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LOI CAM DOAN
T6i xin cam doan d8 tai nghién ciru trong luan van nay 1a cong trinh nghién ctru cua
toi dya trén nhing tai liéu, s6 liéu do chinh t6i tu tim hiéu va nghién ctru. Chinh vi
vy, cac két qua nghién ctru dam bao trung thye va khach quan nhét, Dong thoi, két
qua nay chua timg xuét hién trong bét cir mot nghién ctru ndo. Céc 56 liéu, két qua
néu trong luan vin 1a trung thue néu sai t6i hoan chiu trach nhiém truéc phéap luat.

Ngudi 1am lydn vin

Hoang Vian Nghia
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LOI CAM ON

Trong qué trinh hoc tap va nghién clru, ngodi sy nd lyc ctia ban thén, toi da
nhan dwoc nhiéu sy gitp d& tan tinh ciia cac thay, c6 gido, ban bé va ngudi than. Toi
xin bay t6 1ong biét on sdu sic t&i TS. Nguyén Sy Lé Thanh - nguéi Thay mau muye
da hét 1ong diu dét, huéng dén t6i trén con dudng hoc tap va nghién ciru khoa hoc.

Tai xin cdm on ban Lanh dao, phong Pao tao, cac phong chirc nang cua Hoc
vién Khoa hoc va Cong nghé da tao diéu kién thuan lgi trong qua trinh hoc tap, dé
ludn vén cua téi duge hoan thanh.

Toi xin cam on Pang iy, Ban giam dbc, cac khoa phong, Bénh vién Da khoa
Hdng Ngoc Phiic Truong Minh, cdc anh chi, em, cac ban ddng nghiép da tao moi
diéu kién dé toi dugc hoc tip va hoan thanh chuyén nganh minh da chon.

Va nhitng 13 yéu thuong nhat, téi xin danh cho bb me, gia dinh, ban b, cic
anh chi, cic em va nhirng ngudi dong nghiép déng kinh da danh nhitng tinh cam va
ddng hanh cing toi trai qua nhing diéu tot dep va ca nhirng cung béc thing trdm
trén subt chiing dudng nay.

Ha Noi, thang 3 ndm 2025

Ngwoi 1am ludn vin
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MO PAU

Nem chua la mot loai thuc phzfim 1én men truyén théng cua Viét Nam va la
ngudn cung cip doi dao vi khuan axit lactic bao gom Lactobacillus sp. Bén canh viéc
ting chat lugng thuc phim, qua trinh trao ddi chit cua céc vi khudn ndy con tao ra
cac hop chét khang khudn, hd trg cho viéc bio quan thyc phim va ngin ngira cic
bénh 14y truyén qua thuc pham.

Nghién ctru vé hgp chit khang khuan tir nem chua da thu hit sy quan tim ciia
nhidu nha khoa hoc trén thé gidi. Céc nghién ctru da chi ra ring cdc bacteriocin tir
nem chua ¢é hoat tinh khdng khuédn manh mé déi v6i mét loat cac vi khuin giy bénh,
bao gdm cé cic ching vi khufin khang thuée. Piéu ndy mé ra trién vong 16n cho viée
str dung cac hop chit khang khuén tir nem chua trong nganh cong nghiép thuc pham
vay té.

Trong nganh céng nghiép thye phim, cic hop chit khang khuén tir nem chua
c6 thé dwoc sir dung nhu céc chit bao quan tu nhién. Pidu nay khéng chi gitip kéo
dai thoi gian bdo quan ctia thue phidm ma con giam thiéu viée sir dung céc chét bao
quan héa hoc, gop phin bao vé stic khde ngudi tiéu ding. Cac hop chit khdng khuan
nay c6 thé dugc tmg dung trong nhiéu loai thuc phim khéac nhau, tir thit, c4, dén sira

va cac san pham ftir sita.

Trong linh vuec y té, céc hop chét khang khuan tir nem chua c6 thé dugc khai
thac dé phat trién cac liéu phip khang khuén méi. Sy gia ting cia cac vi khuin khéng
thudc khéng sinh 14 mét vin dé nghiém trong dbi vdi sirc khoe cong dong. Céc
bacteriocin tir nem chua, véi co ché hoat dong déc ddo va hidu qua, ¢ thé tiéu diét
céc vi khudn khéng thudc, mé ra co hdi phat trién céc thude khang khuin méi. Céc
nghién ciru d3 chi ra ring bacteriocin c6 thé tin cong cc vi khuin muc tiéu théng
qua nhiéu co ché khic nhau, bao gdm lam tén thuong mang té bao, tic ché tong hop

protein, vi phé hity DNA ciia vi khuén.

Sy an toan va hiéu qua cua cac hop chat khang khuén tir nem chua cling la mot
vén d& quan trong can dugc danh gia. Cac thir nghiém 1am sang va tién 14m sang can
duoc thuc hién dé dam béao rang cac bacteriocin khéng giy ra cac phan \ing phu cé
hai cho ngudi tiéu dung. Ngoai ra, viéc tdi uu héa qua trinh san xuét va tinh ché cac

hop chét khang khuén nay ciing 1a mét thach thirc 1én déi voi cac nha nghién ciru.



Ullg dung ciia cac hop chit khang khuén tir nem chua khéng chi giéi han trong
linh vurc thye phim va y té. Ching con c6 tiém ning trong nhiéu linh vic khac nhu
nong nghiép, cong nghiép dugc phim, va m§ phim. Trong néng nghiép, cac
bacteriocin ¢ thé duoc sir dung dé kiém soat cic bénh do vi khuin giy ra trén ciy
trdng va vt nubi, gitp ting ning sudt va chat lvong san phim néng nghiép. Trong
cong nghiép dugce phf;im, céc bacteriocin ¢ thé duge phat trién thanh céc san phém
chiam séc stic khoe, ching han nhu kem dudng da hodc thuéc md khang khuén. Trong
nganh m§ phim, cic hop chét khang khuén tir nem chua c6 thé duoc sir dung dé phat
trién céc san phdm 1am sach va bao vé da.

Vi vay dé tai luan vin “Phan lip, dinh danh va d4nh gia tinh chit cia hoat
chét khéng khuin tir chiing Lactobacillus trong nem chua” duogc thyc hién véi

cac muc tiéu dugce dat ra nhu sau:

» Phan lap va dinh danh duoc ching vi khuan Lactobacillus ¢ kha ning sinh
tong hop chét khang khuan tir trong nem chua.

S Tk chile, tinh ohé s bo va danh gia dwoc hoat tinh khang c4c loai vi khudn
gy bénh phd bién nhu Bacillus subtilis, Escherichia coli, Staphylococcus

aureus.

Céc ndi dung dwoc xay dung nhim dép Gng cac muc tiéu nghién ctru di dé ra:

Noi dung 1: Phén lap ching vi khuan Lactobacillus sinh tong hop chét khing
khuén cé trong nem chua va lya chon diéu kién nubi céy chung vi khuin da phén lap
dugc

Noi dung 2: Pinh danh ching vi khuan Lactobacillus phan lip duoc bing
phuong phap giai trinh tr gen 16S rRNA

Noi dung 3: T4ch chiét, tinh sach so bd va dénh gid mot sb tinh chét cua hoat
chit khéng cac loai vi khuén gy bénh tir ching Lactobacillus thu duoc trong nem

chua



CHUONG 1. TONG QUAN NGHIEN CUU
1.1. TONG QUAN VE NEM CHUA VA CAC VI SINH VAT LEN MEN TRONG
NEM CHUA
1.1.1 Nem Chua
Nem chua 1a mdt logi thire pham 1&n men lactic tir thit, dwoc ngudi Viét Nam

rt ua chudng. Hién nay, nem chua dugc sin xuat rong rai trén ca nudc, voi moi vung
mién c¢6 hwong vi dic trung riéng, phu thudc vao kinh nghiém ché bién truyén théng,
Mot s6 dia phuong ndi tiéng v6i nghé 1am nem chua gdm:

- Mién Béc: Nem V& (Tir Liém, Ha Noi), Nem Pha Tir (Bic Ninh), ...

- Mién Trung: Nem chua Pong Ba (Hué), Nem chua Thanh Héa, Nem chua
Cho Huyén (Binh Pinh),...

- Mién Nam: Nem Thii Pirc (H3 Chi Minh), Lai Vung (Péng Thép),....

MGbi loai nem chua khéng chi khac biét vé huong vi ma con phén 4nh dic trung
am thyc va van héa cia timg viing mién.
Nem chua 13 mét san phdm 1én men lactic tir thit séng, trong d6 vi khuén lactic chuyén
héa dudng thianh acid lactic, tao nén huwong vi diac trung. Py la mot mén dac san
mang dam huong vi qué huong. Do qua trinh chin khong qua xir 1y nhiét, nem chua
gitt dugc phan Ién chat dinh dudng tir thit, bao gdm vitamin va cic axit amin hoa tan.
Tuy nhién, bén canh d6 céc co s¢ san xuit nem chua dang 1a cac ho gia dinh, san xuét
du trén kinh nghiém. Do vay viéc dam bao vé€ sinh va khong mang céac mam bénh
truyén nhi&m 1a hét sirc khé khin. Bénh truyén qua thyc phim do 6 nhim mam bénh
la mot mdi quan tim 16n trong nganh cong nghiép thuc phim [1]. Céc béo céo ude
tinh ring 4,1 triéu treong hop viém da day rudt do thuc pham xay ra hing nim, tiéu
ton khoang 1,2 ty d6 la mdi nam. Viéc phat hién ra cc chit khang khudn gép phin
vao an toan thyc phdm s& ¢ y nghia kinh té va xa hdi ngay cang ting va 1a mot vu
tién hang ddu cia nganh céng nghiép thuc phdm. C6 nhing lo ngai vé viée sir dung
héa chat phu gia thuc pham va chat bao quan [2], véi nhu cau vé cac phuong phap
tiép can thay thé déi véi an toan thye phdm, bao gdm céc san pham ty nhién dé kiém
sodt sy phét trién ctia vi khudn gy hur hong thuc phdm va cac mam bénh truyén qua

thuc phim [3].



1.1.2. Céc vi sinh vét trong Nem Chua

Vi khuin lactic (LAB) tir 1au dd dugc két hop véi qué trinh 1én men thyc pham
va thirc an chin nuéi, dic biét 1a méi trwong nudi khoi dau trong san xuat thit 1én
men, rau, trai ciy, dd udng c6 cdn, céc san phdm tir sita va thirc An G chua [4]. Chiing
da dugc ching minh 1a c6 kha nang trc ché sy phat trién clia vi khuan lam hong thyuc
pham ciing nhu dnh hwéng c6 1oi dén céc déc tinh dinh dudng, cdm quan va thdi han
sir dung ctia cac san pham thyc phim 1én men [5]. T4c dung bao quan ciia LAB 1a do
san xuit céc chét chéng vi khuén, bao gdm axit hitu co, hydrogen peroxide, diacetyl,
bacteriocin va céc chét khang khudn gidng bacteriocin. Trong s cac thanh phén
khang khuén nay, vi khuin da duoc chi y dic biét trong nhitng ndm gin dy vi tng
dung cua chung trong nganh céng nghiép thuc pham nhu chét bao quan tu nhién va
nhu céc peptit khéang khuén tiém ning hodc cdc phan tir gidng khang sinh nhdm vao
c4c mam bénh da khéng thude [3].
Trong vai thap ky qua, nhiéu vi khudn di dugc xac dinh va nghién ctru rong rai trong
LAB [6]. Mt s6 phwong phap da duge sit dung dé phan loai vi khuin. Ban dau,
Klaenhammer dé xuit phan loai vi khudn tir nhém LAB dua trén cdc dic tinh sinh
héa va di truyén [7]. Trong d6, vi khuin hinh tron duoc phan biét véi cac nhém vi
khuén khéc nho mot qua trinh bién ddi sau dich ma dic trung, cu thé 1a sy thit ddu N
dén C thong qua lién két amit [8].

Viéc phén tich trinh tu va phat sinh loai dd xac dinh hai ho riéng biét cua cédc
bacteriocin dang vong: ho [ va ho II. Bacteriocin dang vong thudc ho I c6 xu hudng
mang nhiéu cation hon, véi diém ding dién cao (pI > 9), dién hinh nhu céc peptide
enterocin AS-48, enterocin NKR-5-3B, carnocyclin A, cirarin A, garvicin ML,
lactocyclicin Q, leucocyclicin Q, uberolysin, pumilarin va cerecyclin [3]. Nguoc lai,
bacteriocin dang vong thude ho II ¢6 xu hudng mang nhiéu anion hon, véi diém déng
dién thip (pI < 7), tiéu biéu 13 acidocin B, butyrivibriocin AR10, gassericin A va
plantaricyclin A [4]. M6t trong nhitng ddc diém quan trong ciia nhém bacteriocin
dang vong la céu tric 6n dinh cta ching, ¢é duge nhd cac bién ddi sau dich ma (post-
translational modifications). Nhitng bién ddi nay gitp bao vé peptide khoi su phan
hity béi enzyme protease, dong thoi cai thién hoat tinh khang khuan va mé rong phd

tdc dong cua ching [9]. Piac biét, enterocin AS-48, mét bacteriocin dang vong duge




san xudt béi Enterococcus spp., da duoce chimg minh 13 ¢6 hiéu qua cao trong viée (rc
ché vi khudn gy hai. Bén canh d6, v6i kha nang chiu nhiét tt, bén vimg trong nhiéu
diéu kién pH khéc nhau va én dinh trong thoi gian dai, AS-48 dugc xem la mot giai
phéap tiém ning thay thé c4c chit bao quan hoa hoc trong thuc pham [10].
Ngoai AS-48, trong cdu tric ciia bacteriocin dang vong con mang lai nhitng déc tinh
ddc dao khac, bao gf’im kha nidng én dinh nhiét cao, chéng lai sy phdn giai protein,
cling nhu duy tri hoat tinh sinh hoc trong thdi gian dai. Nhitng dic diém nay khién
ching tr¢ thanh dbi twong nghién ciru diy hira hen cho cic mg dung trong cong
nghiép thuc phim, duge phém va céc ché phém sinh hoc khac [11].

Mot s6 Lactiplantibacillus / Lactobacillus spp. trude day da dugc phan lap tir
xtic xich 1én men, nem chua ciia Viét Nam [12]. Trong sb cac chiing phén lap nfiy, L.
plantarum B21 da ching minh mdt trong nhitng hoat déng khang khuan manh nhat
chéng lai mét loat cac ching vi khudn do sur két hop giita san xuat axit va bacteriocin
[13]. Vi khuén lactic thudc ho Lactobacillaceae, c¢6 ddc diém sinh thai da dang nhung
sinh 1y twong dbi giéng nhau. Ching 1 vi khuan Gram duong, khong tao bao tir,
khong di dong, ho hip tiy tién (c6 thé ki khi hodic hiéu khi) va khong chira cic enzyme
hé hap nhu cytochrome va catalase. Ngudn ning lwgng ciia ching dén tir qua trinh
phan giai hydrat carbon, tao ra acid lactic, va sinh san theo hinh thirc phan d6i té bao.

Nhém vi khudn lactic bao gém nhiéu chi khic nhau nhr Streptococcus,

Pediococcus, Lactobacillus, Leuconostoc. Ngay nay, ngudi ta con bd sung thém
céc ching thudc giéng Bifidobacterium vao nhém nay do vai trd quan trong cua
chiing trong thuc phdm 1én men va hé vi sinh duong ruét.

Trong sin xut thuc phdm, cac ching vi khuén lactic thudn khiét duoc sir dung
nhdm tao ra san phdm c6 chét lwvong cao, 6n dinh va bao quan tét. Ching ¢6 nhiéu
dic tinh wu viét nhu kha niing sir dung nhiéu ngudn carbon, sinh axit manh, phat trién
trong dai nhiét do rong va chiu mdn tot.

Gibng Lactobacillus chiém uu thé trong hé vi sinh vt cua thit 1én men. Dy la
truc khudn Gram dwong, khong sinh bao tir, ¢6 thé 18n men theo ca hai kiéu déng hinh
hodc di hinh. Ching ¢6 kha ning thuy phan manh sucrose, phat trién t6i wu & 30-
35°C. M6t s6 ching phd bién bao gdm: Lactobacillus plantarum, Lactobacillus casei,

Lactobacillus brevis, Lactobacillus acidophilus, Lactobacillus sake.,...



Vi khuan lactic (LAB) 12 nhém vi khuén phé bién trong ty nhién, img dung
rong rai trong cong nghiép thuc phdm va dugc xem 1a ché phdm sinh hoc an toan cho
con nguoi [14]. Ching cé dic diém Gram duong, khéng di dong, khong sinh bao tir,
phén g catalase 4m, oxidase am, nitrat reductase 4m. Do kha ning tong hop céc
hop chét sinh hoc yéu, ching phu thugc vao nhiéu loai acid amin, base nucleotid,
vitamin tir moi trudng. Bén canh do, vi khong c6 cytochrome, ching thugec nhom vi
khuén ky khi tiry nghi hodc vi hiéu khi, c6 thé 1én men trong cé diéu kién vi hiéu khi
va ky khi.

Lactobacillus plantarum 1a mét trong hon 50 loai Lactobacillus. Lactobacillus
plantarum 1 vi khuin gram duong, catalase 4m, hinh tryc khong sinh bao tir dugc
tim théy trong hé tiéu héa cua ngudi va dong vat. Vi khuan nay 1in dau tién duge tim
thdy trong nuéc bot cia con ngudi [ 15]. Lactobacillus plantarum 13 mét loai vi khuén
¢6 kha nang thich nghi cao, c6 thé ton tai trong dai nhiét do rong (tir 1°C dén 60°C)
v 14 vi khuén ky khi thy nghi. Trong chi Lactobacillus, L. plantarum dugc xép vao
nhém vi khuin 1én men di hinh, ¢6 kha ning phat trién trong nhiéu méi truomg khac
nhau, bao gdm thit, c4, sira, cic qua trinh 1én men thuc vat, dong vét va nhiéu loai

ph6 mai [16].

Hinh 1. 1: Lactobacillus plantarum dwé6i kinh hién vi dién tir
(https://microbewiki.kenyon.edu/index.php/Lactobacillus_plantarum)

Lactiplantibacillus plantarum (L. plantarum), truéc day dugc goi la
Lactobacillus plantarum, 1a thugc chi Lactobacilli. Phan nhom vi khuan axit lactic
(LAB) nay bao gdm céc sinh vat nhan so ¢6 mit trong nhiéu méi truéng khac nhau,
bao gom dirong tiéu héa (GIT) cia ddng vat ¢6 vii, niém mac am dao, chit nén thyc
phém, dét va céc hbc lién két véi rau. L. plantarum, do dwgc tim thiy trong nhiéu moi
trudng khac nhau va an toan déi véi con ngudi (trong mot sé truong hop, véi dic

diém néi troi) nén thuong duoc sir dung trong nganh céng nghiép thyc pham.




Lactobacillus plantarum duge stt dung dé thuc diy cac qua trinh 1én men trong
san xuét thue pham phuc vu cho nhu cau tiéu ding cia con ngudi. Déi véi kha ning
lén men va bao quan thyc phim, ning cao cac dic tinh cdm quan va gia tri dinh
dudng, L. plantarum dwgc biét dén trong 1én men truyén théng hang nghin nim va
do d6 c6 mdi quan hé 1au dai véi con ngudi. Hon nira, gidng nhu hiu hét cic loai
lactobacilli, loai ndy thuong duge cong nhén la an toan (GRAS) va da duge EFSA
dua vao danh séch cac vi sinh vat dugce chirng nhan du diéu kién vé an toan (QPS)
[17]. Gin ddy, méi lién h¢ giita con ngudi va L. plantarum di duge cling c¢b hon nita
bang cac bing chimg thuc nghiém lam ndi bt dic tinh probiotic ciia mét s6 ching
[18], mot sd duoc thuong mai hoa dudi dang thuc phém chirc nang va thuc phém bd
sung ting cudng sirc khoe [ 19]. Pbi véi tit ca cac ddc tinh duge dé cap & trén, loai
nay dai dién cho mot mé hinh t6t dé nghién ciru sdu vé ban chéat va co ché cua chit
khang khudn nhu 12 nhitng yéu té chinh lién quan dén hoat déng ctia probiotic ddi véi
lactobacilli. Tinh chat probiotic ciia ché pham sinh hoc ¢6 nghia 1 céc vi sinh vét
dugce co kha niang mang lai g1 ich stre khoe cho con nguoi khi duge sir dung trong hé
tiéu hoa va6i lugng thich hop, diéu nay phu thudc vao mét tap hop cac dic tinh cta vi
sinh vat bao gdm, kha ning ton tai trong cic diéu kién khic nghiét trong hé tiéu hoa
cua con nguoi, kha ndng xam chiém, it nhét 1 tam thdi, niém mac rudt, dé cuing cd
chire ndng hang rao rudt, dé bao vé can bang hé vi sinh vat dudng rudt va ngin ngira
chirng loan khuén, dé kich thich phan g mién dich bing cich twong tic vdi céc té
bao bao vé vit chi, ho tro chire nang tiéu hoa va téng hop vitamin, axit béo chudi
ngin hodic cac phan tir hoat tinh sinh hoc ¢6 thé hitu ich cho con ngudi [20], [21].
Tuong tur, thudt ngl con gy tranh cii “postbiotic” (hdu vi sinh vat) ge}in day dugc dé
xudt dé chi cac té bao vi sinh vat bat hoat, thanh phén ciu tric cia ching hodc cac
chét chuyén héa ¢6 kha nang mang lai loi ich strc khée da duge chirng minh. Viée sir
dung thuit ngir ndy van dang duoc thao ludn nham dam bao phan 4nh chinh x4c ban
chét sinh hoc va co ché tic déng ciia cAc thanh phén néi trén [22], [23].

Viée san xuat cac hop chat khang vi sinh vét c6 vai trd quan trong trong déc tinh
probiotic cia vi khudn lactic (LAB), ciing nhu trong cau triic protein lién quan ciia
chiing trong c4c tmg dung thuc phim va dd udng [24-28). Pic biét, cac hop chét

khang khudn c6 ngudn gbe tir Lactobacilli sbng trong rudt cé thé kiém soat su phat




trién ctia cdc mam bénh tidm 4n va vi sinh vét co hoi, qua d6 gép phin duy tri cin
béug hé vi sinh duong rudt va cai thién sic khoe vat chua [29], [30].

Ngoai ra, céc chit khang khuin tir Lactobacilli cdn ¢6 kha ning trc ché sy phét
trién clia vi khudn gdy 6 nhiém hodc hu hong thuc pham, gitip dam béo an toan thuc
phidm va kéo dai thai gian bdo quan sinh hoc [31-33].

Céc hop chat khang khuén chinh do Lactobacilli san xuat ¢6 thé duge phén thanh
hai nhém chinh: (i) cdc peptide duge tong hop tir ribosome, thuong dugc goi la
bacteriocin [34] va (ii) c4c san phadm phu chuyén héa c6 ban chit héa hoc da dang,
bao gom hydro peroxit (H, O ) [35], axit lactic va cac axit hitu co khac [36], ciing
nhw cic hop chét phenolic [37].

Trong dé, bacteriocin thudng thé hién hoat déng khang khuan 6 tinh chon loc cao
d6i v6i mot sé vi khuan dich cu thé, trong khi cdc hop chét chuyén héa hoat dong
theo co ché rong hon, gdp phén e ché su phét trién ciia nhiéu loai canh tranh. Trude
tinh trang khang thudc khang sinh ngay cang gia ting trén toan cau, cac hop chat
khang khuan c6 ngudn gdc tir probiotic Lactobacilli, dc biét 1a bacteriocin, dang
duoc nghién ciru nhu mét giai phap thay thé tiém ning cho khang sinh truyén thong
trong nhiéu tmg dung y sinh [38], [39].

L. plantarum c6 kha nang phat trién tot trong diéu kién pH rong, dao dong tir 3.0
dén 8.5, nhung t6i wu nhét & pH khoang 5.5 - 6.5. Nhiét d¢ thich hgp dé vi khuin nay
sinh trudng dao dong tir 30 - 37°C, mic du chiing c6 thé chiu dwoce nhiét d thap hon
hoic cao hon trong thoi gian ngén.

MGt trong nhiing dic diém ndi bét cia L. plantarum 13 kha ning 1én men nhidu
loai dudng khéc nhau, bao gém glucose, fructose, sucrose, maltose va nhiéu loai
carbohydrate khéc. Qu4 trinh 1én men nay gitp san xuét acid lactic, dé‘mg thoi tao ra
céc hop chit hitu co dé bay hoi (mVOCs), ¢6 vai trd quan trong trong viée bio quan
thue phim va kiém soat vi sinh vat gdy bénh.

L.plantarum 1a mét trong nhitng lodi vi khuan lactic c6 kha ning tong hop
bacteriocin, mot loai peptide khéng khuin c¢6 kha ning e ché su phat trién cua vi
khuin giy bénh nhw Salmonella spp., Escherichia coli, Staphylococcus aureus va
nhiéu vi khuidn Gram duong khic. Day 1a mét dic tinh quan trong gitip L. plantarum

c6 tiém ning tmg dung trong béo quan thuc pham va kiém soét sinh hoc trong y hoc



va néng nghiép.

Ngoai ra, L. plantarum con c6 kha ning san sinh exopolysaccharides (EPS),
déng vai trd quan trong trong viée ting cudng kha ning bam dinh 1én bé mat rudt, hd
trg hé vi sinh vt dudng rudt va gop phin ning cao sirc khée con ngudi.

L. plantarum déng vai trd quan trong trong nganh cong nghiép thuc pham, dic
biét 14 trong qu trinh 1én men thye phim. Vi khudn ndy khong chi gilp ting cudng
hwong vi ma con kéo dai thoi gian bao quan clia cic san phdm thye phim. San phim
chira L. plantarum thudng dugc bd sung vao sira chua, pho mat, kim chi, dura chua va
céc san pham thue phidm chirc ndng. Hon nita, L. plantarum con duge sit dung nhu
mét vi khuén probiotic, gitp cai thién hé vi sinh vit duong rudt va ting cudng hé
mién dich. Cic nghién ctru da chi ra ring viéc bd sung L. plantarum vao ché do 4n ¢o
thé gitp giam triéu chimg ri loan tiéu hoa, ngin ngira tdo bén va ting cudng sirc
khoe duong rudt. L. plantarum di dugc nghién ciru rong rai vé kha ning hd tro diéu
tri va phong ngira nhiéu loai bénh. Mét s6 nghién ctru chi ra rang vi khuan nay c6 kha
nang lam giam muc cholesterol trong méu, hd trg kiém soat huyét p va ting cudng
chirc ning mién dich. L. plantarum ciing ¢6 vai trd quan trong trong viéc diéu hoa hé
vi sinh vat duong rudt, giup ngin ngtra cic bénh viém nhiém dudng rudt nhu hoi
chimg ruét kich thich (IBS) va tiéu chay do khang sinh. Bén canh d6, vi khuin nay
cdn gitp giam viém nhiém nhd kha nang diéu chinh phan ¥ing mién dich cia co thé.

L. plantarum dang dugce tmg dung trong néng nghiép nhu mét giai phap sinh
hoc gitip kiém soat vi sinh vét gdy bénh trén cay trong va vat nudi. Nho kha nang san
sinh cc hop chét hitu co d& bay hoi (mVOCs), vi khuin ndy c6 thé gitp bao vé thuc
vat khoi céc loai ndm bénh va con trung gy hai ma khéng cén str dung héa chét tong
hop. Ngoai ra, L. plantarum ciing c6 thé dugc st dung trong ché phdm vi sinh danh
cho thuy san, gitip cai thién hé vi sinh dudng rudt cia ca va hd tro ting trudng trong
mbi trrdng nubi trdng thity san [40]. Bacteriocins ctia L. plantarum 1a peptide khang
khuin c6 kha ning tc ché nhiéu vi khudn gay bénh va lam hong thuc phdm, thong
qua co ché lam réi loan mang té bao va e ché téng hop protein cia vi khuin dich
[41]. Qua trinh tinh sach bacteriocin thudng bao gdm céc budc: thu nhan dich 1én
men, két tha bing amoni sulfat, sic ky trao ddi ion va sic ky loc gel, véi sic ky long

hiéu ning cao (HPLC) 1a budc cudi ciing dé thu dwoc san pham c6 d6 tinh khiét cao
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[38], [40], [42].

Ngoai bacteriocin, L. plantarum con san xudt nhiéu hoat chét thir cép c6 tac dung
khang khuidn, khdng nim va didu hoa mién dich, chéng ‘ han nhu diacetyl,
exopolysaccharide va cac hop chét dé bay hoi (mVOCs) [43]. Cac phuong phép phd
bién dé tinh sach céc hoat chit nay bao gdm chiét xuat dung méi hiru co (methanol,
ethyl acetate), sic ky 16p mong (TLC), sic ky khi khdi phd (GC-MS) va sic ky long
hiéu ning cao (HPLC) d& x4c dinh thanh phan va tang do tinh sach [44].

Lactobacillus brevis 12 mot loai vi khudn thudc nhém vi khuén lactic (Lactic
Acid Bacteria - LAB), ¢6 kha ning 1én men carbohydrate dé tao ra acid lactic. Pay la
mdt vi khudn Gram duong, ky khi tily nghi, khéng sinh bao tir va thudng xuit hién
trong cac san phiam 1én men nhur bia, regu vang, dua chua, kim chi, va nhiéu loai thyc
pham 1én men khéc. L. brevis c6 kha ning ton tai trong nhiéu loai méi truong khac
nhau, bao gdm hé tiéu hda ciia con ngudi va dong vat. Day 1a mét trong nhitng loai
vi khuin cé tiém nang ung dung rong rai trong cong nghiép thuc pham, y hoc va ndng
nghiép nho vao kha ning san sinh cic hop chét c6 loi nhu bacteriocin, acid hitu co,
enzyme va cac hop chit c6 hoat tinh sinh hoc.

L. brevis 12 vi khuén c6 hinh que, kich thuéc khoang 0.7 - 1.0 x 2.0 - 4.0 pm. Vi
khuin nay c6 xu huéng tao thanh chudi ngin hoic xuét hién don 1é. La vi khuan Gram
dwong, thanh té bao ctia L. brevis chira nhiéu peptidoglycan, gitip bao vé vi khuén
khoi cac diéu kién khéc nghiét trong méi treong. Mét ddc diém quan trong cia L.
brevis 1a kha nang tong hop exopolysaccharides (EPS), gifip ting kha niang bam dinh
1én bé& mit niém mac rudt va bao vé hé vi sinh duong rudt. Ngoai ra, vi khudn nay
cling san xuat mot sé enzyme quan trong nhu B-glucosidase, ¢6 vai trd trong qua trinh
thiy phén glycoside thue vat.

L. brevis c6 thé phat trién trong pham vi pH tir 3.0 dén 8.0, thich nghi t6t voi
moi tredng acid. Nhiét do t6i uu dé vi khudn nay phat trién nim trong khoang 30 -
37°C. L. brevis c6 kha nang 1én men nhiéu loai dudng khac nhau, bao gbm glucose,
fructose, maltose, sucrose, nhung khong 1én men lactose, diy 1a mot diém khéc biét
$0 v&i nhidu loai vi khuén lactic khéc. L. brevis thude nhém vi khuén 1én men khéng
ddng hinh, c6 thé san xudt khong chi acid lactic ma con mdt sé san phim phu khac

nhur ethanol, acetic acid va carbon dioxide. Diéu ndy gii thich tai sao L. brevis thudng
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duoc tim thiy trong qua trinh 1&n men bia va cdc sdn pham 1én men ¢ chira khi CO, .

L. brevis 1a mot chung vi khuan c6 kha ning san xuét bacteriocin - mét loai
peptide khing khuin cé tac dung tic ché cac vi khuin giy bénh nhu Listeria
monocytogenes, Staphylococcus aureus va Escherichia coli [45]. Nho dac tinh nay,
L. brevis duge danh gia cao trong tmg dung bao quan thuc phim va kiém soét vi sinh
vit gay hu héng thuc pham.

Ngoai ra, L. brevis con c6 kha ning tong hgp Gamma-Aminobutyric Acid
(GABA), mot hop chit c6 tac dung an thin va hd trg giam cing thing [46]. Do d6, vi
khuén nay dang thu hit su quan tdm trong linh vuc y hoc va dinh dudng, dic biét
trong viéc phat trién céc san phdm probiotic ¢6 loi cho sirc khoe than kinh [47].

L. brevis dugce sur dung rong rai trong cong nghiép thuc phém, dac biét la trong san
xuit thuc phz’im 1én men nhu bia, rugu vang, dua chua, kim chi va banh mi chua. Vi
khuan nay dong vai tro quan trong trong viée tao ra huwong vi ddc trung va tang thoi
gian bao quan thuc phim. Trong san xuat bia, L. brevis thudng lién quan dén qua
trinh sour beer fermentation, gitip tao ra huong vi chua déc trung do sy sén Xudt axit
lactic va carbon dioxide. Ngoai ra, L. brevis con dugc tng dung trong cong nghé bao
quan thuc phdm ty nhién, gitip ngin chin sy phat trién cua vi khuan gy hai thong
qua co ché san sinh bacteriocin. L. brevis c6 nhiéu loi ich déi véi sitc khoe con ngudi,
ddc biét la trong viéc duy tri hé vi sinh vat duong rudt. Cac nghién ciru cho thay vi
khuén nay cé kha ning hd trg diéu tri hoi chitng rudt kich thich (IBS), tiéu chay do
khang sinh va cdc vin dé lién quan dén hé tiéu hoa khac. Mot trong nhiing tmg dung
quan trong cla L. brevis trong y hoc 14 kha ndng san xudt GABA, mot chit co tac
dung 1am giam cing thing, ci thién gidc ngi va hd tro didu tri bénh trim cim. Chinh
vi vy, L. brevis dugc sir dung trong céc san pham probiotic danh cho sirc khée tinh
than. Bén canh vai trd trong thuc phidm va y hoc, Lactobacillus brevis con c6 tiém
ning trong viéc hd trg hé mién dich nho kha ning sén sinh bacteriocin va diéu chinh
phéan Gng mién dich, gitp co thé chng lai vi khuan gay bénh [48].

Ngoai ra, L. brevis ¢6 thé duge ing dung trong ndng nghiép nhu mot ché pham
vi sinh gitip kiém soat sinh hoc. Vi kha ning san xuét bacteriocin va céc hop chét
khang khudn, vi khuén nay c6 thé bao vé cdy tréng khéi vi khuin va nim giy bénh

[49]. Trong linh vuc chin nuoi, L. brevis cing dugce st dung 1am probiotic cho dong
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vat, hé tro can bang hé vi sinh vat dudng rudt, ting cudng hép thu dinh dudng va
giam thiéu cdc van d@ tidu hoa. Pay 1a mot giai phap tiém nang gitip giam thiéu vige
stir dung khang sinh trong nganh chan nuéi [50].

Lactobacillus sakei: Hinh que, Gram duong, chiu dugc mdi trudng mudi cao.
Vai tro trong nem chua: Ho trg qua trinh 1én men va tao ra axit lactic. C6 dac tinh tc
ché vi khuin gay hu hong nhu Listeria monocytogenes, gitip nem an toan hon. Ting
cuong su n dinh ctia san phim trong qué trinh bao quén.

Lactobacillus curvatus : Hinh que cong nhe, wa méi trudng ¢ pH thap. HS trg
qua trinh tao d6 chua nhanh, gép phén tao két cdu chic ctia nem. Gitip kiém soat sy
phét trién cta vi khudn khéng mong mudn.

Lactobacillus fermentum: C6 kha ndng chiu dung mdi trudng cé do axit
cao.Tham gia qu trinh tao hwong vi doc ddo, co thé gitp nem dat dugc sy cin bang
gitra chua va thom. Péng gop vao hé¢ vi sinh vét ¢o6 lgi cho dudng rudt khi tiéu thy
nem chua.

Céc vi sinh vat khéng mong mudn trong nem chua nhu mét s6 loai vi khuén
gay hu hong nhu Pseudomonas spp., Enterobacter spp. c6 thé 1am héng nem néu diéu
kién bao quan khong dam bao. Mot s6 vi khuan gay bénh néu nguyén liéu khéng sach
nhu Salmonella, Escherichia coli c6 thé xuat hién va gay nguy co ngd doc thuc phim.
1.2. TINH HINH NGHIEN CUU VE BACTERIOCIN TREN THE GIOI VA
VIET NAM
1.2.1. Céc nghién ctru vé hoat chit khing khuin tir nhém vi sinh vit 1én men
trén thé giGi

Bén chét ctia qua trinh 1én men trong nem chua 1 nhé hoat dong trao dbi chat clia

vi khudn thudc nhém Lactobacillus [51], va coagulase-negative cocci (CNC) [52].

Nim 2004, Bromberg va cong sw d phan 1ap vi khuén lactic sin xuét bacteriocin
tir thit va cac san pham tir thit, dong thoi xac dinh pho trc ché vi khuan cia ching.
Két qua cho thiy bacteriocin tir vi khuén lactic ¢6 thé déng vai trd nhu mét hang rao
sinh hoc, gitip rc ché vi khuén gy hi hong va cac tac nhan giy bénh trong thuc phim

[53].

Nim 2015, nhém nghién ciru tir Pai hoc RMIT (Australia) da phat hién mét hop

chit c6 kha ning khang khuan hiéu qua trong nem chua, dugc dit tén 13 Plantacyclin
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B21AG. Khi dén Viét Nam, ho nhén thiy ngudi dan c6 thé an nem chua — mét san
phim 1én men tir thit sbng — ma khéng bi ngd doc di trong diéu kién khi hau néng
4m. Piéu nay théi thiic nhém nghién ciru tim hiéu va xac dinh Plantacyclin B21AG

chinh 1a yéu t6 gitip nem chua giir dugc huong vi 1au ma khong bj hong.

AN

Hinh 1.2: Hop chét Plantacyclin B21AG dwgc phin Idp tir nem chua c6 kha
niing tiéu diét vi khuin c6 hai [54]

Béng phuong phép séc ky 1éng, cac nha khoa hoc phat hién Plantacyclin B21AG
c6 chu tric protein dang vong, nén bén va khoé bi phé v&. Vi vay, ching c6 thé chiu
mirc dun néng téi 90°C trong 20 phit va ca moi truong dong lanh 1én téi -80°C, ton
tai trong méi truong c6 d6 pH cao thap khac nhau (5,5-7,5).

Hop chét nay c6 thé tiéu diét cac vi khuan gay bénh thudng cé trong thyc pham
gdm Listeria (vi khudn c6 khi ning giy chét nguoi ton tai trong tu
lanh) va Clostridium perfringens (vi khuén trong thit gia cim séng, gy ngd doc) [54].

Hinh 1.3: CAu tric protein ciia hop chit nay bén, khé bi pha v [54]
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Bacteriocin dugc nghién ciru st dung lam chit bao quan sinh hoc trong céng
nghiép thue phdm, hoic 1am chit bd sung ting truéng dong vat, thuc vit hay cac ché
phim sinh hoc (probiotic) trong nong nghiép. Trong linh vuc y té, bacteriocin dang
duoc tdp trung nghién ctru thir nghiém trong liéu phép diéu trj cdc bénh nhiém tring
va ung thu. Bai bao "Lactic Acid Bacteria and Bacteriocins: Novel Biotechnological
Approach for Biopreservation of Meat and Meat Products" thao luén vé viéc sir dung
vi khudn lactic (LAB) va céc peptide khéng khuén do chiing san xudt, dic biét 1a
bacteriocin, nhu mét phuong phap bao quan sinh hoc tur nhién cho thit va cac san
phim tir thit. LAB ¢6 kha niing trc ché sw phat trién caa cdc vi khun gay hu hong va
mam bénh théng qua viéc san xuét cac chit khang khuin nhu axit lactic, hydrogen
peroxide va bacteriocin. Viéc ing dung LAB va bacteriocin trong cong nghiép thit
khong chi gitp kéo dai thoi gian bao quan ma con giam thiéu viéc sir dung chét bao
quan héa hoc, dap tmg nhu ciu cia ngudi tiéu ding vé cc sin pham ty nhién va an
toan hon. Tuy nhién, dé ap dung hiéu qua, cin ¢6 su hiéu biét sdu sic vé dic tinh cia
LAB va bacteriocin, ciing nhur cic yéu té anh hudng dén hoat dong cua chiing trong

cac san pham thit [55].

Bacteriocin dugc nghién ciru sir dung lam chit bao quan sinh hoc trong cong
nghiép thuc pham [54], hodc 1am chit bd sung ting trrong dong vat, thuc vat hay cac
ché phém sinh hoc (probiotic) trong néng nghiép [56, 57]. Trong linh vuc y té,
bacteriocin dang dugc tip trung nghién ciru thir nghiém trong lidu phéap diéu tri céc

bénh nhiém tring va ung thu [58].

1.2.2. Cac nghién ciru trong nude

Trong nhiéu nim qua, nghién ctru vé vi khuin Lactobacillus c6 tiém ning
probiotic tai Viét Nam da dat dwgc nhiéu thanh tyu quan trong, gop phan vao linh
vire c6ng nghé thure pham va vi sinh vat hoc. Céc nghién ctru tap trung vao phan lap,
dinh danh, danh gia déc tinh probiotic va ting dung cua nhém vi khuén nay trong thuc
phim 1én men, dugc phim va ché pham sinh hoc.

Phén 1ap va dinh danh vi khuin Lactobacillus, nghién ctru dau tién vé phan lap
Lactobacillus & Viét Nam duoc tién hanh tir nhimg nim 2000, tip trung vao ngudn

gbc tir hé tiéu héa va thuc pham 1én men truyén théng. Vao nam 2011, Hoang Qudc
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Khanh va Pham Thi Lan Anh da phéin ldp va dinh danh 15 ching Lactobacillus ti
phén tré so sinh, gitip hiéu r& hon vé hé vi sinh dudng rudt va tiém ning tmg dung
probiotic ctia chiing [59].

Niam 2015, Nguyén Thi Phuong Théao va cong sy da tién hanh nghién ctru vé su
da dang vi khuén lactic tir sita me va hé tiéu hoa tré so sinh, tir d6 x4c dinh dugc céc
chiing ¢6 kha ning sinh bacteriocin va khang khuan tét di véi mot 56 vi khuin giy
bénh [60]. Tuong tw, nghién ciru cia Lé Thi Thanh Mai va cng sy (2017) da phan
lap nhiéu ching Lactobacillus tir hé tiéu héa dong vat nhai lai, nhdm tim kiém tng
dung trong chidn nudi va bao vé strc khoe duong rudt [61].

Gén day hon, vdo ndm 2023, Duong Thi Héng Nga va cong sir da tién hanh phén
lap 19 dong vi khuén lactic tir nem chua, mot san phim lén men truyén théng, nham
tim kiém céc ching c6 tiém ning tmg dung trong san xudt thye phdm 1én men [62].
Két qua cho thiy céc ching phan lap c6 ddc diém khuin lac dién hinh cia nhém
Lactobacillus va c6 kha ning sinh acid lactic tot, gitip bao quéan thye pham va ning
cao gia tri dinh dudng.

DPéinh gid dic tinh probiotic clia Lactobacillus. Cac nghién ctru trong nudc da tép
trung vao danh gi kha ning sdng sot trong méi trudng dudng rudt, sinh enzyme tiéu
hoa, khéng khudn va diéu hoa mién dich cua Lactobacillus. Nam 2014, Nguyén Thi
Huyén va cong su da khao sat vi sinh vét trong 24 sin pham men tiéu héa thuong
mai, két Tudn ring hau hét cic ching phan lap déu c6 dic tinh probiotic tot, gitp hd
trg tiéu hoa va tang cuong mién dich [63].

Ngoai ra, nim 2016, Trén Van Hung va cdng su di danh gia kha ning chiu dung
clia Lactobacillus casei va Lactobacillus plantarum trong diéu kién pH thip va mit
d6 mudi cao, cho thdy chiing c6 thé ton tai tét trong dudng tiéu hoa va cb tiém ning
{rng dung trong thuc pham chirc nang [64].

Ung dung Lactobacillus trong cong nghiép thuc pham va dugc pham

Ngoai (mg dung trong thuc phdm 1én men, vi khuin Lactobacillus con duge
nghién ctru dé san xuit cac hop chét sinh hoc ¢6 1gi. Vao nim 2018, Pdng Thi Hoang
Anh va cong sy da nghién ciru dic diém cta bacteriocin tir chiing Lactobacillus

plantarum UL487 phén lap tir chao Hué. Bacteriocin ndy c6 hoat tinh khang khuan
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manh, chiu nhiét tt va hoat dong trong dai pH réng, mo ra tiém nang ung dung trong
bao quén thuc phél]’l va ché pham sinh hoc [65].

Nim 2020, Pang Thi Thanh Huwong va cdng su di nghién ciru viée bd sung
Lactobacillus vao sita d4u nanh dé tao ra san phim probiotic giau dinh dudng. Két
qué cho thiy vi khuin nay khong chi gitip cai thién mui vi ma con lim ting gia tri
sinh hoc cia sita déu nanh, gitp hd tro tiéu héa va ting cudong mién dich [66]. Mot
nghién ctru khéc ciia Lé Minh Hoang nam 2021 di thir nghiém viéc bd sung
Lactobacillus vao thirc &n chdn nudi nhdm cai thién hé vi sinh dudng rudt cuia gia stic,
gilip tdng cuong sire & khang va giam sir dung khéng sinh [67].

1.2.3. Dinh danh vi sinh vit

1.2.3.1. Dinh danh-vi sinh vit theo phwong phép truyén thong -

Phuong phép truyén thdng dé dinh danh vi sinh vat chi yéu dua trén céc tiéu chi
phén loai nhu hinh thai, sinh 1y, bién dudng va sinh thai.

Pic diém hinh thai: Bao g(}im hinh dang va kich thuéc té bao, dic diém khuan
lac (hinh dang, mau sic), kha ning di dong, cling nhu sy hién dién cta cic clu tric
nhu tién mao, tiém mao, bao tir, mang nhiy va thé vui.

Dic didm sinh 1y va bién dudng: Gom kha ning sir dung ngudn carbon va
nitrogen, phuong thirc chuyén héa ning lugng, cac san pham trao doi chit, mbi quan
hé véi oxy, kha nang chiu ap suit tham thiu, ciing nhu khoang nhiét d6 va pH thich
hop cho su phat trién. Trong d6 céc thir nghiém sinh hoa vé dic diém sinh ly va dic
diém bién dudng niang hrong 1a cac chi tiéu co ban nhat trong phan loai vi sinh vat.
Dinh danh vi sinh vat bing phuong phap sinh hoa. Két qua thir nghiém sinh hoa tir
nhiéu phong thi nghiém trén thé gidi di dugc téng hop thanh bang sinh héa dinh danh
vi sinh vit, gitp phéan biét cac loai dya trén dic diém sinh héa dic trung. Mdi dic
diém nay duoc thé hién bing mot gia tri ph&n trim, phan 4nh ty 1& miu thir cho két
qua duong tinh trong thong ké cia timg loai.

Trong phuong phép truyén théng, viéc dinh danh vi sinh vat thudng dua vao khéa
phan loai (hodc bang sinh hoéa), trong do Bergey’s Manual of Determinative
Bacteriology (4n ban thtr 9) 12 tai liéu phd bién nhat. Tuy nhién, véi nhitng trudng
hop phite tap, can sir dung phén tich vat liéu di truyén dé x4c dinh chinh x4c ching

vi sinh vat muc tiéu.
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1.2.3.2. Dinh danh vi sinh vt dwa vao vit li¢u di truyén

Thudc do tién héa: Dung dé do s thay d6i vé mat tién hoa dua trén cac dai phan
tir ctia té bao. Su khic nhau vé trinh tu nucleotide hay amino acid cta céc dai phan
tir dugc tach chiét s& cho biét khodng cach tién hoa giita hai sinh vat d6. S6 lugng
thay déi ty 18 véi sé lwong thay dbi do dot bién bén viing trén phan tir DNA. Khi ¢6
cac dot bién khac nhau trén cic quan thé khac nhau thi xay ra hién tugng tién hoa
sinh hoc va din dén két qua cuéi cing 13 sy da dang sinh hoc. Muén xac dinh mirc
tién hoa chinh x4c gitra céc sinh vat thi cin phai chon mét dai phan tir phi hop dé
nghién ciru trinh tu cia DNA.

Pinh danh vi khudn: Phuong phap dinh danh vi sinh vat dua vao dac diém di
truyén 1a mot phuong phép hién dai cho két qua chinh x4c trong thoi gian ngén, thao
tic don gian. Tuy nhién phuong phép nay doi hoi trang thiét bi hién dai va hoa chat
it tién. Nhu duoc d& cép & trén, phan ti rRNA 168 dugc sit dung lam thuée do tién
hoa & prokaryote do d6 n6 duge sir dung phd bién trong dinh danh vi khuédn. M6t vai
viing trén rRNA 16S cua tat ca prokaryote c6 tinh bao tdn cao, trong khi dé tai mot
s0 vung khac lai c6 mét s6 khac biét. Khi mot trinh tw tDNA 16S duoc gidi ma hoan
toan ta c¢6 thé dinh danh dugc loai vi sinh vat muc tiéu nhd so sanh trinh ty IDNA
168 ciia lodi vi sinh vét dang quan tAm vdéi tit ca céc trinh tr tDNA 16S ctia tit ca
céac loai vi sinh vat luu trit trong ngan hang gen (GenBank) nh¢ vao cong cu BLAST,
hay két hop st dung cac phan mém dé so sanh mic do twong ddng cia céc trinh tur.
Tir nhitng co s& dit liéu nay ta c6 thé v& dugc cay phat sinh loai, thé hién mdi quan

hé tién hod ctia c4c loai va vi tri ctia loai vi sinh vat can dinh danh.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CU'U
2.1. POI TUQNG NGHIEN CUU
2.1.1. MAu nghién ciru

Céc mAu nem chua duoc thu thap tir nhiéu dia diém khéc nhau & Thanh Hoa ( Nga

Son, Thanh Phé, SAm Son..), Quang Ninh, Phung, Hoai Pirc, Pong Anh, Pha Tho,...

Hinh 2.1: Nem chua Thanh Héa

(Ngudn: https://www.lotussia.com/vietnamese-sour-spring-roll-nem-chua)
Bacillus subtilis, Escherichia coli, Staphylococcus aureus trong bd suu tép
giéng cua phong Cong nghé Sinh hoc enzyme, Vién Cong nghé sinh hoc.
2.1.2. Ho4 chét, dung cu va thiét bi

Cic thiét bi dwgc sir dung:

Tén thiét bj Hing sin xuét

Box cdy vi sinh clean beach Trung tdm chuyén giao cong nghé, Viét Nam
Céan phan tich AB 240 Sartorius (Thuy S¥)

Lo vi séng Samsung (Han Quéc)

May do pH Metrohm (Thuy S¥)

May lic nubi ciy Certomat HK(P1ic)
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May li tim lanh Miikro 22R Hettich (Puc)

Méy quang phd UV — 2500 LaboMed Inc (M)

May c6 quay Buchi Buchi (Puc)

May ly tdm Sorvall Legend XTR (Nhat)
Nobi khir tring ES — 315 Tomy (Nhat)

Méi truong nudi ciy
MT1. Méi trudng MRS ding dé phén l4p, nudi ciy va nghién ciru céc dic tinh cta
vi khuén. Thanh phan méi truong MRS (g/l) bao gdm: yeast extract 0,4%, beef
extract 0,8%, peptone 1%, D-glucose 2%, K:HPO4 0,2%, MgSO4 0,02%, MnSO4
0,004%, tween 80 1 mL, CH3COONa (sodium acetate) 0,5%, Agar 2%. MT2. Moi
trudng MRS 1ong dung dé nudi cdy va nghién ctru dic tinh cia vi khuan LAB thanh
phén twong ty MT1 nhung khong cé thém agar. MT3. Mai truong MRS agar b sung
1% CaCO;3 ding dé phan 1ap va khao sat kha ning sinh acid tdng hop. Thanh phan
méi trudng MRS agar + 1% CaCO3, MT4. Méi tredng LB ding dé nubi cy vi khuan
chi thi. MT5. Méi truong LB agar ding dé do khang khuan. Thanh phan méi trudng
LB long (MT4) + 2% agar.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1 Phén l4p chiing vi khuén sinh hoat tinh khing khuin tir nem chua

Cic mAu nem chua ding dé phan 1ap vi khuén lactic dugc thu thap tir nhiu dia
diém khac nhau nhur Thanh Hoéa, Quang Ninh, Phung (Ha Noi), Hoai Puac, Pong
Anh,... Tit ca cdc mAu déu dam bao chét lugng, khong bi hu hong. Tiéu chi danh gia
nem chua dat chudn bao gdm mau d6 hdng dic trung, huong vi hai hoa gita chua,
cay, man, va ngot. Cac budce tién hanh:

Mbi miu nem (10 g) dugc cén chinh xdc va cho vao binh tam gidc chira 90 ml
méi truong MRS 16ng da tiét tring. Hon hop nay duge i & 37°C trong 24 gidr dé ting
sinh vi khuan. Tiép theo, tién hanh pha lodng miu va ldy 0,1 ml & ndng d6 10~ 5 trai
déu trén dia Petri c6 chira mdi truong MRS agar bd sung 1% CaCOj . Pia duoc 1 ky

khi & 37°C trong 48 gi¢. Nhitng khuén lac ¢6 kha nang lam tan CaCO5 duoc chon
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va cdy truyén nhiéu lan cho dén khi thu dugc dong vi khuan thufn chung [62]. Sau
khi duoc tach dong, cac chung duge chon dé phan tich hinh thai va mot sb chi tiéu
sinh héa co ban dé nhan dang gidng Lactobacillus theo phuong phép ctia Kandler and
Wiss (1986) [69]. Cac chung Lactobacillus chon loc duge nudi tang sinh trong moi
trudmg MRS 1ong (MT2) & nhiét dé 37°C, trong 24 gid, sau do6 giir giéng bang cach
bd sung 20% glycerol & -20°C cho cdc danh gia tiép theo.
Dinh danh so bd vi khudn bing phwong phap nhuém Gram va kiém tra tinh chét
sinh héa
Nhuém Gram
MAu vi khuin duoc chuin bi trén lam kinh sach va ¢b dinh béng cach ho qua ngon
lira. Sau d6, tién hanh nhudém theo quy trinh tiéu chuan:

o Nhuém tim tinh thé trong 1 pht, rira bing nudc.

« Thém dung dich lugol (iodine) trong 1 phit dé cd dinh mau, rira lai bang nudc.

« Ty mau bang con 96° trong khoang 10—15 gidy, rira ngay bang nudre.

« Nhudm nén bing safranin trong 30 gify rdi rira va dé khé ty nhién.
Két qua dwoc quan sat dudi kinh hién vi quang hoc (1000% véi dau soi). Vi khuin
Gram dwong giit mau tim, trong khi vi khuan Gram 4m ¢6 mau hong/do.
Kiém tra phan img catalase
Mot giot Hy O, 3% dugce nho 1én lam c6 chira khuén lac vi khuan. Su xuat hién
nhanh chong cia bot khi (oxi) cho thiy phan rng catalase duong tinh — vi khuén ¢6
kha ning phén giai hydrogen peroxide. Néu khong cé bot khi, két qua dugc coi 1a 4m
tinh.
2.2.2 Panh gid kha ning khdng khuin giy bénh ciia chiing vi Khuin cé trong
nem chua

Dua trén sy dbi khang gifta vi sinh vét kiém dinh va vi sinh vat chi thi. Kha ning
khéng khuin S. aureus dugce thuc hién theo phuong phap khuéch tan dia thach [68],
Vi khuédn S. aureus duge lua chon 1am tac nhan giy bénh thuc phdm trong nghién
ctru nay. Chung vi khudn nay dugc bao quan tai phong thi nghiém thude Vién Cong
nghé sinh hoc, Vién Han lam Khoa hoc va Céng nghé Viét Nam. Dé ting sinh, vi

khuin dwgc nudi cdy trong méi truong LB (MT4) & 37°C trong 24 gio. Trong khi do,
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céc ching Lactobacillus duge nudi trong mdi truong MRS 16ng (MT2) dudi diéu kién
twong ty. Sau khi nudi cdy, dich vi khuan duge ly tim & 6000 vong/phit trong 5 phiit
& 4°C @ thu 1y phan dung dich ndi (Cell-Free Supernatant - CFS). Pay chinh la
miu ding dé danh gid kha ning khang khuén.

MBoi trudng thach LB agar (MT5) dwgc chuén bi dé 1am co s thir nghiém. Tiép
d6, 100 pL dich nuéi S. aureus dugce dan déu 1én bé mit thach. Céc 16 thach c6 dudng
kinh 6 mm dugc duc trén bé mat nay. Sau d6, 100 pL dich CFS tir Lactobacillus dwgc
nhé vio mdi 16, P& dam bao sw khuéch tan tdi wu, thach duge @ 30 phit & 4°C, sau
6 tiép tuc 1 & 37°C trong 24 gid.

Kha nang khang khuin dwoc xac dinh dya trén su xuat hién cia vong tc ché xXung
quanh 15 thach. Kich thuéc vong khang khuan (DK) duge tinh theo cong thirc:
DK=Di~dw. Trong d6: Di: Pudng kinh toan b ving trc ché vi khuan (mm); dw:
Pudng kinh 15 thach ban dau (mm)

2.2.3. Phwong phap sinh hoc phén tir trong dinh danh va phén tich vi khuén
2.2.3.1. Pinh danh vi khudn cé hoat tinh khdng khuén trong nem chua bing
phuwong phap sinh hoc phan tir

Tich chiét DNA tdng s6
Té bao vi khuan dugc nubi céy trong 5 ml méi trudng LB long qua dém & 30°C, lic
200 rpm, sau d6 ly tim 6500 rpm trong 8 phiit & 4°C. Tiia té bao duoc bo sung 900
nl dung dich phé t& bao, va 5 ul proteinase K, dao tron. U hén hop & 55°C dén khi té
bao bi pha hoan toan dé ngudi xudng nhiét d6 phong. Sau d6 thém vao hdn hop 4 pl
RNase, ddo tron déu, 0 & 37°C tir 15 - 60 phut, roi dé ngudi xudng nhiét do phong.
B4 sung thém 300 pl amonium acetate 7,5M vao dich pha t& bao da xir Iy bing RNase,
dao tron nhiéu 1an, va U trong d4 15-30 phit. Dich ndi chira DNA sau khi ly tAm
13000 rpm trong 3 phut & 4°C dwoc hit sang 1 dng eppendorf méi c6 chira 900 pl
isopropanol. Hon hop duge dao trén va DNA két tia & -20°C trong nhiéu gio. Tia
sau khi ly tim 12000 rpm trong 5 phut & 4°C dugc lam kho bang gidy thim va bd
sung 500 pl ¢dn 70%, dao trén nhiéu 1an rira DNA dé loai mudi va isopropanol. Sau
khi ly tam 13000 rpm trong 1 phit ¢ 4°C tia dugce lam khé va hoa trong 100 pl dém
TE va bao quan DNA ¢ 4°C.
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Khuéch dai phan doan 16S rRNA bing PCR
Ving gen 16S rRNA duoc khuyéch bang cip moi tdng 9F va 926R c6 trinh tur 9F:
5’-AGA GTT TGA TCC TGG CTC AG-3’; 926R: 5’-CCG TCA ATT CCT TTR
AGT TT-3’. Chu ky nhiét cia phan img PCR nhu sau: 94°C trong 4 phut, sau d6 lap
lai 30 chu ky véi cdc bude nhu sau: Bién tinh & 94°C trong 40 gidy, gin mdi & 54°C
trong 60 gidy, tong hop DNA & 72°C trong 90 giay. Cudi cing phan tng duoc duy tri
72°C trong 10 phit. San pham PCR dugc phan tich trén gel 0,8% agarose trong dung
dich dém TBE 1X & 100V trong 30 phit va chup bang médy chyp hinh gel Biorad UV
2000. Két qua duoc doi chiéu véi thang chuin 1 Kb dwge mua tir cong ty Fermentas.
Gin sdn phim PCR vao vector pJET1.2/blunt
Co s& phuong phap duge thuc hién theo GeneJET™PCR Cloning Kit cua hang
Fermentas. Phuong phép nay cho phép gin tryc tiép san phim PCR vio vector
pJET1.2/blunt véi sy tham gia cia enzyme T4 ligase. Thanh phén phén img gom: 5
ul Buffer reaction 2x; 2,5 pl H.O cattiém; 1 pl san pham PCR; 0,5 ul DNA blunting
enzyme. Hén hop phan tmg dugc u & 70°C trong 15 phiit. Sau d6 hén hop b6 sung
thém 0,5 pl pJET1.2/blunt va 0,5 pl T4 ligase, tdng thé tich 10 pl, mix déu céc thanh
phén, sau d6 hon hop lai dugc 1 qua dém & 22°C.
Bién nap plasmid

Liy té bao kha bién tuoi hodc tir -80°C duge gia dong tir tir trong da khodng 30 pht.
Cho 5 pl dung dich sau phan (g ghép ndi gene (san pham PCR 16S + pJET1.2/blunt)
vao 6ng eppendorf chira 50 pl dich t& bao kha bién chiing DH10b, ddo nhe nhang, i
trong d4 khodng 30 phut. H3n hop dugc séc nhiét & 42°C trong 45 giy, liy mu ra
va dit ngay vao trong da lanh khoang 10 phut. B sung 250 ul LB long, nudi lic 200
rpm & 37°C trong 1 gidy. CAy trai 100 pl dich bién nap trén dia thach LB ¢6 bd sung
0,1% ampicillin (100 pg/ml), G & ta 37°C qua dém.
2.2.3.2. Phuwong phdp dién di DNA trén gel agarose

Ky thuat dién di duoc sir dung dé phan tach cic doan nucleic acid dya trén kich
thudce va dién tich ctia chiing. Do DNA mang dién tich 4m, khi dat trong dién truong
mot chiéu, cic doan DNA sé di chuyén tir cuc Am vé cuc duong vai tbe d6 phu thude
vao kich thudc va khéi lwgng clia ching.

Trong thi nghiém nay, gel agarose 0,8% dugc chuén bi bing céch hoa tan agarose

trong nudc va dun s6i. Sau khi dung dich agarose dat nhiét d6 50-60°C, n6 dugce dé
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vao khay gel dd gin san ring hroce. Khi gel dong cimg (khoang 30 phut), ring luge
duge thdo ra, va gel dugce dit vao bé dién di. Tiép theo, dém TAE 1X dugc db vao bé
sao cho ngép bé mit gel khoang 2 mm.

Mau DNA dugc chudn bi bing cach tron 7 pL DNA véi 2 pL loading dye, sau dé
nap vao cdc giéng trén gel. Qua trinh dién di duge tién hanh & 100V véi dong dién
6080 mA. Khi vét mau bromophenol blue di chuyén dén vi tri thich hgp (khoang 30
phit), qua trinh dién di duge dimg lai.

Pé quan sat DNA, gel duogc nhudm bing ethidium bromide (EtBr, 10 pug/mL)
trong 10 phut, sau d6 rira sach bﬁng nude. Dudi anh sang UV, ciac doan DNA hién
18n duéi dang cdc vach sang. Hinh anh dién di dwge ghi lai bing hé thng Bio-Rad
str dung tia UV ¢6 budce séng 320 nm [70].
2.2.3.3. Xac dinh trinh tuw DNA va phdn tich phdt sinh loai
Sau khi plasmid tai t6 hop duoc tinh sach, doan DNA chén vao plasmid duge doc
trinh tu nucleotide theo nguyén 1y Sanger cii tién dua trén céc dideoxy. DNA
polymerase xtic tic gin céc dideoxynucleotide vio ddu 3'-OH mach don DNA dang
téng hop, qué trinh téng hop sé dimg lai khi gip dideoxynucleotide danh dau huynh
quang khong cé nhém 3'-OH. Két qua 1 hdn hop san phdm sau phéan tmg bao gbm
c4c polynucleotide ¢6 kich thuéc hon kém nhau mét nucleotide va duge phat hién
bang mau do huynh quang trén may doc trinh tur tw déng ABI PRIMS 3100 Avant
Genetic Analyzer. Vector pJET1.2/blunt dugc gin hai trinh tw moi xudi va mdi nguoc
dé doc trinh tur phan doan chén DNA ngoai lai [70].

Két qua doc trinh tu duge phén tich, xtr 1y bang phan mém DNAStar va BLAST dugc
sir dung dé tim va so sanh trinh tu nucleotide trong GenBank, tinh khodng cach di
truyén va x4y dung cdy phén loai. Néu trinh tu 6 ty 1¢ twong ddng > 97%, miu DNA
duoc xac dinh thudc cung loai voi trinh tu tham chiéu. Céc trinh tu thu duge cing véi
trinh ty tham chiéu tir NCBI dugc cin chinh bang ClustalW. Cay phat sinh loai duoc
dung bang phin mém DNAStar véi 1000 14n bootstrap trong phin mém MEGA X dé
danh gia moi quan hé tién hoa giita cac mau nghién ciru.

2.2.4. P4nh gis va phén tich hop chét khang khuin

Chuan bi méi trudng va nudi cay vi khuan
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Céc ching vi khuin dugc nuéi trong mai truong MRS léong (MT2) & 37°C trong 24
gi¢r ¢é dam bao su phat trién t6i wu. Sau thoi gian 1, dung dich vi khuin duoc thu
thap va tién hanh ly tim & 6000 vong/phit trong 5 phit & 4°Cnhim tach t& bao khoi
dich nudi cé‘iy.

Phin dich néi thu dugc sau ly tim duoc loc qua mang 0,22 um dé loai bo hoan toan
vi khuén séng, dam bao chi c6 cac hop chét khang khuan trong dich nudi cay dugc
su dung cho thi nghiém.

Phuong phép kiém tra hoat tinh khang khuin

Hoat tinh khang khuén ciia dich nuéi ciy dugc danh gid bing phuong phap khuéch
tan giéng thach. Cu thé:

Chuén bj méi truong: D méi trudng thach Muller-Hinton (MH) vao dia petri, dé
dong dic. Cay vi khuan chi thi (Escherichia coli, Staphylococcus aureus, Bacillus
subtilis hodc vi khudn muc tiéu) theo phwong phép cdy phu déu bé mit. Tao giéng
trén thach ding dau con vo tring hodc dng hit tao 4 giéng trén bé mat modi trrong
thach, mdi giéng c6 dudng kinh khoang 6 mm. Sau d6 bd sung cac miu thir vao giéng:
Giéng 1: Cloramphenicol 0,4% (di chirng dwong, khang sinh kiém sodt).

Giéng 2: Phin dich nbi tir dich nubi ciy (CFS).

Giéng 3: Dich néi sau khi dun sdi trong 10 phut dé kiém tra tinh bén nhiét.

Giéng 4: Dich néi sau khi dun s6i 10 phut, c6 bd sung protease K (1 mg/ml) nhim
kiém tra xem tac nhan khang khuan c6 phai la protein hay khong.

U va quan sét két qua: U dia thach & 37°C trong 24 gio. Po duong kinh vong khéng
khuén xung quanh céc giéng va so sanh két qua.

Phén tich két qua:

Néu giéng 2 tao ra vong khang khuin rong, chiing té dich nudi ciy c¢6 chira hop

chit khang khuén.

Néu giéng 3 khong c6 vong khang khuan hodc vong nhé hon giéng 2, diéu nay cho
thdy hop chét khang khuén bi phan hity khi dun séi, tirc 1a khong chiu nhiét.

Néu giéng 4 khong c6 vong khéng khuan hodc vong nhé hon giéng 3, ching t6 hop
chit khéng khuén c6 ban chit 1a protein (vi bi phén hity béi protease K).
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2.2.5. Tach chiét hoat chit thit cip bing dung méi phin cuc
2.2.5.1. Lua chon hé dung méi tich chiét hoat chét khdng khuin

Té bao vi khuén dwgc nudi cy trong 50 mL méi truomg MRS & 37 °C trong
24 gidy véi toc d6 ldc 200 vong/phut. Sau thai gian nubi, dich nubi cly duoc ly tim &
1200 vong/phit dé thu phan dich ndi. Dich nay duge tién hanh chiét xuit bing céc hé
dung méi c¢6 d) phan cuc giam din nhu ethyl acetate, n-hexan, dichloromethane,
chloroform, ethyl acetate va methanol véi ty 16 thé tich nguyén liéu : dung méi 1a 1:1
[69]. Qua trinh chiét dwgc thue hién hai lan & nhiét d6 phong biang may lic trong 1
g10. Sau d6, dung méi duge loai bo béng phuong phap c6 quay.

Dich chiét chira cac hop chit chuyén hoa thir cip duge hoa tan trong 1 mL
DMSO, sau d6 duoc sir dung dé danh gid hoat tinh khang khuin bing phuong phap
khuéch tan trén thach (well diffusion method).
2.2.5.2. Tinh sach hoat chét bang phwong phdp sic ky

Cot silica gel 60F254 véi kich thuée 4 x 20 cm dugce sir dung dé tinh sach mau
chira hoat chét. 60 g hat silica gel 60F254 dugc hoa tan trong methanol dé tao cot.
Sau dé, ¢t dugce can biang véi hé dung moi ethyl acetate. Mau chiét ban diu duogc
dua 1én cot silica gel. M&i phan doan thu 200 ml. MAu duoc tach bing hé dung méi
toluen va ethyl acetate ti 1& thé tich 3:7. Cudi ciing, miu duoc thdi hoan toan béng
methanol. Mau thu dugc s& duge kiém tra do tinh sach bﬁng chay trén ban TLC.
2.2.5.3. Phuwong phdp tiia bang cdc tdc nhan gay tia la dung méi hivu co ethanol
70%

Dich enzyme thé cua chiing vi khuin dwoc tia bing ethanol 70%, cit ti lanh -
20°C trong 30 phut hodc 1 tiéng, sau dé ly tim 12000 rpm trong 15 phut & 4°C va thu
tha. Tua thu dugc phoi khé & nhiét d6 -4 °C, tién hanh hoa tia véi dém PBS 1X dé
xac dinh ham lugng protein va hoat d§ clia enzyme [8].
2.2.5.4. Kiém tra so b dp sach bang TLC

Dé d4nh gia so bo thanh phz"in va dé tinh khiét cta dich chiét vi sinh vAt,
phuong phap sic ky 16p mong (TLC) duoc 4p dung voi hé dung méi duge lira chon
dua trén d6 phan cuc phu hop véi mau,

Dung mai sir dung: Nhiéu hé dung méi da dugc thir nghiém nham tim ra hé phu hop

nhat, bao gom: Methanol : Ethy] acetate (8:2); Hexan : Ethyl acetate (8:2), (6:4), (5:5),
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(4:6). Két qua cho thiy hé Hexan : Ethyl acetate (6:4) cho kha ning tach vét tdt nhat,
vGi cac vét rd rang va tach biét, nén dugc lya chon dé tiép tuc nghién clru.

Cach tién hanh: Chuin bi ban TLC: Str dung ban silica gel da duoc cit thanh miéng
nhé kich thude phit hgp. ChAm mau: Ding 6ng mao dén nhé chdm mét giot dich chiét
(d3 hoa tan trong DMSO hodc methanol) 1én ban TLC, cach mép day khoang 1 cm.
Pai khé trude khi chay séc ky. Pha dong: Hé dung méi d3 chon duoc cho vao budng
sic ky, 16t gidy loc bio hoa hoi dung méi, va dy kin ndp. Chay sic ky: Dit ban TLC
vio budng sao cho mép ddy ban nam dudi mirc dung méi. Dung méi s& di chuyén 1én
nhd mao dén, mang theo cac hop chét. Phat hién vét: Sau khi dung méi 1én dén vach
dinh s&n (~2/3 chiéu dai ban), 1y ban ra, dé kho, sau d6 quan sat dudi dén UV (254
hodc 366 nm) hodc phun thude thir hién mau néu can.

Danh gia két qua: Cac vét thu dugc dugc do khoang céch di chuyén va tinh gi4 tri Rf
(Retention factor) dé so sanh. Su hién dién ciia mét vét duy nhét goi y miu tuong doi

tinh khiét, trong khi nhiéu vét cho thy ¢6 14n tap hodc nhiéu hop chit.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Phan lap cac chiang vi khuéin Lactobacillus tir cic miu nem chua & Vigt Nam
3.1.1. Tao b swu tap cdc chiing vi khuian Lactobacillus tir cic miu nem chua &
Viét Nam

Trong nghién ctru nay, téng cong 91 ching vi khuan lactic dd dugc phan 13p tir
hon 30 miu nem chua thu thip tai nhilu dia diém khéc nhau cia Viét Nam, bao gbm
Quéng Ninh, Phung, Thanh Hoa, Péng Anh, Phit Tho, Ha N¢i va Nghé An. Cic miu
duoc lua chon nhim dam béo sy da dang vé nguf’m géc va diéu kién 1én men ty nhién,
tir 46 ting kha ndng phat hién cdc ching vi khuén c6 dic tinh hitu ich.

Bing 3.1. Ki hiéu va hinh thdi cdc chiing phén 1ip tir cic mAu nem chua

STT | Ki hiéu ching phan ldp | Hinh thai khuan lac cta ching

1 | ULNI-5 Tron, tring nga, bong, 15i, bia nguyén, tron bong

2 | NPNI-5, HT1-5, QY1-5 | Tron, tring sita, bong, 16i, bia nguyén, tron lang

3 | 8S1-5,NPT1-5, STT1-5 | Tron, tréng sita, bong, 15i bia nguyén, tron bong

4 | ULTI1-5, UBNI1-5 Tron, trfmg duc, bong, 151, bia nguyén, tron bong

5 Tron, tring sira, bong, phing, bia nguyén, tron
NPT1-5, QNN1-5
lang

6 |QYT1-5, TH1-5, HTTI- | Tron, tring sita, bong, phing, bia nguyén, tron

5 lang
7 | THTI1-5, PT1-5 Tron, triing sita, 161, bia nguyén, tron béng
8 | NSI1-11 Tron, nhan, tring sita, bia nguyén

NP: nem Phimg; UL: Uéc Lé; ON: quang ninh; UB: uéng bi; QY: quang yén; SS:
Sam Son, NS: Nga Son; PT: Phiui Tho, N: hinh dang khudn lac nho, T: hinh dang
khuan lac to
Sau khi thu thip, cdc mau nem chua duge tién hanh nudi cdy tang sinh trong méi
trudng MRS léng. Sau 24 gid nudi cdy, dich nudi ciy duge pha lodng theo hé sé thich
hop va trai déu 1én bé mit dia thach chita méi trudng MRS agar. Sau 48 gid i ¢ diéu

kién t6i wu, cac khuan lac moc 1én trén dia thach dugc quan sat, lam thuan va kiém



28

tra hinh thai chung. Két qua cho thiy, cac khuén lac thu dugc c6 dang hinh tron, bé
mit 18i, tron nhin va c6 d6 bong nhit dinh. Théong tin chi tiét vé két qua nay dugc
trinh bay trong Bang 3.1.

Pé dam bao tinh ddng nhat ciing nhu x4c dinh chinh xac cac dic diém hinh thai
khuén lac ctia céc ching vi khuén phan 1ap, qua trinh 1am sach dugc thuc hién bang
phuong phap ciy ria nhidu l4n trén méi truong thach MRS. Phuong phap nay gitp
loai bo céc vi khuin tap nhiém, d(}‘mg thoi thu dugce cac khuén lac thun nhat phuc vu

cho cac buéce nghién ctru tiép theo.

Hinh 3.1. Khun lac mdt s6 chiing vi khuén tir mAu nem chua theo bang 3.1

Sau khi dugc lam sach, cac chung vi khuén nay dugc tién hanh phén loai so b
dya trén dic diém hinh thai khuén lac quan sat trén dia thach va hinh dang té bao dudi
kinh hién vi. Bén canh do, cac ching ciing dugce sang loc so by dya trén kha ning
khang khuén, véi két qua thir nghiém vong khéng khuin dugc trinh bay chi tiét trong
Bang 3.2.

Trong sé 91 chung da phan lap, céc ching ¢ tiém ning cao sé tiép tuc dugc
d4nh gié kha ning khéng khudn théng qua phuong phap khuéch tan trong giéng thach.
Mirc d6 trc ché su phat trién cia vi khuan chi thi dwoc do luong bang duong kinh
(mm) cua ving khang khuén hinh thanh xung quanh giéng thach, tir 46 xac dinh mrc
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d6 hiéu qua cua tirng chung vi khuén lactic trong viéc ché vi sinh vét gy hai. Sau
khi dugc phén lép, cac ching vi khuén lactic tiép tuc duoc lam thudn nham dam bao

tinh ddng nhét v& mit di truyén va loai bo cc vi khuén tap nhiém khéng mong muén.
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Hinh 3.2. Hinh th4i vi khuin dugc dénh gid tir cic khuén lac.

(A): Lactobacillus sp. Gram duong, (B): Lactobacillus sp. khong hinh thanh bao tir

Cac chung thuan dugc kiém tra dya trén nhiéu tiéu chi khac nhau dé xac dinh
chinh x4c dic didm sinh hoc va phan loai chiing. Trudc tién, dic diém hinh thai khuéan
lac dugc quan sat trén moi truong thach MRS dé x4c dinh cac yéu t6 nhu hinh dang,
kich thuéc, mau sic va bé mit khuan lac. Tiép theo, cac chung vi khuan dugc tién
hanh nhuém Gram va soi kinh hién vi d& déanh gi4 hinh thai t& bao. Két qua cho thay,
cac ching thudc gidng Lactobacillus déu c6 hinh dang tryc khuén, bit mau Gram
duong, khong sinh bao tir va khong c6 kha nang di dong.

Bén canh d6, cac thir nghiém sinh hoéa ciing duge thuc hién nhim xac dinh dic
tinh sinh 1y ciia cac ching vi khuan ndy. Kha ning 1én men dudng dugce danh gia
thong qua bd kit API 50 CHL ho#c thir nghiém lén men don giadn, gitp xéc dinh kiéu
str dung carbohydrate ddc trung cia timg ching. Ngoai ra, cac ching Lactobacillus
khéng c6 hoat tinh catalase, do 6 két qua thir nghiém catalase déu am tinh (Catalase
().

3.1.2. D4nh gi4 hoat tinh khéng mdt s6 vi sinh vat giy bénh

Sau khi hoan thanh cac budc xéc dinh trén, cic ching vi khuén lactic dugc kiém
tra kha ning khang lai mot s6 vi sinh vat gdy bénh phd bién nhu Staphylococcus
aureus. Thir nghiém khuéch tan trén thach cho thiy, ba ching vi khuin dugc phan
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lap tir miu nem chua Thanh Hoéa, ky hiéu NS1, SS3, PT2 c6 kha nang trc ché manh
su phét trién ctia cac vi khuin gay bénh nay. Nhitng ching vi khuén nay c6 tiém ning
cao trong viéc san sinh cac hop chét khang khuan tu nhién, mé ra huéng nghién ciru
{ing dung trong bao quan thyc pham va phat trién ché pham sinh hoc ¢6 lgi cho sirc
khée con ngudi, Két qua chi tiét ciia cac thir nghiém s& dugc trinh bay trong cic bing
s6 liéu lién quan (Bang 3.2).

Bang 3.2. Dénh gi hoat tinh khang khuén ciia chiing vi khuin dwge phén lap

- Ving e ché (mm)
S. aureus E. coli B. subtillis

NSI 6,5 3.5 3,0

SS3 7.0 25 3.5
NPT1 23 2,5 0,0
STT2 3,0 3.3 1,5
UBN1 20 2,0 0,0
QYT2 3,0 4,5 2.4
QNT4 4,5 3,0 1,5
THT3 4,0 2,0 1,0

PT2 4,5 4,5 23
NS6 4,5 3.5 2.5
ULN1 3.5 2.3 1,0

TP2 2,5 2,5 1,0

Sang loc hoat tinh khéng khuén ciia cdc chiing phan 1ap nhidm tim ra cac ching vi
khuén c6 kha ning san xudt céc hop chit khang khudn, déng thoi tao tién dé cho viéc
mé ta dic tinh trong twong lai. Tir két qua, ching Lactobacillus SS3, trong s6 3 chiing
Lactobacillus phan 13p duge chon, c6 hoat tinh khang khuén t6t nhat ddi véi vi khuan
gdy bénh. Két qua thyc nghiém cho thdy cac chiing nay c6 kha ndng san sinh ra céc
chét khang khuén c6 kha ning tiéu diét vi khuan gram am E. coli va vi khuin gram
duong S. aureus va B. subtilis. Tuy nhién, S. aureus c6 viung diét khuén réng hon
nhiéu so v&i hai chiing vi khuén kia. CAc hoat chat trong CFS ¢6 thé twong tc tot véi

mang ngoai cua vi khudn gram duong. Vi khuan gram duong ¢ 16p peptidoglycan
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day trong thanh té bao cia chiing, trong khi vi khuén gram 4m cé 16p peptidoglycan
nho hon nhung c6 thém mot mang ngoai chira lipopolysaccharide (LPS).
3.1.3. Dinh danh cdc chiing cé hoat tinh khdng vi sinh vt gay bénh

C6 3 chiing c6 hoat tinh khang khun tt, c6 hinh thai cia vi khuén Lactobacillus
dugc ching t6i lwa chon dé dinh danh bén g cach doc va so sanh trinh tw doan gen 16S
TRNA

San phim DNA tdng sb tach chiét tir chung NS1, SS3, PT2 dugc dién di kiém
tra trén gel 0,8% agarose. Két qua & Hinh 3.3A cho thdy DNA twong d6i sach, khong
bi gdy, du diéu kién va chét lugng cho céc nghién ctru nhan dong va doc trinh tu.
Phéan img PCR duoc tién hanh voi cip mdi 9F va 926R, sau khi dién di kiém tra trén
gel 0,8% agarose, san phim thu dugc c6 két qua khoang 917 bp (Hinh 3.3 B).

M1l23 123 M M123

1000 bp
750 bp

A B €
Hinh 3.3. Dién di DNA tﬁng s0 (A); San phim PCR (B); Sén phim cit vector
tdi td hop bing Xhol va Xbal (C). 1, 2, 3: chiing NS1, SS3, PT2: M: Marker.
San phdm phan tmg PCR sau khi gén vao vector pJET1.2/blunt va bién nap vao
té bao E. coli chung DH10b da dugc tich plasmid, va dem cit kiém tra bing cip
enzyme han ché Xhol va Xbal. San pham c6 kich thuéc khoang 3000 bp twrong g
vai kich thude cua vector pJET1.2/blunt, bang con lai ¢6 kich thuéce khoang 917 bp
tuong ing vdi doan DNA da chén vao (Hinh 3.3 C).
Plasmid ti t hop mang gen 16S rRNA mong mudn dugc tach va tinh sach dé
xac dinh trinh tu nucleotide. Poan gen 16S rRNA cia chung NS1, SS3, PT3 dugc
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xac dinh trinh tu nucleotide trén may gidi trinh ty tgy dong ABI PRISM 3100 Avant
Genetic Analyzer. Sau khi phan tich trinh tir va xur ly s6 liéu trinh tu doan gene 16S
rRNA c6 chiéu dai 917 bp.

So sanh trinh tur doan gene 16S rRNA cua ching NS1, SS3, PT2 véi trinh tir 16S
rRNA cia céc chiung da duoc cong bd trén GenBank cho thiy, ching NS1 c6 d6
twong ddng trén 99% véi cac ching Lactobacillus brevis ¢6 mi s6 tuong tmg
MG551204.1; PP818888.1; MT538964.1; MN368071.1; ON778685.1;
MZ503695.1; MW079974.1; LC654672.1; OP102503.1; PQ303223.1. (Hinh 3.4).
Bang 3.3 Mikc d9 twong ddng cia ciia doan gen 16S rRNA tir chiing NS1 so véi

cic chiing trén ngin hang gen

ST | Céc loai vi khuén tir ngéin hang dir liéu | M4 s6 ngan hang | Mitc  d6 tuong

T | gene cua NCBI gene dbng

1 Levilactobacillus brevis | M(G551204.1 99.7
NWAFU1533

2 | Levilactobacillus brevis KFE2 PP818888.1 99.7

3 | Lactobacillus brevis 8278 MT538964.1 99.7

4 | Lactobacillus brevis MG5288 MN368071.1 99.7

5 Levilactobacillus brevis TMPC | ON778685.1 99.7
4G374

6 Levilactobacillus brevis P3 | MZ503695.1 99.7

UASWS2545
7 Lactobacillus brevis 11512 MW079974.1 99.7
8 Levilactobacillus brevis ASK-1 LC654672.1 99.6

9 Levilactobacillus brevis MG5059 OP102503.1 99.6

10 | Levilactobacillus brevis DC02 PQ303223.1 99.6

Tir két qué trén ta thiy ching NSI c6 do twong dong 99,7% véi Lactobacillus
brevis NWAFU1533; L. brevis KFE2; L. brevis 8278; L. brevis M(G5288; L. brevis
TMPC 4G374; L. brevis P3 UASWS2545; L. brevis 11512; va twong ddng 99,6 % so
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v6i chung L. brevis ASK-1; L. brevis MG5059; Levilactobacillus brevis DC02. Do

vy ta c6 thé két luan day 1a mot ching thude lodi Lactobacillus brevis

MN368071.1

MZ503695.1
0OP318360.1

L MT538964.1
77T PP818888.1

[ MG551204.
NSl

i LC654672.1
0P102503.1

meneem S S S S S = MW079974.1

0.3 ON778685.1

0

Nucleotide Substitutions (x100)

Hinh 3.4. Ciy phin loai chiing NS1 va cédc ching vi khuén trén ngin hang.
NCBI. MGS551204.1: Levilactobacillus brevis - NWAFU1533; PP818888.1:
Levilactobacillus brevis KFE2; MT538964.1: Lactobacillus brevis 8278;
MN368071.1: Lactobacillus brevis MG5288; ON778685.1: Levilactobacillus
brevis TMPC 4G374; MZ503695.1: Levilactobacillus brevis P3 UASWS2545;
MWO079974.1: Lactobacillus brevis 11512; LC654672.1: Levilactobacillus brevis
ASK-1; OP102503.1: Levilactobacillus  brevis MG5059; PQ303223.1:
Levilactobacillus brevis DC02.

So sanh trinh tu doan gen 16S rRNA ctia chung SS3 véi trinh ty 16S rRNA
ctia cée chiing da dwoc cong bd trén GenBank cho thiy, ching SS3 ¢6 do twong dong
trén 99 % vai cac chiung Lactobacillus plantarum c6 ma s6 tuong tmg MH392857.1;
MH665782.1; 0Q656900.1; MH473193.1; CP166731.1; MH266419.1;
PQ683408.1; MN880113.1; CP068767.1; PP989424.1 (Hinh 3.5).

Bing 3.4. Mitc dd twong dong ciia ciia doan gen 16S rRNA tir chiing SS3 so véi

cac chiing trén ngin hang gen

’ " Mtc  do
ST | Cac loai vi khuin tir ngan hang dir liéu | M3 s0 ngan hang
tuong
T | gene cua NCBI gene :
dong
1 | Lactobacillus plantarum BH-L1 LC333195.1 99.78
2 | Lactobacillus plantarum PMC67 MK332083.1 99.78
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3 | Lactobacillus plantarum RKC66 MK332099.1 99.78
4 | Lactobacillus plantarum MH478188.1 99.78
5 | Lactobacillus plantarum Wakasa-SU3 LC333205.1 99.78
6 | Lactobacillus pentosus L4TI-A KU973510.1 99.67
7 | Lactobacillus plantarum V4S MH473193.1 99.45
8 | Lactobacillus plantarum HBUASS53269 | MH392954.1 99.45
9 | Lactobacillus pentosus HBUAS51093 LC177235.1 99.45
10 | Lactiplantibacillus plantarum S23Y PP989424.1 99.45

Tir két qua trén ta thay ching SS3 c6 d6 twong dong 99,8% véi Lactobacillus
plantarum BH-L1; Lactobacillus plantarum PMC67; Lactobacillus plantarum
RKC66; Lactobacillus plantarum; Lactobacillus plantarum Wakasa-SU3 va tuong
dong 99,4 % so voi ching Lactobacillus plantarum V4S; Lactobacillus pentosus
HBUASS1093; Lactobacillus plantarum HBUASS53269; Lactiplantibacillus
plantarum S23Y. Do véy ta c6 thé két luan day 1a mot chung thude loai Lactobacillus

plantarum.

{LC333195.1

MK332083.1
MK332099.1
T LC333205.1

——— MHA473193.1
————KU973510.1

e T SSS
I MH478188.1

: LC177235.1
it R | - ] B
13 PP989424.1
. 1

0

Nucleotide Substitutions (x 100}

l
Hinh 3.5. Cay phén loai chiing SS3 va cic chiing vi khuin trén ngin hang NCBL
1.C333195.1: Lactobacillus plantarum BH-L.1; MK332083.1: L. plantarum PMC67;
MK332099.1: L. plantarum RKC66; MH473193.1: L. peniosus HBUAS51093;
LC333205.1: L. plantarum Wakasa-SU3; KU973510.1: L. pentosus L4TI-A;
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MH478188.1: L. plantarum VA4S; LC177235.1: L. plantarum; MH392954.1: L.
plantarum HBUAS53269; PP989424.1: Lactiplantibacillus plantarum S23Y.

Két qua so sanh trinh tu ching PT2 véi trinh t 16S rRNA ciia cdc chiing da duge
cong b trén GenBank cho thdy, ching PT2 c¢6 d6 twong dong trén 97,6 % véi cdc
chiing Bacillus atrophaeus Al, B. atrophaeus GAU-111, B. atrophaeus CM1E6 ¢6
mi sb tuong g OP755871.1; MK240356.1; KM874429.1; va 97- 97.4% so véi céc
chung Bacillus sp. I-26, Bacillus sp, Bacillus sp. J2416-18, Bacillus sp. FSL 1.8-0358;
Bacillus sp. AB6-6 c6 ma s6 twong tmg 1a: KP966464.1; KX500240.1; OK576055.1;
CP151962.1; PQ640658.1. 96.6% so véi cac chung Bacillus sp. TID. Bacillus sp.
T17 c6 ma sé twong tmg 1a 1X155392.1; MH 000675.1 (Hinh 3.6).

KP9%66464.1
KX500240.1
KP966463.1
OK576055.1
" CP151962.1
MK240356.1
OP755871.1
PQ640658.1
K JX155392.1
4.8 Y ; . EE

4 2 0
Nucleotide Substitutions (x100)

Hinh 3.6 Ciy phin loai chiing PT2 va céc chiing vi khuén trén ngin hing NCBI
OP755871.1: Bacillus atrophaeus Al; MK240356.1: B. atrophaeus GAU-111;

KM874429.1: B. atrophaeus CM1E6; KP966464.1: Bacillus sp. J-26; KX500240.1:

Bacillus sp.; OK576055.1: Bacillus sp. J2416-18; CP151962.1: Bacillus sp. FSL L§-

0358; PQ640658.1: Bacillus sp. AB6-6; JX155392.1: Bacillus sp. T1D; MH

000675.1: Bacillus sp. T17.

Bang 3.5. Mirc d twong ddng ciia ciia doan gen 16S rRNA tir chiing PT2 so véi

cac chiing trén ngin hang gen

ST | Céc loai vi khudn tir ngdn | Mi s0 ngin hang Mikc dd twong
T | hang dir liéu gene cia NCBI gene dong

1 Bacillus atrophaeus Al OP755871.1 97.6%

2 | Bacillus atrophaeus GAU-111 | MK240356.1 97,6%

3 | B. atrophaeus CM1E6 KM874429.1 97.6%

4 | Bacillus sp. J-26 KP966464.1 97.4%
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5 | Bacillus sp. KX500240.1 97, 4%
6 | Bacillus sp. 12416-18 0OK576055.1 97, 4%
7 | Bacillus sp. FSL 1L.8-0358 CP151962.1 97 %
8 | Bacillus sp. AB6-6 PQ640658.1 97 %
9 | Bacillus sp. T1D JX155392.1 96,6%
10 | Bacillus sp. T17 MH 000675.1 96,6%

Tir két qua trén ta thdy ching PT2 c6 d6 tuong ddng 97,6% véi Bacillus atrophaeus
Al; Bacillus atrophaeus GAU-111; B. atrophaeus CMI1EG6; va tuong ddng 96.6 %
dén 97,4 %v&i Bacillus sp. -26; Bacillus sp.; Bacillus sp. J2416-18; Bacillus sp. FSL
1.8-0358; Bacillus sp. AB6-6; Bacillus sp. T1D; Bacillus sp. T17. Do viy ta c6 thé

két luan day 1a mot chiing thudc loai Bacillus atrophaeus.

3.2. Kiém tra hoat tinh khing khuén

Pé thuc hién nghién ciu tiép theo, hai ching Lactobacillus plantarum SS3 va
Lactobacillus brevis NS1 duge lua chon dua trén kha ning sinh téng hop hoat chét
khang khuén tot hon.

Mot trong nhitng dic diém dang chi ¥ cia cac vi khuin dwoc phan lap 1 kha

ning chéng lai vi khuén gy bénh. Két qua thir nghiém cho thiy ca hai ching NS1 va
SS3 déu c6 thé tre ché sw phat trién cua Staphylococcus aureus — mot loai vi khuén
thudng gdy nhiém tring. Tuy nhién, chi riéng ching SS3 méi c6 kha ning trc ché
thém hai loai vi khuén giy bénh khac 1a Bacillus subtilis va Escherichia coli.
Diéu nay cho thiy mdi ching vi khuin phan lap dugc c6 thé cé tac dung chon loc,
chi khang lai mét s loai vi khudn nhét dinh. Trong dé, ching SS3 ndi bat hon ca vi
c6 thé chéng lai nhiu loai vi khudn giy bénh khac nhau, ké ca nhing vi khuin cing
nhém. Két qua nay cho thiy ching SS3 ¢6 tiém ning 16n dé phat trién thanh chat
khéng khuan tu nhién ding trong bao quan thwe phiam hodc hé trg diéu tri bénh.

Céc hop chit trong CFS co thé nhém dén c4u tric mang té bao, lam ting tinh thim
va gy ly giai té bao vi khuén. Diéu ndy pht hop véi cic nghién ciru trude day [71],
[72], trong do chi ra rang vi khuan gram 4m c6 co ché nhay cam hon véi cac hop chét

khang khuin.
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3.2.1. Kha ning chiu nhiét va tinh bén viig trwéc enzym phan giai protein cia
dich chiét tir cac chiing vi khuan

Pé xac dinh so bd xem hoat chat khéng khuén tir hai ching vi khuan da chon 14
peptide khang khuén hay hop chét thir cp, ching t6i sir dung enzyme proteinase K
nhim bét hoat hoan todn cac peptide c6 trong dich nudi ciy cuia hai chiing, sau d6 danh
gia hoat tinh khang khuén. Néu chiing vn con thé hién hoat tinh khang khuan sau khi
xir Iy enzyme, diéu d6 ching to chiing c¢6 kha nang sinh tdng hop hop chat thir cap.

Proteinase K dugc bd sung vao cic miu vi khudn c6 hoat tinh khéng khuén theo
phuong phdp da trinh bay. Két qua cho théy hgp chét khang khuén vin duy tri hoat
tinh sau 45 phat u & 55°C vdi proteinase K (hinh 3.7). Phat hién nay khing dinh ring
hop chét khang khuén do hai ching Lactobacillus plantarum SS3 va Lactobacillus
brevis NS1 tao ra bao gdm cé hoat chit thir cAp. Hoat tinh khang khudn bj giam di khi
xir 1y bing Protease K & dich chiét ca hai miu NSI va SS3 chimg to ching
Lactobacillus plantarum SS3 va Lactobacillus brevis NS1 ngoai kha nang sinh tong
hop hop chét thir cAp con c6 kha ning sinh peptide khéng khuén,
Dua vio kha nang sinh téng hgp hoat chit khang khuan ctia hai chiung Lactobacillus
plantarum SS3 va Lactobacillus brevis NS1, chiing t6i chon chung Lactobacillus

plantarum SS3 @& thuc hién cac nghién ciru tiép theo.

Lactobacillus plantarum SS3  Lactobacillus brevis NS1
Hinh 3.7 Hoat tinh khang khuin S. aureus ciia hgp chét sau khi xir Iy nhiét va
proteinase K. Giéng 1: Dung dich ni (CFS) dugc i & 100 °C + protease K; giéng
2: Dung dich ndi (CFS) dugc 1 & 100 °C; giéng 3: Dung dich néi (CFS) ban d4u).
Két qua nghién ctru cho thy hoat tinh khang khuan ctia miu thir bi suy giam khi
xir Iy bing proteinase K. Diéu ndy chimg té ring hop chét khang khudn khong chi chira

14 * 3 | r I 4 7 r ‘ ; r L4 .f ’ A h )
bacteriocin ma con c6 sy gép mét cua céc chat chuyén héa thir cap. Phat hién nay hoan
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toan phi hop véi nghién ciu truéc d6 cia Reis [73], trong d6 nhan manh ring
bacteriocin thuomg bi phan huy béi enzyme proteinase K, trong khi cdc chét chuyén
hoa thir cap lai nhay cam véi sy thay d6i cia pH méi trudng.

Tiép tuc thir nghiém hoat tinh khang khuén véi 2 chiing vi khuén gay bénh con lai.
Céc hoat chit do chung SS3 san sinh ra cho thay hoat tinh \rc ché dbi véi tat ca cac vi
khuén gay bénh duoc sir dung trong nghién ciru nay, bao gdm hai vi khuén gram dwong
B. subtilis va vi khudn gram 4m (E. coli). Két qua nghién ctru chimg minh ring hoat
chét tir cdc chung phén 14p c¢6 hoat tinh khang khuén phd tuong dbi rong.

Hinh 3.8. Kha niing khéng khuén ctia Lactobacillus plantarum SS3 d6i véi hai
chiing vi khuin. E, coli (A) va Bacillus subtilis (B)

Két qua nghién ctru cho thiy chung Lactobacillus plantarum SS3 thé hién kha ning
khéng khuén déi véi ca vi khuin Gram am Escherichia coli va hai vi khudn Gram
dwong 13 Staphylococcus aureus vi Bacillus subtilis. Tuy nhién, mic d6 irc ché khong
ddng déu giira cac ching, trong d6 ving trc ché dbi véi S. aureus 16n hon dang ké so
véi E. coli va B. subtilis. Diéu ndy cho thiy hop chét khang khuin do ching SS3 sinh
ra ¢ kha nang tac dong manh hon lén mang té bao cia S. aureus. Dya trén hiéu qua
khang khuAn ndi bat ny, S. aureus d dugc lya chon 1am d6i twong thir nghiém chinh
trong céc thi nghiém tiép theo nham déanh gi4 dic tinh ciia céc hop chit khang khuén.
Bén canh d6, dic diém hoat tinh khang khuén quan sat dwgc cho théy kha nang hop

chét nay c6 thé thudc nhém bacteriocin.
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3.2.2. Thoi gian nudi cdy thich hgp dé san xudt hgp chét khdang khudn
Nhim xé4c dinh théi didm sinh truéng téi wu dé vi khuén tao ra hop chit khang
khuén, céc ving tre ché vi khuan dugce do tai cac mdc thoi gian 6 gio, 12 giv, 24 gio,

36 gid va 48 gidy sau khi nudi céy.

Hinh 3.9. Su bién ddi hoat tinh khang khuan cia chiing Lactobacillus
plantarum SS3 d6i véi cac vi khuin gy bénh theo thoi gian nudi cdy.

Két qua cho théy viing trc ché vi khuén dat kich thwéc 16n nhét sau 24 gio 0, twong
g véi gia tri mat d6 quang hoc (OD) dat 3,94. Sau thoi diém nay, san lugng hop chét
khang khuén cé xu hudng giam nhe. Pudng kinh viing khang khuén ting nhanh trong
khoang 0 dén 24 gid, sau d6 giam dén & cac thoi diém tiép theo. Sy phat trién cia té
bao vi khuén ciing ghi nhan mirc ting dang ké trong 24 gio déu, va tiép tuc ting nhe tir
24 dén 48 gio. Cac gié tri OD dugc trinh bay 14 trung binh ctia ba 14n do lip nham dam
bao d6 tin ciy va tinh chinh x4c cua dit liéu. Nhimg két qua nay dugc thé hién trye
quan trong Hinh 3.9 théng qua kich thuéc viing khang khuén, trong khi Hinh 3.10 md
ta chi tiét va khach quan su bién dbi cia qué trinh phat trién vi khuén theo thoi gian.

Mit d6 té bao vi kha nang khang khuin

"
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Mit di 1 biao - OD 600

Hinh 3.10. M&i lién hé giita sy phét trién va khi niing tao ving khing khuin
t6i wu ctia chiing Lactobacillus plantarum SS3.
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Thoi gian nudi cdy tdi wu dwgc xac dinh 1a 24 gio, thoi diém ma vi khuén budc vao
pha logarit va dat tbc do sinh trudong cao nhét. Trong giai doan ndy, vi khuén déng thoi
téng hop mot lugng 16n cac hop chét thir cép c6 hoat tinh sinh hoc manh, bao gém cac
chét khang khuén,

Mic du mét d6 té bao tiép tuc ting sau 24 gid, hoat tinh khang khuan lai ¢6 xu hudéng
giam. Hién tugng nay cé thé dwoc giai thich bai sw can kiét ngudn dinh dudng trong
méi trudng nudi cdy hodc sy tich ty cic yéu td bat lgi (nhu pH, chat chuyén héa e
ché), tir 46 1am suy giam qua trinh sinh tng hop céc hop chit c6 hoat tinh khang khuén.
3.3. Tinh sach so b va dénh gid mdt so tinh chét ciia hoat chit khéng khuén,
3.3.1. Phan tich so b Pepbtide c6 khi ning khing khuin

Pé phan téch so bd cac bacteriocin c6 kha ning khang khuén, trong nghién ctru nay
chiing t6i sir dung ethanol 70% dé tia protein va peptide c6 trong dich nuédi cy vi
khuAn SS3. 30 ml dich nudi ciy dugc bd sung 70 ml ethanol, dung dich sau d6 dugc
tla trong d4 lanh trong vong 1 gid. Tua thu duge sau khi ly tim 15 000 vong/ pht,
1am kho va pha vao dung dich dém phosphate pH7. Céc protein va peptide con lai
dugc thir hoat tinh khéng khuéan.

Hinh 3.11. Kha ning irc ché sy phat trién ciia vi khuan Gram duong S.
aureus. Protein tfmg s0 twong wng 100-250-500-1000 pg
Hoat tinh khang S. aureus cua dich protein thu dugc trong dich chiét té bao dugc
kiém tra theo phuong phap vong khéng khudn. Nhu viy, peptide tach chiét dugc c6
hoat tinh khang khuén.
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Dé xac dinh ndng do rc ché dich protein chira peptide dugc bd sung truc tiép
vao dich nudi cdy S. aureus & cic ndng d6 100-250-500-1000 pg protein tong sb. Doi
chimg lo nudi khéng bé sung dich biéu hién (DC) duc hon so véi céc lo nudi ¢ bd
sung dich biéu hién (Hinh 3.12A)

A B

Hinh 3.12. Hoat tinh khéing khuin ciia dich protein tong so trén S. aureus theo
tirng ndng d§. (PC: miu dbi chimg am, 1- 4: mau nudi cly S.aureus c6 bd sung
dich chiét té bao véi ndng do 1an Iugt 100-250-500-1000 pg protein téng s6, Amp:
méau nudi ciy S.aureus bd sung 50 pg ampicilin.)

Péng thoi két qua trén dia thach ciing cho thiy & nong d6 100 pg da vc ché duoc
khoang 60%, & ndng d6 cao hon s6 khuan lac moc trén dia giam tuong tmg v6i kha
nang rc ché ting din, & ndng do 1000 pg da tc ché dugc t6i 90% S. aureus
(Hinh3.12B). Két qua nay twong ddng véi cac nghién ciru trude do vé tac dung khang
khuin cta peptide khang khuin (AMPs) dbi véi S. aureus. Ching han, nghién ciru
ciia Jenssen di cho thdy cAc AMPs c6 thé trc ché sy phét trién cia S. aureus véi hiéu
qua phu thudc vao ndng do va thoi gian tiép xic [74]. Mot nghién ciru khéc cua
Hancock & Sahl ciing chi ra réng chc peptide khang khuén hoat dong chi yéu bing
cach phé hity mang té bao vi khuin, gy ro ri céc thanh phin ndi bao va din dén chét

té bao [75].

Bén canh dé, theo nghién ciru cia Mishra (2011) peptide khang khuén c6 thé tc
ché t6i 95% su phat trién cta S. aureus & nfing do khoang 1000 pg/mL, twong tu voi
két qua cua chiing t6i [76]. Piéu nay cho thdy ring peptide trong nghién ctru hién tai
c6 thé ¢6 co ché tac dong twong tu véi cac AMPs da dugc cong bd.

Tuy nhién, hiéu qua e ché cba peptide c6 thé khic nhau tiry thuge vao loai

peptide, diéu kién méi trudng nudi chy va dac diém ching vi khuan. Ching han,
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nghién ciru ciia Bahar & Ren cho thdy mot s6 AMPs c6 thé hoat dong t6t hon trong
moi trudng c6 pH thip hodc chira ion kim loai nhét dinh [77]. Do do, can c6 thém
nghién ciru dé danh gia anh hudng cia cac yéu t nay dén hiéu suét ctia peptide dang
nghién ctu,
3.3.2. T4ch chiét hoat chét thir cAp bing dung méi phan cwe
3.3.2.1. Lwa chon hé dung méi dé chiét xuit khdng sinh

Mot lugng 20 pL tir m&i mAu chiét xuit dwgc nho 1én ban mong (TLC) bing
micropipette, sau d6 tién hanh x6ng hoi bing 16t dé hién thi cac vét. Két qua nghién
ciru hé dung méi sir dung nhim danh gi kha ning phan téch céc thinh phin hoat tinh
thir cp tir chiét xuét khang sinh thé dwgc trinh bay trong Hinh 3.13.

Methanol : ethyl seetale Hexane : ethyl acetate Hexane - ethyl acelate Hexane : ethyl acetate Hexane : cthyl acetate
(8:2) (8:2) (4:6) (5:5) (6:4)

Hinh 3.13. Két qua TLC véi cic hé dung mdi khdc nhau
Khi chay hé dung mdi methanol : etyl axetat (8:2), mau duoc kéo 1én dén vach
dich trén séc ky dd. V&i hé dung méi hexan : etyl axetat (8:2), mau bi tach thanh hai
vét dai, tao diéu kién cho céc tap chét bam vao. Trong hai hé dung méi hexan : etyl
axetat (4:6) va hexan : etyl axetat (5:5), vin xuét hién mot vét kéo dai gén vach dich
trén tim TLC. Ngugc lai, khi sir dung hé dung méi hexan : etyl axetat (6:4), miu

duoc tach thanh cac vét rd rang. Do d6, ching t6i chon hé dung méi nay dé tiép tuc
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nghién ciru va thuc hanh phuong phéap sic ky cot. K&t qua nay phu hop véi nghién
ciru cia Bhattacharya, trong d6 chi ra ring viéc lua chon hé dung méi thich hop la
yéu t& quan trong quyét dinh hiéu sut tach va tinh ché hop chét sinh hoc [78]. Ngoai
ra, nghién citu ciia Pavia ciing nhan manh ring viéc t&i wu ty 18 dung méi trong sic
ky 16p mong gitip cai thién déng ké d tinh khiét cia hop chét dich trwdc khi 4p dung
siic ky cot [79]. Do d6, viéc lya chon hé dung méi hexan : etyl axetat (6:4) 1a phi hop
nhim dat hiéu qua tinh ché cao nhat. Két qua Rf dwoc trinh bay trong bang 3.6

Bing 3. 6. Khé néing tach khdng sinh ciia cdc hé dung méi khdc nhau trén TLC

Rt value
No. | H¢ thong dung méi

R Rp Rp Ry Rys

1 Methanol : ethyl acetate (8:2) | 6,75/7

2 | Hexane : ethyl acetate (8:2) 4,5/7 1/7

3 | Hexane : ethyl acetate (4:6) 587 | 3,217 | 2,5/7 1/7
4 | Hexane : ethyl acetate (5:5) 517 2,17 1,7 1/7
5 Hexane : ethyl acetate (6:4) 6,6/7 3.147 2,913 1,9/7 1/7

3.3.2.2. Xdc dinh vach khdng khuan ciia hoat chat thir cap

Chi c6 ba gia trj vi tri Rfl, Rf2 va Rf3 c6 hoat tinh khang khuén r6 rang trong
s6 ndm ving riéng biét duoc cao dé thir nghiém hoat tinh (thé hién & Hinh 3.14).

Hinh 3.14. Kh4 ning khing khuan cia cc gia trj Rf
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A: Xong Iot, B: Khong xong Iot, C: Méu sau khi cao sau d6 dugc kiém tra hoat tinh
khang khudn; 1, 2, 3, 4 miu cao sb 1, 2, 3, 4, 5 dugc danh gia hoat tinh khang

khuan.

Gia tri Rfl co vong khang khuan réng nhat, nhung dua trén két qua khi chay
TLC, ching toi khong chon vi n6 qua gan vach dich, do d6 thoi gian rira gidi nhanh
va dé bi 13n tap chit khac (thé hién & Hinh 3.14). Véi cdc gid trj Rf2, Rf3, chiing t6i
chon vach thé hai vi né c6 vong khang khuan rong hon, ngoai ra Rf2 = 3,1/7 thdi
gian rira s€ vira phai va cac vach cling tach biét rd rang va khong dinh vao nhau. Vi
vdy, vach thit hai ndy dugce sir dung cho sdc ky cot dé tach va tinh ché céc tiéu don vi

hoat chét thir cép trong dich chiét ching vi khuan.

Két quéa nay pht hop véi cac nghién ctru truée day vé viée Iwa chon vach TLC
tdi wu trong qué trinh tinh ché hop chit khang khuan. Ching han, nghién ciru cia
Betts da chi ra ring cac vach cé gi tri Rf trung binh thudng cho hiéu suit tach t6t
hon so vé6i cac vach qua gin diém xuét phat hodc qua gan dau dung méi [80]. Twong
tu, nghién ctru cia Kumar & Bhardwaj cling ghi nhan rﬁng viéc chon vach TLC dya
trén su tach biét ro rang gitp cai thién dang ké hiéu suét tinh ché bang séc ky cot,
giam nguy co l4n tap chét va nang cao dé tinh khiét ciia hop chét dich [81]. Ngoai ra,
viéc chon vach Rf dua trén su két hop giira kha ning khang khuan va dic tinh tach
biét rd rang ciing dwgc hd trg béi cac nghién ctru ciia Singh va cong sy, trong d6 nhén
manh rang cac hop chat c6 vong khang khuan 16n trén TLC thuong cé tiém nang vmg
dung cao hon trong kiém so4t vi khuén gy bénh [82]. Do do6, viéc chon vach Rf2 cho
qué trinh tinh ché 12 quyét dinh hop 1y nhim dam béo hi¢u qua khéng khudn tét nhét
trong cac diéu kién nghién ctiu.
3.3.2.3. Chiét xudt va tinh ché cdc chét chuyén héa thir cdp

Sic ky cot dugce chay biang dung moi hexan va etyl axetat (6:4) & ap suit thuong.
Tbc d6 rira 13 1ml/phut, thu dich rira gidi vao 30 6ng nghiém, mdi éng c6 2ml. Dich
rira giai dugc ¢b dic va thir hoat tinh. Két qua cho thiy hau hét cac éng déu c6 hoat

tinh, ngoai trir cc dng nghiém tir 21 dén 25 c6 hoat tinh khong r6 rang.
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Hinh 3.15. Hoat tinh khang khuén ciia 30 phan doan
A: phéan doan fir 1 dén 5, B: phéan doan tir 6 dén 10, C: phan doan tir 11, 12,
18,19,20, D: phan doan tir 13 dén 17, E: phéan doan tir 21 dén 25, F: phéan doan tir 26
dén 30.

TLC da dugc chay trén tht ca cac dng cé hoat tinh khang khuan va thay ring trong

cac dng tir 11 dén 20, céc diém van dinh vao nhau, gin nhau va cic diém khong rd
rang. Chi c6 cac éng tir 1 dén 10 (phan doan 1) va 26 dén 30 (phan doan 2) c6 sy tach
biét t6t nhat, véi cac chit tach ra xa nhau va cé thé nhin thiy. Pdi véi cac phan doan
da chon, Rf = 3,5/7, gin bing Rf ctia dong thi hai ma ching t6i da chon dé tinh ché
& trén. Két qua chay TLC duoc hién thi trong Hinh 3.16.
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Hinh 3.16. Phén tich cAc phin doan c6 hoat tinh khéng khuin bing phuong
phap TLC
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V&i két qua nay, ching toi da tinh ché thanh cng hoat chét thir cip so bo. Gop
céc éng nghiém 1 dén 10 thanh 1 éng va 26 dén 30 thanh 1 éng rdi thir hoat tinh
khang khuén. K&t qua cho thiy ca hai 6ng déu cé hoat tinh khang khuan manh.
3.3.3. Anh hwéng ciia pH dén kha ning khing khuin

Khi diéu chinh pH cua dich chiét CFS tir ching L. plantarum SS3 trong khoang
firpH 1 dén pH 10, két qua cho thdy hoat tinh khang khuén dugc duy tri 6n dinh trong
khoang pH 1-7. Tuy nhién, khi pH ting 1én 8, hoat tinh khang khuén giam r& rét va
hoan toan khong con dugc ghi nhan & pH 9 va 10. Nhim kiém tra gia thuyét cho ring
trong diéu kién kiém, cac hgp chat khang khuén c6 thé bi phan cyc va chuyén sang
pha nuéce, din dén sy thay ddi vé vi tri tic dong ma van duy tri hiéu qua khang khuan,
chiing t4i da tién hanh danh gia hoat tinh khang khuén trong pha nuéec. Két qua cho
théy khong phét hién dugc bat ky hoat tinh khang khuan nao trong pha nay (thé hién
trong Hinh 3.17).

Hinh 3.17. Anh huéng ciia pH dén kha niing khéng khuin ciia hep chét thir cép.
( A: pH tir 1dén 5, B: pH tir 6 dén 10)

Piéu nay chi ra ring chiét xuit CFS chira cic hop chét khang khuén on dinh trong
moi trudng axit va trung tinh (pH 1-7), nhung tré nén khong 6n dinh hoic khong hiéu
qué trong diéu kién kiém (pH > 8). Két qua nay cho thay cac chit chuyén hoa thir cap
c6 thé rit nhay cam véi nhitng thay doi vé pH, dic biét 1a trong diéu kién kiém, dan

dén bién tinh hoic thay déi cu tric, 1am mét dic tinh khéng khudn.
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Nghién ctru cia Var va cong su di cho thay rang nhiéu hop chit khang khuan c6
ngudn gbc tir vi sinh vat chi duy tri hoat tinh ti wu trong khoang pH hep, thudng 14
tir pH 4 dén 7 [83]. Tuong ty, nghién ctru ctia Ghosh va cong su da bao cao rang cc
peptide khéng khuén thuéng mét hoat tinh khi pH méi trwdng vuot qué 8, do sy pha
v& lién két hydro va thay ddi cdu tric bac hai cua protein [84]. Ngoai ra, theo mot
nghién ctru ciia Martinez sy thay dbi pH c6 thé anh huéng dén dién tich ctia cic phan
tir hoat tinh, 1am giam kha nang twong tac véi mang té bao vi khun, tir d6 lam suy
gidm hiéu qua khang khuén [85]. Nhitng phat hién nay nhén manh tim quan trong
ciia viée t6i wu hoa didu kién méi trudng khi tng dung céc hop chét khang khuén,
dic biét 1a trong san xudt ché phidm sinh hoc va dugce pham.

Céac két qua nghién ctu da xdc dinh hop chit khang khuan thir cdp tir
Lactobacillus SS3, cb kha ning trc ché Escherichia coli, Staphylococcus aureus va
Bacillus subtilis. Hgp chit nay duge phén lap so b théng qua phwrong phap sic ky
16p méng (TLC) va sic ky cot. Pang chi v, hoat tinh ctia hoat chit bj giam khi c6
mit enzyme proteinase K va c6 tinh bén nhiét, cho thiy day 2 mot chét chuyén héa
thtt clp va ca bacteriocin. Nhiing phét hién nay gép phan quan trong vao viée xdc
dinh céc hop chit khang khuan ty nhién, mé ra tiém ning g dung trong bao quén
thye phdm va y hoe, dong thoi dap ting nhu cau cla nganh cong nghiép thuc phim

doi vai cac chat bao quan ty nhién..
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CHUONG 4. KET LUAN VA KIEN NGHI

4.1. KET LUAN

Tur 30 mau nem chua duoc thu thap tai cic co s& sdn xuét nem chua khac nhau
trén ca nude, nghién ciru di phén lap dugc tong cong 91 chiing vi sinh vat. Trong do,
¢6 12 ching thé hién hoat tinh khang khuan nhu Staphylococcus aureus, Bacillus
subtilis va Escherichia coli. C6 3 chiing thé hién hoat tinh manh nhat duoc dinh danh
bing phuong phap so sanh trinh tir gen 16S rRNA 1a Lactobacillus plantarum SS3,
Lactobacillus brevis NS1 va Bacillus PT2.

Di tinh sach so b hoat chét khang khudn tir chiing ¢6 hoat tinh manh nhét 1a
Lactobacillus plantarum SS3 va xac dinh dugce chung nay c6 kha nang sinh téng hop
bacteriocin va hop chét thir cép. L. plantarum SS3 sinh tong hop hop chit khéng
khuén c6 gia tri Rf = 3,5/7, trong hé dung mdi hexan : etyl axetat = 6:4. Nhirng dac
diém ndy cho thiy tiém ning img dung cao ctia ching L. plantarum SS3 trong bao
quéan thuc pham va san xuét ché phdm sinh hoc an toan
4.2. KIEN NGHI

Tir két qua cho thdy ching Lactobacillus plantarum SS3 c6 kha ning sinh tong
hop bacteriocin v6i hoat tinh khang khuin manh, dic biét dbi véi Staphylococcus
aureus, nghién ctru tiép theo can tip trung vao hai huéng chinh:

Téi wu héa didu kién san xuét bacteriocin: Cén xé4c dinh cic yéu té anh hudng
dén kha ning sinh tdng hop nhu pH, nhiét do, thoi gian nudi cdy, thanh phén moi
truong. .. nhim ning cao hiéu sut va 6n dinh chét lugng hop chit trong diéu kién
san xuat quy mé phong thi nghiém va huéng téi ing dung thuc té.

X4c dinh cdu tric phan tir ctia bacteriocin: Viée 1am 16 cau tric héa hoc s& gitip
hiéu rd ban chit, co ché tac dong ciing nhu kha ning ing dung cta bacteriocin trong
cc linh vue nhu bao quan thye phdm va phat trién cac ché phim sinh hoc thay thé
khang sinh truyén thong.

Hai dinh huéng nay s& gop phin nang cao gid tri mg dung cla ching L.
plantarum SS3, déng thdi mé rong tiém ning phét trién cdc san pham sinh hoc an

toan va hiéu qua trong cong nghiép thuc pham va y sinh hoc.
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PHU LUC

Trinh ty nucleotide cia phan doan 16S rRNA cua chung SS3:

BASE_4922207_SS3_926R:
NNNNNNNCNACTCCAGGCGGATGCTTATGCGTTAGCTGCAGCACT
GAAGGGCGGAAACCCTCCAACACTTAGCATTCATCGTTTACGGTA
TGGACTACCAGGGTATCTAATCCTGTTTGCTACCCATACTTTCGAG
CCTCAGCGTCAGTTACAGACCAGACAGCCGCCTTCGCCACTGGTG
TTCTTCCATATATCTACGCATTTCACCGCTACACATGGAGTTCCAC
TGTCCTCTTCTGCACTCAAGTTTCCCAGTTTCCGATGCACTTCTTCG
GTTGAGCCGAAGGCTTTCACATCAGACTTAAAAAACCGCCTGCGC
TCGCTTTACGCCCAATAAATCCGGACAACGCTTGCCACCTACGTA
TTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAAA
TACCGTCAATACCTGAACAGTTACTCTCAGATATGTTCTTCTTTAA
CAACAGAGTTTTACGAGCCGAAACCCTTCTTCACTCACGCGGCGT
TGCTCCATCAGACTTTCGTCCATTGTGGAAGATTCCCTACTGCTGC
CTCCCGTAGGAGTTTGGGCCGTGTCTCAGTCCCAATGTGGCCGATT
ACCCTCTCAGGTCGGCTACGTATCATTGCCATGGTGAGCCGTTACC
CCACCATCTAGCTAATACGCCGCGGGACCATCCAAAAGTGATAGC
CGAAGCCATCTTTCAAACTCGGACCATGCGGTCCAAGTTGTTATG
CGGTATTAGCATCTGTTTCCAGGTGTTATCCCCCGCTTCTGGGCAG
GTTTCCCACGTGTTACTCACCAGTTCGCCACTCACTCAAATGTAAA
TCATGATGCAAGCACCAATCAATACCAGAGTTCGTTCGACTTGCA
TGTATTAGGCACGCCGCCAGCGTTCGTCCTGAGCAGAGAATAAAA
ACCTAAAA
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Trinh ty nucleotide cua phan doan 16S rRNA cua ching NS1:

BASE_4922206_NS1_926R:
NANNNNNNNNCGGTAGTGCTTATGCGTTAGCTGCAGCACTGAAG
GGCGGAAACCCTCCAACACTTAGCACTCATCGTTTACGGCATGGA
CTACCAGGGTATCTAATCCTGTTCGCTACCCATGCTTTCGAGCCTC
AGCGTCAGTTACAGACTAGACAGCCGCCTTCGCCACTGGTGTTCT
TCCATATATCTACGCATTCCACCGCTACACATGGAGTTCCACTGTC
CTCTTCTGCACTCAAGTCTCCCAGTTTCCGATGCACTTCTCCGGTT
AAGCCGAAGGCTTTCACATCAGACTTAAAAAACCGCCTGCGCTCG
CTTTACGCCCAATAAATCCGGACAACGCTTGCCACCTACGTATTA
CCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAAATA
CCGTCAACCCTTGAACAGTTACTCTCAAAGGTGTTCTTCTTTAACA
ACAGAGTTTTACGAGCCGAAACCCTTCTTCACTCACGCGGCATTG
CTCCATCAGACTTTCGTCCATTGTGGAAGATTCCCTACTGCTGCCT
CCCGTAGGAGTTTGGGCCGTGTCTCAGTCCCAATGTGGCCGATTA
CCCTCTCAGGTCGGCTACGTATCATCGTCTTGGTGGGCCTTTACCT
CACCAACTAACTAATACGCCGCGGGATCATCCAGAAGTGATAGCC
GAAGCCACCTTTCAAACAAAATCCATGCGGATTTTGTTGTTATAC
GGTATTAGCACCTGTTTCCAAGTGTTATCCCCTGCTTCTGGGCAGA
TTTCCCACGTGTTACTCACCAGTTCGCCACTCGCTTCATTGTTGAA
ATCAGTGCAAGCACGTCATTCAACGGAAGCTCGTTCGACTTGCAT
GTATTAGGCATGCCGCCAGCGTTCGTCCTGAGCAGAATNNAAAAA
CTCAAAAGNNATAAACAATGTAAGTAAAGAGAG
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Trinh tw nucleotide ctia phan doan 16S rRNA cua ching PT2
TATGAGCACCTTCCGCTCCCTGATGTTAGCGGCGGCCGGGTGACT
AACACCTGTGTTACCTGCCTGTAAAACTGGGATAACTCCGGGAAA
CCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCCGCAT
GGTTCAAACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGAC
CCGCGGCGCACCGCGGCGCATTAGATAGTTGGTGAGGTAACGGCT
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CACCAAGGCAACTATGCGTAGCCAACCTGAGAGGGTGATCGGCC
ACACTGGGACTGAGACACAGCCCACACTCCTACGGGAGGCCACA
GTATGGAATCTTCCTCAATGGACGAAAGTCTGACGGAGTCTGACG
GACCAACACCGCGTAAATGATGAAGGTTTTCTGATCGTAAAGCTC
TGTTGTTAGGGAAGAATGACTGCCGTTCGAATATGGCGGCTCCTT
GACCGTACCTATCCACAAAGCCACGTCTAACTACGTGCCAGCATC
CGCGGTAATACGCATGTGTGCAAGCGTTGTCCTGAATTATTGGTC
GTACAGGGCTCGCATGCGGTTTCTTAATTCTGATGTGAAATCCCCC
GGCTCAACCGGGGTAGGGTCTTTATATCTTGGGGAACTTGATTGC
AGAAGAGGAGAGTGGAATTCCGTGGAATTCCACATGTAGACTTG
AACTCCGCAGATCTGTGGAGGAACACCACGGACAAATGTTACTCT

CTGTTACTCTCTTGACGCTAAAATAGC
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Phu luc: Danh sich 91 chiing vi khuén phan lap

ST Ky hiéu chung phan lap
1 ULN-1
2 ULN-2
3 ULN-3
4 ULN-4
5 ULN-5
6 NPN-1
7 NPN-2
8 NPN-3
9 NPN-4
10 NPN-5
11 HT-1
12 HT-2
13 HT-3
14 HT-4
15 HT-5
16 QYl1-1
17 QY1-2
18 QY1-3
19 QY1-4
20 QY1-5

21 SS1
22 SS2
23 SS3
24 SS4
25 SS5
26 NPTI
27 NPT2
28 NPT3
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29 NPT4
30 NPT5
31 STT1
32 STT2
33 STT3
34 STT4
35 STTS
36 ULT1
37 ULT2
38 ULT3
39 ULT4
40 ULTS5
41 UBNI
42 UBN2
43 UBN3
44 UBN4
45 UBNS5S
46 NPT1
47 NPT2
48 NPT3
49 NPT4
50 NPT5
51 QNNI
52 QNN2
53 QNN3
54 QNN4
55 QNNS5
56 QYTI
57 QYT2
58 QYT3




66

59 QYT4
60 QYTS
61 THI
62 TH2
63 TH3
64 TH4
65 TH5
66 HTT1
67 HTT2
68 HTT3
69 HTT4
70 HTT5
71 THTI
72 THT2
73 THT3
74 THT4
75 THT5
76 PT1
77 PT2
78 PT3
79 PT4
80 PT5
81 NSI
82 NS2
83 NS3
84 NS4
85 NS5
86 NS6
87 NS7
88 NS8
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PHAN LAP VI KHUAN Lactobacillus TRONG NEM CHUA
VA DANH GIA TINH CHAT CUA HOAT CHAT KHANG KHUAN

Nguyén S§ L& Thanh'? Hoang Vin Nghia’

'Vién sinh hoe, Vién Han 1am Khoa hoc vé Céng nghé Vigt Nam
Hoc vién Khoa hoc va Céng nghé, Vién Han lam Khoa hoc va Céng nghé Viét Nam

"Email: nslthanh@ibt.ac.vn

TOM TAT

Nem chua la mét loai thuc pham I&n men truydn théng clia Viét Nam va 12 ngudn cung cp ddi dao vi khudn axit
lactic bao gbm Lactobacillus sp.. Bén canh viéc ting chét lugng thyc phdm, qua trinh trao ddi chat clia Gac Vi khuén nay
con tao ra cac hop chét khang khuan, hé tre cho viéc bao quan thurc phdm va ngén ngira cac bénh lay truyén qua thuc
pham. Trong nghién ctu nay, tr 30 miu nem chua thu thap tai cac co s¢ san xuét ndi tiéng & Viét Nam, da phan 1ap
dugc 91 chiing vi sinh vat, trong d6 ba chling ¢6 kha nédng (rc ché céc vi khuén gay bénh nhw Staphylococcus aureus,
Bacillus subtilis v& Escherichia coli, cho thay tidm nang (ng dung trong bao quan thye ph&m va y hoc. Hai chling cé hoat
tinh khang khufn manh nhat duoc xac dinh 14 Lactobacillus plantarum SS3 va Lactobacillus brevis NS1 théng qua phan
tich gen 16S rRNA. Dac biét, L. plantarum SS3 khong chl sinh tdng hop céc hop chét khéng khuédn ma con tao ra
bacteriocin - mdt peptide khang khun ty nhién co kha nédng Gc ché S. aureus. Hoat chét bacteriocin khéng khuén tiv
chiing ndy da dugc tinh sach so bo khang dinh tidm nang tmg dung trong san xuét thuc phdm l&n men an toan va bao
quan sinh hoc.

Tir khéa: Vi khudn axit Lactic, Lactobacillus, phan lap, dinh danh, hoat tinh khang khuén, Bacterlocins.

MmO PAU

Lactobacillus & mét chi vi khudn thudc nhém vi khudn lactic (lactic acid bacteria - LAB), ndi bat voi
kha nang lén men sinh tdng hop acid lactic. Cac loai thuge chi nay khong chi déng val tro thiét yéu trong quéa
trinh san xuét thyc phdm 1&n men truyén théng nhu stra chua, kim chi, dwa cai ma con dwoc biét dén vai vai
trd nhw nhitng vi sinh vt ¢6 loi cho sirc khde dwdng rudt va hé mién dich. Kha néng sinh tbng hop céc chat
chuyén héa thir cAp, déc biét 1a cac hop chét cé hoat tinh sinh hoc nhw bacteriocin, hydrogen peroxide hay
acid hivu co, da gop phan tao nén déc tinh khéang khudn ty nhién clia Lactobaciflus (Golneshin et al. 2020).

Céc hop chét khang khuén do Lactobacillus sén xuét dwge phan thanh hai nhém chinh: bacteriocin
va cac hop chét khéng phai bacteriocin. Trong d6, bacteriocin la cac peptide hodc protein cé trong Iugng
phan t&r thdp, duoc tiét ra ngoai té bao va cé kha néng (rc ché ho#c tiéu diét vi sinh vat khéc, bao gbm ca vi
khuan va doi khi ca ndm (Oh et al., 2006). Cac chiing vi khudn Gram duong nhw LAB va Bacillus sinh bao ti
la ngudn sén sinh bacteriocin quan trong. Nhirng peptide nay khong chi higu qua voi vi khuan da khang ma
con cé thé tang curérng tac dung clia khang sinh va thé hién hoat tinh khang virus (Labib et al., 2022).

Bacteriocin hién dang dugc khai thac rong réi trong nhidu linh vige nhu cong nghiép thyc phdm, y
dwoc, néng nghiép va cac san pham tiéu dung khéac (Cheruvari & Kammara, 2025). Cac nghién ctru da
chirng minh rdng mét sé chiing LAB probiotic tiét ra bacteriocin cé vai trd béo vé vat ch chbng lai tdc nhén
gay bénh, VI dy, Lactobacillus acidophilus cé kha nang (rc ché sw phat trién ctia Helicobacter pylori, trong khi
Lactococcus sp. HY 499 c¢é thé tidu diét nhidu loai vi khudn gay bénh, déc biét 1a Staphylococcus aureus (Oh
et al., 2006). Ngoai kha nang bao vé dudng rudt, tiém nang didu trj cac bénh nhiém tring va ung thu cta céc
hop chéat nay ciing dang dwoc nghién ctru tich cuc (Petrariu et al., 2024).

M6t nghién ciru khac cho thay vi khuén lactic va céc peptide khang khuén nhw bacteriocin c6 thé thay
thé chAt bao quan héa hoc trong nganh céng nghiép thyrc phdm, dac biét 1a thit, nhdm kéo dai thoi han sl
dung va nang cao dd an toan san phdm (Carlos et al., 2021). Didu nay hoan toan phu hop véi xu hudng tiéu
ding hién dai, hwdng dén cac san pham ty nhién va han ché héa chat. Trong linh vyc duwgc phém,
bacteriocin con dwoc ky vong phét trién thanh céc san pham cham séc sire khoe nhuw kem boi hodc thubc mé
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6 tac dung khang khuén. Riéng trong nganh m¥ phadm, cac hop chét nay, dac biét la tir nem chua, dang
duoc xem xét dé (ing dung vao san phdm lam sach va bdo vé da. Xuét phét tir nhitng tiém nang (ng dung
thye tién clia bacteriocin nghién ctru phan |ap, dinh danh ching Lactobacillus trong nem chua va danh gia
tinh chét ciia hoat chét da dwoc tridn khai nham tim nhitng vi sinh vat ban dja cé tiém nang san xuat hoat
chét khang khuan mai.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Cac mAu nem chua dwoc thu thap tiv nhidu dia diém khac nhau & Thanh Héa ( Huyén Nga Son,
Thanh Phé, SAm Son,...), Quang Ninh, Ha Noi (Phung, Hoai Birc, Dong Anh), Phi Tho,... Bacillus subtilis,
Escherichia coli, Staphylococcus aureus trong b§ suwu tap gidng ctia Phong Cong nghé Sinh hoc enzyme,
Vién Cong nghé Sinh hoc (nay da dugc hop nhét thanh Vién Sinh hoc). Cac 6ng Eppendorf 2 mL; 1,5 mL;
0,5 mL; cac éng falcon 15 mL, 50 mL; pipet cac loai 10 pL, 100 pL, 1.000 pL; dia petri, céc dong, 6ng dong,
chai dung hod chét; tii mang thAm tich; mét s& dung cu khac nhu gid, rd cac loai,...
Méi trirdng nuéi cly

MT1. M&i trung MRS diing d& phan lap, nudi cAy va nghién clru cac dc tinh cta vi khudn. Thanh
phén méi truéng MRS (g/L) bao gbm: yeast extract 0,4 %, beef extract 0,8 %, peptone 1 %, D-glucose 2 %,
K,HPO4 0,2 %, MgS0Oy4 0,02 %, MnSO4 0,004 %, Tween 80 1 mL, CHsCOONa (sodium acetate) 0,5%, Agar
2 % (De Man, Rogosa, & Sharpe, 1960).

MT2. Méi trurng MRS 1dng ding dé nudi cdy va nghién cru ddc tinh cla vi khuidn LAB thanh phan
twong tw MT1 nhung khdng c6 thém agar.

MT3. Mai truéng MRS agar bd sung 1 % CaCOs duing & phan 1ap va khéo sat kha néing sinh acid
tdng he'p. Thanh phan méi trvong MRS agar + 1 % CaCOs.

MT4. Méi truong LB diing dé nudi cdy vi khuan chi thi. MT5. Moi truéng LB agar dung dé do khang
khuAn. Thanh phan mai truéng LB 1dng (MT4) + 2 % agar.

Phuwong phap
Phén Iap chung vi khudn sinh hoat tinh khdng khuén tir nem chua

Cac mAu nem chua ding d& phan Iap vi khuan lactic dwoc thu thap tir nhidu dja diém khac nhau nhu
Thanh Héa, Quéang Ninh, Ha Néi (Phung, Hoai Dirc, Dong Anh),... Tét ca cac méu déu dam bao chét lwong,
khéng bj hu héng. M&i mAu nem (10 g) dwoc can chinh xac va cho vao binh tam giac chira 90 mL méi trudng
MRS 18ng da tiét tring. H8n hop nay duge U & 37 °C trong 24 gio dé tang sinh vi khudn. Tiép theo, tién hanh
pha loding m&u va liy 0,1 mL & ndng d6 107 trai déu trén dia petri c6 chira moi treong MRS agar bd sung 1 %
CaCO0,. Bia duwoc t ky khi & 37 °C trong 48 gi¢. Nhirng khuén lac ¢ kha nang lam tan CaCO; dugc chon va
cAy truydn nhidu 1An cho @én khi thu dugc dong vi khuan thuén chling. Céc ching dugc chon dé phan tich hinh
thai va mét s chi tiéu sinh héa co ban dé nhan dang gibng Lactobacillus theo phwong phap clia Kandler and
Wiss (1986). Cac chiing Lactobacillus chon loc dugc nudi tang sinh trong méi trwdrng MRS 16ng (MT2) & nhiét
d5 37 °C trong 24 gidv, sau dé gilr giéng bang cach bb sung 20 % glycerol & -20 °C cho cac danh gia tiép theo.

Dinh danh vi khuan cé hoat tinh khdng khudn trong nem chua bang phwong phap sinh hoc phan tir

Viing gen 168 rRNA dugc khuéch bing cp mdi tbng 9F va 926R co frinh ty 9F: 5-AGA GTT TGA
TCC TGG CTC AG-3': 926R: 5'-CCG TCA ATT CCT TTR AGT TT-3'. S&n phdm PCR dugc tinh sach béng
b kit Gene JET Gel Extraction Kit clia hdng Thermo Fisher Scientific sau dé doc trinh ty trén may giai trinh
tw tw dong tai Vién Sinh hoc,Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Trinh tw nucleotide clia doan
gen 16S rRNA phan lap tir ching L1, 22A dugc x& Iy va phan tich béng phn mém DNAstar d& xac dinh hé
s6 twong ddng va dyng cay phan logi. S dung phan mém BLAST trong NCBI
(http://blast.ncbi.nim.nih.gov/Blast.cgi). '
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Pénh gid kha ndng khang khudn gdy bénh ctia ching vi khudn 6 trong nem chua

Vi khuén dwoc nudi cay trong méi trwéng LB (MT4) & 37 °C trong 24 gio. Cac ching Lactobacillus
dwoc nudi trong mdi trudng MRS 18ng (MT2) dwi didu kién twong ty. Sau khi nuéi cdy, dich vi khuan duoc ly
tam & 6.000 véng/phdt trong 5 phit & 4 °C dé thu Idy phan dung dich nbi (Cell-Free Supematant - CFS). M6l
trudng thach LB Agar (MT5) dwoc chudn bj dé 1am co sé thir nghiém. 100 pL dich nudi S. aureus dwgc trai 1én
bé maét thach. Cac 16 thach cd dwang kinh 6 mm duwoc duc trén bé mét nay. Sau d6, 100 pL dich CFS tir
Lactobacillus dwoc nhd vao méi 16. D& dam bao sw khuéeh tan t6i wu, thach dwoc G 30 phit & 4 °C, sau d6 tiép
tuc G & 37 °C trong 24 gi®r. Kha nang khang khun dwoc xac dinh dya trén sy xut hién clia vong (e ché xung
quanh [ thach. Kich thuéc vong khang khuén (DK) dwoc tinh theo cong thirc: DK = Di-dw; Trong dé: Di:
Pudng kinh toan bd viing trc ché vi khuan (mm); dw: Budng kinh 18 thach ban dau (mm).

Phwong phdp tda bang cdc tdc nhan gdy tua la dung méi hiru cor ethanol 70 %

Dich protein thd cta chiing vi khuén dwoc tia béng ethanol 70 %, cat td lanh -20 °C trong 30 phiit
hodic 1 tiéng, sau do ly tam 12.000 rpm trong 15 phit & 4 °C va thu tua. Tua thu duoc phei khé & nhiét do
-4 °C, tién hanh hoa tia voi dém PBS 1X dé xac dinh ham lugng protein va xac dinh hoat tinh khang khuén.

KET QUA VA THAO LUAN
Tao bé swu tap cdc ching vi khuén Lactobacillus tir cdc méu nem chua & Viét Nam

Trong nghién ctu nay, tdng cong 91 chiing vi khun lactic da dwgc phan 1ap tir hon 30 mau nem
chua thu thap tai nhidu dia didm khac nhau cla Viét Nam, bao gém Quéng Ninh, Phiing, Thanh Hoéa, Bong
Anh, Phii Tho, Ha Noi va Nghé An. Cac mAu duoc lya chon nhdm dam béo sy da dang vé ngudn gc va diu
kién 1&n men tw nhién, tir d6 tdng kha nang phat hién céc ching vi khuan cé d&c tinh hiru ich. Sau khi thu
thap, cac mAu nem chua dugc tién hanh nudi cay tang sinh trong mai tredng MRS Iéng. Sau 24 gio’ nudi céy,
dich nudi cAy dugc pha lodng theo hé sb thich hop va trai déu lén b& méat dia thach chiva méi triréng MRS
agar. Sau 48 gid U & didu kién téi wu, cac khudn lac moc I&n trén dia thach dugc quan sét, lam thuén va kiém
tra hinh thai chung. Két qua cho thay, cac khuén lac thu dugc c6 dang hinh tron, b& mét 16i, tron nhdn va c6
dd béng nhat dinh. Théng tin chi tiét vé két qua nay dugc trinh bay trong Bang 3.1.

Béang 3.1. KI higu va hinh thél cac chdng phan lgp tir cac méu nem chua

Ki higu chiing phan lap Hinh thai khudn lac clia ching

ULN1-5 Tran, triing nga, béng, 18i, bla nguyén, tron béng
NPN1-5, HT1-5, QY1-5 Tron, trang sia, bong, 15i, bia nguyén, tron lang
851-5, NPT1-5, STT1-5 Tron, tréng stra, béng, 16i bia nguyén, tron bong
ULN1-5, UBN1-5 Tron, tréing duc, béng, 18i, bla nguyén, tron béng
NPT1-5, QNN1-5 Tron, trang stra, bong, phing, bia nguyén, tron lang
QYT1-5, HTT1-5, TH1-5 Tron, tréng siva, béng, phéng, bla nguyén, tron lang
THT1-5, PT-5 Tron, tréng siva, 16i, bia nguyén, tron bong

NS1-11 Tron, nhan, tréng stra, bla nguyén

Ghi chi: NP: nem Phing: UL: Ubc L& QN: quéng ninh; UB: uéng bl; QY: quang yén; SS: Sam Son, NS: Nga
Son; PT: Phti Tho, N: hinh dang khuén lac nhé, T: hinh dang khuén lac to.

Pénh gid hoat tinh khang mét sé vi sinh vat gdy bénh

Sau khi hoan thanh cac buéc xac dinh trén, cac chiing vi khuan lactic dwoc kiém tra kha néng khang
lai mdt sb vi sinh vat gay bénh phd bién nhw Staphylococcus aureus. Thir nghigm khuéch tan trén thach cho
thay, hai chiing vi khun dugc phan 1ap tir mdu nem chua Thanh Héa, ky higu NS1, SS3 c6 kha ndng (rc ché
manh sy phét trién ciia cac vi khudn gay bénh nay. Nhirng chiing vi khudn nay cé tiém nang cao trong vigc
san sinh cac hop chat khang khuén ty nhién, mé ra huéng nghién cu ting dung trong bao quan thye pham
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va phat trién ché pham sinh hoc c6 Igi cho sirc khde con ngudi. Két qua chi tiét cla cac thir nghiém sé duoc
trinh bay trong c4c bang sé liéu lién quan (Bang 3.2).

Sang loc hoat tinh khang khuén cia cac chiing phan 1ap nhdm tim ra cac chiing vi khuén cé kha néng
san xudt cac hop chat khang khudn, dbng thi tao tién dé& cho viéc md ta déc tinh trong tuong lai. Tl két qua,
chi c6 2 ching Lactobacillus phan lap dwoc chon, co hoat tinh khang khuan ddi voi vi khuan gay bénh. Két
qua thuc nghiém cho thay cac chiing nay c6 kha nang san sinh ra cac chét khang khun c6 kha nang tiéu diét
vi khun Gram am E. coli va vi khudn Gram dwong S. aureus va B. subtilis. Tuy nhién, S. aureus c6 vung diét
khuén rong hon nhiéu so véi hai chiing vi khuén kia. Cac hoat chét trong CFS c6 thé twong tac t6t véi mang
ngoai clia vi khu&n gram dwong. Vi khudn Gram dwong co Iop peptidoglycan day trong thanh té bao cla
ching, trong khi vi khudn Gram &m c6 I&p peptidoglycan nhé hon nhung c6 thém mdt mang ngoai chira
lipopolysaccharide (LPS).

Bang 3.2. Dénh gié hoat tinh khang khuén cda chiing vi khuan duoc phén Iép

Viing trc ché (mm)

. S. aureus E. coli B. subtillis
NS1 6,5 6.5 3,0
553 7,0 8,5 35
NPT1 25 25 0,0
STT2 3,0 35 15
UBN1 25 2,0 0,0
QY12 3,0 4,5 2,4
QNT4 4,5 3,0 1.8
THT3 4,0 2,0 1,0
PT2 45 45 2,5
NS6 4,5 5,5 2,5
ULNA 35 2.5 1,0
PT2 25 2,5 1,0

Pjnh danh cédc ching cé hoat tinh khéng vi sinh vt gdy bénh
M1 2 12 M

A B c

Hinh 1. Dién di DNA téng sb (A); San phdm PCR (B); Sdn phdm cét vector téi té hop bang Xhol va Xbal (C).
1, 2, 3: ching NS1, SS3, BC: M: Marker

C6 2 chiing c6 hoat tinh khang khuén tét, cé hinh thai ctia vi khuan Lactobacillus dugc ching t6i Iwa
chon dé dinh danh béing cach doc va so sanh trinh ty doan gen 165 RNA. San pham DNA tdng sé tach chiét
t& chiing NS1, SS3 dugc dién di kiém tra trén gel 0,8 % agarose. Két qua & Hinh 1A cho thay DNA trong ddi
sach, khong bi gay, da diéu kién va chét lwong cho cac nghién ciu nhan dong va doc trinh ty. Phan (ng
PCR duoc tién hanh voi cap mdi 9F va 926R, sau khi dign di kiém tra trén gel 0,8 % agarose, san phdm thu
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duoc cb két qua khoang 917 bp (Hinh 1B). San phim phan tng PCR sau khi gén vao vector pJET1.2/blunt
va bién nap vao té bao E. coli ching DH10b da dugc tach plasmid, va dem cat kiém tra bang cap enzyme
han ché Xho! va Xbal. San phdm cé kich thuéc khodng 3.000 bp twong (rng véi kich thude cla vector
pJET1.2/blunt, béng con lai ¢é kich thwéc khodng 917 bp twong (ng véi doan DNA dé chén vao (Hinh 1C).

Plasmid tai t hop mang gen 76S rRNA mong muén dugc tach va tinh sach dé xac dinh trinh ty
nucleotide. Poan gen 16S rRNA clia chiing NS1, SS3 dugc xac dinh trinh tyw nucleotide trén may giai trinh ty
tw déng ABI PRISM 3100 Avant Genetic Analyzer. Sau khi phan tich trinh tuw va xtr ly s6 lidu trinh tu doan gen
165 rRNA c6 chidu dai 917 bp. So sanh trinh ty doan gen 16S rRNA clia chiing NS1, SS3 véi cac chiing da
duwoc céng b trén GenBank cho thay, chiing NS1 6 d6 twong déng trén 99 % véi céc ching Lactobacilius
brevis ¢c6 ma sb twong (ng MG551204.1; PP818888.1, MT538964.1;, MN368071.1; ON778685.1;
MZ503695.1: MW079974.1; LC654672.1: OP102503.1; PQ303223.1. (Hinh 2A). Tir két qua trén ta thay
chling NS1 cé do twong ddng 99,7 % voi Levilactobacillus brevis NWAFU1533; Levilactobacillus brevis KFEZ;
Lactobacillus brevis 8278; Lactobacillus brevis MG5288; Levilactobacillus brevis TMPC 4G374;
Levilactobacillus brevis P3 UASWS2545; Lactobacillus brevis 11512; twong déng 99,6 % so véi ching
Levilactobacillus brevis ASK-1: Levilactobacillus brevis MG5058; Levilactobaciflus brevis DC02. Do vay ta ¢6
thé két luan day l1a mét chiing thudc loai Lactobacillus brevis.

MNI68071.]
MZ503695.1
OP318360.1

MT538064.1

ﬂ b PPRI8EBE.1
__1:' MG551204.1

NSs1

] LC654672.1

OP102503.1
- MW079974.1

ON778665.1

0.1

. Nucleotide Substitutions (x100) 0

A
LC331105.1
MK332083.1
ME332099.1
I — LC333205.1

MH473193.1
KU973510.1

553
——  MH478188.1
LC177235.1
* MH392954.1
PPOE9424.1

i3
Nucleotide Substitutions (x100)

B
Hinh 2. Cay phét sinh chiing loai cta ching NS1 (A) SS3 (B) va céc chang vi khuén trén ngén hang NCBI

So sanh trinh ty doan gen 16S rRNA ciia chling SS3 véi trinh tw 165 rRNA cla cac ching da dugc
cong bb trén GenBank cho thdy, ching SS3 c6 G tuong ddng trén 99 % voi cac ching Lactobacillus
plantarum ¢6 ma sb tuong (ng MH392857.1; MH665782.1; OQ656900.1; MH473193.1; CP166731.1;
MH266419.1; PQ683408.1; MN880113.1; CP068767.1; PP989424.1 (Hinh 2B). Tl két qua trén ta thay chiing
SS3 c6 do twong ddng 99,8 % v&i Lactobacillus plantarum BH-L1; Lactobacillus plantarum PMCE7;
Lactobacillus plantarum RKC66; Lactobacillus plantarum, Lactobacillus plantarum Wakasa-SU3 va twong
dbng 99,4 % so v&i chiing Lactobacillus plantarum V4S; Lactobacillus pentosus HBUASS51093; Lactobacifius
plantarum HBUAS53269; Lactiplantibacillus plantarum S23Y. Do vay, ta co thé két luan day la mdt ching
thudc loai Lactobacillus plantarum.

Tinh sach so bg va dénh gid mét sé tinh chét cta hoat chat khdng khudn.

Dé phan tich so bd cac Bacteriocins ¢ kha néng khang khuén, trong nghién ctru nay chiing téi s
dung Ethanol 70 % dé tlia protein va peptide c6 trong dich nuoi cAy vi khuan co hoat tinh khang khuén tot
nhét 1a $S3. 30 mL dich nudi cdy duoe bd sung 70 mL ethanol, dung dich sau dé dugc tua trong da lanh
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trong vong 1 git. Tha thu duge sau khi ly tam 15.000 vong/phit, lam kho va pha vao dung dich dém
phosphate pH7. Cac protein va peptide con lai dwgec thir hoat tinh khang khuén. Két qua cho thay, peptide
tach chiét dwoc cd hoat tinh khang khuén (Hinh 3).

Hinh 3. Kha nang trc ché su phét trién cda vi khudn Gram dwong S. aureus.
Protein téng s6 tuong tng 100-250-560-1.000 pg

Hinh 4. Kha néng trc ché sy phét trién cia vi khudn Gram duong S. aureus & céc ndng dd djch protein téng sé khac
nhau. BC: mau déi ching &m, 1- 4: méu nuéi cdy S.aureus co bé sung dich chiét té béo véi néng dé Ian lugt 100-250-
500-1,000 pig protein tdng s6, Amp: mau nuéi cdy S. aureus bé sung 50 yig ampicilin

Két qua nay twong dbng véi cac nghién ciu trude d6 vé tac dung khéng khuén cla peptide khang
khuan (AMPs) déi véi S. aureus. Chang han, nghién ctru clia Labib et al. (2022) da cho théy cac AMPs co the
(rc ché sy phat trién ctia S. aureus véi hiéu qua phy thuge vao nong do va thoi gian tiép xtic. Mot nghién ctru
khac clia Hancock & Sahl (2008) ciing chi ra réing céc peptide khang khun hoat dong chdi yéu bang cach phéa
hily mang té bao vi khudn, gay ré ri cac thanh phan ndi bao va dén dén chét t& bao. Bén canh d6, theo nghién
ctru clia Mishra et al. (2011) peptide khang khun c6 thé e ché téi 95 % sy phat trién clia S. aureus & nbng
@6 khoang 1.000 pg/mL, turong tw véi két qua cla ching ti. Didu nay cho thay réng peptide trong nghién ctru
hién tai co thé c6 co ché tac dong tuong tu véi cdc AMPs da dugc cng bé. Tuy nhién, hiéu qua e ché cla
peptide c6 thé khac nhau tuy thudc vao loai peptide, diéu kién méi trwong nudi cly va dic diém chling vi
khuan. Chéing han, nghidn ctu clia Bahar & Ren (2013)cho thAy mot s& AMPs c6 thé hoat déng tét hon trong
méi trwdng cb pH thAp hodc chira ion kim loai nhét djnh. Do d6, can c6 thém nghién ciru dé danh gia anh
hudng clia cac yéu td nay dén hiéu suét clia peptide dang nghién ciru.

KET LUAN

Pa phan Iap, dinh danh dwec 02 chling Lactobacilus ttr 30 mau nem chua thu thap tai cac co s& ndi tieng
& Viét Nam, da phan lap duoc 91 chting vi sinh vat. Trong d6, 12 chiing ¢6 kha nang (¢ ché Staphylococcus
aureus, Bacillus sublilis va Escherichia coli. Hai chiing ¢6 hoat tinh khang khudn manh nhat duoc dinh danh bang
tfinh tw gen 16S rRNA gdm: Lactobacillus plantarum SS3, Lactobacillus brevis NS1 déu ¢6 kha nang sinh tong
hop cac hop chét khang khudn. Riéng L. plantarum SS3 c6 kha nang san sinh bacteriocin, c6 tac dyng (e ché S.
aureus, hira hen ting dung trong thuc phdm 1&n men, dugc phém va bao quan sinh hgc.
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ABSTRACT

Nem chua is a traditional fermented food of Vietham and a rich source of lactic acid bacteria, including
Lactobacillus sp. In addition to improving food quality, the metabolic activities of these bacteria also produce antimicrobial
compounds, supporting food preservation and preventing foodborne illnesses. In this study, from 30 nem chua samples
collected at renowned production sites in Vietnam, 91 microbial strains were isolated, among which three strains were
capable of inhibiting pathogenic bacteria such as Staphylococeus aureus, Bacillus subtilis, and Escherichia coli, showing
potential applications in food preservation and medicine. The two strains with the strongest antimicrobial activity were
identified as Lactobacillus plantarum SS3 and Lactobacillus brevis NS1 through 16S rRNA gene sequence analysis.
Notably, L. plantarum SS53 not only synthesizes antimicrobial compounds but also produces bacteriocin - a natural
antimicrobial peptide capable of Inhibiting S. aureus. The bacteriocins from this strain were preliminarily purified,
confirming their potential for application in safe fermented food production and biological preservation.

Keywords: Lactic acid bacteria, Lactobacillus, isolation, identification, antimicrobial activity, bacteriocins.
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