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(57) Sang ché d& cap dén k¥ thuat ma c6 kha ning thuc dy su ting sinh cua cac loi
khuan c6 kha ning dong héa thip cac oligosacarit c6 trong sita me (cac HMO), khi ¢6
mit ctia cac HMO. Ngoai ra, sang ché con dé cip dén hop phan dinh dudng chira cac
vi khuan thudc Bifidobacterium bifidum, mot hoac nhiéu loai loi khuan c6 kha nang
ddng hoa thap cac oligosacarit c6 trong sita me, va cac oligosacarit cé trong sita me.
Hop phan dinh dudng theo sang ché c6 thé dugc sir dung mot cach thich hop cho dd
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Linh vwe ki thuit dwoc dé cip

Sang ché d& cap dén hop phin dinh dudng c6 kha nang thic day su ting sinh
cia cac loi khudn c6 kha ning dong hoa thip cic oligosacarit c6 trong sita me (sau
day, con dugc goi 1a "cac HMO").

Trinh trang ky thuat cia sang ché

Bifidobacteria 1a cac vi khuén ban dia trong duong rudt ctia dong vat co vi
bao gém ca con ngudi, va dugc biét 1a c6 tac dung Gc ché su ting sinh cia céc vi
khuin duong rudt gay bénh trong dudng rudt.

Noéi chung, Bifidobacteria chiém wu thé trong hé tap khuan rudt (hé vi khudn
duong rudt) cua cac tré nho khoe manh, nhung giam dan theo d6 tudi, va sau do cac
vi khudn gay théi rita nhu Escherichia coli hodc cac vi khuén thudc loai Clostridium
gia tang, do d6 anh hudng bét loi dén suc khoe cia vat cha (con ngudi). Do do, dé
duy tri trang thai khée manh trong thoi gian dai, diéu quan trong la phai duy tri hé
tap khuan rudt noi ma Bifidobacteria chiém wu thé.

Céac HMO c6 chtra trong sita me¢ ¢ mirc 10 dén 20 g/L, va 1a hon hop cta 130
loai oligosacarit hodc nhiéu hon. Céc ciu tric cla ching bao gém 13 loai cdu trac 161
khac nhau ma fucoza va axit sialic dugc bd sung vao. Ty 1& dudng trung tinh dugc
fucosyl hoda la cao trong sita me, va thong thuong, bao gbdm 2'-fucosyl lactoza (sau
day, con duogc goi 1a "2'-FL"), lacto-N-fucopentaoza I (sau day, con duoc goi la
"LNFPI"), lacto-N-difucohexaoza I (sau ddy, con dugc goi la "LNDFP I"), va
lacto-N-tetraoza (sau day, con dugc goi la "LNT"). Bén loai nay chiém 1/3 dén 1/4
trong toan bd cac oligosacarit c6 trong sira me. Céc oligosacarit chira lacto-N-bioza
dugc dit 1a loai I, va cac oligosacarit chita N-axetyllactosamin (Gal(B1-4)G1cNAc)
duoc dit 1a loai II. Trong sita me, lugng LNT hodc LNFP1 cua loai I cao hon luong

lacto-N-neotetraoza (sau day, con dugc goi 1a "LNnT") hodc lacto-N-fucopentaoza
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III cua loai II. Sy cung tOn tai cua loai I va loai II, va su wu tién loai I 1a cac dic tinh
phan biét giita céc oligosacarit co trong sita me, ma la khic v6i céc loai oligosacarit
trong sira khac (xem céc tai li€u phi sang ché 1 va 2).

Cac HMO c6 trong trong sita me, 2'-FL va LNnT, c6 hoat tinh ting sinh
Bifidobacteria, dugc biét 1a dong vai trd 12 yéu t6 ting tudng cla Bifidobacteria boi
viéc dugc Bifidobacteria st dung chon loc, va 1a quan trong trong vigc hinh thanh hé
tap khuan rudt noi Bifidobacteria chiém vu thé. Ngoai ra, cac HMO ¢6 thé duoc
tdng hop, va do d6 c6 kha ning Gmg dung trong céng nghiép (xem tai liéu sdng ché
1).

Bifidobacteria chuyén héa mot s6 HMO bing cach st dung quy trinh
GNB/LNB dic hiéu cho Bifidobacteria. Quy trinh nay c6 mit trong nhiéu chung
thuong dugc tim thiy & tré nhé, nhung khong c6 trong Bifidobacteria thudng dugc
tim thdy trong dudng rudt cla ngudoi trudng thanh. Trong s6 bdn chung vi khuén 13
Bifidobacterium longum phan loai longum, Bifidobacterium longum phén loai infantis,
Bifidobacterium breve, va Bifidobacterium bifidum, ma la Bifidobacteria thuong
dugc thiy ¢ tré nhd, hai ching vi khuén 1a Bifidobacterium longum phan loai infantis
va Bifidobacterium bifidum da dugc bao cdo la cac ching vi khudn ma c6 thé st dung
cac HMO lam ngudn cacbon duy nhét (xem tai liéu phi sang ché 3).

Tai liéu trich dén:

Tai liéu sang ché:

Tai liéu sang ché 1: W02014/086373

Tai liéu phi séng ché:

Tai liéu phi séng ché 1: Japanese Journal of Lactic Acid Bacteria Vol. 22, No. 1 2011
Tai liéu phi sang ché 2: Milk Science Vol. 56, No. 4 2008

Tai li€u phi sang ché 3: Milk Science Vol. 61, No.2. 2012

Tai liéu phi sang ché 4: THE JOURNAL OF BIOLOGICAL CHEMISTRY VOL. 286,
NO. 40
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Ban chit k§ thuat ciia sang ché
Vén dé k§ thuat can giai quyét:

Khi chuyén héa cac HMO, nhu duge md ta & trén, trong sb Bifidobacteria,
¢6 céac vi khuan c6 khong kha ning hodc ¢6 kha ning ddng hoéa thap cac HMO, trong
khi cling c6 céc vi khudn ma c6 thé ddng hoa cac HMO, ching han nhu
Bifidobacterium longum phan loai infantis va Bifidobacterium bifidum. Sau d6, khi
chuyén héa cac HMO, vi du, Bifidobacterium longum phéan loai infantis dua cac
HMO vio trong té bao vi khuén, khi st dung, trong khi Bifidobacterium bifidum tam
thoi thac ddy su tich tu lactoza bén ngoai té bao vi khudn bing cich phan hiy céc
oligosacarit nay bang enzym ngoai bao (xem céc tai liéu phi séng ché 3 va 4).

Nhu dugc mo ta ¢ trén, trong s6 cac vi khudn, ¢ cac vi khuén khong c6 kha
nang hodc c6 kha nang dong hoa thip cic HMO. Tuy nhién, ngay ca trong sb cac vi
khuin nhu vy, c6 nhiéu vi khuén ma c6 thé duoc st dung lam cac vi khuén c6 loi.
Do d6, ngay ca céc lgi khudn khong cé hodc c6 kha ning ddng hoa thip céac
oligosacarit c6 trong sita me (sau ddy, con dugc goi la "cac HMO") van hitu ich lam
hop phan dinh dudng mién 1a c6 thé tang sinh khi c6 mit ctia cac HMO.

Do d6, muc dich chinh cta sang ché 1a d& xuit k§ thuat ma co thé thic day
su ting sinh cua cac loi khuén c6 kha nang dong héa thap cac oligosacarit ¢6 trong
stta me (cac HMO), khi c6 mét cia cac HMO.

Céch thirc giai quyét vin dé:

Dé giai quyét cac van d& trén day, cac tac gia sang ché v.v. d@ quan sat thdy
thuc té ring Bifidobacterium bifidum thic ddy tam thoi su tich tu lactoza bén ngoai
té bao vi khudn bang cach phan hiy cic HMO bang enzym ngoai bao, va sau do da
phat hién thiy rang su ting sinh cua cac loi khudn c6 kha ning déng hoa thap cac
HMO duge thic day khi cac loi khudn ¢6 kha ning ddng hoa thap cac HMO,
Bifidobacterium bifidum, va cac HMO dugc cung nudi chy.

Téc 13, sang ché dé xudt hop phan dinh dudng chira cac vi khuan thudc
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Bifidobacterium bifidum, mét hodc nhiéu loai loi khudn c6 kha nang dong hoa thap
cac oligosacarit c6 trong stta me, va cac oligosacarit ¢6 trong sitra me.

Trong hop phéan dinh dudng theo séng ché, dbi véi cac oligosacarit c6 trong
sfta me, 2'-fucosyllactoza va/hoac lacto-N-neotetraoza c6 thé dugc st dung.

Trong hop phan dinh dudng theo séng ché, dbi voi cac loi khudn, cic vi
khuén thudc loai Bifidobacterium, ngoai trir cac vi khuén thudc Bifidobacterium
bifidum, va/hoac lactobacilli co thé duoc sir dung.

Trong truong hop nay, dbi voi cac vi khuén thudc loai Bifidobacterium,
ngoai trir cdc vi khuén thudc Bifidobacterium bifidum, it nht mot vi khudn dugc
chon tir Bifidobacterium longum phan loai longum, Bifidobacterium adolescentis,
Bifidobacterium pseudocatenulatum, Bifidobacterium animalis phan loai lactis,
Bifidobacterium breve, va Bifidobacterium pseudolongum co thé duoc st dung.

Ngoai ra, d6i voi lactobacilli, it nhit mot vi khuan duoc chon tir
Lactobacillus paracasei, Lactobacillus plantarum, Lactobacillus axitophilus,
Lactobacillus rhamnosus, va Lactobacillus gasseri c thé dugc st dung.

Trong hop phin dinh dudng theo séng ché, ddi vé6i cac vi khuan thude
Bifidobacterium bifidum, it nhit mot vi khuin duoc chon tir Bifidobacterium bifidum
ATCC29521, Bifidobacterium bifidum (NITE BP-02429), Bifidobacterium bifidum
(NITE BP-1252), Bifidobacterium bifidum (NITE BP-02431), Bifidobacterium
bifidum (NITE BP-02648), Bifidobacterium bifidum (NITE BP-02432), va
Bifidobacterium bifidum (NITE BP-02433) c6 thé dugc st dung.

Hop phén dinh dudng theo séng ché c6 thé duoc st dung cho ché pham o
n/d6 ubng hoic sita bot cai bién.

Hiéu qua cua sang ché:

Theo sang ché, c6 thé thuc ddy su ting sinh cta céc loi khuén c6 kha ning

ddng hoa thap cac oligosacarit c6 trong sita me (cac HMO), khi c6 mat cua cac HMO.

Céc hidu qua duoc mb ta & day khong nhat thiét phai bi gidi han, va c6 thé 1 bt ky
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hiéu qua nao dugc mo ta trong sang ché nay.
M ta chi tiét sang ché

Sau day, phuong an thich hop d8 thuc hién sang ché s& dugc md ta. Phuong
an can dugc mé ta dudi day duoc mod ta lam vi du vé phuong an dai dién cho sang
ché nay, nho @6 pham vi ciia séng ché khong bi hiéu theo nghia hep. Trong ban md ta
nay, lién quan dén khoang tri s dugce dién dat 1 "tir gi6i han dudi dén giéi han trén",
gi6i han trén c6 thé 1a "hodc it hon" hogc "it hon" va gi6i han dudi c6 thé 1a "hodc
nhiéu hon" hoic "nhiéu hon." Ngoai ra, trong ban md ta nay, ty 1€ ph?ln tram duogc
tinh theo khéi lwgng trir khi ¢6 quy dinh khéc.
1. Hop phén dinh dudng

Hop phan dinh dudng theo sang ché chira it nhat cac thanh phan sau: (1) cac
vi khudn thudc Bifidobacterium bifidum, (2) mot hodc nhiéu loai loi khuén c6 kha
nang ddng hoa thap cac oligosacarit c6 trong sita me, va (3) cac oligosacarit ¢6 trong
sita me. Sau ddy, mdi trong s§ cac thanh phan nay s& dugc mo ta chi tiét.

(1) Céc vi khuan thudc Bifidobacterium bifidum

D&i v6i cac vi khuén thudce Bifidobacterium bifidum ma c6 thé dugc st dung theo
sang ché, mot loai hodc hai hodc nhiéu loai vi khudn da biét hodc chua biét thude
Bifidobacterium bifidum co thé duoc chon va sit dung mdt cach tiry ¥ mién 1a khong
lam giam hi¢u qud cua sang ché. Cu thé 13, ching han, cac vi du ¢ thé bao gdm
Bifidobacterium bifidum ATCC29521, Bifidobacterium bifidum (NITE BP-02429),
Bifidobacterium  bifidum (NITE BP-1252), Bifidobacterium bifidum (NITE
BP-02431), Bifidobacterium bifidum (NITE BP-02648), Bifidobacterium bifidum
(NITE BP-02432), Bifidobacterium bifidum (NITE BP-02433), Bifidobacterium
bifidum (FERM  BP-791), Bifidobacterium  bifidum (FERM P-11788),
Bifidobacterium bifidum (FERM P-11791), Bifidobacterium bifidum (NITE BP-31),
Bifidobacterium bifidum G9-1, Bifidobacterium bifidum BF-1, Bifidobacterium
bifidum Rosell-71, Bifidobacterium bifidum (NCDO 1453), va tuong tu.
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Bifidobacterium bifidum ATCC29521 ¢o thé thu duge tir Bao tang gibng
chudn vi sinh vat Hoa Ky (dia chi: 12301 Parklawn Drive, Rockville, Maryland
20852, Hoa Ky).

Bifidobacterium bifidum (NITE BP-02429), Bifidobacterium bifidum (NITE
BP-02431), Bifidobacterium bifidum (NITE BP-02432), va Bifidobacterium bifidum
(NITE BP-02433) da duoc luu ky quéc té v6i cac sb luu ky 1a NITE BP-02429,
NITE BP-02431, NITE BP-02432, va NITE BP-02433 theo hi¢p uéc Budapest tai
Trung tdm luu ky vi sinh vt sang ché, Vién cong nghé va danh gia Quéc gia
(National Institute of Technology and Evaluation - NITE) (Room No. 122, 2-5-8
Kazusakamatari Kisarazu Chiba 292-0818), ngay 21.02.2017.

Bifidobacterium bifidum (NITE BP-1252) di dugc luu ky qudc té véi sb luu
ky 1a NITE BP-1252 theo hiép udc Budapest tai Trung tdm luu ky vi sinh vat sang
ché, NITE (Room No. 122, 2-5-8 Kazusakamatari Kisarazu Chiba 292-0818), ngay
23.02.2012.

Bifidobacterium bifidum (NITE BP-02648) dugc luu ky voi s6 luu ky 1a
NITE BP-02648 tai Trung tdm luu ky vi sinh vét sang ché, NITE (Room No. 122,
2-5-8 Kazusakamatari Kisarazu Chiba 292-0818), ngay 26.02.2018.

Chuing dugc xac dinh béng tén ching dugc léy vi du & trén l1a khong bi gidi
han & ban than ching ma da duge luu ky hodc dugc dang ky & vién dugc xac dinh
trude v6i tén ching tuong Gng (sau day, dé thuan tién cho viéc trinh bay, con dugc
goi 1a "ching dugc luu ky"), ma con bao gbdm ching vé co ban twong duong voi nd
(con dugc goi la "chung diAn xult" hoic "chung cam Ung"). Tac la, vi dy,
"Bifidobacterium bifidum ATCC29521" khong bi giéi han ¢ ban than chung ma da
duoc luu ky 6 noi luu ky voi sb luwu ky 1a Bifidobacterium bifidum ATCC29521, ma
con bao gdm ching vé co ban tuong duong véi no.

Chung vé co ban twong duong v6i ching dugc luu ky ¢6 thé 13, vi du, chung

din xuit ma chung bd me cla né 1a ching duoc luu ky tuong duong. Ching dan
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xuét c6 thé bao gdm ching duoc lai tao tir ching duge luu ky hodc ching tu nhién
xuét hién tir chiing duge luu ky nay.

Déi v6i cac ching vé co ban ddng nhét va cac ching dan xuét, c6 thé ké dén
cac chung sau day:

(1) chung duge xac dinh 13 ching ddng nhit bing phuong phap RAPD (Randomly
Amplified Polymorphic ADN — ADN da hinh dugc khuéch dai ngiu nhién) hoic
phuong phidp PFGE (Pulsed-field gel electrophoresis - dién di gel xung trudng)
(dugc md ta trong tai liéu Probiotics in food/Health and nutritional properties and
guidelines for evaluation 85, Page 43)

(2) ching ma chi c6 cac gen dugc dan xuét tir ching duge luu ky twong duong,
khong c6 cac gen co ngudn gbe ngoai lai, va co su ddng nhat vé ADN 1a 95% hoic
cao hon

(3) ching dugc lai tao tir ching twong duong (ching co6 cac dic diém gidng nhau,
bao gém cac thay dbi do cong nghé gen, cac dot bién, va cac dot bién tu nhién)

Khi chuyén héa cac HMO, céc vi khuén thudc Bifidobacterium bifidum tam
thoi thic ddy sy tich tu lactoza bén ngoai té bao vi khuén bang cach phan huy céc
HMO béng enzym ngoai bao. Lactoza dugc tich tu nay co thé dugc str dung béi cac
loi khuén c6 kha ning dong hoa thap cac oligosacarit ¢6 trong sita me, ma s& duoc
mo ta dudi day, sao cho cac loi khuén c6 kha ning dong héa thap cac oligosacarit c6
trong sita me c6 thé ting sinh.

(2) Céac loi khuan c6 kha ning ddng hoa thip céc oligosacarit c6 trong sita me

Déi v6i loi khudn c6 kha ning dong hoa thap cac oligosacarit c6 trong sita
me, ma co thé duoc st dung theo sang ché, mot loai hodc hai hoic nhiéu loai té bao
vi khudn c6 thé dugc chon mot cach tiy y tir cac loi khudn c6 kha nang dong hoa
thép céac oligosacarit co trong sfta me da biét hoic chua biét, mién 12 khong lam giam
hiéu qua cua sang ché.

Theo sang ché, "kha ning ddng hoa cic oligosacarit c6 trong sita me la thap"
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c6 nghia 1a céc vi khuan khong nhitng it c6 kha nang s dung cac dudng, ma con it
¢6 kha ning chuyén hoa va ting sinh khi dugc nudi ciy trong moi truong chaa cac
oligosacarit c6 trong sita me lam nguén cacbon, so v&i khi duge nudi céy trong moi
treong chtra cac duong ching han nhu glucoza hodc lactoza, ma thuong dwge dong
hoéa boi Bifidobacteria va lactobacilli (1a cac 101 khudn), lam ngudn cacbon.

Vi du, kha ning dong héa cic oligosacarit c6 trong sita me c6 thé duoc xac
dinh bang cach do ty 1& hép thu céc oligosacarit c6 trong sita me dugc dwa vao trong
té bao, 1am chi sb, va co thé duoc tinh béng cach xac dinh xem liéu cac oligosacarit
c6 trong sita me c6 dang giam theo thoi gian sau khi b4t ddu nubdi cdy hay khong.
Néu khong thi, c6 thé thuc hién viéc xac nhan bing cach kiém tra do duc hoic toc do
sinh trudng ddc hiéu cua céc vi sinh vét trong moi truong chi chira cac oligosacarit
c6 trong stta me lam ngudn cacbon.

Téc d6 sinh trudong dic hidu cla céc vi sinh vt duge dinh nghia la sy gia
ting ctia té bao trén mdi don vi thoi gian. Truong hop "kha nang ddéng hoa cac
oligosacarit co trong sita me la thip" c6 nghia 1a tbc d6 sinh truong dic hiéu giam
xubng 80% hodc it hon, t6t hon 14 70% hodc it hon, tot hon nita 1a 50% hodc it hon,
con tdt hon nita 1a 10% hodc it hon trong trudng hgp cac oligosacarit ¢é trong sira
me 1am ngudn cacbon so v6i truong hop trong moi truong ¢ glucoza hodc lactoza
lam ngu(“)n cacbon. Cu thé 14, vi du, theo sang ché, dbi voi cac loi khuan c6 kha ning
ddng hoa thap cac oligosacarit ¢ trong sita me, c6 thé ké dén cac vi khuan thuodc
loai Bifidobacterium, ngoai trir cac vi khuén thudc Bifidobacterium bifidum, va/hodc
lactobacilli.

Theo sang ché, té bao vi khuén loi khuin khong c6 kha niang ddng hoa cac
oligosacarit c6 trong sita me ¢é thé duogc st dung. Té bao vi khuan loi khuan khong
c6 kha nang df‘)ng hoa cac oligosacarit ¢ trong sita me c6 nghia la té bao vi khuan
ma hoan toan khéng thé sir dung céc oligosacarit co trong sita me, hodc né bi thiéu

mot phin con dudng trao doi chat, va khong c6 gen vén chuyén ma dua duong duoc
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chuyén hoa vao trong co the.

Cu thé hon 13, ddi v6i cac vi khuan thudc loai Bifidobacterium, ngoai trir cac
vi khuén thudc Bifidobacterium bifidum, c6 thé ké dén Bifidobacterium longum phén
loai longum, Bifidobacterium adolescentis, Bifidobacterium pseudocatenulatum,
Bifidobacterium animalis phan loai lactis, Bifidobacterium breve, Bifidobacterium
pseudolongum, va tuong tu.

Cu thé hon nita 13, c6 thé ké dén Bifidobacterium longum phén loai longum
ATCC15707, Bifidobacterium longum phén loai longum BBS536, Bifidobacterium
adolescentis ATCC15703, Bifidobacterium pseudocatenulatum ~ATCC27919,
Bifidobacterium animalis phan loai lactis DSM10140, Bifidobacterium animalis
phan loai lactis MCC-525, Bifidobacterium breve ATCC15700, Bifidobacterium
pseudolongum ~ ATCC25526,  Bifidobacterium  longum (FERM  P-10657),
Bifidobacterium animalis phan loai lactis Bb-12 DSMI1595, Bifidobacterium
animalis phan loai lactis GCL2505, Bifidobacterium animalis phan loai lactis
CNCMI-2494, Bifidobacterium animalis phan loai lactis LAFTI B94,
Bifidobacterium animalis phan loai lactis, Bifidobacterium longum Rosell-175,
Bifidobacterium animalis phan loai animalis, Bifidobacterium animalis phan loai
lactis HNO19, va tuong tu.

Ngoai ra, ddi voi lactobacilli, co thé k& dén Lactobacillus paracasei,
Lactobacillus plantarum, Lactobacillus axitophilus, Lactobacillus rhamnosus,
Lactobacillus gasseri, va tuong tu.

Cu thé hon 13, cb th8 ké dén Lactobacillus paracasei ATCC25302,
Lactobacillus  plantarum ATCC14917, Lactobacillus  axitophilus ATCC4356,
Lactobacillus  rhamnosus ~ATCC7469, Lactobacillus  gasseri ATCC33323,
Lactobacillus gasseri FERM BP-10953, Lactobacillus gasseri FERM BP-6999,
Lactobacillus gasseri (NITE BP-224R), Lactobacillus delbrueckii phan loai

bulgaricus (FERM P-17227), Lactobacillus rhamnosus ATCC53103, Lactobacillus
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reuteri DSM17938, Bacillus coagulans GBI-30, Lactobacillus —axitophilus,
Lactobacillus axitophilus LAFTI L10, Lactobacillus casei LAFTI (nhan hiéu da dugc
dang ky) 126, Lactobacillus casei LAFTI (nhan hiéu da duoc déng ky) L26,
Lactococcus lactis phan loai lactis Rosell-1058, Lactobacillus paracasei NCC2461,
Lactobacillus johnsonii NCC533, Lactobacillus rhamnosus Rosell-11, Lactobacillus
axitophilus Rosell-52, cdc ching Lactobacillus casei Lactobacillus casei shirota, va
tuong tu.

Céc loi khuén c6 kha ning dong hoa thap céc oligosacarit c6 trong sita me
nay cé thé tang sinh bang cach st dung dung lactoza duge san sinh khi cac HMO
duge chuyén hoa béi cac vi khudn thudc Bifidobacterium bifidum duge mo ta & trén.
Tét hon nira 13, c6 mong mubn 12 tbc dd sinh trudng dic hidu cta cac lgi khuin gia
tang bang cach nudi ciy cling véi céc vi khuén thudc Bifidobacterium bifidum. Vi du,
c6 nghia 14 tc do sinh truéng dic hiéu dugc gia tang 1én dén 105% hoic cao hon, tot
hon 1a 110% hoac cao hon, tot hon nita 13 120% hodc cao hon trong trudng hop cac
oligosacarit c6 trong sfta me lam ngudn cacbon so véi trudng hop trong moi truong
¢6 glucoza hodc lactoza lam ngudn cacbon.

Theo sang ché, "céc loi khudn" c6 nghia 1a céc vi khuén séng ma cé tic dung
¢6 loi cho sttc khde con nguoi.

(3) Céac oligosacarit ¢ trong stta me (cdc HMO)

Cac HMO 1a thuat nglt chung dung cho céac oligosacarit c6 ba hodc nhiéu
dudng, ngoai trir lactoza ma c6 lugng nho trong sita me. Sitra dong vat c6 vi ¢o 12
chudi khung cacbon 158i nhu lacto-N-tetraoza (LNT), lacto-N-neotetraoza (LNnT),
lacto-N-hexaoza (LNH), va lacto-N-neohexaoza (LNnH). Axit Lewis a, b, x va
02-3/2-6N- axetylneuraminic dugc bd sung vao cac khung cacbon nay, sao cho c6 thé
¢6 dén 100 bién thé cta cac mach duong.

Pbi véi cac HMO ma c6 thé duge st dung theo sang ché, mot loai hodc hai

hoic nhidu loai HMO da biét hodc chua biét, ma Ia cac oligosacarit ma c6 the dugce
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st dung bédi cac vi khuén thudc Bifidobacterium bifidum, va cling c6 thé khong dugc
st dung béi cac loi khudn, c6 thé dugc chon va st dung mot cach tuy y mién 14
khong lam giam hiéu qua cua sang ché. Cu thé 1a, vi du, ¢6 thé k& dén L-fucoza,
Lacto-N-fucopentaoza I, Lacto-N-fucopentaoza II, 2'-Fucosyllactoza,
3'-Fucosyllactoza, Lacto-N-fucopentaoza III, 3'-Fucosyllacto-N-hexaoza,
Lacto-N-difucohexaoza I, Lacto-difucotetraoza, Lacto-difucohexaoza I,
Lactodifucohexaoza II, Lacto-N-tetraoza, Difucosyl syalyllacto-N-hexaoza,
Syalyllacto-N-tetraoza, Fucosylsyalyl lacto-N-hexaoza I, 3'-Fucosylsialyl
lacto-N-tetraoza(Fuc 1, 2 Gal, Fuc 1, 4 Gal NAC), Lacto-N-neotetraoza,
3'-Sialyl-3-fucosyllactoza, Disialomonofucosyllacto-N-neohexaoza,
Monofucosylmonosialyl lacto-N-octaoza, Sialyllacto-N-fucohexaoza II,
Disialyllacto-N-fucopentaoza II, Monofucosyldisialyllacto-N-tetraoza,
2'-Sialyllactoza, 2'-Sialyllactosamin, 3'-Sialyllactoza, 3'-Sialyllactosamin,
6'-Sialyllactoza, 6'-Sialyllactosamin, Sialyllacto-N-neotetraoza c,
Monosialyllacto-N-hexaoza, Disialyllacto-N-hexaoza I,
Monosialyllacto-N-neohexaoza I, Monosialyllacto-N-neohexaoza II,
Disialyllacto-N-neohexaoza, Disialyllacto-N-tetraoza, Disialyllacto-N-hexaoza II,
Sialyllacto-N-tetraoza a, Disialyllacto-N-hexaoza I, Sialyllacto-N-tetraoza b,
2'-Fucosyllacto-N-hexaoza, 3'-Fucosyllacto-N-neohexaoza,
2'-Fucosyl-N-axetylglucosamin, Lacto-N-fucopentaoza V, Lacto-N-hexaoza,
Para-lacto-N-hexaoza, Lacto-N-neohexaoza, Para-lacto-N-neohexaoza,
Monofucosyllacto-N-hexaoza II, lacto-N-hexaoza dugc fucosyl hoa bdéng phan (1),
Jacto-N-hexaoza dugc fucosyl hoa ddng phan (3), lacto-N-hexaoza dugc fucosyl hoa
ddng phan (2), Difucosyl-para-lacto-N-neohexaoza, Difucosyl-para-lacto-N-hexaoza,
2' 3'-Difucosyllacto-N-hexaoza, Lacto-N-neoocataoza, Para-lacto-N-octanoza,
Iso-lacto-N-octaoza, Lacto-N-octaoza, Monofucosyllacto-neoocataoza,

Monofucosyllacto-N-ocataoza, Difucosyllacto-N-octaoza I,
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Difucosyllacto-N-octaoza II, Difucosyllacto-N-neoocataoza II,
Difucosyllacto-N-neoocataoza I, Lacto-N-decaoza, Trifucosyllacto-N-neooctaoza,
Trifucosyllacto-N-octaoza, Trifucosyl-iso-lacto-N-octaoza, Lacto-N-difuco-hexaoza
11, Sialyl-lacto-N-tetraoza a, Sialyl-lacto-N-tetraoza b, Sialyl-lacto-N-tetraoza c,
Sialyl-fucosyl-lacto-N-tetraoza I, Sialyl-fucosyl-lacto-N-tetraoza II,
Disialyl-lacto-N-tetraoza, Lacto-N-neotetraoza, v.v. va cac két hop cua ching.

Trong sb6 ching, 2'-fucosyllactoza (sau ddy, con dugc goi la "2'-FL"),
lacto-N-fucopentaoza I (sau ddy, con dugc goi 1a "LNFPI"), lacto-N-difucohexaoza I
(sau day, con duogc goi la "LNDFP I") va lacto-N-neotetraoza (sau day, con duoc goi
12 "LNnT") ¢6 thé duge sir dung.

2. St dung hop phéan dinh dudng theo séng ché

Khi hop phan dinh dudng theo sdng ché duoc sir dung, c6 thé ky vong thic
day su tang sinh cta céc lgi khudn c6 tac dung dén céc vi khuan c6 loi. Ttc 13, do
cac loi khudn ting sinh trong rudt, nén hé tap khuin rudt dugc cai thién. Viéc cai
thién hé tap khuén rudt c6 thé cai thién hodc phong ngira, va diéu tri cdc bénh do h¢
tap khudn rudt gy ra.

Déi véi cac bénh do hé tap khudn rudt gy ra, c6 thé ké dén viém dai trang,
loét dai trang, dai trang kich thich, ung thu dai truc trang, tiéu duong, xo vita dong
mach, va tuong tu.

Ngoai ra, khi hgp phén dinh dudng theo sang ché dugc st dung, chirc ning
mién dich dugc ting cudng. Su tdng cudng chic ning mién dich c6 thé phong ngira
hoic cai thién, va diéu tri cac bénh di Gng nhw di tng phén hoa, bénh hen suyén, va
viém da di tng.

Hop phan dinh dudng theo séng ché c6 thé dugc stir dung mot cach thich hop
trong dd an/dd uéng, thudc, thude khong can ké don, thirc 4n gia stc, va tuong tu.

Ung dung ctia phuong 4n nay co6 thé 1a dé sir dung nham muc dich tri liéu,

hodc st dung khong nham muc dich tr liéu.
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"Khéng nhim muc dich khong tri liéu" 1a khai niém ma khong bao gbm can
thigp v t&, tirc 1a can thiép diéu trj co thé con ngudi dé diéu tri bénh. Vi du, c6 thé ké
dén viéc ting cuong strc khoe, diu tri thAm my, va tuong tu.

"Cai thién" d& cap dén viéc cai thién bénh, triéu ching hodc tinh trang;
phong ngira hogc lam cham su xAu di cua bénh, triéu chimg hodc tinh trang; hoac
nguoc lai, phong nglra hodc lam cham su tién trién cua bénh hoic triéu chung.

"Phong ngura" dé cap dén viéc phong ngira hodc 1am cham sy khdi phat cua
bénh hoic triéu chirng theo muc dich su dung, hodc giam nguy co mic bénh hoic
triéu chirng theo muc dich st dung nay.

Trong mdi hop phan dinh dudng, mong muén 13 st dung cac lgi khudn véi
lugng khoang 103 dén khoang 10'> CFU/g trén mdi don vi lidu, nhung céc gia tri cao
hon cac mic nay c6 thé ciing c6 thé dugce chip nhan. Khi ché pham loi khuin dugc
str dung cho nguoi trudng thanh (tic 13, nguoi trén 16 tudi), mong mudn 12 sir dung
céc loi khudn véi lidu luong, tét hon 14, it nhdt 1a 10° CFU/g, tot hon nita 1a 108
CFU/g. Khi ché phém loi khuan dugc stt dung cho tré nho (tc 1a, ngudi dudi 16
tudi), mong mudn 1a st dung cac lgi khuln véi lugng ndm trong khoang t6t hon 14
khoang 10° dén khoang 108 CFU/g. CFU biéu thi don vi d6i v6i sy hinh thanh lac
khuén: don vi hinh thanh lac khuén.

C6 mong mudn 1a dbi tuong str dung theo séng ché 1a tré so sinh.

Tré so sinh bao gdm tré nhé va tré mam non, cu thé hon 14 bao gdm tré nho,
tré mam non, va tré méi sinh, va cu thé hon 13 bao g@)m tré nho, tré mam non, tré moi
sinh, tré sinh thiéu thang, tré sinh non, va tré so sinh nhe can. Theo sang ché, pham
tru tré so sinh bao gdm con ngudi trir khi ¢6 quy dinh khac. Tré nho dé cap dén tré
frong d tudi con &m ngira, va do tudi con im ngira dé cép dén giai doan trong d6
sita nhu sita me 12 ngudn dinh dudng chinh. Péi v6i con nguoi, do tudi con Am ngtra
twong ung voi dudi 1 tudi. Tré mam non thuong dé cap dén tré trong giai doan mam

non. Tré méi sinh d& cap dén tré trong giai doan mdi sinh, va giai doan mdi sinh ¢6
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nghia la giai doan ngay sau khi sinh ra. Déi véi con ngudi, giai doan mdi sinh ¢6
nghia la trong khoang bdn tudn sau sinh.

Ngoai ra, theo sang ché, ngoai cac oligosacarit c6 trong sita me, ngudn thirc
an cho céc lgi khuén ciing c6 thé ciing dugc st dung cung nhau. Ngudn thirc dn cho
cac loi khuén 13 c4c thanh phan thuc pham kho tiéu héa ma c6 tac dung tich cuc 1én
vat chd va cai thién stc khde cua vat chu nay, béng cach thay dbi chon loc su ting
sinh va hoat tinh ctia cac vi khuin nhat dinh trong rudt gia.

Ngudn thirc n cho céc logi khuan 1a khong bi gi6i han cu thé mién 12 van dat
duoc hiéu qua theo sang ché khi chung duoc tidu héa cung véi cac vi khuén hién c6
hodc moéi truong chira no, nhung, vi du, lactuloza, raffinoza, cac galactooligosacarit,
cac fructooligosacarit, cic oligosacarit ddu tuong, cac lacto-fructo oligosacarit, cac
xylo oligosacarit, cdc isomalto oligosacarit, cdc manno-oligosacarit déu ca phé, axit
gluconic, polydextroza, inulin, v.v. 1a dugc uu tién. Trong sb ching, lactuloza,
raffinoza, cac galactooligosacarit, va twong ty dugc uu tién hon, va lactuloza,
raffinoza va cac galactooligosacarit 1a dugc wu tién hon.

uong

o>

an/d

O

b

Hop phan dinh dudng theo sang ché ¢6 thé duoc bd sung vao do an/dd ubng
thong thuong da biét khi ché bién, hotic ¢6 thé duge trdn véi nguyén lidu do &n/do
ubng tho dé san xuét dd dn/dd udng méi.

Db an/dd ubng st dung hop phéan dinh dudng theo sang ché c6 thé c6 dang
bat nhu dang long, bot nhao, dang ran, hodc bot, va khong nhitng 1a banh keo dang
vién, dd an dang 16ng, v.v., ma con 1a, vi du, c6 thé ké dén céc san phém bot mi, thuc
phém an lién, ndng san duogc ché bién, san phém hai san duogc ché bién, san phém
chan nuoi dugc ché bién, cac san phém sita/tir sita, ddu va chit béo, cac gia vi co ban,
cac gia vi /dd 3n phtc hop, dd an dong lanh, banh keo, cac dd uéng, cac san phém cd
ban trén thi trudng ngoai nhitng cic san phim nay, v.v..

Céc vi du vé san pham bot mi ¢ thé bao gom banh my, mi ong, mi y, mi soi,
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hdn hgp banh, bot chién, rudt banh my, v.v..

Céc vi du vé thuc phém an lién c6 thé bao gém my an lién, my ly, dd 3n
duoc hdm/n4u chin, dd hop duoc niu chin, d6 an dung vai 10 vi séng, xap/moén ham
an lién, xGp/xtp miso dn lién, xtGp déng hop, dd an dong lanh, thuc phim #n lién
khéc, v.v..

Céc vi du vé ndng san dugc ché bién c6 thé bao gdm cac nong san dong hop,
trai cdy dong hop, mat/mat cam, dua chua, ddu ludc, cac ndng san kho, ngii cbe (cac
san phém hat duoc ché bién), V.V..

Céc vi du vé san phdm hai san dugc ché bién c6 thé bao gdm hai san dong
hoép, giam bong/xtc xich tir thit ca, dd an paté c4, ddc san hai san, tsukudani, v.v..

Céc vi du v& san pham chin nudi dugce ché bién c6 thé bao gdm céc paté/san
phém chan nudi déng hop, gidgm bong/xuc xich thit, v.v..

Céc vi du v& san pham sita/tir sita c6 thé bao gdm sira 1én mén, sira qua ché
bién, dd uéng tur stta, stta chua, thuc uéng lactic, phé mat, kem lanh, stta bt cai bién,
kem, cac san phém tu stra khac, v.v..

Cac vi du vé dAu va chét béo co thé bao g@)m bo, bo thuc vat, dau thuc vat,
V.V..

D61 véi cac gia vi co ban, vi dy, ¢o thé ké dén nuée twong, miso, nudc chim,
gia vi ca chua da qua ché bién, mirin, giém, v.v., va d6i véi gia vi/dd an phuc hop, co
thé k& dén d6 tron niu, nudc sbt cari, nude s6t dau nanh cay, dd ném, nudc chim
mentsuyu, d6 gia vi, cdc gia vi phirc hop khac, v.v..

Céac vi du vé dd an dong lanh c6 thé bao gém céc thanh phan d6 an dong
lanh, dd an dong lanh chua niu chin, db an dong lanh da niu chin, v.v..

Céac vi du vé banh keo co thé bao gém keo caramen, keo, keo cao su, banh
quy tron, banh quy, banh ngot, banh nudng, dd #n nhe, banh quy gion, keo ngot Nhat
Ban, banh gao, banh ddu, cac banh keo khac, v.v..

Céac vi du vé dd ubng co thé bao gom do udng c6 ga, nudc trai cdy tu nhién,
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d6 udng nudc trai cay, d6 udng nhe chira nuéc tréi cay, d6 ubng co thit qua, dd ubng
trai cdy chira hat, dd uéng géc thuc vat, sita ddu nanh, dd uéng stta ddu nanh, dd
udng ca phé, do ubng tra, dd udng dang bot, dd ubng cb, 6 udng thé thao, d6 udng
dinh dudng, dd ubng co cdn, cac db ubng wa thich khac, v.v..

Céac vi du vé dd an ban sin khac co thé bao g@)m dd an dam, gia vi ric com
furikake, rong bién ochazuke, v.v..

Lugng vi khudn thudc Bifidobacterium bifidum trong dd an/dd ubng theo

16/57

sang ché co thé dugc di€u chinh tuy y mién 12 khong lam gidm hiéu qua cia sang che.

Theo sang ché, cu thé 1a, luong vi khuan thudc Bifidobacterium bifidum trong dd
an/dd ubng c6 thé duge didu chinh & mie 10° dén 10" CFU/mL hodc g tinh theo ché
phdm dd an/dd ubng thanh pham.

Ham lugng cac loi khuén c6 kha ning déng hoa thap cac oligosacarit ¢6
trong sita me trong d6 an/dd udng theo sing ché c6 thé dugc diéu chinh tily y mién 1a
hi€u qua cia sang ché khong bi suy giam hay han ché. Theo sang ché, cu thé 1a,
luong cac loi khudn c6 kha ning dong hoa thap céc oligosacarit ¢ trong sita me
trong dd dn/dd ubng c6 thé duge diéu chinh & muc 10° dén 10'2 CFU/mL hoic g tinh
theo ché phdm do an/dd ubng thanh pham.

Luogng cac HMO trong o én/66 ubng theo sang ché c6 thé duoc diéu chinh
tlly y mién 1a hiéu qua cla sang ché khong bi suy giam hay han ché. Theo sang ché,
cu thé 13, luong cac HMO trong dd an/dd ubng c6 thé duge diéu chinh & mtrc 0,3%
dén 5,0% tinh theo ché pham do 4n/dd ubng thanh pham.

D an/dd ubng duge dan nhan chirc nang

Ngoai ra, cac dd an/dd ubng va twong tu dugc dinh nghia theo sang ché co
thé dugce cung cip hodc duge ban dudi dang dd an/dd udng duoc dén nhan véi tng
dung cu thé (ddc biét 13, st dung cho strc khoe) hodc dan nhén thuc phém churc nang.

Hanh ddng "dan nhan" bao gbm tat ca cac hanh dong thong tin cho nguoi

tiéu dung vé tmg dung néu trén, va tat ca cac su the hién tuong ung vGi hanh dong
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"dan nhan" theo sang ché bat ké muc dich cta nhén, ndi dung ctia nhan, va dbi tuong
muc tiéu va vat liéu dé dan nhén, mién 1a c6 thé goi ra hodc nhén biét dugc tng dung
néu trén.

Ngoai ra, c6 mong muén 12 "viéc dan nhan" dugc thé hién dé nguoi tiéu
ding ¢6 thé truc tiép nhan biét Gng dung néu trén. Cu thé 13, ¢6 thé ké dén hanh dong
phéan phdi va van chuyén san pham hoic san phdm déng géi lién quan dén dd an
hodc dd uéng (trén d6 tng dung néu trén dugc mo ta), va trung bay va nhép khau dé
phén phéi va van chuyén; va hanh dong trung bay hodc sip xép cac quang cdo, bang
gid, hodc tai liéu giao dich lién quan dén san pham, trén d6 mo ta img dung néu trén,
hodc cung cp thong tin c¢6 ndi dung 12 bt ky hanh dong nao trong sb nay, trén do
mo ta ing dung néu trén, bang phuong phép dién tr (mang Internet, v.v.).

Trong khi d6, vé ndi dung nhan, nhan dugc chinh phu cho phép hodc tuong
tw (vi du, nhdn hodc tuong tuy ma dugc ching nhén theo cac hé théng khac nhau
duoc chinh phu chi dinh, va dugc sit dung & dang da dugc chiung nhan) 1a dugc uu
tién. Ngoai ra, cO mong mubn 14 cac ndi dung ctia nhan nhu vay dugc gin vao bao bi,
dd chtra, to roi, bia quang cdo, vat liéu quang cdo & diém ban nhu POP, cac tai liéu
khéc va tuong tu.

Ngodi ra, d6i v6i "nhan", ciing c6 thé ké dén cac nhan dung cho thyc pham
stc khoe, thuc phém chtc nang, thuc phém cho nguoi bénh, thuc phém dinh dudng
duong rudt, thuc phém dung cho muc dich déc biét, thuc phém stc khée chirc nang,
thuc phdm dung cho muc dich stirc khoe ddc biét, thuc pham dén nhéan chac nang,
thuc phém chirc nang dinh dudng, cac thube khong can ké don, v.v.. Trong sd chung,
dic biét 13, cac nhin dugc Cuc bao vé nguoi tiéu dung ching nhan, vi du, co thé ké
dén cac nhan hodc tuong tu dugc ching nhén boi cac hé théng dung cho thuc pham
dung cho muc dich sttc khoe ddc biét, cac hé théng dung cho thuc phém dan nhan
chirc ning, va cac hé théng twong tu ching. Cu thé hon 13, c6 thé ké dén cic nhan

dung cho thuc phém dung cho muc dich sirc khoe dac biét, cac nhén dung cho thuc
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thAm tdt cho strc khoe duge chi dinh c6 didu kién, cdc nhan ding cho thyc pham dén
nhan chirc nang, cic nhian dung cho hiéu qua ma cAu trac hodc chirc ning cla co thé
bi anh hudng, cdc nhan vé giam nguy co bénh tat, va twong tu. Trong sb chung, cac
vi du thong thuong bao gbdm cac nhan dung cho thuc phdm ding cho muc dich strc
khoe dic biét, ma dugc quy dinh cu thé trong Luat diéu chinh cudng ché tang cuong
stc khoe (April 30, 2003, Japanese Ministry of Health, Labor, va Welfare Ordinance
No. 86) (dic biét 1a, cac nhan dung cho viéc st dung cho strc khoe), cac nhan dung
cho thuc phdm dén nhin chic ning, ma dugc quy dinh trong ludt ghi nhén thyc
phim (2013, Law No. 70), va cac nhan twong tu véi ching.
Sita bot cai bién

Hop phan dinh dudng theo séng ché ¢6 thé duoc sit dung mot cach thich hgp
trong céc dd an/do6 uéng, dic biét 13, trong stta bt cai bién. Dbi véi sita bot cai bién,
¢6 thé k& dén sira bot cai bién dung cho tré nho, sita bot cai bién dung cho tré an dam,
stta bot cai bién dung cho tré so sinh nhe can, sita bt cai bién dung cho tré em, sira
bot cai bién dung cho nguoi truéng thanh, sita bot cai bién dung cho ngudi gia, sira
bot cai bién cho ngudi di Gng, sita bot cai bién dung cho ngudi khong dung nap
lactoza, sira bot cai bién dung cho ngudi co khuyét tat chuyén hoa bam sinh va tuong
tu. Pac biét 1a, mong mubn 14 st dung sita bot cai bién dung tré nhd, stra bot cai bién
dung cho tré an dam, stta bot cai bién dung cho tré so sinh nhe can, va sita bot cai
bién tré em. Sita bot cai bién dung cho tré nhé dé cap dén sira bot cai bién ding cho
tré nhd, ma danh cho tré nhd tir 0 dén 12 thang tudi, sita an dim ma danh cho tré nho
sau 6 dén 9 thang va tré méi mAm non nhé (dén 3 nam), stta bot cai bién dung cho
tré so sinh nhe can, ma danh cho tré méi sinh (tré so sinh nhe cén) c¢6 can nang nhé
hon 2500 g luc sinh, cac stta diéu tri khac nhau dugc dung dé diéu tri tré em c6 cac
tinh trang bénh 1y nhu di ung sita hodc khong dung nap lactoza, hodc tuong tu.
Ngoai ra, cac hop phén twong Gng c6 thé dugc st dung cho cac thuc pham sirc khée

chirc ning hodc céc thuc pham cho ngudi bénh. Hé thuc pham strc khde chtc nang
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duoc tao ra cho cac muc tiéu khong nhitng cho céc thuc pham thong thuong ma con
cho cac thuc phém & dang vién nén, vién nang, v.v., trén co s6 cac xu hudng trong va
ngoai nudce, va nhét quan véi hé thuc pham truyén thdng st dung cho stc khoe dic
biét, va bao gém hai loai nhu cac loai céac thuc phém dung cho muc dich stc khoe
dac biét (loai cho phép v6i ca nhan) va cac thuc pham chtic nang dinh dudng (loai
tham chiéu tiéu chuén).

Khi hop phﬁn dinh dudng theo sang ché dugc st dung, cac vi khuan thudc
loai Bifidobacterium va/hodc lactobacilli ting sinh trong rudt cua dbi tuong sir dung.
Su ting sinh cia cac lgi khuén nay trong rudt cai thién sy mién dich, va con cai thién
hé tap khuin rudt. Cy thé 13, & tré so sinh, khi hop phan dinh dudng theo sang ché
duge st dung, Bifidobacteria trong rudt dugce gia ting mot cdch hi¢u qué, va moi
truomg rudt dugc cai thién. Ngoai ra, béng cach két hop céc vi khuan c6 hai hodc cac
vi khuin co hoi cung v6i Bifidobacteria, c6 thé thu duge sy mién dich, va moi
trrong rudt nhu toan bd hé vi khuén duong rudt, s&€ dugc duy tri, ngay ca khi dén
tudi trudong thanh.

i v6i phuong phap san xudt sfta bot cai bién, mot loai hodc hai hoic nhiéu
loai phuong phép san xuét da biét co thé duge tuy ¥ st dung két hop mién 1a hiéu
qud cua sang ché khong bi suy giam hay han ché. Cu thé 13, vi du, khi san xuit, sita
nguyén liéu tho co thé duoc tron v6i hop phan dinh dudng theo sang ché va céc chit
phu gia khac nhau, va trai qua cdc quy trinh nhu dbng nhét, tiét trung, cd, 1am kh,
tao hat, va ray.

Cu thé 13, sitta bot cai bién theo sang ché ¢ thé dugc san xudt, vi du, béng
phuong phép sau day.

Tac 13, sang ché dé xuét phwong phap san xut sita bot dung dé ting cuong
thanh phén stta me, trong d6 bot té bao vi khudn, ma bao gém cac vi khuin thudc
Bifidobacterium bifidum va mot hodc nhidu loai loi khuin c6 kha ning ddng hoa

thap cac oligosacarit c6 trong sira me, dwoc tron vai cac oligosacarit co trong stta me
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dé thu duoc sira bot dung dé tang cuong thanh phan sita me.

Cu thé 13, phuong phép san xuét sita bot dung dé ting cuong thanh phan sita
me, ma bao gém céc budc (A) dén (C) sau day duoc d& xuit:

(A) budc nudi cdy cic vi khuén thudc Bifidobacterium bifidum, va mot hodc nhiéu
loai lgi khudn c6 kha ning dong hoa thip céc oligosacarit c6 trong sita me theo sng
ché, trong moi truong chira thanh phan sita dé thu dugc cac mé ciy vi khuén;

(B) buéc tién hanh sdy phun va/hodc 1am kho lanh cac mé cay vi khuén nay dé thu
duoc bot té bao vi khuéan tuong Ung; va

(C) budc tron bot t& bao vi khudn nay véi cac oligosacarit c6 trong sita me dé thu
duoc sita bot cai bién.

Ngoai ra, sang ché dé xuat phuwong phap san xuit sira bot cai bién, ma bao
gbm buéc (A) sau day:

(A) budc tron céc oligosacarit co trong sita me, cac vi khuén thudc Bifidobacterium
bifidum, mot hodc nhiéu loai loi khun c6 kha ning dong hoa thap cac oligosacarit
cé trong sita me theo sang ché, va thanh phén sita dé thu dugc sita bot.

Ngoai ra, cu thé 1a, ché phém dd an theo sang ché c6 thé 13, vi du, ché phém
bd sung dung cho tré nho. Ché phdm bd sung dung tré nho nay c6 thé dugc san xuét,
vi du, bang phuong phap sau day.

Tac 13, sang ché dé xuat phuong phép sn xuét ché phém bd sung ding dé
ting cwong thanh phén sita me, ma bao gdm cac bude (A) va (B) sau déy:

(A) bude tron céc oligosacarit ¢o trong sita me, cac vi khuén thudc Bifidobacterium
bifidum, mét hodc nhidu loai lgi khudn ¢6 kha ning dong héa thap cac oligosacarit
co trong slta me, va ta dugc dé thu dugc hdn hop; va

(B) budc tao vién nén hdn hop nay.

Trong bét ky phuong phép san xuAt ndo, cac thanh phan khong phai cac
thanh ph?m duoc dé cap trong cac budc ¢ trén déu c¢6 thé duge stir dung két hgp mot

cach thich hop.
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Phuong phap bd sung hop phan dinh dudng theo sang ché 12 khong bi giéi
han cu thé mién 1a khong lam gidm hiéu qua cua sang ché, nhung, vi du, hgp phén
dinh dudng theo sang ché co thé duoc bd sung & trang thai long tai thoi diém tron
nhu duoc mo ta & trén, hodc co thé dugc bd sung sau khi dugc tao thanh bdt, va sau
d6 viéc tron bot c6 thé dugc thuc hién dé san xuét.

Ham lugng cua céc vi khuén thudc Bifidobacterium bifidum trong sira bot
cai bién theo sang ché ¢6 thé duge didu chinh tiry ¥ mién 1a hiéu qua cia séng ché
khong bi suy gidm hay han ché. Theo sang ché, cu thé 1a, lugng vi khudn thudc
Bifidobacterium bifidum trong sita bot cai bién c6 thé duge diéu chinh ¢ mic 10° dén
10'2 CFU/g tinh theo ché phém sira bot ci bién thanh pham.

Lugng céac lgi khudn c6 kha ning ddng hoa thap cac oligosacarit c6 trong
stta me trong stta bot cai bién theo sang ché co thé duogc diéu chinh tiy ¥ mién la
hi¢u qua cua sang ché khong bi suy giam hay han ché. Theo sang ché, cu thé 1a,
luong céac loi khuin c6 kha nang ddng hoa thip cic oligosacarit c6 trong sita me
trong sita bot cai bién c6 thé duge didu chinh & mic 10° dén 10'2 CFU/g tinh theo
ché phém sita bot cai bién thanh pham.

Luong cac HMO trong sita bot cai bién theo sang ché c6 thé dugc diéu chinh
tly ¥ mién la hiéu qua cta sdng ché khong bi suy giam hay han ché. Theo sang ché,
cu thé 13, lugng cdc HMO trong sita bot cai bién c6 thé duge diéu chinh ¢ mic 0,3%
dén 5,0% tinh theo ché phAm sita bot cai bién thanh pham.

Thubdc, thudc khong can ké don

Hop phéan dinh dudng theo sang ché ¢6 thé duoc bd sung vao thude hodc
thudc khong can ké don da biét thong thuong (sau day, con duge goi la "thubc, v.v.")
khi bao ché, hoidc ¢6 thé duoc tron véi cac nguyén liéu géc ctia thudc, v.v. dé san
xuit thudc méi, v.v..

Khi hop phan dinh dudng theo sang ché dugc pha tron voi thudc, v.v., thube

twong Ung, v.v. c0 thé duoc bao ché mot cach thich hop thanh dang lidu mong mudn
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theo phuong phép stt dung nhu st dung qua dudng miéng hodc st dung ngoai duong
tiéu hoa. Dang liéu 1a khong bi gidi han cu thé, nhung trong truong hop sit dung qua
duong miéng, co thé bao ché, vi du, thude dang rén nhu bét, hat, vién nén, vién
ngadm, va vién nang; va thude dang long nhu dung dich, siro, huyén phu, va nhii
twong. Trong trudong hop st dung ngoai dudng ti€u hoa, co thé bao ché, vi du, thubc
dan, thudc xit, thudc x0ng, thudc ma, miéng dan, thudc tiém, va tuong tw. Theo sédng
ché, wu tién bao ché dang lidu dung dé st dung qua dudng miéng.

Viéc bao ché ¢6 thé duogc tién hanh mot cach thich hop theo dang lidu béng
phuong phap da biét thong thuong.

Khi bao ché, c6 thé thuc hién bao ché bang cach pha tron mot cach thich hop
v6i chat mang bao ché. Ngoai ra, ngoai peptit theo sang ché, cac thanh phan thong
thuong dugc st dung dé bao ché, nhu ta dugc, chit diéu chinh do pH, chit tao mau,
va chét cai bién, c6 thé duoc sir dung. Ngoai ra, cic thanh phén c6 hiéu qua phong
ngura, cai thién va/hodc diéu tri cac bénh hoic cac triéu ching ma thong thuong da
biét hodc dugc phat hién trong twong lai c6 thé duoc st dung két hop mot cach thich
hop tuy thudc cadc muc dich.

Pébi voi chat mang bao ché, cac chat mang vo co hodc hitu co khac nhau c6
thé dugc st dung tiy thudc dang lidu. Trong trudng hop thudc dang rin, cac vi du vé
cac chit mang nay c6 thé bao gOm céc ta duoc, chét két dinh, chat gay ra, chét lam
tron, chét 6n dinh, chét cai bién/chat diéu vi, v.v..

Cac vi du vé ta duoc co thé bao gém cac dan xuét duong nhu lactoza,
sucroza, glucoza, mannitol, va sorbitol; cac dAn xuét tinh bdt nhu tinh bot ngd, tinh
bot khoai tay, tinh bot o, dextrin, va tinh bdt cacboxymetyl; cac dAn xuit xenluloza
nhu xenluloza két tinh, hydroxypropyl xenluloza, hydroxypropyl metyl xenluloza,
cacboxymetyl xenluloza, va cacboxymetyl xenluloza canxi; gom arabic; dextran;
pullulan; cac dan xuét silicat nhu axit silixic khan nhe, nhom silicat tong hop, va

magié aluminometasilicat; cdc dan xuat phosphat nhu canxi phosphat; cac dan xuat
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cacbonat nhu canxi cacbonat; va cac dan xuat sulfat nhu canxi sulfat.

Céc vi du vé& chat két dinh c6 thé bao gdm gelatin; polyvinylpyrrolidon;
macrogol va twong tu, ngoai cac ta dugc.

Céc vi du vé chét gy ra c6 thé bao gbm cac din xuét xenluloza hodc tinh bot
bién tinh hoéa hoc nhu natri croscarmeloza, tinh bdt natri cacboxymetyl, va
polyvinylpyrrolidon lién két ngang, ngoai céc ta dugc.

Céac vi du chit 1am tron ¢6 thé bao gé)m bot talc; axit stearic; cac stearat kim
loai nhu canxi stearat, v magié stearat; silic dioxit keo; cac sdp nhu gdm ong, va
diu ca nha tang; axit boric; glycol; cac axit cacboxylic nhu axit fumaric va axit
adipic; cac mudi natri ca axit cacboxylic nhu natri benzoat; cac sulfat nhu natri
sulfat; leuxin; cac lauryl sulfat nhu natri lauryl sulfat, va magié lauryl sulfat; céc axit
silixic nhu axit silixic anhydrit, va axit silixic hydrat; va cac dAn xuét tinh bot.

Céc vi du vé& chét lam 6n dinh co thé bao gdm céc este cua axit
paraoxybenzoic nhu metylparaben va propylparaben; cac rugu nhu clobutanol, rugu
benzylic, va ruou phenyletyl; benzalkoni clorua; axetic anhydrit; va axit sorbic.

Cac vi du vé chit cai bién/chat diéu vi c6 thé bao g@)m cac chét tao ngot, cac
chit axit héa, huong liéu, v.v..

D&i v6i chit mang duge sit dung trong truong hop thubc dang nudce dé su
dung qua duong miéng, cé thé k& dén dung moi nhu nudc, cic chét cai bién/chat
diéu vi, v.v..

Lugng vi khuan thudc Bifidobacterium bifidum trong thubc, v.v. theo sang
ché c6 thé duoc didu chinh tiy ¥ mién 12 hiéu qua cla sang ché khong bi suy giam
hay han ché. Theo sang ché, cu thé 13, lwong vi khudn thudc Bifidobacterium bifidum
trong thudc, v.v. c6 thé dugce didu chinh & mie 10° dén 10'> CFU/mL hodc g tinh theo
ché phdm thubc thanh pham, v.v..

Luong cac lgi khuan c6 kha nang dong hoa thip céc oligosacarit c¢6 trong

stta me trong thudc, v.v. theo sang ché c6 thé dugc diéu chinh tuy ¥ mién la hiéu qua
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cia sang ché khong bi suy giam hay han ché. Theo sang ché, cu thé 13, ham luong
cac loi khudn c6 kha nang dong héa thap céc oligosacarit c6 trong sifa me trong
thube, v.v. co thé duogc diéu chinh & muc 103 dén 10'2 CFU/mL hodc g tinh theo ché
phim thudc thanh pham, v.v..

Luong cac HMO trong thudc, v.v. theo sang ché co thé dugc diéu chinh tiy y
mién 1a khong 1am gidm hiéu qua cla sang ché. Theo sang ché, cu thé 13, lrong céc
HMO trong thude, v.v. co thé duoc diéu chinh & mirc 0,3% dén 5,0% tinh theo ché
phim thudc thanh pham, v.v..

Thirc @n gia stc

Hop phan dinh dudng theo séng ché c6 thé dugc bd sung vao thirc 4n gia suc
da biét thong thudng khi ché bién, hodc ¢6 thé duge tron v6i cac nguyén lidu thirc an
gia stic thd dé san xuét thic an gia stic méi.

Khi hop phan dinh dudng theo séng ché duoc pha tron véi thirc &n gia suc,
cac vi du vé& cac nguyén liéu thirc @n gia suc thd c6 thé bao gdm ngii cbe nhu ngd,
bodt my, dai mach, va lda mach; cdm nhu cdm bt my, cam dai mach, cam gao, va
cam gao dugc khu chét béo; san pham phu ctia thirc &n gia suc nhu bt gluten ngd va
bot mam ngd; thirc dn gia suc dong vt nhu sita bot khong béo, nude sira, bdt ca, va
bot xwong; cac men nhu men bia; thirc dn gia stc chira khoang chit nhu canxi
phosphat, va canxi cacbonat; dAu va chét béo; axit amin; va dudng. Ngoai ra, cac vi
du vé& dang thitc an gia stic c6 thé bao gdém thirc &n gia stc cho thu nudi (dd an cho
thi nudi va tuong tu), thirc dn gia suc cho vat nuoi, thirc dn gia suc cho ca, va tuong
tu.

Luong vi khuén thudce Bifidobacterium bifidum trong thirc dn gia suc theo
sang ché c6 thé duge didu chinh tuy y theo thé trong, v.v. mién 12 hiéu qua cta sang
ché khong bi suy giam hay han ché. Theo sang ché, cu thé 13, lwong vi khuan thudc
Bifidobacterium bifidum trong thirc an gia suc ¢6 thé dugc diéu chinh & muc 10° dén

10'2 CFU/mL hodc g tinh theo ché pham thtc an gia sic thanh pham.
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Luong céc loi khudn c6 kha ning dong hoa thap céc oligosacarit c6 trong
sfta me trong thirc an gia stc theo sang ché ¢ thé duge diéu chinh tuy ¥ theo trong
lwong co thé, v.v. mién 1a hiéu qua cua sang ché khong bi suy giam hay han ché.
Theo sang ché, cu thé 13, lugng loi khudn ¢6 kha nang dong héa thap cac oligosacarit
¢ trong sita me trong thirc 4n gia stic c6 thé duge diéu chinh ¢ mic 10° dén 1012
CFU/mL hodc g tinh theo ché phim thirc 4n gia suc thanh pham.

Luong cac HMO trong thuc dn gia suc theo sang ché ¢6 thé duoc diéu chinh
tuy v theo trong luong co thé, v.v. mién 1a hiéu qua cla sang ché khong bi suy giam
hay han ché. Theo sing ché, cu thé 13, ham luong ctia cac HMO trong thirc an gia
stic ¢6 thé duoc didu chinh & mtc 0,3% dén 5,0% tinh theo ché phim thirc &n gia stc
thanh phaim.

Ciing c6 thé thé hién cac ndi dung cla sang ché nhu sau.

[1] Hop phan dinh dudng chua:

cac vi khuan thudc Bifidobacterium bifidum;

mdt hodc nhidu loai loi khuan c6 kha ning ddng hoa thip cac oligosacarit co trong
stta me; va

cac oligosacarit c6 trong stta me.

[2] Ché phdm dd dn/dd udng chira:

cac vi khuén thudc Bifidobacterium bifidum;

mdt hodc nhiéu loai loi khuan c6 kha ning ddng hoa thip cac oligosacarit c6 trong
sita me; va

cac oligosacarit c¢ trong sita me.

[3] Sira bot cai bién chira:

cac vi khuén thudc Bifidobacterium bifidum;

mot hodc nhiéu loai l¢i khuan c¢6 kha ning dong hoa thap cac oligosacarit c6 trong
slta me; va

cac oligosacarit c6 trong sita mg.
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[4] Thudc hoic ché phém thudc khong can ké don chira:

céc vi khuén thudc Bifidobacterium bifidum;

mdt hodc nhiéu loai loi khuan c6 kha ning ddng hoa thap cac oligosacarit c6 trong
stta me; va

cac oligosacarit ¢ trong stta me.

[5] Ché phim thirc 4n gia stic chia:

cac vi khudn thudc Bifidobacterium bifidum;

mdt hodc nhiéu loai loi khuan c6 kha ning ddng hoa thap cac oligosacarit c6 trong
sfta me; va

cac oligosacarit co trong stta meg.

[6] St dung céc vi khuan thudc Bifidobacterium bifidum, mot hodc nhiéu loai loi
khuén c6 kha ning dong hoa thip céc oligosacarit c6 trong sita me, va cac
oligosacarit c6 trong sita me, trong hop phan dinh dudng.

[7] St dung céc vi khun thudc Bifidobacterium bifidum, mot hodc nhiéu loai lgi
khuén c6 kha ning dong hoa thdp cac oligosacarit ¢4 trong sita me, va céc
oligosacarit co trong sita me, trong ché pham dd an/dd ubng.

[8] St dung céc vi khuin thudc Bifidobacterium bifidum, mdt hodc nhiéu loai loi
khuén c6 kha nang dong hoa thip cic oligosacarit c6 trong sita me, va céc
oligosacarit co trong stta me, trong sita bot cai bién.

[9] St dung céc vi khuan thudc Bifidobacterium bifidum, mot hodc nhiéu loai loi
khuén c6 kha ning dong hoa thip cac oligosacarit ¢4 trong sita me, va cac
oligosacarit c6 trong sita me, trong thudc hodc ché pham thubc khong can ké don.
[10] St dung céc vi khuén thudc Bifidobacterium bifidum, mot hodc nhiéu loai loi
khudn c6 kha ning ddng hoa thdp céac oligosacarit c6 trong sita me, va cac
oligosacarit c6 trong sita me, trong ché pham thtrc an gia suc.

[11] St dung cac vi khudn thudc Bifidobacterium bifidum, mdt hogc nhiu loai loi

khuidn c6 kha ning ddng hoa thap céac oligosacarit c6 trong slta me, va cac
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oligosacarit c6 trong stta me, trong san xuét hop phan dinh dudng.

[12] St dung céc vi khuan thudc Bifidobacterium bifidum, mot hodc nhiéu loai loi
khudn c6 kha ning ddng hoa thip cac oligosacarit cO trong stra me, va céc
oligosacarit c6 trong stta me, trong san xuét ché pham o an/dd udng.

[13] S&r dung cdc vi khuén thudc Bifidobacterium bifidum, mdt hodc nhicu loai loi
khuén c6 kha ning ddng hoa thip cic oligosacarit cé trong sita me, va cic
oligosacarit c6 trong stta me, trong san xudt sita bot cai bién.

[14] S& dung céac vi khuan thuoc Bifidobacterium bifidum, mo0t hoac nhiéu loai loi
khudn c6 kha nang dong hoa thap cac oligosacarit c6 trong sita me, va cic
oligosacarit c6 trong sita me, trong san xuét thudc hodc ché phdm thudc khong can
ke don.

[15] St dung cac vi khuén thudc Bifidobacterium bifidum, mdt hodc nhiéu loai loi
khuén c6 kha ning dong hoa thip céc oligosacarit c¢6 trong sita me, va cic
oligosacarit c6 trong sita me, trong san xuét ché pham thirc 4n gia stc.

[16] Theo cac muc tir [1] dén [15],

cac oligosacarit c6 trong sira me 1a 2'-fucosyllactoza va/hodc lacto-N-neotetraoza.
[17] Theo cac muc tir [1] dén [16],

loi khuén 13 cac vi khuin thudc loai Bifidobacterium (ngoai trir cac vi khuan thudc
Bifidobacterium bifidum) va/hodc lactobacilli.

[18] Theo muc [17],

cic vi khuin thudc loai Bifidobacterium (ngoai trir cac Vi khudn thudc
Bifidobacterium bifidum) la it nhAt mdt vi khudn duoc chon tir Bifidobacterium
longum phan lodi longum, Bifidobacterium adolescentis, Bifidobacterium
pseudocatenulatum, Bifidobacterium animalis phan loai lactis, Bifidobacterium
breve, va Bifidobacterium pseudolongum.

[19] Theo muc [17],

lactobacilli 1a it nhdt mot vi khuan dugc chon t Lactobacillus paracasei,
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Lactobacillus plantarum, Lactobacillus axitophilus, Lactobacillus rhamnosus, va
Lactobacillus gasseri.

[20] Theo cac muc tir [1] dén [19],

cac vi khudn thudc Bifidobacterium bifidum 1a it nhat mot vi khuén dugc chon tir
Bifidobacterium bifidum ATCC29521, Bifidobacterium bifidum (NITE BP-02429),
Bifidobacterium bifidum (NITE BP-1252), Bifidobacterium bifidum (NITE
BP-02431), Bifidobacterium bifidum (NITE BP-02648), Bifidobacterium bifidum
(NITE BP-02432), va Bifidobacterium bifidum (NITE BP-02433).

[21] Phuong phép san xuét sita bot cai bién, ma bao gdm cac budc (A) dén (C) sau
day.

(A) bude nudi cly cac vi khudn thudc Bifidobacterium bifidum, va mdt hogc nhieu
loai loi khuén c6 kha nang dong hoa thip cac oligosacarit ¢6 trong sita me, trong moi
treong chira thanh phén sira dé thu duoc cac mé cdy vi khuan;

(B) budc tién hanh sdy phun va/hodc 1am kho lanh cac mé cdy vi khuan nay dé thu
dugce bot té bao vi khudn trong tng; va

(C) budce tron bot té bao vi khudn nay véi cac oligosacarit c6 trong sita me dé thu
duge stta bot cai bién.

[22] Phuong phap san Xuét sita bot cai bién, ma bao gdm bude (A) sau day:

(A) budc tron céc oligosacarit co trong sita me, cac vi khuén thudc Bifidobacterium
bifidum, mot hodc nhidu loai loi khuin c6 kha ning ddng hoa thip cac oligosacarit
co trong sita me, va thanh phén stta dé thu duoc sita bot.

[23] Phuong phép san xuét ché phim bd sung dung dé tang cuong thanh phan sita
me, ma bao gdm céac budc (A) va (B) sau day.

(A) budc tron céc oligosacarit co trong sita me, cac vi khuan thudc Bifidobacterium
bifidum, mot hoac nhidu loai loi khudn c6 kha ning ddng hoa thap cac oligosacarit
¢ trong sita me, va ta duoc dé thu dugc hdn hop; va

(B) budc tao vién nén hdn hop nay.
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[24] Trong phuong phap duge md ta & muc [21] hodc [22], thanh phfin stra 1a protein
stra.

[25] Trong phuong phap dugc md ta & muc [24], protein sita 1a it nhét mot thanh
ph?m duoc chQn tir nhom bao gém nudc sita, nude sita thiy phén, va casein.

[26] Phuong phép san xuét ché phidm bo sung, ma bao gdm cac bude (A) va (B) sau
day:

(A) buée tron cac vi khudn thudce loi Bifidobacterium, va ta duge dé thu duge hon
hop; va

(B) budc tao vién nén hdn hop nay.

[27] Theo céc muc tir [21] dén [26],

cac oligosacarit c6 trong sfta me 12 2'-fucosyllactoza va/hodc lacto-N-neotetraoza.
[28] Theo cac muc tir [21] dén [27],

loi khudn 13 cac vi khuan thuoc lodi Bifidobacterium (ngoai trir cc vi khuén thudc
Bifidobacterium bifidum) va/hodc lactobacilli.

[29] Theo muyc [28],

cic vi khudn thudc loai Bifidobacterium (ngoai trir cic Vi khudn thudc
Bifidobacterium bifidum) la it nhat mot vi khudn dugc chon tir Bifidobacterium
longum phan loai longum, Bifidobacterium adolescentis, Bifidobacterium
pseudocatenulatum, Bifidobacterium animalis phan loai lactis, Bifidobacterium
breve, va Bifidobacterium pseudolongum.

[30] Theo muc [28],

lactobacilli 13 it nhdt mot vi khudn duoc chon ti Lactobacillus paracasei,
Lactobacillus plantarum, Lactobacillus axitophilus, Lactobacillus rhamnosus, va
Lactobacillus gasseri.

[31] Theo cac muc tur [21] dén [30], trong hop phén dinh dudng dugc mo ta theo
muc bat ky trong s6 cac muc tir 1 dén 5,

céc vi khudn thude Bifidobacterium bifidum 13 it nhit mot vi khuan dugc chon tir
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Bifidobacterium bifidum ATCC29521, Bifidobacterium bifidum (NITE BP-2429),
Bifidobacterium bifidum (NITIZ BP-1252), Bifidobacterium bifidum (NITE BP-2431),
Bifidobacterium bifidum (NITE BP-02648), Bifidobacterium bifidum (NITE
BP-02432), va Bifidobacterium bifidum (NITE BP-02433).
Vi du thye hién sang ché

Sau day, sang ché s& dugc md ta chi tiét hon dua vao cac vi du. Céc vi du
duoc mo ta dudi day 1a vi du dai dién cho sang ché, do d6 pham vi cta sing ché
khong dugc hiéu theo nghia hep.
Phuong phéap thuc nghiém
(1) Diéu ché dung dich duong

Dung dich glucoza 10% (do Nakarai Tesque Inc. san xuit), va 2'-FL ((=
95%) Funakoshi, mua tir sigma), va LNnT (do ELICITYL san xudt) la cac vi du vé
cac HMO duoc diéu ché bang nudc trao ddi ion, va dugce tién hanh loc vo tring bang
cach sur dung Millex-GV (SLLGVO033RS).

(2) Piéu ché dung dich vi khuén gdém cac vi khuan thudc loai Bifidobacterium va

Lactobacilli

Mbi truong canh thang MRS dé nudi cdy Lactobacilli (BD) (L-Cysteine
Hydrochloride 0,05% dung cho cac vi khudn thubc loai Bifidobacterium) dugc cho
vao cac chung & Bang 1 dudi day (cac vi khuan thudc Bifidobacterium bifidum) va
Bang 2 duéi day. Sau khi xtr ly tiét trung, 3% dung dich vi khudn dugc cdy truyén,
va dugce nudi ciy ky khi (tién nudi cdy trudce- pre-pre cultured) & 37°C trong 16 gio.
Ngay hom sau, 1% glucoza dugc bd sung vao mdi truong aga BL duoc cai bién (tai
lieu "Studies on Bifidobacteria" ctia Tomotari Mitsuoka, trang 306, Japan Bifidus
Foundation, ban hanh nam 1994) dugc thé hién ¢ bang 3, dé diéu ché. Sau khi x Iy
tiét trang, 3% dung dich vi khuan tién nuoi céy trudc duoc céy truyén, va dugc nuoi
cay trude ky khi (dugc nudi cdy truge) & 37°C trong 12 gio.

Dung dich vi khuan dugc nudi cay trude duge thu gom va duoc rira mot 1an
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bang dung dich nudc muébi sinh 1y vo tring. Sau do, tié hanh ting khéi lugng dén thé
tich twong dwong bing moi truong aga BL dugc cai bién (tai liéu "Studies on
Bifidobacteria" ctia Tomotari Mitsuoka, trang 306, Japan Bifidus Foundation, ban
hanh nam 1994) dugc thé hién & Bang 3 dé didu ché dung dich vi khuén duoc tao
huyén phL.
(3) Pidu ché mdi trudong dung d& phan tich s6 lugng vi khuén ting sinh & vi khuan
thudc loai Bifidobacterium va Lactobacilli
MBoi truong aga BL dugce cai bién (tai liéu "Studies on Bifidobacteria" clia
Tomotari Mitsuoka, trang 306, Japan Bifidus Foundation, ban hanh nam 1994) dugc
thé hién & Bang 3 duoc diu ché voi hiéu suit 1a 60%, va dugce tién hanh xir Iy tiét
tring bing ndi hap. Sau do, 40% mdi dung dich dudng duge diéu ché & muc (1)
dugc bd sung mot cach vo tring dé didu ché moi trudong c6 do ndng do dudong la 4%.
(4) Nudi cdy vi khudn riéng r& cta cac ching ¢ Bang 1 dudi day va Bang 2 duéi
day
Moi trudng duge dicu ché & muc (3) trén diy dugc phén tan véi dung tich
bang mot nira dung tich dung dé nudi cdy vao dia c6 96 16, va dung dich vi khuan
duge didu ché & muc (2) trén day duge phén tan voi luong bang nia dung tich con
lai sao cho dung dich vi khudn c6 ndéng dd 6%. Sau do, néng do duong cubi cling
duwoc didu chinh dén 2%. Dia trong d6 dung dich vi khuan dugc phan tan duge nudi
cdy ky khi & 37°C trong 8 gio.
(5) Nudi céy két hop vi khuéan thudc Bifidobacterium bifidum va lgi khuén c6 kha
ning déng hoa thap cac oligosacarit ¢6 trong sita me
MBoi trudong duge dicu ché & muc (3) trén day dugce phén tan voéi dung tich
bang mot nira dung tich dung dé nudi cay vo tring vao dia c6 96 18, va mdi trong sb
cac dung dich vi khuén chtra cac chung vi khuén thudc Bifidobacterium bifidum &
Bang 1 va lgi khudn c6 kha ning dong hoa thap céc oligosacarit ¢ trong sita me &

Béang 2, ma duoc diéu ché ¢ muc (2) trén day, dugc phan tan véi luong bang mot
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phan tu dung tich con lai vao mdi trudong dugc diéu ché & muc (3) trén day sao cho
dung dich vi khuén ¢6 néng dd 1a 12%. Sau do, néng dd duong cubi cung duogc diéu
chinh dén 2%. Pia trong d6 dung dich vi khuédn dugc phéan tan duge nudi cay ky khi
& 37°C trong 8 gi0.

(6) Phuong phéap phén tich s6 luong vi khuan ting sinh & vi khuén thudc loai
Bifidobacterium va Lactobacilli

0D650 duge do tir mdi 10 trong cac dia & muc (4) trén day va (5) trén day

true khi nudi cly (0 gid) va sau khi nudi cdy (8 gi), bang thiét bi doc vi dia
(MICROPLATE READER) SH-9000 (do CORONA ELECTRIC san xuét). Sau khi
do do duc, té bao vi khun dugc thu gom, va viéc tich chiét ADN dugc thuc hién.
Sau khi tach chiét ADN, s lwong vi khudn Bifidobacteria/lactobacilli tang sinh
dugc phan tich bing cch sir dung mdi dic hiéu loai vi khuan dugc thé hign ¢ bang 4,
bing phuong phap PCR dinh lugng (xem tai liéu "Structural analysis of intestinal
flora "- analysis of bacterial flora in human feces using quantitative PCR- cia
Kouichi Watanabe, Enterobactcriological journal, 20:35-42, 2006).

Béang 1. Céc vi khuin thudc ching Bifidobacterium bifidum

Chung

Bifidobacterium bifidum " ATCC295211
Bifidobacterium bifidum NITE BP-02429
Bifidobacterium bifidum NITE BP-1252
Bifidobacterium bifidum NITE BP-02431
Bifidobacterium bifidum NITE P-02648
Bifidobacterium bifidum NITE BP-02432
Bifidobacterium bifidum NITE BP-02433
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Bang 2. Céc vi khudn duge str dung trong cac vi du ngoai trir ching Bifidobacterium

bifidum

Chung

Bifidobacterium longum phén loai longum ATCC15707"F
Bifidobacterium longum phén loai longum BB536
Bifidobacterium longum phén loai infantis ATCC15697"
Bifidobacterium breve ATCC15700®
Bifidobacterium adolescentis ATCC15703"
Bifidobacterium peseudocatenulatum ATCC27919T
Bifidobacterium pseudolongum ATCC255267
Bifidobacterium animalis phén loai lactis DSM10140T
Bifidobacterium animalis phan loai lactis MCC-525
Lactobacillus paracasei ATCC253027T
Lactobacillus plantarum ATCC14917F
Lactobacillus acidophhilus ATCC4356"
Lactobacillus rhamnosus ATCC7469T
Lactobacillus gasseri ATCC33323"
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Bang 3. Méi truong aga BL dugc cai bién

34/57

‘LAB-LEMCO’ POWDER(Oxo1d)
Bacto Proteoza Pepton S6 3(BD)
BBL Trypticaza Pepton (BD)

BBL Phyton Pepton (BD)

Dich chiét nAm men Bacto (BD)
Dich chiét gan

Tinh bdt hoa tan (MERCK)

Dung dich A

Dung dich B

Tween 80 (KANTO CHEMICAL)

L-Cystein Hydrochloride (KANTO CHEMICAL)

Do pH 7,2

2,4
10,0
5,0
3,0
5,0
150,0
0,5
10,0
5,0
1,0
0,5

Q@ 08 09 e 09

mL

mL

Phuong phap didu ché dich chiét gan: 10g gan Bacto (BD) trong 170mL nuéc tinh
khiét dugc ngam trong bdn nong & 50 dén 60°C trong khoang 1 gid, sau d6 dugc gia

nhiét & 100°C trong vai phut va dugc loc qua giéy loc sau khi diéu chinh d6 pH vé

7,2.

Phuong phap diéu ché dung dich A: Hoa tan 25g KHyPO4 va 25g KoHPO4 trong

250mL nudc tinh khiét.

Phuong phap diéu ché dung dich B: Hoa tan 10g MgSO4-7H,0, 0,5g FeSO4-7H,0,
0,5g NaCl, va 0,337g MnSO4 trong 250mL nudc tinh khiét
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37/57
Céc két qua do
(1) Do kha dung cta cdac HMO dbi véi cac vi khuan thudc Bifidobacterium
bifidum
Lién quan dén céc vi khuédn thubc Bifidobacterium bifidum & bang 1,
mdi ching dugc nudi ciy dudi dang vi khuén riéng ré& st dung 2'-FL hoac LNnT
(cac HMO) 1am ngudn dudng, va OD650 duge do. Cac két qua dugc thé hign o
bang 5 dudi day. Bang 5 thé hién céac gia tri gia ting OD650 sau khi bay ching
vi khudn thudc Bifidobacterium bifidum & bang 1 dugc nudi cdy trong 8 gio
bing 2'-FL hoic LNnT lam ngudn duong.
Bang 5. Tri s6 gia ting OD650
ATCC | NITE NITE NITE NITE NITE NITE
295217 | BP-02429 | BP-1252 | BP-02431 | P-02648 | BP-02432 | BP-02433
2'-FL | 0,060 0,167 0,225 0,037 0,470 0,430 0,431
LNnT | 0,008 0,608 0,373 0,535 0,719 0,522 0,370

Nhu duge thé hién & bang 5, tit ca cac vi khuén thudc Bifidobacterium
bifidum & bang 1 déu 6 kha ning dong héa 2'-FL hodc LNnT (cac HMO).
(2) P6 kha dung ctia céc HMO déi v6i céc loi khudn c6 kha nang dong hoa thap
cac oligosacarit c6 trong stta me¢

Lién quan dén cac ching & bang 2, mdi ching dugc nudi cdy duédi dang
vi khudn riéng r& st dung 2'-I'L hodc LNnT (cac HMO) lam ngudn duong, va
0OD650 duoc do. Céc két qua dbi voi 2'-FL duge thé hién ¢ bang 6 dudi day, va

cac két qua dbi voi LNnT dugc thé hién & bang 7 dudi day.
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Nhu dugce thé hién trong cac Bang 6 va 7, trong sb cac ching & Bang 2, tat
ca cac chung ngoai trir Bifidobacterium Infantis ma dugc cho la kha dung, déu khong
¢6 kha ning ddéng héa 2'-FL hodc LNnT (Cac HMO), hodc kha néng ddng hoa thép.
(3) Nudi cdy két hop vi khuén thudc Bifidobacterium bifidum va lgi khuan c6 kha
ning dong héa thap céac oligosacarit c6 trong sita me st dung cac HMO lam ngudn
duong
Bifidobacterium bifidum (NITE BP-02429) + Loi khuén c6 kha nang ddng hoa thép
cac oligosacarit c6 trong stta me

D4 quyét dinh nudi cdy Bifidobacterium bifidum (NITE BP-02429) ma trong
d6 d6 kha dung 2'-FL hodc LNnT 1a da dugc phat hién nhu dugc md ta trén day két
hop véi cac ching & bang 2, ma khong thé st dung 2'-FL hoic LNnT.
Bifidobacterium bifidum (NITE BP-02429) va cac ching & bang 2, ma khong thé st

“dung 2'-FL hoac LNnT, dugc nudi céy Kkét hop st dung 2'-FL hodc LNnT lam nguén
duong, va sau khi nudi cly trong 8 gio, ty 1& tng sinh cla sd luong vi khuén ctia mdi
chung (ty 1€ ting sinh = s& lwong vi khuan sau khi nudi ciy két hop trong 8 gid / s&
lwong vi khudn sau khi nuoi chy vi khuén riéng r&) duge xac dinh bang phuong phép
PCR dinh luong bang cach st dung ting doan mdi oligonucleotit dic hiéu ching
dugc thé hién & bang 4, cho chung & bang 2. Céc két qua dugc thé hién & bang 8.

Bang 8. Ty 1¢ tang sinh

ATCC ATCC ATCC ATCC ATCC ATCC ATCC ATCC
BB536 MCC-525
157037 279197 255267 253027 149177 43567 74697 333237
2-FL 4,30 1,91 3,08 1,24 2,62 6,92 1,76 3,54 2,69 3,70
LNnT 2,13 1,53 1,55 0,98 1,41 4,23 2,58 3,77 5,03 1,53

Nhu dugc thé hién & bang 8, da phat hién thay rang tham chi ching khong
c6 kha nang ddng héa cac oligosacarit c6 trong sita me ¢ bang 6 hodc 7 van ting sinh

thong qua viée nudi cy két hop véi Bifidobacterium bifidum (NITE BP-02429).
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Céc vi khudn thudc Bifidobacterium Bifidum + Bifidobacterium longum phan loai
longum BB536

Bay chung Bifidobacterium bifidum & bang 1 va Bifidobacterium longum
phan loai longum BB536 ma khong thé st dung 2'-FL hodc LNnT dugc nudi cay két
hop st dung 2'-FL hodc LNnT lam ngudn dudng. S6 lugng vi khuén Bifidobacterium
longum phén loai longum BB536 sau khi nudi cdy trong 8 gio, va s6 lugng vi khuin
sau 8 gio nubi cay vi khuén riéng ré dugc xac dinh bing phuong phap PCR dinh
lwgng bang cach sir dung doan mdi oligo nucleotit dic hiéu Bifidobacterium longum
phén loai longum duoc thé hién & bang 4, va céc ty 1¢ ting sinh (f}’/ 1¢ ting sinh=sb
lwong vi khudn dugce nudi ciy két hop sau 8 giv / s6 lugng vi khuén trong 8 gid nudi
cdy vi khuin riéng r&) duge so sanh. Céc két qua duoc thé hién & bang 9.

Bang 9. Ty 1€ tang sinh

40/57

ATCC NITE NITE NITE NITE NITE NITE

295217 BP-02429 BP-1252 BP-02431 P-02648 BP-02432 BP-02433

2-FL 1,35 4,13 3,17 6,33 9,97 3,16 5,90

LNnT 1,07 3,57 1,64 3,02 4,95 1,51 3,08

Nhu dwoc thé hién & bang 9, da phat hién thdy rang Bifidobacterium longum
phan loai longum BB536 khong c6 kha nang dbng hoa 2'-FL van ting sinh thong qua
viéc nudi cdy két hop vai cac vi khuan thudc Bifidobacterium bifidum. Ngoai ra, da
phat hién thdy rang Bifidobacterium longum phan loai longum BB536 khong c6 kha
ning déng héa LNnT van tang sinh thong qua viéc nuoi chy két hop véi cac vi khuin
thudc Bifidobacterium bifidum.

Céc vi khuan thudc Bifidobacterium bifidum + Bifidobacterium animalis phan loai
lactis MCC-525

Bay ching Bifidobacterium bifidum & bang 1 va Bifidobacterium animalis

phan loai lactis MCC-525 ma khong thé st dung 2'-FL hodc LNnT duoc nudi chy két
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hop st dung 2'-FL hodc LNnT lam ngudn dudng. S6 luong vi khuén Bifidobacterium
animalis phan loai lactis MCC-525 sau khi nudi cdy trong 8 giv, va s6 luong vi
khuén sau 8 gid nudi cdy vi khuén riéng ré& dugc xac dinh bing phuong phap PCR
dinh lugng bang cach st dung doan mbi oligo nucleotit dic hiéu Bifidobacterium
animalis phan loai lactis & bang 4, va cac ty 1é tang sinh (ty 1€ tdng sinh= s6 lwong vi
khudn duge nudi cdy két hop sau 8 gid / s6 lugng vi khudn trong 8 gid nudi cly vi
khudn riéng r&) dugc so sanh. Cac két qua duoc thé hién & bang 10.

Bang 10. Ty I¢ tang sinh

41/57

ATCC NITE NITE NITE NITE NITE NITE

295217 BP-02429 BP-1252 BP-02431 P-02648 BP-02432 BP-02433

2-FL 2,01 4,85 2,06 3,82 4,35 2,45 3,67

LNnT 3v,87 4,17 19,98 3,58 6,03 4,21 2,39

Trong tit cac su két hop v6i Bifidobacterium bifidum, da phat hign thiy rang
khi Bifidobacterium animalis phan lodi lactis MCC-525 dugc nudi cay két hop véi
bay ching Bifidobacterium bifidum sit dung 2'-FL hodc LNnT lam ngudn dudng, 5O
lwong vi khudn ting sinh dugc gia tang so véi s6 luong trong trudng hop ma
Bifidobacterium animalis phan loai lactis MCC-525 dugc nudi cdy 1a vi khuan riéng
r&. Trong sb chung, khi két hop véi Bifidobacterium bifidum (NITE BP-1252), hiéu
qua thuc déy su ting sinh vé sb luong vi khuin 12 cao hon dang ké so v6i khi LNnT
duoc dung 1am ngudn dudng.

Céac vi khudn thudc Bifidobacterium bifidum + Lactobacillus gasseri
ATCC33323

Bay chiing Bifidobacterium bifidum & bang 1 va Lactobacillus gasseri ATCC
333237 ma khong thé st dung 2'-FL dugc nudi chy két hop st dung 2'-FL lam ngudn
duong. S6 lwong vi khuin Lactobacillus gasseri ATCC 33323" sau 8 gio, va 5O

luong vi khuan sau 8 gio nudi cay vi khuan riéng 1€ dugc xac dinh bang phuong
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phap PCR dinh lugng béng cach st dung doan mdi oligo nucleotit ddc hiéu cho
Lactobacillus gasseri & bang 4, va céc ty 1& tang sinh (ty 1¢ ting sinh= s6 luong vi
khuin duoc nudi cdy két hop sau 8 gid / sb lugng vi khuan trong 8 gid nudi chy vi
khuén riéng 1&) dugc so sanh. Cac két qua duoc thé hién & bang 11.

Bang 11. Ty 1€ tidng sinh

42/57

ATCC NITE NITE NITE NITE NITE NITE

295217 BP-02429 BP-1252 BP-02431 P-02648 BP-02432 BP-02433

2'-FL 1,45 2,33 3,99 4,42 2,88 3,99 3,64

Trong tt ca cac su két hop, da phat hién thdy ring khi Lactobacillus gasseri
ATCC33323T duoc nudi cdy két hop véi bay chung Bifidobacterium bifidum st
dung 2'-FL lam ngudn duong, s6 luong vi khuan ting sinh dugc gia tang so véi s6
lwong vi khuén trong trudng hop ma Lactobacillus gasseri ATCC33323T dugc nudi
cdy 1a vi khuan riéng ré. Trong sb bay chung Bifidobacterium bifidum, higu qua ting
sinh 13 cao hon & sau chung khong phai 1a Bifidobacterium bifidum ATCC295217T,
Cac vi khuan thudc Bifidobacterium bifidum + Lactobacillus paracasei ATCC
253021

Bay chung Bifidobacterium bifidum & bang 1 va Lactobacillus paracasei
ATCC 25302 ma khong thé st dung 2'-FL hodc LNnT duoc nudi ciy két hop bing
2'-FL hodc LNnT lam ngudn dudng. Sau 8 gid, ty 18 ting sinh vé sb luong vi khuin
Lactobacillus paracasei ATCC 253027, so véi s4 luong vi khudn sau khi nuéi cly vi
khuén riéng ré (ty 1€ ting sinh= sb lugng vi khuin duoc nudi ciy két hop sau 8 gid/
s6 lugng vi khuan trong 8 gid nudi cdy vi khuan riéng ré€) dugc xac dinh bang

phuong phap PCR dinh lugng. Cac két qua dugc thé hién & bang 12.
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Bang 12. Ty 1€ tang sinh

ATCC NITE NITE NITE NITE NITE NITE

295217  BP-02429 BP-1252 BP-02431 P-02648 BP-02432 BP-02433

2-FL 2,28 4,21 1,98 3,25 4,23 2,01 3,23

LNnT 4,26 8,04 9,18 10,10 14,78 8,76 8,85

Trong tAt ci cac su két hop, di phat hién thdy rang khi Lactobacillus
paracasei ATCC 25302" dugc nudi ciy két hop véi bay chung Bifidobacterium
bifidum st dung 2'-FL hodgc LNnT lam ngudn dudng, s6 luong vi khuén ting sinh
dugc gia ting so voi sb luong trong truomg hop ma Lactobacillus paracasei ATCC
253027 duoc nudi cdy 1a vi khuin riéng ré.

Vi du san XUAt

Sau ddy, cac vi du san xuit hop phan dinh dudng, ché phdm thude, va ché
phim db an s& dugc mb ta.
Vi du san xuét 1

Bifidobacterium bifidum dugc bd sung vao 3mL moi truong long MRS, va
dugc nudi cdy ky khi & 37°C trong 16 gid. Sau do, dung dich nudi ciy duoc cd, va
duoc 1am kho lanh dé thu dugc bot vi khun dong kho (bt vi khudn). Bot vi khuan
chtta Bifidobacterium bifidum dugc tron d6ng nhit véi cac loi khuén/cac oligosacarit
c6 trong sita me (mua tu Funakoshi)/protein nudc sita c6 (whey protein
concentrate-WPC), va ngudn thirc in cho céc lgi khuén (lactuloza, raffinoza va cac
galactooligosacarit) @8 thu dugc ché phim. 20g ché phidm twong tng dugc hoa tan
trong 200g nudce dé thu dugc hop phan dinh dudng.

Vi du san Xuét 2

Bifidobacterium bifidum dugc bd sung vao 3mL mdi truong 16ong MRS, va
duoc nuoi céy ky khi & 37°C trong 16 gio. Sau do, dung dich nudi céy duoc cd déc,
va duoc 1am kho lanh d& thu duoc bot vi khudn dong khd (bot vi khuan). Bot vi

khuin duogc tron ddng nhét véi cac lgi khudn/cac oligosacarit c6 trong stra me (mua
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tir Funakoshi)/bdt kho cta protein sita c6 (MPC480, do Fonterra san xuét, ham luong
protein 80% tinh theo khéi lugng, protein casein:protein nude sita=khoang 8:2), va
ngudn thirc in cho cac loi khuin (lactuloza, raffinoza va cac galactooligosacarit).
20g ché phim twong tng dugc hoa tan trong 200g nudce dé thu dugc hop phan dinh
dudng.

Vi du san xuét 3

Bifidobacterium bifidum dugc bd sung vao 3mL moi trudng 1ong MRS, va
duoc nudi ciy ky khi & 37°C trong khoang 16 gid. Sau do, dung dich nudi ciy duoc
¢d, va dugc 1am kho lanh dé thu dugc bot vi khudn dong kho (bt vi khuén). Sau do,
bdt vi khuln chtra Bifidobacterium bifidum, cac loi khuén/cac oligosacarit c6 trong
sita me (mua tu Funakoshi)/ngudn thic in cho cac loi khuén (lactuloza, raffinoza va
cac galactooligosacarit), va xenluloza két tinh dugc cho vao mdy tao hat khudy va
dugc tron. Sau do, viéc tao hat dugc thuc hién béng cach bd sung nudc tinh khiét,
san phém dugc tao hat dugc lam kho. Sau do6 thu duoc san phém dugc tao hat (ché
phim thudc) ma chira thanh phén chiét cta vi khudn va ngudn thirc an cho cac lgi
khuan/ cac loi khudn, va chua ta duge.

Vi du san xuét 4

Phuong phap san xuét sita 1én men ma duogc bd sung Bifidobacterium
bifidum s& dugc mo ta dudi day.

DAu tién, nguyén liéu sira thd duge tron véi nudce, cac thanh ph'?ln khac, hoac
twong tu néu can, va t6t hon 1a tién hanh xtr Iy ddng nhat va xir 1y tiét trung bing
nhiét. Viéc xt ly déng nhét va xu ly tiét trung béng nhiét cé thé duoc thuc hién b?mg
cac phuong phap thong thuong. Chét mdi lactobacilli duge bd sung (dugce chy
truyén) vao ché phim sita tiét trung thu dugc thong qua qua trinh tiét trung bing
nhiét, va qué trinh 1én men dugc thyc hién trong khi duy tri nhi¢t do lén men dinh
trudce, sao cho thu dugce san phém 1én men. Bé'lng cach 1én men, sita dong tu duogc tao

ra.
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Péi véi chat moi lactobacilli, vi du, lactobacilli thong thudng dugc sir dung
d® san xuédt stta chua, nhu Lactobacillus bulgaricus, Lactococcus lactis, va
Streptococcus thermophilus ¢ thé dugc str dung. Khi do pH dat dén tri sb dich, sita
dong tu da duoc tao ra dugc nghién nat béng cach khuéy, va duoc lam lanh xuéng
10°C hodc thip hon dé thu dugc san phim 1én men. Bing cach lam lanh xubng 10°C
hodc thép hon, ¢6 thé lam giam su hoat hoa cua lactobacilli va ¢6 thé triét tiéu su san
sinh axit.

Sau d6, san pham 1én men thu dugc qua quy trinh 1én men duge tién hanh xir
Iy gia nhiét dé thu dugc san phim 1én men dugc gia nhiét (san pham 1én men dugc
xu ly béng nhiét). Bﬁng cach gia nhiét mot cach thich hop san phém lén men, co thé
triét tiéu axit duoc lactobacilli san sinh trong san phém 1én men dugc gia nhiét. Do
do, trong quy trinh san xuét tiép theo va/hodc khi luu trit sita 1én men cd chira
Bifidobacteria, c6 thé triét tidu viéc giam do pH, va két qua 13, ty 1& séng clia
Bifidobacteria cO thé duoc cai thién.

Tiép theo, Bifidobacterium bifidum va céc oligosacarit c¢6 trong sita me (mua
tir Funakoshi) dugc bd sung vao san pham 1én men dugc gia nhiét thu dugc qua quy
trinh x&r 1y gia nhiét. Lugng bd sung Bifidobacterium breve MCC1274 (FERM
BP-11175) tét hon 1a 1x107 dén 1x10'! CFU/mL, t6t hon nita 1a 1x10® dén 1x10'
CFU/mL tinh theo san pham 1én men dugc gia nhiét. Khi Bifidobacterium bifidum la
t& bao chét, CFU/mL c6 thé duoc thay thé bang té bao riéng biét/mL.

Sau khi Bifidobacterium bifidum va céc oligosacarit c6 trong sita me dugc
bd sung vao san phém 1én men duoc gia nhiét, viéc co duogc thuc hién. Quy trinh ¢
¢6 thé duogc thyuc hién bang cach sit dung mot cach thich hop phuong phép c6 da biét
thong thuong. Trong phwong phdp tich ly tdm, nudce sira trong dbi tuong cd (sén
phdm 1én men dugc gia nhiét ma Bifidobacteria va cac ngudn thirc n cho loi khuin
duoc bd sung vao) dugc loai bo dé thu duogc sita 1én men dugc cd chua

Bifidobacterium bifidum trong do néng d6 ham luong chét ran gia ting. Viéc ubng
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stta 1én men thu duge c6 thé cai thién hé tap khuén ruét.
Vidu san xudt 5
Phuong phép san xut sita bot cai bién ma dugc bd sung Bifidobacterium
bifidum s& dugc mo ta dudi day.
10kg bot protein nude sira stta dugc khir mubi (do Mirai san xuét), 6kg bot
casein sita (do Fonterra san xuét), 48kg lactoza (do Mirai san xuét), 920g hdn hop
khoang chét (do Tomita Pharmaceutical Co., Ltd. san xuét), 32g hon hgp vitamin (do
Tanabe Seiyaku Co., Ltd. san xuét), cac oligosacarit c6 trong sita me, 500g lactuloza
(do Morinaga Milk Industry Co., Ltd. san xuét), 500g raffinoza (do Nippon Beet
Sugar Manufacturing Co., Ltd. san xuét), va 900g duong 1ong galactooligosacarit
(do Yakult Pharmaceutical Industry Co., Ltd. san xuét) dugc hoa tan trong 300kg
nude Am, va sau d6 duge hoa tan & 90°C trong khoang 10 phut bing cach gia nhiét,
va dugc ddng nhét bang cach bd sung 28kg chét béo dugc diéu ché (do Taiyo Yushi
Corp. san xuét). Sau d6, cac budc tiét trung va cd dugc thuc hién, va khoang 95kg
stta bot cai bién duogc diéu ché bé“lng cach séy phun. 100g bot té bao vi khuan chua
Bifidobacterium  bifidum, va 100g bot t& bao vi khuan chua
lactobacilli/Bifidobacteria, ma dugc tan véi tinh bot, duge bd sung vao dé diéu ché
khoang 95kg sita bot cai bién dugc pha tron véi Bifidobacterium bifidum/cac
oligosacarit c6 trong sita me (mua tir Funakoshi). Khi sita bt cai bién thu duogc nay
dugc hoa tan trong nudc, va trd thanh ché pham sita c6 tbng ndng do ham lugng chit
| rin 12 14% (trong lwong/thé tich) (1a ndéng do ché pham sira tiéu chuin), sé lugng vi
khudn Bifidobacterium bifidum trong ché phdm sita nay co thé 1a 2,7x10°
CFU/100ml. Khi sita bot cai bién thu duoc nhu dugc mo ta trén day dugc st dung,
su tang sinh cua loi khuan c6 thé dugc thuc ddy trong rudt.
Khi céc hop phan dinh dudng duge san xuit & cac vi du san xut 1 dén 5
dugc mo ta trén day duoc st dung, loi khuén c6 thé st dung cac HMO va tang sinh

trong rudt, diéu nay mang lai su cai thién hé tap khuén ruét.

46



44395 47/57

YEU CAU BAO HOQ
1. Hop phén dinh dudng chua:
céc vi khudn thudc Bifidobacterium bifidum;

mot hodc nhidu loai lgi khuan c6 kha ning dong hoa thap cac oligosacarit co

trong sita me; va
cac oligosacarit co trong sita me,

trong d6 oligosacarit c6 trong sita me la 2'-fucosyllactoza va/hodc

lacto-N-neotetraoza, va

trong do6 cac lgi khuén 1a cac vi khuan thudc loai Bifidobacterium (ngoai trix

céc vi khuén thudc Bifidobacterium bifidum) va/hodc lactobacilli.

2. Hop phan dinh dudng theo diém 1, trong d6 céc loi khun 1a cac vi khuan thudc

loai lactobacilli.

3. Hop phén dinh dudng theo didm 1, trong d6 vi khuan thudc loai Bifidobacterium
(ngoai trir cc vi khuan thudc Bifidobacterium bifidum) 1a it nhat mot vi khuan dugc
chon tir Bifidobacterium longum phan loai longum, Bifidobacterium adolescentis,
Bifidobacterium pseudocatenulatum, Bifidobacterium animalis phan loai lactis,

Bifidobacterium breve, va Bifidobacterium pseudolongum.

4. Hop phan dinh dudng theo diém 1 hoic 2, trong d6 lactobacilli 1a it nhit mot vi
khudn dugc chon tir Lactobacillus paracasei, Lactobacillus plantarum,

Lactobacillus acidophilus, Lactobacillus rhamnosus, va Lactobacillus gasseri.

5. Hop phan dinh dudng theo diém bét ky trong s6 cic diém tir 1 dén 4, trong d6 vi
khudn thudc Bifidobacterium bifidum 1a it nhat mot vi khuén duogc chon tur
Bifidobacterium bifidum ATCC29521, Bifidobacterium bifidum (NITE BP-2429),
Bifidobacterium bifidum (NITE BP-1252), Bifidobacterium bifidum (NITE BP-2431),
Bifidobacterium bifidum (NITE BP-02648), Bifidobacterium bifidum (NITE
BP-02432), va Bifidobacterium bifidum (NITE BP-02433).

6. Ché phim dd an/dd ubng chira hop phin dinh dudng duoc xéc dinh theo diem bét

ky trong sb cac diém tir 1 dén 5.

7. Sita bt cai bién chira hop phan dinh dudng dugc xac dinh theo diém bat ky trong

sO cac diém tur 1 dén 5.
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