phim thiic dn chin
nudi dugc gitt & khoang 4°C sau khi 1én men theo budc ii. ciia quy trinh theo séng ché
két thiic (hoan thanh), t&t hon 14 trong d6, nén sita bao gom khoang 2% trong lwong
chét béo va khoang 4,1% trong lugng protein, t6t hon 13 trong d6, qud trinh 1én men
xay ra & khoang 38°C t6t hon 1a cho dén khi dat dwoc d pH 1a khoang 4,55. Do do,
thyc pham hodc san pham thic n chin nudi theo sang ché ¢6 lugng probiotic rat cao

(hon 1,3E + 08 CFU/g, nhu dugc md td & trén). Viéc thém mot lugng 16n probiotic
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nhu vy vao san phim sta da 1én men s& anh hudng dén cac didc tinh nhu mui vi va
huong vi ctia san phim sita 1én men. Ngoai ra, né sé& rat t6n kém, vi né s& lién quan
dén viéc bd sung probiotic voi sé lwong nhiéu hon 30-50 14n so véi ty 18 cdy vao nén
sita trude khi 1én men theo sang ché. Do do, thuc phim hoic san pham thtrc an chin
nudi theo sang ché ciing cho thiy nhing wu diém nay so vdi thue pham hodc san pham
thire dn chin nubdi chira vé co ban cling mot lwong probiotic, nhung trong d6 probiotic

da duoc thém vao sau qua trinh 1én men nén sira.

Nhu da chi ra & trén, trong ndi dung ctia quy trinh theo sang ché, tt hon 13, it
nhit mot ching Streptococcus thermophilus thiéu hut lactoza, ma ¢6 kha niang chuyén
hoa hydrat cacbon khong phai lactoza, va it nhit mét ching Lactobacillus thiéu hut
lactoza, ma c¢6 kha niang chuyén héa hydrat cacbon khong phdi lactoza, t6t hon 1a
ching Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza ma chta thuc
phim hodc san phdm thirc n chin nudi (san pham sita 1én men) cia quy trinh theo
sang ché, c6 kha nang chuyén hoa hydrat cacbon khong phai lactoza trong tw, tot hon

l1a sucroza.

Thuc phdm hodc san phdm thirc 3n chan nudi (san phdm sita 1én men) theo
sang ché c6 thé bao gdm bt ky s6 luong thanh phan nao khéc, bao gbm sita 1én men,
phu gia thuc phfim, chit 6n dinh, chit bao vé lanh, chét tao huong vi, chét 1am ngot
nhan tao va céac loai twong tu khac. Thuc phém hodc san phém thirc an chan nuoi theo
sang ché c6 thé 12 san phdm sita 1én men bét ky, bao gdm sita chua, nhu sita chua hoa
qué, stra chua nhu db ubng, sita chua khudy, sita chua timg set, sita chua gidng nhu dd
uéng, stta chua da loc, v.v.. Tét hon 13, thuc phém hodc san phém thirc dn chan nubi

theo sang che 1a stra chua.

Trong ban md ta nay cla sang ché, theo phuong 4n bit ky ctia n6, thuat ngir
"sita chua" 13 d& chi cic san phdm bao gbm Streptococcus thermophilus va
Lactobacillus delbrueckii subsp. bulgaricus va tuy y cac vi sinh vit khac nhu

Lactobacillus delbrueckii subsp. lactis, Bifidobacterium animaiis subsp. lactis,
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Lactococcus lactis, Lactobacillus acidophilus va Lactobacillus paracasei, hodc vi sinh
vat bat ky thu duoc tir d6. Cac chung axit lactic khong phai 1a Streptococcus
thermophilus va Lactobacillus delbrueckii subsp. bulgaricus dugc bao gom dé cung
cép cho thanh phém cac dac tinh khac nhau, chelmg han nhu dac tinh thuc déy trang
thai can béng cua hé thuc vat. Nhu duogc sir dung & day, thuat ngit "sita chua" bao gém
sita chua theo set, sita chua khudy, stra chua ubng, Petit Suisse, sita chua dwgc xir ly
bang nhiét, sita chua kiéu Hy Lap da dugc loc k¥ hodc dic trung boi mirc d protein
cao va cac san phim gidng nhu sita chua. Cu thé, thut ngit "stra chua" bao gom,
nhung khong gidi han 0, stta chua nhu dugce dinh nghia theo cac quy dinh cua Phap va
Chéu Au, vi du, cac san phdm sita dong tu thu duoc bang qua trinh 1én men axit lactic
bing phuong phap chi cta vi khudn axit lactic wa nhiét cu thé (tirc 1a Lactobacillus
delbrueckii subsp. bulgaricus va Streptococcus thermophilus) dugc nudi ciy dong thoi
va dugc tim thdy 14 séng trong san phdm cudi cung véi s6 luong it nhat 1a 10 triéu
CFU (don vi hinh thanh khuén lac)/g. Stta chua c6 thé tuy y chita cac nguyén liéu tho
duoc bd sung tir stta (vi du nhu kem) hodc cac thanh phan khic nhu dudng hodc téc
nhan tao ngot, mot hodc nhiéu huong liéu, tréi cay, ngl cdc hodc céac chat dinh dudng,
dac biét la vitamin, khoang chit va chit xo, cling nhu chét 6n dinh va chit 1am dic.
Theo phuong 4n khéc, sita chua dép tmg cac thong s6 k§ thuat cho sita va sita chua lén
men theo tiéu chuAin AFNOR NF 04-600 va/hoic tiéu chudn codex StanA-1la-1975. Bé
dap tmg tiéu chudn AFNOR NF 04-600, san pham khong dugc dun néng sau khi 1én

men va nguyén lidu tir sira phai chiém t6i thidu 70% (khdi lwong) thanh phim.

Stra 1én men thu dwoc theo quy trinh cta quy trinh theo sang ché, bao gdm
1,3E+08 CFU t& bao probiotic/g sita 1én men (CFU/g) hodc nhiéu hon, tét hon 1a
2E+08 CFU/g hodc nhidu hon, hoic 3E+08 CFU/g hoic nhidu hon, hoic
4E+08 CFU/g hodc nhidu hon, thdm chi t6t hon nira 1a 5E+08 CFU/g hodc nhiéu hon,
nhu 6E+08 CFU/g hodc nhiéu hon it nhdt mét ching probiotic c6 mit trong sita 1én
men nhu dugc md ta & diy con c¢6 thé duoc sir dung 1am chét phu gia cho san pham, vi
du, dua vao cac san phém thuc phém an duoc khac nhu pho-mat sita dong, so-co-la,

nudec trai cdy, cac san pham thit va cac san pham sita bot khd cho tré nhé.
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Chung thiéu hut lactoza Streptococcus thermophilus duge wu tién di duge xac
dinh trong ban mb ta nay vé quy trinh theo sang ché, va dugc ap dung nhu nhau cho

phuong an nay.

Tét hon 14, ching Lactobacillus thiéu hut lactoza 1a ching Lactobacillus
delbrueckii subsp. bulgaricus thiéu hut lactoza. Chung thiéu hut lactoza Lactobacillus
delbrueckii subsp. bulgaricus dugc uu tién da duge xéac dinh trong bdn mo ta nay vé

quy trinh theo sang ché, va duoc 4p dung nhu nhau cho phuong 4n nay.

Céc ching probiotic dugc uu tién cling di duoc mo ta trong ban mo ta nay vé
quy trinh theo sang ché, va duoc ap dung nhu nhau cho phuong an nay. Do dé, tét hon
13, chung probiotic ¢6 mit trong thuc phdm hodc san phim thirc in chin nudi theo

sang che¢ 1a mot hodc nhi€u trong sd cac chung probiotic sau day:

- Bifidobacterium animalis subsp. lactis, BB-12® dugc luu gitt tai DSMZ-
Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Mascheroder
Weg. 1b, D-38124 Braunschweig, on 2003-09-30 vé6i s6 hiéu luu gitt DSM 15954;

va/hoac

- chung Lactobacillus rhamnosus, LGG® dugc luu gitt dudi tén

ATCC53103; va’/hoac

- Lactobacillus acidophilus strain, LA—5®, dugc luu gitt dudi tén

DSM 13241.

Do d6, theo phuwong an dugc uu tién, thuc phém hodc san phém thirc dn chan
nudi (san phdm sita 16n men) theo sdng ché bao gdm 1,3E+08 CFU hoic nhiéu vi
khudn probiotic/g ctia san phdm sira 1én men (CFU/g), tét hon 13 2E+08 CFU/g hoic
nhiéu hon, hodc 3E+08 CFU/g hodc nhiéu hon, hodc 4E+08 CFU/g hodc nhiéu hon,
tham chi t6t hon nita 13 5SE+08 CFU/g hodc nhiéu hon, nhu 6E+08 CFU/g hodc nhiéu

it nhit mot trong sd cdc chung probiotic ¢ trén, tdt hon 13 Bfidobacterium animalis
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subsp. lactis, BB-12®, DSM 15954, truc tiép sau khi 1én men, t6t hon 1a tai thoi diém
ma 12 it nhét 1 ngay sau khi 1én men theo budc ii theo sang ché duogc hoan thanh, nhu
15 ngay, hoac 30 ngay, hodc 45 ngay, hodc 60 ngay sau khi 1én men dugc hoan thanh,
trong d6, thuc phdm hodc san phdm thirc an chin nudi dugc gitt & khoang 4°C sau khi
1én men theo budc ii. ciia quy trinh theo sang ché két thuc, t6t hon 1a trong do6, nén sira
bao gém khoang 2% trong luong chit béo va khoang 4,1% trong luong protein, tot
hon 14 trong d6, qua trinh 1én men xay ra & khoang 38°C va tét hon 14 cho dén khi dat

dugc d6 pH 1a khoang 4,55.

Luu ¥ 13, thuc phdm hodc san phim thirc an chan nudi (san pham sita 1én men)
theo sdng ché bao gém 1,3E+08 CFU/g hoac nhiéu hon, tét hon 12 2E+08 CFU/ g hoac
nhiéu hon, hodc 3E+08 CFU/g hoac nhiéu hon, hodc 4E+08 CFU/g hodc nhiéu hon,
tham chi tdt hon nira 1a 5SE+08 CFU/g hoic nhiéu hon, nhu 5,7E+08 CFU/g hoic nhiéu
it nhat mot trong s6 cac ching probiotic ¢ mit trong the product & 60 ngay sau khi 1én
men duoc hoan thanh (60 ngay bao quan), trong d6, thuc phim hodc san phdm thirc in
chin nuodi dugce git & khoang 4°C sau khi Ién men theo budc ii. clia quy trinh theo
sang ché két thuc, va tét hon 14 trong dé, nén sita c6 khoang 2% trong lugng chét béo
va khoang 4,1% trong luong protein, t6t hon 1 trong d6, qué trinh 1én men xdy ra &
khoang 38°C va tdt hon 1a cho dén khi dat dugc do pH la khoéang 4,55. Do d6, thuc
phim hodc san phdm thirc dn chin nudi theo sang ché (san phadm stra 1én men) cho
thy tinh on dinh cao hon (sé lwong vi khuan probiotic ting 1én dugc duy tri theo thoi
gian) trong hon 60 ngady bao quan (& khoang 4°C) so v6i thuc phim hodc san phim
thirc &n chin nudi duoc 1én men bang cach sir dung ciing mot loai nén sira, trong cling
didu kién 1én men, v6i cing mdt luong t& bao probiotic ban diu, nhung véi mot trong

nhitng c4c chat sau day:
- Khoéng ¢6 men cai, tlc 13, nén sita duge 1 chi véi vi khuan probiotic;

- Men céai bao gdém it nhit mdt chung Streptococcus thermophilus, ma

khong thiéu hut lactoza (lact), va it nhit mdt ching Lactobacillus ma khong thiéu hut
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lactoza, tot hon 1a (lac+) L. delbrueckii subsp. bulgaricus, (vi du, lactoza truyén théng

(+) mdi truomg nudi ciy sita chua);

- Men c4i bao gbém it nhit mét thiéu hut lactoza (lac-) cluing
Streptococcus thermophilus, ma c¢6 kha ning chuyén héa hydrat cacbon khéng phai
lactoza, va it nhit mot thiéu hut lactoza (lac-) chung Lactobacillus, tot hon 13 it nhit
mdt chung L. delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén
héa hydrat cacbon khong phai lactoza, v4i sy ¢6 mat cua hydrat cacbon khong phai
lactoza, t6t hon 14 sucroza, voi lugng duoc tinh sao cho tré nén suy kiét khi do pH cua

sita 1én men 13 thip hon 4,9, nhu 4,55.

Ché phim

Séang ché dé xuét ché phdm (hereinafter “ché pham theo sing ché”) dé tao ra

san pham stta Ién men bao gom

a) men cai chira vi khuén axit lactic (LAB) bao gdm hodc, theo cach khac,
consisting of, it nhit mot chung Streptococcus thermophilus thiéu hut lactoza, ma ¢6
kha ning chuyén hoa hydrat cacbon khong phai lactoza, va it nhit moét ching
Lactobacillus thiéu hut lactoza, tt hon 1a L. delbrueckii subsp. bulgaricus strain, ma

c6 kha nang chuyén héa hydrat cacbon khdng phai lactoza; va

b) mdt hoic nhidu hydrat cacbon khong phai lactoza c¢6 kha ning dugc
chuyén hoa béi vi khuan axit lactic nhu dwge xac dinh trong a), trong d6, hydrat
cacbon khong phai lactoza c6 mit trong ché phdm véi lugng dugc tinh sao cho trd nén
suy kiét khi do pH cua san phdm sira 1én men 1a ndm trong khoang tir 4,9 dén 5,5, nhu

nam trong khoang tur 5,0 dén 5.4, t6t hon 1a khoang 5.3.

Nhu dwge néu trén ddy, trong phan md ta vé quy trinh theo séng ché, 6t hon
13, it nhit mot ching Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning

chuyén héa hydrat cacbon khong phai lactoza, va it nhit mot ching Lactobacillus
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thiéu hut lactoza, ma c6 kha ning chuyén hoa hydrat cacbon khong phai lactoza, tot
hon 1a ching Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza, ma chira
thue phim hodc san phim thic an chian nudi (san pham sira 1én men) cua quy trinh
theo sang ché, c6 kha ning chuyén hoa hydrat cacbon khong phai lactoza tuong tu, t6t
hon 1 sucroza. Theo phuong 4n khdc, it nhat mot ching Streptococcus thermophilus
thiéu hut lactoza, ma c6 kha ning chuyén héa hydrat cacbon khong phai lactoza, va it
nhit mot chung Lactobacillus thiéu hut lactoza, ma c6 kha ning chuyén héa hydrat
cacbon khéng phai lactoza, tot hon 13 ching Lactobacillus delbrueckii subsp.
bulgaricus thiéu hut lactoza, ma chtra men céi duoc thém vao nén sira trong budc a
clia quy trinh theo sang ché, c6 kha nang chuyén héa hydrat cacbon khac khong phai
lactoza, t6t hon 1a trong d6, hydrat cacbon khong phai lactoza khong phai 1a glucoza.
Vi du, it nhit mot ching Streptococcus thermophilus thiéu hut lactoza c6 kha ning
chuyén héa sucroza va it nhat mot ching Lactobacillus thiéu hut lactoza c6 kha ning

chuyén hoa galactoza, hodc nguoc lai.

Theo mé6t phuong 4an cu thé, ché phdm ch@a hai hoidc nhidu hon ching
Streptococcus thermophilus thiéu hut lactoza va mét ching Lactobacillus thiéu hut

lactoza, tbt hon 12 one ching L. delbrueckii subsp. bulgaricus thiéu hut lactoza.

Men cdi ctiia ché phim theo sang ché dugc mé ta chi tiét & trén, khi mo ta men
cai dugc thém vao trong budc i.a. cia quy trinh cua quy trinh theo sang ché. Do do,
men céi (a) chira ché phim theo sang ché twong tng v6i men céi dugc thém vao nén
sita trong budc i.a. cia quy trinh ctia quy trinh theo sang ché, da dugc mo ta chi tiét &

trén, va ap dung nhu nhau doi voi ché pham theo sang ché.

Ngoai ra, hydrat cacbon khong phai lactoza c6 kha ning dugc chuyén héa bi
vi khuén axit lactic ciia men ci, chira ché phdm theo sang ché (b) da duoc mé ta chi

tiét trong phin mé ta quy trinh theo sang ché (budc i.b.).
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Chung thiéu hut lactoza Streptococcus thermophilus duge wu tién da duge xac
dinh trong ban mb ta ndy vé quy trinh theo sang ché, va duge ap dung nhu nhau cho

phuong an nay.

Tét hon 13, ching Lactobacillus thiéu hut lactoza 1a ching Lactobacillus
delbrueckii subsp. bulgaricus thiéu hut lactoza. Ching Lactobacillus delbrueckii
subsp. bulgaricus thiéu hut lactoza dugc wu tién da duogc xac dinh trong ban mo ta nay

vé quy trinh theo sang ché, va dugc 4p dung nhu nhau cho phurong 4n nay.

Theo phwong 4n duoc wu tién, ché phdm theo sang ché con bao gdm it nhét
ching probiotic dugc chon tir nhém bao gdm ching Lactobacillus va ching

Bifidobacterium.

Chung probiotic tot hon 14 chira ché phdm theo sang ché da duge mo ta chi tiét
trong phdn md ta ctia quy trinh theo sang ché (budc i.c.). Do d6, chiing probiotic dugc
chon tir nhém bao gdm chung Lactobacillus va ching Bifidobacterium, tot hon 13 chira
ché phim theo sang ché twong tmg v6i ching probiotic dugc chon tir nhém bao gdm
chung Lactobacillus va chung Bifidobacterium dugc thém vao nén sita trong budc i.c.
ctia quy trinh cta quy trinh theo sang ché, ma d4 duoc mé ta chi tiét & trén, va ap dung

nhu nhau d6i v6i ché pham theo sang ché.

Do d6, theo phuong an dugc wu tién cta quy trinh theo sang ché, ché phdm

chtra:

a) It nhit mot ching Streptococcus thermophilus thiéu hut lactoza, ma c6
kha nang chuyén hoa hydrat cacbon khong phai lactoza, va it nhit mét ching
Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén

héa hydrat cacbon khong phai lactoza;

b) mdt hoic nhidu hydrat cacbon khong phai lactoza c6 khi ning duoc

chuyén héa boi vi khudn axit lactic nhu duoc xac dinh trong a), trong d6, hydrat
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cacbon khong phai lactoza c6 mit trong ché phim véi lugng duoc tinh sao cho tré nén
suy kiét khi d6 pH ciia san phim sita 1én men 14 nam trong khoang tir 4,9 dén 5,5, nhu

nim trong khoang tir 5,0 dén 5,4, t6t hon 1a khoang 5,3; va

¢)  Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gitt duédi tén

DSM 15954,
Hoic ché phdm chira:

a) It nhit mot ching Streptococcus thermophilus thiéu hut lactoza, ma c6
kha ning chuyén hoa hydrat cacbon khong phai lactoza, va it nhit mot ching
Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén

hoa hydrat cacbon khong phai lactoza;

b) mét hodc nhidu hydrat cacbon khong phai lactoza c6 kha ning duoc
chuyén hoéa béi vi khudn axit lactic nhu duge x4c dinh trong a), trong d6, hydrat
cacbon khong phi lactoza c6 mit trong ché phdm vé6i lwong duoc tinh sao cho tré nén
suy kiét khi d pH cuia san phém stta 1én men 12 ndm trong khoang tir 4,9 dén 5,5, nhu
nam trong khoang tir 5,0 dén 5.4, tét hon 1a khoang 5,3;

¢)  Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gitt dudi tén

DSM 15954; va

d) chung Lactobacillus rhamnosus, LGG®, dugc luu gitt dudi tén

ATCC 53103,
Hoic ché phdm chua:

a) It nhit mot chung Streptococcus thermophilus thiéu hut lactoza, ma c6
kha niang chuyén hoa hydrat cacbon khong phai lactoza, va it nhit mot chuing
Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén

hoa hydrat cacbon khéng phai lactoza;
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b) moét hodc nhiu hydrat cacbon khong phai lactoza c6 kha ning duoc
chuyén héa béi vi khuin axit lactic nhu dwgc xac dinh trong a), trong d6, hydrat
cacbon khong phai lactoza c6 mit trong ché phim véi lugng dugc tinh sao cho tré nén
suy kiét khi do pH cua san phdm sita 1én men I3 ndm trong khoang tir 4,9 dén 5,5, nhu

nim trong khoang tir 5,0 dén 5,4, tt hon 1a khoang 5,3;

¢)  Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gitt dudi tén

DSM 15954; va

d) Lactobacillus acidophilus strain, LA-5®, duoc luu gift dudi tén

DSM 13241.

Luong cac ching c6 mat trong men cai va/hodc lugng cua cac ching probiotic
have d4 dugc mo ta & trén trong phan mo ta vé quy trinh theo sang ché, va dugc ap

dung nhu nhau d6i véi ché phim theo séang ché.

Theo phuong an dugc wu tién, ché phdm theo sang ché bao gbm tir 1E+04 dén
1E+09 CFU ching Streptococcus thermophilus/g ché phidm hodc nhidu hon, t&t hon 13
tir 1E+05 dén 1E+07 CFU/g, hoic tir 1E+06 dén 1E+07 CFU/g ching Streptococcus
thermophilus. T6t hon nita 13, ché phdm theo sing ché bao gdbm khoang 6-

7E+08 CFU/g chung Streptococcus thermophilus hoac it hon.

Theo phwong 4n duoc wu tién, ché phim theo sang ché bao gdm tir 1IE+04 dén
1E+09 CFU chung Lactobacillus delbrueckii subsp. bulgaricus/g ché pham, t6t hon 1a
tir 1E+05 dén 1E+07 CFU/g, hodc tir 1E+06 dén 1E+07 CFU/g ching Lactobacillus
delbrueckii subsp. bulgaricus. T6t hon nira 13, ché pham theo sang ché bao gém

khoang 1E+07 CFU chiung Lactobacillus delbrueckii subsp. bulgaricus/g ché pham.

Theo phuong 4n duoc wu tién, ché phim theo séng ché bao gdm tbng luong
CFU it nhit 1E+10 CFU/g (tic 13, cin nhic lugng Streptococcus thermophilus,

Lactobacillus delbrueckii subsp. bulgaricus va cac ching probiotic, néu co).
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Nhu duge mé ta trong coéng bd don qubc t& WO 2005/003327, s& c6 loi khi
thém mot s6 tac nhan bao vé lanh vao men cai. Do dé, men cai chira trong ché phém
theo sang ché (a) co thé bao gém mot hodc nhiéu (céc) chét bao vé lanh dugc chon tir
nhém bao gdm inosin-5’-monophosphat (IMP), adenosin -5’-monophosphat (AMP),
guanosin-5’-monophosphat (GMP), uranosin-5’-monophosphat (UMP), xytidin-5’-
monophosphat (CMP), adenin, guanin, uraxil, xytosin, adenosin, guanosin, uridin,
xytidin, hypoxanthin, xanthin, hypoxanthin, orotidin, thymidin, inosin va din xuét bat

k¥ ctia cac hop chit nay.

Hon nira, men cai cé thé dugce cung cap dudi dang men cai dong lanh hoac
kho ngoai men cai 1ong. Do dd, ché pham theo sang ché cé the & dang dong lanh, dong

kho hodc 16ng.

S dung sing ché

Sang ché con d¢ xuat viéc st dung ché pham theo sang ché dé lam tang so
lugng t€ bao probiotic song dugce cia it nhat mot trong sd cac ching probiotic cd mit
trong san pham sita lén men, nhu dugc so sanh véi sdn pham sfta 1én men dugc 1én

men bang ché pham chua

a) men cai chta vi khudn axit lactic bao gém it nhat mot chung
Streptococcus thermophilus, ma khong thiéu hut lactoza, va it nhdt mot ching
Lactobacillus, tot hon 13 L. delbrueckii subsp. bulgaricus, ma khong thiéu hut lactoza;

hoic

b) i men cai chira vi khuén axit lactic bao gém it nhat mét ching
Streptococcus thermophilus thiéu hut lactoza, ma c¢6 kha ning chuyén hoéa hydrat
cacbon khong phai lactoza, va it nhit mot ching Lactobacillus thiéu hut lactoza, tot
hon 1a L. delbrueckii subsp. bulgaricus, ma c¢6 kha niang chuyén hoéa hydrat cacbon

khong phai lactoza, va
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ii. mot hodc nhidu hydrat cacbon khong phai lactoza c6 kha ning
duge chuyén hoa boi vi khudn axit lactic nhu duge xac dinh trong i), trong d6, hydrat
cacbon khéng phai lactoza ¢6 mit trong ché phdm véi lwong duoc tinh sao cho tré nén
suy kiét khi d6 pH cua san phim sita 1én men 13 ndm trong khoang tir 4,9 dén 5,5, nhu

nim trong khoang tir 5,0 dén 5.4, tot hon 1a khoang 5,3; hodc

¢) Nén sita dugc 0 véi it nhat mdt vi khuan probiotic (tic 13, khong c6 mat

“men cai” nhu dugc mo ta & trén).

Do d6, ché phém theo sang ché ¢c6 thé duoc st dung dé lam tdng sb lugng té
bao séng duge cua it nhit mot trong sb cac ching probiotic ¢6 mit trong san phdm sira
1én men, trong d6, thwc phidm hoic san phidm théc 4n chin nudi bao gdm
1,3E+08 CFU hodc nhiéu vi khuén probiotic/g san phim sita 1én men (CFU/g), t6t hon
la 2E+08 CFU/g hodc nhiéu hon, hoic 3E+08 CFU/g hoic nhiéu hon, hoic
4E+08 CFU/g hodc nhiéu hon, thdm chi t6t hon nira 12 5SE+08 CFU/g hodc nhiéu hon,
nhu 6E+08 CFU/g hodc nhidu it nhit mot ching probiotic ¢6 mit trong thuc phim
hodc san phdm thirc 3n chian nudi, ngay l4p tirc sau khi 1én men, t6t hon 1a tai thoi
diém ma 1a it nhét 1 ngay sau khi 1én men theo budc ii ctia quy trinh theo sang ché
duogc hoan thanh, nhu 15 ngay, hoac 30 ngay, hodc 45 ngay, hodc 60 ngay sau khi 1én
men dugc hoan thanh, trong dé, thuc phém hodc san phém thirc an chan nudi duge gitr
& khoang 4°C sau khi 1én men theo budc ii. cta quy trinh theo sang ché két thic, tdt
hon 14 trong d6, nén sita bao gdm khoang 2% trong lugng chit béo va khoang 4,1%
trong luong protein, tét hon 13 trong dé, qua trinh 1én men xay ra & khoang 38°C va tt

hon 14 cho dén khi dat duoc do pH 1a khoang 4,55.

Tét hon 14, ché phém theo sang ché duoc st dung dé 1am tdng sb luong té bao
séng dugc (lam gia ting hodc 1am cai thién kha ning séng sot) cta it nhét ching

probiotic dugc chon tur:

- Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gitt tai

DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH,
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Mascheroder Weg. 1b, D-38124 Braunschweig, on 2003-09-30 véi sé hidu luu gitr
DSM 15954; va/hoac

- chung Lactobacillus rhamnosus, LGG® dugc luu git dudi tén

ATCC 53103; va/hoic

- Lactobacillus acidophilus strain, LA-5®, dugc luu gitt dudi tén

DSM 13241,

Do d6, theo phuong 4n dugc vu tién, ché phém theo sang ché dugc su dung dé
lam ting sé luong t& bao séng duoc (1am gia ting hodc lam cai thién kha ning song
sOt) cuia it nhit mot trong sb cac ching probiotic & trén ¢6 mit trong san pham sita 1én
men, nhu duge mo ta & trén, trong dd, san phém stta 1én men bao gém 1,3E+08 CFU
hoic nhiu hon cac té biao sdng duogc vi khuin ciia probiotic/g sin pham sita 1én men
(CFU/g), t6t hon 1a 2E+08 CFU/g hodc nhiéu hon, hosc 3E+08 CFU/g hodc nhiéu
hon, hodc 4E+08 CFU/g hoac nhiéu hon, thim chi t6t hon nira 1a SE+08 CFU/ g hodc
nhiéu hon, nhu 6E+08 CFU/g hodc nhidu it nhit mot trong s6 céc ching probiotic &
trén, t6t hon 1a of Bfidobacterium animalis subsp. lactis, BB-12®, DSM 15954, ngay
1ap tirc sau khi 16n men, t6t hon 13 tai thoi diém ma 14 it nhit 1 ngay sau khi 1én men
theo budc ii ctia quy trinh theo sang ché duge hoan thanh, nhu 15 ngay, hodc 30 ngay,
hodc 45 ngay, hoic 60 ngay sau khi 1én men duoc hoan thanh, trong do, thuc pham
hodc sdn pham thirc an chin nudi duoc gitt & khoang 4°C sau khi 1én men theo budc ii.
ctia quy trinh theo sang ché két thuc, tét hon 14 trong do, nén sita bao gdm khoang 2%
trong luong chit béo va khoang 4,1% trong luong protein, tot hon 14 trong d6, quéa
trinh 1én men xay ra & khoang 38°C va tt hon 1a cho dén khi dat duge do pH 1a
khoang 4,55.

Do d6, sang ché @& xuét phuong phap dé lam tang sd lugng té bao probiotic
sdng dugc cua it nhit mot trong sb cac ching probiotic ¢6 mit trong san pham sita 1én

men using ché phim theo sang ché, nhu dirgc mé ta chi tiét trén day.
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Nhu duoc st dung & ddy, thuat ngir “dé 1am tang hodc 1am cai thién kha nang
sdng s6t cua té bao probiotic séng dugc theo thoi gian” tic 1a sb lwgng té bao probiotic
sdng duogc trong san phim dugc 1én men bang men cai theo sang ché duge giit cao hon
theo thoi gian so vé6i sb lugng té bao probiotic trong san phidm 1én men ma duoc 1én
men béng cach st dung cung mdt loai nén sira, trong cung mot diéu kién 1én men, véi

cung mat lwong té bao probiotic ban dau, nhung véi mot trong cac diéu kién sau:

- Khong c6 men cdi, tirc 13, nén sita dugc 1 chi bang vi khudn probiotic
(nhu duoc thé hién trong Fig. 1, probiotic khéng dé dang phat trién trong sira, hodc

tang trudng rit cham);

- Men c4i bao gdm it nhit mot ching Streptococcus thermophilus, ma
khong thiéu hut lactoza (lact), va it nhit mét chuing Lactobacillus ma khong thiéu hut
lactoza, tot hon 1a (lact) L. delbrueckii subsp. bulgaricus, (vi du, lactoza truyén théng

(+) mdi trudng nudi ciy sita chua);

- Men cai bao gbm it nhdt mot thiéu hut lactoza (lac-) ching
Streptococcus thermophilus, ma c¢6 kha ning chuyén héa hydrat cacbon khong phai
lactoza, va it nhat mot thiéu hut lactoza (lac-) chung Lactobacillus, tdt hon 14 it nhét
mdt ching L. delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén
héa hydrat cacbon khong phai lactoza, véi su ¢ mat cia hydrat cacbon khong phai
lactoza, t&t hon 1 sucroza, véi lugng dugc tinh sao cho trd nén suy kiét khi do pH cta

sira 1én men 14 thip hon 4,9, nhu 4,55.

Trong ban mb ta nay, “theo thoi gian” tic 1a trong it nhat 1 ngay sau khi lén
men theo buéc ii cua quy trinh theo sang ché duoc hoan thanh, nhu 15 ngay, hoic
30 ngay, hodc 45 ngay, hodc 60 ngay sau khi 1én men dugc hoan thanh, trong d6, thuc
pham hodc san pham thirc an chin nudi dugc gitt & khoang 4°C sau khi 1én men theo
buéc ii. ciia quy trinh theo sang ché két thic, t6t hon 14 trong d6, nén sita bao gém

khoang 2% trong lwong chat béo va khoang 4,1% trong lugng protein.
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Duogc st dung & day, thuat nglt “khoang” (hodc “xung quanh”) tlrc 1a gia tri
dugc chi dinh + 1% gia tri cia n6 hodc thuat nglr “khoang” c6 nghia la gié tri dugc chi
dinh + 2% gia tri ciia n6 hoac thuat ngit “khoang” c6 nghia 1a gia tri dugc chi dinh +
5% gia tri cia nd, thuat ngtt “khoang™ cd nghia 1a gia tri dugce chi dinh + 10% gia tri
cta né hodc thuét ngir “khoang” c6 nghia 1a gia tri dugc chi dinh + 20% gid tri ctia nd,
hozc thuét ngit “khoéng” c¢6 nghia la gia tri dwgc chi dinh + 30% gié trj cta no; tot

nhét 13 thuat ngir “khoang” c6 nghia 14 chinh x4c gi tri dwoc chi dinh (£ 0%).

Trur khi c6 quy dinh khéc, tAt ca cac thuét ngit khoa hoc va k¥ thuat duogc st
dung & ddy c6 cung ¥y nghia nhu thuong dugc hidu bdi ngudi co trinh do trung binh
trong linh virc k§ thuat ndy ma sang ché nay thuoc vé. Phuong phap va vt liéu tuong
tir hodc turong duong vé6i nhitng phuong phap duge mo ta & ddy c6 thé duge st dung
trong thuc hanh quy trinh theo sang ché. Cac dbi twong, lgi ich va ddu hiéu bd sung
cla sang ché s& tré nén rd rang ddi v6i nhitg ngudi c6 trinh d6 trung binh trong linh
vuc k¥ thuit nay khi xem xét md ta hodc cé thé hoc duogc b?mg cach thuc hanh theo
sang ché. Céc vi du va hinh v& sau diy dugc cung cdp bang cdch minh hoa, va ching

khong nham gi6i han sang ché.

Trong toan bd Ban mé ta va Yéu cdu bao hg, thuat ngit "bao gdm" va cac bién
thé cua tir nay (vi du: "bao gdm", "c6", "bao gdm", "chira") thuong khong han ché va
do d6 khong loai trir cac d4u hiéu khac, c¢6 thé 13, vi du cac dau hiéu k¥ thuat, phu gia,
thanh phan hodc cic bude. Tuy nhién, bat ctr khi ndo thuét ngit “bao ham” dugc sir
dung & day, thi thudt ngit ndy ciing bao gdm mét phuong an dic biét, trong d6 thut
ngit ndy dwoc hiéu 1a gidi han; trong phuong an cu thé nay, thut ngit “bao gdm” ¢

nghia cua thuat ngit “chira”.

Viéc st dung cac thuit ngit "a" va "an" va "the" va cac tham chiéu twong tu
trong ngtt canh mo ta sang ché (dac biét 1a trong ngir cadnh cla cac yéu ciu sau) dugc
hiéu 1a bao ham ca s6 it va s6 nhiéu, trir khi néu khong dugc chi ra & ddy hodac mau

thudn rd rang v6i ngit canh. Viée ghi lai cac dai gia tri & ddy chi nhim muc dich phuc
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vu nhu rhc}t phuong phép viét tat dé cap dén timg gid tri riéng biét nim trong pham vi,
trir khi duoc chi dinh khac & day va mdi gid tri riéng biét duge dua vao thong sd k§
thudt nhu thé né duge doc riéng 1& & day. Tét ca cac phuong phap dugc mo ta & day c6
thé dugc thuc hién theo bat ky thir tw thich hop nao trir khi c6 chi dinh khac & day
hodic ¢6 méu thudn rd rang theo ngit canh. Viée sir dung bat ky va tat ca cac vi du,
hodc ngdn ngit miu muc (vi du, "ching han nhu") duoc cung cip & day, chi nhim muc
dich 1am sang té sang ché t5t hon va khong dat ra gidi han vé pham vi cia sang ché trir
khi ¢6 quy dinh khac. Khong c6 ngdn ngit nao trong Ban md ta dugc hiéu 1a chi ra bat

ki thanh phan nao khéng dwoc cong bd 1a can thiét cho viéc thuc hanh séng ché.

Cac phwong an dwgc wu tién

1. Quy trinh tao ra san pham sita 1én men, quy trinh nay bao gbm céc budc:

1. Thém vao nén sita:

a. men cdi chtra vi khuin axit lactic bao gdbm it nhdt mot ching
Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén héa hydrat
cacbon khong phai lactoza, va it nhit mot ching Lactobacillus thiéu hut lactoza, tdt
hon 1a L. delbrueckii subsp. bulgaricus, ma c6 kha ning chuyén héa hydrat cacbon
khong phai lactoza, tdt hon 1a trong d6, men cai dugc thém vao véi lugng 1a 1,2-
1,3E+07 CFU chiing Streptococcus thermophilus va ching Lactobacillus/ml nén sita,
t6t hon 1a trong d6, ty 18 cua it nhit mot ching Streptococcus thermophilus thiéu hut
lactoza (ST) dén it nhit mot ching Lactobacillus thiéu hut lactoza, tbt hon 1a L.
delbrueckii subsp. bulgaricus (LB) trong men céi la tor 1:99 dén 99:1 (ST:LB), nhu
50:50, t6t hon nira 14 tir 90:10 dén 99:1 (ST:LB);

b. mot hodc nhidu hydrat cacbon khong phai lactoza c6 kha ning dugc
chuyén héa boi vi khuén axit lactic nhu dwgc xac dinh trong muc a., trong d6, hydrat
cacbon khong phai lactoza dugc thém vao voi lugng dugce tinh sao cho tré nén suy kiét
khi do pH cta san pham sita 1én men la nim trong khoang tir 4,9 dén 5,5, nhu nim

trong khodng tur 5,0 dén 5.4, tét hon 1a khoang 5,3; va
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c.  chung probiotic duoc chon tir nhém bao gém ching Lactobacillus va
chung Bifidobacterium;
il. 1én men nén sita trong mdt khoang thoi gian cho dén khi dat dugc do pH
dich dé thu dugc san pham sita 1én men.
2. Quy trinh theo muc 1, trong do, it nhit mot chang Streptococcus
thermophilus thiéu hut lactoza, va it nhdt mot ching Lactobacillus thiéu hut lactoza,
t6t hon 14 L. delbrueckii subsp. bulgaricus, c6 kha niang chuyén héa hydrat cacbon

khong phai lactoza tuong tu.

3. Quy trinh theo muc bét ky trong sb cic muc 1-2, trong d6, hydrat cacbon
khong phai lactoza dugc chon tir nhém bao gdm sucroza, galactoza va glucoza, t5t hon
1a trong d6, hydrat cacbon khong phai lactoza khong phai 14 glucoza, tham chi tot hon
nita 1a trong d6, hydrat cacbon khong phai lactoza 1a sucroza.

4. Quy trinh theo muc bét ky trong sé cac muc 1-3, trong d6, do pH dich ctia
bude ii. 1a khoang 4,8 dén khoang 4,0, tt hon 1a khoang 4,6- dén khoang 4,55, tham
chi tét hon nira 1a khoang 4,55.

5. Quy trinh theo muc bét ky trong s6 cac muc 1-4, trong d6, ching thiéu hut

lactoza Streptococcus thermophilus dugc chon tir nhém bao gbm:

(@ (@) ching dugc Iuu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2014-06-12 v6i s6 hiéu DSM 28952;

(ii) ching thu dugc tir DSM 28952, trong dd, ching thu dugc ndy con duogc
dic trung boi né c6 kha ning tao ra tap doan tring trén moi trudng chira lactoza va X-

Gal;

(b) @) chung dugc lwu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2014-06-12 véi s6 hiéu DSM 28953;
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(ii) chung thu dugc tr DSM 28953, trong do, chung thu dugc nay con dugc
dic trung boi n6 c6 kha ning tao ra tdp doan tring trén moi trudng chira lactoza va X-

Gal;

(© @ ching dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2017-08-22 v6i s6 hiéu DSM 32599;

(ii) ching thu dugce tt DSM 32599, trong do, ching thu dugc nay con dugc
dac trung bdi né c6 kha ning tao ra tap doan tring trén moi trudng chira lactoza va X-

Gal; va

@ @ chung dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2017-08-22 v&i s6 hiéu DSM 32600; va

(i) chung thu dugc tr DSM 32600, trong do6, ching thu dugc nay con dugc
dic trung bdi né c6 kha ning tao ra tip doan tring trén mdi trudng chira lactoza va X-

Gal.

6. Quy trinh theo muc bit ky trong s cidc muc 1-5, trong d6, ching
Lactobacillus thiéu hut lactoza 13 ching L. delbrueckii subsp. bulgaricus dugc chon tir

nhém bao gom:

(i) ching dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2014-06-12 véi s hidu DSM 28910; va

(ii) chuing thu dugc tt DSM 28910, trong do6, ching thu dugc nay con dugc
dic trung béi né c6 kha ning tao ra tip doan trang trén moi trudng chira lactoza va X-

Gal.
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7. Quy trinh theo muc bét ky trong sé cac muc 1-6, trong d6, chiing probiotic
khong phai 1a ching Lactobacillus paracasei, thim chi t6t hon nita 1a trong d6, ching
Lactobacillus probiotic khong phai 1a chung L. paracasei CRL 431, dugc luu gitt dudi
tén ATCC 55544 hoac chung L. paracasei CHCC 2115, dugc luu git dudi tén
DSM 19465,

8. Quy trinh theo muc bat ky trong sb cic muc 1-7, trong d6, ching
Lactobacillus probiotic dugc chon tir nhém bao gdm ching Lactobacillus rhamnosus,
ching Lactobacillus paracasei va ching Lactobacillus acidophilus va/hodc trong do,
ching probiotic Bifidobacterium dugc chon tr nhém bao gdbm Bifidobacterium
longum, Bifidobacterium adolescentis, Bifidobacterium bifidum, Bifidobacterium

breve, Bifidobacterium animalis subsp. lactis va Bifidobacterium infantis.

9. Quy trinh theo muc bt ky trong s6 cac muc 1-8, trong d6, ching probiotic
duoc chon tir nhom bao gém chung Lactobacillus rhamnosus, LGG®, dugc luu git
dudi tén ATCC 53103, chung Lactobacillus paracasei CRL 431, dugc luu gitt dudi
tén ATCC 55544, Lactobacillus acidophilus, LA-5®, dugc luu gitt dudi tén
DSM 13241 va Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gitt dudi
tén DSM 15954.

10. Quy trinh theo muc bat ky trong sé cac muc 1-9, trong do6, chiing probiotic
duoc thém vao nén sita trong budc i.c. bao gdm ching Bifidobacterium, tot hon 1a
chung Bifidobacterium probiotic dugc chon tr nhéom bao gdbm  Bifidobacterium
longum, Bifidobacterium adolescentis, Bifidobacterium bifidum, Bifidobacterium
breve, Bifidobacterium animalis subsp. lactis va Bifidobacterium infantis, tham chi tbt
hon nftta 1a Bifidobacterium animalis subsp. lactis, BB-12®, duoc luu gilt dudi tén

DSM 15954.

11. Quy trinh theo muc bat ky trong sb cac muc 1-10, trong d6, budc i. bao

gom thém vao nén sira:
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a. It nhit mot ching Streptococcus thermophilus thiéu hut lactoza, ma c6
kha ning chuyén hoa hydrat cacbon khong phai lactoza, va it nhit mot ching
Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén
hoa hydrat cacbon khong phai lactoza, t6t hon 1a trong do, it nhit moét ching
Streptococcus thermophilus thiéu hut lactoza, ma cé kha ning chuyén hoa hydrat
cacbon khong phai lactoza, va it nhit mét chung Lactobacillus delbrueckii subsp.
bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén hoéa hydrat cacbon khong phai

lactoza dugc thém vao véi lugng 1a 1,2-1,3E+07 CFU;

b. Mot hodc nhiéu hydrat cacbon khéng phai lactoza c6 kha ning duoc
chuyén héa béi vi khuén axit lactic nhu duge xac dinh trong muc a., trong d6, hydrat
cacbon khong phai lactoza dugc thém vao véi lugng duge tinh sao cho trd nén suy kiét
khi d6 pH cta san phim sita 1én men 1a nim trong khoang tir 4,9 dén 5,5, nhu nam

trong khoang tir 5,0 dén 5.4, tdt hon 1 khoang 5.,3; va

c.  Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu git duédi tén

DSM 15954, tt hon 14 v6i lugng 1a khoang 1,2E+07 CFU/ml nén sita.

12. Quy trinh theo muc bat ky trong sé cac muc 1-10, trong d6, budc i. bao

gom thém vao nén stra:

a. [t nhit mot chung Streptococcus thermophilus thiéu hut lactoza, ma c6
kha ning chuyén héa hydrat cacbon khong phai lactoza, va it nhit mét ching
Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén
hoa hydrat cacbon khong phai lactoza, tot hon 1a trong d6, it nhdt mot ching
Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén hoa hydrat
cacbon khong phéi lactoza, va it nhat mot ching Lactobacillus delbrueckii subsp.
bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén hoéa hydrat cacbon khong phai

lactoza dugc thém vao véi luong 1a 1,2-1,3E+07 CFU;
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b. M6t hodc nhiéu hydrat cacbon khéng phai lactoza c6 kha ning dugc
chuyén hoa boi vi khuan axit lactic nhu duogc xac dinh trong muc a., trong do, hydrat
cacbon khong phai lactoza dugc thém vao véi luong dugc tinh sao cho trd nén suy kiét
khi d6 pH cta san phim sita 1én men 14 nim trong khoang tir 4,9 dén 5,5, nhu nim

trong khoang tir 5,0 dén 5,4, tot hon 1a khoang 5,3; va

c.  Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gilt dudi tén
DSM 15954 va chung Lactobacillus rhamnosus, LGG®, duoc luu gitt dudi tén
ATCC 53103, tot hon 1a trong d6, Bifidobacterium animalis subsp. lactis, BB-12®,
dugc thém vao véi luwong 14 khoang 1,2E+07 CFU/ml dén chimg Lactobacillus
rhamnosus, LGG® duoc thém vao vé6i lugng 14 khoang 7E+06 CFU/ml.

13. Quy trinh theo muc bt ky trong sb cac muc 1-10, trong d6, bude i. bao

gom thém vao nén stra:

a. It nhit mot chung Streptococcus thermophilus thiéu hut lactoza, ma c6
kha ning chuyén hoa hydrat cacbon khong phai lactoza, va it nhit mot ching
Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén
hoéa hydrat cacbon khong phai lactoza, tbt hon 1a trong d6, it nhit mét ching
Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén hoéa hydrat
cacbon khong phai lactoza, va it nhit mot chung Lactobacillus delbrueckii subsp.
bulgaricus thiéu hut lactoza, ma c6 kha niang chuyén héa hydrat cacbon khong phai

lactoza dugc thém vao véi lugng 1a 1,2-1,3E+07 CFU;

b. Mot hodc nhidu hydrat cacbon khong phai lactoza c6 kha ning duoc
chuyén héa boi vi khuén axit lactic nhu dugc xac dinh trong muc a., trong do, hydrat
cacbon khong phai lactoza dugc thém vao véi lugng duge tinh sao cho trd nén suy kiét
khi d6 pH cta san phdm sita 1én men 14 nim trong khoang tir 4,9 dén 5,5, nhu nim

trong khoang tir 5,0 dén 5,4, tot hon 12 khoang 5,3; va
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c.  Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gitt dudi tén
DSM 15954 va Lactobacillus acidophilus strain, LA-5®, dugc luu.giﬁ’ dudi tén
DSM 13241, t6t hon 1a trong do, Bifidobacterium animalis subsp. lactis, BB-12®,
dugce thém vao vé6i luong 1a khoang 1,2E+07 CFU/ml dén Lactobacillus acidophilus
strain, LA-5®, dugc thém vao véi lugng 1a khoang 7E+06 CFU/ml.

14. Quy trinh theo muc bét ky trong s6 cac muc 11-13, trong d6, it nhit mot
ching Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén hoa
hydrat cacbon khong phai lactoza 14 nhu dugc xéc dinh trong muc 5, va trong do, it
nhit mot ching Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6
kha ning chuyén hoa hydrat cacbon khong phai lactoza 1a nhu dugc x4c dinh trong

muc 6.

15. Quy trinh theo muc bat k¥ trong sd cac muc 1-14, trong d6, tir 1E+04 dén
1E+10 CFU (don vi hinh thanh tip doan)/ml nén sita cta ching Streptococcus
thermophilus, t6t hon 1a t 1E+05 dén 1E+10 CFU/ml, hoic tir IE+06 dén
1E+10 CFU/ml, hodc tir 1E+07 dén 1E+09 CFU/ml, t6t hon 14 tir khoang 1E+06 dén
khoang 1E+08 CFU/ml ching Streptococcus thermophilus dugc thém vao nén sita

trong budc i.a.

16. Quy trinh theo muc bat k¥ trong sé cac muc 1-15, trong d6, tir 1E+04 dén
1E+10 CFU/ml nén sita of the Lactobacillus delbrueckii subsp. bulgaricus strain, tot
hon 1a tir 1E+05 dén 1E+10 CFU/ml, hodc tir 1E+06 dén 1E+10 CFU/ml, hodc tir
1E+07 dén 1E+09 CFU/ml, t6t hon 14 tir khoang 1E+06 dén khoang 1E+08 CFU/ml
ching Lactobacillus delbrueckii subsp. bulgaricus duge thém vao nén sita trong budc

i.a.

17. Quy trinh theo muc bét ky trong s6 cic muc 1-16, trong d6, tir khoing
1E+06 dén khoang 1E+08 CFU/ml nén sira ctia ching probiotic, t6t hon 1a tir khoang
SE+06 dén khoang 5E+07 CFU/ml, t6t hon nita 12 tir khoang 1 dén 1,5E+07 CFU/ml,
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nhu khoang 1,2E+07 CFU/ml, hoac trong do, khoang 7E+06 CFU/ml ching probiotic

dugc thém vao nén sira trong budc i.c.

18. Quy trinh theo muc bat ky trong s cac muc 1-17, trong d6, hydrat cacbon
khong phai lactoza, tdt hon 1a sucroza, dugc thém vao nén sita trong budc i.b. véi
lugng 14 nhé hon 0,9%, t6t hon 14 véi lugng 13 nho hon 0,7%, tham chi tot hon nira 1a
v0oi lugng 1a nho hon 0,5%, nhu 0,41%, trong d6,% 1a tinh theo trong lugng trén thé

tich (% trong lwong/thé tich) cia nén stra.
19. San phim sita 1én men duoc tao ra bing quy trinh theo chc muc 1-18.

20. Thue phdm hodc san phdm thirc an chin nudi bao gbm it nhat mét ching
Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén héa hydrat
cacbon khong phai lactoza, va it nhdt mot chung Lactobacillus delbrueckii subsp.
bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén hoa hydrat cacbon khong phai
lactoza va ching probiotic duoc chon tir nhom bao gém chiing Lactobacillus va chimg
Bifidobacterium, t6t hon 13 trong d6, ching Lactobacillus khong phai 1a ching
Lactobacillus paracasei, tham chi t6t hon nita 13 trong d6, ching Lactobacillus khong
phai 13 ching L. paracasei CRL 431, duoc luu giit duéi tén ATCC 55544 hodc chiing
L. paracasei CHCC 2115, dugc luu gitt dudi tén DSM 19465, trong do, thuc phim
hodic san phim thtc 4n chin nudi bao gdbm 1,3E+08 CFU cic té bao séng dugc vi
khudn cta probiotic/g cta san pham sita 1én men (CFU/g) hoic nhiéu hon, tét hon 1a
2E+08 CFU/g hodc nhiéu hon, tham chi tét hon nita 1a SE+08 CFU/g hodc nhiéu hon,
nhu 6E+08 CFU/g it nhit mot trong sd cac ching probiotic ¢6 mit trong thuc pham
hodc san pham thirc 4n chin nudi, ngay 1ap tic sau khi 1én men, t6t hon 1a tai thoi
diém ma 13 it nhit 1 ngay sau khi 1én men dugc hoan thanh, nhu 15 ngay, hogc
30 ngay, hodc 45 ngay, hodac 60 ngay sau khi lén men dugc hoan thanh, trong do, thuc
phim hodc san pham thirc &n chin nudi dugc giit & khoang 4°C sau khi 1én men dugc

hoan thanh.
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21. Thuc phim hodc san pham thic #n chin nudi theo muc 20, trong do,
chiung Lactobacillus probiotic dugc chon tir nhém bao gdm ching Lactobacillus
rhamnosus, ching Lactobacillus paracasei va chung Lactobacillus acidophilus va
trong d6, chung probiotic Bifidobacterium duge chon tr nhém bao gbm
Bifidobacterium longum, Bifidobacterium adolescentis, Bifidobacterium bifidum,
Bifidobacterium breve, Bifidobacterium animalis subsp. lactis va Bifidobacterium

infantis.

22. Thuc phidm hodc san phim thirc dn chin nudi theo muc bat ky trong sb cac
muc 20-21, trong do, thuc phém hoéc san phém thtre an chan nudi 1a san ph‘flm stra 1én

men, tot hon 1a d6 uong stra 1én men, tot hon nita 1a sita chua.

23. Thuc pham hodc san phim thirc An chin nudi theo muc bat ky trong sb cac
muc 20-22, trong d6, chung thiéu hut lactoza Streptococcus thermophilus 1 ching nhur
dugce xac dinh trong muc 5; va/hodc trong d6, ching Lactobacillus delbrueckii subsp.
bulgaricus thiéu hut lactoza 1a ching nhu dugc x4c dinh trong muc 6; va/hodc trong
do, ching Lactobacillus probiotic dugc chon tir nhém bao gébm ching Lactobacillus
rhamnosus, LGG®, dugc luu gitt dudi tén ATCC 53103, ching Lactobacillus
paracasei CRL 431, dugc luu git dudi tén ATCC 55544, Lactobacillus acidophilus
strain, LA-5%, s dugc luu gitt dudi tén DSM 13241 va Bifidobacterium animalis subsp.

lactis, BB-12®, dugc luu gitt dudi tén DSM 15954.
24. Ché phdm dé tao ra san phdm sira 1én men bao gdm

a) men cai chta vi khudn axit lactic bao gdbm it nhit mot ching
Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén hoéa hydrat
cacbon khong phdi lactoza, va it nhat mot ching Lactobacillus thiéu hut lactoza, tt
hon 1a L. delbrueckii subsp. bulgaricus, ma c6 kha ning chuyén hoa hydrat cacbon
khong phai lactoza; va

b) mot hoic nhidu hydrat cacbon khong phai lactoza c6 kha ning duoc

chuyén hoa béi vi khudn axit lactic nhu duge x4c dinh trong a), trong do, hydrat
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cacbon khong phai lactoza c6 mit trong ché phim véi lugng dugc tinh sao cho tré nén
suy kiét khi do pH cua san phém stta 1én men 14 ndm trong khoang tir 4,9 dén 5.5, nhu
nim trong khoang tir 5,0 dén 5.4, t6t hon 1a khoang 5,3,

25. Ché phém theo muc 24, trong do, it nhat mot ching Streptococcus
thermophilus thiéu hut lactoza, va it nhit mot ching Lactobacillus thiéu hut lactoza,
t6t hon 1a L. delbrueckii subsp. bulgaricus, c6 kha ning chuyén hoa hydrat cacbon
khong phai lactoza tuong tu.

26. Ché phim theo muc bét ky trong sd cic muc 24-25, trong d6, hydrat
cacbon khong phai lactoza duoc chon tir nhém bao gdm sucroza, galactoza va glucoza,
tbt hon 1a trong d6, hydrat cacbon khong phai lactoza khong phai 1a glucoza, thim chi
t6t hon nita 12 trong d6, hydrat cacbon khéng phai lactoza 14 sucroza.

27. Ché phdm theo muc bt ky trong s6 cac muc 24-26, trong d6, ching thiéu
hut lactoza Streptococcus thermophilus 1a ching nhu dugc xdc dinh trong muc 5;
va/hodc trong d6, chung Lactobacillus thiéu hut lactoza 1a ching L. delbrueckii subsp.
bulgaricus strain nhu dugc xac dinh trong muc 6.

28. Ché pham theo muc bit ky trong s& cac muc 24-27, trong d6, ché phim
con bao gdm ching probiotic dwge chon tir nhém bao gdm chiing Lactobacillus va
ching Bifidobacterium, tot hon 1a trong d6, chung Lactobacillus khong phai 1 ching
Lactobacillus paracasei, thim chi tot hon nita 13 trong d6, ching Lactobacillus khong
phai 1a ching L. paracasei CRL 431, duoc luu git dudi tén ATCC 55544 hodc ching
L. paracasei CHCC 2115, dugc luu gitt dudi tén DSM 19465.

29. Ché phdm theo muc bét ky trong s6 cac muc 24-28, trong d6, chung
Lactobacillus probiotic dugc chon tir nhém bao gbm ching Lactobacillus rhamnosus,
chung Lactobacillus paracasei va ching Lactobacillus acidophilus va trong dd, ching
probiotic Bifidobacterium dugc chon tr nhém bao gdm Bifidobacterium longum,
Bifidobacterium adolescentis, Bifidobacterium bifidum, Bifidobacterium breve,

Bifidobacterium animalis subsp. lactis va Bifidobacterium infantis.
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30. Ché phim theo muc bét ky trong sd cac muc 28-29, trong d6, ching
Lactobacillus probiotic duge chon tir nhém bao gdm chiing Lactobacillus rhamnosus,
LGG®, dugc luu giir duéi tén ATCC 53103, chung Lactobacillus paracasei CRL 431,
dugce luu gitt duédi tén ATCC 55544, Lactobacillus acidophilus strain, LA-5®, duoc
luu gitt dudi tén DSM 13241 va Bifidobacterium animalis subsp. lactis, BB-12®,
dugc luu gift dudi tén DSM 15954.

31. Ché phim theo muc bit ky trong s& cac muc 28-30, trong do6, ché phdm
chura:

a) It nhit moét ching Streptococcus thermophilus thiéu hut lactoza, ma c6
kha ning chuydn hoa hydrat cacbon khéng phai lactoza, va it nhit mot ching
Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén
héa hydrat cacbon khong phai lactoza; va

b)  Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gitt dudi tén
DSM 15954,

32. Ché phim theo muc bat ky trong s6 cac muc 28-30, trong do, ché phim
chura:

a) It nhat mot ching Streptococcus thermophilus thiéu hut lactoza, ma c6
kha ning chuyén hoéa hydrat cacbon khéng phai lactoza, va it nhit mot ching
Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6 kha nang chuyén
héa hydrat cacbon khong phai lactoza;

b)  Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gilt duéi tén
DSM 15954; va

c) chung Lactobacillus rhamnosus, LGG®, dugc luvu git dudi tén
ATCC 53103.

33. Ché phdm theo muc bét ky trong sb cac muc 28-30, trong do, ché phim
chua:

a) It nhit mot chang Streptococcus thermophilus thiéu hut lactoza, ma c6
kha ning chuyén héa hydrat cacbon khong phai lactoza, va it nhat mot ching

Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén
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héa hydrat cacbon khong phai lactoza;

b)  Bifidobacterium animalis subsp. lactis, BB-12®, duoc luu gilt dudi tén
DSM 15954; va

¢) Lactobacillus acidophilus strain, LA-5®, dugc luu gitt dudi tén
DSM 13241,

34. Ché phim theo muc bét ky trong s6 cac muc 31-33, trong d6, it nhat mot
ching Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén héa
hydrat cacbon khong phai lactoza 1a nhu dugc xac dinh trong muc 5, va trong do, it
nhit mot chung Lactobacillus delbrueckii subsp. bulgaricus thiéu hut lactoza, ma c6
kha ning chuyén héa hydrat cacbon khong phai lactoza 1a nhu duge xdc dinh trong
muc 6,

35. Ché phdm theo muc bat ky trong s6 cac muc 24-34, trong do, ché phim
chira tr khoang 6-7E+08 CFU (don vi hinh thanh tdp doan)/g chuing Strepfococcus
thermophilus hodc it hon.

36. Ché phdm theo muc bat ky trong s6 cac muc 24-35, trong d6, ché pham
chira khoang 1E+07 CFU/g ching Lactobacillus delbrueckii subsp. bulgaricus.

37. Ché phim theo muc bét ky trong s& cac muc 24-36, trong d6, ché phim
chira tr 1E+06 dén 1E+08 CFU/g chung probiotic, tét hon la tir 5E+06 dén
5E+07 CFU/g, t6t hon nira l4 khoang 1,2E+07 CFU/g ching probiotic.

38. Ché phim theo muc bit ky trong sé cac muc 24-37, trong d6, hydrat
cacbon khong phai lactoza 1a c¢6 mit trong ché phdm vdi lugng 1a nhé hon 0,9%, t6t
hon 1a véi lugng 1a nhé hon 0,7%, tham chi tdt hon nira 12 véi lugng 1a nhé hon 0,5%,
nhu khoang 0,41%, trong do, % la tinh theo trong luong trén thé tich (% trong

lwong/thé tich) ciia nén sra.

39. Str dung ché pham nhu dugc x4c dinh trong muc bat ky trong sd cac muc
24-38 dé lam tang sb sb lugng té€ bao probiotic trong san phim sita 1én men, nhu dugc

so sanh v6i san pham stta Ién men dugc [én men bang ché pham chira
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a) men cai chua vi khudn axit lactic bao gdm {t nhit mot chung
Streptococcus thermophilus, ma khong thiéu hut lactoza, va it nhat mot ching

Lactobacillus delbrueckii subsp. bulgaricus, ma khong thiéu hut lactoza; va/hoic

b) 1. men céi chita vi khuin axit lactic bao gém it nhit mot ching
Streptococcus thermophilus thiéu hut lactoza, ma c6 kha ning chuyén héa hydrat
cacbon khong phai lactoza, va it nhit mdt ching Lactobacillus delbrueckii subsp.
bulgaricus thiéu hut lactoza, ma c6 kha ning chuyén héa hydrat cacbon khong phai

lactoza, va

ii. mot hodc nhidu hydrat cacbon khong phai lactoza cé kha ning dugc
chuyén héa boi vi khudn axit lactic nhu duge xac dinh trong i), trong d6, hydrat
cacbon khong phai lactoza ¢6 mit trong ché phim vé6i luong dugc tinh sao cho trd nén

suy kiét khi d pH cia san pham sita 1én men la thap hon 4,9.

t6t hon 14 trong d6, san phim sira 1én men bao gom it nhét 2E+08 CFU té bao
probiotic ¢6 kha ning sbéng duoc/g san phdm sita 1én men, tot hon 1a it nhat
4E+08 CFU té bao probiotic c6 kha ning sdng dwoc/g san pham sita 1én men, tham chi
t6t hon nita 1a it nhit 5,5E+08 CFU, nhu 5,7E+08 CFU té bao probiotic c6 kha ning
sdng duoc/g san pham sita Ién men sau 60 ngdy trong thoi han st dung (bao quén) &

4°C.

Thong tin lwu giir vi sinh vat

Nguoi ndp don yéu cdu rang su sin c6 ciia cac vi sinh vat duge luu giit dugc
dé cdp dén trong Quy tic 33 EPC s& chi dugc thuc hién khi cadp mot mau cho mot

chuyén gia doc l4p do ngudi yéu cau chi dinh (Quy tic 32 (1) EPC).

chung Streptococcus thermophilus duge luu git véi DSMZ-Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2014-06-12 v6i s6 hiéu DSM 28952.
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chung Streptococcus thermophilus duge luu gitt vdi DSMZ-Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2014-06-12 véi s6 hiéu DSM 28953.

chung Streptococcus thermophilus dugc luu gitt vé1 DSMZ-Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2017-08-22 v6i s6 hiéu DSM 32599.

chung Streptococcus thermophilus dugc luu git vé1 DSMZ-Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124
Braunschweig, on 2017-08-22 véi s6 hiéu DSM 32600.

ching Lactobacillus delbrueckii subsp. bulgaricus duge luu git véi DSMZ-
Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B,
D-38124 Braunschweig, on 2014-06-12 véi sb hiéu DSM 28910;

ching Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu git véi
DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH,
Mascheroder Weg. 1b, D-38124 Braunschweig, on 2003-09-30 véi s6 hiéu
DSM 15954;

chiung Lactobacillus acidophilus, LA-5®, dugc luu gitt véi DSMZ-Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH, Mascheroder Weg. 1b, D-
38124 Braunschweig, on 2003-09-30 v6i sb hiéu DSM 13241,

Qua trinh luu gitt dugc thuc hién bdi nguoi ndp don CHR. HANSEN A/S theo
Hiép u6c Budapest vé& vé sy cong nhan qudc té dbi voi viée ky giri vi sinh vat cho cac

muc dich cua thi tuc cip bang sang ché.
CAC NHAN HIEU PA PANG KY

BB-12® la chung da dugc dang ky Nhan hiéu cua Chr. Hansen.
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LGG® la ching la ching da dugc dang ky Nhan hiéu cia Chr. Hansen.
LA-5® la chung da dugc dang ky Nhan hiéu cia Chr. Hansen.
YoFlex® la chung dd dugc dang ky Nhan hiéu ctia Chr. Hansen.
Acidifix® la ching da dugc dang ky Nhan hiéu ctia Chr. Hansen.

Vi du thye hién sang ché

Vi du 1

Péi trong cua vi du nay 14 so sanh hiéu qua ciia men cai chira vi khuan axit
lactic trong s6 luong té bao clia mdi truong nudi cdy probiotic BB-12®, LGG®
va/hodc LA-5®, trong d6, men cdi bao gdm it nhit mot ching Streptococcus
thermophilus thiéu hut lactoza, ma c6 kha niang chuyén hoa hydrat cacbon khong phai
lactoza, va it nhit mot ching Lactobacillus delbrueckii subsp. bulgaricus thiéu hut
lactoza, ma c6 kha ning chuyén héa hydrat cacbon khdéng phai lactoza va hydrat
cacbon khong phai lactoza c¢6 kha ning dugc chuyén héa boi vi khuan axit lactic cia
men cai nhu duge xac dinh & trén, trong do6, hydrat cacbon khong phai lactoza 1a c6
mit trong ché phim véi lwong duge tinh sao cho trd nén suy kiét khi do pH cta san

pham stra 1én men 1a khoang 5,3.
Men cai

Acidifix®: Mbi truong nudi cdy thiéu hut lactoza chira it nhit moét ching
Streptococcus thermophilus (ST) thiéu hut lactoza va it nhat mét chiung Lactobacillus
delbrueckii subsp. bulgaricus (LB) thiéu hut lactoza, loai ndy 13 c6 béan sén & quy md
cong nghiép dudi tén “F-DVS YoFlex® Acidifix® 1,07, tir Chr. Hansen A/S. Cac
chiing nay duoc phéan 14p nhu duge mo ta, vi dy, trong Vi du 1 ciia EP 2957180.

YoFlex® Mild 1,0: Thuong mai, mdi trudng nudi cdy sita chua duong tinh

v6i lactoza bao gdm chung Streptococcus thermophiluss duong tinh véi lactoza va
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ching Lactobacillus delbrueckii subsp. bulgaricus dwong tinh v6i lactoza. Chung
thuong mai F-DSV (Frozen Direct Vat Set (DVS), moi truong nudi ciy lanh cb dic)
YoFlex® Mild 1,0 tir Chr. Hansen A/S. F-DVS YoFlex® Mild 1,0 14 ¢6 sin & trén thi
truong tu Chr. Hansen A/S, GIN 702897.

Moi truwdng nudi cay probiotic

LGG®: chung Lactobacillus rhamnosus, LGG®, dugc luu gitt dudi tén
ATCC 53103.

BB-12®: Bifidobacterium animalis subsp. lactis strain, BB-12®, duoc luu gilt
dudi tén DSM 15954.

LA-5®: Lactobacillus acidophilus, LA-5® dugc luu gitt dudi tén
DSM 13241.

Ché pham nuoi cay

Cac chung probiotics trén da dugc su dung dé thuc hién thu nghiém:
Bifidobacterium animalis ssp. Lactis, BB-12®, Lactobacillus acidophilus, LA-5®, va
Lactobacillus rhamnosus, LGG®. Chung dugc két hop v6i F-DVS YoFlex®
Acidifix® 1,0 ¢6 chira cac ching Lac(-) ST va Lac (-) LB, nhu dugc néu trén day. Moi
truong nudi cdy sita chua Lactoza (+) F-DSV YoFlex® Mild 1,0, nhu dugc md ta &
trén, + BB-12® va F-DVS BB-12® don khong c¢6 mdi truong nudi cdy sita chua, dugc

sir dung 1am ddi ching.

Nén cdy (“hdn hop nubdi cay”) duoc thé hién trong Bang 1 dudi day.
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Nin sifa F-DVS F-DVS YF | F-DVS F-DVS | FD-DVS Luuy

Acidifix® 1,0 | Mild 1,0 BB-12® | LA-5® LGG®

A | Sita +0,41% sucroza 0,01% 0,01% 0,001%

B | Stra +0,41% sucroza 0,01% 0,01%

C | Sita +0,41% sucroza 0,01% 0,01% 0,01%

D | Sira +0,90% sucroza 0,01% 0,01%

E | Stra +0,41% sucroza 0,01% 0,01% Déi chung

F | Stta +0,41% sucroza 0,02% Déi ching

Bang 1. Nén cdy. % cdy 1a dé chi trong luong trén thé tich (trong lugng/thé
tich) cua tong luwong cia nén sita. % luong sucroza dwgc cho duéi dang (trong

luong/thé tich) trén co sé nén sita.

Khi F-DVS Acidifix® 1,0 (F-DVS YoFlex® Acidifix® 1,0) hoic F-DVS YF
Mild 1,0 (F-DVS YoFlex® Mild 1,0) duoc cdy & 0,01%, sb luong té bao cta ST va
LB sau khi cdy (tru6e khi 1én men) 1a 1,2-1,3E+07 CFU/ml. S6 lugng té bao ctia BB-
12® sau khi cdy & 0,01% F-DVS 1a 1,2E+07 CFU/ml. S6 lugng té bao ctia LA-5® sau
khi cdy & 0,01% F-DVS 1a 7E+06 CFU/ml. S6 luong té bao ciia LGG® sau khi ciy &
0,001% (of the FD -DVS) 12 7E+06 CFU/ml.

MBoi trudng nudi cdy dugc thir nghiém trong sita v6i 2% trong luong chat béo
va thém stra bot tach béo dé tidu chudn hoa dén 4,1% trong lugng protein (nén sita).
Sucroza dugc thém vao & mirc 0,41% hodc 0,90% (trong d6,% la (trong luong/thé
tich) trén co s& nén sira) d& cho phép axit hoa dén khoang pH twong tmg 12 5,3 va 4,55.
Nén sita duge xir Iy nhiét & 92°C trong 3 phit, 1am ngudi dén 38°C va duogc cdy nhu
dugc mo ta. Stra dugc 4 & 38°C. Profil axit héa dugc tiép tuc boi thiét bi do pH truc

tuyén (CINAC) trong 20-24 gid.

Qua trinh 1én men dugc dung lai & pH 4,55, sita chua probiotic dugc lam lanh
dén 4°C va gitt & 4°C trong thoi han str dung (bdo quan). Sé Iuong té bao dugc xac

dinh bang s lugng dia & ngay 1, 15, 30, 45 va 60.
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V& mat Iy thuyét, s luong té bao cao nhét dat dugc bang cach nudi cdy mot
ching duy nhit. Tuy nhién, ching probiotic dwgc lwa chon dua trén kha ning ton tai
trong dai tiéu hoa ctia con nguoi, kha nang bam dinh vao niém mac rudt va tac dung co
loi cu thé dbi v6i stre khoée. Chung c6 hoat dong trao ddi chét khac vé6i vi khuén axit
lactic duoc sir dung dé axit héa sita va san xuét sita chua va cac san phdm sita 1én men
khac. B6i vi n6 khong phai 1a chirc ning chinh cia chiing, ching probiotic nhu, vi du,
BB-12® va LGG®, khong thich nghi t6t d& phat trién trong sita, do d6 khong thé axit
hoa né mot cach hiéu qua. Chung khong thé phat trién va axit hoa sita dudi pH tuong

ung 1a 6,1 va 5,8 trong 24 gio, xem Fig. 1.

Sb lwong té bao probiotic cao hon déang ké dat dwgc v6i hdn hop chira
probiotic v4i F-DVS YoFlex® Acidifix® 1,0, tirc 13, cdc chung Lac(-) ST va LB, xem
Fig. 2. C4c hdn hop nudi cdy duge cy vao sira c6 bd sung vira di sucroza dé cho phép

axit hoa dén khoang pH 5,30.

Nhu dugce thé hién trong Fig. 2, c6 hai giai doan axit héa. Giai doan dau tuong
g v6i qua trinh axit héa dén pH khoang 5,30. Diéu nay 1a do su phat trién cua céac
ching Lac (-) ST va LB (F-DVS YoFlex® Acidifix®1.0). Giai doan axit hoa thir hai
tir 5,30 dén 4,55, hodc thdp hon, chi do sy phat trién ciia ching probiotic, vi du,
Bifidobacterium, BB-12®, v4i hodc without LA-5® hogc LGG®. Chung probiotic nay
¢6 thé chuyén hoa dudng lactoza c6 trong sita va tiép tuc qua trinh 1én men (axit hoa)
cho dén khi dat duogc do pH mong mubn, vi du: 4,55. Tai thoi diém nay, stta dugce lam

lanh dé ngan chan qua trinh axit héa tiép tuc.

Bang 2 cho thiy thoi gian can thiét ctia mdi mau cdy dugc thir nghiém dé dat
dén do pH 14 4,55. Fig. 3 cho thdy profil axit hoa ctia Acidifix® 1,0 + 0,01% BB-12®
trong sita véi 0,41% (B) va 0,90% sucroza (D). % Luong duong sucroza dugce cho 1a

(trong luong/thé tich) trén co s& nén sita, nhu dugc mé ta & trén.
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| Hgnhop Evuéi Cféy:" = Phat Gio |
|~ Acidifix® 1,0 (sucroza dugc thém vao dé axit hoa dén | o
1000 16,7
A pH 5,30) + BB-12® + LGG®
Acidifix® 1,0 (sucroza duoc thém vao dé axit héa dén 1138 .
B pH 5,30) + BB-12®
Acidifix® 1,0 (sucroza dugc thém vao dé axit hoa dén 668 -
C pH 5,30) + BB-12® + LA-5® ’
Acidifix® 1,0 (sucroza dugc thém vao dé axit hoa dén 0.8
D pH 4,55) +BB-12® 528 ’
Mild 1,0 (Lac (+) mdi truong nudi cdy sira chua) + BB-
450 7,5
E 12®
F BB-12® n/a n/a

Bang 2: Thoi gian dén pH 4,55

Hoén hop chtra F-DVS YoFlex® Acidifix® 1,0 (tite 13, ching Streptococcus
thermophilus (ST) thiéu hut lactoza va ching Lactobacillus delbrueckii subsp.
bulgaricus (LB) thiéu hut lactoza) duoc thiét ké dé ngimg axit héa & pH khoang 5,30
bing cac probiotic din dén trong s6 luong té bao probiotic cao hon, vi du 1,4-
9,6E+08 CFU céc t& bao sbéng dugc vi khudn cua probiotic/g san pham sita 1én men
(CFU/g) cha Bifidobacterium, BB-12®, 2,4-4,6E+08 CFU/g L. acidophilus, LA-5®,
va 2,7-4,3E+08 CFU/g L rhamnosus, LGG®. Sb luong t& bao cua tit ci cac probiotic
cao hon so v6i nhitng gi thuong thiy trong sira 1én men probiotic va sd luong dn dinh

hon trong thoi han st dung 60 ngay.

Khi duoc 1én men bing Acidifix® 1,0 trong sita c¢6 mirc sucroza han ché
(0,41%, tirc 13, duge thiét ké dé ngimg axit hoa & pH khoang 5,30) (Két hop nudi ciy
A, B va C), s6 luong té bao ctia BB-12® cao hon gan 1 log so v&i nhing gi thuong dat

duogc khi két hop v6i nudi cdy sita chua (lac +), xem Bang 3 dudi day.
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L. rhamnosus, LGG®

BB-12®

Bij‘idobactérium lactis,

3,10E+08

5,20E+08 | 4,30E+08

2,80E+08

3,80E+08

2, TEE+08

 Acdiiz® 0rBB B | | - .
. . 4 Pl | Dl5 4 D30 . Doy
Bzﬁdobacterium lactis, “
6,00E+08 | 8,90E+08 | 9,60E+08 | 6,1E+08 | 5,70E+08
BB-12®
4,30E+08

3,60E+08

2,20E+08 | 2,10E+08

1,40E+08

2,20E+08

2,80E+08

4,40E+08

2,20E+08

Biﬁdobacterium lactis,

BB-12®

Bifidobacterium lactis,

BB-12®

BB-12®

Bifidobacterium lactis,

2, 70E+08

1,30E+08 | 9,90E+07

1,20E+08

9.,20E+07

1,20E+07

2,40E+08

4,60E+08

9,20E+07

8,90E+07

2,80E+08

1,10E+08

7,10E+07

7.40E+07

3,10E+08

6,60E+07

Bang 3: S6 lugng té bao (CFU/g san pham sira 1én men) trong thoi han sit

dung 60 ngay, duoc xac dinh bing cach dém chon loc trén dia aga.

Khi nén sita duge bd sung 0,9% sucroza, dugce tinh toan dé cho phép axit hoa
dén pH 4,55 (bién D), Acidifix® 1.0 + BB-12® dugc thuc hién theo cch twong tu nhu
nudi cdy sita chua Lactose (+) YoFlex® Mild 1.0 + BB -12® (bién E). S6 lugng té bao
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ctia BB-12® & ¢ hai bién trong d6 Streptococcus thermophilus (ST) thiéu hut lactoza
va Lactobacillus delbrueckii subsp. bulgaricus (LB) thiéu hut lactoza dugc dé axit hoa
dén 4,55 ¢6 thé so sanh dugc va dao dong trong khoang 1,2-1,3E + 08 CFU/g. S6
luong té bao ciia BB-12® khi dugce cdy ma khong c6 mdi trudng nudi cdy sita chua
(bién F), khong tang 1én, n6 vao khoang 1,2 E + 07 CFU/g, vé co ban tuong tmg véi sb

lwong té bao trong chét ciy.
Cii thién kha niing sbng sét trong thoi han sir dung

S6 lwong té bao trong 60 ngay, 14 thoi han st dung dién hinh ciia cic san phdm
stra twoi 1én men & Bic My§ va mot sb khu vuc khéc trén thé gidi, cling da dugc thu
nghiém. Trong thoi han st dung, trong mdt loai sita chua chira probiotic dién hinh, sb
lrong té bao cua Bifidobacterium, BB-12® thuong gidm tir 0,5-1 log trong vong 60
ngdy, tiry thudc vao cach nudi cy sita chua, nén sita, didu kién nudi trong va bao quén.
S6 luong té bao ciia LA-5® thuong giam tir 1-2 log trong thoi han st dung 60 ngay.
Khi dugc dong nudi cdy voi Acidifix® 1.0 (ting truéng gidi han & dd pH khoang
5,30), sb lugng té bao cla probiotic BB-12®, LA-5® va LGG® cao hon 0,5-1 log so
v6i mirc thudong thiy va ciing cho thiy su 6n dinh tuyét voi trong thoi han st dung (60

ngay).
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YEU CAU BAO HQ

1. Quy trinh tao ra san phdm sfta 1én men v6i lugng vi khudn probiotic gia ting, quy

trinh nay bao gom cac budc:
1. Thém vao nén stra:

a. men céi chia vi khudn axit lactic bao gém it nhat mot ching Streptococcus
thermophilus thiéu hut lactoza, ma c6 kha ning chuyén héa hydrat cacbon khong phai
lactoza, va it nhét mot ching L. delbrueckii subsp. bulgaricus thiéu hut lactoza, ma ¢6
kha ning chuyén hoa hydrat cacbon khong phai lactoza; trong d6, chiing thiéu hut

lactoza Streptococcus thermophilus duoc chon tir nhém bao gom:

(a (1) ching dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2014-06-12 v&i s6 hiéu DSM 28952;

(i) chuing thu dugc tir DSM 28952, trong d6, ching thu dugc nay con dugc
dac trung bdi n6 c¢d kha nang tao ra tap doan tring trén moi trudng chira lactoza va X-

Gal;

(b)) (@A) chung dugc Iuu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2014-06-12 véi s6 hiéu DSM 28953;

(i) chung thu dugc tir DSM 28953, trong do, ching thu duoc nay con dugc
dic trung béi né co kha ning tao ra tip doan tring trén moi truong chira lactoza va X-

Gal;

() () ching duwoc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2017-08-22 véi s6 hidu DSM 32599;
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(i) chung thu dugc tir DSM 32599, trong do, ching thu duoc nay con dugce
dic trung béi né ¢6 kha ning tao ra tap doan trang trén mdi trudng chira lactoza va X-

Gal; va

(d @@ ching dugc Iuvu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2017-08-22 véi s6 hiéu DSM 32600; va

(i) ching thu dugc tr DSM 32600, trong dd, chung thu dugc nay con dugce
dic trung béi n6 ¢6 kha nang tao ra tip doan tring trén moi trudong chira lactoza va X-

Gal, va

trong d6, ching L. delbrueckii subsp. bulgaricus thiéu hut lactoza duogc chon tir nhom

bao gom:

(i) ching dugc Iuu git tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2014-06-12 v&i sb hiéu DSM 28910; va

(i) chung thu duogc tr DSM 28910, trong d6, chiing thu dugc nay con duogc
dic trung bdi né c6 kha ning tao ra tip doan tring trén mdi truong chia lactoza va X-

Gal;

b. mdt hodc nhidu hydrat cacbon khong phai lactoza c6 kha ning dugc chuyén héa
béi vi khudn axit lactic nhu dwge xac dinh trong muc a., trong d6, hydrat cacbon
khong phai lactoza dugc thém vao véi lugng dugce tinh sao cho tré nén suy kiét khi do

pH ctia san phim sita 1én men 14 nam trong khoang tir 4,9 dén 5,5, va

c. ching probiotic dwgc chon tir nhém bao gdém ching Lactobacillus rhamnosus,
LGG®, duge luu gitt dudi tén ATCC 53103, duge luu gitt dudi tén ATCC 55544,
Lactobacillus acidophilus strain, LA—5®, dugc luu gitt dudi tén DSM 13241 va
Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gitt dudi tén DSM 15954;
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ii. 1én men nén sira trong mot khoang thoi gian cho dén khi dat dugc do pH dich dé thu
duoc san phém stta 1én men, trong dé nén sita dugc 1én men chita 1,3E+08 CFU cac té
bao sdng duoc ciia probiotic vi khudn/g clia san phdm sita 1én men (CFU/g) hodc nhidu

hon

2. Quy trinh theo diém 1, trong d6, hydrat cacbon khong phai lactoza dwgc chon tir

nhom bao gdm sucroza, galactoza va glucoza.

3. Quy trinh theo diém 1, trong d6 trong budc b ciia bude i, hydrat cacbon khong phai
lactoza dugc thém vao vadi lwong dugce tinh sao cho trd nén suy kiét khi do pH cua san

pham sira 1én men 13 nim trong khoang tir 5,0 dén 5.4.

4. Quy trinh theo diém 1, trong d6 trong budc b cia budc i, hydrat cacbon khéng phai
lactoza dugc thém vao véi luvong dugc tinh sao cho trd nén suy kiét khi d pH cia san

pham stra 1én men 13 5,3.

5. Quy trinh theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6, do pH dich cia
bude ii. 1a khoang 4,8 dén khoang 4.0.

6. Quy trinh theo diém 5, trong d6, do pH dich cua budc ii. 1a ot hon 1a khoang 4,6
dén khoang 4,55.

7. Quy trinh theo diém 5, trong d6, d6 pH dich cua budc ii. 1a 4,55.
8. San ph4m sita 1én men duogc tao ra biang quy trinh theo cic diém tir 1 dén 7.

9. Thuc phém hodc san phém thirc an chédn nuoi, trong dé thuc phém hodc thirc an
chan nudi 1a san phdm sira 1én men dugc san xudt theo quy trinh theo diém bat ky
trong s6 cac diém tir 1 dén 7, trong d6 thuc pham hogc thic 4n chan nudi chia
1,3E+08 CFU té bao sbng cua vi khuén probiotic/g san pham sita 1én men (CFU/g)

hodc nhidu hon trong s it nhit mot trong cac ching probiotic ¢ trong thue phdm
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hodc thirc dn chin nudi, tai thoi diém it nhét 1a 1 ngay sau khi qua trinh 1én men theo
dinh nghia trong muc ii cua diém 1 d3 hoan tat, trong do6 thuc phém hodc thirc dn chan

nudi da duoc gift & 4°C sau khi qua trinh 1én men d hoan tat.

10. Thuc phém hodc san phém thirc an chin nudi theo diém 9, trong d6 thuc phém
hodc thirc n chin nudi chira 2E+08 CFU té bao sbng ctia vi khudn probiotic/g san
pham stta 1én men (CFU/g) hodc nhidu hon trong s it nhit mét trong cac ching
probiotic ¢6 trong thuc phdm hodc thirc dn chin nudi, tai thoi diém it nhit 12 1 ngay
sau khi qua trinh 1én men theo dinh nghia trong muc ii cua diém 1 da hoan tit, trong d6
thuc pham hodc thirc dn chin nudi da dugc giit & 4°C sau khi qué trinh 1én men da

hoan tat.

11. Thuc pham hodc san phdm thirc in chin nudi theo diém 9, trong d6 thuc phim
hodc thuc 3n chin nudi chira 5SE+08 CFU té bao séng cia vi khuin probiotic/g san
phdm sita 1én men (CFU/g) hodc nhiéu hon trong sé it nhit mot trong cac ching
probiotic ¢6 trong thuc phim hodc thuc dn chin nudi, tai thoi diém it nhit 12 1 ngay
sau khi qu4 trinh 1én men theo dinh nghia trong muc ii cia diém 1 d4 hoan tat, trong do
thuc phdm hodc thirc #n chin nudi da duoc giit & 4°C sau khi qud trinh 1én men da

hoan tat.

12. Thuc phim hodc san phim thtc 3n chin nudi theo diém bit ky trong sd cac diém
tir 9 dén 11, trong do6, thuc phdm hodc san pham thirc an chin nudi la d6 udng sita Ién

men.

13. Thuc phdm hodc san phdm thic dn chin nudi theo diém bét ky trong s6 cac diém

tr 9 dén 11, trong do, thuc phém hodc san phém thtre dn chan nuoi 1a sita chua.

14. Ché phidm dé tao ra san pham sira 1én men véi lwong vi khuan probiotic gia ting,

chtra:

a) men cai chra vi khuan axit lactic bao gom it nhat mot ching
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Streptococcus thermophilus thiéu hut lactoza, ma c¢6 kha nang chuyén héa hydrat
cacbon khong phai lactoza, va it nhit mot ching L. delbrueckii subsp. bulgaricus thiéu
hut lactoza, ma c¢6 kha ning chuyén hoa hydrat cacbon khéng phai lactoza; trong d6

chung Streptococcus thermophilus thiéu hut lactoza duge chon tir nhém bao gbm

@ @) chung dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2014-06-12 v&i s6 hisu DSM 28952;

(ii) chung thu dugc tr DSM 28952, trong dd, chung thu dugc nay con dugc
dic trung béi no ¢6 kha nang tao ra tdp doan tring trén moi trudng chira lactoza va X-

Gal;

®d) @ chung duogc luu giit tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2014-06-12 véi s hidu DSM 28953;

(i) ching thu dugc tir DSM 28953, trong d6, chiing thu dugc nay con dugc
dac trung bdi n6 cé kha nang tao ra tdp doan tréng trén moi truong chtra lactoza va X-

Gal;

© () ching dugc luu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2017-08-22 véi s6 hiéu DSM 32599;

(i) chung thu dugc trt DSM 32599, trong do, chung thu dugc nay con dugc
dic trung béi n6 c6 kha nang tao ra tip doan trang trén mai truong chira lactoza va X-

Gal; va

d (@) ching dugc Iuu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2017-08-22 v6i s hidu DSM 32600; va
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(i) chung thu dugc tor DSM 32600, trong do6, ching thu duoc nay con dugc
dic trung bdi n6 c6 kha ning tao ra tp doan tring trén mdi truong chira lactoza va X-

Gal, va

trong d6, ching L. delbrueckii subsp. bulgaricus thiéu hut lactoza duge chon tir nhém

bao gdm:

(i) ching dugc Iuvu gitt tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Inhoffenstr. 7B, D-38124 Braunschweig,
on 2014-06-12 v6i s6 hiéu DSM 28910; va

(i) chuing thu dugce tir DSM 28910, trong dd, ching thu dugc nay con dugce
dic trung béi né c6 kha ning tao ra tip doan tring trén moi trudng chira lactoza va X-

Gal;

b. mdt hodc nhidu hydrat cacbon khéng phai lactoza c6 kha ning dugc chuyén hoa
boi vi khuén axit lactic nhu duge xac dinh trong muc a., trong do, hydrat cacbon
khong phai lactoza dugc thém vao véi lugng dugc tinh sao cho tré nén suy kiét khi do

pH ctia san pham sita 1én men 12 ndm trong khoang tir 4,9 dén 5,5, va

c. ching probiotic dugc chon tir nhém bao gdm chiing Lactobacillus rhamnosus,
LGG®, dugc luu gitr dudi tén ATCC 53103, dugc lwu gitt dudi tén ATCC 55544,
Lactobacillus acidophilus strain, LA-5%, dugc luu gitt dudi tén DSM 13241 va
Bifidobacterium animalis subsp. lactis, BB-12®, dugc luu gilt dudi tén DSM 15954;

trong do nén sita duoc 1én men chta 1,3E+08 CFU céc té bao séng duogc cia probiotic

vi khudn/g ctia san phim sita 1én men (CFU/g) hodc nhiéu hon.

15. Ché phdm theo diém 14, trong d6 trong budc b), hydrat cacbon khong phai
lactoza c6 mit trong ché phém v6i luong duge tinh sao cho trd nén suy kiét khi

d6 pH cia san phdm sira 1én men 12 ndm trong khoang tir 5,0 dén 5.4.
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16. Ché phdm theo diém 14, trong d6 trong budc b), hydrat cacbon khdng phai
lactoza c6 mit trong ché phdm véi lugng duge tinh sao cho trd nén suy kiét khi

do6 pH cua san pham stta 1én men 1a 5,3.
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