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XU HUONG NGHIEN CUU VA UNG DUNG CHUNG LOQI KHUAN
PROBIOTIC TRONG Y HQC VA THUC PHAM CHU'C NANG
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. TONG QUAN VE PROBIOTIC - XU HUONG NGHIEN CUU VA
UNG DUNG

1. Khai niém, dinh nghia
1.1. HE vi sinh vat dwong ruft

Heé vi sinh vat duong rudt nguoi bao gdm khoang 10* vi khuan va ude tinh
1én dén 1000 — 1150 loai vi khuan khac nhau véi tong khéi luong khoang 1 — 1.5
kg [1]. Cac quan xa vi sinh vat dugc tim thay trong cac 6 sinh thai (ecological
niche) rat da dang, bao gém cic bé mit niém mac cua hé tiéu hoa, niéu sinh duc,
duong hé héap trén (hong-miii xoang) va dudng ho hap. Da day va ta trang c6 pH
rat thip nén 1 noi c6 mat do vi sinh vat thip nhat (khoang 10 t& bao/ml dich).
Pi dan xuéng rudt non thi mat do vi sinh vat tang dan do pH cua rudt tang dan
1én. Rudt gia l1a noi ¢ mat do vi sinh vat cao nhat véi trung binh 10* té bao vi
khuan trong 1 gam phan. Thanh phan cac loai vi sinh vét ciing thay d6i theo
ting phan doan cua dudng tiéu hoa. Cho dén nay chi c6 8 nganh vi khuan
(bacterial phyla) duoc tim thdy trong hé dudng rudt ngudi. Cac nganh vi khuan
chiém wu thé nhat 1a nganh vi khudn Gram am Bacteroidetes (trong d6 chi
Bacteroides chiém téi 9 — 42% tong sd vi khuan trong hé dudng rudt nguoi) va
nganh vi khudn Gram duong Firmicutes (trong d6 cac chi Eubacterium,
Clostridium, Ruminococcus, Butyrivibrio). Téng s6 vi khuan cua hai nganh nay
c6 thé dai dién cho hon 90% nhém vi sinh vt trong rudt ctia con ngudi [2].

MJi ca thé vat chu 1a noi cu trGi ddc trung ciia mot tap hop cac loai vi
khuan, bao gdm it nhat 57 loai vi khuan 18i dugc coi 1a chung & tat ca cac cé thé
nguoi, gitip duy tri mot trang thai cin bang twong ddi phtc tap theo thoi gian tir
ngay nay qua ngdy khac va tham chi qua cac nam. Néu xay ra su thay doi trong
cac 6 sinh thai bén viing thi c6 thé dan dén hoic 1a cam mg kha ning gay bénh
dic trung (nhu mat can bang hé vi sinh & cac muc do trao do6i chat, thoai hoa
hoic mién dich) hodc 1a c6 co ché ngin ngira bénh xay ra (nhu hoat tinh
probiotic gitp cai thién can bang hé vi sinh & cac mirc d6 tuong tu) [3].

Su da dang cua h¢ vi sinh vat duong rudt l1a tuong ddi don gian ¢ tré em
nhung trd nén phuc tap hon khi tudi tac ngdy cang tang va dat toi mot mac do
phtc tap cao ¢ nguoi 16n [4]. Trong hé vi sinh vat ban dia cua tré so sinh ¢6 mot



hodc mét vai chi vi khuan chiém wu thé. Trong ) nay, ¢ nhiing tré bu sita me,
cac chung Bifidobacterium chiém wu thé nhét, do d6 hé vi sinh vat duong rudt
duogc thanh 1ap ngay sau khi sinh. Ty 18 s6 lugng vi khuan Bifidobacterium ngay
cang giam khi do tudi cta con nguoi ngdy cang ting. O nguoi 16n, chi vi khuan
nay c¢6 mat do té bao cao thi ba (chiém 25% téng s6 vi sinh vat duong ruot), xép
sau cac chi vi khuan vu thé nhét 1a Bacteroides va Eubacterium [5].

1.2. Churc nang sinh ly ciia hé vi sinh duwong ruot

Nguoi ta ngay cang nhan thirc dugc vai tro cia hé vi sinh vat duong rudt
dbi véi stc khoe con ngudi. Nhitng nd lyc dang ké da duoc thyc hién nhim
kham pha vai tro cong sinh phirc tap ctia hé vi sinh vat duong rudt dbi véi chirc
nang sinh 1y ctua vat chu. Cac churc nang sinh 1y co ban cua hé vi sinh vat duong
rudt 1a: (1) chirc ndng bao v¢ ni€ém mac rudt bao gém ngan ngua cac bénh nhiém
tring niém mac bang cach wc ché cac tac nhan gy bénh xam nhap va duy tri
mot hang rao rudt nguyén ven; (ii) chirc ning trao doi chat bao gdm ndi can
bang ning luong, tiéu hoa va tich Iy sinh hoc cac chat dinh dudng, hd tro
chuyén hoa chat béo, 1én men céc carbohydrate khong tiéu hoa dugc, dong thoi
san xuat cac acid béo chudi ngin (SCFA); (iii) chirc niang diéu hoa mién dich
bao gdm diéu hoa than kinh rudt, duy tri ndi cAn bang biéu mé duong rudt va
diéu hoa mién dich ¢ niém mac, trong d6 hé vi sinh vat hoat dong nhu mot
ngudn kich thich mién dich quan trong [6].

1.3. Can bang hé vi sinh vt duwong rudt

H¢ vi sinh vat duong rudt dugc biét dén vai vai tro dic biét quan trong doi
voi co thé vat chu nhu: bao vé niém mac rudt, hd trg tiéu hoa, diéu hoa mién
dich ..., nhung ching ciing 12 nguyén nhan chinh gy ra mot s6 bénh cho co thé
nhu tiéu chay, ung thu rudt két, ung thu da day ... Anh hudng c6 loi hay c6 hai
cua h¢ vi sinh vat duong rudt ddi vai vat chu phu thudc vao “trang thai can béng
hé vi sinh vt dudng rudt” [6]. Can bang hé vi sinh vat dudng rudt (gut flora
balance, euobiosis) 14 trang thai chung séng c6 loi giita cc vi sinh vat v&i nhau
va voi vat chu. Day chinh 1a trang théai binh thuong ctia hé vi sinh vat duong rudt
¢ vat chu khée manh. Can bﬁng cua hé vi sinh vat trong duong ti€u hoa bi tac
dong bo1 mot s6 nhan t6 nhu: trang thai sinh ly vat chu, khau phr:in thirc an va
thanh phan hé vi sinh vat. Bat ké mot thay d6i nao cila cac yéu to trén ciling lam
cho trang thai can bang ctia hé vi sinh duong rudt bi pha v&. Mat can bing vi
sinh dudng rudt (gut flora imbalance, dysbiosis) 13 trang thai chung sdng c6 hai
gilra cac vi sinh vat véi nhau va voi vat chu, gay ra bénh cho vat chu.



1.4. Mot s6 khai niém

Thuc pham chic ning, dugc cong bd c6 loi ich dbi voi sire khoe: thuc
pham bo sung dinh dudng (thuc pham bd sung) / thuc pham ting cuong vi chat
dinh dudng / thuc phdm dinh dudng y hoc / thuc pham bao vé sirc khoé.

-Thue pham bé sung (Supplemented Food) 13 thuc pham thong thuong
dugce bo sung vi chat va cac yéu td c6 lgi cho sitc khée nhu vitamin, khoang
chét, axit amin, axit béo, enzym, probiotic, prebiotic va chit c6 hoat tinh sinh
hoc khac.

-Thwc phiam dinh dudng y hoc / muc dich y té dic biét (Food for
Special Medical Purposes, Medical Food) 1a loai thyc pham cé thé in bang
duong mi¢ng hodc béng 6ng xong, duogc chi dinh dé diéu chinh ché do an cua
ngudi bénh va chi dugc str dung dudi sy gidm sat ctia nhan vién y té.

-Thuc phiam bio vé sirc khée (Health Supplement, Food Supplement,
Dietary Supplement) 14 san pham duoc ché bién dudi dang vién nang, vién
hoan, vién nén, cao, cbm, bét, long va cac dang ché bién khac c6 chtra mot hodc
hdn hop cua cac chat sau ddy: (a) Vitamin, khodng chat, axit amin, axit béo,
enzym, probiotic va chit co6 hoat tinh sinh hoc khac; b) Hoat chét sinh hoc co
nguén géc tu nhién tor dong vat, chat khoang va nguén géc thuc vat & cac dang
nhu chiét xuit, phan 1ap, c¢6 dac va chuyén hoa.

-Thuc phim ding cho ché d9 in dic biét (Food for Special Dietary
Uses) dung cho ngudi an kiéng, ngudi gia va cac déi tuong dic biét / duoc ché
bién / phdi tron theo cong thic dic biét / dap tmg cac yéu cau vé ché d6 an dic
thu theo thé trang hoac theo tinh trang bénh 1y va cac roi loan cu thé cua nguoi
st dung.

Thue pham ting cwong (fortified food) 13 thyc pham dugc bd sung vi
chét.

Duoc thue pham (nutraceutical) 1a chit c6 ngudn gdc thuc pham, c6 dang
dung va cach dung cua duoc pham.

Dwoc my phim (cosmeceutical) 13 my pham chta chat ¢ hoat tinh sinh
hoc.

Probiotic 1a cac vi sinh vat sdng khi duoc bd sung mot luong vira du sé& co
tac dong co 191 1én strc khoe vat chu.



Prebiotic 13 nhimg thanh phan c6 thé 1én men duoc c6 kha ning lam thay
ddi thanh phﬁn va/hodc hoat tinh cia h¢ vi sinh vat duong rudt, mang lai thé
trang va strc khoe tdt cho vat chu.

Synbiotic 13 nhimg thanh phan dinh dudng bo sung c6 chia probiotic va
prebiotic.

Postbiotics 1 nhiing san pham vi sinh vat khong song hodc cic san pham
dugc tao ra trong qua trinh trao ddi chit ctia mot vi sinh vat probiotic, cé hoat
tinh sinh hoc ddi vgi vat chu.

Cong b6 chirc ning:

-Cong b6 dinh duwdng: c6 dic tinh dinh dudng c6 loi: “it béo”, “khéng
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duong”, “giau chat xo”, ...

-Cong bo sirc khée: co lgi ich suc khoe khi sir dung: ting cudng mién
dich, kha nang hoc tap, phat trién chiéu cao, giam béo, ...

-Cong bd giam nguy co (bénh tat): tim mach, ung thu, viém khop, ...

-Bing chirng khoa hoc boi co quan c6 tham quyén vé NCKH, tap chi KH,
tai liéu vé y hoc ¢ truyén, cay thudc, vi thudc trong 4n ban khoa hoc.

Lwong dung khuyén cdo 1a nhu cau dinh dudng khuyén nghi cho ngudi
Viét Nam do Vién Dinh dudng qudc gia (BO Y té) cong bo.

GRAS (Genernally Regarded As Safe) l1a ching nhan ctia FDA (Hoa Ky)
x4c nhan tinh trang an toan ctia mot chat theo ¥ kién cac chuyén gia dé co thé bd
sung vao thuc pham.

QPR (Qualified Presumption of Safety) la chimg nhan ctia EFSA (Chau
Au) khuyén nghi mdt tadc nhan sinh hoc 1a an toan trude khi dua ra thi truong.

2. Probiotic - Loi khuén
2.1. Probiotic

Probiotic 1a cac vi sinh vat séng va ¢o loi, duoc bd sung vao duong ti€u hoa
cua vat chu véi mgt luong vura du nham cai thién can bé’lng cua h¢ vi sinh duong
rudt, (e ché cac vi sinh vat co hai, tir d6 cai thién strc khoe cua vat chu. Hién nay
d3 c6 rat nhiéu ché pham probiotic st dung cho ngudi va dong vat nudi da dugc
thuong mai héa, trong dé thuong chira cac chung vi khuan lactic (Lactobacillus,
Bifidobacterium ...), nAm men (Saccharomyces cerevisiae, ...), va cac vi khuan
khac (E. coli, Bacillus, Lactococcus, ...) [7]. Probiotic c6 thé dugc san xuét dudi
dang ché phém probiotic hodc dugc bo sung vao thic an. Sy cd6 mdt cua
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probiotic trong dudng tiéu hoa co tac dung canh tranh, (rc ché va loai trir cac vi
sinh vat ¢6 hai trong duong rudt, duy tri h¢ vi sinh duong rudt & trang thai can
bang. Co ché canh tranh va loai trir vi sinh vét gdy bénh cta probiotic bao gdom:
canh tranh vi tri bam dinh, canh tranh nguén dinh dudng, san sinh cac chét tc
ché, kich thich hé mién dich, ...

2.2. Yéu ciu ciia mdt chiing probiotic:
2.2.1. Yéu ciu chung

No6i chung céc vi sinh vat dugc lya chon lam probiotic phai dap ung duogc
cac tiéu chuan vé an toan, chic nang va dac tinh k¥ thuat. Trudc khi mot
probiotic ¢6 thé mang lai nhing loi ich trén strc khoe con nguoi ching phai dap
ung duoc cac chi tiéu sau:

-Chiing vi sinh vat phai c¢6 nhiing dic diém phu hop véi cong nghé dé co
thé dua vao san xut.

-C6 kha nang song va khong bi bién doi chirc nang khi dua vao vao san
pham.

-Khong gay cac mui vi khé chiu cho san pham.

-Céc vi khuan séng phai dén duoc noi tac dong, nghia 1a cac vi sinh vat
phai co kha ning sdng sot khi di qua duong tiéu héa (da day-rudt non) néu duoc
st dung qua duong nay.

-C6 kha nang thyuc hién chirc nang trong moi truong noi chiing dugc dinh
huong.

2.2.2. Yéu cau an toan:

Nhiing tiéu chuan an toan vé probiotic gan day dugc dé cap rat nhiéu, bao
gom nhiing diém cu thé sau:

-C6 ngudn gdc rd rang, dinh danh chinh xac
-Dugc ching minh 1a khong c6 kha nang gay bénh (GRAS, QPS).

-Khong lién quan t&1 bénh tat, vi du nhu nhiém trung ndi mac co tim, hay
gay 16i loan tiéu hoa.

-Pic diém di truyén on dinh.

-Khong mang cac gen dé khang khang sinh cé thé truyén dugc.



2.2.3. Yéu ciu chirc niing:

Nhitng yéu cau vé chirc ning cta probiotic can dugce ching minh bang cac
phuong phép thir nghiém trén in vitro, va két qua cta nhimg nghién ctu nay
phai thé hién trong nhimg nghién ctru c6 kiém soat trén nguoi. Khi lya chon mot
chung probiotic thi cac yéu té chirc ning can dugc quan tam la:

-C6 kha nang dung nap véi acid va dich vi ciia nguoi

-C6 kha niang dung nap voi mudi mat

-C6 kha nang bam dinh vao bé mit niém mac rudt va ton tai l1au dai trong
duong ti€u hoa

-C6 kha ning kich thich mién dich nhung khéng c6 tac dong gy viém

-C6 kha ndng canh tranh véi h¢ vi sinh vat ty nhién

-San xuét cac chat khang sinh vi sinh vat (vi du bacteriocin, hydrogen
peroxide, acid hitu co)

-C6 hoat tinh ddi khang véi tac nhan gy bénh nhu Helicobacter pylori,
Samonella sp., Listeria monocytogenes va Clostridium difficile...

-C6 kha nang chong dot bién va cac yéu té gdy ung thu
-Cac loi ich khac dugc ching minh mot cach khoa hoc
2.2.4. Yéu ciu cong nghé:

Mot ching probiotic da thoa man day di cic yéu cau vé tinh an toan ciing
nhu chtrc nang thi tiéu chi cong nghé van 1a mot yéu té cuc ky quan trong. Céac
yéu td cong nghé can phai xem xét khi lwa chon mot probiotic bao gém: C6
nhimg dic tinh t6t vé cam quan.

-bé khang véi thye khuan.

-Dé san xuét: ting trudng du manh, dé thu hoach.

-C6 kha nang sbng sot trong qua trinh san xuat.

-On dinh trong qua4 trinh san xuat va bao quan.

-C6 thé danh gia chat lugng khi dugc tron vao san phém cudi cung.
3. Xu huéng tim kiém chiing méi

3.1. Nhu ciu chiing méi:

Hau hét cac probiotic hién nay duoc st dung dé phong ngira, diéu tri cac
tinh trang lién quan dén sirc khoe, bi gidi han trong cac chung Lactobacillus va
8



Bifidobacterium. Céac vi khuin nay goi chung 1a cac vi khuan lactic, dugc xép
vao cac chung vi khuan probiotic truyén théng. Cac chung vi khuan nay dugc
liy tir cac san pham 1én men truyén théng nhu sira chua, rau cai chua, ... Vi dé
duogc sir dung rat 1au doi, cac chung vi khudn nay cho thiy tinh an toan va c6 loi
d6i véi strc khoe vat chii. Cac ching vi khudn nay dugc sir dung nhu 13 cac san
pham thuc pham, do viy ma viéc dinh danh cac ching khéng 16 rang, thiéu cac
bang chtng khoa hoc va khong thich hop cho dang ché phdm hién dai. Cung véi
cach str dung truyén théng, cac anh hudng cé loi chi duoc danh gia vé phuong
dién strc khoe chung chung, chwa c6 nhimng nghién ctru danh gia vé mot chirc
nang cu thé.

Viéc phan 1ap thuan chung cac vi sinh vat probiotic va viéc tim kiém ching
moi s& phan ndo giai quyét duge nhitng han ché cua cac ching truyén théng.
Viéc phan 1ap ching thuin va tim kiém ching méi gitp cac nha nghién ciru co
dugc cac bang ching khoa hoc cu thé, nghién ctru va danh gia duoc chirc ning
cua mot chung vi sinh vat. Nho do, ¢6 co sé khoa hoc dé cho ra doi cac san
pham da dang hon, v6i d6i tuong st dung cling dugc md rong. Va hon hét, véi
viéc s& hitu mot ching vi khuan probiotic ¢6 ngudn gbc va nhimg chimg ct
khoa hoc rd rang s& giup cho chu s& hitu c6 nhiing loi thé canh tranh nhat dinh
trong viéc phat trién san pham va viéc dang ky s hiru tri tué dugc dé dang.

3.2. Nhirng ngudn phén lap méi

Trudc ddy, ngudn phan 1ap ching probiotic chu yéu tir hé duong rudt cia
vat chu (ngudi, dong vat), cac thuc pham 1én men truyén thong (yogurt, sita).
Ngay nay, cic vi sinh vat probiotic c6 ngudon géc méi hon nhu da, am dao,
miéng clia nguoi, cac sinh vat thily san (cé, tom, sinh vat bién), thuc pham (bo,
ph6 mai, chocolate, ...), dét, nudce, bién, thuc vat, ... Nhitng nguén ching méi
nay cho phép phan 1ap duoc cac chiung ma trudc day chua tung dugc st dung
lam probiotic, cling nhu c6 cac dac tinh va ing dung mai.

3.3. Phan loai cac chiung moi

Vé mit phan loai, cdc chung vi khuan probiotic méi duoc phan thanh cac
nhém nhu sau:
-VK lactic: Lactobacillus, Bifidobacterium, Lactococcus,

Sporolactobacillus, Enterococcus, Streptococcus, Pediococcus, Leuconostoc,
Weissella ...

-Nam men: Saccharomyces, Kluyveromyces, Candida, Debaryomyces,
Isaatchenkia...



-Vi khuan Gram aAm: Bacteroides, Akkermansia, Aeromonas, Pseudomonas,
Vibrio, Photorhodobacterium, Roseobacter, Escherichia...

-Vi khuan Gram duong;: Bacillus, Faecalibacterium, Clostridium

Trong d6, cac ching vi sinh vat probiotic thé hé méi dugc nghién ciru gan
day bao gdm Faecalibacterium prausnitzii, Clostridia clusters 1V, XIVa, va
XVIII, Akkermansia muciniphila va Bacteroides uniformis - anh huong cta cac
chung vi sinh vat nay da dugc danh gia trén cac thir nghiém tién 1am sang, hira
hen nhiéu két qua tdt trong tri liéu cac bénh viém rudt va béo phi [8-10].

3.4. M6t s6 nghién ciru phan lap chiing méi:
Faecalibacterium prausnitzii

F. prausnitzii 1 vi khuan ki khi thuoc ho Clostridiaceae, 1a thanh vién cta
h¢ vi sinh vat duong rudt & nguoi khoe manh. O nhitng bénh nhan bi bénh viém
rudt (inflammatory bowel disease - IBD) thi ludn thiéu F. prausnitzii. Nghién
ctru ctia Qiu 2013, cho thdy F. prausnitzii va nhitng chat chuyén hoa cua no ¢
kha ning diéu tri IBD khi so sanh véi Bifidobacterium longum trén ca mo hinh
té bao va tha thir nghiém [11].

Akkermansia muciniphila

A. muciniphila 1a vi khudn Gram am, ky khi tuyét ddi, khong di dong,
khéng sinh bao tir, chiém khoang 3-5% hé vi sinh vét dudng rudt & ngudi khoe
manh. Trong mé hinh chudt bi béo phi do cam tmg ché d6 an thiéu leptin va
chudt c6 ché do an giau chat béo, A. muciniphila giam 1an luot 1a 3300 lan va
100 1an so voi chudt ddi ching. Trong thi nghiém nay, A. muciniphila cé vai tro
cai thién nhitng r6i loan chuyén hoa & chudt trong mé hinh tiéu dudng va béo
phi. Viéc ung dung A. muciniphila trong phong ngira, diéu tri bénh tiéu duong
type 2, bénh béo phi va nhitng bénh lién quan dén chuyén hoa 1a mot hudng di
nhiéu trién vong [10, 12].

Bacteroides uniformis

B. uniformis CECT 7771 1a vi khuan Gram am, khong sinh bao tir, thudc hé
vi khuan duong rudt ctia ngudi. Thi nghiém trén mo hinh chudt béo phi do ché
d6 an giau chat béo, vi khuan B. uniformis CECT 7771 c6 nhiing anh hudéng co
loi va lam cai thién cac chuyén héa trong co thé nhu giam can ning, ching gan
nhiém md, giam nong do cholesterol va trigliceride & gan, 1am ting cac acid béo
mach ngin. Chung vi khuan nay ciing lam giam glucose, cholesterol va
triglyceride huyét thanh, giam hip thu chat béo tir khau phan an. Ngoai ra, vi
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khuan ndy con giup cai thién dap tng mién dich cua co thé bang cach gia ting
san xuat TNF-a boi té bao tua dap tmg véi sy kich thich cua LPS va tiang su
thuc bao [13].

Probiotic tir miéng

Céac vi khuan thudc hé vi sinh vat & miéng gém L. crispatus YIT 12319, L.
fermentum YIT 12320, L. gasseri YIT 12321, va S. mitis YIT 12322 dugc phan
lap tir cac mang bam & ¢b rang va ludi tir nhitng ngudi Nhat tinh nguyén khoe
manh. Cac vi khuin nay duoc xem nhu cac ching probiotic diy tiém ning khi
cac nha khoa hoc thiy rang cac vi khuan nay khong c6 kha nang sinh cac hop
chat hop chat khi sulfur (Volatile Sulfur Compounds, VSCs). Nhitng chat sulfur
dé bay hoi nhu hydrogen sulfide (H,S), methyl mercaptan (CH5SH),
dimethylsulfide (CH3SCHs), hoac dimethyl disulfide dugc sinh ra béi cac vi
khuan & miéng khi chuyén héa nhiing thirc n trong cdc mang bam & ring va
ludi. Cac VSC dugc xem nhu 14 nguyén nhan chu yéu trong ching hoi thd hoi.
Ngoai ra, cac chiing vi khuan nay con duoc chimg minh kha ning doi khang véi
cac vi sinh vat giy bénh trong miéng, kha ning bam dinh cao vao céc té bao
biéu mo niém mac miéng trong in vitro, khong c6 tiém an kha ning gy sau ring
nhu voi ring va lam giam nguy co nhiém triung ndi tim mac trén mo hinh chudt.
Pay qua thuc 1a mot hudng nghién ciru nhidu tiém ning trong viéc ap dung céac
probiotic nay trong nha khoa véi nhiéu dic tinh c6 loi cho ring miéng va hoan
toan vo hai [14].

Cac vi sinh vat khac
C4c vi sinh vat cung cip chét hitu ich cho co thé (chat chuyén hoa, enzym)
nhur:

- Carotenoid: tién vitamin A, chong oxi hoa, giam nguy co tim mach, ung
thu, ting cudng hép thu sét, giam nguy co thiéu mau do thiéu sit.

- Chét chéng oxi hda: bao vé gan, chéng soc nhiét, giam nguy co tim mach,
ung thu, chéng 140 hoa.

- Céc enzym: ho tiéu hda, phan giai phytate
Céc vi sinh vat nay bao gom:
- Bacillus subtilis B6: sinh phytase

- Bacillus sinh carotenoid (du an Colorspores - Khoa Dugc, PH Y Duogc
TP. HCM)
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- Vi khuan sinh chét chdng oxi hoa.
4. Xu hwéng tim kiém chirc ning méi

Trong nhiéu thé ky qua, ché pham probiotic dd dugc sir dung rat nhiéu &
dang céc thuc pham 1én men. Ngay nay, viéc st dung cic ché pham probiotic
ngay cang ting dan & cac dang san pham khac nhau. Céc bao céo gan day déu
cho thay rang cac ché pham probiotic c6 thé dong vai trd chirc niang kép, vira 1a
thue pham, vira 13 cac san pham c6 nhiéu loi ich vé strc khoe cho con ngudi.

4.1. Nhu ciu tim kiém chirc niing:

Cac chie ning truyén thong ctia mot probiotic bao gém: can bang hé vi
sinh vat duong rudt, phong ngtra va diéu tri tiéu chay do loan khuan, ting cuong
mién dich, ting cudng stc khoe chung chung. Ngay nay, do xu thé phat trién
cta thoi dai, cac san pham probiotic dugc thuong mai héa ngay cang nhiéu.
Viéc cong bd nhimg chire ning phai duge cong nhan bdi cac co quan cd tham
quyén thong qua cac bang chimg khoa hoc cu thé. Do vdy, viéc dua ra nhiing
bang chtng khoa hoc vé chitc ning cua cac probiotic 1a rat can thiét. Hon nifa,
bén canh viéc nghién ctru nhitng chtc ning da biét, cac chitc ning méi ciing
duoc nghién ciru nhim mé réng Gmg dung, ting nhu cau va doi tuong st dung.

Midc du, viéc img dung probiotic trén lam sang kha phé bién va quen thudc.
Va probiotic nhin chung dugc dung nap kha tét, tham chi & nhitng bénh nhéan xo
gan, nhu thé ciing khong loai trir nhitng nguy co tiém an dic biét trén nhimg
bénh nhédn c6 thé trang yéu hodc suy giam mién dich. Do vy, cin c6 nhimng
nghién ctru sdu hon nita vé nhitng khia canh an toan ciing nhu hiéu qua diéu tri
clia probiotic trén nhiing ddi twong bénh nhan nay.

Hon nita, cac loi ich vé stc khoe cua vi khuan probiotic dac hi¢u theo
chung. Vi thé, khong c6 mot chung vi khuan probiotic toan ning nao cé thé
mang lai tit ca loi ich d3 dugc dua ra va khong phai tat ca cac ching cua cing
loai déu c6 hiéu qua giéng nhau.

4.2. Mt s6 chirc ning méi:

Cdc bénh duong rugt:

Viém rudt hoai tir, du phong tiéu chay do nhiém trung & tré em, du phong
tiéu chay do loan khuan (AAD), du phong tai phat tiéu chay do Clostridium
difficile (CDAD), tiéu chay do xa tri, hoi ching rudt kich thich (IBS), viém loét
dai trang, Crohn’s disease, h6i chung khong dung nap lactose, tdo bon.

Viém nhiém va di vmg:
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Déi khang céc tac nhan nhiém tring, nhidm tring duong tiéu, nhiém tring
ho hép, viém hong, AIDS, viém khép, di timg, hen suyén.

Cac bénh lien quan dén tim mach va chuyén hoa:

Nhoéi méu co tim, gidm cholesterol, chong cao huyét ap, béo phi va cac bién
ching.

Bénh vé gan, tuy:

Bénh ndo gan, bénh gan man tinh, Xxo gan do rugu, viém tuy cép, tiéu
duong typ 2.

Cdc bénh ung thu:
Ung thu rudt két, ung thu da day.
Cung cdp cdc chit cho co thé:

Vitamin, khoang chat, carotenoid, chat chéng oxi hoa, ting cuong hap thu
sit, enzym.

5. Xu huéng dang ché pham
5.1. Thue pham probiotic:
5.1.1. Cac san pham tir sira:

San pham tir sita 1a mot nhom 16n cac san pham cé kha ning mang va van
chuyén cac vi khuan probiotic, trong s6 do, sita 1én men va pho mai dugc ti€u
thu nhiéu nhat trén thé gidi. Sira va cac san pham tir sita c6 dic tinh dinh dudng
riéng biét, cu thé 1a ham luong lactose cao cho phép cac probiotic sdng sot va
phat trién. Ngoai ra, mot sb san phém stra, dac bi¢t la sira 1én men va phd mai,
do mot s6 dic diém cta ching nhu pH va kha ning dém, cau tric mang ludi day
dic, va ham luong chat béo cao giup ting cudng sy bao vé cho cac vi sinh vat
trong qua trinh di chuyén qua hé tiéu hoa, dac biét l1a chéng lai moi1 trudong axit
cta da day. Mot sd dang ché pham tir sita phd bién nhu sita 1én men dang 16ng,
stra chua, pho mai, ..

- Sita 1én men dang 10ng 1a mot thuc pham truyén thdng, dugc tao ra nham
kéo dai thoi gian stir dung cua cac loai sita khac nhau nhu bo, ctru, dé, ngua, trau,
lac da. Ngay nay, sita 1én men duoc san xuat va tiéu thy rong rii ¢ nhiéu nudc
trén thé gidi.

- Cac san pham dd udng tir sita bo sung probiotic thuong mai cho thay céac
chang vi khuan duoc tGng dung nhiéu nhat 1a L. acidophilus, L. casei, L
rhamnosus va L. plantarum. Su hién dién cua chat xo tir cam quyt trong cac sita
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1én men d3 dugc chimg minh 13 1am ting cudng su sinh trudng va ton tai cua vi
khuén probiotic trong cic san pham sita 1én men. Va viéc thém bdét mam dau
nanh co6 thé giai phong cac isoflavone cé hoat tinh sinh hoc quan trong trong
sudt qua trinh 1én men ma c6 thé bao vé L. reuteri khoi tinh doc ctia mubi mat
trong rudt non. Ngoai ra, sy chon lgc cac chung probiotic va t8i wu hoa cac diéu
kién san xudt déu vo cliing quan trong cho sy ton tai cta vi khuan probiotic trong
stta 1én men [15].

- Sita chua 1a mot trong nhimg ngudn probiotic dau tién va cho dén nay van
con dugce sir dung pho bién. Sita chua dugc san xuat bang viéc str dung dich nubi
cay cua L. delbrueckii subsp. bulgaricus va Streptococcus salivarius subsp.
thermophilus. Ngoai ra d6i khi cac vi khuan Lactobacillus va Bifidobacterium
dugc thém vao trong hoac sau qua trinh 1én men. Méac du stra chua dugc st dung
rong rdi nhu 1a chdt mang probiotic, nhung hau hét cic san pham sita chua
thuong mai lai co $6 luong té bao thép tai thoi diém st dung. Khé nang tdn tai
ctia probiotic trong sita chua phu thudc vao cac dudng chat sin co, cac chat kich
thich va tc ché sinh truong, néng dd cac chét hoa tan, luong giéng, nhiét do u,
thoi gian 1én men va nhiét do bao quan. Dé cai thién kha nang ton tai va 6n dinh
ctia cac chung probiotic trong sita chua, mot s6 nghién ctru dd dua ra cic phuong
phap nhu: ¢é dinh vi khuan probiotic trong cac hat alginate, alginate duoc bao
boi chitosan, alginate tinh bot, alginate-prebiotic, alginate-pectin hoic bang cach
thém cac prebiotic hodc cysteine vao sita chua [16].

- Phd mai duoc xem 1a mot chat mang t6t ciia vi khuan probiotic vi né cho
phép su di chuyén va song sot cta chung qua duong tiéu hoa ctia ngudi st dung.
Thém vao do, dac tinh cam quan, cac gia tri dinh dudng va su phu hop cua pho
mai v6i nhiéu nhom d6i tuong sir dung c6 do tudi khac nhau 1am gia ting tam
quan trong cua loai thuc phém chirc nang tu sfta nay. Viéc lya chon cac chung vi
khuan 13 rit quan trong trong sy phat trién cac san pham pho mai chtra probiotic.
Céac chung probiotic chi yéu duge st dung trong cac loai phd mai bao gdm:
Bifidobacteria, Lactobacilli, Enterobacteria, Lactococci [15].

5.1.2. Cac san pham khong tir sira

-Nuéc trai cdy bod sung probiotic ngdy cang duoc quan tim nhiéu hon bai
nhiéu nguyén do. Trudc tién, nudc trai cay bo sung probiotic s& thay thé cac san
pham sita c6 probiotic vi c6 thé thoa mén cac ddi twong di ing va khong dung
nap sita. Ngoai ra, nudc trai cdy con c6 ham lugng calo thap, cholesterol thip
hon cac ché pham tir sita nén duoc nguoi tiéu dung c6 nhu cau ning luong thip
rra chudng hon. Ngoai viée di tmg véi cac san pham tir sira, cic yéu t6 khac nhu
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truyén thdng va céac 1y do kinh té han ché viéc tiéu thu cac san pham sita & cac
nuéc nhu Trung Qudc hay Nhat Ban cing cb cho nhu cau vé cic san pham
khong lam tir sita thay thé dé cung cap probiotic [17].

-San pham thyc pham probiotic khac bao gdm cac san pham probiotic kho
nhu ngil cde an sang, cong thic cho tré so sinh, va cac cong thirc sira kho véi
trai cy sdy kho hodc san pham c6 ham lugng lipid cao nhu s c6 la. Trong sb
cac san pham nay, bao vi nang dd duoc bao cdo 1a mot cach ning cao tinh kha
thi, cu thé 13 trong cac san pham v6i moi trudong khic nghiét, vi du nhu probiotic
trong sira chua déng lanh kho, trong sira bot phun kho... Mot sb loai trai cay say
khé di duoc sir dung dé két hop cac vi khuan probiotic.

-Rau qué 1én men bao gém atiso, bép cai, 0 liu, ca chua, cu ca1 do... duoc
xem 1a cic chat mang probiotic t6t dwa vao kha ning 1én men lactic boi L.
plantarum va céc chung vi khuén lactic khac. Viéc str dung probiotic trong rau
1én men doi hoi nhiét dd bao quan san pham thap [16]. Cac san pham probiotic
tor dau nanh cling dugc cac nha nghién ctru quan tdm do ham lugng protein cao
va nhiéu loi ich vé stc khoé. Natto 13 san phém probiotic tir ddu nanh 1én men,
duoc ding nhu mdt moén an voi dau nanh khod dugce trang voi mot loai bot trang
min cua Bacillus subtilis var. Natto, cac thanh phan hoat chit can thiét cho ra
cac huong vi va két cdu cua Natto. Tuy nhién, nhitng loi ich stc khoe lién quan
véi Natto bao ham viée tiéu thu d4u nanh va céc loai vi khuén, chi khong phai
chi 1a B. subtilis var. Natto [18].

-Chocolate ciing 14 mot chat mang t6t cho probiotic. Possemiers va cs.
(2010) dé xuét chocolate den va chocolate sita 1a chat mang ctia hdn hop L.
helveticus CNCM 1-1722 va B. longum CNCMI-3470. Ca hai chocolate cung
cap su bao vé cao hon sita thuong (91% va 80% sdng sét trong chocolate sita
cho L. helveticus va B. longum, tuong g, so véi 20% va 31%). Cac 16p phu
probiotic trong chocolate c6 thé tao thanh mot chién luoc tuy€t voi cho phép bao
vé probiotic trong cac diéu kién moi trudng khac nghiét. [19].

5.2. Dang dwgc pham

Probiotic phai c6 kha ning phat trién trong diéu kién gia cong cong nghiép
va ton tai, duy tri chirc ning cta chung trong qua trinh bao quan. Céc san pham
probiotic dau tién chu yéu 1a cac cong thirc dang long, cho thiy kha niang di
dong thap sau khi udng, chii yéu 1a boi vi vi khuan khong thé sdng sot trong diéu
kién da day. Ngay nay, su phat trién cia cac dang bao ché ran phu hop cho phép
dat duoc mirc d6 cao hon ctia sy ton tai cua vi khuan [15].
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Dang bao ché co thé 1a vién nang, vién nén, dang bot (trong goi) hoic 1ong
theo liéu luong, va dang bao ché duoc phém, bao gé)m gel hodc thudc nhé mét.

5.2.1. Mt s6 ché phim dang rin bao gdém:

- Bot duong uéng la dang bao ché ran, kho, hat min (Eur Pharmacopeia
2008; USP31 2008). Chung co thé chura céc probiotic va/ hodc céac ta dugc khac
nhu chit tao mau, huong li€u, va cac chét tao ngot. BOt chira probiotic thuong
dugc st dung dé phan tan trong nudc.

- Vién nang 1a dang bao ché rin voi vo cing hay mém hodc vo 1am tir
gelatin hay tur vat liéu thich hgp khac (Eur Pharmacopeia 2008;. USP31 2008).
Vién nang cing thuong duoc ua thich dé san xuat probiotic.

- Vién nén co chira probiotics duoc san xudt bang cach nén truc tiép hdn
hop ta dugc va probiotic dong kho. Vién nén c6 thé duogc thiét ké dé taing cuong
sy phan tan va d¢ bam dinh ctia cac vi sinh vat probiotic vao niém mac biéu mé
vat chi bang cach str dung céc loai ta dugc vién phu hop [20]. Cac polyme khac
nhau da dugc nghién ctru dé tao thanh chat nén (matrix) bao vé probiotic nhu
alginate va whey protein [21].

- Thudc dan 1a mot hé théng phan phdi thude ran véi trong luong khac
nhau va hinh dang phu hop dé dua vao truc trang (thuéc nhét hau moén), am dao
(thuéc dan dat am dao), hoac ni€u dao (thuéc dan dat niéu dao). Thudc dan
thuong tan chay, mém ra, hodc hoa tan & nhiét do co thé (USP31 2008;
Sweetman 2009).

5.2.2. Mot s6 ché pham dang 16ng bao gom:

- Hbn dich udng, sird/ sirdé kho 13 nhitng dang ché pham c6 vu diém sir
dung thuan ti¢n cho tré em.

- Vién nhai, keo cao su 12 mot hinh thirc ¢ xwa va phd bién rong rii cua
banh keo ma g?ln day da duoc st dung nhu mot hé théng phan phéi probiotic
(Sweetman 2009) diéu tri chimg hoi miéng [22].

- Vién ngdm chtra probiotic cd vi ngot, hoa tan hodc tan ra tir tur trong
miéng (USP31 2008; Sweetman 2009) diéu tri viém duong hong.

- Gel la h¢ théng nira ran gdm céc hat vo co nho, tao thanh mot mang ludi
cac hat nho r0i rac hodc cac phan tir hitu co 16n trong mot chat 1ong ma khong
c6 ranh gidi rd rang ton tai gitta ching (USP31 2008). Gel c6 thé duoc sir dung
dé phan phdi thudc tai chd, vao co thé hodc khoang miéng. Gel am dao thuong
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mai héa chtra vai probiotic c6 san nhu Trophigil® va Florgynal® chira L.
acidophilus.

- Thudc giot, thuéc nhé mat 1a cac ché pham dang 16ng c6 chia vi khuan
probiotic nhu L. acidophilus trong diéu tri viém két mac [23].

6. Pham vi, linh vuc irng dung
6.1. Ung dung probiotic trong thuc pham

Ngay nay, v6i nhitng hiéu biét ngdy cang nhiéu vé thuc phim chic ning
(functional food) da dan dén sy phat trién ciia cic thanh phan c6 loi cho stic
khoe bén canh su can béng dinh dudng. Su hién dién ctia probiotic trong cac san
pham thuc pham thuong mai di cho thay nhiing loi ich vé strc khoe. Piéu nay da
1am cho nén cong nghiép tap trung vao nhitng tmg dung khac nhau ctia probiotic
trong cac san pham thuc phim va tao ra nhitng thuc phim thé hé méi chia
probiotic [24].

- Probiotic trong sira: cac san pham sira tuoi va stra l1én men dang long,
stta chua, pho mai, ...

- Probiotic trong rau, trai cdy, ngi cdc, thit.
6.2. Ung dung probiotic trong y hoc

Nhiéu nghién ctru vé tac dung probiotic lién quan dén phong va diéu tri cac
rdi loan vé tiéu hoa, cho thay cac ché pham probiotic c¢6 kha ning ngin chin va
lam giam cac tri¢u ching cua bénh ti€u chay, bénh viém rudt, chirng di Gng
lactose, cac bénh nhiém trung duong rudt va hoi chung kich tmg & rudt [25].
Bén canh d6, mot s6 ché pham probiotic ciing da dugc nghién ctu trong viée
giam ty 1& mic bénh eczema di Gmg, cac nhiém tring 4m dao, viém khép dang
thap, xo gan va ting cuong dap tng mién dich. Cac tic dung uc ché cua
probiotic ddi voi cac tac nhan gdy bénh ring miéng & tré em ciing di duoc cong
bb. Gan day, nhiéu cong bd vé cac tiém ning cia cac ché pham probiotic trong
viec khiang gen doc tinh (antigenotoxicity) va khang wung thu
(anticarcinogenicity) [26, 27]. Ngoai phong va diéu tri bénh, probiotic con dugc
xem nhu mot ngudn cung cip chit dinh dudng (vitamin, khoang chét), chat
chdng oxi hoa (carotenoid), cac chat giup ting cuong chuyén hoa cac chat (vi du
nhu ting cuong hap thu sat), ...

6.3. Ung dung probiotic trong chiin nudi

Déi tuong cua probiotic dugc md rong tir ngudi sang dong vat bang viée
phat trién cac dang thuc an ting cuong (fortified feed) hé vi sinh vat duong rudt
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c6 loi cho dong vat. Cling nhu & nguoi, hé vi sinh vat trong duong rudt cua dong
vat dong vai tro quan trong trong cac qua trinh ti€éu hoéa va duy tri stc khoe dong
vat. Pa c6 nhiéu cong bd vé kha ning cai thién ning sut vt nudi bdi su ting
trong hang ngay, ting san xuét sita & bo sita, cai thién stc khoe & bé con va thiic
day su tang truong ¢ ga nho st dung cac ché pham probiotic cho dong vat nudi
[28].

6.4. Ung dung probiotic trong thity sian

Viéc sir dung probiotic trong nudi trong thuy san 1a huéng tmg dung con
kha méi mé nhung day trién vong. Diéu nay 1a do sy khac biét vé moi trudng
song trén can va dudi nudc dan t6i tinh kha thi va hiéu qua trong viéc st dung
probiotic vi sinh vat 1a khac nhau. Viéc tng dung probiotic trén thé gidi va &
Viét Nam con chua duge chu trong mot cach tuong xtmg so véi sy phat trién
manh mé cta nghé nudi trong thiy san trong nhitng nim gan day. Trong cac giai
phap k¥ thuat nham dam bao an toan méi trudng, cac nha khoa hoc khuyén céo
sir dung cac cong nghé than thién moi trudong. Theo d6, khang sinh truyén thong
dugc phép sir dung rat han ché vi 1am tang kha ning khang thudc & vi sinh vat
c6 hai, hiy hoai hé vi sinh ty nhién va 1am tich liiy ham luong khang sinh ton du
trong cic san pham thily san anh huong dén stc khoe nguoi tiéu dung. Do do,
xu huéng hién nay 1a thay thé cac chat khang sinh truyén thong bang vaccine,
khang sinh thé hé méi hodc 1a cac ché pham sinh hoc (prebiotic va probiotic)
[29, 30].

Cac ché pham probiotic thuong mai duoc cap phép & Anh va cac nude chau
Au khéc chira cac vi sinh vat bao gom Lactobacillus, Saccharomyces cerevisiae,
vi khuan nitrat hoa, Streptococci, Roseobacter va Bacillus sp. da dugc chimg
minh 13 nhitng anh hudng c6 loi 1én sy phat trién cua cac loai dude nude [30].

6.5. Ung dung probiotic trong ndng nghiép

Cac loai phan bon vo co, thude béo vé thuc vat da gop phﬁn khong nho cho
tinh trang 6 nhiém moi trudng trén toan thé giéi. Pé han ché hau qua do 6 nhiém
gy nén, thé giéi va Viét Nam dang huéng t6i nganh nong nghiép hiru co an
toan, bén vitng bang cach sir dung ché pham vi sinh. Vi sinh vét ¢ vai tro rat
quan trong trong doi séng ciing nhu trong nong nghiép. Ché pham vi sinh 14 ché
pham, c¢6 chtra mdt hodc nhiéu chung vi sinh vat sng, ¢ ich cho ciy trong di
duoc tuyén chon, st dung bon vao dat hodc xir 1y cho cay dé cai thién hoat dong
ctia vi sinh vét trong dat ving ré cdy. Nho d6, ché pham vi sinh gitp ting cudng
cung cap cac chét dinh dudng tir dit cho cy trong, cung cap chat diéu hoa sinh
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trudng, cac loai men, vitamin ¢6 191 cho cac qué trinh chuyén héa vat chat, cung
cap khang sinh dé gitp cho ciy trong c6 kha niang chdng chiu céc loai sau bénh
hai, gop phan ning cao ning suit, phadm chét ndéng san va ting do mau md cia
dat [31].

Céc loai ché pham vi sinh duoc sir dung trong nong nghiép gom:

- Phan bon vi sinh: ¢d dinh dam, phan giai lan, phan giai silicat, ting
cuong hap thu phét pho, kali, sit, mangan cho thyc vat.

- Phong va tri bénh cho cay trong: ché pham vi sinh chira vi sinh vat tiét ra
cac hop chat khang sinh hodc cac phitc chat co tac dung kim ham, (rc ché nhém
vi sinh vat gay bénh khéc.

- Kich thich ting truéng: ché pham vi sinh chtra cac vi sinh vat tiét ra cac
hocmoon sinh truong thuc vat thuoc nhom [AA, Auxin, Giberrillin ... vao moi
truong.
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II. XU HUONG CONG NGHE NGHIEN CUU VA UNG DUNG
PROBIOTIC TREN CO SO SO LIEU SANG CHE QUOC TE

1. Tinh hinh ding ky bao hé siang ché lién quan dén Probiotic theo thoi
gian

Theo khao sat tinh hinh ding ky sang ché dua trén CSDL Thomson
Innovation, hién c6 khoang 6458 sang ché co lién quan dén Probiotic da duoc
dang ky bao hd.

Sang ché dau tién co lién quan dén probiotic duoc ndp don ding ky bao hod
vao nam 1979, dé cap dén viéc bo sung probiotic trong thirc in gia stc.

Theo thoi gian, lwong SC ciing ting dan va nhiéu nhat vao niam 2010 véi
647 SC da dang ky

647
600 s1af N4
547/\/ \/\
500 447
402 \
2
400 209 \
300 246.a
SN \
200
g4101gp11 \
100 319739
51 16215 4 g 2315312132 4‘/
0 1 I{I 1 T T T T T T T T T T T T T T T T T T T T T T T T 1
QA DO ONIVIHIY I ON DOV HN 0D DO NNVIHY XN
N DY DD DN HNNNONSOLOOLLSLOLOLLNNNNNN
NINEVENEECEV IRV IR RN RN N R R S S R S SN S SN S
Biéu do so lwong SC theo thoi gian

2. Tinh hinh ding ky bao hd sang ché lién quan dén Probiotic & cac
quoc gia

Ciing theo khao sat trén CSDL Thomson Innovation, hién nay sang ché c6
lién quan dén probiotic dang duoc ndp don ding ky bao ho ¢ khoang 55 qudc
gia trén toan thé gidi. Trong d6, 10 qudc gia duoc cac chil s¢ hitu sang ché ndp
don dang ky nhiéu nhat 1a: Trung Quéc ( CN), My (US), Uc (AU), Nga (RU),
Canada (CA), Han Qudc ( KR), Nhat Ban (JP), Mexico (MX), An Do (IN), Puc
(DE).

Bén canh viéc ndp don ding ky bao ho ¢ cac qudc gia, sang ché lién quan
dén probiotic con duoc ndp don dang ky bao ho ¢ 2 t6 chire s¢ hitu tri tué 10n:

- T6 chite s6 hitu tri tué thé gidi (WO): 665 SC
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- T6 chirc so hitu tri tué chau Au (EP): 568 SC

1386
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CN us AU RU CA KR P MX IN DE WO EP

Biéu dé top 10 quéc gia cé lrong ding ky SC nhiéu nhat

Giai doan dau, tir 1979 dén 1996 cac SC duge ndp don diang ky bao ho chu
yéu O cac quéc gia nhu: Anh, M¥, Nhat, Dtrc, Uc, Canada, Nga, ...

DPén nim 1997 méi bat dau co sang ché ndp don ding ky bao ho & Trung
Quéc. Tuy nhién tir d6 dén nay Trung Qudc van ludn 1a thi truong 16n, duge cac
chu s& hitu sang ché chon dé ndp don ding ky bao ho sang ché cua minh, lugng
sang ché dang ky bao ho tai day 16n hon rat nhiéu lugng sang ché ndp don ding
ky bao ho & cac qubc gia khac.

Tinh dén thoi diém hién nay ciling c6 khoang 29 sang ché lién quan dén
probiotic da dang ky bao ho tai Viét Nam

Céc sang ché nop don diang ky bao ho tai Viét Nam bét dau tir ndm 2006
dén 2013. Trong sd cic nha ndp don da sé 1a nhitng cong ty ndi tiéng trén thé
gidi vé cac san pham dinh dudng, dugc pham, thuc phim chirc ning nhu:

- ABBOTT LABORATORIES: cong ty chuyén nghién ctru, phat trién, san
xut va dua ra cic san phém va dich vu cham séc suc khoe c6 chat lugng cao
Uonglﬁﬂlvucdhﬂlduéng,duqcphéngﬂﬁétbich&ldoén\é(ﬁéutﬁ

- MEAD JOHNSON NUTRITION COMPANY: cong ty chuyén vé dinh
dudng danh cho tré em

- UNILEVER N.V : tap doan cia Anh va Ha Lan chuyén san xuit cic mit
hang ti€u dung nhu my phém, hoa chat giat téy, kem danh rang, dau g01, thuc
pham...

- CJ CHEILJEDANG CORPORATION: mot tap doan clia Han Quoc vé
nhiéu linh vyc trong d6 ¢6 thuc pham, duoc pham, thirc an gia suc,...
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- ALIMENTARY HEALTH LIMITED: céng ty vé chiam séc stc khoe,
dinh dudng tai Cong hoa Ireland

3. Tinh hinh diing ky béo h$ sang ché lién quan dén probiotic theo cac
hwéng nghién ciru:

Véi hon 6400 sang ché lién quan dén probiotic ndp don diang ky bao ho,
khi dua vao bang phan loai sang ché qudc té IPC, nhan thiy lugng sang ché tap
trung nhiéu & cac chi sb phan loai A61K, A23L, C12N, A61P, A23K, A23C thé
hién cac hudng nghién ctru sau:

> Dugc pham dung dé chira bénh

> Thuc pham hodc cac d6 udng khong con, bao quan thuc pham,...
» Vi sinh vat hodc enzyme, cac hop phén chtra ching

» Thirc an cho gia suc

» Hoat tinh tri liéu dac hiéu cua cac hop chit hoa hoc hodc cac ché phém
duoc nhu: Thudce diéu tri nhirng r6i loan 6ng tiéu hoa hodc hé tiéu hoa; Thudc
chéng nhiém khuan, nhu khang sinh, sat khuan, liéu phap héa hoc .

» San pham stra; Stra bot hoac cac san pham cua no

Dwoc
pham, 23.59
Cac huwong % Thyc
nghién ctu pham, dd
khac, 73.45% ubng khéng
con, 16.06%
Visinh vat
hoac
enzyme, 12.91
‘/ ThL'?c an gia
) rIsuc, 12.71%
liéu cla cac
hop chat héa
hoc hodc ché
pham
dworc, 8.18%

Biéu dé 1y Ié cdc hwéng nghién civu theo IPC
Khi xem xét cac hudng nghién ciru dya trén céc chi s6 phan loai, theo thoi
gian nhan thiy phan 16n cac huéng NCUD probiotic déu ¢6 lugng SC ting dan,
dién hinh 3 hudéng NCUD probiotic trong dugc pham, thuc phim va nong
nghiép.
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Biéu do lwong sing ché NCUD probiotic trong thirc in gia siic theo thoi gian

Khi xem xét cdc hudng nghién ctru dua trén cac chi s6 phan loai saing ché
ndp don tai 5 quoc gia va td chic cd luong sdng ché dang ky nhi€u nhat Ia

23



Trung Quéc, My, Uc, to chl?fc WO va EP nhén thdy phan 16n cac sang ché lién
quan dén NCUD probiotic déu tap trung vao cac linh vuc:

- Dugc pham c6 chira thanh phan vi khuan

- Thuc pham c6 chira chat phu gia

- Vi sinh vat: vi khudn, cdc moi trudng nudi cdy VK

- Thirc an gia stc c6 thém thanh phan dinh dudng bd sung

Thudc diéu tri nhitng ré1 loan 6ng ti€u hoa hodc hé tiéu hoa

I1l. MOT SO NGHIEN CUU VE PROBIOTIC TAI PAI HOC Y
DUQC TP.HCM

1. Bacillus lam probiotic

Theo Bergey, Bacillus thudc gidi Bacteria, nganh Firmicutes, 16p Bacilli,
bd Bacillales, ho Bacillaceae, chi Bacillus, Geobacillus [32]. Ho Bacillaceae
dugc Fischer trinh bay c6 hé thong nam 1895 thi ndi bao tor duoc dung trong
khoa phan loai vi khuan. Bic diém cta chi Bacillus 1a tit ca c6 ndi bao ti, hiéu
khi, c6 thé bat budc hay tily ¥, hinh que va tao catalase. Bao tir Bacillus ton tai
trong dat, & duong rudt bao tir ¢o thé nay mam va phat trién. Bao tir Bacillus bén
voi cac diéu kién khic nghi¢t nhu nhiét 46 cao, pH cuc doan, tia UV, lysozyme
va céc chat tay rira nén duoc tmg dung 1am probiotic.

Vi khuan Bacillus dugc tng dung nhiéu lam probiotic dé diéu tri cling nhu
phong bénh & ngudi, trén thi trudng Viét Nam hién ciling dang phét trién nhiéu
san pham probiotic chira Bacillus nhur:

- Nhat: Natto (Bacillus subtilis var. Natto)

- Y: Enterogermina (Bacillus clausii)

- Viét Nam: Biosubtyl (Bacillus subtilis)

Hién nay, mot sé vi khuan Bacillus ciing tao ra mét sb loai carotenoid nhur
B-caroten, carotenoid Csy dang dugc nghién ctru va ing dung lam probiotic vi
day 1a loai c¢6 kha ning sinh bao tir ton tai trong nhiing diéu kién nhiét do cao va
moi truong acid cua dich vi da day [33].
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2. Dw an Colorspores: Probiotic sinh carotenoid
2.1. Carotenoid

Carotenoid 1a cac hop chat duoc tao thanh tir tim don vi isopren (ip) c¢6 cu
tric sip xép bi dao nguoc ¢ trung tAm cta phan tir tao nén bo khung carbon
(C40). Bo khung nay c6 thé duoc thay d6i bang cach: (1) tao vong & mot dau
hodc ca hai dau ctia phan tir dé tao thanh bay nhém ciu tric khac nhau, (2) thay
d6i murc hydro hoa va (3) thém cac nhém chie chia oxy [34], [35].

2.1.1. Tac dung sinh hoc cia carotenoid

- Tuy ton tai trong ty nhién voi mot s6 lugng 16n nhung qua nghién ctru chi
c6 khoang 20 loai carotenoid dwoc hip thu va du trir trong co thé ngudi.
Carotenoid 13 nhitng phén tir ki nuéc nén thudng & trong 16p mang kép cua té
bao va giit vai tro diéu hoa trang thai 16ng ctia mang. Carotenoid 1a thanh phan
thuong gip trong mau va md cua nguoi va dong vat. O ngudi khoe manh,
carotenoid hién dién & moé md& (80-85%), gan (8-12%) va co (2-3%) va mot
lugng nho trong cac md khac. Hau hét carotenoid dugc hap thu & rudt non. Tuy
nhién, mot sb carotenoid va cac tién td vitamin A dugc hép thu & vong mac va
cac co quan khac [36].

- Ham lugng carotenoid duoc hap thy tuy thudc vao timg ngudi, sy hap thu
va chuyén hoa carotenoid ciing dic hiéu & mdi co thé. Huyét thanh nguoi chira
B-caroten, cryptoxanthin, lycopen, lutein, mot luong nhd zeaxanthin, cac
xanthophyl khac va cac polyen nhu phytofluen, phytoen [36].

2.1.2. Vai tro cua carotenoid trong y hoc

- Tién t6 cua vitamin A, ngin ngira cac bénh vé thi gidc. Khoang 800 loai
carotenoid tir tu nhién da dugc xac dinh, trong d6 khoang 10% la tién td cua
vitamin A, trong do6 B-caroten cd gid tri cao nhat, chiém 15-30% toan bd
carotenoid trong huyét thanh. Khi vao dén thanh rudt non mot phén tir B-caroten
s€¢ phan huy tao thanh hai phan tor vitamin A nhd xlc tic cua caroten
dioxigenase [37].

- Bit gitt goc ty do. Carotenoid bat giit cac gde tu do trong cac phan g
day chuyén ciia qua trinh oxy héa véi vai trd ctia mot chat ngat mach dé ngin
chin sy san sinh cac san pham doc hai d6i véi co thé. Do dé, carotenoid duoc
bao ché ¢ dang dugc pham b sung hay thyc pham chic ning dem lai loi ich sirc
khoe cho con nguoi [38].
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- Ngin ngira ung thu. V6i kha ning chéng lai cac gbe tu do tin cong vao
cac ADN 1am sai l1éch vi tri cic cdp base dan dén dot bién giy ung thu,
carotenoid dd va dang dugc nghién ctru trén 1am sang dé chimg minh kha ning
giam nguy co hay ngin ngira ung thu nhu ung thu phdi, ung thu da, ung thu vi,
tuyén tién liét, thuc quan...[39, 40].

- Phong ngira bénh tim mach. Carotenoid 1a mot chat chéng oxi héa tu
nhién, gitp ngan chan va lam cham g4 trinh oxy héa la nguyén nhan gay tang
qué trinh peroxy héa - 1am ton thuong thanh dong mach, lam hu hao cac co, va
tién sau vao thanh dong mach voi tbc d6 nhanh hon 20 - 30 lan tac dong cua
LDL. Do vay, carotenoid co6 vai tro quan trong trong vi¢c ngan ngtra cac bénh 1y
tim mach 1 phong chdng su oxy hoa LDL [41] [36, 41].

- Chéng 130 héa. Carotenoid duoc xem la cac chit chéng oxy hoa do ¢6 thé
tac dung duoc voi dang oxy don boi (*O,), dang oxy hoat déng manh gy pha
huy mé. Do d0, carotenoid c6 tac dung bao vé co thé chdng lai sy huy hoai mé
do géc tu do, déng thoi ngan chan tdc dong cua cac géc tu do 1én céu tric
colagen ¢ da [36, 38].

2.1.3. Ung dung ciia carotenoid

- Chét mau tu nhién

- Chéan nuoi va thuy san

- Cung cip vitamin A an toan

- Probiotic, thuc pham chtrc ning
2.1.4. Nguon cung cip carotenoid
- Thuc vat

- Tao

- Tom/ cua

- Nam / vi ndm

- Nam men

- Téng hop héa hoc

- Vi khuan

2.2. Nghién ciru Bacillus 1am ngudn cung cap carotenoid

- C6 thé nudi cay trén moi truong ré tien
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- Vi ton tai & dang bao tir nén on dinh khi bao quan

- Bao tr c6 kha nang chiu dugc acid dich vi va mudi mat nén Bacillus dé
dang sbng sot qua dudng tiéu héa

- Str dung duéi dang probiotic, khong can chiét xuat carotenoid do d6 tranh
dugc cac van dé vé xur 1y dung moi hoa chét sau khi chiét ciing nhu ning suat
tinh sach cua carotenoid do carotenoid dé dang bi bhu hong khi bi tac dong.

2.2.1. Phan lap va khao sat dic tinh

Phéan lap ching méi

Tir 250 mau dat va nude thu duge & Can Gio, Pa Nang, Nha Trang, Binh
Thuan va Ba Ria-Viing Tau, tién hanh phan 1ap vi khuan trén méi truong TSA
va thu dugc 72 chung vi khuan tao khuan lac ¢6 nhidu mau sic khac nhau tir
vang dén do trong d6 ¢ 38 ching tao bao tir trén moi trudng DSM.

Hinh 2.1. Khudn lac ciia mét so chiing vi khudn phén lip

Pinh danh

Gen 16S rADN cua tat ca cac chung duoc khuéch dai thanh cong véi hai
mdi P1 va P2 va duoc gui di giai trinh tu véi 2 moi nay.

Két qua dinh danh cho thdy 38 chung phan 1ap thudc chi Bacillus va thudc
cac loai sau day: B. infantis, B. firmus, B. aquimaris, B. ferrariarum, B.
amyloliquefaciens, B. catenulatus, B. cibi, B. vietnamensis, B. boroniphilus, B.

baekryungensis, B. marisflavi, B. alcalophilus, B. licheniformis B.
selenatarsenatis va B. indicus.
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Bacillus firmus strain AUS

Bacillus firmus strain IMAUB1032
Bacillus firmus strain zou4

Bacillus firmus strain 47-5

Bacillus boroniphilus strain T-14 A
Bacillus boroniphilus strain T-152
Bacillus boroniphilus strain T-17s.
Bacillus selenatarsenatis strain $3-3
Bacillus selenatarsenats strain XJUHX-8
CG143

Bacillus boroniphilus strain $8-01
Bacillus boroniphilus strain CM25
CG15.0

NM4

Bacillus aquimaris strain MSU1110
CG111

Bacillus aquimaris strain 91-6

L

Bacillus aquimaris strain DS1

Bacillus aquimaris strain hyssea

Bacillus aquimaris strain 10b

Bacillus aquimaris strain UST040801-016
Bacillus aquimaris strain 12-4

Bacillus vietnamensis strain UST040801-005
Bacillus aquimaris strain 1-3

Bacillus alcalophilus strain TCCC11004
Bacillus aguimaris strain TCCC11049
HC10.1

Bacillus baekryungensis strain DS3

L

Bacillus marisflavi strain DS6
Bacillus marisflavi strain SU1
DD1.1

Bacillus marisflavi strain NY-4
HC27

Bacillus ferrariarum strain HIO-19

sl

Bacillus marisflavi strain MSU1310
AT51

CG104

CG154

CG09.2

DD1.2

Hinh 2.2. Cay phat sinh lodi ciia cdc ching sinh carotenoid
2.2.2. Khio sat cac dic diém probiotic

- Kha ning sinh enzym ngoai bao va ddi khang vi khuan gy bénh. Hau hét
cac chung c6 kha nang sinh enzym protease (caseinase hodc gelatinase) va
enzym amylase, trong do c6 15 chung sinh dugc ca ba loai enzym caseinase,
gelatinase va amylase. Nhu vdy cac ching vi khuan nay ngoai kha ning cung
cap carotenoid con c6 kha ning tiét cac enzym hd trg cho hé tiéu hoa.

- Chiu acid dich vi va mubi mat. O méi truong pH 2 va pH 3 sau 90 phdit,
c4c chung AT14, AT22, CG17.0, DD1.1 va HC28 c6 kha niang song sot cao nhat
khoang 40 - 50%. Khao sat kha nang chiu mudi mat 0,15% va 0,3% cua 38 bao
tr ching vi khuan & thoi diém 1 gio va 3 gid. Két qua cho thdy chung AT14,
AT22, BC1, CG9.2, CG10.4, CG11.1, CG17.0, DD1.1, HC28, NM4, NM5 cd
kha ning sdng sot cao nhat véi ty 1& khoang khoang 25% - 60%.

- Tinh nhay cam khang sinh. Thir nghiém tinh nhay cdm khang sinh cua 38
chung vi khuan dé khao sat su dé khang khang sinh bang phuong phap pha
lodng trong thach. Két qua cho thdy c6 24 ching nhay cam hoan toan véi 15
khéng sinh thtr nghiém. D6 1a cac chung AT11, AT14, AT17, AT17.2, AT19,
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AT22, AT26, BC6, BC8, BC11, CG05.0, CG09.1, CG09.2, CG11.3, CG12.2,
CG15.0, CG15.4, CG17.0, DD1.1, DD1.2, DD2.2, HC10, HC28, NM3. Céc vi
khuan thudc chi Bacillus ¢6 kha ning bién nap va trao doi gen rat cao, do dé
chung c6 thé chuyén cac gen dé khang sang céc chiing khac, ké ca cac gen ndm
trén nhidém sic thé. Do d6, dé dam bao an toan trong viéc Gng dung lam
probiotic, cac chung nhay cam voi tit ca cac khang sinh s& dugc chon dé thuc
hién cac nghién ctru tiép tuc.

2.2.3. Khao sat diic diém sinh carotenoid

Su tuong quan gitra ham luong carotenoid va dudong cong tang truéong duoc
xéc dinh trong timg thoi diém phat trién cua vi khuan. Két qua khao sat cho thay
carotenoid & cac ching khao sat déu xuat hién tir dau pha ting truong liy thira
va tang dan cling véi su gia tang sinh khoi, nhung tiy theo timg chung vi khuan
ma thoi diém dat ham lugng carotenoid cao nhat khac nhau va dugc chia lam 2
nhom (Hinh 3).

- Nhom dat cuc dai vao dau pha 6n dinh: gém cac chung DDI1.1 va AT14,
chung d6i chimg HU36 ciing thudéc nhém nay. O cac chung nay, carotenoid di
tao ra sau 6 gio nudi cay, ham lugng carotenoid ting cung véi sinh khdi trong
pha Ily thtra, dat dén cuc dai vao dau pha on dinh va duy tri dén cudi pha on
dinh.

- Nhom dat cuc dai tir giira pha 6n dinh: gdm céc ching AT22, CG17.0 va
HC28. Carotenoid bat dau duoc tich lity trong pha iy thira va tiép tuc ting trong
pha 6n dinh va dat cuc dai vao gitta pha on dinh, gitr on dinh trong mot khoang
thoi gian sau d6 giam.
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Hinh 2.3. Lwong carotenoid tao ra theo thoi gian ciia 6 chiing khdo sdt
RT: Thoi gian lwu, TC: Téng carotenoid

2.2.4. Sinh kha dung ciia carotenoid vi khuén

Tich liiy 6 gan chugt

Cho chuot (20 - 25 g) uéng NaCl 0,85%, hoac carotenoid, hoac huyén dich
vi khuan sinh carotenoid trong nuéc mudi sinh Iy mot 1an duy nhat lic bung doi
(khoang 9-10 gid sang) trong 60 ngay. Chung vi khuan sinh carotenoid gom
Bacillus marisflavi (DD1.1), Bacillus firmus (GB1), Bacillus indicus (HU36).

Chung dbi chimg Bacillus subtilis (HU58) (khong sinh carotenoid). Chudt duoc
ubng bao tir vi khuan vai lidu 2x10° bao tir/ngay.
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Thuc hién chiét tach carotenoid tir gan chudt, dinh lwong carotenoid théng
qua duong chuan canthaxanthin bang HPLC. Ham luwong carotenoid trong gan
chudt dugc thé hién trong bang sau:

Bang 2.1. Ham lugng carotenoid trong gan chudt sau 2 thang thir nghiém.

Lo thir nghiém Carotenoid tong (ng/g)
DD1.1 6,51
HU36 6,40
GB1 13,66
HU58 0,4
NaCl 0,85% 0,15

Két qua cho thdy 16 chudt thir nghiém voi ching DD1.1 ¢6 ham luong
carotenoid tong 1a 6,51 ng/g gan, HU36 la 6,4 ng/g gan va GB1 la 13,66 ng/g
gan. Trong khi d6, 16 d6i chimg HU58 va 16 chimg NaCl 0,85% chi xuat hién
mot luong rat nho 0,4 ng/g va 0,15 ng/g gan. Tir 46 cho thdy ching DDI.1,
GB1, HU36 c6 kha ning sinh carotenoid va cung cdp cho co thé vat chu qua
niém mac rudt.

Tich liy ¢ tom su

Toém c& trung véi trong lugng 7 - 8 g, dd dugc kiém tra khong nhiém bénh.
Tém dugc nudi trong bé véi 30 con trong mot bé nudi. Téom duoc cho dn thic dn
Tomboy trong 1 tuan trude khi bat dau thir nghiém. Tom st (6 mdi nhom nghién
ctru) duoc chia 4 16 v6i 30 con/lé gdm c6 16 dbi chimg, 16 chimg duong (B-
caroten 100 mg/kg), 16 thir nghiém HU36 (107 bao tu/g), 16 thir nghiém GB1
(10" bao tir/g). Tom dugc cho an 3 1an mdi ngay véi téng luong thirc dn 5%
trong lugng tom.

Control  p-carotene HU36 GBL
100 mg/kg

Hinh 2.4. Mau cia tom khi sii dung bao tii sau khi lugc 5 phut
Mau sic cua tdm sau khi ludc cho théy viéc st dung bao tr HU36 va GB1

lam tdng mau sac cua tdm so vo1 nhém doi ching.
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Phan tich Carotenoid: Két qua sic ky dd HPLC cua dich chiét tir 4 16 thir
nghiém gan nhu tuong ty nhau . Qua sic ky d6 cua astaxanthin chuén, ta nhan
thiy astaxanthin ty do 13 dinh hép thu chinh cua dich chiét tom véi thoi gian luu
1a 3,9 phat. Ngoai ra, sic ky dd con cho thdy xuat hién mot dinh & thoi gian luu
4,5 phat voi ham luong thap ¢ ca 4 nhom thir nghiém. Ham luong astaxanthin
chiém trén 80% carotenoid tong & ca 4 16 thi nghiém duoc tong hop trong bang.
Trong d6, nhom thir nghiém véi chung GB1, HU36 va B-caroten déu c6 ham
lugng carotenoid tong va astathanthin cao hon so v6i nhdm chung.

Bing 2.2. Ham lwong carotenoid tong (mg/kg) ciia tdm c& trung
& cac 16 thir nghiém sau 4 tuan.

Tong carotenoid (mg/g) | Astaxanthin (mg/g)
Péi chimg 9.10+0.13 6.34+0.11
100 mg/kg thirc an 11.94+0.11 8.41+0.08
HU36 12.02+0.40 9.27+0.16
GB1 10.46+0.32 8.24+0.02

3. Probiotic sinh chit chong oxi héa

3.1. Chat chéng oxi héa - chitc ning va vai tro doi véi sirc khoe

3.1.1. Khai niém

Céc chit chong oxi héa 1a nhitng chat phan tng véi cac gdc tu do va do do
ngin can hay 1am cham qua trinh oxi hda. Chat chong oxi hda cé tac dung ngin
can su hinh thanh cua cac géc tu do hoat dong hoac két thuc phan tng day
chuyén cua céac gbc tu do (dap tat gbe tu do). Hiéu luc tic dong cua chat chong
oxi hoa cao khi ning luong hoat hoa dé khir thap, thé oxi hoa cao, thé khir chuan
cua hé thép va do bén cua géc tu do tao thanh.

3.1.2. Phan loai

Dua vao ngudn gdc, chat chdng oxi hoa dugc chia thanh chat chdng oxi hoa
noi sinh va chat chong oxi hoa ngoai sinh.

Chit chong oxi héa ndi sinh:

Trong co thé sinh vat, bén canh cac gdc tu do thi ban than sinh vat da tu
phat trién hé thong cac chat chong oxi hda noi sinh (tirc c6 san trong co thé) dé
can bang lai, v hiéu hoa cac gbc tu do c¢6 hai. Cac chat chdng oxi héa noi sinh
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bao gém cac enzym chdng oxi hda, cac vitamin va cac chat chong oxi héa nodi
sinh khéng enzym.

Hé théng enzym bao gdm superoxide dismutase (SOD), catalase,
glutathione peroxidase ddy 14 cac enzym diéu hoa su tao thanh gbc tu do nham
duy tri gidi han an toan cua anion superoxide, H202, va hydroperoxide hitu co
tuong g, chung dugc xem 14 cac enzym khtr doc chinh trong co thé. Trong do,
enzym SOD xuc tac phan tmg di ly superoxid thanh H202, enzym c6 nong do
cao nhat & gan, than va hdng cau va giup giit ndng do superoxid trong té bao &
miurc 10-11M. Sau d6 enzym catalase s€ xtc tac phan ing phan huy H202 thanh
H20, hoidc phan tng gitta H202 va cac chat cho proton, enzym c6 ¢ moi md
nhung chu yéu trong peroxisome cila gan va than. Enzym glutathion peroxidase,
gdm glutathion dang khir (GSH) va glutathion dang oxi héa (GSSG). GSH xtic
tac sy khir hoa cua H202, cac hydro peroxid va peroxid hitu co tao thanh cac
GSSG. Sau d6 cac GSSG s& chuyén thanh GSH nho str dung NADPH nhu mot
cofactor. Enzym glutathion peroxidase gip chil yéu trong bao twong.

Tuy nhién hé théng bao vé nay c6 thé bi qua tai néu cac dang oxi hoat dong
duogc tao ra qua nhiéu va hé thong chat chdng oxi hoa ndi sinh khong du strc can
béng, co thé s& sinh ra r6i loan bénh li. Chinh vi vay cac chat chéng ox1 hoa
cung cip tir bén ngoai s& gop phan trung hoa cac goc tu do [42, 43].

Chit chong oxi héa ngoai sinh:

Chat chéng oxi hoa ngoai sinh (tic 13 tir bén ngoai dua vao co thé) sé tac
dong nhu nhitng chat ngat mach cua diy chuyén phan tng cua gbc tu do hay néi
cach khac 12 trung hoa cac gdc tu do. D6 1a 1y do ching ta ludn can c6 ngudn bo
sung chat chong oxi hoa thudng xuyén tir bén ngoai thong qua ché do in udng
hay sir dung dugc phim bo sung, thuc pham chirc ning. Céac cht chéng oxi hoa
ngoai sinh chia 1am 2 nhém: céc chat chéng oxi hoa c6 ngudn gbe tur nhién va
cac chét chdng oxi hoa téng hop.

Chdt chong oxi hod tw nhién

Chat chong oxi hoa ty nhién dugc cung cap tir bén ngoai c6 hoat tinh chong
ox1i hoa cao da dugc chung minh c6 loi cho co thé nhu vitamin C, vitamin E,
selen, flavonoid, polyphenol, carotenoid, cac acid béo nhiéu ndi d6i, nham ngan
chin cac qua trinh oxi hoa khong mong mubn dé bao vé va nang cao sirc khoé
cho con nguoi [42].

Chdt chong oxi héa tong hop
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Céc chit chdng oxi hoa tong hop gdm: Vitamin C tong hop, Vitamin E (hay
Tocopherol) téng hop, Butylated hydroxyl anisole (BHA), Butylated hydroxyl
toluene (BHT), Tert- Butylhydroquinon (BTHQ)... nhém chét nay tic dong 1én
gbc tu do dong vai tro nhu nhiing chat ngat mach.

3.1.3. Vai tro ciia chat chong oxi hoa d6i véi strc khoé

Céc chat chong oxi hoa dong vai trd nhu mdt chat ngat mach s& dép tat cac
gbc tu do trong cac phan tng day truyén cua qua trinh oxi hoa dé ngin chin su
san sinh cic san pham ddc hai ddi voi co thé [43]. Nhu vy, cac chit chdng oxi
hoa s& c6 kha ning ngin ngira va bao vé stc khoe con ngudi trude mot sd bénh
lién quan dén cac gbc tu do bao gom:

- Ngdn ngura cac bénh tim mach

- Ngdn ngua ung thu

- Ngin ngira va chéng 130 hoa

- Ngin ngira cac bénh vé thi giac

- Tang cudng mién dich

3.2. Ngudn thu nhén chat chong oxi ho4 tw nhién
3.2.1. Chat chong oxi hoa tir dong vat

Chét chéng oxi hoa ty nhién quan trong c6 ngudn gbc dong vat 1a cac hop
chat amin: aminoacid, peptid va protein. Chat chdng oxi hoa trong nhém nay
cha yéu lién quan dén cac aminoacid c6 chira nhom thiol nhu methionin,
cystein. Cac loai protein, hoat dong nhu chat chéng oxi hoa, co tac dung danh
bat cac gbc tu do tao ra trong qua trinh sinh héa cia té bao [44, 45]. Trong mot
s6 nghién clru, casein va whey protein da duoc ching minh c6 thé e ché qua
trinh ty oxi hoa cua lipid. Trong do6, casein trc ché enzym, va cac hop chat khong
la enzym trong qué trinh oxi hoa lipid [45]. Thiol chinh trong cac protein & md
dong vat 1a glutathion (GSH). Chirc ning co ban cua GSH trong co thé 1a bao vé
ctia cac nhom protein thiol khoi qua trinh oxi hda. Glutathion va cac hop chat
khir khac cua thiol co thé tai tao dang oxi hoéa ciia tocopherol dé phuc hdi
vitamin E [44]. Trong md m& & dong vat con ton tai cac hop chat c6 hoat tinh
chéng oxi hoa nhu vitamin E (tocopherol va tocotrienol), caroten va ubiquinon
(coenzyme Q) Tocopherol c¢é trong cau tric ctia 16p d6i phospholipid ciia mang
té bao, va cung vdi choslesterol quyét dinh tinh toan ven ciia mang té bao.
Vitamin E giup danh bat cac gdc tu do nhu hydroxyl, alcoxyl, hydroxyperoxid,
peroxyl, va c6 kha ning dap tit oxy don boi [46].
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3.2.2. Chét chong oxi hoa tir thue vat

Thuc vat bi stress oxi héa giy ra bai tia UV nhiéu hon so véi dong vat va
ngudi, nhung khong thé tu bao vé minh bang cac chit chdng oxi héa ngoai sinh
nhu con nguoi va dong vat do do cac loai thuc vat can tao ra cic chit chéng oxi
hoa c6 hiéu qua dé chdng lai cac tic dong cua mdi truong. Vi du, Edelweiss
hodc dia y co chira cac chét ty nhién hip thu UVB va hoat dong nhu mot chat
sang loc tac nhan oxi hoa [46-48].

Thuc vat c¢6 chira nhidu chit chdng oxi hda hiéu qua (phytoantioxidant) co
kha ning cta ca bao vé té bao cta chinh né va cung cp cac chat chong oxi hoa
ngoai sinh cho dong vat va ngudi khi sir dung thuc vat. Hau hét cac chat chong
oxi hoa tir thuc vat 1a cac polyphenol hoic terpen gdm rat nhiéu cac hop chét tir
cac loai thuc vat khac nhau.

Polyphenol dugc tong hop bai thuc vat, tham gia vao qua trinh trao ddi chat
cua thuc vat, va giup cho thuc vt chéng lai cac tdc dong cuia modi truong.
Polyphenol dugc tim thay trong ré, than, canh, hoa va 14 cua tat ca cac thyc vat.
Cac polyphenol nay khac nhau vé trong luong phan tr, d6 phan cuc, va d6 hoa
tan. Polyphenol 1a cac hop chat c6 nhiéu c6 chia cac nhom -OH gan véi mot
hozc nhiéu vong benzen. Sé lugng nhdm -OH ciing nhu vi tri trong dbi ctia cac
nhom -OH 1a yéu t& quan trong quyét dinh hoat tinh chéng oxi héa cia
polyphenol: cac nhém phenol phat huy tic dung chdng oxi hoa tryc tiép, diéu
chinh phosphoryl hoéa protein, va @c ché su peroxid héa lipid bang cach ngat
phan ung chudi cia cic gbc tu do. Cac nhoém nhu flavonoid, stilben, va céc
terpen gitip ngan ngura stress oxi hda ndi bao va ngoai bao, lam cham sy 130 hoa
ctia da, cac carotenoid co thé danh bat oxi don boi. Hon 4000 flavonoid cé khac
nhau d3 duogc xac dinh, quan trong nhat 1a anthocyanidin, flavanol, isoflavon, va
flavanon.

Viéc san xuét cac chit chdng oxi hda tir ngudn tir thuc vat duge cho 13 an
toan hon vi it tao cac dang dong phan ciu trac anh huong x4u dén strc khoe con
nguoi so véi con dudng tong hop hoéa hoc. Tuy nhién viéc thu nhan va san xuét
cac chat chong oxi hda tir thuc vat ton kém vé mat dién tich dat cho trong trot va
anh huong cta thoi tiét [48].

3.2.3. Chit chong oxi ho4 tir vi sinh vat

Vi sinh vat dugc cho la nguon cung cap cd ti€ém nang 16n trong viéc san
xuat cac chat chong oxi hoa c6 nguon tu nhién vi viéc st dung vi sinh vat co
nhiéu uu thé nhu dé nudi cay & quy mo 16n, tdng trudng nhanh, st dung co chat
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ré tién, hiéu qua kinh té cao hon. Hon nita vi sinh vat d3 va dang duoc tng dung
lam probiotic hay thuc phém chtrc nang do tinh kinh té, d& san xuit, dé su dung
va an toan.

Vi khuan

Hinh 3.1. Mt sé vi sinh vit c6 khd néng sinh chit chong oxi hod

Trong céc sinh vat bac thap, chat chong oxi hoa ciing duoc tim thay nhiéu ¢
vi ndm, xa khuan, vi khuan. Mot s nghién ctru di chimg minh ring nhom chat
chéng oxi héa nhu carotenoid, flavonoid hién dién trong té bao cua vi khuan va
vi ndm. Tuy nhién viéc nghién ctru va san xuét chat chong oxi hoa tir ngudn nay
chua duoc quan tim nhiéu.

3.3. Phuwong phap thu thip va phan lip miu

Dua trén céc tai liéu vé vi khuan sinh chat chéng oxi hod c6 diéu kién song
lién quan dén moi trudng sdng khac nhiét nhu nhiét do cao va anh sang mat troi,
han han, noi bi chiéu xa UV manh, d6 min cao [49], ching t6i tién hanh 13y
mau dat, cat, nudc va bun & mot sd tinh ving khac nhau & Viét Nam nhu Pa
Ning, Quang Nam, Quang Ngii, Binh Dinh, Gia Lai, Khanh Hoa, Ninh Thuén,
Binh Thuan, Déng Nai, Tp. Hd Chi Minh, Tay Ninh, Tién Giang, Déng Thap,
An Giang.

Vi muyc tiéu can phan 14p 1a cac vi khuan hiéu khi nén tién hanh 1ay mau dat
(46 sau khoang 5-10 cm) va nuéc (46 sau khoang 10-20 cm) cho vao éng Falcon
50ml, trong d6 dat chiém khoang % - % 6ng va nudc dén vach tir 30 - 40 ml.
Céac mau sau khi thu thap dugc giit & nhiét do phong trong 48 - 72 gid cho dén
khi phan 1ap.

Mau sau khi thu thap duoc trai 1én méi truong TSA. U ¢ 37°C trong 24 dén
36 gio.Quan st va chon cac khuan lac khac nhau, cay phan 1ap qua mot hép méi
truong TSA méi dé thu khuan lac thudn. Nhuém Gram, quan sat dudi kinh hién
vi xem mau sic, hinh dang va cach sip xép.

36



Sau khi thyc hién phan 13p trén moi truong TSA da thu dugce 367 chung vi
khuan. Trong dé, ¢6 47 chiing c¢6 hoat tinh chéng oxi héa, bao gdm:

— 11 chung c6 hoat tinh chdng oxi héa ngoai bao

— 36 chiing c¢6 hoat tinh chéng oxi héa ndi bao tan trong chloroform

— 13 chung c6 hoat tinh chdng oxi héa noi bao tan trong nudc

3.4. Pinh danh 47 chiing sinh chit chdng vi khuin

Gen 16S rADN cua tat ca cac chiung dugc khuéch dai thanh cong véi hai
mdi P1 va P2 va duoc gui di giai trinh tu véi 2 mdi nay.

Tat ca cac trinh tu ciia cac chung sau khi xir ly duoc so sanh véi ngan hang
gen bing cong cu NCBI BLAST.

Giai trinh ty Gen 16S
rDNA

Giai trinh ty Gen 16S

Chung rDNA

Chung

BD5.1 |Staphylococcus epidermidis| GL2.1 Bacillus megaterium

BD6.8 Bacillus subtilis GL2.3 Bacillus mycoides
BD8.2 Bacillus niacini HRO04 Bgcnlus i

amyloliquefaciens

BHG6 Acinetobacter bereziniae KP3 Bacillus subtillis

BT2.4 Bacillus subtillis MK1.1 Bacillus subtillis

CR3 Pseudomonas vesicularis | MK3.2 Bacillus fusiformis

DN14 Bacillus mycoides NH1 Staphylococcus sciuri
DN4.1 Pseudomonas stutzeri NT7.1 Bacillus fusiformis
DN5.2 Ch\r/{zter?:riztnesr;“m PT3.7 |  Bacillus subtillis
DQ11 Bacillus subtilis PT6.1 Bacillus marisflavi
DQ15.2 Bacillus cereus QN1.1 Citrobacter youngae
DQ20 Bacillus subtillis QN1.2 Bacillus cereus
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DQ24.4 Micrococcus luteus QN2.2 Ralstonia picketti

DQ30.2 Bacillus mycoides TG10.1 Bacillus pumilus

DQ35.3 Bacillus pumilus TG3.1 Bacillus subtillis

DQ35.2 Bacillus fusiformis TG4.1 | Staphylococcus sciuri

DQ40 Bacillus pumilus TG6.1 | Acinetobacter bereziniae
DQ8.2 Bacillus subtilis TN1.1 | Lysinibacillus macroides
DT11.3 Micrococcus luteus TN1.3 Bacillus subtillis

DT14.1 Bacillus marisflavi TN12.3 Bacillus sphaericus

DT17.1 Bacillus mycoides | TN13.1|  Chromobacterium

violaceum
DT5.1 Bacillus subtilis TN2.4 Bacillus cereus
DT6.1 Bacillus mycoides TN2.5 Bacillus safensis

GL12.5 Bacillus cereus

Chiing t6i chon 19 ching vi khuan thudc chi Bacillus c¢6 két qua dinh danh
bang sinh hoa va gen 16S rDNA phu hop dé co thé tmg dung 1am probiotic cung
cap chat chong oxi hoa.

3.5. Khio sat diic diém probiotic ciia cac chiing Bacillus
3.5.1. Kha ning chiu pH acid va mudi mat

Két qua thu dugc duge trinh bay trong Hinh 1. Nhin chung, cac chung ¢
kha nang chiu acid va mudi mat & mic do khdc nhau, mai truong cang acid va
ndéng d6 mudi mat cang cao thi ty 18 séng cang thap. Cac ching co ty 1é séng cao
trén 50% trong moi trudong acid sau 90 phut 1a BD6.8, BT2.4, DQ11, DQ20,
DQ35.3, DQ40, GL2.1, GL4.5, HR04, KP3, PT3.7, PT6.1. Trong moi trudng bo
sung mudi mat mot s6 chiing c6 ty 18 cao trén 50% gém BD6.8, BT2.4, DQI1,
DQ40, GL2.1, GL4.5, HR04 va KP3. Téng hop hai thtr nghi€ém chiu acid va
mudi mat, chung t61 nhan théy cac chung BD6.8, BT2.4, DQ11, DQ40, GL2.1,
GL4.5, HR04 va KP3 c6 kha nang chiu ca acid va mudi mat cao hon 50%.
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Hinh 3.2. Ty I¢ song sot ciia 19 chiing Bacillus trong méi trwong acid va mudi mat
A: Moi trwong acid sau 90 phut.
B: Méi truwong muéi mit sau 3 gio.
3.5.2. Kha nang sinh enzym ngoai bao

Két qua thtr nghiém trén 19 ching vi khuan Bacillus vé kha ning sinh
enzym ngoai bao cho thiy cac chung khéng c6 kha ning sinh enzym lipase, 12
chung c6 kha nang sinh 2 loai enzym protease va amylase la BD6.8, BT2.4,
DQg8, DQI11, DQ20, DQ35.3, DQ40, DT5.1, GL2.1, GL4.5, HR04, KP3, PT6.1,
TG10.1 va TN1.3, cac ching con lai DT14.1, GL2.3 va TG3.1 chi sinh duoc 1
loai enzym protease.

3.5.3. Kha niing ddi khang voi cac chiing giy bénh khang khuan

Thir nghiém ddi khang vi khuan gay bénh bang phuong phap khuéch tan
trén dia thach MHA cho thdy cac chung Bacillus thir nghiém cé kha nang déi
khang véi cac vi khudn Gram 4m gdy bénh duong rudt: cic chung BT2.4,
DT14.1 va HR04 d6i khang véi E. coli véi duong kinh ving trc ché tir 3-5 mm,
BT2.4, DQ11 va HR04 d6i khang véi Salmonella véi dudng kinh ving te ché
tur 1-4 mm, chung BT2.4, DQ20, DQ35.3, DQ40, DT14.1, HR04, KP3, PT3.7 va
TG3.1 ¢6 kha ning dbi khang véi Shigella voi dudng kinh ving tc ché tir 2-7
mm. Bén canh d6 hau hét cic chung c6 kha ning ddi khang véi Sarcina,
Staphylococcus aureus, ngoai trir ching BD6.8. Nhu vy da sé cc chung vi
khuan khao sat c6 kha ning d6i khang véi céc chung vi khuan gy bénh thuong
gip, c6 thé tmg dung lam probiotic, giup vat chii chéng lai cac vi khuan gay
bénh.
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4. Nghién ciru wng dung, chirc nang
4.1. Han ché hiu qua soc nhiét

Sbc nhiét (heat stroke) 13 tinh trang ting than nhiét qua mirc, thuong trén
40°C va kém theo dap tng viém hé théng, dan t6i ton thuong cac co quan clng
t6n thuong trén than kinh va tinh trang bi md hoi (anhidrosis) khién cho co thé
mat di kha nang diéu nhiét [50]. Sdc nhiét dugc chia thanh 2 nhém: sdc nhiét cd
dién va sbc nhiét do gang strc. Sé¢ nhiét do ging strc thudng gip o nhimng nguoi
phai hoat dong thuong xuyén dudi trdi ning nhu van dong vién, cong nhan xay
dung... ; trong khi do, sbc nhiét co dién xdy ra khi nhiét do méi trudong tang trén
39,2°C trong thoi gian dai (trong 3 ngay lién tiép) ¢ nhitng ngudi ¢ stc khoe
kém (nguoi gia, nguoi bénh, tré em...) [50].

Sbc nhiét s& tac dong dau tién dén duodng tiéu hod. Puong tiéu hoa co vai
tro nhu 16p rao chéan, bao vé cic co quan bén trong co thé khoi vi khuan va noi
doc td (LPS) cua cac vi khuan Gram am [51]. Khi dap tmg diéu hoa nhiét cua co
thé khong du dé duy tri can béng ndi mo, soc nhiét s& xdy ra, dan t6i su giai
phong cac yéu to gdy viém va lam ting tinh thim cia duong rudt, thay doi cau
tric nhung mao hoi trang. Pay duoc xac dinh 13 nguyén nhan chil yéu cua nhiéu
triéu chung lién quan dén sbc nhiét [52]. Ngoai ra, sdc nhiét con giy tac dong
x4au 1én cac co quan khac nhu ndo, gan, than, hé tuan hoan [53] [54] [50].

Viéc gy tén thuong cac co quan do sdc nhiét lam gia ting cac gdc oxi tu
do trong co thé gay ra sdc oxi hoa. Sdc nhiét gy sdc oxi héa sém nhat & rudt,
dan dén hién tuong siéu thdm & rudt, tao diéu kién cho vi khuan, LPS va cac san
pham cua vi khuan di vao trong hé tuin hoan. Sy ting nong do cua LPS trong hé
tuan hoan kich thich dai thuc bao va té bao bach cau trung tinh da nhan san sinh
ra cac gde tir do ¢6 chira oxy. Cac ROS nay tac dong 1én mang lipid cia té bao
sinh vat gdy nén su peroxid hoa lipid ciia chudi acid béo chua bdo hoa [55].
Diéu nay dan dén viéc sinh vat chdng lai v6i su peroxid héa lipid gdy nén boi
cac ROS trong qué trinh bi oxy héa théng qua mét hé théng gdm céc enzym
hodc cac chat chdng oxi hoa.

Céc bién phap dé han ché hau qua cta soc nhiét nhung chu yéu la nham dén
viéc tri liéu sau khi da bi soc nhiét:

— Phuong phap 1am mat bang tac nhan vat 1y: dua bénh nhan ra khéi moi
truong néng, 1am mat co thé.
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— Phuong phap han ché hau qua sc nhiét bang tac nhan dugc 1y: cin bang
dién giai, thudc an thin néu bénh nhan c6 déu hiéu co giat, thudc gidn co giup
gidm san sinh nhiét tr hoat dong cua co bép.

— Phuong phéap han ché hau qua séc nhiét bang cach can bang hé vi sinh
vat duong rudt 1a mot huéng nghién ctru méi duge nhibu tac gia dua ra. Su can
bang hé vi sinh vat duong rudt va tinh rao can cua hé tiéu hoa cé vai tro rit quan
trong trong viéc bdo v€ chlrc nang ctia niém mac rudt, do do tinh 6n dinh cua hé
vi sinh vét duong rudt xac dinh kha ning chiu dung sdc nhiét cta sinh vat [56].
Céc nghién ctru hién nay cho thay tac dung c6 loi ctia probiotic d6i véi cac rdi
loan chirc ning hang rao rudt thong qua co ché khang lai cac vi khuan gay bénh
bam trén niém mac rudt, kich hoat hé mién dich cua vat chu.

4.1.1. Thir nghiém bao vé nhung mao héi trang & chudt bj séc nhiét

Chuot nhét trang (18 - 20g) dugc cho udng bao tir BS02 trong 1 tuan vai
lidu 10° bao tir/10g thé trong, 2 1an 1 ngay. L6 dbi chimg thir nghiém trong ciing
diéu kién, thay bao tir BS02 bang dung dich dém phosphat (PBS). Sau do, tién
hanh sbc nhiét chudt & 16 ther va 16 ddi chimg voi diéu kién sdc nhiét & 42°C
trong 12 phut. Sau sdc nhiét 2 gio, giai phau thu hoi trang chudt, nhuém hoi
trang voi H&E va xem xét su thay doi hinh thai nhung mao hoi trang.

257,38+9,03 um 317,38+21,3 um

335434906 um

Hinh 4.1. Nhung mao hoi trang chudt é cdc 16 thi nghiém
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PBS-C: 16 d6i ching udng PBS, khong sc nhiét; BS02-C: 16 udng bao tir
BS02, khong so¢ nhiét; PBS-H: 16 uéng PBS, sdc nhiét; BS02-H: 16 uéng bao tir
BS02, sdc nhiét

O chuot khong so¢ nhiét, chiéu dai nhung mao cua chudt uéng BS02 c¢o6 su
khac biét so véi chudt uéng PBS, dai hon 60,00 pm.

O 16 chuot sbc nhiét, chiéu dai nhung mao ctia chudt uéng BS02 c6 su khac
biét so v&i chuot uéng PBS, dai hon 127,2 um.

4.1.2. Thay dbi chi s6 chong oxi hoa & gan va nio
Thi nghiém séc nhiét

Thi nghiém sbc nhiét 1ap lai duoc tién hanh nhu sau:

[ sécnhigtian1 | | sécnniettan2 | | Sécnhietlin3
Chuétudng PBS hodc bao tir vi khuan Chudt udng Chuét uéng
Bacillus spp. licu 10° cfu/10g chugt/lan PBS/ Bacillus PBS/ Bacillus
X 2 lan/ngay spp. spp.
le l aleY 2 le aleY ule ale Y ol
I~ I T 1 D T 1
Negay 1-7 8 9-11 12 13-15 16
Ham lwgng MDA gan

O chuét khong soc nhiét, trong cung mot 16 NM hodc bao tr & cac lan sdc
nhiét, ham lugng MDA gan khac biét khong c6 ¥ nghia. Khi so sanh gitra cac 16
khong sbc¢ nhiét, ham lugng MDA gan giita cac 16 bao tir khac biét khong c6 ¥
nghia théng ké so voi 16 NM  trong sudt thoi gian thir nghiém, ching to bao tir
khong lam tang MDA gan cua chu(t.

O mdi dot sdc nhiét, ham luong MDA gan ¢ cac 16 s6c nhiét déu tang khi
so sanh va&i cac 16 chudt khong s6c nhiét & ca 16 NM va 16 uéng bao tir vi khuan.
Ngoai ra, ¢ 16 NM so¢ nhiét, ham lugng MDA ¢ 1an sbc nhiét the 3 16n hon &
lan 1 c6 ¥ nghia thong ké. Két qua nay cho thy, sdc nhiét 1ap lai giy ting ham
luogng MDA gan chudt uéng NM.

O lan sbc nhiét dau tién, khi so sanh ham lugng MDA 6 16 NM s6¢ nhiét
v6i cac 16 bao tir sbc nhiét, ching toi nhan thay khong co su khac biét co y
nghia thdng ké. O 16 BS02 va KP3, ham lugng MDA gan qua 3 lan sdc nhiét
khac biét khong c6 ¥ nghia théng ké. Nhu vdy, bao tir BS02 va KP3 c6 tac dung
ngin can su gia ting MDA gan qua céac 1an sbc nhiét so véi 16 chimg NM. O 16
PY79, ham lugng MDA gan & 1an 2 va 3 giam c6 y nghia thong ké so véi lan
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soc nhiét dau tién. Diéu nay cho thiy bao tir PY79 c6 tac dung giup chudt giam
su gia ting MDA gan khi bi sdc nhiét.
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Hinh 4.2. Ham lwong MDA trong gan chugt

Ham lwgng MDA nio

Tuong ty nhu ¢ gan, & chudt khong soc nhiét, trong cung mot 106 NM hodc
bao tir & cac 1an sdc nhiét, ham lugng MDA nao khac biét khong ¢ ¥ nghia. Khi
so sanh giita cac 16 khong soc nhiét, ham lwong MDA néo giita cac 16 bao tur
khac biét khong c6 ¥ nghia thong ké so véi 16 NM, ching té viéc udng bao tir
khong lam tang MDA nao.

O 16 NM, ham lugng MDA ndo chuot bi so¢ nhiét tai mdi dot sbc nhiét déu
tdng c6 y nghia khi so sanh vdi chudt khong sbc nhiét. Béng tho1, ham lugng
MDA & 1an sdc nhiét thir 2 va 3 16n hon & 1an 1 c6 ¥ nghia thong ké. Két qua
nay cho thay, sbc nhiét gay ting ham lugng MDA nio va gia tri nay tang theo sd
1an sdc nhiét.

O lan soc nhiét dau tién, chuot uéng BS02 va KP3 bi sdc nhiét c6 ham
lugng MDA nio khac biét khong c6 ¥ nghia thong ké so vai 16 NM sdc nhiét.
Riéng 16 PY79, ham lugng MDA nédo & 16 sdc nhiét ting khong c6 ¥ nghia so
voi 16 khong s6¢ nhiét. O 16 BS02, ham luong MDA ndo ¢ ca 3 lan sdc nhiét
khac bi¢t khong c6 y nghia so véi 16 NM s6¢ nhiét. Nhu vay, viéc ué)ng bao tir
BS02 khong c6 tac dung ngin can sy gia ting MDA néo. O 16 KP3, ham luong
MDA n#o & lan sb¢c nhiét 2 va 3 giam c6é ¥ nghia so v6i lan séc nhiét 1 va vé
miurc khong khéc biét so voi 16 NM khong so¢ nhiét ¢ 1an sdc nhiét thir 3.

43



Lén 1 Lan 2 Lin 3

[
o
1

151

[N
a
)

N
o
1
=
o
I

MDA nmol/mg protein

MDA nmol/mg protein

MDA nmol/mg protein

[Cn]
-
=
l.l
:
5 = = F3
[ |E | |E
= - 2

o o
|
o
]

e e e
|

Cun e e
]

[ Khéng sbc nhiét
B3 Sbc nhiét

Hinh 4.3. Ham lwong MDA trong ndo chugt

Hoat tinh SOD gan

Khi khong so¢ nhiét, trong cung mot 106 NM hodc bao tir, hoat tinh SOD gan
khac biét khong c6 ¥ nghia & cac 1an sdc nhiét. Khi so sanh giita cac 16 khong
so¢ nhiét, ham luong & SOD gan giita cac 16 BS02 va PY79 khéc biét khong co
¥y nghia thong ké so vai 16 NM trong sudt thoi gian thir nghiém, trong khi 16 KP3
c6 hoat tinh SOD ting c6 ¥ nghia so v6i 16 NM. Chtng to viéc ubng bao tir
BS02 va PY79 khong lam tdng hoat tinh SOD trong gan cua chudt, trong khi
ubng bao tir KP3 c6 thé o loi khi 1am ting hoat tinh enzym nay.

Trong mdi lan sdc nhiét, hoat tinh SOD gan & 16 NM, BS02 va KP3 sdc
nhiét déu giam so véi cac 16 chudt khong s¢ nhiét, trong khi 16 PY79 c¢6 hoat
tinh SOD duy tri & mirc bang véi chudt khéng sdc nhiét. O 16 BS02, hoat tinh
SOD gan qua 3 1an s6¢ nhiét khac biét khong c6 y nghia thong ké so v4i 16 NM.
Nhu vy, viéc uéng bao tir BS02 khongceé tac dung bao vé hoat tinh enzym SOD
gan. O 16 KP3, hoat tinh SOD gan qua 3 lan sé¢ nhiét 16n hon c6 ¥ nghia so véi
16 NM. C6 thé 1a do chudt uéng KP3 c6 hoat tinh SOD cao hon ngay tir ban dau.
Nhu vay bao tir vi khuan KP3 c6 tic dung gia ting hoat tinh SOD gan. O 16
PY79, hoat tinh SOD gan qua 3 1an s¢ nhiét khac biét khong c6 y nghia so véi
16 khong s6¢ nhiét. Nhu vay bao tr PY79 c6 tac dung bao v¢ hoat tinh SOD &
murc bang voi 16 chudt khong séc nhiét.
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Hinh 4.4. Hoat tinh SOD trong gan chuét
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Hoat tinh SOD nao

Tuong tu & gan, khi khong soc¢ nhiét 16 PBS hoidc 16 bao tir cua cung mot
chung vi khuén, hoat tinh SOD nio khac biét khong c6 ¥ nghia qua cac 1an sbc
nhiét chimg to6 hoat tinh SOD nio & chudt khong sdc nhiét khong thay doi theo
thoi gian.

O cac 16 khong soc nhiét, hoat tinh SOD néo & cac 16 bio tir ting co ¥ nghia
so v6i 16 NM va duy tri trong sudt thoi gian thi nghiém. Nhu vay, bao tir vi
khuan BS02, KP3 va PY79 ¢6 thé c6 loi khi 1am tang hoat tinh SOD nao.

O mdi dot sbc nhiét, hoat tinh SOD nao ¢ tat ca cac 16 sdc nhiét déu giam
c6 ¥ nghia so véi cac 16 khong sbc nhiét, va duy tri ¢ ca ba lan sdc nhiét. Tuy
nhién, hoat tinh SOD & céc 16 bao tir sbc nhiét cao hon cé ¥ nghia so véi 16 NM
sbc nhiét. Nhu vay, bao tr vi khuan c6 thé co tac dung trong viéc han ché su
giam hoat tinh SOD n#o khi chuét bi soc nhiét.
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Hinh 4.5. Hoat tinh SOD trong ndo chuét

Hoat tinh GSH-Px gan

O chudt khong sdc nhiét, trong cting mot 16 udng PBS hodc bao tir & cac lan
soc nhiét, ham lwong GSH-Px gan khac biét khong c6 y nghia. Khi so sanh gitta
cac 16 khong soc nhiét, ham luong GSH-Px gan gitta cac 16 uéng bao tir ting co
y nghia théng ké so v6i 16 NM trong sudt thdi gian thir nghiém. Vi vy, viéc
udng bao tir co thé c6 tac dung co loi khi xét trén hoat tinh GSH-Px gan.

Trong mdi lan séc nhiét, hoat tinh GSH-Px gan ¢ cac 16 soc nhiét déu giam
c6 ¥ nghia khi so sanh véi cac 16 khong sdc nhiét ¢ ca 16 NM va 16 bao tir.0 16
BS02, hoat tinh GSH-Px gan qua 3 lan s6c nhiét khac biét khong co y nghia
thong ké so v6i 16 NM séc nhiét. Nhu vay, bao tir BS02 khong co tac dung bao
v¢ hoat tinh GSH-Px khi chudt bi soc nhiét. O cac 16 KP3 va PY79, khi so sanh
v6i 16 NM sdc nhiét, hoat tinh GSH-Px gan cao hon c6 ¥ nghia thong ké. Piéu
nay chung té, bao tr KP3 va PY79 c6 thé ¢6 loi trong s6¢ nhiét khi han ché sy
giam hoat tinh GSH-Px gan so v6i 16 NM sdc nhiét.
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Hinh 4.6. Hoat tinh GSH-Px trong gan chugt
Hoat tinh GSH-Px nao

Tuong tu & gan, khi so sdnh cac 16 NM hodc bao tir cia cung mot chung vi
khuan, hoat tinh GSH-Px néo khac biét khong c6 ¥ nghia qua cac 1an sdc nhiét,
chtng t6 viéc udng cac chung vi khuan thtr nghiém khong tac dong dén hoat tinh
GSH-Px néo cua chudt khong sbc nhiét, dong thoi gia tri nay khong ddi theo
thoi gian.

Trong mdi lan sbc nhiét, hoat tinh GSH-Px ndo & cac 16 sbc nhiét déu giam
c6 y nghia khi so sanh véi cac 16 khong sbc nhiét trén ca 16 NM va 16 bao tir.

O 16 chudt udng BS02, hoat tinh GSH-Px n&o khi chudt bi sdc nhiét giam
xudng thap hon cé y nghia so véi 16 NM soc nhiét qua 3 1an séc nhiét. Nhu vay,
viéc ubng bao tir BS02 c6 thé giy bat loi khi lam giam hoat tinh GSH-Px néo &
chudt bi sdc nhiét. Hoat tinh GSH-Px ndo cta 16 chudt uéng bao tir KP3 va
PY79 bj sbc nhiét khong khac biét c6 v nghia khi so sanh véi 16 NM sc¢ nhiét,
chtng t6 bao tir KP3, va PY79 khong c6 tac dung han ché su giam GSH-Px trén
ndo chudt khi bi sdc nhiét va qua cac lan sdc nhiét lap lai.

Lin 1 Lén 2 Lén 3
60, 60, 60,
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Hinh 4.7. Hoat tinh GSH-Px trong néo chugt

Hoat tinh Catalase gan
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Tur két qua thu dugc, & chudt khong s6¢ nhiét, khi so sanh trong cung mot
16 NM hodc bao tur, hoat tinh Catalase gan khac biét khong c6 y nghia qua céc
1an sdc nhiét.

Khi khong sdc nhiét, hoat tinh Catalase gan & céac 16 bao tir ting c6 ¥ nghia
so voi 16 NM va duy tri ¢ cd ba lan sbc nhiét. Nhu vay, viéc uéng bao tr vi
khuan BS02, KP3 va PY79 c6 thé c6 loi khi lam tang hoat tinh catalase gan.

Trong mdi 1an sdc nhiét, hoat tinh Catalase gan ¢ tat ca cac 16 sdc nhiét déu
giam c6 ¥ nghia so véi cac 16 chudt khong sdc nhiét. Nhu vay, sdc nhiét 1am
giam hoat tinh Catalase gan trong ca 3 lan séc nhiét. O cac 16 bao tir, hoat tinh
Catalase gan khi chudt bi séc nhiét cao hon c6 y nghia théng ké khi so sanh véi
16 NM séc nhiét. Nhu vy, viée udng bao tir ¢6 thé c¢6 loi khi han ché su giam
hoat tinh Catalase gan khi chudt bi sb¢ nhiét.

Lan 1 Lin 2 Lin 3
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Catalase U/mg protein
Catalase U/mg protein
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Hinh 4.8. Hoat tinh Catalase trong gan chut
Hoat tinh Catalase nao

O cac 16 chuét uéng bao tor BS02, KP3 va PY79, hoat tinh Catalase nao khi
chudt bi séc nhiét khac biét khong c6 ¥ nghia thong ké khi so sanh voi 16 NM
sbc nhiét, chirng t6 viéc uéng bao tir BS02, KP3 va PY79 khong anh hudéng dén
hoat tinh Catalase nao.
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Hinh 4.9. Hoat tinh Catalase trong nio chugt

Tém tat két qua:
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Bang 4.1. Bang tém tit két qua thir nghiém han ché hiu qua séc nhiét

MDA Catalase

SOD GSH-Px
L6 chugt
) ) (nmoI/Tg (U/mg pro)* | (U/mg pro)* (U’mf
soc nhiét pro) pro)

Gan | Nao | Gan | Nao | Gan | Nao | Gan [Nao

Lan| ND | ND | ND [Tangv| ND | ND [Tangv|ND

BS02

Lan|Tang®*| ND | ND | ND | ND | ND | ND |ND

Lan|Tang*| ND | ND [Tangv| ND [Giam*Tangv|ND

Lan| ND | ND [Tangv|Tangv|Tangv| ND [Tangv|ND

KP3|Lan| ND (Giamv/|Tangv|Tangv|Tangv| ND [Tangv|ND

Lan3| ND (Giamv/|TangvTangv[Tangv| ND [Tangv|ND
Lan| ND Giamv/|Tangv|Tangv|Tangv| ND [Tangv|ND

PY79 Lan |Giamv|Giamv'[Tangv|Tangv|Tangv| ND [Tangv|ND

Lan3Giamv/|Giamv/|Tangv'TangvTangv| ND [Tangv|ND
v': CO loi, ND: Khdng khac biét, *: Gay bat lgi

Tong két lai, st dung bao tir bang duong udng tac dong 1én sy thay ddi cac
chi dau chéng oxy hoéa trong so¢ nhiét theo nhiing co ché khac nhau, vi vay, hi¢u
qua han ché hiu qua cta sdc nhiét ciing s& co su khac biét. Tuy nhién, tir két qua
nghién ctru ciing cho thay tiém nang trong viéc sir dung bao tir Bacillus subtilis
KP3 va PY79 trong viéc han ché hau qua cua séc nhiét dan dén sbc oxi hoa.
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4.2. Bao vé gan chdng stress oxi hoa ciia cac vi khuén sinh chit chéng
oxi hoa
4.2.1. M6 hinh gay viém gan bang CCl,

M6 hinh gay viém gan bang CCl, chia thanh 2 nhom, mdi nhém gém 3 16
duoc tién hanh nhu sau:

Lo Tiém phdc
(n=20) Dung dich dung trong 30 ngay mo
6 ngay 30
Pbi Dung dich nuc mubi sinh 1y
chung 0,85%
L\'hr;?]rg Huyén dich bio tr cia vi khudn |
tiam Thu khao sat (KP3, 6DQ] 1, hoac diu oliu
HRO04) vé1 lieu 10° CFU/ g chudt
CCl4
Pbi Dung dich Vitamin E hang ngay
chiéu (0,1 g/kg chudt)
Déi Dung dich nudc muébi sinh 1y
chung 0,85%
Dung dich
Nhom Huyén dich bao tir cua vi khuan CCl, 5%
tiém Thu khao sat (KP3, bQ11, hoac trong dau oliu
CCl4 HR04) v6i lidu 10° CFU/ g chudt (0,5 g/kg
) chudt)
bo1 Dung dich Vitamin E hang ngay
chiéu (0,1g/kg chuot)

24 gid sau khi tiém CCly, tién hanh xac dinh céac chi s6 chéng oxy hoa trong
mo bao gom: ham lugng MDA, hoat tinh enzym SOD, hoat tinh enzym GSH-
PX, hoat tinh enzym catalase.

4.2.2. Ket qua bao vé gan chong stress oxi hoa cua cac vi khuan sinh
chat chong oxi hoa

Ham lwgng MDA
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3.57 Ddu oliu Il cci1,/D4du oliu
3.0
2.51

2.0

1.59
1.07
0.5- l

NaCl10.85% DQ11 HRO04 Vitamin E
LJ the nghi€m

MDA (nmol/mg protein)

Hinh 4.10. Ham lugng MDA ¢ cdc 16 thir nghi¢m
Céac vi khuan thtr nghiém gdp phan bao vé chuét khoi tac hai ciia CCl4
bing tac dong lam giam su peroxyd hoa lipid (khac biét c6 ¥y nghia so véi 16
chting). So vé1 vitamin E, cac vi khuan c6 tac dung bao vé kém hon (khac biét

c6 y nghia thong ké).
Hoat tinh enzym SOD

2501 Ddu Il ccl,/Ddu

T - T T
20001 T

150

100
507

NaCl10.85% DQIll HR 04 Vitamin E
Ld the nghi€m

SOD (U/mg protein)

Hinh 4.11. Hoat tinh enzym SOD ¢ cdc 16 thir nghi¢m

Hoat tinh SOD cua 16 thtr nghiém c6 ting so voi 16 chimg nuée mudi, 3
chung thur nghiém gitp bao vé gan (khac biét c6 y nghia so véi 16 ching). So
v6i vitamin E, cac vi khuan c6 tac dung tuong duong (khac biét khong c6 y
nghia théng ké).

Hoat tinh enzym GSH-PX
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Hinh 4.12. Hoat tinh enzym GSH-Px ¢ cdc 16 thir nghiém
Hoat tinh GSH-Px cta 16 thir nghiém c6 ting so véi 16 chimg nude mudi, 3
chung thir nghiém giup bao vé gan (khac biét c6 y nghia so véi 16 chung). So
v6i vitamin E, cac vi khuan cé tic dung twong duong (khac biét khong c6 y
nghia théng ké).

Hoat tinh enzym catalase

1001 D4du Il ccl,/Ddu

807

60 7
40
20

NaCl10.85% DQIll HR 04 Vitamin E
Ld the nghi€m

CAT (U/mg protein)

Hinh 4.13. Hoat tinh enzym catalase 6 cac 16 thir nghiém

Céc chung thir nghiém déu c6 kha ning 1am ting hoat tinh enzym catalase
trong cac 16 tiém CCl4 (khac biét co6 y nghia so véi 16 ching). So véi vitamin E,
cac vi khuan c6 tac dung tuong duong (khac biét khong c6 y nghia théng ké).

4.3. Probiotic diéu tri tiéu chay do khang sinh

4.3.1. Gay tiéu chay lién quan dén khang sinh thwe nghiém trén mé
hinh chugt

Chudt duoc gy tiéu chay bang cach cho udng hdn hop hai khang sinh phd
rong véi lidu nhu sau: 20 mg streptomycin va 30 mg lincomycin/ 10 g chudt x 2
lan trong 4 ngay. Chudt bi tiéu chay khi quan sat thay trong lugng chudt giam,

hau mon cua chudt do, phan chudt bi long.
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4.3.2. Thir nghiém kha nang tri tiéu chiy trén mo hinh chuot

Chuot sau khi bi tiéu chay lién quan dén khang sinh dugc chia thanh céc 10,
mdi 16 6 con, gdm c6 16 ubng nudc mudi sinh 1y va 16 thir nghiém.

Cho chudt udng bao tir vi khuan theo sé luong & mdi 16 hodc nudc mudi
sinh 1y ngay 2 1an. Pong thoi cho chudt uéng khang sinh liéu duy tri bang 1/4
lidu khang sinh gay tiéu chay, ngay 1 1an dé han ché kha ning tu phuc hdi. Mdi
14n cho udng khang sinh liéu duy tri va ung vi khuan cach nhau 3 gid. Theo ddi
hiéu qua tri liéu bang cach quan sat phan chudt hiang ngay cho dén khi hét tiéu
chay. Chudt hét tiéu chay khi quan sat thay trong lugng ctia chudt ting, hau mén
chuot binh thuong, phan chudt kho khong chay nudce.

Ti 1é chudt khéi tiéu chiy sau 4 ngay diéu tri véi vi khuin sinh chat
chdng oxi hoa

Chuot duoc diéu tri bang bao tr vi khuan DQI1va HR04 c6 két qua gan
gidng nhau vé ty 18 chudt hét tiéu chay va thoi gian phuc hdi. Lo chudt thi
nghiém diéu tri bang bao tir vi khuan KP3 c6 ty 1& chudt hét tidu chay theo thoi
gian cao hon hai 16 thi nghiém DQ11va HR04. Tuy nhién ca ba 16 thi nghiém
déu hét tiéu chay hoan toan sau 4 ngay diéu tri.

120 -
100 100 100
100 A
80 A
60

60 -
(%)

40 33
20

20 + 7

0 00 0
0 ‘
Chung khong bQl1 HRO04 KP3
dieu tri
=Ngay 1 wNgay 2 m Ngay 3 mNgay 4

Hinh 4.14. Ti I¢ chuét khéi tiéu chay sau 4 ngay diéu tri
v6i vi khudn sinh chét chong oxi héa
Ti 1é chudt chét sau 4 ngay diéu tri v6i vi khuin sinh chat chong oxi
hoa
Chuot dugc diéu tri bang bao tir vi khuan DQ11 do c6 thoi gian phuc hoi
cham nén ¢6 chudt chét do tiéu chay. 016 chimg, do khong dugc diéu tri nén ty
1& chudt chét cao hon céc 16 con lai.
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Hinh 4.15. Ti I¢ chugt chét sau 4 ngay diéu tri véi vi khudn sinh chit chéng oxi héa.
Mirc do ting can cia chudt & cac 16 thir nghiém sau diéu tri.

O 16 chung khong diéu tri, do chudt van udng khang sinh liéu duy tri nén
chudt khong hét tiéu chay, trong luong chudt giam dan trong 4 ngay thir nghiém.
Trong khi & 16 cho uéng bao tir vi khuan, trong luong cua chudt & ca 3 16 van
giam sau ngdy diéu tri dau tién. Nhung dén ngay tht 2, trong lugng chudt ting
1én & cac 16 str dung bao tir vi khuan HR04, KP3, ngoai trir 16 udng DQ11 (tiép
tuc giam thém 0,10 g). Sau do, chudt & ca 3 16 déu ting can, trong d6 16 dung
KP3 ting trong nhanh hon so v61 2 16 con lai.

Tir @6 cho thdy DQ11, HR04 va KP3 c6 kha ning diéu tri tiéu chay véi liéu
bao tir vi khuén str dung trong thir nghiém.

V6i lidu sir dung 13 10° bao tir/10 g thé trong chudt, 2 lan/ngay, lidu nay
tuong duwong voi lidu 10° bao tir/1 kg thé trong, 2 1an/ngdy, twong tng voi lidu
clia cac san pham probiotic chtra Bacillus cia WHO, cac vi khuan thir nghiém
déu thé hién kha nang tri tiéu chay lién quan dén khang sinh; thé hién qua ty 1é
chu6t khoi tiéu chay cao (100%), ty 1& chudt chét thap, va tit ca chudt déu ting
can qua mdi ngay diéu trj.
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L6 khong diéu trf bQ11 HRO04 KP3
1.00 -

@) 0.28 0.04 0.35
0.00 —— N A _ -
-1.00 - % % % % 7 % /ﬁ
200 4 = = = =
-3.00
-4.00 -

-5.00 -
-6.00 - =Ngay 1 Ngay2 #Ngay3 mNgay4

Hinh 4.16. Mikc dp tang cdn trung binh ciia cdc 16 chuét diéu tri véi vi khuin
sinh chit chong oxi héa (g/ chuéy)

5. Nghién ciru ché pham yogurt chira vi khuin sinh carotenoid

Panh gia cAm quan cia sita chua bo sung bao tir vi khuin sinh
carotenoid.

Tién hanh khao sat cam quan sita chua dugc bd sung bao tir voi mat do tu
1x10°, 5x10° 1x107, 2,5x107, 5x10’, 7,5x107, 10°, 2,5x10°, 5x10° CFU/m.

Bing 5.1. Panh gia cam quan ciia sita chua bo sung bao tir HU36

CFU/ml  ching 1.105 5105 1107 25107 5107 75107 1.108 25108 5.108

Thang mau

SR OOC HOOOOCOO
A IS\ AN _J
Vi(%) 81.67 81.67 82.78 82.22 80.56 66.67 55.00 50.56 40.56 31.67

Mui (%)  80.56  80.00 79.44  81.67 7944 76,67 5833 5278 3444 2389

Két cau

(%) 70.45 7021 7018 70.15 70.12 6851 66.52 60.72 50.84 4527

Bang 5.2. Panh gii cam quan ciia sira chua b6 sung bao tir DD1.1

CFUml  ching 1.105 5105 1107 25107 5107 75107 1.10% 25.10% 5.108

Thang mau

Vi (%) 81.67 81.11 8222 8222 7833 7889 7833 8111 50.56 45.04
Mui (%)  80.56 80.00 81.11 80.56 80.56 80.00 81.67 82.78 50.56  48.89

Két cau

(%) 7045 704 7035 7021 70.16 7001 65.14 60.52 50.78  48.76
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Bing 5.3. Panh gia caim quan ciia sita chua b6 sung bao tie GB1

CFU/ml chung 1.10° 510 1.107 25107 5107 75107 1.10% 25.10% 5.108

Thang mau

Mau SP
G N \C D\ N N
Vi (%) LAAAAJ[AA .L._J

Mui (%) 80.56  80.00 80.00 79.44 6556 56.67 56.11 3944  36.67 25.56

Két cAu

(%) 7045 7035 7022 70.15 70.09 65.71 6050 55.67 4028  20.61

Tinh 6n dinh trong yogurt
- Lidu: 10" CFU/ml yogurt
- Bdo quan: 4 °C

- Thoi gian: 45 ngay

HU36 (x 106 DD1.1 (x 106 GB1 (x 106
Naay CFU/mI) CFU/mI) CFU/ml)

Total | Spores Total Spores Total | Spores
1 6.47 3.60 5.24 2.42 7.36 3.60
7 7.56 4.12 5.80 2.66 8.46 3.77
14 7.30 3.94 5.56 2.60 9.13 4.24
21 7.71 3.89 7.98 3.82 9.70 4.64
30 8.40 4.23 10.20 4.83 9.46 4.51
45 8.93 4.51 11.16 5.14 10.64 4.65

6. Cac nghién ciru dang thuwe hién

- Nghién ctru chtic ning bao gdm: viém gan do ruou, giam bién ching tiéu
dudng, ngan ngira huyét khéi, vaccin probiotic.

- C4c thtr nghiém dang tién hanh: thir nghiém probiotic phong bénh hoai tr
gan tuy cdp & tom (AHPND), probiotic giup giam nguy co tim mach, probiotic
gitip tang cuong hap thu sit, giam nguy co thiéu mau.
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- Cac ché phdm di va dang thuc hién: vién ngdm tri viém hong chira
Bacillus spp., sird chtra probiotic dung cho tré em, nudc udng chéng sdc nhiét,
vién nang nattokinase.
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