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(57) Sang ché dé cap dén chung vi khuan Lactiplantibacillus plantarum LM0705 thuan khiét
v& mit sinh hoc v&i céc dic tinh loi khudn duoc phan 14p tir mau lap xuong thu tai Moc Chau,
Son La. Chiing LM0705 c6 trinh tu gen m& héa 16S rARN c6 kich thude 1.460 bp dugc thé hién
trong SEQ ID NO.1 va dugc dang ki tai Genbank v6i ma sé OK271420. Chung LM0705 ¢6 kha
ning séng sét trong mdi trudng md phong dich da day va dich tuy dat twong Gng trén 47% va
119%; ¢6 kha ning bam dinh véi té bao biéu md rudt dong HT29 dat trén 2%; c6 kha ning
khang mot sb vi sinh vat gay hai ¢6 trong thuc phim bao gém Aeromonas dhakensis, Listeria
monocytogenes, Vibrio vulnificus va Gc ché sinh trudng di véi ching Staphylococcus aureus; va
¢6 hoat tinh phan cit gbc ty do DPPH dat trén 52%. V6i nhitng dic diém nay, chung LM0705
thich hop cho viéc tmg dung dé san xuét ché phim probiotic.
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Linh vuc k§ thuit dwoc dé cap

Sang ché d& cap dén ching vi khudn Lactiplantibacillus plantarum LMO0705 thuan khiét
vé mit sinh hoc dwogc phéan lap tir mau lap xuong Moc Chéu, Son La, ¢ kha ning sbng sot cao
trong moi trudng md phéng dudng tiéu héa trén ciia con ngudi va dong vét, bam dinh t6t voi té
bao biéu md rudt, c6 hoat tinh khang mot s6 vi sinh vét gay bénh c6 trong thuc phém va hoat

tinh chdng oxi hoa cao, ¢6 thé sir dung tao céc ché phém probiotic.
Tinh trang k¥ thuit clia sang ché

Probiotic duoc dinh nghia 1a “céc vi sinh vét sbéng khi duoc kiém soat phit hop vé sb
luong s& mang lai nhiing lgi ich vé strc khoe cho vat chii” (FAO/WHO, 2006; Hill et al, 2014).
Trong nam 2011, uéc tinh c6 khoang 27,9 ty d6 da duoc chi cho viéc mua cic san phim
probiotic trén toan thé gidi, ting 44,9 ty do vao cudi nim 2018 v&i ty 1€ ting trudng hang nam 1a
6,8% tir ndm 2013 dén nim 2018 (TMC, 2013). Nhu ciu v& san phim probiotic toan cau dy kién
s& tang 1én 83,5 ty d6 la vao ndm 2022 (TMC, 2017). Hién nay, probiotic dugc sir dung rong rai
d6i v6i ca con ngudi va dong vat nudi, dic biét 1a trong viée kiém soat, phong ngira hodc diéu tri
bénh (Anandharaj & Sivasankari, 2014). Mot s6 co ché tac dong cuia probiotic dd dugc dua ra
nham giai thich nhiing tac dong c6 lgi dbi véi ste khoe vat chi, co thé dugc chia thanh ba loai:
(i) c6 hoat tinh khéng khuén do d6 c6 thé loai trir hodc tc ché mém bénh; (ii) ting cudng hang
rao biéu mo rudt va (iii) diéu chinh phan tmg mién dich ctia vét chu (Jensen et al, 2012).

Céac vi khuan lactic (Lactic acid bacteria-LAB) 1a mdt nhém vi khuén quan trong nhét
trong nganh cong nghiép thuc pham. Tir 1au nhém vi khuan nay da duoc con ngudi trén khip thé
gi6i st dung thong qua céc san phdm tir sita va hau hét chung dugc xép vao nhém an toan
(Generally recognized as safe- GRAS) (Reuben et al, 2020). Hién tai, vi¢c st dung LAB dudi
dang san pham probiotic ngay cang gia ting bdi nhidu nghién ctu da ching minh duge vai trd
ctia nhém vi khudn nay trong viéc phong chng ung thu (Hirayama va Rafter, 2000) va lam giam
cholesterol huyét thanh (Guo et al, 2010); chbng tiéu duong (Panwar et al, 2013), béo phi
(Aazmi et al, 2015), di ung (Lee et al, 2014), va viém (Lorea Baroja et al, 2007); giam mam bénh
trong dudng tiéu hoa va niéu sinh duc (de Vries et al, 2006); dn dinh hé vi sinh dudng rudt
(Gibson et al, 1997), ting cudng st dung cic chét dinh dudng (Guo et al, 2010) va dung nap
lactose (Silanikove et al, 2015); cai thién kha nang tiéu héa thuc an (Bokhorst et al, 2015) va
kich thich hé théng mién dich (Isolauri et al, 2001)... Trong nhém LAB, chi Lactobacillus 1a chi
duoc st dung phd bién dugc st dung lam probiotic v&i cac loai nhu L. acidophilus, L.
fermentum, L. casei, L. reuteri, L. rhamnosus, L. helveticus, L. lactis, L. crispatus, L. gasseri, L.
plantarum (Mulaw et al, 2019).
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Chi Lactobacillus dugc Beijerinck 2 xuét vao nam 1901 va bao gdm cac vi khuén Gram
duong, 1én men, ky khi tiry tién va khong sinh bao tir. Chi ndy thudc nganh Firmicutes, 16p
Bacilli, bo Lactobacillales, ho Lactobacillaceae, vdi cac chi Lactobacillus, Paralactobacillus va
Pediococcus (Zheng et al, 2020). Nam 2020, 261 loai thudc chi Lactobacillus da dugc sap xép
lai thanh 25 chi khac nhau bao gdm Lactobacillus (nhém Lactobacillus  delbrueckir),
Paralactobacillus va 23 chi méi 1a Holzapfelia, Amylolactobacillus, Bombilactobacillus,
Companilactobacillus, Lapidilactobacillus, Agrilactobacillus, Schleiferilactobacillus,
Loigolactobacilus, Lacticaseibacillus, Latilactobacillus, Dellaglioa, ~Liquorilactobacillus,
Ligilactobacillus, Lactiplantibacillus, Furfurilactobacillus, Paucilactobacillus,
Limosilactobacillus, Fructilactobacillus, Acetilactobacillus, Apilactobacillus, Levilactobacillus,
Secundilactobacillus va Lentilactobacillus (Zheng et al, 2020).

Béi céc dic tinh ciia probiotic 1a dac trung cho timg chung (Ramos et al 2013), nén viéc
nghién ctru nhdm phan 14p, sang loc va lam sang to tiém nang loi khudn cta cac chung/loai méi
tir ludn thu hut duoc su quan tdm cia cic nha nghién ciru.

Pé mot chiing probiotic ¢ thé phat huy cac déc tinh c6 191 ddi vai strc khoe cua vat chu
thi trude hét chiing phai c6 kha ning sdng sot khi di qua duong tiéu hoa. Vi vdy, cac chung vi
khudn cn c6 hé thdng bao vé dé chéng lai d6 pH thip & da day, enzym tiéu hoa va dich mat cua
rudt non. O ngudi thong thuong ¢ khoang 2,5 lit dich da day va 0,7 lit dich mét dugc tiét vao
dudng tiéu hoa cta con ngudi mdi ngay (Jensen et al, 2012). Do do6, kha nang chéng chiu véi
mdi trudng axit da day va rudt non trd thanh tiéu chi lya chon quan trong hang dhu dbi véi cac
ching loi khuén. Ngoai viéc tdn tai trong moi trudng khic nghiét trong dudng tiéu hoa, kha nang
bam dinh ctia vi khuén vao céc té bao bidu mo rudt duge coi 1a mot tinh néng mong mudn cua
mdt chung loi khudn, vi n6 c6 thé thic dAy thoi gian cu tr trong rudt, loai trir mam bénh va
tuong tac voi cac té bao bidu mo va mién dich cua vét chu.

Hién tai & nudc ta, cac ché pham probiotic co ngudn gbc tur cac loai thudc chi
Lactobacillus (goi theo danh phéap phan loai truge day) nhu L. acidophilus, L. casei, L. reuteri, L.
rhamnosus, L. plantarum ...dugc su dung truc tiép hodc gian tiép bang céch bd sung vao thirc an
va nude ubng ding cho ngudi va vat nudi dé hd tro tiéu hoa nhung chu yéu 1a tir nhép khau tir

nudc ngoai vai gia thanh cao.

Céc san phém 1én men tir rau cu, thit, cd va sita dugc xem 1a ngudn nguyén liéu tiém
nang dé phan 1ap nhém LAB. Trong cac loai thuc phdm 1én men tir thit lon & Viét Nam, lap
xuorng Tay Béc 12 mén &n truyén thdng c6 huong vi riéng va doc dao clia dong bao dén tdc thiéu
s c4c tinh Cao Bing, Lang Son hay Son La, twong ty nhw cac san phdm “salami” & cac nudc
chau Au nhu Y, Duc, Tdy Ban Nha hodc “Lachang” 6 Trung Qude. Cac nghién ctu da chimg
minh vai trd chu yéu cia céc loai nhu L. sakei, L. curvatus va L. plantarum trong qud trinh 1én
men tao ra c4c san phim nay (Wang et al, 2018). Nhim tim kiém céc ching LAB ban dia, c¢6 céac
dac tinh sinh hoc quy, song song v&i cdc nghlen cuu da dang cia cac vi khudn LAB trong méu
lap xuong Tay Bic bang phuong phap nudi cAy, nhém tac gia da tién hanh danh gi4, tuyén chon
cac ching LAB phan 1ap dugc ¢6 dac tinh probiotic ¢o thé str dung tao ché pham probiotic.
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Ban chat ky thuit cla sing ché

Pé mot chiing vi sinh vét c6 thé st dung dé san xuét ché phdm probiotic thi chung d6
phai c6 kha ning sdng s6t cao trong dudng tiéu hda trén cua con ngudi hodc dong vat (dac trung
boi mdi trudng cd do pH thap & da day, pH cao & rudt non ciing nhu sy ¢6 mat cla cac enzym
tiéu hoéa thirc an nhu pepsm pancreatm) va bam dinh tt véi t& bao biéu m6 rudt. Bén canh do,
chung vi sinh vt cling cAn c¢6 mot sd dic tinh c6 1gi khac ddi véi sue khoée nhu khang khuan va
chéng oxy héa. Muc dich ctia sang ché 1a d& xuit ching vi khuén Lactiplantibacillus plantarum
LMO0705 thuan khiét v& mit sinh hoc, mang céc dic tinh mong mudn nhu da dé cap & trén dé tng

dung san xuét ché phdm probiotic.
Mo ta vin tit cac hinh vE

Hinh 1 1a hinh anh hinh thai khudn lac (A) sau 72 gi& va té bao (B, C) sau 24 gio cta
ching LM0705 dugc nudi céy trén moi truong MRS & nhiét do 30°C;

Hinh 2 13 hinh anh dién di kiém tra gen ma hoa 16S rARN (A) va doan gen recA (B) cla
ching LM07035;

Hinh 3 13 hinh 4nh cdy phét sinh chung loai dya trén trinh tw gen 16S rARN cua chung
LMO0705 v6i cac loai gn giii;

Hinh 4 13 biéu d thé hién hoat tinh bam dinh v6i dong té bao HT29 cia ching LM0705

va chung dbi chting Lacticaseibacillus casei Shirota;

Hinh 5 13 bidu dd thé hién hoat tinh phan cit gbc ty do DPPH ctia ching LMO705 va
chiing dbi chiing L. casei Shirota;

Hinh 6 1 hinh anh thé hién hoat tinh khang khudn cta ching LM0705 va ching dbi
chimg L. casei Shirota.
M5 ta chi tiét sang ché

Sang ché dé cap t6i chﬁng vi khudn Lactiplantibacillus plantarum LMO0705 thun khiét
vé mit sinh hoc, c6 kha ning sdng s6t cao mdi truong mod phong duong tiéu hoa trén cua con
ngudi va dong vét, kha nang bim dinh t8t v6i té bao biéu mo rudt, co hoat tinh khang mot s6 vi
sinh vat gy bénh co trong thuc phdm va hoat tinh chéng oxi héa cao, dugc phéan lap tir mau lap
xudng Moc Chau, Son La. Chung nay ¢6 thé dugc Gmg dung dé san xuét ché pham probiotic.

Mau lap xudng mdi duge san xuht va c6 thé an dugc, duge dung lam nguyén lidu dé phan
lap vi khuln lactic. MAu lap xudng dugc nghién trong nudc mubi sinh 1y 0,85%, pha lodng va
cy trai trén dia chira moi truong de Man, Rogosa and Sharpe (MRS) c6 thanh phan nhu sau
(g/L): 10 g cao thit bo, 10 g peptone, 5 g cao ndm men, 20 g dextroza, 1 g polysorbate 80, 2 g
amoni xitrat, 5 g CH3COONa, 0,1 g MgS04, 0,05 g MnSOq, 2 g KoHPO4 va 15 g agar, nude cét
dan t6i 1000 mL, hap tiét tring & nhiét do 121°C trong thoi gian 15 phat. Sau khi cAy trai, céc
dia petri dugc dat trong binh kin c6 bd sung tii tao moi truong ky khi (Sachet gaspak EZ
anaerobe, Becton Diskinson) va nu6i ¢ 37°C.

Sau 48-72 gi¢ nudi cdy, quan sat trén dia petri thdy su xuét hién cac khuén lac. Lya chon
céc khudn lac riéng r&, hinh tron, mau tring sita, nhd cao dé cAy truyén sang trén dia MRS mdi.

3
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Viéc cdy truyén dugc thuc hién sau mdi 48 git khi khuén lac moc 3 rang trén dia nudi chy.
Chung LM0705 duoc lam sach sau 1an cdy truyén tht 3, sau d6 ching nay s& dugc bao quén &
diéu kién lanh sau -70°C va luu giif trén dia MRS dé tién hanh dinh danh va cac thir nghiém tiép
theo.

Ching LM0705 sau d6 dugc nghién ctru chi tiét vé& cac dic diém hinh théi (khun lac,
té bao) (Hinh 1). Gen ma héa cho 16S rARN cua ching nay duoc khuéch dai (Hinh 2A), giai
trinh tu va so sanh véi co s& dir liéu gen ma hoéa 16S rARN c6 trén Genbank va Ez-Taxon
(https://www.ezbiocloud.net/). Cay phét sinh ching loai dya trén trinh ty 16S rADN cua chung
LMO0705 v6i céc loai c6 quan hé gln giii dugc x4y dung bang cach st dung phan mém MEGA X

v6i thuat toan Neighbor- Joining (Hinh 3). Ngoai gen 16S rARN, mot phan doan gen recA (gen
m3 hdéa cho mdt protein lién quan dén viéc sira chira nhiing tdn thuong DNA & vi khuan) cua
chiing LM0705 ciing dugc khuéch dai nhim lam 6 vi tri phan loai cua chung LM0705 (Hinh
2B).

O ngudi, thong thudng ¢ khoang 2,5 lit dich da day cé chura enzym pepsm mudi NaCl
v6i d0 pH thap duge tiét ra mdi ngay. Mai truong nay anh hudng dén kha nang sdng sét va trao
d8i chat ctia hdu hét cac nhom vi sinh vat khi di qua da day. M3i ngay, & rudt non c6 khoang 0,7
lit dich tuy (pH 8) c6 chira mudi NaCl, mudi mat va enzym pancreatin cling dugc tiét ra. Day
cling 1a moi trudng gay uc ché dén su sinh trudng clia cac vi sinh vat. Bén canh dd, cac chiing vi
sinh vat hitu ich chi phat huy tac dung c6 loi lén vét chu khi ching tdn tai va dinh cu trong rudt
non. Do vdy, ngoai kha nang song sét cao khi di qua da day va rudt non thi kha ning bam dinh
v6i té bao biéu md rudt ciing 1a tiéu chi quan trong khac dé danh gia cac dac tinh probiotic cua
mét chung vi khuan, D& danh gié tiém nang s dung lam probiotic, ching LMO0705 da dugc xem
xét kha nang song sét trong moi truong mod phong dich da day va dich tuy; kha nang bam dinh
v4i dong té bao HT29 (Hinh 4). Ngoai ra, chung LMO0705 ciing dugc danh gid vé kha ning
khang mot sb loai vi khuén gay bénh c6 trong thuc phdm (Hinh 5) va chéng oxi hoa (Hinh 6).

Vi du thye hién sang ché

Vi du 1: Phan 1ap ching Lactiplantibacillus plantarum LMO0705 tix mau lap xudng thu tai Moc
Chéu, Son La

Mau lap xudng 14y tir Mdc Chéu, Son La va duge chuyén ngay vé phong thi nghiém. Can
10 g lap xuong, c4t nho, nghién mAu va bd sung 90 mL nudc mudi sinh Iy (NaCl 0,85%). Cac
thao tdc dugc thyc hién trong ti cdy vo tring. Sau do, hdn hop da nghién dugc cho vao binh tam
giac va lic & 30°C, 160 Vong/phut trong 30 phit. Binh tam gidc sau d6 duoc dé tinh trong 10
phut ¢ nhiét do phong, phan dich ndi dugc hut ra va pha loang tir ndng do 102 dén 107,

Tién hanh cy gat 100 pL cac dich pha lodng 1én dia petri chira moi truong MRS. Céc dia
petri sau d6 dugc nudi 30°C trong binh kin & didu kién ky khi st dung tui tao moi truong ky khi
(Sachet gaspak EZ anaerobe, Becton Diskinson). Sau 2 ngay nuodi cdy & 30°C, céc khuén lac
riéng 1& xut hién trén dia dugc tich riéng bing cdy truyén sang dia MRS méi. Qué trinh tinh
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sach khuén lac duoc thyc hién 2-3 14n cho dén khi thu duoc ching thudn khiét, dong nhét vé
hinh dang té bao khi nhudm, soi dudi kinh hién vi.

Vi du 2: Nghién ctru déc diém hinh théi cua ching LM0705

Trén dia mdi trudng MRS sau 72 gio nudi ¢4y, ching LM0705 hinh thanh cdc khuén lac
¢6 kich thudce 2-3 mm, hinh tron, mau tréng sita, nhd cao, bé mat tron nhan, mép hoi lugn séng
va khong tiét sic t6 ra moi trudng (Hinh 1A).

Quan sat té bao duéi kinh hién vi: Dung plpetman hit nuGe cét vo trung va nhé mot giot
nhé vao vi tri da dinh trén lam kinh, sau d6 dung que ciy lay mot lugng nho khuén lac vi khuan
va dan mong v6i nude cét theo hinh xo0dy tron ¢ tir trong ra ngoai. C6 dinh mAu trén lam kinh
béng ngon lira dén ¢dn sau d6 nhuém Gram va soi dudi kinh hién vi Axio Imager.A2, Carl Zeiss
(Ptc). Anh chup hinh théi té bao dudi kinh hién vi bing camera chuyén dung, vat kinh 40x cho
thdy cho thay day 1a vi khun hinh que, Gram duong, kich thuéc nho va khong hinh thanh bao tu
(Hinh 1B).

Quan sat té bao trén kinh hién vi dién tir quét: Té bao dugc thu tir dich nudi bang ly tam,
rira 2-3 14n trong dung dich dém cacodylate 0,1M. MAu sau d6 dugc c¢b dinh qua dém trong dung
dich 2,5% glutaraldehyde pha trong dém cacodylate 0,IM (pH 7,2-7,4) & 4°C. Sau khi c6 dinh,
méau dugc rira 3 1an, mdi 14n 5 phut v6i dung dich dém cacodylate 0,IM va duoc ¢b dinh lai bang
dung dich 1% OsO4 pha trong dém cacodylate 0,1M trong 20 phit 6 nhiét do phong. Sau do,
miu duge rira 3 14n, mdi lan 5 phut trong dung dich cacodylate 0,1M va loai nudc bang dung
dich ethanol & céc ndng d6 50, 70, 80, 90 va 100°. MAu dugc dé khd & nhiét do phong va dua Ién
dé phit mang dan dién Au va dugc dua vao budng mau cua kinh hién vi dién tir quét SEM S4800
(Hitachi, Nhéat Ban) dé quan sat va doc két qua. Hinh anh chup trén kinh hién vi dién tir quét
cling cho thy té bao cuia chung LM0705 ¢6 hinh que, kich thude (0,97- 1,78) x (1,38-2,49) um
(Hinh 1C).

Vi du 3: Xéc dinh vi tri phan loai cia chung LM0705 dya trén trinh tu gen ma hoa 16S rARN va
phan tmg PCR da mdi nhan doan gen rec4

a. Tach ADN tbng s6 ctia chung LM0705

ADN tbng s6 ctia chung LM0705 dugc tach chiét theo quy trinh sau (Gabor et al, 2003):
- Sau 24 gio nudi cdy & 37°C trén moi truong dia thach, dung que chy 1ay mot vai khuén lac
thudn khiét hoa tan vao cac dng eppendorf 1,5 mL chira 500 pL nudec MQ. Ly tam 8.000
vong/phut trong 10 phut.
- Loai bo dich nbi, bd sung 200 pL dém phd té bao (100 mM Tris HCI, 100 mM Na;EDTA, 1,5
mM NaCl, pH 8,0), 10 pL lysozym (50 mg/mL) va 2,5 pL proteinase K (10 mg/mL). U 6 37°C
trong 30 phut.
- B6 sung 50 pL SDS 20% va hdn hop va u & 65°C trong 2 gio nhdm ph4 v& hoan toan té bao va
giai phong ADN vao dém chiét.
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- B6 sung mdt lugng tuong dwong (~ 260 pL) hdn hop chloroform : isoamyl alcohol (49:1) vao
hén hgp dém chira cac té bao d4 bi pha vd, 15c nhe nhang trong mot phut sau d6 ly tdm 13.000
vong/phut trong 10 phit.
- Hit 100 pL phén dich trong phia trén ¢ chira ADN sang bng eppendorf 1,5 mL méi, b6 sung
60 pL isopropanol lanh va u ¢ -20°C trong 1 gio.
- Ly tam & 13.000 vong/phut trong 10 phut & 4°C d thu hdi ADN két tita. Rira tiia v6i 1 mL con
lanh 70° bing ly tim & 13.000 vong/phtt trong 10 phut & 4°C. Lap lai budc rira 2 lan.
- Hoa tan ADN vao 100 pL nudec MQ va i ¢ 56°C trong 1 gid
- Bao quan ADN ¢ -20°C cho dén khi str dung.
b. Khuéch dai cac doan gen trong phan ing PCR

ADN hé gen sau d6 dwgce sir dung lam khudn dé khuyéch dai cac doan gen dung
cho viéc xé4c dinh vi tri phén loai gbm ¢6 doan gen ma hoa 16S rARN va doan gen recA. Cac cdp
mdi dic hidu cho timg doan gen da sir dung va chu trinh nhiét tuong (mg dugc trinh bay trong
Bang 1.

Bang 1. Céac cap mdi va chu trinh nhiét st dung dé khuyéch dai cdc doan gen méd hoa 16S

rARN va phan ung PCR da mdi nhén doan gen recA cua chiing LM0705

6/18

Tén gen Ténmdi | Trinh ty moi/chu trinh nhiét Kich thudc | Tai  liéu
san  pham | tham khao
PCR
16S rARN | 27F 5'-AGAGTTTGATCCTGGCTCAG-3' 1500 bp Chen et al,
1525R 5'-AAAGGAGGTGATCCAGCC-3' 2018
Chu trinh | 95°C 5 phut, (95°C 30 gidy, 55°C 30 gidy,
nhiét 72°C 1 phut 45 gidy) x 35 chu ky, 72°C 7
phut, két thic 4°C
recA paraF 5'-GTC ACA GGC ATT ACG AAA AC-3' Torriani et
pentF 5'-CAG TGG CGC GGT TGA TAT C-3' 107 bp al, 2001

planF 5'.CCG TTT ATG CGG AAC ACC TA-3' 218 bp
pREV 5'-TCG GGA TTA CCA AAC ATC AC-3' 318 bp
Chu trinh | 94°C 3 phut, (94°C 30 gidy, 56°C 10 gidy,
nhiét 72°C 30 giay) x 30 chu ky, 72°C 5 phut, két
thiic 4°C

c. Giai trinh ty ADN

San phém PCR cua gen mi hoa 16S rARN duoc tinh sach si dung kit QIAquick PCR
Purification ctia hang Qiagen (Hinh 2A) sau d6 dugc gidi trinh tu trén may 3100 Avant Genetic
Analyzer. Muc d§ tuong ddng cao nhét vé trinh tu doan gen ma héa 16S rARN cua chung
nghién ctru so v6i céc ching chuén d3 cong bd duogc tra ctru sir dung cac cong cu Eztaxon-e
(http://eztaxon-e.ezbiocloud.net/) véi sb liéu cap nhét dén ngay 08/10/2021 va ngan hang dit ligu
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Genbank vé&i cong cu Blast Search. M&i quan hé phat sinh chiing loai cua ching LMO0705 dugc
xay dung str dung phan mém Mega X dugc thé hién & Hinh 3. Két qua cho thy, ching LM0705
gAn giii nhét v6i chung chudn Lactiplantibacillus pentosus DSM 20314 va Lactiplantibacillus
plantarum ATCC 14917 v6i do tuong ddng déu trén 99,9%. Cay phat sinh chiing loai ciing cho
théy ching LM0705 ndm cung nhénh L. penfosus DSM 20314 va L. plantarum ATCC 14917. Do
vay, chung t6i da sir dung céc cap mdi dic hiéu d& nhan cac doan gen recA trong phan ing PCR
da mdi d& xé4c dinh chung LMO0705 1a loai L. plantarum hay L. pentosus. O day, san phim PCR
12 mot bang dic hiéu c6 kich thude >300 bp, ching to ching LMO0705 1a loai L. plantarum.

Dua trén phén tich vé trinh ty gen ma hoa 16S rARN va doan gen recA, chung LM0705
duoc dinh danh khoa hoc 13 Lactiplantibacillus plantarum. Ching ndy dugc luu gift tai Trung
tam Ngudn gen Vi sinh vt Quéc gia (VTCC) véi ma s6 12 VTCC 12046. Doan trinh tuy gen mé
héa 16S rARN cua chang LM0705 duge dang ky trén Genbank v6i ma s6 OK271420 va duoc
néu trong SEQ ID NO. 1.

Vi du 4: Nghién ciru céc d3c tinh probiotic cua chung LMO0705

Céc dic tinh probiotic cuia chung LM0705 dugc danh gia gbm kha ning sbng sét khi qua
dudng tiéu héa trén cta dong vét va kha nang bam dinh v6i dong té bao HT29. Trong céc nghién
cttu ndy, ching Lacticaseibacillus casei Shirota (danh phap khoa hoc trudc day 1a Lactobacillus
casei Shirota, ki hiéu 1a LcS)- chiing probiotic dugc phan 18p tir sira chua Yakult, Viét Nam duogc
st dung 1am chung déi chimg.

a. Khad niing séng sot sau khi xv Iy vdi dich da day va dich tuy mo phong

Pé thir kha ning sdng sét cla té bao vi khuén sau khi xir Iy vai dich da day md phong,
cac ching vi khudn dugc nudi ciy trong moi trudng dich thé MRS & tu ki khi (Bactrox, Shelab)
& 37°C trong 24 gid. Sau d6 duge ly tdm thu té bao, rira 2 1an bang dém phosphat (PBS, pH 7,2).
Can té bao sau d6 duge hoa lai trong dich da day, dich tuy md phéng va u & ti ki khi 37°C trong
2 gid va 6 gio, twong ung. Sau thoi gian xur ly, tién hanh pha lodng va cdy trai trén dia moi
truong MRS va U dia & ti ki khi 37°C trong 48 gio, dém sb khuan lac duoc hinh thanh va tinh
phén trim té bao séng st sau qua trinh thir nghiém. Két qua thir nghiém duoc tém tét trong bang
2 dudi day. Két qua chi ra trén bang 2 cho thdy, ching LM0705 c¢6 kha nang sdng s6t gan 50%
va cao hon ching déi chung sau khi xur ly v6i dich da day m6 phong. Hon thé nita, sinh trudng
ctia chung ndy tuong duong véi chiing dbi ching va khong bi trc ché sau khi xtr ly v6i dich tuy
mo phong. Tir két qua thu dugc, co thé khing dinh ring ching LM0705 c¢6 kha néng chdng chiu
va sbng sot tot trong dudng tiéu hoa clia dong vat.

Bang 2. Kha ndng séng st sau khi xtr ly v&i dich da day va dich tuy md phong cua

chung LM0705
Thir nghiém Dbi ching LeS LMO0705
Dich da day mé phong
0 h (log CFU/mL) 7,42 +0,01 6,84 + 0,01
2 h (log CFU/mL) 3,11+0,07 3,25+0,06
Kha ning soéng sot (%) 41,87 + 0,96 47,47 +0,85
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Dich tuy mo6 phong
0 h (log CFU/mL) 7,23 +0,04 6,76 + 0,08
6 h (log CFU/mL) 8,35+0,03 8,08 + 0,02
Kha ning séng sét (%) 115,41 £ 0,00 119,65 + 0,01

b. Kha nang bam dinh voi 18 boo biéu mé rudt

Dong té bao HT29 (dong té bao ung thu bidu mé rudt két) duoc sir dung dé danh gia kha
ning bam dinh cta ching LMO0705 va ching dbi ching LcS. Dong té bao nay dugc nudi cdy
trong dia 24 giéng c6 chira mdi truong DMEM (Dulbeco’s modified Eagle’s medium, 1 g/L
glucose) (PAN-Biotech, Dirc) bd sung 10% (v/v) huyét thanh thai bd (fetal bovine serum, Gibco,
NewYork, USA) va 1% (v/v) penicillin/streptomycin (Corning, My) & 37°C trong ti nudi ciy té
bio v&i 5% CO, (Astec, Nhat Ban). Mdi truong duge thay 2 ngdy mot 14n cho dén khi té bao dat
mat do khoang 2 x 10° té bao/mL va tao thanh mot 16p don (monolayer) bam dudi bé mat giéng
nuoi cdy. Trude khi thir nghiém kha nang bém dinh cua cac ching vi khuén, khang sinh trong
moéi truong nudi ciy té bao dugc loai bo bang cach rira té bao trong giéng nudi chy bang dém
PBS (pH 7,2). Sau d6 900 pL mdi trudong DMEM méi, khong c6 khang sinh dugc bd sung vao
cac giéng nuoi té bao.

Céc chung vi khudn thir nghiém duoc nudi cdy trong moi truong dich thé MRS & tu ki
khi 37°C trong 24 gid. Sau d6 ly tam thu t& bao & 8.000 vong/phut trong 10 phut. Can té bao
duge rira 2 14n v6i dém PBS (pH 7,2) va hoa lai trong dém nay dé dat mat do 10° CFU/mL/giéng.
Sau khi u 2 gi¢ & 37°C trong ti nudi té bao vdi 5% CO, tién hanh rira 2 1an v6i dém PBS dé loai
bo cac té bao vi khuan khong bam dinh. B4 sung 200 pL dung dich Triton X-100 (1,0% v/v
trong dém PBS) va dé yén trong 5 phit d8 ly giai té bao HT29 ra khoi day giéng nuoi céy. Dich
ly giai sau d6 dugc pha loang va cay trai trén dia moi truong MRS va u & ti ki khi 37°C trong 48
gio. Sau thoi gian trén, dya trén s& khuén lac xuét hién trén dia dé ty 16 phan trdim té bao vi
khuin da bam dinh véi té bao HT29. Két qua thir nghiém dugc chi ra trén Hinh 4 cho thdy chiing
LMO0705 c6 ty 1é bam dinh v6i dong té bao HT29 1a 2,41%, cao hon nhiéu so v6i chiing déi
ching (0,08%).

Vi du 5: Hoat tinh chdng oxy héa cua ching LM0705

Hoat tinh chéng oxy héa ctia ching LM0705 dugc danh gia bang kha ning phéan cét gbe
ty do 2,2-diphenyl-1-1 picrylhydrazyl (DPPH). Pé x4c dinh hoat tinh chéng oxy hoa ching
LMO0705 va LcS dugce nudi cdy trong mdi truong dich thd MRS & tu ki khi 37°C trong 24 gio.
Sau d6, dich nudi cdy duoc ly tim & 8.000 vong/phut trong 10 phit dé loai bo té bao. Ht 1,5 mL
dich nudi cdy ctia chiing céc vi khuén cin kiém tra vao ng nghiém sau dé bd sung thém 1,5 mL
dung dich DPPH 0,2 mM (pha trong methanol) va dao ddu. MAu tréng dugc chuan bi bang céach
hit 1,5 mL methanol vao 6ng nghiém va thém 1,5 mL DPPH 0,2 mM dao déu. U hdn hop phan
tmg trong t6i, 30 phut & nhiét do phon. Sau d6, do dd hép phu ciia mAu thi nghiém va mau tring
& budce séng 517 nm. Kha nang phéan cit gbc tw do DPPH dugc tinh theo cong thirc:

Ty 1€ % phéan cét gbc tw do DPPH = (Ao — A)/Ao X 100
8
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Trong do6: Ao: dd hép thu ctia mau tring, A: d6 hip thu cua mAu dich nudi cdy vi khuan

Hoat tinh chong oxy héa cang cao thi ty 1€ phén trim phan cét gbc tu do cang lon. Két
qué ¢ hinh 5 cho thdy chiing LM0705 ¢6 hoat tinh chéng oxy hoa dat 52,76%, cao hon so v6i ddi
chung (42,34%).

Vi du 6: Kha ning khang khuan ciia chung LM0705

Kha néng khang khuén ctia chung LM0705 dugc khao sat bing phuong phap khuéch tan
trén thach sir dung céc ching vi sinh vat kiém dinh, gdy bénh trong thuc phidm bao gbm
Aeromonas dhakensis VTCC 70106, Campylobacter jejuni VTCC 70176, Enterococcus faecalis
VTCC 70177, E. coli VTCC 12272, Listeria monocytogenes VTCC 70147, Salmonella enterica
VTCC 70080, Staphylococcus aureus VTCC 12275 va Vibrio vulnificus VTCC 70092. Chuing
LM0705 va chiing ddi chu’ng LcS duge nudi cdy trong mdi trudng long MRS & diu kién ki khi
trong 24 giod. Dich nudi chy dugc ly tim & 8.000 vong/phut trong 10 phut va tiép tuc duge loc
qua mang loc 0,22 pm dé loai boé hoan toan t& bao vi khuén. Dich huyén phu c4c ching vi khuén
kiém dinh dugc chinh v& ODgoo =0,1 tuong duong 108 CFU/mL va trai 1én dia petri chira moi
truong MH di vé6i ching VICC 70106, VTCC 12272, VTCC 70177, VTCC 70080, VTCC
12275 va VTCC 70092 hodc mdi trudng thach mau dbi v6i chung VTCC 70176 va VTCC
70147. Dich nudi cdy ching vi khuén thtr nghiém LMO0705 va LcS da loai bd té bao dugc nhod
véi lugng tuong nhau vao céc 16 da duc trén dia cdy cac vi sinh vét kiém dinh noi trén. U dia
thach & nhiét do 37°C qua dém. Doc két qua sau 18-20 gio nuodi dbi voi tat ca cac chung trir
VTCC 70176 doc két qua sau 2 ngay. Hoat tinh khang khuan dugc xac dinh bang duong kinh
vong trc ché clia cac ching vi sinh vt kiém dinh. Két qua thir nghiém dugc tém t4t trong bang 3

dudi day.
Bang 3. Hoat tinh khang mot s6 vi khuén gy bénh trong thuc phdm ctia ching LM0705
Chung vi khuén kiém dinh Hoat tinh khang vi sinh vt
(cheomg kinh vong khdng/ikc ché, mm)
LMO0705 LcS
Aeromonas dhakensis VTCC 70106 9 10
Campylobacter jejuni VTCC 70176 - -
Enterococcus faecalis VITCC 70177 - -
E. coli VTCC 12272 - 6
Listeria monocytogenes VTCC 70147 9 9
Salmonella enterica VTCC 70080 - -
Staphylococcus aureus VTCC 12275 8" -
Vibrio vulnificus VTCC 70092 9 9

Ghi chi: dau (-) thé hién ching khong cd hoat tinh dbi khang, (): thé hién chung c6 hoat tinh tic ché

Két qua cho thdy ching LM0705 c6 kha nang khéng céc ching vi khuén nhu deromonas
dhakensis VTCC 70106 (Hinh 6a), Listeria monocytogenes VTCC 70147 (Hinh 6b), Vibrio
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vulnificus VTCC 70092 (Hinh 6¢) twong duwong v6i chung dbi chirg. Ngoai ra ching nay cling
¢6 hoat tinh tc ché dbi vai chiing Staphylococcus aureus VICC 12275.

Hiéu qua dat dugc cla sang ché

Chung Lactiplantibacillus plantarum LMO0705 12 mot ching mdi phan lép tu mau lap
xudng Moc Chau, Son La c6 cac ddc tinh quan trong, cin thiét ma mot chiing probiotic can phai
dap ung nhu c6 kha ndng sdng sot khi di qua dudng tiéu hoa va kha nang bam dinh v&i t& bao
biéu m6 rudt. Bén canh d6, chung LM0705 con ¢6 dédc tinh quy khac nhu khang mot s6 vi khuan
gy bénh co trong thuc phim va kha ning chéng oxi héa. Do do, viéc phan 13p va sir dung ching
ndy rat c6 y nghia trong viéc san xuét cac ché pham probiotic chét luong tbt tir ngudn nguyén
lidu trong nudc voi gid thanh thap hon so véi cac ché phdm cung loai nhap khéu tir nuéc ngoai.

10
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Y£U CAUBAO HO

1. Chung vi khuan Lactiplantibacillus plantarum LM0705 thuan khiét v& miat sinh hoc v&i céc
d3c tinh loi khudn duge phan 1ap tir mau lap xudng Moc Chau, Son La ¢ trinh tu gen ma hoa
16S rARN c6 kich thuéc 1.460 bp dugc thé hién trong SEQ ID NO.1 va c6 céac ddc tinh nhu sau:

- ¢6 kha ning sdng sot trong mdi trudng md phong dich da day va dich tuy dat trén 47%
vatrén 119%, tuong ung;

- ¢6 kha ndng bam dinh vi t& bao biéu mo ru¢t dong HT29 dat trén 2%;

- ¢6 kha ning khang mot sb vi sinh vat gdy hai c6 trong thuc pham bao gdm Aeromonas
dhakensis, Listeria monocytogenes, Vibrio vulnificus va c6 uc ché sinh truong ddi véi
chung Staphylococcus aureus; va

- ¢6 hoat tinh phan cét gbc tu do 2,2-diphenyl-1-1 picrylhydrazyl (DPPH) dat trén 52%.

11
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Hinh 2

Ghi chu:
Hinh 2A: Giéng 1: Marker; Giéng 2: San phdm PCR gen 168 rARN ctia ching LM0405
Hinh 2B: Giéng 1: Marker; Giéng 2: Déi chung (L.casei Shirota);
Giéng 3: San phdm PCR doan gen rec4 ctia ching LM0705
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DANH MUC TRINH TU

<110> Vién Vi sinh vat va Céng nghé sinh hoc, Pai hoc Qubc gia Ha Noi

<120> Chang vi khudn Lactiplantibacillus plantarum LMO705 thudn khiét vé mit sinh hoc véi

céc dic tinh loi khudn dugc phan l&p tu miu lap xudong Moéc Chau,Son La

<160> 1

<210> 1

<211> 1460

<212> ADN

<213> Lactiplantibacillus plantarum LM0705
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acaggattag
tttcegceect
aaggctgaaa
ttcgaagcta
agacgttccc
gagatgttgg
ttgggcactc
catcatgccc
aactcgcgag
tcgcctacat
tccecgggect

ggggtaacct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1460
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