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TOM TAT

Vi khuén Lactic (LAB) déng mét vai trd quan trong trong cac tng dung coéng nghiép thuc
pham, dwoc phdm. Cung veéi axit lactic, viéc san xuét bacteriocin va cac hop chét khang ndm co
thé 4p dung lam chat bdo quan trong mét sé loai thwe phdm. Hon niva, nhd cac dac tinh tang
cudng stre khde, mot sb chiing probiotic c6 ngudn géc tr LAB da duoc khai thac ing dung trong
dwoc pham va thuc phdm chirc ndng. LAB ciing ¢ tiém ndng dé san xuét cac chéat cé hoat tinh
sinh hoc nhw exopolysacharide, axit lipoteichoic, axit linoleic lién hop,... v&i cac ng dung khac
nhau. Dé khai thac hiéu qua qué trinh [én men LAB, céc thach thirc vAn ndm & sw két hop cla
qud trinh [én men va tach chiét d& ddm bao sw &n dinh hoat tinh sinh hoc ctia cac san pham lén
men.

Twr khod: Bacteriocin, exopolysacharide, probiotic, vi khudn Lactic Metanol.

LACTIC ACID BACTERIA: POTENTIAL FOR HIGH BIODIVERSITY
PRODUCTS FOR FOOD AND PHARMACEUTICAL APPLICATIONS

ABSTRACT

Lactic acid bacteria (LAB) are of great importance for their wide applications in
the food and pharmaceutical industries. Bacteriocins and antifungal compounds as
well as lactic acid are produced by LAB, which can be used as food preservatives.
Furthermore, with their health-promoting properties, several probiotic strains
derived from LAB have been exploited for applications in pharmaceuticals and
functional foods. The enormous potential of LAB to produce bioactive substances
such as exopolysaccharides, lipoteichoic acid, conjugated linoleic acid, etc., is
expanding their industrial applications. To efficiently exploit LAB fermentation,
however, the combination of fermentation and extraction processes must ensure the
bioactivity stability of the fermentation products, which still remains a challenge.
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I. PAT VAN PE

Vi khuan Lactic (Lactic acid bacteria,
LAB) duoc biét gan lién véi qué trinh
lén men va bao quan thuc pham tur thoi
xa xua. Ngay nay LAB la nhdm vi sinh
vat duoc sir dung phd bién trong nhiéu
linh vuc khac nhau. LAB dugc sir dung
lam gidng khai dong (Starter culture) dé
l&n men sira, rau, thit, ca va ngii cdc, va
ca thirc an gia stc ¢ dang u chua. Ngoai
ra, LAB con dugc sir dung cho cac qua
trinh lén men san  Xuét
exopolysaccharide (EPS), axit hiru co,
cac hop chat polyol, hop chat thom,
bacteriocin... phuc vu cho cac muc dich
khac nhau nhu cai thién cau tric, mui vi,
bao quan thyc pham ciing nhu tac dung
d6i véi suc khoe [1].

Trong s cac chéat chuyén héa cua
LAB, axit lactic va bacteriocin la cac san
phdm trao ddi chat ngoai bao duoc san
xuat lién tuc trong qua trinh ting trudng
va ton tai trong dich 1én men. Khi két

I1. GIOI THIEU VE LAB

LAB [a nhém vi khuan Gram duong
khong di dong, da dang vé mit sinh thai
bao gdm mot sé chi (Enterococcus,
Lactobacillus, Pediococcus,
Leuconostoc, Oenococcus, Lactococcus,
Streptococcus, Weissella, v.v. trong thu
tu bo Lactobacillales) thuoc nganh
(Phylum) Firmicutes, va chi
Bifidobacterium ky khi thugc nganh
Actinobacteria. C4c chung gidng LAB
dugc thuong mai ho& hién nay chu yéu
thudc cac chi Lactobacillus, Lactococcus,
Streptococcus, trong khi cac ché pham
probiotic phd bién nhét thuoc vé céc chi
Lactobacillus va Bifidobacterium [3].

Trong qué trinh chuyén hoa, do thiéu
hé thong ho hip chirc ning nén LAB thu
nang luong thong qua qué trinh

thic qué trinh 1&n men, sinh khéi té bao
thudng duoc loai bo. Tuy nhién, gan day
Sy quan tdm dén sinh khéi té bao nhu
mot san pham gia tri gia ting sir dung
nhu ngudn protein bd sung. Néu ching
LAB c6 cac dac tinh probiotic thi sinh
khdi cua ching ciing c6 thé duoc khai
thac 1am thuc pham chirc ning. Ngoai ra,
vach té bao LAB la mot I6p day bao
gom peptidoglycan, axit teichoic va axit
lipoteichoic, EPS va céc protein bé mat,
day ciing 1 nhitng hop chit c6 tiém ning
cao cho cac ung dung cdng nghé sinh
hoc [2].

Hién nay, nhitng nghién ctru co ban
va ng dung ciia LAB dd duoc dé cap
rong rai trong nhiéu tai liéu khac nhau.
Bai tong quan nay tom tit va thao luan
vé cac san pham Ién men tr LAB duoc
ap dung cho cong nghiép thuc pham va
dugc pham.

phosphoryl hoa ¢ mirc co chat theo hai
con duong chuyén hoa dé 1én men
hexose, tirc 14 1én men ddng hinh va Ién
men di hinh (Hinh 1). Con duong
chuyén héa dau tién (1én men dong hinh)
dua trén qua trinh dudong phan vai viée
tao thanh axit lactic 1a chu yéu, trong khi
con duong tht hai (Ién men di hinh),
dugc goi la con duong pentose phosphat,
dugc dic trung dé san xuat CO; va
ethanol, hoac axetat cung voi axit lactic.
Streptococcus, Lactococcus,
Enterococcus, Pediococcus va mét sd
loai Lactobacillus thuoc nhém LAB 1én
men dong hinh. Trong khi d6 chi
Leuconostoc, Weissella va mot sd loai
Lactobacillus thuoc nhom LAB 1én men
di hinh [4].
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Hinh 1. Cédc con dwong chuyén hod ciia LAB, 1én men dong hinh (nét lién) va d; hinh

(nét dut). P, phosphate; ADP, adenosine 5’-diphosphate; ATP, adenosine 5’-triphosphate;
NAD", nicotinamide adenine dinucleotide; NADH, nicotinamide adenine dinucleotide; (1),
lactate dehydrogenase; (2), alcohol dehydrogenase [5]

I11. CAC SAN PHAM LEN MEN TU LAB VA UNG DUNG

3.1. Axit lactic

Axit lactic (axit 2-hydroxypropanoic)
14 mot phén tir bat dbi voi hai dong phan
quang hoc, L-axit lactic va D-axit lactic,
c6 thé dugc san xuat théng qua tong hop
hoa hoc hodc lén men vi sinh vat. Tuy
nhién, phén 16n axit lactic thwong mai
hién nay dugc san xuat thong qua con
duong cong nghé sinh hoc (qua Ién men
LAB dong hinh va di hinh). Mot s6 loai
LAB chi ¢6 thé téng hop mét trong hai
loai dong phan quang hoc cia axit lactic,
cho phép sir dung trong mot sé tmg dung
chuyén biét. Trong sé cac vi khuén L-

axit lactic c6 L. amilophylus, L. brevis, L.

buchneri, L. rhamnosus... Trong khi do6,
L. coryniformis tong hop D-axit lactic
mot cach dac hiéu, con L. plantarum va

L. pentosus c6 thé san xuét ca hai loai
doéng phan. Hau hét qua trinh 1én men
san xut axit lactic bang 1én men LAB
nham vao doéng phan dang L-axit lactic.
badc biét, nganh cong nghiép thuc pham
va dugc pham rat wa chudng dong phén
nay, chit duy nhit c6 thé dugc chuyén
hoéa trong co thé con ngudi [6].
3.2. Bacteriocin

Bacteriocin 1a céc peptit nho co6 dac
tinh khang khuan thuong dugc san xuat
béi LAB, cac hop chat nay hoat dong
chéng lai cac vi khuan Gram dwong khéc.
Do dic tinh khang khuan cta ching, mot
s bacteriocin nhu nisin va pediocin
duoc st dung 1am chit bao quan trong
cac san pham thuc pham dé tc ché sy
phat trién ciia vi sinh vat giy hu hong va



Nguyén Phi The va cs.

Tap chi Dinh dwéng va Thyc pham 18(3+4)-2022

gay bénh. Ngoai ra, bacteriocin dugc cho
la dong gop vao kha nang trc ché vi
khuén gy hai cua té bao, day la mot dac
diém quan trong d01 véi mot s6 LAB
duoc sir dung nhu giéng khoi dong trong
thuc phém lén men. Viéc st dung
bacteriocin  hoic LAB sin  xuét
bacteriocin c6 thé cai thién d6 an toan,
kiém soat hé vi sinh d6i voi san phdm
1én men, va tang thoi han st dung cua
san pham gitp cai thién tong thé cac
khia canh an toan cuda thuc pham. Co ché
khang khuan chung cia bacteriocin dwa
trén sy pha vd mang té bao thong qua
hinh thanh cac 16 hodc “tic dung tiy
rira”, nhu trong truong hop cua nisin [7].

Duya trén cdu tric va dic tinh cua
ching, bacteriocin c6 thé dugc phan loai
thanh ba loai khac nhau bao gém Loai I
la cac peptit c6 chura lanthionine. Chung
c¢6 thé 1a chudi dai véi dién tich duong
(phan 16p A, vi dy, nisin), hodc hinh cau
mang dién tich am hodc khong mang
dién (phan 16p B, vi du, mersacidin).
Loai II 1a cac peptit bén nhiét, khong
chtra lanthionin. Cac phan 16p cua ching
phu thudc vao hoat dong (phan 16p A, vi
du, pediocin; phadn nhém B, vi du,
lactococcin, plantaricin; phan nhém C, vi
duy, axitocin). Loai III 1a cac peptit 16n,
khong bén véi nhiét, khong duge dic
trung cho lim. Chung 14 cac protein thuy
phan thuong dugc phan loai la murein-
hydrolases (vi du, helveticin) [8]. Mac
du c6 nhiéu loai bacteriocin do LAB san
xuat nhung chi ¢ nisin va pediocin dugc
ban trén thi truong, chi yéu duoc st
dung 1am chat bao quan thyc pham, dic
biét 1a trong cic san pham sita. Tuy
nhién, do sy gia tang cac chung khang
khang sinh va nhu céu ngay cang tang
dbi voi thuc pham ché bién toi thleu va
sach, viéc nghién cuu va phat trién céc
bacteriocin m&i 1a mot trong nhiing loi
ich chinh trong linh vyc cong nghé sinh

hoc LAB. Mic du ¢6 nhiéu vi khuan méi
hodc cac peptit gidng nhu bacteriocin tir
LAB dugc phat hi¢n hang nam, nhung
nhiing thach thirc dit ra van can trd viéc
tmg dung thuong mai cua cac hop chit
nay. Trude khi xem xét san xuét cong
nghiép, cac nghién ciru xay dung quy
trinh t6i wu hoa dé téng hop bacteriocin
va qua trinh tinh ché tiép theo cua cac
hop chat ndy van rat can thiét. Ngoai ra,
ky thuat tao chung giéng c6 kha ning
san xudt bacteriocin cao ciing 13 huéng
nghién ctru day hira hen vi hau hét cac
chung hoang dai ¢ thé sinh bacteriocin
nhung khong thé ing dung vao san xuat
cong nghiép do ning suét thap.
3.3. Khai thac sinh khéi LAB
3.3.1. Probiotic

Sau khi san xut cac chat chuyén hoa
ngoai bao, toan bd té bao co thé dugce sir
dung nhu mot san phém probiotic, mdt
tmg dung dé dang vi khong can chiét
Xuét Mot s6 chung LAB dic trung cho
tiém nang pI‘OblOth Thuét ngir probiotic
dé cap dén “cac vi sinh vét song, khi
duoc st dung voi luong thich hop, mang
lai lgi ich strc khée cho vat chu”. Su
quan tam ngay cang tdng vi¢c st dung
cac vi sinh vt nay dé diéu trji cac bénh
cu thé hodc cac triéu chtirng lién quan da
thuc déy thuc hién nhiéu nghién cuu
toan dién. Probiotic thuong dugc thém
vao thuc pham nhu chit bé sung va cung
cap céc loi ich cho nguoi sir dung chang
han nhu duy tri h€ vi sinh vat duong rudt
khée manh, gidam muc cholesterol va
didu chinh phan ung mién dich.
Probiotic chu yéu dugc str dung dé didu
tri r6i loan tiéu héa va cic bénh duong
titu hoa, cling nhu cac bénh vé da,
miéng, duong tiét niéu va duong ho hap
[9].

Hau hét cac probiotic co trén thi
truong thudc cac chi Lactobacillus,
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Enterococcus, Streptococcus va
Bifidobacterium. Cac chi khac nhu
Roseburia spp., Akkermansia spp.,
Propionibacterium spp.  va

Faecalibacterium spp. ciing cho thay cac
dic diém probiotic dﬁy hira hen va hién
dang dugc danh gia [10]. Can luu ¥ 1a
hau hét cac thong tin lién quan dén dic
tinh probiotic deu co nguon goc tur cac
nghién ctru nudi cdy té bao in vitro hoic
thir nghiém in vivo bang cach sir dung
cac mo6 hinh va thong tin nay phai duoc
chung thyc dé sir dung két qua & quy md
cong nghiép.

Trong nhiing nam gan day, ngay
cang c6 nhiéu quan tdm dén viéc xac
dinh dac tinh cta cac chuing LAB méi tir
cac ngudn khac nhau dé sir dung chung
lam probiotic hodc cho cic ung dung
khac [11]. Tuy nhién, song song v&i cac
nd luc phan lap va xac dinh cac dic tinh
probiotic, viéc xac dinh ¢ cip do loai va
dudi loai 1a can thiét cho muc dich
thuong mai. Phuong phap nhan dang
phé bién nhat 1a dya trén trinh tu cta
ving bao ton gen 16S rRNA; thong
thuong, diéu nay duoc sir dung dé xac
dinh vi tri phat sinh loai ctia cac dong
phan lap [12]. Khi mét s6 ching dugc
nghién ctru, cac cong cu phan tir khac cé
thé dugc su dung dé phan loai va chon
loc cac dong phan lap, vi duy, DNA
marker trong phan Ung PCR, dién di
gradient gel bién tinh (DGGE), DNA da
hinh dugc khuéch dai nglu nhién
(RAPD), va gan day la giai trinh tu toan
bd bd gen.

Danh gid dic tinh probiotic thuong
dua trén kha ning sbng sot cia dong
trong cac diéu kién duong tiéu hoa,
chang han nhu pH thiap va kha ning
khang lysozyme. Cac dic diém khac nhu
tinh khang mudi mat, tinh nhay cam voi
khang sinh va kha nang bam dinh vao
niém mac rudt, t& bao biéu mé cua nguoi

[13]. Trong diéu kién binh thuong,
probiotic c6 thé tong hop cac chat
chuyén hoa co hoat tinh khang khuan
nhu exopolysaccharide, bacteriocin va
axit hitu co. Hon nira, probiotic cling st
dung co ché két tu tao diéu kién cho viée
dao thai mam bénh ra khoi hé tiéu héa.
Sy ddi khang ciing lién quan dén viéc
san xudt axit lactic va axit axetic trong
qua trinh chuyén hoéa carbohydrate, tao
diéu kién cho pH moi truong thap hon
va tc ché su phat trién cia mot sd vi
sinh vat gdy bénh [14]. Do do, tinh d6i
khang voi vi khuan gdy bénh cung la
mot dac tinh mong mudn dé dugce coi la
mot probiotic. Vé dap Ung mién dich,
probiotic ¢ thé kich thich sy tiét khang
thé ctia té bao chu. Sy gia tang phan 1'1'ng
mién dich duge danh gia thong qua viée
dong nudi cdy probiotic voi cac té bao
ciia hé théng mién dich, cho phép phat
hién va dinh lugng cac cytokine; 1a hop
chét lién quan dén mién dich. Thong qua
cac nghién ciru in vivo, cac két qua day
htra hen cua probiotic vé ting cudng tinh
khang v&i cac bénh lién quan dén hé
thong mién dich nhu bénh viém rudt va
cac triéu chung do di tmg [15].

Hién nay, nguoi ta quan tim nhiéu
hon dén viéc hiéu cach thtc probiotic
tuong tac v6i vat chi. Nhidu nghién ctru
dang tap trung vao viéc diéu chinh phan
mg mién dich, san xuat axit hitu co va
cac hop chat khang khuan, tuong tac véi
hé vi sinh vat san c6 cia vat chu, cai
thién tinh toan ven ciia mang bao vé rudt
va san xuét cac chat chuyén héa thir cap
¢6 loi cho vat chi. Tuy nhién, diéu quan
trong la phai danh gia cac vi sinh vat
probiotic tiém niang dé xac nhan loi ich
ctia ching d6i véi strc khoe con ngudi va
chimg minh viéc st dung chung ding
cach.

3.3.2. Axit lipoteichoic
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Mang sinh chit ciia vi khuan duoc
bao quanh bdéi mdt vach cho phép phan
loai vi khuan 13 Gram dwong va Gram
am. Vach té bao cua vi khuan Gram
duong va mang ngoai cua vi khuin
Gram am lan luot chira cac phan tir lipid
mang dién tich am nhu axit lipoteichoic
(LTA) va lipopolysaccharide. Cac phan
tor LTA duoc cdu tao tir mot glycolipid
va polymer ua nudc cua glycerophosphat
duoc lién két cong hoa tri [16]. LTA lan
dau tién duoc phan lap tir L. arabinosus
vao nhitng nim 1960. Ké tir do, cac
nghién ctru khac nhau da bio céo cac
bién thé vé cau trac va chirc ning cua
LTA theo cac chi va loai vi khuan [17].
O cap d6 té bao, chirc ning cua LTA lién
quan dén viéc diéu chinh céc enzyme tu
phan vach té bao trong qué trinh phén
chia té bao, dleu nay rat quan trong d6i
vOi sy phat trién va tang sinh cta té bao
[18]. O cap d6 cong nghiép, LTA cho
thdy mot loat cac Gmg dung tiém ning
trong thuc pham va duoc pham.

Mot sé nghién ctru cho thdy LTA c¢6
dac tinh chéng sy hinh thanh mang sinh
hoc & vi khuan giy bénh nén thé hién
kha ning diéu tri hodc ngin ngira cac
bénh truyén nhiém qua duong miéng.
Hon nita, LTA ciing cho thy hoat tinh
chéng viém dé diéu tri viém dai trang va
dic tinh diéu hoa mién dich. Weill va
cong su (2012) da thyc hién cac thuo
nghiém in vivo trén chudt va chirng minh
rang viéc uéng LTA tinh khiét tr L.
rhamnosus GG (ATCC 53103) co thé
diéu chinh kha ning tc ché mién dich
trudce buc xa tia cyc tim va sy phat trién
khéi u da [19].

Céc bao cdo dau tién lién quan dén
viéc thu hdi LTA duoc cong bd vao nim
1975. Viéc chiét xuat LTA thuc hién
bang cach st dung dung méi hiru co &
nhiét do cao. Nhiéu nim sau, ky thuat
sic ky da duoc st dung dé thay thé chiét
bang dung moi hiru co nham ting ning
suit tinh ché. Tuy nhién, hai ky thuat
tach chiét do déu khong than thién véi
moi truong. Do do, cac cong nghé thay
thé, chang han nhu cong ngh¢ tach bang
mang dang duoc st dung dé 1am sach
LTA. Pay la mot trong nhirng cach tiép
can mdi cho viéc nghién ciu va phat
trién quy trinh thu hoi hop chét nay [20].
3.3.3. Cdc hop chit khdc cé tiéem ning
cong nghigp do LAB sin xudt

Nhu di dé cap, LAB la mdt trong
nhiing nhoém vi sinh vat dugc st dung
rong réi trong nganh céng nghiép chu
yéu do kha ning san xuat axit lactic,
bacteriocin va st dung ndé nhu mot
probiotic. LAB 1a nhém vi khuan co
tiém ning 16n dé san xuat cac chat co
hoat tinh sinh hoc. Hon nira, nhitng tién
bd hién nay trong cong nghé sinh hoc da
tao diéu kién thuan loi cho su phét trién
cac ching mai co thé tao ra mot loat cac
hop chét cho cac tng dung khac nhau
nhu chat tao huong, chit khang khuan
duoc pham hop chit tao két cau,
vitamin, chat 1am ngot, va cac chit dinh
dudng [21]. Bang 2 tom tit cac chat
chuyén hoéa thir cap co tiém nang cong
nghiép duoc san xuit boi LAB. Theo
quan  diém  céng  nghiép, chi
Streptococcaceae va Lactobacillaceae
dai dién cho cac don vi phan loai quan
trong nhat vi chiing bao gdm s lugng
LAB duogc thuong mai hoda cao nhét.
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Bang 1. Cac chat chuyén héa thiz cap diroc san xudt bai LAB [22]

Chat chuyén hod

Ham lugng

Vi khuan

Hoat tinh sinh hoc

2,3 butanediol

32 g/L

Lactococcus lactis

Hoéa chat dung trong
nganh nhya

AXit 2-pyrrolidone-5-
carboxylic (Axit
Pyroglutamic)

Lactobacillus spp.
Pediococcus spp.

Khang khuan

Leuconostoc

AXxit azelaic 2,71 mg/L citreum L123 Khang nam
AXit caproic 102 mg/L L. sanfrancisco CB1 thqg khlfan’ h}mr}g Vi
va tién chat nhién liéu
Bifidobacterium spp., ’
Propionibacterium Giam chat sinh ung thu,
Axit linoleic lién hop 40 g/L freudenreichii, L. xo vira dong mach va mo
plantarum AKU trong co thé
1009a
Lactobacillus spp.,
o i Leuconostoc spp., . . . z
Cyclic dipeptides Weissella spp., va Khang virut, khang nam
Lactococcus lactis
DC 35 Leuconostoc sp.,
Diacetyl va acetoin mg/L AMC  Streptococcus Huong vi va huong thom
2,6 g/L diacerylactis
Chédng oxy hoa; khang
. . . khuan, khang ung thu;
Exopolysaccharide 5,12 g/L L. acidophilus khaing Khéi u: tang curdng
mien dich
Staphylococcus . y
Axit lipoteichoic - aureus; L. biéu hoa mién dich
rhamnosus GG
Axit mevalonic L. plantarum VTT E- . z
- Kh A
Mevalonolactone 78076 ang nam
Axit phenyl lactic va - i L. plantarum strain ok
hydroxypheny! acetic 21B Khang nam
Reuterin (3- 8 mg/L L. reuteri Khang khuan

hydroxypropionaldehyde)

Chat tao ngot (mannitol,

tagatose, sorbitol, trehalose)

Cong nghiép thuc pham

Vitamin (nhém B)

Thyc pham bé sung

Ngoai trir san xudt cong nghigp Xem nhu mot san pham phu trong hau
hét cac quy trinh cong nghé sinh hoc.

probiotic, sinh khdi t& bao thuong dugc
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Ngay ca trong trudng hop té bao duoc sir
dung xtc tac cho cac quad trinh 1én men,
cudi cung chung ciing bi loai bo. Tuy
nhién, té bao LAB chira cac hop chit
khac nhau c6 gia tri thuong mai, chang
han nhu LTA hodc axit linoleic lién hgp
(CLA). CLA c¢6 tiém ning 16n nhu mot
san pham dugc phim va nod co thé dugc
san xuit boi LAB thong qua qua trinh
ddng phan hoéa axit linoleic hodc tir dau
ciia cdy thau dau thong qua qua trinh
khir nude cua axit ricinoleic. LAB tao ra
cac dong phan CLA (cis-9, trans-11;
trans-9, trans-11; trans-9, cis-11) vdi cac
ty 1¢ khac nhau, nhung mét s6 chung chi
tao ra mot dong phan duy nhat [23]. C6
dén 70% CLA duoc tich lily ndi bao
hodc lién két véi té bao. Piéu nay co
nghia 1a LTA va CLA sé& dugc thu hoi va
tach chiét sau khi phd v& té bao.

Trong truong hop thu hoi va tinh
sach axit lactic sau khi tach té bao, phén
dich 1ong phia trén thuong dugc loc dé
loai bd cac manh vun té bao va cac dai
phan ti. Sau budc nay, cac axit hitu co
nhu axit azelaic (AA) va axit caproic
(CA) c6 thé dugc tach ra khoi hdn hop
thong qua qua trinh chiét xuat hiru co.
Axit azelaic 1a mdt axit dicacboxylic no
7 carbon c6 dic tinh khang khuan. Trong
khi d6, CA 1a mot chat béo trung tinh co
6 carbon dugc s dung trong nganh cong
nghiép thyc pham, duogc phim va my
pham. Trong ca hai truong hop, ¢ cac
b4o cao vé phuong phap chiét 1ong-long
v6i dung méi hitu co duoc s dung dé
thu hoi cac hop chét nay [24].

Trong qua trinh 1én men, cdc EPS
dugc gidi phéong. EPS 1a cac polymer
phan nhanh cia duong (hodc cac dan
xuét) c6 gid tri thuong mai do dac tinh
cua chung nhu la chét tao két cdu thuc
pham va cac thudc tinh ting cudng strc
khoe [25]. Két tua EPS thu dugc thong
qua bo sung ethanol, nhung viéc sir dung

dung mdi nay khong tuong thich véi qué
trinh tach chiét axit lactic vi ndng do
dung mdi nay c6 thé 1am ting téng thé
tich hoat dong. Tuy nhién, qua qud trinh
loc va siéu loc, axit lactic van con trong
dong chat thim va EPS duogc giir lai
trong mot dung dich c6 thé tich thip hon.
Luc ndy, c6 thé tinh ché EPS thong qua
két tua bang ethanol.

Mot sb dipeptit mach vong cé thé
dugc khai thac trong qué trinh 1én men
LAB nhu axit 2-pyrrolidone-5-
cacboxylic (duoc st dung 1am chét giir
am cho cac san pham danh cho da va toc)
[26]. Cac phan tir phan cuc khac nhu
duong, axit hitu co nho va vitamin di
theo con dudng tinh ché tuwong ty nhu
axit lactic va phuong phap sic ky sé& 1a
can thiét dé tach ching [27]. Budc cubi
cung trong quy trinh tach chiét axit lactic
la chung cat dé loai bo nude khoi dung
dich axit lactic cudi cung. Cac hop chat
dé bay hoi duoc tao ra boi LAB, vi du,
reuterin va diacetyl (DC), ¢ thé dugc
thu hoi théng qua chung cat & 78-82 °C
va 86-87 °C, tuong ung. Reuterin 1a mot
chét khang khuan manh, va DC duoc st
dung nhu mot chat bo sung thuc pham
va d6 udng do c6 huong vi bo dic trung
ciia nd. Acetoin, tién chat cua DC, cling
¢6 thé duoc thu hdi sau qua trinh chuyén
doi enzyme thanh DC. Theo nghia nay,
viéc bod sung thém budc chung cat s&
hitu ich dé thu hodi ca hai hop chat va loai
b6 acetoin khoi phan noi phia trén.

Tém lai, mot sb lya chon trong do
qué trinh san xuat/tinh ché axit lactic c6
thé dugc két hop voi viéc thu hdi cac
hop chat co gia tri cao khac thudng bi
loai bo trong qué trinh tach chiét. Tuy
nhién, cac thach thirc van nim ¢ su két
hop ctia qua trinh 1én men va tach chiét
sao cho viéc san xut tat ca cac hop chat
dugc bén vimg.
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IV. KET LUAN

LAB lIa mot nhom da dang cac vi
khuan Gram dwong c¢6 nhidu tiém ning
trong 1én men san xudt cic san pham
sinh hoc c6 gia tri. Trong do6, axit lactic
dad duoc sir dung phd bién trong ché bién
thuc phdm. LAB con dugc biét dén voi
kha ning san xuét bacteriocin ding nhu
chat bao quan. Cac san pham probiotic
co nguon gbc tir vi khudn nay xuét hién
nhiéu trong ca linh vuc dugc pham va
thue pham chic nang. Ngoai ra, 1én men

Tai ligu tham khao

1. Leroy F, De Vuyst L. Lactic acid bacteria as
functional starter cultures for the food
fermentation industry. Trends Food Sci
Technol. 2004;15 (2):67-78.

2. Vinusha KS, Deepika K, Johnson TS,
Agrawal GK, Rakwal R. RETRACTED:
Proteomic studies on lactic acid bacteria: A
review. Biochem Biophys Rep. 2018;14:140-
148.

3. Corona-Hernandez R, Alvarez-Parrilla E,
Lizardi-Mendoza J, Islas-Rubio A, De la
Rosa L, Wall A. Structural stability and
viability of microencapsulated probiotic
bacteria: A review. Compr Rev Food Sci F.
2013;12.

4. Bosma E, Forster J, Nielsen A. Lactobacilli
and pediococci as versatile cell factories —
Evaluation of strain properties and genetic
tools. Biotechnol Adv. 2017;35.

5. Wee Y-J, Kim JN, Ryu H-W.
Biotechnological production of lactic acid
and its recent applications. Food Technol
Biotechnol. 2006; 44.

6. Castillo Martinez FA, Balciunas EM,
Salgado JM, Dominguez Gonzalez JM,
Converti A, Oliveira RPdS. Lactic acid
properties, applications and production: A
review. Trends Food Sci Technol. 2013; 30
(1):70-83.

7. And HC, Hoover DG. Bacteriocins and their
food applications. Compr Rev Food Sci F.
2003;2 (3):82-100.

LAB ciing ¢ tiém niang khai thac céc
san phdm co gia tri sinh hoc cao nhu
EPS, LTA, CLA, cac hop chit polyol,
cac hop chét thom,...phuc vu cho céc
muc dich khac nhau nhu cai thién cdu
truc, mui vi thuc phém cling nhu tac
dung ddi véi stc khoe. Tuy nhién, dé
khai thac hiéu qua cac san pham 1én men,
can c6 su két hop tdi wu giita qua trinh
Ién men va tach chiét.

8. Zacharof MP, Lovitt RW. Bacteriocins
produced by lactic acid bacteria a review
article. APCBEE Procedia. 2012;2:50-56.

9. Aleixandre-Tud6 JL, Castell6-Cogollos L,
Aleixandre JL, Aleixandre-Benavent R.
Tendencies and challenges in worldwide
scientific research on probiotics. Probiotics
Antimicrob Proteins. 2020;12 (3):785-797.

10. Sanders ME, Merenstein DJ, Reid G, Gibson
GR, Rastall RA. Probiotics and prebiotics in
intestinal health and disease: from biology to
the clinic. Nat Rev Gastroenterol Hepatol.
2019;16(10):605-616.

11. Puebla-Barragan S. Forty-five-year
evolution of probiotic therapy. Microbial
Cell. 2019;6.

12. Moraes P, Perin L, Silva A, Nero L.
Comparison of phenotypic and molecular
tests to identify lactic acid bacteria. Brazilian
J Microbiol. 2013;44:109-112.

13. Garcia-Ruiz A, Gonzalez de Llano D,
Esteban-Ferndndez A, Requena T,
Bartolomé B, Moreno-Arribas MV.
Assessment of probiotic properties in lactic
acid bacteria isolated from wine. Food
Microbiol. 2014;44:220-225.

14. Klewicki R, Klewicka E. Antagonistic
activity of lactic acid bacteria as probiotic
against selected bacteria of Enterobaceriacae
family in the presence of polyols and their
galactosyl derivatives. Biotechnol Lett.
2004;26:317-320.

15. Ozdemir O. Various effects of different
probiotic strains in allergic disorders: An



Nguyén Pht Tho va cs.

Tap chi Dinh dwdng va Thyec pham 18(3+4)—-2022

16.

17.

18.

19.

20.

21,

22,

update from laboratory and clinical data.
Clin Exp Immunol. 2010;160:295-304.

Brown S, Santa Maria JP, Jr., Walker S.

Wall teichoic acids of gram-positive bacteria.

Annu Rev Microbiol. 2013;67:313-336.

Villéger R, Saad N, Grenier K, Falourd X,
Foucat L, Urdaci MC, Bressollier P, Ouk T-
S. Characterization of lipoteichoic acid
structures from three probiotic Bacillus
strains: involvement of d-alanine in their
biological activity. Antonie Van
Leeuwenhoek. 2014;106(4):693-706.

Ginsburg I. Role of lipoteichoic acid in
infection and inflammation. Lancet Infect
Dis..2002;2:171-179.

Weill F, Cela E, Paz M, Ferrari A, Leoni J,
Gonzalez Maglio D. Lipoteichoic acid from
Lactobacillus rhamnosus GG as an oral
photoprotective agent against UV-induced
carcinogenesis. Br J Nutr. 2012;10

Morath S, Geyer A, Hartung T. Structure—
function relationship of cytokine induction
by lipoteichoic acid from Staphylococcus
aureus. J Exp Med. 2001;193:393-397.

Mays ZJ, Nair NU. Synthetic biology in
probiotic lactic acid bacteria: At the frontier
of living therapeutics. Curr Opin Biotechnol.
2018;53:224-231.

Mora J, Montero-Zamora J, Barboza N,
Rojas-Garbanzo C, Usaga J, Redondo-

10

23.

24,

25.

26.

27.

Solano M, Schroedter L, Olszewska-Widdrat
A, Lopez-Gémez J. Multi-product lactic acid
bacteria fermentations: A review.
Fermentation. 2020;6:23.

Lee J, Lee MH, Cho EJ, Lee S. High-yield
methods for purification of a-linolenic acid
from Perilla frutescens var. japonica oil.
App Biol Chem. 2016;59 (1):89-94.

Choi K, Jeon B, Kim B-C, Oh M-K, Um Y,
Sang B-l. In situ biphasic extractive
fermentation for hexanoic acid production
from sucrose by Megasphaera elsdenii
NCIMB 702410. Appl Biochem Biotechnol.
2013;171.

Bertsch A, Roy D, LaPointe G. Enhanced
exopolysaccharide production by
Lactobacillus rhamnosus in Co-culture with

Saccharomyces  cerevisiae.  Appl  Sci.
2019;9:4026.
Yang Z, Suomalainen T, MAYrA-MAKinen

A, Huttunen E. Antimicrobial activity of 2-
pyrrolidone-5-carboxylic acid produced by
lactic acid bacteria. J Food Prot. 1997;60
(7):786-794.

LeBlanc JG, Laifio J, Valle M, Vannini V,
Van Sinderen D, Taranto M, Valdez G,
Savoy G, Sesma F. B-Group vitamin
production by lactic acid bacteria — current
knowledge and potential applications. J.
Appl Microbiol. 2011;111:1297-13009.



