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Linh vire k§ thuét dwoc dé cap

S‘éng ché thudc linh vuc coHng nghé vi sinh tmg dung, cu thé 1a sang ché d& cap dén
ché phdm loi khun dudng rudt, quy trinh san xuét va co cdu dé bd sung ché phim loi
khuan nay vao nu6c udng. Ché phdm loi khudn dudng rudt theo sang ché chi chira bao
tr vi khuan Bacillus subtilis ANA46 va Bacillus clausii ANA39 theo ty 18 thich hop dé
b6 sung vao nuée ubng giup duy tri hé vi sinh ¢6 1oi trong dudng rudt clia ngudi va dong

A

vat.
Tinh trang k¥ thuit ciia sang ché

Theo Unicef, tinh trang 6 nhiém ngudn nudc hién nay dang dién ra & khip noi trén
thé gidi, ddc biét tai cdc nudc dang phat trién nhu & mién Nam sa mac Sahara, Dong
Nam A va My Latinh. G Viét Nam c¢6 t6i 17 triéu ngudi tai Viét Nam chua duoc tiép
can voi nude sach (bao céo ciia vién Y hoc lao dong va Vé sinh méi trudng). Moi nam
¢6 khoang 9.000 ngudi tir vong, khoang 20.000 ngudi mic bénh ung thu méi phat hién
ma mot trong nhitng nguyén nhan chinh 1a do 6 nhiém ngudn nuéc (theo thdng ké ciia
B0 Y té va B Tai nguyén & Moi truong), 44% tré em bi nhidm giun va 27% tré em
duéi 5 tudi bi suy dinh dudng tai Viét Nam do thiéu nuéc sach va vé sinh kém (theo
WHO).

Céc nguyén nhan chinh dén dén viéc 6 nhiém ngudn nude sinh hoat ¢ thé ké dén
nhu: thi nhét, nguén nuée nhiém céc hop chét hitu co doc va c6 dd bén sinh hoc cao
nhu: phenol, chit bao vé thuc vat nhu thudc trir siu, linden, sevin, endrin; th hai, nguén
nuéc nhiém kim loai ning c6 ddc tinh cao nhu thuy ngan, chi, asen. Ngoai ra, nguyén
nhan nita gdy ra 6 nhiém ngudn nudc 14 do nhiém céc vi khuln c6 hai tir chét thai sinh
hoat ctia con ngudi, ddng véat, cac vi sinh vat nay cé thé giy ra cac bénh ta, bai liét va
thuong han nhu: Adenovirus, Norovirus GI, Rotavirus, Sapovirus, Vibrio spp.,
Campylobacter spp., Salmonella spp., Clostridium difficile, Shigella spp, Yersinia
enterocolitica, E. coli, Plesiomonas shigelloides, Entamoeba histolytica,
Cryptosporidium spp, Giardia lambia, Cyclospora cayetanensis. Trong mot vai nghién

ctru cho thay, khi st dung nudc nhiem asen d€ &n udng, con nguoi ¢6 thé mac bénh ung
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thu da, ngudi nhidm chi 14u ngay c6 thé méc bénh than, thin kinh, nhiém amoni, nitrat,
nitrit gy bénh da xanh, thiéu mau, nhim luu huynh 1au ngdy, con ngudi c6 thé bi bénh

vé dudng tiéu hoa. Nhifm natri giy bénh tim mach va cao huyét ap.

Céng nghé loc nudc & quy md gia dinh nham cha dong loai bo cac hoéa chat, kim
loai, vi khuén, vi trung cung céc tap chat gy 0 nhiém dé 1am nudce sinh hoat. Hién nay,

c6 3 loai cong nghé loc nude vu viét cé the ke den la:

Cong nghé loc nudc UF (Ultra Filtration- Mang siéu loc): sit dung mang loc dugc
cAu tao tir nhitng soi hydrophilic PVC (poly vinyl clorit) hinh 6ng, mau tréng véi kich
thude 16 réng khoang tir 0,01 dén 0,1 pum s& loai bd phan 16n cac loai virut, vi khun,
céc phén tir ¢6 dudng kinh 16n hon 0,1 pm bing 4p sudt ctia mang loc. Qua trinh loc
dién ra & nhiét d6 thuong va ap suét thap tir nén tiéu thu it dién ning, déng thoi khong
thai nudce.

Cong nghé loc nuée nano: str dung mang c6 kich thude 16 siéu nhd, trung binh chi
khoang 0,001 um, thong qua 4 bude cu thé nhu sau: loc bang co hoc dé bo nhitng thanh
phan c6 kich thudc 16n 16 loc s& ngan lai; loc bing co ché hip thu dé loai bé cac kim
loai néng s& bi gitt lai nho co ché hép thu cuda 1381 loc nano; loc béng co ché trao ddi ion
1a xtt Iy nuée cing; loc diét khuin bing cong nghé phi bac (Ag) dé loai bé vi khudn,

virut.

Cong nghé loc nuéc RO (Reverse Osmosis- mang loc thdm thau nguoc): déy 1a
mdt cong nghé loc nude tién tién va hidu qua duoc sir dung phd bién hién nay, sir dung
mang loc ¢6 kich thude 0,0001 pm. Mang loc RO hoat ddng trén co ché chuyén dong
clia cac phan tir nude nhd &p lwe nén cia méy bom cao ap ddy cac thanh phan héa hoc,
cac kim loai, tap chét, cac vi khun, virut ¢6 trong nudc chuyén dong manh, ving ra
viing c6 ap luc thap hay troi theo dong nudce ra ngoai theo dudng thai. Trong khi 4y cac
phén tir nude thi lot qua cac mit loc ¢& kich ¢& 0,0001 pm nhd 4p lyc du. Nhu vay, sau

qué trinh loc s& thu dugc ngudn nude dau ra tinh khiét.

Céc mdy loc nuéc dugce bén trén thi truong déu cho ra chét lvgng nude tinh khiét,
dam bao chit lwgng nude dau ra dat chi tiéu theo tiéu chudn ctia BO Y té Viét Nam. Tuy
nhién, ca 3 loai cong nghé loc déu sir dung mang loc dé loai bd hoa chit, vi khuén, virut,

khi st dung khong ding cach, ngudn nude qua 6 nhiém hay mang loc khong dugc thay
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dinh ky, mang loc s& chinh 13 noi cu tril va phaét trién ctia vi khudn, virut giy bénh, didu
ndy vo tinh s& gy hai cho co thé con nguoi khi sir dung trong thoi gian dai. Cong thém,
ban than trong thwc phdm ciing c¢6 nhidu vi sinh vat gdy bénh (Thomas Bintsis,
Foodborne pathogens, AIMS Microbiol, 3: 529-563, 2017), khi rira vin c¢6 nguy co
dong lai trén bé mat dung cu rira va ché bién, khi ché bién khong k¥, cling nhu Ivu lai
thirc #n du trong ti lanh s& v6 tinh 13 ngudn thwc phdm tiém 4n chtra cc vi sinh vét gy
bénh (M E Macias-Rodriguez va cdng sy, Microbiological safety of domestic
refrigerators and the dishcloths used to clean them in Guadalajara, Jalisco, Mexico, J
Food Prot, 76: 984-90, 2013).

Viéc st dung loi khuén (probiotic) dé gidm tai mam bénh trong rudt dugce goi la
chién Iuge 1oi khuan (Callaway, Anderson, et al., 2003). Cac k§ thuét probiotic lién quan
dén viéc dua mot quén thé vi sinh vét ¢6 lgi vao rudt dé uc ché su phat trién cta vi sinh
vat ¢6 hai va thiét 14p hay phuc hdi can b%mg lai h¢ vi sinh dudng rudt, muc ti€u cia
phuong phép nay 1a dé loai trir sy hinh thanh cta cic vi khudn giy bénh (Doyle va
Erickson, 2006, Gaggia va cdng su, 2010, Patterson va Burkholder, 2003). Diéu nay cé
thé thuc hién dugc do probiotic c6 kha ning e ché bam dinh va phat trién cua cac loai
vi sinh vét giy hai trong dudng rudt, tiéu biéu nhu cic vi khudn nhw Salmonella,
Campylobacter, va Shigella. Ngoai ra, probiotic con kich thich hé théng mién dich ciia
vat chu, cai thién thanh phén va chirc nang cua qu?m thé vi sinh vat dudng rudt (O'Toole
& Cooney, 2008).

Mot vi du vé& chiing 1¢i khudn canh tranh vi khuén gy bénh hd tro cho liéu phap
b nude trong didu tri tidu chay cAp d6 1a chung vi khuén Lactobacillus reuteri DSM
17938-dugce sit dung nhur mot thude khi 1am giam tin suat di ngoai va hrong phan trong
mdi 1an di ké tir ngay thir 2-3 st dung thudc (Francavilla R et al A (2012) Randomised
clinical trial: Lactobacillus reuteri DSM 17938 vs. placebo in children with acute
diarrhoea-a double-blind study. Aliment Pharmacol Ther. 36 (4): 363-9); hon hop
probiotic gdbm: Lactobacillus rhamnosus GG, Lactobacillus reuteri ATCC 55730,
Lactobacillus acidophilus LB, Saccharomyces boulardii; hdn hop cua Streptococcus
thermophilus, Lactobacillus acidophilus va Lactobacillus bulgaricus 1am giam thoi gian
tiéu chdy trong khoang 24 gi va tn suit di phan gidm vao ngay thir hai 2 st dung san

pham (Allen SJ, Martinez EG, Gregorio GV, Dans LF (2010) Probiotics for treating
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acute infectious diarrhoea. Cochrane Database Syst Rev. (11): CD003048). Ngoai ra,
probiotic con hd trg chdng viém va hoi chimg kich thich dudng rudt. Céc ching bénh
viém rudt nhu Pouchitis, bénh Crohn, cling nhu hdi ching viém rudt kich thich (Iritable
bowel syndrome-IBS) 13 do su thay dbi ctia hé vi sinh dudng rudt hoic nhiém tring
Moayyedi P, Ford AC, Talley NJ, Cremonini F, Foxx-Orenstein AE, Brandt LJ, Quigley
EM (2010) The efficacy of probiotics in the treatment of irritable bowel syndrome: a
systematic review. Gut 59: 325-32.

So véi cac loi khudn da dé cap trén, bao tr lgi khudn thudc chi Bacillus c6 wu diém
12 bén véi cac tac nhan vat ly (nhiét d9, tia UV), hod hoc (cac dung mdi hitu co, nf”mg
d6 mudi cao, pH acid, kiém...) nén do séng ctia vi sinh vét dugc duy tri tot trong subt
qué trinh bao quan va st dung. P4 ¢c6 mot sé nghién ctru v& tng dung vi khuén cta hai
loai Bacillus subtilis va Bacillus clausii cho thiy ching 14 nhiing loai vi khuén hiru ich,
thich hop dé phat trién ché pham vi sinh hitu ich d& hd tro tidu hoa, dic biét & tré em (de
Castro JA, Guno MJV, Perez MO (2019) Bacillus clausii as adjunctive treatment for
acute community-acquired diarrhea among Filipino children: a large-scale, multicenter,
open-label study (CODDLE). Trop Dis Travel Med Vaccines 5: 14; laniro G, Rizzatti
G, Plomer M, Lopetuso L, Scaldaferri F, Franceschi F, Cammarota G, Gasbarrini A
(2018) Bacillus clausii for the Treatment of Acute Diarrhea in Children: A Systematic
Review and Meta-Analysis of Randomized Controlled Trials. Nutrients 10). Thur
nghiém chtng minh Bacillus clausii ¢6 hoat tinh tc ché kha ning sinh truong cia vi
khuin gdy bénh va ting cudong kha ning mién dich (Urdaci va cong su; Urdaci MC,
Bressollier P, Pinchuk I (2004) Bacillus clausii probiotic strains: antimicrobial and
immunomodulatory activities. J Clin Gastroenterol 38: $86-90). Thong qua co chét
duoc tiét ra moi truong trong qua trinh sinh truéng thir cap, Bacillus clausii (rc ché su
phat trién ctia cac vi khuén Gram duong gy rdi loan tiéu hoa dudng rudt, tiéu biéu nhu
Staphylococcus aureus, Enterococcus faecium, va Clostridium dificile (Urdaci va cong
su; Urdaci MC, Bressollier P, Pinchuk I (2004) Bacillus clausii probiotic strains:
antimicrobial and immunomodulatory activities. J Clin Gastroenterol 38: S86-90). Bén
canh 6, Bacillus clausii dugc tim thiy c6 tac dung 1am giam céc hiéu tng gy doc té
bao ctia vi khuén Clostridium dificile va Bacillus cereus thong qua qua trinh bai tiét M-
proteaza, mdt enzym phén gidi protein (Ripert va cdng su; Ripert G, Racedo SM, Elie
AM, Jacquot C, Bressollier P, Urdaci MC (2016) Secreted Compounds of the Probiotic

4
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Bacillus clausii Strain O/C Inhibit the Cytotoxic Effects Induced by Clostridium difficile
and Bacillus cereus Toxins. Antimicrob Agents Chemother 60: 3445-54).

Viéc stt dung probiotic truc tiép thong qua dudng in, ubng dé phong ngira va hd
tro didu tri cac bénh v& hé tiéu hoa da co tir hang chuc ndm nay, tuy nhién cac bénh
dwong tidu hoa do loan khudn van con 12 mot vin dé kha phd bién, gay anh huong t6i
chit lugng cudc séng. Ly do chi yéu 1a do ngudn nude, thuc ph4m bi 6 nhiém va khong
phai lic ndo moi ngudi ciing ¢6 ¥ thitc chi dong sir dung loi khudn dé phong bénh. Vi
véy, viéc chi dong cung cép luong bao tir loi khudn vira di bang cach bd sung loi khudn
vao ngudn nude sinh hoat hang ngay c6 y nghia quan trong trong phong ngtra cac bénh
duong tiéu hod. Trén thi trudng c6 rat nhidu hang Gng dung san xudt nhidu méy loc nude
an toan, v4i chit lugng nudce dau ra dat tiéu chudn nuéc ubng ctia bo Y té. Tuy nhién,
chua c6 hing may loc nude nao cho ra loai nude bd sung loi khudn, nén viéc ché tao ra
cum co ciu bd sung loi khudn vao may loc nuée c6 v nghia mg dung thuc tién trong

viéc cung cap nude chira lgi khuan d€ cham sdc stc khoé duong rudt ctia con nguoi.
Bén chat ky thuit ctia sang che

Sang ché nham giai quyét cac van dé néu trén, cu thé 13 sang ché @& cap dén ché
phdm loi khuin duong rudt dé bd sung vao nude udng nhim can bang hé vi sinh trong
duodng rudt cia dong vat str dung, phwong phap san xudt ché phdm nay, co ciu bd sung
ché phim lgi khuén duong rudt vao nude ubng. Sang ché ciing dé cap dén thiét bi loc
nuée bd sung loi khudn dudng rudt co lip co cAu bd sung ché pham loi khudn dudong

rudt nay.

Theo khia canh thir nhét, sang ché dé cap dén ché pham loi khuan duong rudt dé
b sung vao nude ubng, trong d6 ché phim nay & dang 10ng chi chira bao tir séng cia vi
khuén Bacillus clausii ANA39 c6 trinh tw 16S néu trong SEQ ID NO.1 va bao tir séng
ctia vi khudn Bacillus subtilis ANA46 c6 trinh ty 16S rARN néu trong SEQ ID NO.2
v6i tong ndéng do hai loai bao tir nay nim trong khoang tir 1x10° dén 5x10° bao ti/ml,
ty 1& lwgng bao tt vi khuln Bacillus clausii ANA39/Bacillus subtilis ANA46 13 tir 1%
dén 1%o, va hai ching vi khudn nay duoc luu giif tai Trung tm nghién ctru bao ti loi
khuén cta cong ty TNHH ANABIO R&D, s6 22, 16 7, 8 khu db thi Van Khé, phuong
La Khé, quan Ha Déng, thanh phd Ha Noi, Viét Nam vé6i s Iuu giit 1an luot 1a ANA39
va ANA46.
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Sang ché ciing dé cap dén ching vi khudn vi khuan Bacillus clausii ANA39, trong
d6 ching vi khuén nay c6 trinh tw 16S néu trong SEQ ID NO.1 dugc luu gifr tai Trung
t4m nghién ctru bao tir loi khuan cta cong ty TNHH ANABIO R&D, 622,167, 8 khu
@6 thi Van Khé, phuong La Khé, quan Ha Pong, thanh phd Ha Noi, Viét Nam véi s6
luu gitt ANA39.

Theo khia canh thi hai, sang ché d& cip dén phwong phap sin xuét ché phim loi

khuén duong rudt theo diém 1, trong d6 phwong phap niy bao gdm cac bude:

a) thu bao t&r vi khuln Bacillus clausii ANA39, trong &6 ching vi khuan Bacillus
clausii ANA39 ¢6 sb luu gitt ANA39 tai Trung tim nghién ctru bao tir loi khuan cta
cong ty TNHH ANABIO R&D, 56 22,16 7, 8 khu d6 thi Van Khé, phudng La Khé, quan
Ha Pong, thanh phb Ha Nbi, Viét Nam dugc hoat héa va nubi ciy trong moi trudng bao
gdm pepton d4u nanh tir 16 dén 20 g/l, cao nAm men tir 2 dén 6 g/l, dudng dextroza tir
1 dén 3 g/1, NaCl tir 4 dén 8 g/, KC1tir 0,5 dén 2 g/I, MgSOu tir 0,5 dén 2 g/1, Ca(NOs),
tir 0,5 dén 3 mM, MnCla tir 5 dén 15 mM va FeSOatir 0,5 dén 2mM, nhiét do tir 30°C
dén 37°C, tbe d6 khudy tir 200 dén 300 vong/phut, lwrgng khi oxi cép véi tir 0,5 dén 3
mM/phiit, pH duy tri trong khoang tir 7,5 dén 8,5, thoi gian nudi ciy tir 2 dén 3 ngay,
sau khi thu hdi sinh khéi, pha v& té bao bang dung dung dich lysozym va ly tim thu
duoc bao tir vi khudn Bacillus clausii ANA39;

b) thu bao t& vi khudn Bacillus subtilis ANA46, trong d6 ching vi khuan Bacillus
subtilis ANA46 c6 sb luu gitt ANA46 tai Trung tAm nghién ctru bio tir loi khuén ca
céng ty TNHH ANABIO R&D, s6 22,16 7, 8 khu d6 thi Vin Khé, phuong La Khé, quan
Ha Pong, thanh phd Ha Noi, Viét Nam dugc hoat héa va nudi cdy trong mi trudng bao
gdm pepton d4u nanh tir 16 dén 20 g/1, cao ndm men tir 2 dén 6 g/l, dudng dextroza tir
1 dén 3 g/1, NaCl tir 4 dén 8 g/l, KoHPOq tir 2 dén 4 g/1, nhiét d6 tir 30°C dén 37°C, toe
d6 khudy tir 150 dén 300 vong/phut, lwong khi oxi cdp véi tir 0,5 dén 3 mM/phiit, pH
duy tri trong khoang tir 6,0 dén 8,5, thoi gian nudi cdy tir 2 dén 3 ngay, sau khi thu hdi
sinh khdi, pha vo té bao bing dung dung dich lysozym va ly tdm thu duge bao ti vi
khuén Bacillus subtilis ANA46; va

¢) thu ché phim 1oi khudn dudng rudt bing cach phdi tron bao ti vi khudn Bacillus
clausii ANA39 va bao tir vi khudn Bacillus subtilis ANA46 theo ty 1& lugng bao tit vi
khuln Bacillus clausii ANA39/Bacillus subtilis ANA46 1 tir 1% dén 1%o, sau d6 pha
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lodng hdn hop bao tir nay voi nude cit dén ndng do tdng hai loai bao ti nay nim trong
khoang tir 1x10° dén 5x10'° bao tir/m] thu dugc ché phdm loi khuin duong rudt & dang

long.

Theo khia canh thr ba, sdng ché dé xuat co ciu bo sung ché pham lgi khudn duong
rudt vao nudce udng, trong do co cau nay bao gom bom vi lugng duge diéu khién béi bo
diéu khién d€ bom mot lwgng ché pham lgi khuan duong rudt theo dieém 1 duoc dung

trong binh chira vao dudng nude uodng, trong do:

bom vi lugng dugce ndi gitra binh chira va dudng nude uong dé bom chinh xdc mot
luong ché pham c6 trong binh chira vao dudng nuée udng dé thu duge nude udng chira

loi khudn dudng rudt voi luong tir 1x10% dén 5x107 bao tir/ml;

b6 didu khién gdm mach didu khién duge gin vi xir Iy dé nhén tin hiéu tir cdm bién
Ivu lwong nude chay trong dudng nude ubng va tin hidu cam bién do ndng d6 bao tir vi
khudn trong binh chtra dé didu khién bom vi lvong bom chinh x4c mdt lvgng ché phim
loi khuén dudng rudt ¢6 trong binh chira vao dudng nuéc ubng dé thu dugc nuée udng

chira 1 x 10° - 5 x 107 bao tit/ml; va

binh chira dé chtra ché phim loi khudn duong rudt theo diém 1, trong d6 khac biét
& chd binh chira nay chita bao ttr vi khudn Bacillus clausii ANA39 va bao tir vi khuin
Bacillus subtilis ANA46 duoc pha voi nude voi tong hai loai bao tir nay nim trong
khoang tir 1x10° dén 5x10° bao tir/ml va ty 18 lwong bao ti vi khudn Bacillus clausii
ANA39/Bacillus subtilis ANA46 13 tir 1% dén 1%o, hai ching vi khuin ndy duoc luu
giit tai Trung t4m nghién ctru bao ti loi khun cta cong ty TNHH ANABIO R&D, s6
22,16 7, 8 khu d6 thi Vin Khé, phudng La Khé, quan Ha Pong, thanh phd Ha Noi, Viét

Nam.

Theo mot phuong 4n vu tién, trong d6 binh chira ché phdm loi khudn theo séng
ché duoc 1ip voi bom vi lugng qua van mdt chidu cho phép bom va cp ché phdm loi
khuén dudng rudt theo sang ché vao dudng nude udng mot chiéu.

Theo mot phuong an wu tién, trong d6 binh chira ma chura ché pham loi khuén nay
¢6 thé thao 1ip dé thay thé hodc bd sung ché phdm loi khuin duong rudt theo sang ché.

Theo khia canh th® ba, séng ché @ cap dén thiét bi loc nudc bd sung loi khuén

duong rudt duge 18p co ciu bd sung ché phdm loi khuin duong rudt theo sang ché, trong
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d6 co cau bo sung ché pham 1gi khuan nay dugc lap dit de bd sung vao dau ra cia dudng
nuée udng nhim thu duoc nude udng chira lgi khuan dudng rudt véi lugng tir 1x10° dén

5x107 bao ti/ml.

Mo ta van tiat cac hinh vé

Hinh 1 13 hinh v& so d0 co cau bo sung ché pham lgi khuan duong rudt vao nudc

udng theo sang cheé.

Hinh 2 14 hinh v& so 6 thiét bi loc nudc bd sung loi khudn theo médt phwong 4n cu
thé theo sang ché. Trong d6 thiét bi loc nudce nay 1a thiét bi loc nudc mang nano va nudc
duoc loc qua cac ce loc mang nano dé loai bé tap chét va dugc gin co chu bd sung ché

pham loi khuin theo sang ché dé thu duoc nude udng chira loi khuén dudng ruot.

Hinh 3 12 hinh vé& so db thiét bi loc nude bd sung loi khuén theo sang ché theo mét
phuong 4n cu thé. Trong d6 thiét bi nay 14 thiét bi loc nuéc qua mang RO véi nude dugce
loc qua céac cbe loc dé loai bo tap chét va dugc bom ting 4p bom qua mang loc RO. Co
ciu bd sung ché phim loi khudn duge 1ip dé bd sung loi khuan dudng rudt vao nude
sau khi qua mang RO @& vao binh tich 4p dé cung cép nudc ubng chira loi khuén duong

A

ruot.

Hinh 4 13 anh chup bao ti vi khudn Bacillus subtilis ANA46 (A) va Bacillus clausii
ANA39 (B) thu duge sau khi ly tdm dich té bao nudi cdy.

Hinh 5 12 hinh 4nh dia dém khuén lac sau khi cdy 100 pl clia cic mau nude tir cic
loai may loc nuée duge pha logng 1000 14n: (A) nuée loc tir thiét bi loc nude nano, (B)
nude loc tir thiét bi loc nude nano bd sung ché phém loi khudn duong rudt gé)m bao ti
loi khuln Bacillus subtilis ANA46 va Bacillus clausii ANA39, (C) nudce loc tir thiét bi
loc nude RO, (D) nudc lgc tur thiét bi loc nude RO duge bd sung ché phém loi khuén

dudng rudt gdm bao tir 1oi khuan Bacillus subtilis ANA46 va Bacillus clausii ANA39.

Hinh 6 1a anh chup céc co quan ndi tang cia tat ca céc tho thir nghiém cho thiy
khong c6 biéu hién khéc thuong v& hinh dang bén ngoai, mau séc clia cc td chirc tim,
phéi, gan, lach, than, da day, rudt cta cac thd thudc: nhém dbi ching (A), nhoém thir
nghiém lidu 6 x 10'°bao tir loi khudn/ngay (B), nhom thir nghiém liéu 1,8 x 10" bao tir
loi khudn/ngay (C) duge cho ubng lién tuc trong 28 ngay.
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Hinh 7 12 hinh 4nh gii ph?xu m6 bénh hoc gan, than, rudt non, dai trang cla cac
thé thudc: nhém dbi ching (A), nhém thir nghiém lidu 6 x 1010 bao tir 19i khudn/ngay
(B), nhém thir nghiém lidu 1,8 x 10" bao tir loi khudn/ngay (C) dugc cho udng lién tuc
trong 28 ngay: Tiéu ban bao gém (1) gan, (2) than, (3) rudt non va (4) dai trang dugc b
dinh bing Formalin 10 %, nhuém bang dung dich nhuém Hematoxylin Eosin (HE) va
quan sat dudi kinh hién vi quang hoc v6i d6 phong dai 400 1an.

Hinh 8 12 biéu dd biéu dién ti 1& cac loai vi khudn chiém da sb & duong rudt cia
tho thudc: nhoém ddi ching & ngay 0 (A) va sau 28 ngay (B); nhém thit nghiém lidu 1,8
x 10" bao tir loi khudn/ngay & ngay 0 (C) va sau 28 ngay (D).

M0 ta chi tiét sang ché

Sau diy, sang ché dugc mo ta chi ti€t véi cac phuong an thuc hién cu the c6 vién
din dn cac hinh v&, tuy nhién, cdc phuong 4n ndy chi nhdm muc dich md ta chi tiét
sang ché va cac vi du minh hoa cu thé chir khong nham muc dich han ché pham vi yéu

cau bao ho cta sang cheé.

Theo khia canh th& nhét, sang ché dé cap dén ché pham loi khuin dudng rudt dé
bd sung vao nude ubng, trong d6 ché phidm nay & dang 1ong bao gdm bao tir sdng cua
vi khuén Bacillus clausii ANA39 c6 trinh tu 16S néu trong SEQ ID NO.1 va bao tir séng
cta vi khudn Bacillus subtilis ANA46 c6 trinh tu 16S rARN néu trong SEQ ID NO.2.
Ché phim nay chira tong ndng d6 hai loai bao tir vi khudn Bacillus clausii
ANA39/Bacillus subtilis ANA46 nam trong khoang tir 1x10° dén 5x10'° bao ta/ml. Ty
1€ lugng bao tir vi khun Bacillus clausii ANA39/Bacillus subtilis ANA46 14 tir 1% dén
1%o. Hai ching vi khudn sinh bao tir niy dwoc luu gitt tai Trung tAm nghién ciru bio tir
loi khuén cua cong ty TNHH ANABIO R&D, 622,16 7, 8 khu d6 thi Vin Khé, phudng
La Khé, quan Ha Pong, thanh phd Ha N6i, Viét Nam vé6i sd lwu giit 1an luot 1a ANA39
va ANA46.

Chung vi khuan Bacillus clausii ANA39 1a chiing vi khuin thudc ho Bacillus sp.
dwoc phan 1ap tir rudt ga. Ching vi khudn Bacillus clausii ANA39 nay c6 khudn lac mau
vang nhat moc trén moi trudong LB (Luria-Bertani), pH t&i wu tir 7,5 dén 8,5, duong kinh
khuén lac khoang tir 1 dén 3 mm vién nhin, bé mit bong. Vi khudn Bacillus clausii

ANA39 13 vi khudn Gram dwong hinh que, kich thu6c chiéu ngang khoang 1 pm, séng
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trong mdi truomg ky khi hidu khi tiy nghi. Mbi truong thich hop d8 phat trién 13 moi
truong LB, DSM, TSB & pH 8,0. Hinh &anh bao tr lgi khuén tinh khiét cta ching vi
khudn Bacillus clausii ANA39 nay duoc thé hién trén Hinh 4B. Chiing vi khuén Bacillus
clausii ANA39 nay c06 trinh ty 16S néu trong SEQ ID NO.1 dugc luu giit tai Trung tdm
nghién ctru bao tir 1gi khuén cia cong ty TNHH ANABIO R&D, s6 22,16 7, 8 khu do6
thi Van Khé, phuong La Khé, quin Ha Dong, thanh phé Ha Noi, Viét Nam véi sb luu
gitt ANA39.

Céc thtr nghiém dénh gia v& diéu kién phét trién cta vi khuan Bacillus clausii
ANA39 cho thdy ching sinh truéng tot & ndng d6 mudi cao NaCl 8% & nhiét do thong
thuong 37°C. Tuy nhién, ching bi tc ché khi & noéng do mubi cao NaCl 6,5% va nhiét
d6 cao 1én t6i 50°C. Chung vi khuén nay c6 kha ning phat trién tbt trong ca didu kién
ky khi va hiéu khi, pH hoi kiém, tao mang sinh hoc & mirc do trung binh. Ngoai ra,
ching ndy c¢6 kha ning san sinh amylaza t6t, tiép dén 13 caseinaza, lipaza va ciing c6

kha néng san sinh catalaza va gelatinaza v6i lugng thap.

Céc tht nghiém in vitro cho thiy ching vi khuan Bacillus clausii ANA39 theo
sang ché, khoéng sinh ddc td, khong gay tan huyét va mac du khéang lai hai loai khéng
sinh clindamycin va erythromycin trong sb 13 loai khang sinh khao sat, nhung khong
chira plasmit mang gen khang chit khang sinh, chimg to chiing c6 tinh chét khdng khéng
sinh tu nhién hay ndi sinh ma khong phai do nhén vén chét di truyén tir bén ngoai. Két
qua phan tich trinh tu 16S rARN trén ngan hang gen véi trinh tw 16S rARN cua chiing
vi khudn Bacillus clausii ANA39 néu trong SEQ ID NO.1 cho thiy day 12 mdt ching
m&i, ¢6 do twong ddng trinh tir 16S rARN so v6i chiing gan nhit trong cdy phan loai 13
Bacillus clausii UBBCO07 v6i muc d tuong dong 1a 99,8%. Ching Bacillus clausii
UBBC07 1a mdt chiing d& dugc danh gia vé& do an toan va da ching t6 an toan véi ngudi
va dong vat (Sudha va cong su: Sudha MR, Bhonagiri S, Kumar MA. (2013), Efficacy
of Bacillus clausii strain UBBC-07 in the treatment of patients suffering from acute
diarthoea. Beneficial Microbes, 4(2):211-6). Ngoai ra, két qua phan tich hé gen cho thay
ching vi khuan Bacillus clausii ANA39 khong chtra gen ma hoa ddc td nén khong co

kha ning gy ddc hodc kich thich niém mac ctia ngudi va dong vat khi st dung.

Chung vi khudn Bacillus clausii ANA39 c6 kha nang tao bio tir véi d6 bén nhiét

cao, bao tir ndy ¢6 kha ning chiu duoc nhiét d6 18n t6i 65°C trong 20 phut, va c6 d6 séng
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bn dinh it nhét 24 thang trong didu kién nhiét d6 méi truong. Ching vi khudn Bacillus
clausii ANA39 c6 sb luu giit ANA39 va duge bao quin & dang bao tir dong kho dung
trong ti 4m sdu -30°C tai Trung tAm nghién ciru bao tir 1gi khuan cla cong ty TNHH
ANABIO R&D, 56 22, 16 7,8 khu d6 thi Van Khé, phuong La Khé, quan Ha Dong, thanh
phé Ha Nbi, Viét Nam.

Sang ché cling d& cap dén chung vi khuén vi khuan Bacillus subtilis ANA46, trong
d6 chung vi khun nay c6 trinh tw 16S néu trong SEQ ID NO.2 dugc luu giit tai Trung
tam nghién ciru bao tir 1oi khuén cta cong ty TNHH ANABIO R&D, 622,16 7, 8 khu
d6 thi Van Khé, phuong La Khé, quan Ha Pong, thanh phé Ha Noi, Viét Nam véi s6
luu gitt ANA46.

Chung vi khuan Bacillus subtilis ANA46 1a ching vi khuan thudc ho Bacillus sp.
duoc phan 14p tir phan nguoi. Ching ndy ¢6 khuan lac moc trén moi trudng Luria Bertani
(moi truong LB), pH 7,4, c6 hinh thai phéng, mép déu, khuin lac c6 mau tréng kich
thude khoang 2-4 mm. Vi khudn Bacillus subtilis ANA46 13 vi khuan Gram duong, hinh
que, kich thudc chiéu ngang khoang 1 pm. Vi khuan Bacillus subtilis ANA46 c6 bao tir
r4t bén nhiét, d0 séng gift duge 50% khi xtt Iy & 80°C trong 20 phut. Bao tir ctia vi khun
Bacillus subtilis ANA46 nay mim nhanh khi dugc cdy vao moi trudng c6 chét dinh
dudng, phat trién tét trong cic mdi trudng nudi cdy thong thuong, cu thé 1a moi truong
LB, Difco Sporulation Medium (DSM), Trypton Soy Broth (TSB) pH tir 6,0 dén 8,0
Hinh anh bao ttt Bacillus subtilis ANA46 tinh khiét sau khi nudi & moi truong DSM
dugc thé hién trén Hinh 4A.

Céc thir nghiém danh gia vé diéu kién nuéi ciy cho thiy vi khuln Bacillus subtilis
ANAA46 ¢6 kha nang sinh truéng nhanh & nhiét d6 37°C trong méi trudong hiéu khi va
cham & mdi truomg ki khi, moc duge & mdi trudng ¢6 mudi NaCl ndng do cao 1én t6i
6,5%. Ngoai ra, ching ndy c¢6 kha ning san sinh t6t mot sé enzym nhu amylaza,

caseinaza, gelatinaza cling nhu la catalaza va lipaza.

Céc thir nghiém in vitro cho thay vi khudn Bacillus subtilis ANA46 phan lap dwoc
theo sang ché 13 an toan, khong sinh doc td va vi khudn nay c6 trinh tu 16S rARN néu
trong SEQ ID NO.2. Hién chung vi khuén nay dang dugc luu gitt voi ma sd ANA46 tai
Trung tAm nghién ciru bao tir loi khudn ciia céng ty TNHH ANABIO R&D, s6 22,16 7,
8 khu d6 thi Van Khé, phuong La Khé, quan Ha Dong, thanh phd Ha Noi, Viét Nam.
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Bao tir ciia cac vi khuan Bacillus clausii ANA39 va Bacillus subtilis ANA46 nay
thu dugc bang cach nudi cdy vi khuin Bacillus clausii ANA39 va Bacillus subtilis
ANAA46 riéng r& dé sinh khéi tich tu bao tir, sau d6 pha v té bao sinh dudng, thu bao tir
tinh sach.

Céc ching vi khuan Bacillus clausii ANA39 va Bacillus subtilis ANA46 trai qua
qua trinh phan 18p, sang loc va tuyén chon dya trén cac ti€u chi: (i) sinh tdng hop manh
cac enzym co 1gi cho dudng tiéu hoa (amylaza, proteaza, lipaza), (ii) phat trién nhanh
va tao bao t&r v6i hiéu suét cao, (iii) tit ra cac chit khang khuén c6 tic dung tc ché vi
khudn gy bénh duong rudt, (iv) kich thich mién dich ty nhién & dudng rudt. Sau qué
trinh phan l4p, tuyén chon céc tac gia da thu duoc hai chiing vi khudn thudc loai Bacillus
clausii va Bacillus subtilis c6 hoat tinh vuot trdi. Cac ching nay dugce kiém tra bf?mg cac
giai trinh ty rARN 168 va so sanh v§i ngan hang gen. Trinh ty rARN 16S cua vi khuén
Bacillus clausii ANA39 néu trong SEQ ID NO.1 va Bacillus subtilis ANA46 n€u trong
SEQ ID NO.2. Céc chiing vi khun nay duoc hru gitt véi ma ANA39 va ANA46, tuong
ung.

Céc tac gia da thir nghiém va thiy riang, dé phat trién canh tranh va tao hé vi sinh
vat tot trong dudng rudt nham e ché céc vi sinh vat kich tng gay bénh hé dudng rudt,
vi du vi khudn gy bénh tiéu chay cap thi b sung mot lwong vi khuén loi khuan duong
rudt theo ty 18 va luong nhét dinh dé chung c6 thé phat trién, canh tranh va lap dugc mot
h¢ vi sinh khoe manh trong dudng rudt. Lugng bao tir vi khuin duoc st dung tinh theo
Iwgng bao tir hitu ich, nghia 13 lvong bao tir sdng, c6 kha nang phat trién thanh vi khuan
hoan chinh va c6 thé séng s6t qua moi trudng axit & da day. Luong bao tir sdng duge
x4c dinh trén co s& pha loadng theo loat va ciy 1én méi trudng thach, dua trén lugng

khudn lac thu duge dé tinh ra lugng bao tur séng.

Theo khia canh thi hai, sang ché dé cap dén phuong phéap san xuét ché pham loi
khudn dudng rudt theo sang ché, trong d6 phuong phap nay bao gdm cac bude: a) thu
bao tir thu bao tir vi khuin Bacillus clausii ANA39; b) thu bao tir vi khudn Bacillus
subtilis ANA46; va c) thu ché pham loi khuan dudng rudt.

Trong budc thu bao tir vi khuin Bacillus clausii ANA39, bao tir vi khuén Bacillus
clausii ANA39 12 bao tir thu duoc tir chiing vi khuan Bacillus clausii ANA39. Ching vi

khuén Bacillus clausii ANA39 giéng gbc duge luu gifr tai Trung tAm nghién ctru bao tir
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loi khuén cia cong ty TNHH ANABIO R&D, s6 22,16 7, 8 khu d6 thi Van Khé, phuong
La Khé, quan Ha Dong, thanh phé Ha Noi, Viét Nam véi s6 luu gilt ANA39.

Chung gidng gbc vi khuin Bacillus clausii ANA39 nay dugc hoat héa bing cach
chy vao méi truong LB bd sung 5% KCI trong didu kién lic. Nhiét dd nudi cly trong
khoang tir 30 dén 37°C trong tir 1 dén 2 ngay dé hoat hoa chiing gidng Bacillus clausii
ANA39. Vi khudn gibng gdc c6 thé 13 ching dugc nudi cdy, hru git trong didu kién luu
thong thudng hodc ¢6 thé & dang déng sau trong Nito 16ng. Trudng hop béo quan dong
su, truGe khi hoat héa, ching giéng gde nay cin dugc tan dong va ciy 1én mdi truong
phuc hdi dé thu khuén lac trude khi cy hoat hoa ching gidng vi khuén Bacillus clausii
ANA39. Lugng vi khuén ¢6 trong mdi trudng hoat héa sau khi nuéi chy dat khoang 4 x
108 té bao/ml.

Sau khi hoat hoa, ching vi khuan Bacillus clausii ANA39 dugc nudi cdy trong moi
trudng thich hop dé ting sinh khéi va tich tu bao tr. Moi trudng nudi cdy bao tir vi khuén
Bacillus clausii ANA39 thich hop duoc sir dung theo sang ché bao gdm cao nAm men
tir 2 dén 6 g/1, pepton d4u nanh tir 16 dén 20 g/1, duong dextroza tir 1 dén 3 g/l, NaCl tir
4 dén 8 g/1, KCl tir 0,5 dn 2 g/I, MgSO4 tir 0,5 dén 2 g/1. Sau khi hoa tan c4c thanh phan
mdi trudng nudi cdy, chinh pH trong khoang tir 7,5 dén 8,5 rdi tién hanh khir tring méi
truong & nhiét d6 ndm trong khoang tir 120°C dén 130°C trong khoang tir 10 phit dén
15 phit. M6i trudng sau khi khir tring duge dé ngudi. Tiép d6, bo sung Ca(NOs), tir 0,5
mM dén 3 mM, MnCL tr 5 mM dén 15 mM, FeSOq tir 0,5 mM dén 2 mM & dang vo
tring vao méi trudng ndy thu dugc moi truong nudi cdy. Moi truong nudi ciy nay duoc

str dung dé nudi ciy sinh khéi vi khuan Bacillus clausii ANA39.

Pé nuodi ciy thu sinh khéi vi khudn Bacillus clausii ANA39, vi khudn Bacillus
clausii ANA39 sau khi hoat héa dugc chuyén vao méi trudng nudi cdy va lén men nuéi
céy & nhiét do tir 30°C dén 37°C, tdc do khqu tir 200 dén 300 vong/phut, lugng khi oxi
cap vdi tir 0,5 dén 3 mM/phit. Trong qua trinh 1én men, duy tri pH trong khoang tir 7,5
dén 8,5. Thoi gian nudi cdy tir 2 dén 3 ngay ly tAm thu sinh khéi. Sau khi thu hdi sinh
khéi, dé thu bao tir, tién hanh pha v t& bao bing dung dung dich lysozym va ly tim thu
dugce bao tit vi khuan Bacillus clausii ANA39.

Qua trinh nudi céy thu bao tir vi khudn Bacillus clausii ANA39 duge thuc hién

bang cach b sung dich nudi ciy ching giéng Bacillus clausii ANA39 da dugc hoat hoa
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vao mdi trudng nudi cly da duge khir tring. Ty 18 dich nudi cdy ching Bacillus clausii
ANA39 da duoc hoat hoa voi méi trudng nudi cdy 12 tir 2 dén 10% (thé tich/thé tich).
Sau d6 nudi ciy & nhiét do tir 30°C dén 37°C, téc d6 khudy tir 100 dén 300 vong/phut,
tbc do suc khi oxy tir 0,5 mM/phut dén 5 mM/phut, pH duy tri trong khoang tir 7,5 dén
8,5. Thoi gian nudi cdy dwoc duy tri trong khoang tir 2 dén 3 ngay dé vi khudn sinh
trudng, phat trién nham thu sinh khéi. Bang thuc nghiém, cic tic gia d4 nhan thiy rang,
v6i didu kién nudi cdy néu trén, thoi gian nudi ciy tir 2 dén 3 ngay, vi khuén s& chuyén

sang giai doan tich lliy, tao bao tit, do d6 lugng bao tir thu duge s€ la t8t nhét.

D& thu bao tt vi khudn Bacillus clausii ANA39, can loai b té bao sinh dudng, cu
thé 13 sau khi 1én men, dich nubi cdy dugc ly tim d& thu sinh khdi chtra bao tir vi khuin
Bacillus clausii ANA39. Qua trinh nay cé thé dugc thyuc hién béng cach ly tdm hodc loc
dé thu sinh khéi. Theo mét phuong an wu tién, qué trinh thu sinh khdi dugc thuc hién
bang cach ly tim. Sinh khdi duge thu hdi va rira bang dung dich dém Tris HCI. Dung
dich dém Tris HCI duogc st dung dé rira sinh khdi vi khuén c6 pH tr 7,5 dén 8.5, néng
d6 10 mM dén 100 mM dé rira sach va gdy kich tmg tao bao tir. Tiép d6, sinh khdi duge
1 v6i lysozym ndng do tir 5 pg/ml dén 50 pg/ml dé phé vor 16p mang té bao sinh dudng,
Béng cach u sinh khéi trong méi trudng chira lysozym trong khoang tir 10 phut dén 60
phut & nhiét d6 tir 25°C dén 30°C, mang té bao dugc phé vo, giai phong bao tir. Tiép do,
rira loai mang té bao bﬁng nude mudi KC1 hodc NaCl néng d6 tir 500 mM dén 1 M véi
ty 16 tir 1:2 dén 1:20 (thé tich/thé tich). Sau mdi qu4 trinh rira, loc thu bao ti va rira lai
bang nude mubi tir 2 dén 3 14n. Cubi cung rira lai bing nude tinh sach tir 1 dén 2 14n thu
dugc dung dich bao tir vi khuan Bacillus clausii ANA39 dam dic co nﬁ”)ng do khoang 1
x 108 — 1 x 10" bao ti/ml. Bao tir nay c6 thé duge bao quan & dang 1éng trong thi lanh
am sau -20 °C dén -80°C trong vong 6 thang, hodic c6 thé dong kho néu bao quan lau dai

trude khi str dung phéi tron dé tao ché phém loi khuén duong rudt theo sang ché.

Trong budc thu bao tir vi khuén Bacillus subtilis ANA46, bao tir vi khuin Bacillus
subtilis ANA46 13 bao tir thu duge tir ching vi khuan Bacillus subtilis ANA46. Ching
vi khuan Bacillus subtilis ANA46 gidng gbc dugc luu gift tai Trung tAm nghién ciru bao
ttr 1oi khuén cia cong ty TNHH ANABIO R&D, s6 22, 16 7, 8 khu d6 thi Vian Khé,
phuong La Khé, quan Ha Pong, thanh phd Ha Noi, Viét Nam véi sb luu gitt ANA46.
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Chung giéng gdc Bacillus subtilis ANA46 niy dugc hoat héa bing cach ciy vao
moéi trudng LB trong didu kién 1ic. Nhiét d6 nudi cdy trong khoang tir 30°C dén 37°C
trong khoang tir 16 gitr dén 24 gid dé hoat hoa ching gidng Bacillus subtilis ANA46.
Vi khuén gibng gbc co thé 1a ching duge nudi cdy, luwu giit trong didu kién luu thong
thuong hodc ¢ thé & dang dong sau trong nito 16ng. Trudng hgp bao quan dong sau,
trude khi hoat hoa, chung gidng gbe nay can duge tan dong va ciy 1én méi trudng phuc
hdi dé thu khuan lac trude khi cdy hoat hoa ching giéng gbc Bacillus subtilis ANA46.
Luong vi khuin ¢6 trong mdi trudng hoat héa sau khi nudi cly dat khoang 2 x 10° té

bao/ml.

Sau khi hoat hoa, chung vi khudn Bacillus subtilis ANA46 dugc nudi cly trong
moi trudng thich hop d8 ting sinh khéi va tich tu bao tir. Méi truong nudi cdy bao i vi
khuan Bacillus subtilis ANA46 thich hop duoc sir dung theo séng ché bao gdm pepton
d4u nanh tir 16 dén 20 g/1, cao ndm men tir 2 dén 6 g/l, dudng dextroza tur 1 dén 3 g/,
NaCl tir 4 dén 8 g/1, KoHPO4 tir 2 dén 4 g/1. Cac thanh phan madi truong niy duogc hoa
v6i nude cit dén ndng do xac dinh, cu thé cao ndm men tir 2 dén 4 g/1, pepton dau nanh
tir 16 dén 18 g/1, NaCl tir 4 dén 6 g/l, dudng dextroza tir 1 dén 3g/1, KoHPO4 tir 2 dén 3
g/l. Sau khi hoa tan thanh phin mai tredng nudi cdy, tién hanh chinh pH vé khoang tir
6,0 dén 8,5 rdi khir tring méi trudong & nhiét dd ndm trong khoang tir 120°C dén 130°C
trong khoang tir 10 phat dén 15 phit, moi truong sau khi khir tring duge dé ngudi thu
duoc moi truedng nudi cly. Mdi truomg nudi cdy nay duogc sir dung dé nudi cdy sinh khdi

vi khudn Bacillus subtilis ANA46.

Dé nudi cdy thu sinh khéi vi khuén Bacillus subtilis ANA46, vi khuan Bacillus
subtilis ANA46 sua khi hoat héa dugc chuyén vio méi trudng nudi cdy va 1én men nudi
cdy & nhiét d6 tir 30°C dén 37°C, tbc d6 khudy tir 150 dén 300 vong/phut, lrgng khi oxi
cap véi tir 0,5 dén 3 mM/phit, pH duy tri trong khoang tir 6 dén 8, thoi gian nudi cAy tir
2 dén 3 ngay, sau khi thu hdi sinh khéi, pha v& té bao bang dung dung dich lysozym va
ly tam thu duge bao ti vi khuan Bacillus subtilis ANA46.

Qua trinh nudi céy thu bao t& vi khudn Bacillus subtilis ANA46 dugc thuc hién
bang cach bd sung dich nudi ciy chung gidng Bacillus subtilis ANA46 da duge hoat hoa
vao mdi trudong nudi cdy da dugce khir tring & trén. Ty 18 dich nudi cdy chung gidng

Bacillus subtilis ANA46 d3 dugc hoat héa véi méi truomg nudi cdy 1a tir 0,5 dén 10%
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(thé tich/thd tich). Sau d6 nuéi cdy & nhiét do tir 30°C dén 37°C, téc do khudy tir 100
dén 300 vong/phut, téc dd suc khi oxy tir 0,5 mM/phut dén 5 mM/phut, pH duy tri trong
khoang tir 6,0 dén 8,5. Thoi gian nudi cdy dugc duy tri trong khoang tir 1 dén 2 ngay dé
vi khuén sinh truéng, phat trién nhim thu sinh khéi. Bang thuc nghiém, cic tic gia da
nhan thiy ring, v6i diéu kién nudi cdy néu trén, thoi gian nudi cdy tir 1 dén 2 ngay, vi
khuén s& chuyén sang giai doan tich lily, tao bao tir, do d6 luong bao tir thu dugc s€ la

tot nhét.

Dé thu bao tir vi khuén Bacillus subtilis ANA46, can loai bo té bio sinh dudng, cu
thé 14 sau khi 1én men, dich nu6i céy duoc ly tdm dé thu sinh khdi chira bao ti vi khudn
Bacillus subtilis ANA46. Qua trinh nay co thé dugc thyuc hién bé‘mg cach ly tam hodc
loc dé thu sinh khdi. Theo mdt phuong 4n wu tién, qué trinh thu sinh khdi dwgc thuc
hién bing cach ly tdm. Sinh khéi dugc thu hdi va rira bang dung dich dém Tris HCL
Dung dich dém Tris HCI sir dung dé rira sinh khéi vi khuan c¢6 pH tir 7,0 dén 8,5, ndng
d6 10 mM dén 100 mM dé rtra sach va gy kich tng tao bao tir. Tiép d6 sinh khéi dugc
1 v6i lysozym ndng d6 tir 5 pg/ml dén 50 pg/ml dé pha vor 16p mang té bao sinh dudng.
Béng céch 1 sinh khéi trong méi trudmg chira lysozym trong khoang tir 10 phut dén 60
phut & nhiét do tir 25°C dén 30°C, mang té bao dugc phd v, giai phong bao tir. Tiép d6
rira loai mang té bao bang nudc mudi KCI hodc NaCl ndng do tir 500 mM dén 1M voi
ty 18 tir 1:2 dén 1:20 (thé tich/thé tich). Sau mdi qua trinh rira, loc thu bao tir va rira lai
bang nudc mudi tir 2 dén 3 14n. Cubi cing rira lai bang nude tinh sach tir 1 dén 2 1an thu
duoc bao tir vi khuln Bacillus subtilis ANA46 dam dic c6 ndng do khoang 1 x 10° -5
x 10 bao tir/ml. Bao tir ndy c6 thé duoc bao quan & dang 16ng trong thi lanh 4m sau -20
°C dén -80°C trong vong 6 thang, hodc déng khd néu bao quan lau dai trudce khi sit dung

phdi tron dé tao ché pham loi khuin dudng rudt theo sang ché.

Trong budc thu ché phdm loi khudn dudng rudt bang cach phdi tron bao tir vi
khuén Bacillus clausii ANA39 va bao tir vi khudn Bacillus subtilis ANA46 theo ty 18
lwong bao ti vi khudn Bacillus clausii ANA39/Bacillus subtilis ANA46 13 tir 1% dén
1%o. Tiép d6 pha loang hdn hop bao tir ndy véi nude cit dén ndng dd sao cho tong hai
loai bao tir ndy nam trong khoang tir 1x10° dén 5x10'° bao tit/ml thu duge ché pham loi

khuén duong rudt & dang 10ng.
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Céc tac gia dd nghién ctru va nhan thiy ring, d& ¢6 hiéu qua t6t dén hé vi sinh
duong rudt, thi ngoai viée cac vi sinh vat bd sung phai vuot qua duge moi trudong axit
trong da day, ma céc vi sinh vat nay can phai tao dugc hi€u qua tao hé vi sinh trong
duong rudt voi mat do du dé canh tranh dugc véi cac vi khuén gdy hai. Do d6, ngoai
viée st dung cc bao tir ctia vi khuin Bacillus clausii ANA39 va Bacillus subtilis
ANA46 thi cin ¢6 ty 18 phdi tron thich hop. Cu thé 13 cac bao tir vi khudn thu dugc &
trén ¢6 ndng dd khoang tir 1 x 10° dén 5 x 10! bao tir/ml dugc phdi ché v6éi nhau sao
cho lwong bao t Bacillus subtilis ANA46 gip khoang tir 100 dén 1000 14n lugng bao
t Bacillus clausii ANA39, hay n6i cach khac ty 1€ lugng bao tir vi khudn Bacillus
clausii ANA39/Bacillus subtilis ANA46 13 tir 1% dén 1%o. Theo cach khéc, trong ché
phém cudi thu dugc, lugng bao tir vi khuln Bacillus subtilis ANA46 dat it nht 1 x 10°
bao tir/ml va lugng bao tir vi khudn bao tir vi khuln Bacillus clausii ANA39 dat it nhat

1 x 10° bao tu/ml. Ché phim loi khudn dudng rudt thu duge & dang 16ng, mau tring nga.

Sang ché con dé cap dén co cu bd sung ché phim lgi khuin dudng rudt vao nude
ubng. Co chu bd sung ché phim lgi khuin dudng rudt vao nudc ubng theo sang ché
nham cdp mot lugng vi khudn c6 trong ché pham loi khuén dudong rudt nhim hd tro duy
tri hé vi sinh dudng rudt khée manh, gitp tranh dugc nhimg tac hai do vi khudn gay hai

phét trién qué mirc trong duong rudt giy ra, vi du dau bung hodc tiéu chay.

Nhu thé hién trén Hinh 1, 12 mo6t phuong 4n thé hién so d6 co cdu bd sung ché
pham 1oi khun duong rudt vao nudc ubng. Co ciu nay bao gdbm bom vi lwong duoc
diéu khién boi bd diéu khién dé bom mot lwong ché phdm lgi khudn dudng rudt theo

sang ché dugc dyung trong binh chira vao dudng nuée udng.

Bom vi lugng c6 thé 13 loai bom vi lugng bét ky cho phép bom, vi du nhung khong
chi gi6i han &, bom vi lvong cho phép bom mét lugng chét 16ng tir 0,1 dén 100 ml/phat
@& cAp mot lugng chét 16ng tir binh chira vao dudng nude ubng. Bom vi lugng nay dugc
gin giita binh chira va dudng nuéc ubng dé bom chinh xac mot lwong ché phim c6 trong
binh chira vao dudng nude udng. Cin ctr vao luu luong trén dudng nude udng, bom vi
lugng s€ bom mdt lugng dugc tinh trude sao cho cd thé thu dugc nude uéng chtra bao
tir loi khuan duong rudt voi lwong tir 1x10° dén 5x107 bao ti/ml. Nguoi c¢6 hidu biét
trung binh trong linh vic k¥ thuét nay hoan toan c¢6 thé tinh dugc lugng ché pham duoc

cap vao duong nudc udng theo luu lwong dong chay. Puong nudc ubng theo sang ché
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tot nhat 1a duong nudc ra cia may loc nude, vi du, nhung khong chi gidi han ¢, may loc
nude dang loc mang nano hodc mang loc RO d€ cung cap nudc uong cho ngudi va dong

vat st dung.

Dua trén cac thay d6i vé luu lugng dong chay ciia dudng nudce ubng ciing nhu
ndng do ctia bao tir vi khuan c6 trong binh chira ma bom vi lugng c6 thé duoc diéu chinh
théng qua bd didu khién. Theo mot phuong 4n cu thé, bd diéu khién nay bao gbm mach
diéu khién dugc gin vi xir Iy dé nhén tin hidu tir cam bién huu lwong nude chdy trong
dudng nude ubng va tin hidu cam bién do ndng d9 bao tir vi khudn trong binh chira dé
didu khién bom vi luong bom chinh x4dc mot luong ché phém loi khudn duong rudt co
trong binh chira vao dudng nuée ubng dé thu duoc nude ubng chira 1 x 10%- 5 x 107 bao
tir/ml dinh trude. Céc tin hiéu tir cam bién luu lwong ciing nhu tir cam bién do ndéng do
bao tir dwoc truyén v& vi xir Iy ctia bd diéu khién dé diéu chinh bom vi lugng ting hodc
giam luu lugng bom ché phim loi khudn duong rudt cip vao duong nude ubng phdi
tron voi dong chay trén dudng nude ubng nay dé thu duge nude ubng chira lugng bao
tu thich hop.

Mot phwong 4n uu tién cu thé dbi véi cac trudng hop luu luong dong chay trén
duong nude udng khong ddi, ham lugng bao tir cia ché phim loi khudn dudng rudt
trong binh chtra khong dbi thi luu lugng cta bom vi lugng c¢6 thé dugc c¢b dinh & mot
gi4 tri dinh trudc, khi d6 tin hidu d& bom vi lvong bom ché pham loi khuan s& dugc thiét

18p theo tin hi€u cap nudc trén dudong nude udng.

Binh chtra d& chira ché phim loi khudn dudng rudt theo sang ché. Binh chira nay
khong bi gi6i han cu thé, nhung t6t nhit & dang tii, binh hodc dang dng véi thé tich tir
50 dén 500 ml va c6 cac ren ndi cho phép thao lép d& dang vai dudng cip ctia bom vi
luong. Binh chita nay chira ché phim loi khudn theo sang ché, cu thé 1a binh chira nay
chira bao tir vi khudn Bacillus clausii ANA39 va bao ti vi khudn Bacillus subtilis
ANA46 duge pha v6i nudce véi tong hai loai bao tir nay nim trong khoang tir 1x10° dén
5x10'° bao tir/ml. Ty 18 lwong bao tir vi khuan Bacillus clausii ANA39/Bacillus subtilis
ANAA46 13 tir 1% dén 1%o va hai chiing vi khudn tao bao tir nay dwgc luu gitt tai Trung
tdm nghién ctru bao tr lgi khuin ctua cong ty TNHH ANABIO R&D, $6 22,16 7, 8 khu
do thi Van Khé, phuong La Khé, quan Ha Dong, thanh phé Ha Noi, Viét Nam.
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Nhu vdy, trong qua trinh st dung, bang viéc bom cip lrgng ché pham loi khudn
c6 trong binh chira vao duong nudc udng béi bom vi lugng, lugng ché pham lgi khuin
s& duoc st dung, do d6 khi can, c6 thé thay thé hoac bd sung ché phdm lgi khuén nay
vao binh chira. Do d6, co ciu bd sung ché pham lgi khuén theo séng ché ¢6 thé con c6
b canh bao cho phép canh bao nguoi st dung cling nhu cho phép theo doi vé lugng ché
phidm dé c6 thé bd sung hoic thay thé binh chira nhim dam bao bom vi lugng c6 thé van
hanh d& cung cp mét lwong ché phdm loi khuén vao dudng nudce ubng nhu duoc thiét

1ap trudce.

Theo mot khia canh khéc, sang ché dé cap dén thiét bi loc nude bd sung loi khuin
dudng rudt, trong d6 thiét bi nay duge lip co cdu bd sung ché pham loi khudn dudng
rudt theo sang ché. Céc hinh 2 va hinh 3 thé hién so dd v& thiét bi loc nuée cu thé duge

duoc lip co ciu bd sung ché pham lgi khuan dudng rudt.

Hinh 2 mé td mot phwong 4n wu tién vé thiét bi loc nude bd sung loi khun duong
rudt st dung mang siéu loc hodc mang loc nano. Thiét bi loc nu6e nay bao g@)m cac cbe
loc (161 loc) duge ghép nbi tiép nhau. Cée loc 1 thudng 1a cbe loc polypropylen cho phép
loc thd, trong d6 loai bo cac thanh phén nhu ri sét, rong réu, cat. Cbc loc 2 (UDF) ¢6
ban chét 1a carbon, cho phép hip phu c4c ion kim loai ning khir héa chét doc t6. Ce
loc carbon (CTO) 3 cho phép khir mau, khir mii, 1am rong nuéc va cén bang pH. Cac
cbe loc nay duoc 1p ndi tiép nhau dé cho phép loc nudc tir ngudn nude vao dé thu duoc
nude loc c6 thé uéng duoc truc tiép. Cac phuong an khéc vé qua trinh loc c6 thé thuc
hién hodc dua ra boi ngudi ¢ hiéu biét trung binh trong linh vuc k§ thut va khong
thudc pham vi cla séng ché, mién 13 nudc thu duge c6 kha nang uéng truc tiép. DPé bd
sung bao tir loi khudn, co ciu bd sung ché pham loi khudn dwoc lip sau cac 16i loc, trude
voi nude dé thong qua bomn vi lwong, bao tir loi khuan dugc bd sung truc tiép vao

duong nudce trudce khi chdy qua voi cho ngudi hode dong c6 the sir dung.

Hinh 3 mé t4 so dd thiét bi loc nude RO, trong d6 thiét bi nay dugc gan co ciu bd
sung lgi khuén dudng rudt theo sang ché. Trong d6 nude sau khi di qua cac cbe loc (16
loc) cho phép loai bé céc thanh phan khoang, vi lugng, da lwong va vi khuén s& duoc
qua bom ting 4p d& bom loc qua mang loc RO. Co ciu bd sung lgi khudn dudng rudt

theo sang ché dugc gan phia sau mang loc RO dé bo sung lgi khuan vao nude sach vao

19



4165 20/40

dudng nuée thanh phdm. Nude nay c6 thé dugc bom vao binh tich 4p trude khi chay

qua voi de cung cap cho nguoi str dung.

Theo mét phuong an cu thé, nuéc sau khi loc ¢6 thé duge cung cip cho ngudi sir
dung thong qua qua voi nudc cia thiét bi loc nuée RO. Bom vi lugng duge st dung khi
nay c6 thé 1a bom nhu dong két ndi chung véi ngudn ctia bom ting 4p (hoic duge kich
hoat khi may bom ap hoat dong) ctia mdy loc nuge. Co chu bd sung ché phdm loi khuan
theo sang ché duoc lip voi bom va cép vao dudng nudce thong qua van mot chidu qua
khép ndi chit T. Khi 4p suét trong binh tich 4p ctia hé théng loc giam xubng dén mirc
nhét dinh, role ap suit s& dong dién cap cho may ting bom dé bom nudc loc qua mang
RO véi mot lugng xac dinh, khi do déng hoi bom nhu ddng cling hoat dong dé cung cép
mdt lwong dung dich chira bao ti lgi khuén trong binh chira hoa véi nude sau khi loc dé
vao binh tich 4p. Khi 4p suét trong binh du 16n, bom 4p va bom nhu dong s& ngit dé tao
ra nu6e c¢6 bd sung ché pham vi khudn loi khuan theo séng ché. Luong vi khuén b6 sung
khi d6 dugc can ot theo lugng vi khudn c6 trong ché phdm va luu lugng nuéc qua mang
loc RO sao cho néng d6 bao tt loi khudn trong nudce loc daura dat khoang 1x10° - 5x107
bao tit/ml, ddm bao cho lugng loi khuén cho mbi ngudi sir dung khoang tir 100 ml dén
2 lit nu6e loc nay dé dn va udng hang ngay s& hip thu dugc khoang 100 triéu - 10 ty bao
tir 1oi khudn. Lwong bao ti loi khudn nay nim trong khuyén céo boi td chirc khoa hoc
Probiotic va Prebiotic quc té cho lidu ding loi khuin hang ngdy tuy theo muc dich

phong ngira hay hd trg didu tri cac bénh dudng tiéu hoa.

Nhu viy, cin thdy ring, viéc gin co cdu bd sung lgi khuin theo sang ché vao thiét
bi loc nuée gia dung hodic thiét bi loc nude céng nghiép hoan toan c6 thé thuc hién duge
tiy vao cac thiét bi loc nude da biét. Cac thiét bi loc nude gia dung cé thé dugc gin co
c4u bd sung lgi khudn theo sang ché nay khac biét & chd khong cdp nuée tinh khiét ma
cung cép nuGe chira bao t vi khuén hitu ich duong rudt, gitip hd tro 6n dinh hé vi sinh

dudng rudt clia ngudi va dong vat.

Céc thiét bi loc nudc duge lép co ciu bd sung ché pham loi khuén cho phép thu
duoc nuéc udng chira loi khuin dudng rudt voi lugng tir 1x10° dén 5x107 bao ti/ml.

M6t vi du minh hoa cu thé dbi vai thiét bi loc nuée gia dung, nudc dau vao duoc
bom qua may loc nudc thong thuong hodc may loc nudc RO gia dung v6i cong suit

khoang 5-20 L/gid. Khi d6 co ciu b sung loi khuin s& bom cdp vao vé6i luu luong
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khoang tir 0,25-10 ml/gi& cho phép cap lwong bao tir vi khuan Bacillus clausii ANA39
va bao ti vi khudn Bacillus subtilis ANA46 ndng d6 khoang tir 1x10° dén 1x10'° bao
tir/ml dé thu dugc nude c6 ndng dd bao tir ndm trong khoang tir 1x10° dén 1x107 bao tir
/ml. Khi d6 véi lwgng nude st dung theo khuyén céo, ngudi udng nuée nay sé& duge
cung cip mot lwong vi khudn du dé duy tri hé vi sinh vat dudng rudt khée manh, gitp

loai bé cac vi khuan gay hai.
Vi du thwe hién sang ché
Vi du 1: Sdn xuit dung dich loi khudn dwong rugt

Thu nhén chung giéng gbc vi khuan Bacillus clausii ANA39 va Bacillus subtilis
ANA46 ¢6 s6 luu gitt 14n lugt 1a ANA39 va ANA46 tai Trung tm nghién ctru bao tit
loi khudn ctia Coéng ty TNHH ANABIO R&D, L6 7,8 Lién ké 22, KPT Vin Khé, La
Khé, Ha Pong, Ha Noi. Cac miu ching gidng gdc nay dugc nudi trén moi trudong bao
quéan trong 6ng nghiém trén moi trudng thach nghiéng.

Thiét bi nudi cdy, may ly tim, dung cu thi nghiém, cdc nguyén liéu, héa chét nhu
cao nAm men, soy pepton, duong dextroza, cac loai mudi NaCl, KCl, KoHPO4, KHoPOq,
FeSO4, MgS04, Ca(NO3)2, MnCly, enzym lysozym dwgc mua tir nha cung cip, moi
truong vi sinh LB, MRS duoc mua tir nha cung cép (Merck).

+ Thu bao tir vi khuln Bacillus clausii ANA39

Céy mau ching gidng gbc Bacillus clausii ANA39 trong 6ng thach nghiéng vao
trong 5 lit mdi trudng LB b sung 5% KC1 tiét tring, nudi lac hoat héa & nhiét d6 khoang
35°C trong 1 ngay d¢ hoat héa chiing gidng Bacillus clausii ANA39.

Cén 400 g cao nim men, 1800 g pepton ddu nanh, 600g NaCl, 150g KCI, 200g
dudng dextroza, 150 g mudi MgSO4 va pha véi 100 lit nuée RO. Sau khi khir tring &
nhiét d6 120°C trong 15 phut, dé ngudi dén nhiét 6 phong, tiép d6 bd sung Ca(NOs),
dén n6ng d6 cudi 2 mM, MnCl, dén néng d6 cubi 10 mM va FeSO4 dén néng do cubi 1
mM thu duge méi trudng nubi cdy.

B6 sung 5 lit mdi truong nhan gidng LB vao 100 lit méi trudng duge chudn bi &
trén, sau do nudi céy & nhiét do tir 37°C, toc do khuéy 100 vong/phut, tdc do suc khi 0):4%
0,5 mM/phut trong 18 gid ddu, 2 mM/phut trong thoi gian con lai, pH 8,0, thoi gian nuodi
2 ngay.
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Chuyén toan bd moi trudng nudi cdy vao thiét bi ly tim dé thu sinh khéi. Rira sinh
khdi bing dung dich dém Tris HCI, pH 8,0, ndng d6 30 mM. Tiép d6 1 véi lysozym
ndng do tir 10 pg/ml trong 30 phut & nhiét do 25°C. Sau d6 rira v6i nude mudi KC1 1M
voi ty 16 tir 1:5 dé loai té bao sinh dudng. Lap lai qué trinh rira 3 1an. Cubi cing rira lai
br?mg nude tinh sach thu duge bao tir vi khuén Bacillus clausii ANA39. Bao ttr ndy duoc
dinh lugng trong nudc dén 3.4 x 10° CFU/mL, thu dugc 500 mL bao tir Bacillus clausii
ANA39.

MAu bao tir ndy duge kiém tra trén kinh hién vi, két qua cho thdy bao tit thu dugc

dang hinh hat déu nhu trén Hinh 4B.
+ Thu bao tir vi khuln Bacillus subtilis ANA46

CAy mAu chung gibng gdc Bacillus subtilis ANA46 trong 6ng thach nghiéng vio
trong 1 lit mdi trudng LB tiét tring, nudi lic hoat hoa & nhiét do khoang 35°C trong 2
ngdy dé hoat héa chung giéng Bacillus subtilis ANA46.

Can 300 g cao ndm men, 1,7 kg pepton d4u nanh, 500 g NaCl, 200 g dudng
dextroza, 250 g KoHPOgs, va pha vai 100 1it nuée RO. Sau khi khir trung & nhiét 4o
120°C trong 15 phut, dé nguoi dén nhiét d6 phong, thu duge mdi trudng nudi cy.

B6 sung 1 lit méi trudng nhan gidng LB vao 100 lit mdi trudng dugc chudn bi &
trén, sau d6 nudi cdy & nhiét do tir 37°C, tbe d6 khudy 150 vong/phut, tée do suc khi oxy
1 mM/phut, pH = 7,4, thoi gian nudi 1 ngay.

Chuyén toan bd mdi trudng nudi cdy vao thiét bj ly tim dé thu sinh khdi. Rira sinh
khdi bang dung dich dém Tris HCL, pH 8,0, ndng d6 30 mM. Tiép d6 0 véi lysozym
ndng do tir 10 pg/ml trong 30 phat & nhiét d6 25°C. Sau d6 rira véi nude mudi KC1 1M
voi ty 18 tir 1:5 @& loai té bao sinh dudng. Lip lai qué trinh rira 3 1an. Cudi ciing rira lai
béng nude tinh sach thu dugce bao tt vi khudn Bacillus subtilis ANA46. Bao tir nay duoc

dinh lugng trong nuéc dén 3,2 x 10! CFU/mL, thu duge 500 mL bao tit Bacillus subtilis
ANAA46.

Mau bao tir ndy dugc kiém tra trén kinh hién vi, két qua cho thay bao tir thu dugc

dang hinh bau duc déu nhu trén Hinh 4A.
+ Thu dung dich probiotic
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B6 sung 100 ml dich chira bao tir vi khudn Bacillus subtilis ANA46 & ndng d6 3,2
x 10! bao ti/ml, 1 ml dich chira Bacillus clausii ANA39 & ndng do 3,4 x 10'° bao tir/ml,
b sung nude cat da 20 lit. Sau khi khudy tron déu thu duge san pham probiotic dang
dich 16ng, mau tring nga. Dung dich nay dwgc déng vao céc ti nhya véi dung tich 300
ml/tai boi may tw dong. Sau khi danh gia cam quan thi tir 20 lit dung dich hdn hop bao
tir thu duge 65 tai ché phim probiotic dang hdn hop bao tir Bacillus subtilis ANA46 va
Bacillus clausii ANA39 véi ndng do tong cong 1,5 x 10° bao ti/ml.

Vi du 2: Thiét bi loc nwéc bé sung loi khuin dwong rujt

Co chu bd sung loi khuin dudng rudt duge lép trye tiép va thiét bi loc nuéc RO
gia dung, co cAu nay bao gdm bom vi lugng véi str dung d4u bom YZ15 va dng silicon
16#, luu lugng dugce thiét 13p theo luu lugng dong chdy cua thiét bi cép nudc dat 20
ml/gi¢. Tai nhya dung tich 300 ml chira loi khuin duong rudt theo Vi du 1 duoc gin
vao dau hit cua bom vi lugong cho phép cép bao t loi khudn thu dugc tir vi du 1 ¢6 mat
dd 1,5 x 10° bao tir/ml. Bom vi lwgng 1a bom nhu ddng dugc thiét 13p dua trén luu luong
nude chiy qua dng nudce thanh phim cua thiét bi loc nudc va hoat dong ddng thoi véi
bom ting ap ctia may loc s& cho ra luu luvong khoang 1 ml/vong quay thdong qua bang
diéu khién.

Bom vi lvong nhu dong nay dugc két ndi chung véi ngudn ciia my bom 4p va
dugc kich hoat khi may bom ap cua thiét bi loc nudc hoat dong. Thiét bi sir dung 6ng
silicon 16# dwoc 1ap vao ddu quay clia may bom, 1 dau dng duge két ndi véi tai chira
dung dich bao tir 1oi khudn, diu con lai qua van 1 chidu va két ndi véi dudng nude sau
mang loc RO qua khép ndi chit T, truée binh tich ép.

Khi 4p sut trong binh tich 4p ciia hé thdng loc gidm xudng dén murc nhét dinh,
role 4p suét s& dong dién cip cho may bom 4p, ddng thoi bom nhu dong cling hoat dong
bom bao tir loi khuén tron ciing v6i nude RO véi ti 18 bd sung 1 ml bao tir i khuan/1
L nudc dé di vao binh tich 4p. Khi 4p suét trong binh da 16n, bom 4p va bom nhu dong
s& ngit dé tao ra nuéc bd sung hdn dich tinh khiét chira bao tir sdng c6 mat do bao tir
nim trong khoang du kién 13 1 x 10°dén 1 x 107 bao tir/ml.

Vidu 3. Ddnh gid mat do vi khuin trong nudc diu ra ciia mdy loc nwéc bo sung bao

tit loi khudn

bé x4c dinh mat d6 vi khuan cé trong nudce sau khi qua mdy loc, lay 10 ml nude

tai voi ra cia may loc nudce bd sung lgi khuan & 3 thoi dieém khac nhau, sau do, tién hanh
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kiém tra, d4nh gia kha ning séng ctia vi khuén. Phurong phép thir nghiém dugc tién hanh
bing phuong phap nudi ciy, pha lodng theo loat va nudi cdy trong 1 ngay trén moi
truong chudn dé x4c dinh kha nang hoat dong cia vi khuén khi cép vao nude loc. Két
qué trung binh ciia téng sb vi khudn ciia 03 14n nudi ciy ctia mbi miu dwgc néu trong

Bang 2 va trén Hinh 5.

Hinh 5 12 hinh &nh dia dém khudn lac sau khi cdy 100 pl ctia cac mAu nudc tir cAc
loai may lgc nuée dugce pha loang 1000 lan: (A) nudce loc tu thiét bi loc nuéc nano, B)
nude loc tir thiét bi loc nude nano bd sung ché phém lgi khudn dudng rudt gém bao tir
loi khudn Bacillus subtilis ANA46 va Bacillus clausii ANA39, (C) nudc loc tir thiét bi
loc nuéc RO, (D) nuédce loc tir thiét bi loc nude RO duge bd sung ché phém loi khudn

dudng rudt gdm bao tir loi khudn Bacillus subtilis ANA46 va Bacillus clausii ANA39.

Bang 2. Két qua danh gia kha nang sdng ctia vi sinh vt trong ché pham probiotic

24/40

STT Tén miu Tbng s6 vi khuan (CFU/ml)
Lan 1 Léan 2 Léan 3 Trung
binh
1 | May loc thuong 0 0 0 0
r \ A 5
o |Méylocthudngbd | 35 465 | 334105 | 2,6x105 | 22X 10
sung bao tr 1gi khuan
3 May loc RO 0 0 0 0
4 | MaylocRODOsung 1 45 105 | 295105 | 20x10° | 2.8x 10°
bao tr loi khuan

Theo bang trén cho thdy, truéc khi bd sung bao tir lgi khuan mdy loc nuéc khong
¢6 chira vi khuén, sau khi bd sung bao tir loi khudn vao may loc, nudc dau ra s& ¢ chira
bao loi khuan v&i ndng d6 nim trong khoang cho phép 1a tir 10° dén 107 CFU/ml. Nhu
vy v6i mot ngudi st dung trung binh 1 dén 2 lit nude/ngay s& duge cung cip khoang
tir 108 dén 10 bao tir loi khun, mot lugng vi khun phit hop cho ngudi st dung 1au dai

mot hé vi sinh vat duong rudt khde manh.
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Vi du 4. Pdnh gid dp an toan ciia ché phim lgi khudn dwong rugt

D6 an toan ctia ché pham dugc danh gia thong qua thir nghiém doc tinh cAp trén
md hinh chudt, doc tinh ban truong dién trén md hinh thé. Dia diém thir nghiém dugc
tién hanh tai Khoa Dugc Iy - Vién Kiém nghiém Thudc Trung Uong trong thdi gian tir
ngdy 17/06/2021 dén 29/07/2021.

Ché phim thtr nghiém & dang 16ng dugce déng géi 5 ml/dng chira bao tir vi khuén
Bacillus subtilis ANA46 va bao tir cia vi khuln Bacillus clausii ANA39 v&i tong lugng

1,5 x 107 bao ti/ml duge san xuit theo Vidu 1.

Thir nghi€ém ddc tinh cép duge thue hién trén 50 con chudt nhit tring gidng Swiss,
v6i lidu dung gip 60 14n lidu khuyén céo sir dung hang ngiy & ngudi (twong dwong 1,8
x 10" bao tir/ngdy) trong vong 7 ngay, theo ddi: s chudt chét, mirc @ tiéu thy thirc an-
nuwde ubng, khéi luong chudt va cac biéu hién bt thuong (vé thé trang, hanh vi, van
dong, nudc tidu...) trong cdc nhoém ching va nhom thir. Sau 7 ngay cho chudt ubng miu
thir v6i mire lidu tir 20,0 ml mAu thikg chudt dén 60,0 ml miu thir/ kg chudt, khong
nhan thiy c6 bt ctr biéu hién bt thuong so véi nhom chimg. Trong thdi gian 7 ngay
thtr nghiém, chudt an uéng, hoat dong binh thuong, khong c6 chudt chét, quan sat dai
thé cho thiy khong c6 su khéc biét & cic co quan ndi tang (tim, phdi, gan, lach, than,
rudt) so v6i nhoém chimg. Nhu vy, thir nghiém doc tinh cip véi miu ché pham thi

nghiém néu trong Vi du 1 khong tim thiy lidu gdy doc cp tinh & chudt.

Thir nghiém ddc tinh ban trudng dién duge thuc hién trén d6i tugng thd
Newzealand trudong thanh khoé manh, khong mang thai hodc cho con bu, chua trai qua
thir nghiém nao truée d6. Phuong phap danh gia 1a phuong phap mu don, nhém ddi
chiing song song, phan ngiu nhién vao 3 nhém. Thé duge nudi mdi con mot 1ong trong
phong nudi c6 kiém soat nhiét do va dd 4m thich hop véi thire &n va nude udng theo nhu
cau. T4t ca cac thao tac trén dong vét thi nghiém déu dugce tuan theo cac quy trinh vé
cham séc va st dung dong vt thi nghiém ctia Khoa Dugc Iy — Vién Kiém nghiém thudc
Trung Uong. Vi lidu ding twong dwong 6 x 10'° bao ti/ ngudi/ ngay va lidu gip 3 1an
twong duong 1,8 x 10'! bao ti/ ngudi/ ngay, tho duge st dung ché phim lién tuc trong
28 ngay, sau d6 theo doi tiép 14 ngay sau khi ngirng st dung ché phdm, mau thir khong

anh huéng dén can nang, thé trang, van dong cua tho thir nghiém.
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Két qua thir nghiém cho thiy tho khée manh, ting cin déu. V& céc chi s6 sinh héa
danh gi4 chirc ning gan, thin (hoat d§ cac enzym AST, ALT, protein toan phan,
bilirubin toan phén, cholesterol, glucoza, urea, creatinin) va cac chi sb huyét hoc
(héng cau, hemoglobin, hematocrit, bach cAu, tiéu ciu) khong c6 su khéc bigt c6 y
nghia & thoi diém trude thi nghiém, sau 14 ngay ubng miu thtr, sau 28 ngay ubng
mAu thir, va sau 14 ngay ngirng udng mAu thir giita hai nhém thit nghiém so v6i nhém

chung.

Hinh 6 14 hinh anh quan sét dai thé cac co quan ndi tang cua thé thir nghiém cho
thdy: khong c6 biéu hién khac thuong vé hinh dang bén ngoai, mau sdc cla céc to
chirc tim, phéi, gan, lach, than, da day, rudt cia cac tho nhom thir nghiém. Trong do
(A) nhém dbi chimg, (B) nhom thir nghiém lidu 6 x 10'° bao tir loi khuan/ngdy, (C)
nhom thir nghiém lidu 1,8 x 10! bao tir loi khudn/ngay dugc cho udng lién tuc trong 28

ngay.

Hinh 7 thé hién hinh anh quan sét vi thé: tiéu ban gan, thén, rudt non, dai trang
duoc cb dinh bang Formalin 10 %, nhudm bang dung dich nhuém Hematoxylin Eosin
(HE) va quan sat dudi kinh hién vi quang hoc. Két qua quan sat vi thé do Bo mon Giai
phAu sinh 1y bénh - Trudng Pai hoc Y Ha Noi thye hién cho thiy cac con tho thir nghiém
déu co gan, than, rudt non, dai trang binh thudng khong phat hién ton thuong, hinh &nh
cu tric trong gi6i han binh thudng. Khong c¢6 cac triéu chimg bit thuong lién quan dén
mau thir véi 2 mure lidu thir nghiém 13 20,0 ml mAu thir/kg chudt dén 60,0 ml miu thi/
kg chudt (twong duwong 6 x 10'° bao ti/nguodi/ngay va 1,8 x 10!! bao ti/ngudi/ngdy) so
v6i nhom chimg. Trong d6 (A) nhém dbi ching, (B) nhém thir nghiém lidu 6 x 10'° bao
tir 1oi khudn/ngay, (C) nhém thir nghiém lidu 1,8 x 10! bao tir 1oi khuan/ngay duogc cho
ubng lién tuc trong 28 ngay: Céc hinh 4nh bao gbm (1) gan, (2) than, (3) rudt non va (4)
dai trang dugc cb dinh b%mg Formalin 10 %, nhudm béng dung dich nhuém Hematoxylin
Eosin (HE) va chup qua kinh hién vi quang hoc véi d6 phong dai 400 lan.

Céc két qua thir nghiém doc tinh cip va ban truong dién trén mo hinh dong vat da
cho thay ché phim rét an toan, khong c¢6 kha ning giy ddc cép tinh ngay ca khi ding
v6i lidu rét cao (gdp 60 1an lugng khuyén céo) va khong giy doc ban truong didn khi sir

dung lau dai trong 1 thang v6i ndng cao gép 3 1an luong khuyén céo.
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Vi du 5. Ddanh gid hi¢u qud lam ting mat dp loi khudn trong hé vi sinh dwong rujt

cita ché phim loi khudn dwong rujt

Thé duoc sir dung 1am m6 hinh d& danh gia tac dung cin bang hé vi sinh vat dudng
rudt khi sit dung ché phdm. MAu phén tho ctia 2 nhém ddi chting va nhém thir nghiém
duoc 14y tai 2 thoi diém ngay 0 (trude khi cho tho #n ché pham) va ngay 28 sau khi cho
thé an ché phidm dé phan tich toan bd hé vi sinh vat (microbiome) ¢ trong mau phan

bang k§ thuat giai trinh tu gen thé hé méi va phan tich 16s ARN metagenome.

Cu thé, léy 0,2 g phan tho, hoa tan trong 0,5 ml nuée cét, ly tdm 8000 vong trong
3 phut, hut 200 pl dich ndi di tach tdng hé gen cla cic vi khuin c6 trong phan bang
ADN mini kit ciia hang Quiagen- Dtrc. Hé gen clia vi khuén trong miu phan da dugc
tinh sach duoc chuyén dé phén tich béi hang Macrogen, Han Quéc dé phén tich
microbiome dudng tiéu hod. Két qua phan tich cho thdy trong 1 ml phan thé c6 khoang
161.946 loai vi sinh vét khac nhau, tuy nhién c6 04 loai chiém da s6 trong quan thé vi
sinh duong rudt tho 1 3 loai loi khudn Intestinimonas butyriciproducens, Neglecta

timonensis, Bifidobacterium magnum, va 1 loai hai khuan Murimonas intestini.

Két qua thé hién & Hinh 8 cho thdy & ngay 0 ca nhém ddi chimg va nhém thir
nghiém déu c6 mat do vi sinh vat gdy hai 1én t6i 33 - 44%. Sau 28 ngay su dung ché
pham loi khuin dudng rudt, mat o hai khudn Murimonas intestini cia nhém ddi ching
¢6 giam nhung van & mirc 13 29%, trong khi mat do hai khudn Murimonas intestini ctia
nhom st dung ché phém giam xuéng dang ké, chi con 2% va mat do cta 3 loai loi khuén
tang 1én déng ké dic biét 12 loai Neglecta timonensis. Két qua con cho thiy tuy sir dung
bao tir 1oi khun & ndng dd cao, nhung bao tir loi khudn khong lam thay ddi cac thanh
phin loai cia hé vi sinh vat ban dia cia dudng rudt tho, cu thé 12 khong thay dbi dang
ké vé ching loai va sb luong céc lodi vi sinh vat, va dic biét 12 khong c6 su thay dbi
chiing loai cta 4 loai vi sinh vat c6 mat d§ chinh trong hé dudong rujt.

Két qua nay cho thay ché phdm bao tir loi khuin dugc tao thanh theo sang ché c6
tac dung 1am giam bét ngd mat do cia hai khuén, nhung vén giit va ting mat do cta loi
khuén va dic biét khong lam thay dbi ban chét ctia cac loai vi khudn ban dia c6 sin trong

duong rudt.
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Vi du 6. Pdnh gid an toan va tic dung hé tre diéu tri ciia ché phém probiotic trén tré
em bi tiéu chady kéo dai

Thir nghiém tac dung cla san phém probiotic thu dugc tir Vi du 1 dugc thuc hién
sau khi c¢6 két qua danh gia thir nghiém doc tinh c4p va ban trudng dién trén chudt va

trén tho, ¢6 két ludn an toan va c¢6 kha nang thr nghiém trén nguoi.

San phim thir nghiém 13 san phdm thu dugc tir Vi du 1, d6i twong thir nghiém 1a
c4c tinh nguyén vién tham gia nghién ctru tai khoa tiéu hod bénh vién Nhi Trung Uong,
va duge thuc hién theo nguyén tic dao dtrc phit hop véi tuyén bd Helsinki va huéng dan
ICH GCP, phi hop véi céc quy dinh va chudn muc dao dirc hién hanh cia Bo Y Té vé
nghién ciru trén d6i tugng con ngudi. Nghién ctru duge phé duyét bsi hoi ddng dao durc
trong nghién ctru Y hoc tai bénh vién Nhi Trung Uong theo s6 quyét dinh
1077/BVNTW-HDDD. Thoi gian nghién ctru tix 2/5/2022 dén 2/5/2023, trong d6 thoi
gian thu thap s liéu cta thir nghiém giai doan 1 dwoc tién hanh tir 2/5/2022 dén
20/6/2022.

C4 hai nhom bénh nhan déu dugc didu trj theo phac do thudong quy tai bénh vién.
Thoi gian theo ddi cho dén khi bénh nhan khéi tridu chimg hogc tdi da 14 7 ngay diéu
tri. Phuong phap danh gia bao gdm liéu trinh st dung bd sung thém ché phdm dang ubng
voi lidu tir 2 dén 6 dng/ngay chia déu tir 2 dén 3 1an/ngay, trong vong 5 ngay lién tuc,
tuy theo mirc d6 niing nhe ctia bénh; so sanh v6i nhom déi ching sir dung b sung thém
gia dwoc 1a nude loc RO vai lidu 2 dén 6 dng/ngay chia déu tir 2 dén 3 1an/ngay, trong

vong 5 ngay lién tuc.

Nghién ctru & giai doan 1 dugc thuc hién budce dau trén 30 bénh nhan ma cha me
ctia bénh nhan da ddng ¥ tham gia nghién ctru. Cac bénh nhan duge chia thanh hai nhém:
nhém dbi ching gdm 15 tré va nhém thir nghiém gdm 15 tré. T4t c4 bénh nhan trong
hai nhom c6 d6 tudi tir 3 thang tudi dén 6 tudi va déu co triéu chiing tidu chiy kéo dai
(di dai tién 3 lan/ngay, triéu ching kéo déi trong khoang thoi gian >14 ngay va <30
ngay). Céc triéu chimg 1am sang theo ddi va so sanh gitta 2 nhom bao gdm: (i) s6 lan di
trong mot ngay, (ii) tinh chét ctia phan (nhiéu nudc, c¢6 nhay, 1dn méu); (iii) dau bung;

(iv) budn ndn/ndn; (v) mét méi, (vi) chan an.

Két qua thir nghiém duoc thé hién nhu duéi day:
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+ DPanh gia sy c¢6 mit cua cac ching vi khudn Bacillus subtilis ANA46 va Bacillus
clausii ANA39 trong phan

Su ¢6 mét cda cac ching vi khuan Bacillus subtilis ANA46 va Bacillus clausii
ANA39 trong phén tré em sau 1 ngay st dung dugc phat hién k¥ thuét real-time PCR
da mdi (Multiplex real-time PCR) sir dung SYBR va mdi dic hiéu cho hai loai B. subtilis
va B. clausii trong 1 bng phan tng (phan tmg da mdi dic hiéu cho Bacillus sp.). Két qua
cho thdy c& 15 bénh nhan st dung san phim probiotic déu c6 mit lai ching vi khudn
khudn Bacillus subtilis ANA46 va Bacillus clausii ANA39 trong khi 15 bénh nhan nhém
d6i chimg khong c6 mit 2 ching vi khuin nay. Nhu vy, tAt ca cac bénh nhan tham gia
nghién ciru & hai nhém thir nghiém va déi ching duge cic y ta va didu dudng cho ubng
dung ché phdm thir nghiém va gia dugc.
+ Panh gi4 sy an toan ctia ché phim probiotic

Trong thoi gian sir dung san phim, khong ghi nhan bét i bién ¢ bét loi hay tac
dung phu nao trén ca 15 bénh nhan str dung san phém. Céc tiéu chi danh gia bao g@)m
cac tri€u ching 1am sang nhu tdo bén, kich ing niém mac hong va niém mac rudt, va
cac chi sb sinh hoc nhu mach, nhiét do, cong thirc méu, va chi s6 sinh hoa phan 4nh
chirc ning gan than trudc va sau khi ding san phim probiotic.
+ Panh gia hiéu qua rat ngén thoi gian didu tri cac triéu ching tidu chay cia ché phdm
probiotic

Céc két qua danh gia cac chi s6 14m sang trén hai nhém d6i twong thir nghiém va
d6i chig cho thiy viéc st dung ché phim probiotic trong qué trinh diéu trj 1am giam
dang ké thoi gian diéu tri mot sb tridu chirng chinh cta bénh tiéu chdy man tur 1 dén 2
ngay, bao gdm: di dai tién 3 1an/ngay, phan nhidu nudc/cé nhiy/1an mau, budn nén, dau

bung, mét moi, chan an, va sy khac biét ndy c6 y nghia théng ké (p <0,05).
Hiéu quéa dat dwoc ciia sing ché

Ché pham loi khudn duong rudt theo sang ché dugc phdi ché cho phép bd sung
mdt lugng vi khudn thudc nhom lgi khudn vao duong rudt théng qua viee lip dit bd

sung truc tiép vao ngudn nudc tinh sach, gitp don gian héa qua trinh st dung ché phim.

Viéc cap lgi khuan truc ti€p vao nguon nudce cho phép st dung thudng xuyén lgi khuan,
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tir d6 lubn duy tri va 6n dinh cling nhu lién tuc cap vi khuan lgi khuan, gidm céc tac

dong tir vi khuan c6 hai gy roi loan duong ti€u hoa.

Cum co cu bd sung bao tir 1oi khudn vao may loc nudc duge ché tao don gian,
phi hop dé 1ap dat véi moi loai may loc nuée (may loc nude véi mang loc thong thuong,
may loc v6i mang loc RO) hién c6 trén thi trrdng ma khong bi phu thudc vao nha cung

cAp thiét bi loc nudce cu thé.

Viéc san xuét bao ti loi khudn Bacillus subtilis ANA46 va Bacillus clausii ANA39
theo sang ché trén co s& nudi ciy vi khuln trong mdi trudng 16ng nén don gian, d& phat
trién, khong can nhitng thiét bi phirc tap nén c6 thé phat trién trén quy mé 16n. Bing
cong ngh¢ 1én men vi sinh tao bao tr loi khuén Bacillus, st dung enzym phan giai hoan
toan té bao sinh dudng, quy trinh cho phép thu nhan bio tir loi khuin Bacillus mot cach
d& dang va bao tir ¢6 do tinh khiét cao (gin nhu 100% khong 14n té bao sinh dudng) va
bén nhiét, nén tii dung dung dich bao tir 1oi khuén c6 thé bao quan 1au dai 1én t6i 3 ndm
& nhiét d6 phong hay ngoai trdi ma khong bi 1én men thdi va nhiém cac vi sinh vat gay
bénh khéc.

May loc nuée théng thudng va may loc nude RO bd sung cum co ciu b sung bao
tir 1oi khuén d tao ra nudc loc tinh khiét c6 lugng loi khudn phit hop cho lidu ding loi
khuén cdn thiét trong mot ngdy. Nude tinh khiét duge 1dy ra tir ngudn mdy loc ndy c6
thé ubng truc tiép hodac st dung dé niu nudng s€ dem lai cac tac dung c6 o1 cho stic
khoé dudng rudt ciia ngudi sir dung nhu giam day hoi, kho tiéu, biéng an, mét méi, ting
cudng mién dich duong rudt, va dic biét 1a tranh dugce cac nguy co bi r6i loan tiéu hoa

(tiéu chay, tdo bon, phan sdng...) do mét cin bang hé vi sinh vt dudng rudt khi an phai

c4c thirc 4n va d6 udng nhiém cac vi sinh vat gdy bénh duong rudt.
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YEU CAU BAO HQ

1. Ché phim lgi khuin duong rudt dé bd sung vao nuée udbng, trong d6 ché phdm nay &
dang 16ng chi chtra bao tir sdng ctia vi khuln Bacillus clausii ANA39 c6 trinh tw 16S
néu trong SEQ ID NO.1 va bao tir séng ctia vi khuén Bacillus subtilis ANA46 c6 trinh
tw 16S rARN néu trong SEQ ID NO.2 véi téng ndng do hai loai bao tir ndy nim trong
khoang tir 1x10° dén 5x10'° bao tir/ml, ty 18 lwong bao tir vi khuan Bacillus clausii
ANA39/Bacillus subtilis ANA46 1 tir 1% dén 1%o, va hai ching vi khuin nay dugc luu
gift tai Trung tAm nghién ctru bao tir loi khudn cia cong ty TNHH ANABIO R&D, sb
s6 22, 16 7, 8 khu d6 thi Van Khé, phudong La Khé, quan Ha Péng, thanh phd Ha Noi,
Viét Nam vé6i s6 luu gitt 14n luot 13 ANA39 va ANA46.

2. Phuong phép san xut ché pham lgi khudn duong rudt theo diém 1, trong d6 phuong

phap nay bao gém cac bude:

a) thu bao tir vi khudn Bacillus clausii ANA39, trong d6 chiing vi khudn Bacillus clausii
ANA39 ¢6 sb Iuu gitt ANA39 tai Trung tAm nghién ctru bao tir loi khudn cta cong ty
TNHH ANABIO R&D, s6 s6 22,16 7, 8 khu d6 thi Van Khé, phuong La Khé, quan Ha
Pong, thanh phd Ha Nbi, Viét Nam dugc hoat héa va nudi cdy trong méi truong bao
gdm pepton dau nanh tir 16 dén 20 g/1, cao nAm men tir 2 dén 6 g/1, dudng dextroza tir
1 @én 3 g/1, NaCl tir 4 dén 8 g/1, KCl tir 0,5 dén 2 g/1, MgSOu tir 0,5 dén 2 g/l, Ca(NO3),
tir 0,5 dén 3 mM, MnCla tir 5 dén 15 mM va FeSOs tir 0,5 dén 2mM, nhiét d¢ tir 30°C
dén 37°C, tbc d6 khudy tir 200 dén 300 vong/phit, lugng khi oxi cip vdi tir 0,5 dén 3
mM/phut, pH duy tri trong khoang tir 7,5 dén 8,5, thoi gian nubi cdy tir 2 dén 3 ngay,
sau khi thu hoi sinh khdi, pha v& té bao bang dung dung dich lysozym va ly tim thu
duoc bao tir vi khuln Bacillus clausii ANA39;

b) thu bao tir vi khudn Bacillus subtilis ANA46, trong d6 ching vi khun Bacillus
subtilis ANA46 c¢6 sb luu gitt ANA46 tai Trung tAm nghién ctru bao tir lgi khuan cta
cong ty TNHH ANABIO R&D, s6 s6 22, 16 7, 8 khu d6 thi Van Khé, phuong La Khé,
quan Ha Pong, thanh phd Ha Noi, Viét Nam duoc hoat héa va nudi ciy trong mdi trudng
bao gdbm pepton dau nanh tir 16 dén 20 g/1, cao ndm men tir 2 dén 6 g/I, duong dextroza
tir 1 dén 3 g/1, NaCl tir 4 dén 8 g/1, KoHPO4 tir 2 dén 4 g/1, nhiét d6 tir 30°C dén 37°C,
toc do khudy tir 150 dén 300 vong/phut, lugng khi oxi cip véi tir 0,5 dén 3 mM/phut,
pH duy tri trong khoang tir 6,0 dén 8,5, thoi gian nudi cdy tir 2 dén 3 ngay, sau khi thu

31



4165 32/40

hdi sinh khéi, pha v té bao bing dung dung dich lysozym va ly tAm thu dugc bao tir vi
khuén Bacillus subtilis ANA46; va

¢) thu ché phim loi khuin duong rudt bing cach phdi tron bao tir vi khuén Bacillus
clausii ANA39 va bao tir vi khudn Bacillus subtilis ANA46 theo ty 1& lugng bao tir vi
khudn Bacillus clausii ANA39/Bacillus subtilis ANA46 13 tir 1% dén 1%, sau do6 pha
loding hdn hop bao tir ndy véi nude cat dén ndng @0 tdng hai loai bao tit nay nim trong
khoang tir 1x10° dén 5x10'° bao ti/ml thu dugc ché pham lgi khudn duong rudt & dang

16ng.

3. Co chu bd sung ché phim lgi khudn dudng rudt vao nudc udng, trong d6 co cau nay
bao gdbm bom vi lwong duoc diéu khién béi bd diu khién dé bom mét lwong ché pham
loi khuin duong rudt theo di€ém 1 dugc dung trong binh chira vao dudng nude udng,

trong do:

bom vi luong duge nbi gitta binh chira va dudng nuéc uong d¢ bom chinh xac mot luong
ché pham c6 trong binh chira vao dudong nudc udng dé thu duge nudc udng chira loi

khuén dudng rudt véi lwong tir 1x10° dén 5x107 bao ti/ml;

b0 diéu khién gdm mach didu khién dugc gin vi xir Iy dé nhan tin higu tir cdm bién luu
lwong nude chay trong dudng nude ubng va tin hidu cam bién do ndng dd bao tir vi
khuén trong binh chira dé diéu khién bom vi lugng bom chinh xac mot lugng ché phdm
loi khuén dudng rudt c6 trong binh chira vio duong nuée ubng dé thu duge nuée ubng

chtra 1 x 10° - 5 x 107 bao ti/ml; va

binh chira d chtra ché phdm lgi khudn dudng rudt theo diém 1, trong d6 khéc biét & chd
binh chira nay chi chtra bao tir vi khun Bacillus clausii ANA39 va bao tir vi khuan
Bacillus subtilis ANA46 duoc pha v6i nude véi tong hai loai bao tir ndy nim trong
khoang tir 1x10° dén 5x10'° bao ti/ml va ty 18 lugng bao tir vi khudn Bacillus clausii
ANA39/Bacillus subtilis ANA46 13 tir 1% dén 1%o, hai chiing vi khuin nay dugc luu
gift tai Trung tAm nghién ctru bao tir lgi khuén cta cong ty TNHH ANABIO R&D, sd
22,10 7, 8 khu d6 thi Van Khé, phuong La Khé, quan Ha Dong, thanh phé Ha No1, Viét

Nam.

4. Thiét bi loc nude bd sung loi khuin dudng rudt, trong d6 thiét bi nay dugc 1dp co cAu

b6 sung ché pham loi khuin duong rudt theo diém 3 d€ bo sung vao dau ra cia dudng
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nudc uéng ctia thiét bi loc nudc nhim thu duoc nuée ubng chi chira bao ti vi khuan
Bacillus clausii ANA39 va bao ti vi khuén Bacillus subtilis ANA46 véi tong hai loai
bao tir ndy ndm trong khoang tir 1x10° dén 5x107 bao ti/ml va ty 18 lugng bao tir vi

khuln Bacillus clausii ANA39/Bacillus subtilis ANA46 13 tir 1% dén 1%o.
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DANH MUC TRINH TU

Céng ty TNHH ANABIO R&D

khudn nay vao nuéc ubng

<130>
<le0> 2
<170>

<210> 1
1397
ARN

<211>
<212>
<213>
<220>
<223> 16S
<220>
<400> 1
CTTGCTCCCG
TGGGATAACT
GGGTGAAAGA
TAAGGTAACG
CTGGGACTGA
GGACGAAAGT
CTGTTGTGAG
AGAAAGCCAC
CCGGAATTAT
GGGCTCAACC
AATTCCACGT
CTCTCTGGTC
CCCTGGTAGT
TGCCGAAGTT
AAGGAATTGA
AAGAACCTTA
GGGCAAAGTG
GTCCCGCAAC
TGACTGCCGG
GACCTGGGCT

TACGTTAGCG
CCGGGAAACC
TGGCTTCGGG
GCTTACCAAG
GACACGGCCC
CTGACGGAGC
GGAAGAAGCG
GGCTAACTAC
TGGGCGTAAA
CCGAGCGGCC
GTAGCGGTGA
TGTAACTGAC
CCACGCCGTA
AACACATTAA
CGGGGACCCG
CCAGGTCTTG
ACAGGTGGTG
GAGCGCAACC
TGACAAACCG
ACACACGTGC

Bacillus clausii ANA39

GCGGACGGGT
GGAGCTAATA
TATCACTAGG
GCGACGATGC
AGACTCATAC
AACGCCGCGT
GTACCGTTCG
GTGCCAGCAG
GCGCGCGCAG
ATTGGAAACT
AATGCGTAGA
GCTGAGGCGC
AACGATGAGT
GCACTCCGCC
CACAAGCAGT
ACATCCTTTG
CATGGTTGTC
CTTGATCTTA
GAGGAAGGTG
TACAATGGAT

GAGTAACACG TGGGCACCTG
CCGGATAATC CCTTTTTCCA
GGATGGGCCC GCGGCGCATT
GTAGCCGACC TGAGAGGGTG
GGGAGGCAGC AGTAGGGAAT
GAGTGAGGAA GGCCTTCGGG
AATAGGGCGG TACCTTGACG
CCGCGGTAAT ACGTAGGTGG
GCGGCTTCTT AAGTCTGATG
GGGGAGCTTG AGTGCAGAAG
GATGTGGAGG AACACCAGTG
GAAAGCGTGG GGAGCAAACA
GCTAGGTGTT AGGGGTTTCG
TGGGGAGTAC GGCCGCAAGG
GGAGCATGTG GTTTAATTCG
ACCACCCAAG AGATTGGGCT
GTCAGCTCGT GTCGTGAGAT
GTTGCCAGCA TTAAGTTGGG
GGGATGACGT CAAATCATCA
GGTACAAAGG GCAGCGAAAC

CCCCTTAGAC
CCTGGAGAGA
AGCTAGTTGG
ATCGGCCACA
CTTCCGCAAT
TCGTAAAGCT
GTACCTCACC
CAAGCGTTGT
TGAAATCTCG
AGGAGAGTGG
GCGAAGGCGA
GGATTAGATA
ATGCCCGTAG
CTGAAACTCA
AAGCAACGCG
TCCCCTTCGG
GTTGGGTTAA
CACTCTAAGG
TGCCCCTTAT
CGCGAGGTGA
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AGCCAATCCC
CCGGAATTGC
CACACCGCCC
GAGCCAGCCG

<210> 2
<211> 1350
<212> ARN
<213>
<220>
<223> 168
<220>
<400> 2

CTCCCTGATG
GATAACTCCG
TAAAAGGTGG
GGTAACGGCT
GGACTGAGAC
CGAAAGTCTG
TTGTTAGGGA
AAGCCACGGC
GAATTATTGG
CTCAACCGGG
TCCACGTGTA
TCTGGTCTGT
TGGTAGTCCA
TGCAGCTAAC
GAATTGACGG
AACCTTACCA
CAGAGTGACA
CCGCAACGAG
CTGCCGGTGA
CTGGGCTACA
CAATCCCACA
GAATCGCTAG
ACCGCCCGTC

4165

ATAAAGCCAT TCTCAGTTCG GATTGCAGGC TGCTACTCGC CTGCATGAAG

TAGTAATCGC GGATCAGCAT GCCGCGGTGA ATACGTTCCC GGGTCTTGTA

GTCACACCAC GAGAGTTTGT AACACCCGAA GTCGGTGAGG CAACCTTTTG

CCTAAGG

TTAGCGGCGG
GGAAACCGGG
CTTCGGCTAC
CACCAAGGCA
ACGGCCCAGA
ACGGAGCAAC
AGAACAAGTA
TAACTACGTG
GCGTAAAGGG
GAGGGTCATT
GCGGTGAAAT
AACTGACGCT
CGCCGTAAAC
GCATTAAGCA
GGGCCCGCAC
GGTCTTGACA
GGTGGTGCAT
CGCAACCCTT
CAAACCGGAG
CACGTGCTAC
AATCTGTTCT
TAATCGCGGA
ACACCACGAG

Bacillus subtilis ANA46

ACGGGTGAGT
GCTAATACCG
CACTTACAGA
ACGATGCGTA
CTCCTACGGG
GCCGCGTGAG
CCGTTCGAAT
CCAGCAGCCG
CTCGCAGGCG
GGARAACTGGG
GCGTAGAGAT
GAGGAGCGAA
GATGAGTGCT
CTCCGCCTGG
AAGCGGTGGA
TCCTCTGACA
GGTTGTCGTC
GATCTTAGTT
GAAGGTGGGG
AATGGACAGA
CAGTTCGGAT
TCAGCATGCC
AGTTTGTARAC

AACACGTGGG
GATGGTTGTT
TGGACCCGCG
GCCGACCTGA
AGGCAGCAGT
TGATGAAGGT
AGGGCGGTAC
CGGTAATACG
GTTTCTTAAG
GAACTTGAGT
GTGGAGGAAC
AGCGTGGGGA
AAGTGTTAGG
GGAGTACGGT
GCATGTGGTT
ATCCTAGAGA
AGCTCGTGTC
GCCAGCATTC
ATGACGTCAA
ACAAAGGGCA
CGCAGTCTGC
GCGGTGAATA

TAACCTGCCT
TGAACCGCAT
GCGCATTAGC
GAGGGTGATC
AGGGAATCTT
TTTCGGATCG
CTTGACGGTA
TAGGTGGCAA
TCTGATGTGA
GCAGAAGAGG
ACCAGTGGCG
GCGAACAGGA
GGGTTTCCGC
CGCAAGACTG
TAATTCGAAG
TAGGACGTCC
GTGAGATGTT
AGTTGGGCAC
ATCATCATGC
GCGAAACCGC
AACTCGACTG
CGTTCCCGGG

GTAAGACTGG
GGTTCAAACA
TAGTTGGTGA
GGCCACACTG
CCGCAATGGA
TAAAGCTCTG
CCTAACCAGA
GCGTTGTCCG
AAGCCCCCGG
AGAGTGGAAT
AAGGCGACTC
TTAGATACCC
CCCTTAGTGC
AAACTCAAAG
CAACGCGAAG
CCTTCGGGGG
GGGTTAAGTC
TCTAAGGTGA
CCCTTATGAC
GAGGTTAAGC
CGTGAAGCTG
CCTTGTACAC

1260
1320
1380
1397

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1350
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