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(57) Sang ché dé cap dén céac té bao vi khuan probiotic 14 cac vi khuan hitu ich song trong
rudt dong vat san sinh va tiét ra cac enzym co loi cho tiéu hoa va stre khoe vat chu. Cu thé
hon sang ché dé cap dén cac té bao vi khuan probiotic dugc bao nang hoa bang phuong
phap bao ché theo sang ché. Phuong phap bao nang héa hay vi nang hoa cac té bao nay
dwa trén natri sulphat xenluloza la cong ngh¢ don gian va hiu qua vé gia thanh giup cho
cac vi khuan probiotic ¢6 loi cho ti€u hoa co thé séng sot khi tiép xtic moi truong axit trong
da day va van song khi vao rudt sau khi duoc nguoi hay dong vat dn véi ty 1¢ song cao hon
cac vi khuan khong duoc bao trong vi nang. Ngoai ra, thuc pham chirc niang va duge pham
chtra cac té bao vi sinh vat dugc bao nang theo sang ché ciing 1a ddi twong cua sang ché
nay.
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Linh vuc k¥ thuat dugc dé cap

Sang ché& dé cap dén cong nghé vi nang hoa trén co s& sulphat xenluloza (dang don
gian) di dugc tng dung dé tao nang boc ngoai t€ bao vi khuén hay t& bao vi sinh vat khic
von san sinh va ti€t enzym tiéu hda va nho vay tao nén 16p bao vé bén véi axit cho cic t&
bao vi sinh nay. Diéu ngac nhién 1a cdc nang hinh ciu tao ra nay c6 tic dung bao vé hitu
hiéu t€ bao vi nang héa nay truéc dung dich nude axit. Nho do, t€ bao da vi nang hda trén
co s& sulphat xenluloza, nhu cdc vi khudn probiotic (vi khudn séng hitu ich trong duong
rudt vdt chit) ¢6 loi cho tiéu héa gio day c6 thé sinh tén dugc trong qua trinh di chuyén
clia thifc an trong co thé, chang han van séng khi di chuyén qua da day sau khi nguoi
hodc dong vat an vdi ty 1é song cao hon ty 1& cta cac vi khuan khong duoc vi bao nang.
Sau khi qua da day, nhiing t€ bao nay gidi phéng cdc san phdm do chinh chiing tao ra, vi
du enzym hay yé&u t6 dinh dudng khac. Nho vay, cong nghé nay da chiing minh 1a rat hitu
ich dé dua enzym tiéu héa hay cdc enzym c6 loi khic va/hodc cdc t€ bao vi sinh song
khac vao phan dudi clia hé tiéu hoéa rudt da day, noi cdc vi khudn nay c6 thé chuyén tdc
dung ¢4 10i ctia ching cho sinh vat chii. Sing ché dé cap dén quy trinh tao nang cho t&€
bao bang vat liéu da néu trén, cac diéu kién dé cho t&€ bao da bao nang hdéa sinh ton duoc
khi di chuyén qua da day va céch céc t€ bao vi sinh nay hoic cic enzym do ching sin
xudt c6 thé giai phong khoi vi nang dé cdc t€ bao nay va/hodc nhitng enzym tao ra trong
cdc vi nang chuyén duge tic dung c6 1oi cho siic khoe. Cong nghé niy s& déng vai trd
quan trong dé cai thién thuc phdm, dic biét 1a nhiing thuc phidm c6é chiéa vi khudn
probiotic (vi khudn séng hitu ich trong duong rudt vét chit) c6 loi hoic cung cap thuc
phdm bd sung(chic ning) dé nang cao siic khoe cho ngudi va dong vat va trong d6 nhiing
t€ bao nay van c6 thé gidi phéng cdc san phdm do chinh chiing tao ra nhu enzym vi/hoic
yéu to dinh dudng khac ra moi trudng xung quanh sau khi da phoi nhiém trude tién véi
moi truong c6 tinh axit.

Tinh trang k§ thuat ctia sang ché

Enzym tiéu héa la nhiing enzym phd v& cdc dai phan tit polyme (nhu cdc phan tir
c6 trong thuc phidm) thanh céc kh6i nhd hon (nhu cdc chit dinh dudng va cdc san phim
thai) dé tao diéu kién hép thu thic &n trong co thé. Enzym tiéu héa c6 trong ong tiéu héa
clia dong vat va c6 thé 1a dong vat bét ky theo sang ché nay, nhung t6t hon néu 1a dong
vat ¢6 vi, dac biét 1a dong vat nhai lai va gia stc khac, dong vat trong cdc trang trai thlty
san nhu cd va tom, dong vat nuoi trong nha va dong vat cung, chim va/hoic ngudi, noi cic
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enzym nay trg gidp su tiéu hoa thic an cling nhu bén trong t€ bao, dac biét 1a trong céc
thé men cta t€ bao noi cdc enzym nay c6 chifc nang duy tri su ton tai ctia t&€ bao. Enzym
tiéu hoa rat da dang va c6 trong nude bot tiét ra tir tuyén nudc bot, trong da day dugc tiét
ra tir 16p mang t€ bao cua da day, trong dich tuy tiét ra tit cic t€ bao tuy€n ngoai tiét cia
tuy, va cé trong cdc chat ti€t clia rudt (16n va nhd), hoac 13 mot phan cta 16p mang 6ng da
day rudt. Enzym tiéu héa duoc phan loai theo cdc chét nén dich clia chiing: proteaza va
peptidaza phan cit protein thanh cidc monome, axit amin; lipaza phan tdch chit béo thanh
ba axit béo va phan ti glyxerol; carbohydraza phan cét carbohydrat nhu tinh bot thanh
duong; nucleaza tach axit nucleic thanh cic nucleotit.

Trong hé tiéu héa cua nguoi, nhiing vi tri tiéu héa chi yéu 1a khoang miéng, da
day, va rudt nho. Enzym tiéu héa do cic tuyé€n ngoai ti€t khic nhau tiét ra bao gém: tuyén
nudGc bot, cac t&€ bao tiét trong da day, cic t€ bao tiét & tuy, cdc tuyén ti€t & rudt nho. Tuy
san xudt ra enzym tiéu héa, nhu lipaza, amylaza va proteaza la cic enzym hoat dong trong
rudt nho. Proteaza da biét 1a trypsin, chromotrypsin va carboxypeptidaza.

Loi ich toan dién cta thuc phdm va thyc phdm bd sung(chic niang) chi c¢é thé dat
dugc néu co thé ¢6 dl enzym tiéu héa thic dn va hap thu cdc chit dinh dudng mot cich
phi hgp. Mot s6 enzym tiéu héa chi c6 trong thuc phdm tuoi séng von khong thé an theo
cach thong thuong va khong phai 12 mot phan cua thic an ma phan 16n dong vat dang st
dung. Enzym tiéu héa dugc co thé dong vat tao ra, c6 thé dan din gidm di theo tudi tic;
dong vat cang gia thi co thé s& cang san sinh it enzym hon. Thiu enzym tiéu héa cé thé
gop phén gay ra vo s6 bénh nhu viém khdp, béo phi, hoi chitng rudt bi kich thich, ching o
chua, hoi chiing mo6i mét man tinh va nhiéu bénh khéc. Thi€u proteaza c6 thé 1am cho qu4
trinh tiéu héa khong toan ven dan dén di tng va hinh thanh doc t6.

Kién thitc thong thudng tin 1a khi ding thuc phdm bé sung dé tang luong enzym
tiéu héa thi s& c6 tic dung tang cudng kha nang ctia co thé ti€p can enzym va kha nang co
thé st dung thuc phdm dinh dudng cho nhu ciu nang lugng, sinh trudng t&€ bao, va phuc
hoi. Nho cai thién kha nang tiéu héa thi thuc phdm bé sung s& gidm chiing o chua, va
nang cao kha nang diéu tiét ctia co thé.

Udc tinh 15% ngudi M§ bi viém khép, ching bénh dic trung bdi cac dic tinh viem
nhu: dau, sung phong, cing khép, va tdy do. Tuy nhién, viem khép khong phai 13 16i loan
duy nhét, ma con ké thém bénh khép do mot s6 nguyén nhan c6 thé 14, nhu do di truyén,
viém nhiém, chan thuong, di tng, stress, va hé tiéu héa bi truc tric. Nghién cttu 1am sing
tai Transformation Enzym Corporation cho thy hiu hét nguoi bi viém khdp c6 phén tng
t6t v6i diéu tri bang proteaza va cdc phu gia enzym tiéu héa béi vi viem khép lién quan
dén ching viém va tiéu héa. Mot s6 nghién ciu da cho thdy cdc enzym proteaza cé tac
dung hitu hiéu nhu thuéc Methotrexate va Indomethacin dé gidm dau do viém khép, ma
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lai khong c6 tac dung phu. Béing cich tang ho trg hé tiéu héa va mién dich, ching viém s&
thuyén giam.

Giai phédp cho cédc van dé sic khoe lién quan dén thi€u enzym tiéu héa 1a an cic
thuc phdm b6 sung chita enzym tiéu héa. Phan 16n enzym tiéu hdéa dugc bao ch& dang
vién nang dé nuot dugc dé dang. Vién nang dugc 1am tir gelatin (goi 12 vién nang dang
gel) hodc hon hop xenluloza thuc vat (goi 1a vién nang thuc vat). Trong vong 10 nam tr&d
lai day, hdu hét cdc cong ty san xuat thuc phdm chic ning déu huéng vao lam céc vién
nang thuc vat cho cic san phim vi nang clia ho. Phén 16n cdc vién nang enzym c6 thé m&
dugc va rét bot ra ngoai.

An thém mot luong enzym tiéu héa c6 thé khong phai 12 giai phéap 1y tudng, boi vi
viéc phoi nhiém axit trong da day trong qua trinh di chuyén qua da day c6 thé c6 tac dung
c6 hai cho enzym. C4c van dé phét sinh nita khi diung enzym dudi dang thuc phdm bd
sung 1a vi clia cic enzym nay, mot vai trong s6 nay gy cam gidc“bong rat” trong miéng,
va tinh nhay cam ctia enzym v6i do 4m. Nhiing enzym khong vi nang héa dugc biét 1a mat
cong hiéu khi cho ti€p xdc v6i do 4m khong khi binh thuong, va vi vay khong thé dung
ching dudi dang d6 uéng hay nhu mot thanh phan trong thic an uét, trir khi cho vao ngay
trugce khi an.

Cam gidc bong rét 1a do khi proteaza bat ddu phd v& mot s 16p t€ bao chét hoic
céc t€ bao trén bé mat da. Nhitng enzym nay loai bd nhiing t€ bao hu héng, bi nhiém
khudn, hay da chét. Néu proteaza van luu lai trén bé mit da trong thoi gian dai, chiing c6
thé béc céc t€ bao chét lam 10 16p da khdée manh phia dudi. Diéu nay cé thé gay tic dung
rat kich thich. Doi khi néu enzym dugc dung duéi dang d6 uéng, von s€ ti€p xdc véi moi
trén, thi proteaza c6 thé luu lai va gay néi mun & day.

Ngoai ra ciing c¢6 cic enzym tiéu hda nhay cam véi axit & da day. Cic enzym tuy
cling khong 6n dinh & khoang rong pH hay nhiét do bién thién 16n va bi ph4 hity béi axit
trong da day. Vi vay, cin phai bdo vé enzym trong qud trinh di chuyén qua da day.

Vi khuén probiotic (vi khuén s6ng hitu ich trong dudng rudt vat chlt) c6 1oi cho tiéu héa

Mot trong nhiing phan khiic phét trién nhanh nhét clia nganh cong nghiép san xuat
san phdm phuc vu stic khde cha cd ngudi va dong vat la sit dung cac t€ bao probiotic (vi
khuéin song hitu ich trong dudng ruodt vat chli) (cdc vi khuan probiotic). Theo dinh nghia
da dugc xdc nhan cia FAO/WHO, cdc vi khudn probiotic 1a: "cdc vi sinh vat séng khi
dugc dung mot lugng phit hgp sé& truyén tac dung c6 1oi cho sic khoe vat chi". Vi khudn
axit lactic (LAB, Lb.) va vi khudn bifido 12 c4c dang phd bién nhit dugc dung 1am céc vi
khuén probiotic, nhung cling ¢c6 mot s6 nAm men va vi khuén bacilli c¢6 thé hitu ich.

Cédc t& bao vi khudn Probiotic (vi khuén séng hitu ich trong dudng ruot vat chi)
nhay cam v&i nhiéu diéu kién khdc nhau clia moi trudng nhu do pH, do 4m, nhiét do,
khong khi va dnh sdng. Khi nhitng diéu kién nay khong dugc kiém sodt phlt hop, mitc do
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s6ng cia san phdm (thudng duoc xé4c dinh theo don vi tao khuén lac (cfu), hodc theo tdc
do hoat tinh chuyén héa (mar)) s& gidm, va vi vay hiéu qua ciia san phdm c6 thé bi giam
ding ké.

bé dugc st dung trong thic an dudi dang céc hgp phin véi cong nang cé loi va
tham chi c6 tdc dung diéu tri, c4c t& bao vi khudn probiotic (vi khudn s6ng hitu ich trong
dudng rudt vat chil) cdn dugc bao vé a) trong qua trinh san xudt, va b) trong qud trinh luu
giit trong san phdm déng géi va c) khi di chuyén trong 6ng tiéu hda, diac biét 1a qua da
day. Trong céc san phdm lam tix sita nhu Yoghurt, cdc t€ bao nay phai séng dugc trong
diéu kién axit vira phai trong mot thoi gian dai. Ty 1& s6ng cla vi khuén Probiotic (vi
khuén s6ng hitu ich trong dudng ruot vat chi) trong san phdm bi dnh hudng bdi mot loat
cic yéu t6 bao gébm do pH, su axit héa sau d6 (trong qud trinh bio quan) & cdc sin phdm
lén men, su hinh thanh hydro peroxit, doc tinh oxy (thdm th&u oxy trong qué trinh déng
g6i), nhiét do bao quan, do 6n dinh & dang sdy kho hodc dong lanh, sy sinh truéng kém
trong sita, khong c6 Proteaza dé€ pha hlty protein sita thanh cdc chét c6 dam don gian hon
va tinh tuong thich vé6i giong cdy men truyén thong trong quad trinh 1én men. Tét ca cic
y&u t6 tic dong nay s& 1am chét t€ bao véi ty 1¢ phan tram dang ké. Vi vay, Hieép Hoi Sita
Qudc Té-International Dairy Federation (IDF) dé xudt t6i thi€u phéi c6 107 t€ bao vi
khuén probiotic (vi khuén s6ng hitu ich trong dudng rudt vat chli) song/gam san phim tai
thoi diém dung thic 4n, dé c¢6 duge tac dung c6 1oi cho stic khoe. Tuy nhién, chuyén gia
tin 12 c¢6 thé gidm duoc ddng ké so t&€ bao ndy néu loai bd duge nguyén nhan chinh gay
chét t€ bao, titc 1a su phan hity t€ bao sng bang axit trong da day, bang céch bdo vé cic
t€ bao nay trudc moi trudng axit va nho vay tang ty 1& sdng cla t€ bao trong da day. Mot
s6 t& bao vi khuén probiotic (vi khudn séng hitu ich trong dudng rudt vat chu) ciing c6 thé
tao ra enzym tiéu héa khi di qua da day va ti€n vao rudt.

Giai phap dé khic phuc ty 1& song thdp cia t€ bao vi khudn probiotic (vi khudn
song hitu ich trong dudng rudt vat chlt) trong qua trinh bio quan cic sin phdm sita lén
men hay trong qua trinh ti€p xic axit trong da day 1a vi nang hoda.

Bao nang héa 1a mot qua trinh tao 16p vo boc lién tuc xung quanh 16p chét nén bén
trong von nam hoan toan phia trong thanh vién nang dudi dang 16i ctia chat liéu bao nang.
Can phan biét khai niém “bat dong” von dung dé chi viéc bét dinh chat liéu nidm lot trong
chat liéu hay xuyén qua chat nén. Ngugc lai véi qua trinh bao nang héa, bat dong 1a qua
trinh ngiu nhién tao nén céc tiéu phan c6 kich ¢ khong xdc dinh trong dé c6 lugng phan
tram nhét dinh nguyén t& bit dong s€ bi phoi trén bé mat. Vi nang gitip tdch biét chat liéu
161 v6i moi trudng bao quanh, nhd vay nang cao do 6n dinh va kéo dai thoi gian song clia
15i. Céu trdc hinh thanh quanh 16i bang chét tao vi nang duoc goi 1a thanh nang. Tinh chat
clia hé thanh nang 1a d€ bao vé 15i va giai phéng né trong mot so diéu kién nhat dinh déng
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thoi cho phép cac phan tir nhd di vio va ra khoi mang. C4c vién nang c6 thé ¢6 kich thudce
tir du6i micron dén vai milimet va c6 thé c6 hinh dang khéc nhau.

Mot s6 polyme sinh hoc thuc phdm nhu alginat, tinh bot, gom xanthan, gom guar,

gom hat carob va gom tdo caragen ciling nhu protein nudc sita dd dugc thir nghiém lam
chat liéu vi nang dé bao vé cic t& bao vi khuin nhay véi axit cho két qua thanh cong khéc
nhau. Xem tai liéu gan day: Islam er al. “Microencapsulation of Live Probiotics Bacteria”
J. Microbiol. Biotechnol. (2010), 20(10), 1367-1377. Cho dén nay, chua cé tic gia nao
néi vé viéc stt dung cong nghé vi nang cho phép enzym tiéu héa san sinh trong cic t€ bao
vi khuén s& duoc giai phéng qua thanh nang.
Alginat 1a polysacarit anion tu nhién gom cédc gdc axit D-mannuronic va axit L-guluronic
duoc noi két thiang v6i nhau qua cic lién két 1-4 glycosit. Alginat 13 sén phdm tu nhién
duoc thu hoi tir rong bién, khong doc va bao nang hdéa dung alginat 12 cong nghé dugc sk
dung rong rai vi cach diéu ch€ don gian va gid thanh thap va tinh tuong thich sinh hoc t6t
(chat liéu nay khong anh hudng dén ty 1é s6ng ciia hau hét cic dang t€ bao dugc bao
nang). Gel alginat dugc 1am tir Ca** alginat 1a bén trong diéu kién pH th4p. Gel nay phong
lén trong dung dich bazo y&u. Khi ha thap pH duéi gid tri pKa cua axit D-mannuronic va
axit L-guluronic, cho du alginat duoc chuyén héa thanh axit alginic va giai phéng Ca®* va
hinh thanh gel dac hon do mat nudc.

Bai viét cua Kaila Kailasapathy (“Microencapsulation of Probiotic Bacteria:
Technology and Potential Applictions”, Curr. Issues Intest. Microbiol. (2002), 3, 39-48)
cung cép danh gid toan dién vé cdc k¥ thuat vi nang héa khac nhau da dugc st dung cho
dén nay.

Cdc bdo cdo cho biét khoang hon 40% vi khuén lactobacilli séng dugc & sita bi
dong bang khi chung dugc giit trong alginat canxi hon 1a khi khong duoc giit. Dung dich
nudc alginat hay tao caragen trong dau thuc vat chita Tween 80 (chat nhii tuong) va natri
lauryl sulphat (chat hoat dong bé mit) da dugc st dung dé bao nang héa t&€ bao vi khudn
probiotic (vi khudn séng hitu ich trong duong rudt vdt chit). Tron céc t& bao vi khudn nay
trong dung dich alginat va nhé giot 1én dau d€ thuc hién bao nang héa. Cho chit nhii
tuong va chat hoat dong bé mit vao dé thic ddy qu4 trinh bao nang héa.

Mot vai trong s6 cic cong doan vi bao nang héa trong phong thi nghiém nay c6
dung cong nghé nhil tuong nude trong dau. Tuy nhién, cong nghé nay khong thé phu hop
cho moi tng dung thuc phdm vi 1y do ddu tién la géc ddu & trong chat lieu bao nang c6
thé gay hai cho dic tinh két cdu va kha ning nhan cam, va khong phii hop dé phat trién
san phdm sita ¢6 ham lugng chat béo thdp. Ly do thit hai 1a goc ddu, chit nhii tuong va
chit hoat dong bé mat trong chat liéu bao nang c6 thé gay doc véi cic t&€ bao vi khudn
song va c6 thé tuong tdc v6i cac thanh phan nhay cim trong thuc phim.
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Phuong phép bao nang héa dung alginat-tinh bot bién tinh cling dugc dé cép, trong
dé tinh bot ngd prebiotic (ngudn thitc dn cho vi khuin séng hitu ich trong dudng rudt vat
chil) loai Hi-maize (loai tinh bot ngd bén truGc men tiéu héa) dugc cho vao trong qua
trinh vi nang héa canxi-alginat cho cac t&€ bao probiotic.

T& bao bao nang hda c6 tinh bot cé thoi gian song dai hon, khi so sanh véi nhitng
t& bao bao nang héa khong cé tinh bot. Cic chat prebiotic (nguén thic an cho vi khudn
song hitu ich trong dudng rudt vat chi) 1a cac thanh phan thic an khong tiéu héa dugce c6
tdc dung kich thich sinh trudng va/hoic hoat tinh clia cdc t€ bao vi khuén trong hé tiéu
héa véon c6 1oi cho co thé. Thong thudng, prebiotic (nguén thitc an cho vi khudn séng hitu
ich trong dudng ruot vat chil) 1a carbohydrat (nhu oligosacarit), nhung c6 thé c6 ca cic
chét phi carbohydrat, cac prebiotic nay khong tiéu héa dugc bai vat chi (nhu dong vat c6
vi hoac ngudi), nhung cé ich cho cac vi sinh vat an ching. Tuy nhién, trong cic thir
nghiém in vitro céc t€ bao vi khuén di bao nang khong c6 ty 1¢ s6ng gia ting dang ké khi
séng trong diéu kién pH thap va néng do mudi mat cao. Cic t€ bao nay dugc cho phoi
nhiém véi di€u kién pH bang 2, 3 hoic 4 trong 3 gid & 37°C va 14y miu mobi gio. Két qua
cho thay vi khuin Lactobacillus acidophilus nhay cam hon vi khudn Bifidobacterium,
nhung bao nang héa di khong bao vé cdc t€ bao vi khudn nay khoéi bi phan hily boi dung
dich nuéc axit (Tai liéu: Sultana et al. “Encapsulation of probiotic microbial cells with
alginate-starch and evaluation of survival in simulated gastrointestinal conditions and in
yoghurt”, International Journal of Food Microbiology, (2000), 62(1-2), 47-55).

Tuy nhién, cdc vi khudn probiotic (vi khudn song hitu ich trong dudng rudt vat chi)
c6 lgi cho tiéu héa khong chi phai song dugc trong qua trinh san xuat va déng géi thuc
ph4m ma ciing phai thich tng dé dé di dugc dén rudt. Vi vay, cdc vi khuidn nay phai tén
tai dugc trong di€u kién axit & da diy, mudi mat, cdc enzym, cdc chat chuyén héa doc
tinh, thé thuc khuén, khdng sinh va diéu kién y&m khi, truéc khi ching truyén tic dung c6
loi trong ruot.

Thong thuong, cic vién vi nang alginat dugc lam ra c6 duong kinh ndm trong
khoang tir 40 dén 80 micromet chi c6 tic dung bao vé khong ddng ké vi khudn bifido
trong di€u kién phoi nhiém dich vi mé phong & pH béng 2,0 trong khi céc vi cdu alginat
16n hon (1-3mm) da bdo vé céc t&€ bao dugc bao nang nay nhiéu hon han (Truelstrup-
Hansen L, Allan-wojtas PM, Jin YL, Paulson AT, “Survival of free and calcium-alginate
microencapsulated Bifidobacterium spp. in simulated gastro-intestinal conditions.”, Food
Microbiol. (2002), 19: 35-45.).

Nam 2009, Nazzaro va cong su di bao nang héa vi khuén L. acidophilus trong
gom alginat-inulin-xanthan va bdo céo két qua 1a gia ting ddng ké s6 t&€ bao s6ng sau khi
1én men va bao quan (14n luot 12 6x10'* va 4x 10' t& bao/ml so véi ty 1& 4x10'° va 2x10°

trong truong hop céc t€ bao khong dugc bao nang) ciing nhu ty 1& séng gia ting trong axit
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da day mo6 phong (Nazzaro, F. er al.,, “Fermentative ability of alginate-prebiotics
encapsulated Lactobacillus acidophilus and survival under simulated gastrointestinal
conditions”, Journal of Functional Foods (2009), 1(3), 319-323).

Sau nay tai liéu ciing dé cap dén phuong phédp vi nang méi ding cic vi cau gelatin
duoc lien két ngang v6i genipin khong gay doc t€ bao va bao bang alginat da lién két
ngang nhd Ca®* 14y tr nguén noi tai va bén ngoai. Bao nang héa céc vi cau gelatin véi vo
boc bing alginat da gia tang ding ké (P <0,05) kha ning song cla vi khudn probiotic
Bifidobacterium khi phoi nhiém di€u kién moi truong c6 hai. So t€ bao song sét sau khi
phoi nhiém dich vi mo phong, pH béng 2,0, trong 5 phit chi chiém 2% va 1% quan thé
ban ddu Ian luot tuong ing véi trudng hop céc vi ciu gelatin chua boc va t&€ bao tran. Tuy
nhién, khi vi khudn dugc bao trong vi cdu boc alginat tao ra tit nguén Ca** bén ngoai va
noi tai thi tuong tGng véi cic trudng hop niy c6 54% va 20% s6 t€ bao clia quan thé ban
ddu séng s6t. Sau khodng thoi gian suy hao ban ddu (5 phit), quin thé vi khudn
bifidobacteria gitt toc do giam nhu nhau d6i véi tat ca cdc thlir nghiém trong thoi gian u 2
gid. Toc do suy hao quin thé song 1a 3,45 don vi log d6i véi cic t€ bao B. adolescentis
tran 12 tuong tu v4i nghién ctu cta cdc tic gia khac cho két qua giam 1a khoang 3 log cfu
ml ddi véi t&€ bao vi khudn B. adolescentis phoi nhiém véi dich vi mo phong (SGJ, pH 2,0)
trong khoang thdi gian tir 2 dén 3 gio. (Annan N.T., Borza A.D. va Truelstrup Hansen L.,
“Encapsulation in alginate-coated gelatin microspheres improves survival of the probiotic
Bifidobacterium adolescentis 157037 during exposure to simulated gastro-intestinal
conditions”, Food Research international , (2008), 41(2), 184-193).

Khodng thoi gian hanh trinh clia vi khudn tr miéng dén ruot dudi va giai phéng
khéi da day duogc biét 1a khoang 90 phiit. Vi vay, Khater va cdng sy da so sanh ty 1& song
clia 12 ching vi khuin probiotic khic nhau (vi khudn song hitu ich trong duong rudt vdt
chii) da duoc bao nang héa bang alginat - bao nang héa dugc thuc hién theo phuong 4n
cai bién ciia quy cach Sultana (nhu da dé cap & trén va c6 ding tinh bot ngod bén véi men
tieu hoa loai Hi-Maize) — trong di€u kién tdc dong axit, thoi gian x 1y 1a 30, 60 va 90
phit va st dung moi truong da axit héa (Khater & Ahmed, “Effect of Encapsulation on
some Probiotic Criteria”, Journal of American Science, (2010), 6 (10), 810-819). Tac
dong lén t€ bao bit diu & da day, noi ¢6 pH thap 1a 1,5. Tuy nhién, phin I6n céc thi
nghiém in vitro déu dung pH bang 3,0 dé thlr kha nang bén véi axit. Nhitng t€ bao da bao
nang héa bang alginat dugc so sanh véi t€ bao khong bao nang & gia tri pH béang 2 va 3.
Tat ca t€ bao khong dugc bao nang héa déu bi anh hudng manh & gia tri pH bang 2,0,
trong khi nhitng vi khuin da bao nang bing alginat déu s6ng duoc lau hon mot chit & pH
bing 2,0. Tuy nhién, nhiing t€ bao da bao nang héa ciing c6 ty 1¢ song tdng thé cao hon &
pH bing 3,0 cho thdy téc dung cla axit khong thé bi ngan chin hoan toan.
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Ngoai ra, Khater va cong su da so sdnh ty 1¢ s6ng cla nhiing ching vi khudn da
bao nang bing alginat va chua bao nang sau khi phoi nhiém mu6i mét c6 noéng do khéic
nhau, va con thi tic dung ctia dich vi mo phong (SGJ & pH béng 1,4) 1én ty 1¢ sOng cla
cdc vi khudn nay. Khi thoi gian phoi nhiém dugc tang 1én dén 24 gid & pH bing 3,0 cong
them 12 gio & dung dich oxgal néng do 0,3%, thu dugc két qua khéng dinh & diéu kién
nhu vay thi bao nang héa bing alginat 1am gia tang ty 1& song cta vi khudn Probiotic (vi
khudn séng hitu ich trong duong rudt vdt chit) trong diéu kién pH thdp va sau d6 1a xir 1y
bing mudi mat. Mot chiing vi khuén c6 ty 1¢ s6ng sau 36 gio xU 1y gia tang tir 17% lén
34% va chung khac tit 37% 1én 50%. Ty 1é song gilta t&€ bao da bao nang va chua bao
nang khic nhau chi khodng 2% sau khi phoi nhiém 3 gid trong di€u kién dich vi mo
phong dau cho viéc xir Iy dudng nhu it gy hai cho moi chiing t& bao vi khudn, vi tham
chi ty 1& song clia t€ bao khong bao nang héa vin git & miic nam trong khoéang tir 89%
dén 92% trong thi nghiém nay.

Tuy nhién, nguoc lai c6 két qua cho thay t&€ bao vi khudn Lactobacillus bulgaricus
KFRI 673 chua bao nang khong s6ng dugc khi xit 1y kéo dai 60 phit & dich vi mé phong
(SGF) véi pH bing 2,0, trong khi nhiing t&€ bao nay lai song dugc khi x{ 1y hai gid & dich
ruot mo phong (SIF), cho thdy L. bulgaricus KFRI 673 nhay cdm véi pH va khong thé
song dugc trong diéu kién pH axit (ddnh gid boi Islam, xem phan dé cap bén trén).

Ngoai ra, Porubcan thong bdo két qua la ty 1& séng khoang 99% cla céac t€ bao
“tran” bi mat di sau khi ching dugc phoi nhiém trong da day. Thi nghiém cla tic gia nay
cho thay phoi nhiém vdi axit da ddy mo phong & pH bang 1,6 trong thoi gian 90 phiit da
I1am gidm hén ty 1é s6ng cla tat ci cdc giong t&€ bao thir nghiém (US 7,122,370, Example
1).

Patent My US 7,122,370 va US 7,229,818 cta Porubcan dé cap phuong phédp bao
nang héa bing alginat cAm tng boi axit, 1a nang bén truGc pH thap. Ché phdm da sit dung
12 hén hop hau nhu khong c6 nudc clia céc t€ bao probiotic (vi khudn séng hitu ich trong
duong rudt vdt chii) véi mudi natri alginat hoac muoi kali alginat. Tao hon hop nay va gitt
trong moi trudng hdu nhu khong ¢é nudc, bang céch boc hén hop alginat/vi khuin bing
16p boc tan trong rudt, vi du vién nang lam tr xenluloza hoac gelatin. Vién nang “macro”
nay 1a dé bao vé hdn hop t€ bao vi khudn va muéi alginat khoi bi chdy. Vi vay vé co ban
vién nang xenluloza ran cung cdp 16p boc tan trong rudt dé bao vé hai thanh phin ctia hdn
hop dén khi vién nang tan trong da day, noi ma céc vién vi nang bén véi axit gobm co
thanh phan 1 axit alginic va vi khudn probiotic (vi khudn séng hitu ich trong duong rudt
vdt chit) s& hinh thanh ngay sau khi ti€p xdc v6i moi trudng axit & da day. Nho su hinh
thanh cdc vién vi nang cam tng bdi axit nay, t€ bao vi khuén probiotic (vi khudn séng hitu
ich trong duong rudt vdt chit) duong nhu duge bao vé truée dich axit trong da day khi

dugc bao nang héa. Tac gia Porubcan yéu cau bao ho xenluloza duéi danh nghia thanh
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phan t4 dugc, dugc dé cap ding dé bao nang hén hop gbém alginat va t€ bao va d€ tao ra
ché phdm c6 thé dé nu6t, nhung khong diung d€ bao vé axit trong da day
(http://www.survivalprobiotics.com/randy _commentary.html (cdp nhat gian nhit Ia
15/11/2010) :

Vi khuén probiotic duoc cho sinh trudng trong céc hop chia trong moi truong 16ng

trong khoang 18 gid va sau d6 thu hoach bang cdch ly tam va lam kho & nhiét do thap.
Bot sdy kho & nhiét do thap dugc d6 vao vién nang cling vdi td dugc loai dung trong thuc
phdm nhu xenluloza. Quy trinh ndy c6 vdn dé 16n 1a san phdm tao ra c6 thoi gian bao
quan ngin (ké ca khi dugc giit trong th lanh) va ty 1& s6ng qua thap trong da day — tét ca
CFU, theo tai liéu 12 99,99%, bi tiéu diét bdi axit trong da day.”

Mic dit quy trinh nay cung cip cho khéch hang cdc vi khuén probiotic s6ng (vi
khuin s6ng hitu ich trong dudng rudt vat chu), nhung quy trinh nay khong phi hop cho
moi tng dung duéi dang mot thanh phin ca thuc pham, vi quy trinh nay tao ra cdc vién
nang 16n, von cin phai dugc nudt nguyén ven va khong bi v khi can.

Ngay nim 1995 c6 don yéu cdu cap Patent dé cap cdc phuong phdp vi nang héa
khdc nhau cho vi khudn lactobacilli va dé xuédt dung qua dudng miéng vi khudn
lactobacilli probiotic (vi khuén séng hitu ich trong dudng rudt vat chii) nam trong cic vién
nang duoc dung, nhu vién nang gelatin, d€ ngin bénh tiéu chay do khing sinh gay ra —
trong d6 vi nang héa dugc dé cap la cach dé kéo dai thoi gian séng cla vi khudn, va dé
bdo vé vi khudn khoi bi phan hiy khi di qua ruot (US 5,633,012). Cac hé vi nang chi st
dung natri alginat hodc alginat va poly L-lysin dugc dé cap. Mot hé dugc dé cap trong dé
vi khudn duoc tron 14n véi hydroxypropylmetylxenluloza dé cho vao dung dich ctia hén
hop este copolyme axit acrylic methacrylic trong axeton-isopropanol hau nhu khong cé
nudc c¢6 thé tham thau va mot phin c6 thé tham nude. Cdc dan chat xenluloza chi ¢6 tic
dung 12 chdt mang, va khong phai 12 mot phan cla vién nang. Hai quy trinh bao ché vi
nang khac dugc dé cap 6 day c6 stt dung polyvinylpyrolidon hodc polyvinylpovidon.

Don yéu cau cdp patent da bi rdt s US 2005/0266069 Al cua Simmons 12 ngudn
thong tin toan dién khdc vé tinh trang k¥ thuat lién quan dén cac phuong phdp khac nhau
dé bao ch& cic hop phan vi cdu probiotic 6n dinh. Don nay dé cap dén vi cdu phic
probiotic kha hon gém 16i 12 vi khudn probiotic, td dugc xenluloza, chét phan rd va phu
gia, cling nhu 16p boc tan trong rudt bén véi dich trong da day. Lép boc tan dugce trong
rudt nay c6 thé bén vdi dich trong da day va cau tao tir polyme hodc copolyme cua axit
acrylic va/hodc axit methacrylic va/hodc este ciia ching, xenluloza axetat phtalat,
polyvinyl axetat phtatlate va shellac.

Thuong thi c6 hai phuong phéap khdc nhau dé tao cdc vién nang nhu vay. Simmons
dé cap dén k¥ thuat dun dung dich polyme, sau d6 1a tao hinh cdu gém nhi€u giai doan

-10-
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khong lién tuc dugc biét dudi tén goi 1a tao hat (dé tao bot nhdo c6 thé dun dugc), giai
doan dun, giai doan tao hinh ciu va sdy kho, sau d6 1a budc tao 16p boc cic vi cau nay.

Phuong phap bao ché phitc hop kha hon nay 1a trdi ngugc véi ki thuat don gian
hon rét nhiéu, theo sing ché, duoc ding dé tao nén cic vi khuén probiotic dugc vi nang
héa bing sulphat xenluloza. K¥ thuat nay don gian gom hai buéc 12 phan tdn t€ bao trong
dung dich sulphat xenluloza va dua hdn hop ndy, ching han duéi dang cdc giot nho, vao
dung dich lam ciing, cdn dugc goi 12 binh chung két tha. Thong thudng cdc giot nho hinh
cAu tién than nay da tich dién va khong bi dinh vao nhau khi roi vao dung dich lam cing.

O mot Iinh vuc khéc, nghia 13 trong nganh y sinh vA cédc ting dung cham séc sitc
khoe, t&€ bao séng dugc bao nang héa dé tiém vao co thé bénh nhan (nghia 1a cdy ching
va0), noi cic vién nang duoc trong doi chuyén van cdc phan tlr sinh hoc ¢6 tic dung tri
liéu, cdc chat nén hodc enzym di qua mang clia vi nang sau d6, mang nay bao vé cic chat
nay khai bi hé mién dich clia co thé tdn cong va gitp khu trd lai.

K§ thuat khdc 1a st dung alginat da dugc dé cap & trén, nghia 1a tao ra vi nang
phiic da dién phan (PEC) bang céc polyion tich dién trdi ddu va day 1a phuong phap don
gian va hiéu qua. Nhiing hé vién nang da dién phan thudong dung 13 natri sulphat
xenluloza (& day dugc dé cap 1a NaCS)/poly[diallyl(dimetyl)ammoni clorua] (& ban mo
ta nay goi la pDADMAC), chitosan/alginat, chitosan/xanthan, v.v... pDADMAC Ia
polyme dong nhat amoni bac bdn. Tén CAS cua pDADMAC la 2-Propen-1-
aminium,N,N-dimetyl-N-Propenyl-,clorua polyme déng nhat. Cé thé mua dugc chét ndy
véi trong luong phan tt khac nhau.

Hé bao nang héa NaCS/pDADMAC duoc tao ra bang cdch nho giot dung dich
polyanion NaCS vao dung dich polycation pPDADMAC, di dugc kiém nghiém toan dién
va hé nay co6 stc hip dan do tinh don gian va nho vay giam gia thanh quy trinh va loai trix
céc ngudn gay tap tiém ning. Nhitng phan tir nhu cdc chat dinh dudng va cdc san phdm
thai c6 thé di d& dang qua cdc 16 vi nang sulphat xenluloza, n€u nhiing vién nang nay
duge 1am bang cic phan tt pPDADMAC tuwong d6i nho. Chat liéu nay 1a tuong thich sinh
hoc va ton tai lau dugc dan ching trong tai liéu doi v6i mot s6 dang t€ bao da dugc bao
nang héa bang hé nay. Chat liéu nay da dugc phan tich dic tinh va tdi uvu héa cho cdc muc
dich y sinh, va c4c vién vi nang da duoc @ng dung thanh cong sau d6, ching han trong
diéu tri u noi t€ bao song dugc bao nang tao ra cdc chét tri liéu nhu khang thé duoc giai
phéng qua céc 16 trén vién nang trong co thé bénh nhan (Patent M§ US 6,540,995 cép cho
Gunzburg va cdng su, va US 6,426,088 cip cho Piechaczyk va cong su).

Nhiing thir nghiém dAu tién trong phong thi nghiém cho thdy cédc proton axit H,O*
sé dé dang di qua thanh nang sulphat xenluloza. Khi céc hat CaCO; dugc bao nang béng
natri sulphat xenluloza va pPDADMAC c¢& nho thi cac hat nay tan hoan toan khi cho dung
dich nudc axit vao. Sy hoa tan xay ra theo cach phu thudc vao thoi gian. Fig. 2 1a anh cac
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vién nang nay bao boc cac tinh thé CaCO; va ching hoa tan cham & pH dudi 6, phu thudc
vao thoi gian. Khi ha ti€p pH tir pH béng 7,5 xudng pH bang 3, CO, sinh ra tao nén cdc
bot khi trong vién nang.

Do d6, ngac nhién 1 cic vién nang NaCS/pDADMAC c6 thé bao vé céc t€ bao vi
khuén trudc tic dung clia moi trudng axit.

¥ tudng sit dung cong nghé bao nang héa trén co s& hé NaCS/pDADMAC dé bao
vé céc t&€ bao vi khudn khoi bi phan hily trong dich da day, va ti€p d6 1a khi di qua rudt da
dugc thir nghiém trong sang ché va ngac nhién 1a c4c t€ bao vi khudn ndm trong cic vién
nang c6 16 16n 1am ti sulphat xenluloza va pDADMAC (Fig. 3) da song dugc khi xu 1y
bing axit vé6i thoi gian dai hon t&€ bao khong dugc bao nang héa (Fig. 4), cho di1 16 clia
vién nang c6 kich thudc 16n hon (da ching minh trong cac patent M§ s6 US 6,540,995 va
US 6,426,088 1a cho phép giai phéng cdc dai phan tir) va kién thic trong linh vuc nay
khang dinh xenluloza dudi dang td dugc khong bao vé t€ bao khoi phan hity trong dich da
day. Ngoai ra, nhiing t&€ bao nay vin song va c6 hoat dong chuyén héa. Phan 16n t& bao
sau d6 van duy tri dugc v nang khi duge xit 1y trong dich rudt, nhu dich té trang, va vi
vay nhiing t€ bao nay c6 thé di qua 6ng tiéu héa, chang han ké ca rudt, ma vin nim trong
c4c vién vi nang nay va nhd d6 gidi phong cdc enzym do chiing tao ra qua céc 16 trén vién
nang vao moi trudng xung quanh. Ty thuoc vao diéu kién vi nang, su giai phéng céc t&
bao vi khudn da vi nang héa & rudt cé thé dugc diéu chinh dé gia tang gidi phong céc t€
bao vi khuén tir vi nang.

Ban chat k¥ thuat ciia sang ché

Sdng ch& mo ta viéc st dung chit liéu vi nang dac biét va phuong phap bao vé cic
t€ bao vi khudn s6éng c6 thé 1a cac vi khuén va vi sinh vat khiac nhu ndm hodc nim men,
cu thé 12 t&€ bao probiotic (vi khudn song hitu ich trong dudng ruot vat chlt), von 1a nhém
khdc ngudn goc gém cic ndm men dic biét, nim dic biét va vi khudn dic biét, trudc tdc
dung phan hily clia axit trong dung dich nudc axit va con cho ching di chuyén ti€p qua
ong tieu hoéa trong khi vin séng. Sing ch&€ con dé cap dén bao nang héa cic t&€ bao vi
khudn von gidi phéng enzym qua céc 16 nang vao moi trudng xung quanh, sau khi da
song duoc trong dich axit da day & dong vat, dong vat nay c6 thé 1a nhém dong vat c6
xuong s6ng, nhung tot hon néu 13 chim va dong vat ¢6 v, dé nhan duge tdc dung c6 loi
mong mudn cho siic khde. Hiéu 1a sdng ch€ dugc mo ta & day c6 thé 4p dung cho cic
phan nhém dong vat khic. Tuy nhién, dong vat dugc uvu tién 1a chim, dac biét 1a loai hitu
ich trong san xudt thuc phdm nhu ngdng, ga, ga tay, c4, tom hodc dong vat c6 vid, nhu
dong vat gam nham, ché hoac meéo, nhung dac biét 1a dong vat cé vi hitu ich trong san
xuét thuc pham nhu dong vat nhai lai (trau bo, dé, clu, bo riing, huou siing tdm chau au,
huou canada, trau rimg, huou) hodc lon. Tuy nhién, duoc uu tién nhAt 1a ngudi d€ phong
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ngita hodc diéu tri sw mét can bang da day-ruot. Sing ch€ d€ xuat vién nang sulphat
xenluloza 16 16n chta céc t&€ bao vi khudn, nhu cdc t€ bao vi khuin san xuit enzym tiéu
héa va dac biét 12 cac vi khudn probiotic (vi khuin song hitu ich trong dudng rudt vat chii)
c6 1oi cho tiéu héa 1a cdc vién nang bén vdi xit Iy bang dung dich nude axit héa bang HCI,
dic biét 1a bang axit da day hoac dich da day, trong thoi gian kéo dai it nhat 1a 1 gio va
con bén véi xU 1y tiép theo bang dich ruot, nhu dich rudt moé phong (SIF) hoac dich ta
trang, v.v... Quy trinh dé bao vi nang céc t€ bao vi khuén 12 don gian dén mic bét ngd. S6
licu thir nghiém trong ban mo ta nay cho thdy vi nang héa cic t&€ bao vi khuén béng natri
sulphat xenluloza (NaCS) va poly[diallyl-dimetyl-amoni clorua] (pDADMAC) da tao ra
cic vi nang 15 16n bdo vé thanh cong céc t€ bao vi khuén da bao nang nay khoi bi phan
hly trong moi trudng axit, ciing nhu ti€p d6 trong moi trudng bazo cla dich rudt (pH
khoang béng 8). Tham chi sau 90 phiit xi Iy bing HClI & pH bang 2,0 hoat tinh chuyén
héa clia céc t& bao vi khudn di bao nang vin cao so véi clia t€ bao khong duoc bao nang
héa. Két qua nay thuc su bt ngd vi cac ion hydro (H;0™) dugc cho 1a s&€ khuyéch tan
nhanh vao vién nang do kich thuéc 16 tuong d6i 16n (khoang 80kDA hoac cao hon), nhu
da viét trong cdc nghién cttu ching minh t€ bao da bao nang héa bang sulphat xenluloza
cho phép cdc chdt 16n nhu khéng thé di dugc qua cdc 16 trén thanh nang. Vi mot s6
nguyén nhan, bao nang héa bang natri sulphat xenluloza va pPDADMAC tao ra bé mat
nang c6 16 16n lai cé tdc dung bao vé c¢6 ¥ nghia truéc sw phan hiy cta dung dich axit.
Khi xtr 1y bang dich rudt nhu dich ta trang cdc vién vi nang van nguyén ven. Tuy nhién,
kich thuéc 16 1a di 16n cho phép enzym tiét ra tit cic t€ bao vi khuin di qua duoc thanh
nang va dugc gidi phéng ra ngoai, ching han vao ong tiéu héa. Piéu nay cho phép so
Iugng 16n t€ bao c6 hoat tinh chuyén héa nhu t€ bao probiotic di qua da day vao ruot.

Cho dén nay, cong nghé vi nang héa t€ bao dua trén viéc st dung natri sulphat
xenluloza, c6 thé 1a xenluloza da sulphat héa cing loai hodc khdc loai, va pPDADMAC
van chua duge ing dung dé bao vé vi khudn da bao nang héa hoic céc vi khuédn probiotic
(vi khudn song hitu ich trong dudng ruot vat chil) cé 1gi cho tiéu héa trudc tdic dung phan
hily cta axit, hay bao vé trudc tdc dung phan hly trong thoi gian bao quan kéo dai hoic
ca hai tac dung nay.

Theo mot phuong 4n, sdng ché dé xuét cong nghé nay dé tng dung trong cong
nghiép thuc phdm. Cac t€ bao vi khuidn da bao nang héa 1a dic biét hitu ich dé tang trong
cho gia stic trong céc trai chin nuoi. Viéc thay thé cic quin thé vi sinh noi tai bang cic
chiing vi sinh c6 kha nang tao cic hop phin enzym hitu hiéu hon, ching han, s& cho phép
khai thdc thuc phidm véi hiéu qua cao hon. Vi vay, viéc st dung cong nghé nay va cdc vi
nang duogc dé cap & trén trong cong nghiép thuc pham 1a phuong 4n khéc clia séng ché.

St dung nguyén liéu ban ddu c6 thanh phidn héa hoc da xac dinh, boc t€ bao bang
nang PEC gdc xenluloza, nang nay khong chi c6 do bén co hoc cao va tuong thich sinh
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hoc t6t, ma con khong bi anh hudng boi diéu kién axit, va cé kha nang dap tng véi thay
déi & moi trudng xung quanh bang cich gidi phong t&€ bao va/hodc san phdm cua t& bao tir
nang khi di qua ru6t chinh 1a giai phdp cho vén dé ty 1¢ song thdp cla phan 16n t€ bao,
nhu céc vi khudn probiotic trong thuc pham va khi ding thuc phdm b sung (chic nang)
qua dudng miéng.

Vi vay, mot muc dich nita clia sdng ché 1a d€ xuét t& bao vi sinh vat dugc bao
nang bing phuong phap theo sang ché tao nén dugc phdm ding cho dudng miéng dé diéu
tri hodc phong ngita bénh tiéu chay, bénh tiéu chay do khang sinh, viém khdp, béo phi,
hoi ching rudt bi kich thich, chiing ¢ chua, hoi ching moéi mét man tinh va cic dang
bénh khic do mat can bing quin thé vi khuén trong rudt cia dong vat khong phai 1a

ngudi cling nhu dé xuét duge pham chita t&€ bao vi sinh vat dugc bao nang nay.
Mo ta van tat cac hinh vé

Fig. 1 12 cau tric héa hoc chia cdc chat dién ly tring hop duogc st dung d€ bao nang hoa.
Fig. 1 a) 1a cau tric héa hoc cla natri sulphat xenluloza (NaCS).

Fig. 1 b) 1a cdu tric héa hoc clia Poly[diallyl-dimetyl-amoni clorua] (pDADMAC).

Fig. 2 1a loat anh vién nang lam tir sulphat xenluloza va pDADMAC theo sing ché, cac
vién nang nay chita CaCOj; véi cac gia tri pH khac nhau. Nhitng vién nang dau tién 1a &
pH bing 7,5 vA chia tinh thé CaCOs. Anh cudi cing 12 vién nang & pH bing 3, trong d6
tinh thé CaCOj, bi tan va nhin thdy bot khi CO, phia trong nang. Viéc nay ching t6 axit
(H;0%) c6 thé vao nang dé dang va lam tan tinh thé CaCO;. Vi vay, diéu rit bit ngd 1 cic
vién nang NaCS/pDADMAC c6 thé bdo vé dugc cac t&€ bao vi khudn trudc tdc dung cia
moi truong axit.

Fig. 3 1a anh kinh hién vi quang hoc clia c4c t€ bao vi khudn Lactobacillus acidophilus da
bao nang héa bing NaCS/pDADMAC.

Fig. 4 12 anh chup so sanh ty 1& s6ng clia vi khuéin Lactobacillus acidophilus khong bao
nang (hinh chit nhat) véi vi khuin da bao nang héa bang NaCS/pDADMAC (hinh thoi) &
diéu kién axit (HCI, pH bang 2) trong khodng thoi gian 1én dén 4 gio. Ty 1é séng duoc xac
dinh bing thir nghiém Alamar Blue® va do bing don vi phat huynh quang tuong déi
(RFU).

Mo ta chi tiét sing ché

Déi tuong ciia sdng ché 1a cac t&€ bao vi khuén dugc bao nang, bao gém céc nang
c6 thanh nang x06p, trong dé thanh nang x0p nay la phiic hgp dugc tao nén tir sulphat
xenluloza va poly[dimetyldiallyl-amoni clorua], nang ndy c6 dic diém bén truéc xir ly
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bing dung dich nuéc axit, dac biét 1a hitu dung cho cdc t€ bao vi khudn nhay véi xir 1y
bing dung dich nudc axit khi khong dugc bao nang. Cong nghé vi nang héa t€ bao dugc
st dung theo sdng ché dua trén viéc sit dung natri sulphat xenluloza c6 thé dugc tao ra
bing xenluloza di sulphat héa cling loai hoac khic loai. pPDADMAC di sir dung trong
phuong phap theo sdng ché c6 phan tir lugng nho hon, nhu da dé cap bsi Dautzenberg va
cong su (1999b). (Dautzenberg H, Schuldt U, Grasnick G, Karle P, Myller P, Lithr M,
Pelegrin M, Piechaczyk M, Rombs KV, G¥nzburg WH, Salmons B, Saller RM.
“Development of cellulose sulfate-based polyelectrolyte complex microcapsules for
medical applications”. Ann. N. Y. Acad. Sci. (1999), 875,46-63). Sdng ch& cho thay luc
co hoc t6i uu clia thanh nang c6 thé dat duge khi ding pDADMAC c6 phan ti luong

khoang 20kDa. Nhitng vién nang tao ra theo cdch ndy c6 dic diém 1a c6 cdc 16 du 16n cho
c4c protein hodc khang thé don dong di qua, véi kich thudc it nhét 1a 80kDa hodc ¢6 thé
len t6i 150kDa. M6i quan hé phu thudc cla kich thude 16 va kich thuée cia pPDADMAC
stt dung da dugc dé cap trong tai liéu: Dautzenberg et al. (1999a) (“Size exclusion
properties of polyelectrolyte complex microcapsules prepared from natri sulphate
cellulose and pDADMAC”, Journal of Membrane Science, (1999), 162(1-2), 165-171).
R& rang 1a pPDADMAC c6 phan tir lugng thap hon s& tao ra 16 ¢6 kich thude 16n hon. T6t
hon néu c4c vi nang ¢6 kich thuGe 16 dl 16n cho phép giai phong enzym tlr cic t€ bao vi
khudn va tiét enzym tiéu héa ra ngoai.

Theo mot phuong 4n clia sdng ché, vién nang c6 dang vi nang hinh ciu véi duong
kinh nidm trong khoang tix 0,01 dén 5mm, t6t hon néu tir 0,05 dén 3mm va t6t nhat néu tir
0,01 dén 1mm. Ciing uvu tién néu nang c6 thanh nang x6p, c6 thé cho enzym tiéu hoa
th#m qua duoc. Vi nang c6 dic diém Ia cdc 16 trén bé mat cho phép enzym di qua dugc.
T6t hon khi kich thuéc 16 trén bé mit thanh nang xO6p ndm trong khoang tixr 80 dén
150nm, dé enzym di qua dugc. Dic biét uu tién cho cac 16 trén bé mat thanh nang x8p ¢
ngudng phan tir lugng (MWCO) ndm trong khoang tit 50 d€n 200kDa, t6t hon néu nim
trong khoang tir 60 dé€n 150kDa va t6t nhat 13 trong khoang tir 60 dén 100kDa.

Vi du vé enzym tiéu héa va kich thude di kem la Proteaza, nhu Subtilisin tiét ra tir
B. Subtilis, v6i kich thuéc khoang 27kDa, alpha-amylaza khoang 63kDA, alpha-
galactosidaza khoang 82kDa, Proteaza bromelain khoang 25kDA, cellulaza khoang
32kDa, glucoamylaza khoang 78 kDa, pectinaza khoang 35kDa va lipaza tiét tt Bacillus
subtilis khoang 20kDa. Kich thuéc chinh xdc c6 thé thay déi theo ting sinh vat. Mot s6
trong cac enzym nay hoat dong nhu dime.

T6t hon néu cac t€ bao nay cé 1oi cho dong vat theo sdng ch€ sau khi dugc an vao.
T6t hon khi nhitng vi sinh vat nay duoc chon tit nhém gém ndm men nhu Saccharomyces,
Debaromyces, Candida, Pichia va Torulopsis, nim nhu Aspergillus, Rhizopus, Mucor, va
Penicillium va Torulopsis va vi khudn nhu Bifidobacterium, Bacteroides, Clostridium,
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Fusobacterium, Melissococcus, Propionibacterium, Streptococcus, Enterococcus,
Lactococcus, Staphylococcus, Peptostrepococcus, Bacillus, Pediococcus, Micrococcus,
Leuconostoc, Weissella, Aerococcus, Oenococcus, Geobacillus va tién vi khudn nhu
Lactobacillus. Trong pham vi sang ché nay cac t€ bao vi khuén c6 thé dugc chon tir nhém
gém ndm men, ndm va vi khudn va/hodc cdc vi khudn probiotic (vi khudn soéng hitu ich
trong duong rudt vat chit) c6 1¢i cho tiéu héa hoac theo phuong 4n khic cic t€ bao vi
khudn c6 thé dugc t6 hop tir cic nhém nay. Theo séng ché nay, thuat ngit vi khudn
probiotic hoic t& bao probiotic c6 thé slt dung thay cho nhau.

Tot hon khi céc t&€ bao vi khudn dugc bao nang héa nay, dic biét 1a nhiing vi khuin
tiét enzym tiéu héa, 1a thudc nhém Saccharomyces, Bifidobacterium, Lactobacillus,
Enterococcus, Streptococcus, Bacillus, Lactococcus, Leuconostoc, Pediococcus,
Propionibacterium va Geobacillus.

T6t hon nita néu t€ bao nay dugc chon tir nhém gém Saccharomyces cereviseae,
Bacillus coagulans, Bacillus licheniformis, Bacillus subtilis, Bifidobacterium angulatum,
Bifidobacterium  animalis,  Bifidobacterium  bifidum,  Bifidobacterium  breve,
Bifidobacterium infantis, Bifidobacterium lactis, Bifidobacterium longum, Enterococcus
faecium, Enterococcus faecalis, Lactobacillus acidophilus, Lactobacillus amylovorus,
Lactobacillus alimentarius, Lactobacillus bulgaricus, Lactobacillus casei subsp. casei,
Lactobacillus casei Shirota, Lactobacillus curvatus, Lactobacillus delbrueckii subsp.
lactis, Lactobacillus fermentum, Lactobacillus farciminus, Lactobacillus gasseri,
Lactobacillus helveticus, Lactobacillus johnsonii, Lactobacillus lacti, Lactobacillus
paracasei, Lactobacillus pentosaceus, Lactobacillus plantarum, Lactobacillus reuteri,
Lactobacillus rhamnosus (Lactobacillus GG), Lactobacillus sake, Lactobacillus
salivarius, Lactococcus lactis, Micrococcus varians, Pediococcus acidilactici,
Pediococcus  pentosaceus, Pediococcus acidilactici, Pediococcus  halophilus,
Streptococcus faecalis, Streptococcus thermophilus, Staphylococcus carnosus, va
Staphylococcus xylosus.

Diac biét tot khi 1a cac t€ bao probiotic. T6t hon néu t€ bao probiotic nay dugc
chon tit nhém goém Lactobacillus acidophilus, Lactobacillus caseei, Lactobacillus
delbrueckii subsp bulgaricus, Lactobacillus johnsonii, Lactococcus lactis subsp lactis,
Lactococcus lactis subsp cremoris, Streptococcus thermophilus, Bifidobacterium bifidum,
Bifidobacterium angulatum va Bifidobacterium longum. Theo mot phuong an, t€ bao nay
1a Lactobacillus acidophilus hoac Bacillus subtilis.

Té€ bao Lactobacillus acidophilus da bao nang hoa, 1a cic nang c6 thanh nang xdp,
trong d6 thanh nang x6p nay 1a phic chit dugc tao ra tir sulphat xenluloza da sulphat hoa
dong thé hodc di thé va poly[dimetyldiallyl-amoni clorua] nhd dé nhiing t&€ bao da bao
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nang héa niy bén véi xir 1y bing dung dich nudc axit ¢6 gid tri pH bang 2 trong khoang
thoi gian tir 2 dén 4 gid. Day 12 mot phuong 4n dac thii theo sdng ch€. Phuong én uu tién
12 t€ bao nay bén véi xt 1y axit trong hai gio.

Thuat ngit “bén” dé chi tinh hudng, trong d6 phan 16n t&€ bao vi sinh vat van song
sau qud trinh xur 1y.

Tét hon khi phan 16n nhiing t€ bao ndy vin s6ng sau xir Iy bang dung dich nudc
axit. Dic biét t6t khi phan 16n t€ bao van c6 hoat tinh chuyén héa sau xit Iy nay va t€ bao
van san sinh va tiét enzym. Theo khia canh nay thi phin 16n dugc hiéu 1a it nhat 51% s6 t€
bao. T6t hon khi c6 tir 60% dén 90% t€ bao van séng. Van tot khi c6 tix 60% dén 80% t&
bao van s6ng. Phuong 4n dugc uu tién dac biét 12 60% s6 t€ bao van séng sau xir 1y bang
axit.

Hiéu 12 it nhat thi s6 t& bao di bao nang héa c6 hoat tinh chuyén héa sau khi xt 1y
bing dung dich nudGc axit phai nhi€u hon s6 t€ bao cuing loai nhung khong dugc bao nang
héa va bi xir Iy cing di€u kién nhu nhau.

T6t hon khi thoi gian Xt 1y bang dung dich nudc axit 1a tir 0,5 dén 2,5 gio, tot hon
nita 1a trong khoang tir 1 dé€n 2 gio, va tot nhat 1a 1,5 gio. Phuong 4n cling dugc vu tién 1a
dung dich nudc axit c6 pH nam trong khoang tir 1,0 dén 3,0, tot hon néu trong khoang tir
1,5 dén 2,5, tot nhat néu pH béang 2,0.

T6t hon theo sdng ché 1a t€ bao da bao nang héa theo sing ch€ san sinh va ti€t
enzym tiéu hoa, 1a cdc enzym dugc chon tir nhém goém amylaza, nhu alpha-amylaza,
galactosidaza, dac biét 1a alpha-galactosidaza, Proteaza, dac biét 1a bromelain proteaza va
subtilisin, cellulaza, hemicellulaza, pectinaza va lipaza. Tot hon khi cic enzym nay dugc
chon tir nhém néu trén. Pac biét t6t néu t€ bao vi khuin bao nang héa dugc chon tir nhém
vi khudn gém Bifidobacterium, Lactobacillus, Enterococcus, Streptococcus, Bacillus,
Lactococcus, Leuconostoc, Pediococcus, Propionibacterium va Geobacillus.

Mot phuong 4n wu tién 12 c4c t& bao vi khudn 12 Bacillus subtilis va enzym tiét ra la
Proteaza, dic biét 1a subtilisin. Phuong 4n khac theo sang ché 1a t&€ bao probiotic bao nang
hoa 1a cdc nang c6 thanh nang x0p, trong d6 thanh nang x0p nay 1a phic hgp chét dién ly
tring hop duoc tao ra tr cidc chat dién ly trung hgp sulphat xenluloza va
poly[dimetyldiallyl-amoni chlorid] tich dién trdi dau, nho vay tao nén t€ bao bao nang
héa probiotic (vi khudn séng hitu ich trong duong rudt vdt chit) bén véi xut 1y bang dung
dich nudc axit, va trong d6 cdc nang nay c6 dic di€ém gidi phong it nhat mot phan t€ bao
probiotic s6ng khi xt 1y bang dich ruot. Dung dich nuéc axit ¢6 thé 1a dich da day hoac
chat 16ng trong da day. Xt 1y bang dich ruot 1a di qua rudt chim hoac rudt dong vat cé v,
ké ca ngudi. Tot hon néu dich rudt 1a dich ta trang hoac chét 16ng trong ta trang. T6t hon
khi t& bao probiotic bao nang héa 1a cic nang nhu da dé cap & trén c6 dac di€ém s6ng duge
qua xur I bing dich vi mo6 phong (SGF), va trong d6 xut 1y bang dich t4 trang mo6 phong
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hoac dich ruot moé phong (SIF) s& kich thich hodc 1am giai phong it nhat mot phén & bao
probiotic (vi khudn séng hitu ich trong duong rudt vdt chii) khoi vién nang.

Phuong 4n khac 13 thuc phdm b3 sung (thuc phim chic nang) chita cic t& bao vi
khuén di bao nang héa, theo nhitng phuong 4n khdc nhau da dé cip & trén. Phuong 4n
nita theo sang ché dé xuét ché phdm, t6t hon 1a dugc phdm hodc hop phin dugc tinh chia
cdc t& bao vi khuén d3 bao nang héa, t6t hon néu la t&€ bao vi khudn probiotic, hodc ndm
men di bao nang héa hodc t€ bao ndm da bao nang hoda, t6t hon néu la t€ bao ndm
probiotic nhu di dé cap & trén.

Céc t€ bao vi khudn d3 bao nang héa c6 thé duge sit dung lam thudc hoic tic nhan
phong bénh. C6 thé dung ching dé diéu tri hodc phong tiéu chay, ké ca tiéu chay do ding
khéng sinh va cdc dang khdc do m4t can bang quéin thé vi khuén trong rudt, du cho ¢ dap
ting v6i diéu tri bang khang sinh hay khong.

Natri sulphat xenluloza dugc st dung trong cic phuong phdp theo sdng ché da
duoc diéu ché bing phuong phap sulphat héa dong thé tir cic vun bong xenluloza. Tuy
nhién, ciing c6 thé sir dung xenluloza sulphat héa di thé, vi theo tai liéu clia Dautzenberg
et al. (1999b) (“Development of Cellulose Sulphate-based Polyelectrolyte Complex
Microcapsules for Medical Applications”, Ann. N. Y. Acad. Sci., (1999), 875, 46-63.) thi
chat nay ciing tao ra cdc vién nang c6 16 16n, it nhat 12 v6i phan tir lugng bing 80kDa.

Thuc phdm bd sung (chic nang) chia cdc t&€ bao vi khudn da bao nang héa hodc
cc vi khudn probiotic da bao nang héa ciing dugc hi€u 12 mot phuong dn cia séng ché.
Phuong 4n khéac clia sang ché 1a ché phdm, t6t hon 1a dugc phidm chia t€ bao vi khuén
hoic céc vi khuén probiotic da bao nang héa nhu d€ cap & trén.

Tai liew WO/2006/095021 (US 20090011033) dé cap phuong phap dicu ché
sulphat xenluloza c6 chat lugng dat yéu cau. Tot hon khi sit dung sulphat xenluloza c6
phan ti luong nam trong khoang tit 100 d€n 500kDa, t6t hon nita trong khoang tir 200 dén
400kDa, va tot nhat 1a trong khoang tir 250 dé€n 350kDa. Cac thi nghiém trong phin Vi du
thuc hién sdng ché nay da dung nguyén liéu NaCS (09-Sul-592) do Fraunhofer Institute of
Applied Polymer Research (IAP) in Potsdam, Germany cung cap.

Phuong phéap diéu ché€ nang sulphat xenluloza da dugc mo ta k§ ludng trong tai
licu DE 40 21 050 A1 ctia Dautzenberg. Tai liéu ndy cling mo ta phuong phap téng hop
sulphat xenluloza, cdc phuong phap phén tich dic diém clia nang sulphat xenluloza da
duoc H. Dautzenberg et al., néu 10 trong tai liéu Biomat. Art. Cells & Immob. Biotech.,
(1993), 21(3), 399-405. Cac nang sulphat xenluloza khic da duoc dé cap trong tai lieu GB
2 135 954. Dic tinh cia nang xenluloza, nghia 1a kich thudc, kich thudc 16, do day thanh
nang va tinh chét co hoc 1a phu thudc vao mot s6 yéu t6 nhu cac di€u kién vat 1y bao ché
vién nang, do nhét cia binh chung két tia, cuong do ion cia nd, nhiét do, toc do thém
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hén dich t€ bao/sulphat xenluloza, ciu tric cua sulphat xenluloza, cling nhu cic thong so
khic do nhém Dautzenberg va cac cong su dé cap.

Thong thudng, dé bao ché€ vién nang thi natri sulphat xenluloza dugc cho ti€p xic
v6i dung dich nu6c pDADMACG, 1a dung dich dugc mua tir Aldrich Co., USA hay Katpol
Chemie, 1a tén mot vai nha san xuét. Theo cdch khéc, poly[dimetyldiallyl-amoni clorua]
(pDADMAC hoic con goi 1a PDMDAAC) ¢6 thé duge di€u ché€ bang cich triing hop gdc
dimetyl-diallyl-amoni clorua, (theo phuong phdp ctia University of Potsdam, Department
of Chemistry, Teltow, Germany). Mansfeld va Dautzenberg dé xudt st dung dung dich
PDMDAAC (pDADMAC) 1,2% (kh6i luong/thé tich) trong nuéc cit. C6 thé mua
pDADMAC véi nhi€u kich thuéc khiac nhau. Zhang va cong su (Zhang, Yao and Guan,
2005 Preparation of macroporous sodium sulphat
cellulose/poly(dimethyldiallylammonium chloride) capsules and their characteristics.
Journal of Membrane Science. Volume 255, Issues 1-2, 2005, Pages 89-98) da st dung
pDADMAC ¢6 phan tt lugng nam trong khoang tix 200.000 dén 350.000Da, trong khi
Dautzenberg dé xuit pDADMAC c6 phan ti luong nam trong khoang tir 10.000 dén
30.000Da.

Tai lieu WO/2006/095021 (US 20090011033) dé cap phuong phép diéu ché mau
sulphat xenluloza ¢6 chat lugng dat yéu cdu. Theo phuong phdp nay, hén hop phan tng
ctia n-propanol va axit sulphuric dugc dung lam moi trudng va tac nhan sulphat héa.

Natri sulphat xenluloza (FIG. la) lam polyanion va poly[diallyldimetylamoni
clorua] (pDADMAC) (FIG. 1b) 1am polycation. Dung dich NaCS dugc st dung dé tao 15i
nang va dung dich pPDADMAC lam chung két tha chuyén van thanh phin phéan tng thi
hai dé tao PEC trén bé mat cdc giot nho, nhd vay tao nén cic vién nang bang cidch bao
phll cdc giot nhd nay bing 16p mang ran. C6 thé st dung may tao vién nang c6 ban trén
thi trudng dé bao ché vi nang, duoc hiéu theo sdng ché nay 1a ca cdc hat hodc giot vi ciu
siéu nho. Mdy tao vién nang bao gém co cdu din dong dung dich, co ciu nay ddy dung
dich NaCS véi van toc xac dinh qua voi phun va nho dé tao thanh dong chat 16ng lién tuc.
Dong chét 16ng nay duge cudng biic dao dong boi khoi tao xung dong noi ma dao dong
chong lién tuc s€ lam gidn doan dong chét 16ng dau ra hoac phun thanh cic giot ¢6 cling
thé tich. Dé tang do phan tdn don clia cdc giot va déng thoi gidm su két tu, dién trudng
dugc cdp dudi dau ra voi phun trong mdy tao vién nang nay. Viéc nap tinh dién trong pha
tu do s€ tao ra luc ddy cdc giot riéng biét khién cho su két tu céc giot riéng biét sin sing
lot vao trong bé tao hdn hop duoc ngin ngira.

Nhiing hat hinh cau tao ra theo cach nay dugc nho vao binh tao phiic, trong binh
ndy mang bao ngoai clia nang dugc tao nén quanh vién nang bang mdi tuong tic tinh
dién, chang han gitta NaCS va dung dich pPDADMAC. Trong diéu kién khudy, nhiing vién
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nang & lai trong hé théng ndy cho dén khi dat dugc do ciing cén thiét trong khoang chia
tuong ng va sau d6 chuyén sang budc xu 1y ti€p theo.

Trudng hop thi€u thiét bi bao nang hodc hé thong tao giot ki€u phan luc, ¢6 thé sur
dung xylanh vé6i kim c6 dudng kinh trong 1a tir 0,2 dén 1,0mm va hé thong bom din kiéu
xylanh thich hop. Theo cich khéc sit dung ong hiit Pipette vo tring ¢ dudng kinh trong
13 1,5mm, chang han ciing c6 tic dung tao ra cdc vién nang bén vdi axit theo sdng ché.

Nhiing vién nang tao ra c6 kich thuéc 16 di 16n d€ cho cic dai phan tir ¢6 phan tir
luong lén t6i 80kDa hodc tham chi 1én t6i 150kDa di qua duge nhu céc protein khang thé
ching han. Nhiing vién nang dugc tao ra bang cich nay dugc biét c6 kich thude 16 du 16n
dé giai phéng khang thé qua cic 16 nay, day 1a cdc khing thé do cdc t& bao thé lai san
sinh trong cdc vién nang nay. Cong nghé bao nang héa bang sulphat xenluloza dugc dé
cap trong tai liéu: Dautzenberg et al. 1999b (“Development of Cellulose Sulphate-based
Polyelectrolyte Complex Microcapsules for Medical Applications”) da dugc st dung dé
kiém nghiém xem viéc sin xuét in vivo khdng thé don dong trung hoa c6 thé bao vé chuot
nhit chong retrovirus Fr-CasE hay khong (Pelegrin et al., “Immunotherapy of Viral
Disease by in Vivo Production of Therapeutic monoclonal antibody”, Human Gene
Therapy (2000), 11,1407-1415). K&t qua trong cac tai liéu nay cho thiy rd rang cic vién
nang c6 16 du I6n cho khang thé don dong di qua.

Tuy nhién, cin hi€u 1a cdc chat va phuong phdp theo sang ché€ khong bi gidi han
bai viéc stt dung cdc thanh phin dic thit da dé cap & day; ma sang ché€ bao ham ca viéc st
dung céc thanh phan mua tr cic ngudn khédc, dugc tao ra bing cic phuong phdp nhu da
dé cap & trén.

Tru6c khi bao nang héa, t6t nhat cho cdc t&€ bao vi khuén sinh trudng dén khi dat
gi4 tri OD (mat do quang) & 600nm bang 1 va thu hoach. Tuy nhién, céc vi khuén c6 gid
tri OD 600 khac cling phit hop 1am nguyén liéu ban ddu. Sau d6, bao nang héa vi khudn
bang sulphat xenluloza va pPDADMAC nhu sau:

Céc t€ bao vi khuin dugc vi nang héa bing NaCS theo phuong phdp cla
Dautzenberg va cong su (“Preparation and Performance of Symplex Capsules”,
Makromol. Chem., Suppl. 9, 203-210, 1985; “A new method for the encapsulation of
mammalian cells”, Merten et al., Cytotechnology 7:121-120, 1991; “Development of
Cellulose Sulphate-based Polyelectrolyte Complex Microcapsules for Medical
Applications” Annals of the New York Academy of Sciences, 875 (Bioartificial Organs
II: Technology, Medicine, and Materials), 46-63, 1999b). Ngin gon l1a NaCS Ilam
polyanion va tao nhan nang. Dung dich poly[diallyldimetyl-amoni clorua] 1a polycation
lam vai tro chung két tha chuyén van thanh phan phan tng thi hai d€ hinh thanh phic hop
chat dién ly tring hop trén bé mat clia nhan nang sulphat xenluloza, nhd vay tao ra cdc
vién vi nang bang cach bao phil c4c giot nhod nhan NaCS bang 16p mang ran.
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Giong cdy vi sinh duoc cho sinh truéng dat dén mat do quang c6 gid tri biéu thi t&
bio & tinh trang khée manh hoan toan, d6i véi hdu hét t€ bao vi khuén thi t6t nhat 1a gid
tri mat do quang nay bing 1. Sau d6 tron mot phan giong cdy vi khuén, vi du 50ul, 100ul,
hodc 200ul, v6i dung dich natri sulphat xenluloza chita natri sulphat xenluloza 1,8% va tx
0,9% dén 1% natri clorua cé thé tich gap khoang 20 14n thé tich giong cdy (100ul duoc
tron v6i 2ml) (09-Sul-592, Fraunhofer Institute Golm, Germany). Lugng nhé dung dich
nay, vi du cdc giot nho sau dé dugc cho vao binh chita pPDADMAC loai 1,3% 24 kDa
(kich thudc trung binh tir 21 dé&n 25 kDa). C6 thé thuc hién bing xylanh va kim tiém, néu
khong c6 thiét bi bao nang hodc bang hé thong tao giot da dé cap & trén. Sau thoi gian dé
cing lai khoang 4 phiit va mot s6 budc rira, t€ bao di bao nang héa duoc 14y tix bé va sin
sang cho viéc bao quan.

Nhiing t€ bao da bao nang héa nay gid day c6 thé coi la phuong 4n nita clia sdng
ché va c6 thé duoc cho vao céc dang thuc phdm khdc nhau dudi dang 12 thanh phan trong
thiic an. Theo cdch khac, céc vi khudn nay c6 thé duge ding dudi dang duoc phidm, hoic
ché& phdm dugc tinh. Vi du, cdc t& bao nay cé thé dugc cung cap duéi dang cic vién nang
¢@ I6n ¢6 16p boc tan trong rudt, vién nang nhu vay phit hop dé nuét lugng vi nang vira di
dat duoc tic dung c6 loi mong mudn cho siic khde, nhu ngoai tdc dung hé trg sic khoe va
chic nang rudt, con (tlly thuoc vao ching vi khuan da chon) phuc héi quin thé vi khin
trong rudt sau khi diéu tri bang khéng sinh, bu lai tinh khong hédp thu lactoza, hd trg hé
mién dich va giam cholesterol. Tdc dung c6 loi cho dinh dudng bao gém vai trd nang cao
sinh kha dung cuia canxi, kém, sit, mangan, dong va phospho va téng hop céc vitamin.
Téc dung tri liéu c6 1¢i 1a cdc t&€ bao vi khuén c6 hoat tinh khang vi khuén, kh4 nang tiéu
héa dugc cholesterol, cai thién tinh khong hip thu lactoza va c¢6 hoat tinh chéng ung thu.

Sau bao nang héa, céc t&€ bao vi khuin da bao nang c6 thé duoc nudi cay tiép cho
dén khi toan bo thé tich nang dugc 14p ddy béi céc t€ bao vi khuin, ma nhin qua kinh hién
vi thi d6 1a kh6i sdm mau. Vién nang dugc nhdi ddy cic t€ bao vi khudn cang sim mau,
thi vi khudn cang dugc béo vé trudc moi trudng axit va cé nhiéu t€ bao vi khuén hon séng
dugc khi di qua da day hodc khi i trong dung dich nudc axit hoic dich da day.

Do d6, phuong 4n khac cua sang ché 1a dé xuét phuong phdp bao vé t&€ bao khoi bi
phéan huy khi xir 1§ bang dung dich nudc axit, bang cach bao nang héa gém céic buéc a)
tao huyen phil t€ bao s6ng trong dung dich nudc clia chat dién ly tring hop natri sulphat
xenluloza , b) dua huyén phit nay dudi dang céc tiéu phan nho da hinh thanh truéc vio
binh chung két tha chita dung dich nudc cta chét dién ly tring hop poly[dimetyldiallyl-
amoni clorua] tich dién trdi ddu, c) dimg phan dng trong bé sau tir 1 dén 60 phuit, t6t hon
1a tr 3 dén 10 phuit, t6t hon nita sau tir 3 dén 5 pht va t6t nhat sau 4 phiit, d) thu hoach t&
bao da bao nang héa tit binh nay, e) u tliy § t€ bao di bao nang héa trong moi trudng hodc
dung dich chita thém céc yé&u t6 dinh dudng, f) t tiy ¥ t€ bao da bao nang hda cho dén khi
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c4c vien nang dugc nhéi ddy bing € bao, g) cho t€ bao di bao nang héa phoi nhiém dung
dich nuéc axit, 1a dung dich dugc biét c6 tic dung phan hity t€ bao néu chiing khong dugc
bao nang héa, nhd vay phén 16n t€ bao da bao nang héa van song. Theo khia canh nay,
phan 16n duogc hiéu it nhét c6 51% s6 t&€ bao, it nhit 60% hoac tir 60 dé€n 90% s6 t€ bao.
Theo phuong 4n uu tién c6 tir 60% dén 80% t& bao van song.

Phuong 4n uu tién theo sdng ché& 1a phuong phap bao vé truéc dung dich nuée axit
trong khoang thoi gian tr 0,5 dén 3 gid. Tot hon khi thdi gian nay nam trong khoang tir 1
dén 2 giod, va dic biét tot 1a 90 phit. Hiéu 1a dat duge tdc dung bao vé néu phén 16n t€ bao
vin s6ng hodc vin c6 tidc dung chuyén héa hodc néu s6 t€ bao da bao nang héa sdng
nhiéu hon khi so sdnh véi t&€ bao chua bao nang héa khi xir 1y trong di€u kién nhu nhau.
C6 hoat tinh chuyén héa duoc hiéu Ia khi s do trén phd quang k& UV-Vis & 570nm sau
khi i v6i resazurin bi giam t6i gid tri resorufin huynh quang & mutc khic biét c6 y nghia
so v6i mitc nén hodc so véi gié tri doi chiing Am.

Ngoai ra, t6t hon khi dung dich nudc axit dé x{r Iy cdc t& bao nay 1a dich vi, chat
16ng trong da day hodc chét 16ng da day mo phong hoac dich vi mo phong. X 1y phoi
nhiém axit c6 thé 1a i trong dung dich nudc axit, va phuong 4n wu tién 1a thuc hién xt 1y
ndy trong diéu kién sinh 1y. Ngoai ra, t6t hon khi t& bio di bao nang héa con bén khi
duoc xtr 1y bing dich rudt, nhu dich ruét moé phong, hoic dich ta trang.

Thuat ngit “chit 16ng da day mo6 phéng” dugc hiéu 12 nhiing chét 1ong khac nhau
trong da day duoc di€u ché nhan tao da dugc dé cap trong tai liéu. Mot vi du duge dua ra
& day: Chat léng da day mo phong c6 thé duge diéu ché dua trén chit 16ong co ban trong
da day va pepsin. Chat 16ng co ban trong da day di dugc di€u ché trong tai liu: Clavel et
al. (J Appl Microbiol. (2004), 97(1), 214-219) v6i mot s cal bién. Chét 16ng nay chita
4,8g NaCl (POCH, Poland), 1,56g NaHCO3 (POCH, Poland), 2,2g KCI (POCH, Poland),
va 0,22g CaCl, (POCH, Poland) hoa tan trong 01 lit nuGc cat. Sau khi hép trong ndi &
121°C/15 phiit, pH ctia chét 1ong co ban trong da day dugc diéu chinh dén gid tri 2,4+0,2
bang cdch st dung HCl 1M, va 2mg pepsin (Sigma Aldrich, USA) cho 50ml chat long
nhan tao da day da thém vao.

Thuat ngit “dich ru6t mo phéng” duoc hiéu Ia céc dich ruot hoac dich ta trang khac
nhau dugc diéu ché nhan tao nhu dé cap trong tai liéu. Vi du: dich td trang mo phdng cé
thé dugc diéu ché trén dich t4 trang co ban va phic hop enzym. Dich td trang co ban cé
thé duoc diéu ché theo tai liéu: Marteau ef al. (J Dairy Sci. 1997: 80(6),1031-37) vé6i mot
s0 cai bién. Dich nay chia 5,0g NaCl (POCH, Poland), 0,6g KCIl (POCH, Poland), 0,03g
CaCl, (POCH, Poland), va 17g mudi mat (Merck, Germany) hoa tan trong 01 lit NaHCO,
loai 1mol/l (POCH, Poland). Sau khi hap trong néi & 121°C/15 phiit, pH ctia dich co ban
nay duoc di€u chinh dén 7,0+0,2 bang NaOH 1M, va thém phiic hop enzym vao. Phic
hop enzym nay la cdc enzym pancreatin: 20000 don vi F.I.P. lipaza, 16000 don vi F.L.P.

-22-



24364

amylaza, 1200 don vi F.I.P. proteaza (= 2 vién nang Kreon® 10000 (300mg enzym
pancreatin) mua tir Solvay Pharmaceuticals, USA) dugc thém vao cho méi 50ml dich co
ban.

Phuong 4n khic clia sing ché& 1a d& xudt phuong phép bao ché& cdc t& bao vi khuén
d3 bao nang héa Ia cic t&€ bao san sinh va tié€t enzym tiéu héa, trong d6 bao nang héa bang
natri sulphat xenluloza va pDADMAC, dé nhan dugc céc vién vi nang chia cic t&€ bao vi
khudn nay v6n bén véi xt Iy bing dung dich nudc axit va c6 thanh x6p cho phép enzym
san sinh di qua duoc, phuong phédp nay bao gom céc budc sau:

i) tao hén dich clia gi6ng cdy cdc t&€ bao vi khuén ndy v6i dung dich natri sulphat
xenluloza, t6t hon n€u dung dich nay chia natri sulphat xenluloza 1,8% va natri clorua
0,9 dén 1%,

ii) dua hén dich ndy & dang cac tiéu phan da hinh thanh trudc vao binh chung két tia, tot
hon néu binh nay chia pDADMAC 1,3% 24kDa (20-25 kDa), va thu hoach cic vi nang
chta céc t& bao vi khuén tir binh nay. T6t hon khi phan dng trong binh chung két tha dugc
diing chang han bing cich thém luong du dung dich rira sau 1 dén 60 phuit, t6t hon 14 sau
1 dén 10 phiit, t6t hon nita 1a sau 3 dén 5 phuit, va tot nhat 1a sau 4 phuit .

Phuong 4n nifa 13 phuong phdp chéng phan huy axit cho cdc t€ bao vi khudn
probiotic biang cich bao nang héa chiing bang natri sulphat xenluloza va pPDADMAC, bao
gdm céc bude sau: tao hén dich gilta gidng cdy t€ bao probiotic va dung dich natri sulphat
xenluloza chita natri sulphat xenluloza 1,8% va natri clorua 0,9% dén 1%, dua hén dich
nay & dang céc tiéu phan da hinh thanh trudc, ching han dung xilanh loai 5ml va kim
tiém loai 23G, vao binh chung két tha chita pDADMAC 1,3% loai 24kDa, trong dé
pDADMAC 24kDa dugc hi€u 1a kich thudc trung binh, va thu hoach vi nang chia t&€ bao
probiotic (vi khuén séng hitu ich trong dudng ruot vat chit) tr binh chung nay. Phuong 4n
uu tién 14 phan dng trong binh chung két tha nay dugc dung sau tir 3 dén 5 phit, tot hon
néu sau 4 phit. pPDADMAC loai 24kDa ciia nha cung cép Katpol Chemie dugc khing
dinh bao ham khoang tit 20 dén 25kDa.

Dé tao vi nang cho t€ bao L. acidophilus, t& bao tir gidng cdy duoc tron véi NaCS
nhu da dé cap va cdc vi nang c6 thé bao ch€ dugc bang tay nhd xilanh va kim tiém, theo
mo ta trong phan Vi du thuc hién sang ché.

Ngoai ra, sang ch€ dé xuat phuong phdp dua cic t& bao song von nhay cam vdi axit
da day khi chua dugc bao nang héa, vao rudt dong vat, ké ca ngudi, bao gébm budc ding
t€ bao da bao nang héa nhu dé cap & trén.

Sadng ché ciing dé xuét phuong phdp diéu tri hodc phong nglra tiéu chay, tiéu chay
do kh4ng sinh va c4c dang bénh khac do bi mét can bang quin thé vi khuén trong rudt
bang cich cho dong vat ¢6 vi bi tiéu chiay hodc du dodn s€ bi tiéu chay, tiéu chay do
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khéng sinh va cdc dang bénh khac do bi mat can bang quan thé vi khuén trong rudt dugc
dung t€ bao da bao nang héa theo sang ché.

Chuyén gia trong linh vuc s& biét 12 mat do t€ bao, ciing nhu néng do NaCl c6 thé
thay d6i. Quy trinh bao ché vién nang khong bi giGi han bdi thoi gian dé cling vo nang
chinh xéc 12 240 giay. Ngoai ra, dung dich NaCl c6 thé dugc thay thé bang dung dich PBS
hoac cac dung dich dém khéc.

Kich thuéc clia c4c vién nang c6 thé thay déi tir 200 dén 1200um theo dudng kinh,
néu dugc bao ch€ bang quy trinh tv dong c¢6 dung thiét bi nhu mdy tao nang IE-50R va
IEM-40 clia EncapBioSystems, Switzerland, do Inotech phan phoi trudc kia. Phuong an
uu tién theo sdng ché 1a kich thuGc vién nang 1a ndm trong khoang tir 200 d&€n 700um, va
tham chi t6t hon nita 1a kich thuéc nang nam trong khoang tir 200 dén 500um.

Phuong phép bao ché khac 1a sit dung 6ng hiit Pipet vo trung Pasteur. Khi stt dung
ong hiit Pasteur dé bao ché vién nang bang phuong phép thi cong thi dudng kinh cla vi
nang dat dén kich thudc ndm trong khoang tir 3.000 dén 5.000um.

Nang kich thudc 16n vi vay can cach hap thu khac cho nguoi ding, hoac bénh nhan
va ho dugc biét ring can nuét thuc phdm b trg ndy ma khong dugc nhai hay cén trudc,
dé c6 duoc tdc dung bao vé toan dién t& bao trude axit trong da day trong c4c vién vi nang
nguyén ven. Kich thudc s& khong c6 anh hudng khic dén thoi gian ton tai trong qua trinh
bao ché va bao quan.

Phuong 4n uu tién theo sdng ché 1a kich thuGc nang nam trong khoang tir 500 dén
700um theo duong kinh.

Phuong an khac cta sang ch€ 1a nang c6 duong kinh it nhat 1a 3.000um khi dugc
bao ché bing tay, titc 1a khong c6 thiét bi nhu may tao nang.

Té& bao di bao nang héa bing cich ndy c6 thé duge sit dung 1am thanh phin bd
sung cho thuc phim, trong trudng hop nhiing t€ bao di bao nang héa nay da séng dugc
khi x&r 1y bang axit da day. Ciing c6 thé bao quéan cic t€ bao ndy trong thdi gian dii &
nhiét do trong phong (RT).

Ché phim, nhu dugc phdm chia céc t&€ bao vi khuén da bao nang héa theo phuong
phap dé cap & trén 1a phuong dn khéc clia sdng ché.

Mot phuong an theo sdng ché 1a tng dung céc chét va phuong phdp méi nay nhu
da dé cap trong sudt ban mo t4, chang han nhu cic &€ bao vi khudn da bao nang bén trudc
dich axit, cho nganh chan nuoéi. Do cac dac tinh tuong tu véi hé thong tiéu héa clia ngudi,
céc phuong phdp va chit theo sdng ché€ c6 thé dugc st dung dé chuyén van cic vi khudn
probiotic vao dong vat, dic biét 1a nguoi dé gidm céc van dé stc khoe lién quan dén ruot
bang cdch gia tang tiéu héa thiic an, hap thu chat dinh dudng. Lién quan dén muc tiéu
chin nuoi, c6 thé sit dung viéc chuyén van cic vi khudn probiotic c6 1oi cho tieu héa dé

gia tang san xuat thit. Hi€u 12 c6 thé 4p dung sdng ch& nhu mo td & day cho cic phan
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nhém dong vat khéc nhau nhu chim, dac biét 1a loai hitu ich cho san xuét thuc phidm nhu
ngdng, gd, ga tay, c4, tom hoic nhém dong vat c6 vi hitu ich d€ san xuét thuc phdm nhu
dong vat nhai lai (trau bo, dé, cltu, bo rung, huou sing tdm chiu au, huou canada, trau
rung, huou).

Phan trén 12 mo td vé phuong phédp bao ché cic t&€ bao vi khudn di bao nang héa
von san sinh va tiét enzym tiéu héa, trong d6 cic nang nay c6 thanh nang x6p cho phép
cdc enzym tiéu héa nay tham qua dugc va cdc t€ bao vi khuén ndy bén véi xit 1y bing
dung dich nu6c axit. Phuong phap nay bao gém budc tao hén dich t&€ bao, 1a cic t€ bao
san sinh enzym tiéu héa, trong dung dich nudc cta chét dién ly tring hop, sau d6 hoén
dich nay & dang céc tiéu phan di hinh thanh truc, nhu cic giot nhod, dugc dua vao binh
chung két tha chia dung dich nudc ctia chat dién ly tring hop tich dién tri diu.

Vi du thuc hién sang ché

Trong cdc Vi du thuc hién duéi day, dung dich phan tich da dugc dp dung dé do
hoat tinh chuyén héa cta t€ bao, dugc goi 1a dung dich AlamarBlue®. “AlamarBlue” 13
nhan hiéu da dugc bao ho cua TREK Diagnostic Systems cho dung dich phan tich do
Invitrogen hodc Promega cung cip. Duéi day, tén AlamarBlue s& dugc ding dé chi phép
phan tich st dung thanh phéan hoat tinh lam giam tgy nhién c6ng nang cta t€ bao sdng
chuyén héa resazurin, mot hop chét c6 thé thim qua t€ bao c¢6 mau xanh va hau nhu
khong phat huynh quang. Khi di vao t&€ bao c¢6 hoat tinh chuyén héa, resazurin-chat
nhuom chi thi khong phat huynh quang nay bi khir thanh chat resorufin phit quang mau
do tuoi. Lugng chat phit quang san sinh 1a ty 1& v6i s6 t€ bao song. 10ul AlamarBlue®
dugc cho vao 100ul hén dich t€ bao va u trong 2 gio 6 37°C. Su phit huynh quang ctla dia
phan tich AlamarBlue® dugc doc bing mdy doc Tecan Infinite M200. C6 thé phat hién
phét huynh quang bing diu doc dia bat ky hodc bang phd quang k& huynh quang st dung
thong s6 thiét 1ap loc & 560EX nm/S90EM nm. Theo ciach khic, hé s6 hép thu cua
AlamarBlue® c6 thé doc dugc trén phd quang k& UV-Vis & 570nm.

Céc t&€ bao vi khudn va céc vi khudn probiotic di sit dung dé bao nang héa duoc
chuyén dén & dang da say kho & nhiét do thap tir nha cung cap, va sau d6 dugc nuodi ciy
trong moi trudng 10ng. Gilt miu cic giong cdy ndy dong lanh duéi dang giong glyxerol dé
stt dung cho céc thi nghiém riéng biét.

Vidu 1: Lactobacillus acidophilus sinh trudng dén OD bang 1,0

Giong cdy Lactobacillus acidophilus dugc khoi ddu bang 20ul mau giong vi khuin
da tan bang bang cdch tiém né vao 50ml MRS (tén do cdc tdc gia sdng ch& cua né dit: de
Man, Rogosa va Sharpe, phat trién vao nam 1960; Diéu ch€ 1 lit moi truong MRS: 51g bot
canh MRS, 1g Polysorbate 80, 0,5g L-cystein hydroclorua va 999ml H,0O dé chinh dén
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pH béang 6,2.) trong binh EM loai 50ml. Giit gidng & -80 °C va giong nay dugc mua tix
DSM (s6 catalogue 1a DSM 20079) (Moro) Hansen va Mocquot (ATCC 4356). u gidng
cdy qua dém trong di€u kién lic & 50rpm (vong/phit) va 37°C. Vao ngay 1 cla thi
nghiém, mat do quang clia giéng cdy vi khuin dugc xdc dinh & 600nm trén Tecan Infinite
M200. Thong thudng mat do quang & 600nm cho s& do bang 1 s& dng véi pha liy thira
sinh trudng vi khudn. Nhitng t& bao nay di sinh truéng dén OD bang 1 & 600nm, dé dam
bio nhiing t€ bao nay di & pha liiy thira truéc khi thuc hién cdc kiém nghiém x{ Iy (xem
Bang 1).

Bang 1: Profin giong cdy Lactobacillus acidophilus sinh trudng qua dém.

Thai
S
g1anqsm -
trudng
theo gio
Ng3 n.a.(khon
gay 4 pm 0 (, g
0 co)
Nei
‘(iay 9 am 17 0,5805
Nei
glay 2pm | 22 1,0012

Vidu 2: Ty 1& s6ng sét clia t€ bao Lactobacillus acidophilus chua bao nang héa trong
axit clohydric

Dung dich HCI 0,01M trong PBS (nuéc mudi dugc dém phosphat) dugc di€u ch&
bang céch thém 4,2ml HCl 37% vao 500ml PBS. Gi4 tri pH duoc diéu chinh dén chinh
xac bang 2,0 nho dung HCI 5M.

Cho 5ul gidng cdy lactobacillus vao 1ml axit clohydric trong PBS (dung dich nu6c
muodi dugc dém phosphat) trong 6ng nghiém Eppendorf vo tring véi ba 6ng duoc cho
giong nhau. Dai ching 14 5ul gidng cdy Lactobacillus y nhu trén dugc cho vao 1ml PBS
trong ong nghiém Eppendorf vo triing véi ba 6ng dugc cho gidng nhau & thoi diém 0 gid.
Thyc hién kiém nghiém bang axit clohydric tai céc thoi diém khic nhau, nghia 13 sau 1
gio, 1,5 gio va 2 gio phoi nhiém.
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Tai céc thoi diém khdc nhau tit ca cidc 6ng nghiém Eppendorf dugc cho ly tim &
t6c do 3000 x g trong 1 phiit dé loai axit clohydric. Rlta cdc 6ng hai 14n bang moi trudng
MRS va cho thém 100ul moi truong MRS vao thé két vién. Tao lai huyén phil thé két vién
niy trong moi trudng nay va chuyén tat ca vao dia loai 96 16(giéng).

Thir nghiém phan tich AlamarBlue, nhu da dé cap & trén, dugc thuc hién dé xéc
dinh hoat tinh chuyén héa ctia t& bao vi khun.

Bang 2: Ty 1é sdng clua Lactobacillus acidophilus khong bao nang dugc xdc dinh theo

tham s phan tich AlamarBlue trong RFU sau cdc thdi gian phoi nhiém khac nhau truée
HCl |

S6 doc
mau Oh 1h 1.5h 2h
trang
3013 33073 26915 17932 3412
3023 32348 | 26695 | 23011 3362
3209 33877 11176 15657 4484

Gi4 tri trung
binh
S6 doc da
hiéu chinh

3082 33099 21595 18867 3753

30018 | 18514 | 15785 | 671

Vi du 3: Bao nang héa t&€ bao Lactobacillus acidophilus trong NaCS va pDADMAC

100ul gidng cay vi khudn v6i mat do quang bang 1 duge tron v6i 2ml dung dich
natri sulphat xenluloza chita 1,8% natri sulphat xenluloza (09-Sul-592, do Fraunhofer
Institute cung cép) va 1% natri clorua, va nho vao binh loai 150 ml chita pPDADMAC
1,3% 24 kDa bang xylanh loai 5ml va kim tiém loai 23G.

Thoi gian dé nang ciing trong binh chita pDADMAC 1a 4 phit. Sau d6 rita nang
mot 14n trong 8 phiit bang 300ml 1xPBS, va mot 1an 4 phidt bang 300ml 1x PBS. Sau dé
14 ba 14n rira bang 30ml nuéc mudi dém phosphat 1x moéi l14n va 3 14n rlta bing 30ml moi
truong MRS mbi 14n. Sau dé chuyén cdc nang vio binh nén loai 250ml chita 100ml moi
truong MRS mdéi. Nuoi ciy cdc nang nay & may u 37°C, v6i toc do S0rpm (vong/phiit).

Thuc hién tht nghiém phan tich AlamarBlue Assay da dé cép trén cdc t&€ bao
lactobacillus da bao nang héa. Thuc hién thir nghiém phan tich nay ba l4n giong nhau trén
nang trong Blank (100ul mo6i trudong LB + 10ul alamar-blue) va trén cic nang (100ul moi
truong MRS + 10ul Alamar-Blue). Cic miu nay chia t€ bao da tao huyén phu va thudc
nhuom chi thi dugc cho 1 trong 2 gio trén dia 6 37°C, va sau d6 do.
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Béng 3: Ty 1€ song cla Lactobacillus acidophilus da bao nang héa dugc xdc dinh theo cic
két qua phan tich AlamarBlue trong RFU & ngay 2 sau bao nang héa.

Mau
trang | Két qua doc
25726
24916
19246
Trung
binh: 3432 | 23296
Két qua
doc da
hiéu
chinh: 19864

Vidu 4: Ty lé song ciia vi khudn lactobacillus di bao nang héa trong axit clohydric

Sau khi xdc nhin dugc cic nang van sOng, thuc hién thit nghiém bing axit
clohydric trén cdc nang lactobacillus. Cho 1 nang vao 1ml axit clohydric trong nuéc mudi
dém phosphat da c6 trong moi giéng cla dia loai 24 giéng tai cdc thoi diém khic nhau, &
4 gi0, 3 gio, 2 gio va 1 gio va lam ba dia nhu nhau. Déi ching cho thir nghiém 1a 1 nang
dugc cho vao 1ml nudc mud6i dém Phosphat & thoi diém O gio cho ba dia giong nhau.

Tai thoi diém 0 gio, dung dich nuéc muéi dém phosphat axit clohydric duoc thay
bang moi trudng MRS. Rita cdc nang ndy hai 14n bing moi trudng MRS va sau d6 chuyén
theo ty 1€ 1 theo 1 vao dia loai 96 giéng. 100ul moi trudng MRS méi va 10ul xanh alamar
dugc cho vao va u trong 2 gid. Doc dia phan tich AlamarBlue trén thiét bi Tecan Infinite
M200.

Bang 4: Ty 1& song cua lactobacilli da bao nang héa theo két qua phan tich AlamarBlue
trong RFU sau céc thoi diém khac nhau tiép xiic véi HCI

Mau
tring Oh 1h 2h 3h 4h
3298 | 25627 | 30832 | 16041 | 21733 24908
3429 | 24755 | 29182 | 18070 | 26421 19157
3491 | 26126 | 30969 | 18248 | 23770 19961

K&t qua trung

binh 3406 | 25503 | 30328 | 17453 | 23975 21342
MAu da lam '

tring 22097 | 26922 | 14047 | 20569 17936
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So sédnh két qua phan tich AlamarBlue vi khuén lactobacillus khong bao nang va da
bao nang héa sau khi thit bang HCI cho thay sau 2 gid trong HCI ty 1& séng cta vi khuin
khong bao nang da giam khing khi€p cho thdy vi khuin khong bao nang khong thé séng
dugc sau 2 gio ti€p xic HCL. Nguoge lai, két qua phan tich RFU ctia vi khudn da bao nang
héa vén gift cao ké ca sau 4 giv tiép xiic HCI cho thdy ty Ié séng cao hon va kha ning
song sot duogc cai thién & cac vién nang trong moi truong HCI.

Chiing lactobacillus di bao nang héa c6 hoat tinh chuyén héavin c6 ty 1& séng cao
sau khi qud 4 gid trong moi tudong dung dich mudi axit clohydric, pH bang 2,0 trong khi
vi khudn lactobacillus khong bao nang khong song dugc qué 1,5 gid trong moi trudng
dung dich muoi axit clohydric & pH bang 2 (Fig. 4).
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Yéu cau bao ho

1. T€ bao vi sinh vat dugc bao nang tao nén dugc phdm dung cho dudong miéng dé€ diéu tri
hodc phong ngira bénh tiéu chdy, bénh tiéu chy do khing sinh, viém khép, béo phi, hoi
ching rudt bi kich thich, ching ¢ chua, hoi chiing moi mét man tinh va cic dang bénh
khic do mét can bang quan thé vi khudn trong ru¢t clia dong vat khong phai 1 nguoi,
trong d6 cdc € bao vi khudn ndy duge bao nang héa & dang vi nang c6 thanh nang xop;
trong d6 thanh nang x6p nay 1a phic hop c6 thanh phin chinh chita natrixenluloza
sulphat va poly[dimetyldiallylamoniclorua], trong d6 cdc 16 bé mdt cta thanh nang x6p
nay c6 ngudng trong luong phan tir ndm trong khoang tir 50 dén 200kDa; va trong d6 cac
16 bé mat nay c6 kich thudc cho phép t€ bao vi khudn nay va/hodc cic enzym tiéu héa tao
ra boi cdc t€ bao vi khudn nay di qua duoc va/hoic gidi phéng dugc trong ruot dong vat
néu trén, va trong d6 cdc vién vi nang ndy bao vé t& bio vi sinh vat khoi bi dung dich

nudc axit phan huy.

2. T€ bao vi sinh vat dugc bao nang theo diém 1, trong d6 dung dich nudc axit nay 13 dich
vi mo phong, dich vi, axit da day. dich ru6t mo phdng (SIF) hodc dich td trang m6 phong
(SDF).

3. Té& bao vi sinh vat dugc bao nang theo diém 1 hodc 2, trong d6 trong d6 phan 16n t& bao
vi sinh vat dugc bao nang ndy séng duoc khi xir 1y bing dung dich nuéc axit cha diém 2
c6 pH nam trong khoang tir 1,0 dén 3,0, trong khoang tir 1,5 dén 2,5, hoac c¢6 pH 2,0
trong it nhat 1,5 gio, it nh4t 12 2,5 gio, hoac it nhat 12 4 gio.

4. T€ bao vi sinh vat dugc bao nang theo diém 3, trong d6 phan 16n & bio vi khugn nay
song duoc khi di qua da day dong vat néu trén.

5. T& bao vi sinh vat dugc bao nang theo diém bt k¥ trong s6 céc diém tir 1 dén 4, trong
do dong vat nay 1a dong vat ¢6 vii hoic chim.

6. T€ bao vi sinh vat dugc bao nang theo diém 5, trong d6 trong d6 chim duoc chon tir
nhém gém ga tay, ga va ngdng.

7. T€ bao vi sinh vat dugc bao nang theo diém 5, trong d6 dong vat c6 vi nay duoc chon
ti nhém gom lon, dong vat nhai lai, meo, va ché.
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8. T€ bao vi sinh vat dugc bao nang theo diém bt ky trong s6 cac diém tix 1 dén 7, trong
d6 céc vi nang nay c6 dudng kinh nam trong khoang tir 0,01 dén 5mm, nim trong khoang
ttr 0,05 dén 3mm, hoac trong khoang tir 0,1 dén 1mm.

9. T€ bao vi sinh vat dugc bao nang theo di€ém bét k¥ trong s6 cac diém tr 1 dén 8, trong
d6 céc t€ bao vi khuin nay dugc chon tir nhém goém t&€ bao vi khudn, t& bao ndm men, t&
bao nim, t& bao probiotic va cac hon hop cia ching, trong d6 t€ bao ndm men dugc chon
tir nhém gom Saccharomyces, Debaromyces, Candida, Pichia va Torulopsis; trong dé t&
bao ndm dugc chon tir nhém gbém Aspergillus, Rhizopus, Mucor, va Penicillium; trong d6
t€ bao vi khudn duoc chon tir nhém gém Bifidobacterium, Bacteroides, Clostridium,
Fusobacterium, Melissococcus, Propionibacterium, Streptococcus, Enterococcus,
Lactococcus, Staphylococcus, Peptostrepococcus, Bacillus, Pediococcus, Micrococcus,
Leuconostoc, Weissella, Aerococcus, Oenococcus, Geobacillus va tién vi khuin nhu
Lactobacillus; trong d6 t€ bao probiotic dugc chon titr nhém gém Saccharomyces
cereviseae, Bacillus coagulans, Bacillus licheniformis, Bacillus subtilis, Bifidobacterium
angulatum, Bifidobacterium animalis, Bifidobacterium bifidum, Bifidobacterium breve,
Bifidobacterium infantis, Bifidobacterium lactis, Bifidobacterium longum, Enterococcus
Jaecium, Enterococcus faecalis, Lactobacillus acidophilus, Lactobacillus amylovorus,
Lactobacillus alimentarius, Lactobacillus bulgaricus, Lactobacillus casei subsp. casei,
Lactobacillus casei Shirota, Lactobacillus curvatus, Lactobacillus delbrueckii subsp.
lactis, Lactobacillus fermentum, Lactobacillus farciminus, Lactobacillus ~gasseri,
Lactobacillus helveticus, Lactobacillus johnsonii, Lactobacillus lacti, Lactobacillus
paracasei, Lactobacillus pentosaceus, Lactobacillus plantarum, Lactobacillus reuteri,
Lactobacillus rhamnosus (Lactobacillus GG), Lactobacillus sake, Lactobacillus
salivarius, Lactococcus lactis, Micrococcus varians, Pediococcus acidilactici,
Pediococcus  pentosaceus, Pediococcus acidilactici, Pediococcus halophilus,
Streptococcus  faecalis, Streptococcus thermophilus, Staphylococcus carnosus, va

Staphylococcus xylosus.

10. T€ bao vi sinh vat dugc bao nang theo di€ém 9, trong d6 cic t&€ bao probiotic niy duoc
chon tir nhém da néu cé chia thém Lactobacillus acidophilus, Lactobacillus caseei,
Lactobacillus delbrueckii subsp bulgaricus, Lactobacillus johnsonii, Lactococcus lactis
subsp lactis, Lactococcus lactis subsp cremoris, Streptococcus thermophilus,

Bifidobacterium bifidum, Bifidobacterium angulatum va Bifidobacterium longum.
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11. T€ bao vi sinh vat dugc bao nang theo diém bat ky trong s6 cdc diém tr 1 dén 10,
trong d6 cac enzym tiéu héa nay duoc chon tir nhém gém alpha amylaza, glucoamylaza,

alpha galactosidaza, proteaza, proteaza bromelain, subtilisin, xenlulaza, pectinaza va

lipaza.

12. Dugc phidm chia t&€ bao vi sinh vat dugc bao nang ctia diém bat ky trong s6 cac diém

tir 1 dén 11 va chat mang phut hop.
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Fig. 1

1a Natri xenluloza sulphat (NaCS)

HOCH>

((:H"ZOS O3Na

1 b: Poly(diallylmetylamoni clorua) (p-DADMAC)
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Fig. 2
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Phoi nhiém pH béng 2
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