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Tom tit

Probiotic da khong con la khai niém xa la doi véi nhiéu nguoi. Loi ich tw viéc bo
sung probiotic vao thie pham, dwgc pham cho con ngwoi néi chung hay thirc dn chan
nudi néi riéng da dwoc chirng minh qua nhiéu nghién ciru. Qud trinh tir mét ching vi
sinh vt tré thanh mét san phdam probiotic hiéu quda doi héi trdi qua rat nhiéu thir
nghiém. Pdc biét, cdc thir nghiém in Vitro dwoc xem la khéi dau can thiét khi sang loc
mét chiing probiotic tiém ndng. Cdac thir nghiém in Vitro la tién dé danh gia khd nang
mét ching cé thé dwoc g dung dé san xudt hay khéng, dong thoi la cung cap mét co
5o so bo xem xét chung probiotic phuc vu cho linh vuc nao la 16i wu nhat. Probiotic
thwong mai hién nay thuwong cé nguon goéc don 1é hodc két hop nhiéu chimg vi khudn
khdc nhau tir cdc vi khudan thudc chi Lactobacillus, Bacillus, Bifidobacteria,... Trong sé
do, dwge nghién civu nhiéu nhdt la cdc ching probiotic Lactobacillus. Tuy nhién, chia
c6 mét nghién citu ndo dé cdp dén cdc tiéu chudn cu thé trong sang loc in Vitro déi véi
cac probiotic Lactobacillus tiém ning. O bai tong quan nay, ching t6i tdp trung vao
viéc phdn tich va tong hop cdc thir nghiém in Vitro trong sang loc probiotic
Lactobacillus #ir cdc cong trinh nghién ciru gan ddy, nham dwa ra mét bdo cdo chi tiét
Vé cdc tiéu chudn can thiét va phiong phép cu thé khi thir nghiém in Vitro dp dung cho
viéc chon loc ching Lactobacillus ¢é tiém néing sdan xudt probiotic.

Twr khoa: probiotic, lactobacillus spp., probiotic lactobacillus spp, in vitro

Abstract

AN OVERVIEW OF IN VITRO TESTS USED FOR PROBIOTIC
SCREENING LACTOBACILLUS SPP. POTENTIAL

Probiotics are no longer a strange concept to many people. In general, the
benefits of adding probiotics to food, pharmaceuticals for humans, or animal feed in
particular have been proven through many studies. The process from a probiotic strain
to an effective probiotic product requires a lot of testing. Especially, in vitro tests are
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considered as a necessary starting point when screening a potential probiotic strain. In
vitro tests are the basis for assessing whether a strain can be used for production or
not, and also provide a preliminary basis for considering which probiotic strain serves
the most optimal field. Commercial probiotics today are often sourced alone or from a
combination of many different bacterial strains from the genera Lactobacillus, Bacillus,
Bifidobacteria, etc. Among them, the most researched are Lactobacillus probiotic
strains. However, there has not been any study addressing specific standards in in vitro
screening for potential probiotics Lactobacillus. In this review, we focus on analyzing
and synthesizing in vitro assays for Lactobacillus probiotic screening from research
works over the last few years, to providing necessary standards and specific methods
for in vitro testing, apply to selecting potential probiotics Lactobacillus strains.

1. Gi6i thiéu vé probiotic

Trong mdt bao cao hoi thao chung ciia T chirc nong lwong thé giéi (FAO) va T
chuc y té thé gigi (WHO) nam 2001, probiotic duoc dinh nghia 1a nhitng vi sinh vat con
séng ma khi dua vao co thé véi mot luong thich hop s& mang dén loi ich sic khoe cho
ky chii. Mot vi sinh vat dugce xac dinh 1a thuc pham probiotic phai trai qua nhiéu thi
nghiém. Chung can phai duoc dinh danh bang cac phuong phéap kiéu gen va kiéu hinh,
dinh danh dén chi, loai, ching. Tiép theo la danh gia sy an toan va tiém ning probiotic
cua vi sinh vat da sang loc bang céc thir nghiém in vitro va nghién ctru trén ngudi (giai
doan 1) hoic dong vat. Thir nghiém trén ngudi giai doan 2 theo mot bé tri thi nghiém
ngau nhién, c6 kiém soét gia duoc, véi ¢& mau phu hop dé xac dinh hiéu qua cua chang.
Dén giai doan 3 s& thir nghiém hiéu qua probiotic khi so sanh voi phuong phap diéu tri
tiéu chuan trong tinh trang cu thé. Probiotic sau khi két thic cac thir nghiém danh gia
phai d&n nhan thé hién du théng tin can thiét dugc yéu cau (FAO/WHO., 2002).

Céc loi ich ciia probiotic ddi véi sirc khoe con ngudi noi riéng va dong vat noi
chung di duoc chirng minh qua nhiéu nghién ciru. Probiotic duge danh gia nhu 1a mot
giai phap tiém ning cho thudc khang sinh khi diéu tri bénh vé hé tiéu hoa (Sevin.,
2004), lam giam tinh trang khong dung nap lactose cua con nguoi (Heyman., 2000).
Chung 12 mot phan cia hé thong mién dich, gitp ngin ngira nhidm tring, tiéu héa thirc
an nham cung cap ning lugng cho co thé, sy ton tai clia ching trong co thé gitp canh
tranh dinh dudng can thiét voi cac vi khuan gay hai khac, bdo vé co thé, tdng cuong
mién dich (Inglin., 2017). Céc thuc phém nhu sira chua, pho mai, rau, cu, qua mudi
chua déu c6 chira probiotic. Probiotic dugc bd sung cho con ngudi thong qua thuc pham
hodc duoc phém, gitup ho tro hé tiéu hoa, can b?mg hé vi sinh duong rudt (Hill va cs.,
2014). Trong nudi trong thity hai san, probiotic duoc dung nhu mét chat khang sinh tu
nhién gitp kiém soat va ngin ngira bénh tat trén tom, sa (Meunpol va cs., 2003), ca
nudce ngot Labeo rohita (Giri va cs., 2013),...
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2. Probiotic Lactobacillus spp.
2.1. Mét s6 diic diém ciia Lactobacillus spp.

Lactobacillus 1a vi khuan lactic wa acid, hiéu khi hodc ki khi tuy y. Chung c6 dang
hinh que (truc khuén) hay hinh ciu va khéng sinh bao tir. Cac vi khuén thudc chi
Lactobacillus thuong dic trung boi ham lugng GC thap trong bd gen. Lactobacillus co
phan Gmg 4m tinh véi phép thir catalase, phép thir indole va ¢ thé phan giai CaCOs.

Qua trinh tang trudng cua Lactobacillus spp. doi hoi phai duoc bd sung nhiéu chat
dinh dudng can thiét nhu ngudn carbon, acid amine, vitamine va khoang chat, dong thoi
phai kiém soét nhiét 46, pH nghiém ngat (Elli va cs., 2000; Ponomarova va cs., 2017).
Hién nay, dé nudi cdy Lactobacillus, nguoi ta thuong sir dung méi trudong MRS rin
hodc long.

Qua4 trinh chuyén héa carbohydrate ctia Lactobacillus ¢6 sy tham gia cua nhiéu
loai enzyme, chung c6 thé dugc phan loai theo su dong hoa cia cac hexose nhu glucose,
mannose, galactose, fructose; hay pentose nhu arabinose va cylose (Pot va cs., 2014;
Drissi va cs., 2017). Dya vao san pham 1én men cudi cung, Lacotbacillus spp. dugc chia
thanh 2 nhom 13 1én men dong hinh va 1én men di hinh, th hai 13 tiy ¥ va bat budc. Lén
men déng hinh bét budc ludn thuc hién qua trinh dudong phan va chi tao ra acid lactic
(hon 85%) theo con dudng Embden - Meyerhof - Parnas (EMP) tir qua trinh dong hoa
hexose (Abdel-Rahman va cs., 2013; Pessione, 2012; Salvetti va cs., 2012). Viéc st
dung céc hexose khac chi xay ra sau khi can ki¢t glucose, trong d6 maltose s€ bi thuy
phéan badi a - glycosidase (Géanzle va cs., 2007). Trong khi d6, Lactobacillus 1én men di
hinh bat budc ngoai tao ra acid lactic, acid acetic, ethanol va CO2 khi Ién men hexose va
tao ra acid lactic, acid acetic va ethanol khi 1én men pentose biang con dudng
phosphogluconate va phosphoketolase (Abdel - Rahman va cs., 2013), Mot s6 1oai ¢6
kha ning 1én men di hinh tiy ¥ phu thudc vao ngudn carbon sin c6, c6 thé chuyén hoa
gitta dong hinh va di hinh (DE ANGELIS va cs., 2011; Von Wright va Axelsson, 2019;
Drissi va cs., 2017).

2.2. Mt s vai tro cia probiotic Lactobacillus spp.

Sy hién dién cta vi khuan Lactobacillus gitip can bang hé vi sinh dudng rudt &
nguoi, kha ning khang ndm (Yang va cs., 2010), khang ung thu (Paolillo va cs., 2009),
giam cholesteron (Wang va cs., 2012), khang viém, khang oxy hoa (Kuda va cs., 2014).
Cung véi Bifidobacterium va Bacillus, Lactobacillus ciing ¢6 tiém ning va vai tro rat
16n trong san xuat ché pham probiotic. Trong 1én men carbohydrate sinh lactic, chung
c6 vai trd quan trong nhat (Cai va cs., 2012; Herbel va cs., 2013). Loi ich cta probiotic
Lactobacillus d6i véi hé mién dich da dugc chimg minh qua nhiéu nghién ctru. O duong
rudt, su hién dién cua probiotic Lactobacillus co thé kich thich sy phat trién cua céc vi
Kkhuén lactic khac, cling nhu tao mbi quan hé cong sinh vdi céc 1oi khuén sén c6 trong
rudt (Takahashi va cs., 2007). Probiotic Lactobacillus cho thiy kha ning trc ché su ting
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sinh cta té bao ung thu dai truc trang, ciing nhu gia ting qué trinh apoptosis céac té bao
ndy, gia ting mién dich niém mac (Delcenrie va cs., 2008; Dallal va cs., 2015).

3. Thir nghiém in vitro trong sang loc Lactobacillus spp. c¢6 tiém ning
probiotic

Trong bao cdo chung cia FAO/WHO nim 2002, huéng dan danh gia probiotic
trong thyc pham da dé cap dén mot sd thir nghiém in vitro tiéu chuan trong sang loc
probiotic tiém ning (bang 1), cac kiém tra sdu hon vé d6 an toan va sy phi hop cta ché
phém ddi voi con nguoi va dong vat sé dugc thuc hién sau d6. Bén canh céc thir nghiém
sinh hoa ddc trung va xét nghiém sinh hoc phan tir dinh danh chung loai cu thé thi in
vitro test 1a thudc do tiéu chuan cin ban cho viéc xac dinh mot chung co tiém ning
probiotic. Trong bao cao nay, chung t6i s€ tap trung vao cac thir nghiém sang loc in
vitro dugc st dung trong cac nghién ctru nhitng nam qua d6i véi ching probiotic
Lactobacillus. Tir d6 cung cap kién thic khai quat va quy trinh chung cho qué trinh lya
chon chung probiotic Lactobacillus trong tuong lai.

Bdng 1. Thur nghiém in vitro thuong dung trong nghién cuu cdc chung probiotic

Khang acid da day

Khang acid mat

Bam vio chit nhdy/té bao biéu mé va dong té bao & ngudi

Hoat dong khang vi khuan gdy bénh

Hoat tinh lam giam sy bam dinh bé mat cta cac mam bénh

Hoat dong thity phan mudi mat

Kha ning khang chat diét tinh tring (4p dung cho probiotic ding cho 4m dao)

3.1. Kha nang chiu acid da day

Mot trong nhiing thudc tinh dau tién va quan trong nhét ciia ché pham probiotic 1a
kha ning ton tai trong méi trudng acid da day. Sy thay doi pH cua acid da day lién quan
dén hoat dong tiét dich vi ¢ trang thai khi doi, trong bira an va sau bita an. Khoang pH
nay thong thuong s€ dao dong tur 1,5-3,5 (Marieb va Hoehn., 2007). Céac loai
Lactobacillus spp. co thé ton tai trong diéu kién pH thay doi tir 4,5-6,5 hodc thap hon
nita (Slizewska va cs., 2020). Do d6, cac thi nghiém kiém tra kha ning chiu acid da day
clia cac vi khuan probiotic Lactobacillus spp can duoc thiét ké véi pH ¢ cac mirc do
khac nhau nam trong khoang 1-6,5, trong cic khoang thoi gian khac nhau (0-3 gio), dé
mo phong qua trinh di qua da day (Neha va cs., 2014; Kumar va cs., 2015). Cac phuong
phap dém khuan lac, xac dinh mat do té bao va do OD thuong dugc ap dung dé danh gia
su ton tai cua vi khuan trong thi nghiém (Ramos va cs., 2013; Samet va Taskin., 2022).
Céc chung c6 kha nang chiu dugc pH trong thoi gian nghién ctiru dugc xem la c6 kha
nang chiu acid.
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Nubi cdy giéng chung dang 1ong (mat d6 10°6-108 cfu/ml)

4

Céy chuyén véi moi trudng MRS broth, diéu chinh dén pH khao sat

U méu trong khoang thoi gian cin khao sat

Pha lodng v6i dém dé trung hoa acid méi truong

N

Céy lai trén moi trudng MRS agar hoc broth

Xac dinh sb té bao con sdng (dém khuan lac hoidc do OD)

Xac dinh ti 1& séng dua trén mat do té bao ban dau

Hinh 1. Quy trinh thir nghiém in vitro kha nang chiu acid cia probiotic Lactobacillus
3.2. Khd néing chiu mudi mgt

Mat (hay dich mat) 1a san phdm cua té bao gan, tham gia vao qué trinh tiéu hoa
thic an, dic biét 1a tiéu hoa lipid. Dich mat 1a mot hon hop phite tap ctia acid mat lién
hop (muéi mat), glycine, cholesterol va mét ) hop chét vo co khac. Su bai tiét dich mat
& gan con phu thudce vao lwgng mudi mat tudn hoan. Mubi mat 1a thanh phan quan trong
clia mét trong viéc tiéu héa va hap thu lipid. Kha ning chiu mubi mat cia cac chung
probiotic Lactobacillus tiém ning duwoc danh gia trén kha ning séng trong cic moi
truong cd bo sung mudi mat & cic ndong do khac nhau (0,3-3,0%) trong khoang thoi
gian nudi cdy nhat dinh. Két thuc thoi gian nudi cay, phuong phap dém khuan lac hodc
ban dinh luong bang do OD co thé duoc st dung dé danh gia (Ramos va cs., 2013;
Thakur va cs., 2016; Hu va cs., 2018). Cac chung con séng hodc c6 gia trj OD dat yéu
cau sau thoi gian nghién ctru duoc goi 13 c6 kha ning chiu mudi mat.
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Nubi cdy giéng chung dang long
(mat do 106-108 cfu/ml)

y
Cay chuyén véi méi truong Céy chuyén v6i moi truomg MRS broth
MRS broth c6 b6 sung mudi mat khong c6 bd sung mubi mat (ddi ching)

U mAu trong khoang thoi gian can khao sat

Céy lai trén
MRS agar

Xac dinh ﬂsc"') té bao con séng  |_
(dém khuan lac hodc do OD)

Xac dinh ti 1€ séng dua trén mat do té bao
ban dau (thoi diém Oh)
hodc so vdi so t€ bao trong mau doi chirng

Hinh 2. Quy trinh thir nghiém in vitro khd ndng chiu mudi mét ciia probiotic
Lactobacillus

3.3. Khad ning khdng vi khudn gdy bénh

Su hién dién cua probiotic trong co thé vat chu giup chéng lai sy xam nhép cua
cac tac nhan gdy bénh. Do d0, vai trd khang khuan dugc cho 1a mot tiéu chi quan trong
dé danh gia tiém ning probiotic ctia cac ching vi sinh véat. Kha ning khang khuan cta
probiotic Lactobacillus spp. nhd vao cac hop chét co kha ning khang khuan dugc sinh
ra trong qué trinh trao d6i chat cta chung, dién hinh 14 cac acid hitu co nhu acid lactic,
acid acetic, bacteriocins hay hydroxy peroxit (H20,). Bé kiém tra hoat tinh nay, phuong
phap khuéch tan thuong duoc str dung nhu mot phuwong phap tiéu chuin. Céc tac nhan
gdy bénh hay vi khuan chi thi thuwong dung 1a Escherichia coli, Staphylococcus,
Salmonella,... O mot sé bao cdo, nhém nghién ctru st dung vi khuan chi thi sau thoi
gian nudi cdy hoat hoa trong méi truong chon loc, tron véi MRS agar mém (0,75%
agar), sau do phu 1én céc dia petri chra moéi truong MRS agar da tiét trung, dung dung
cu tiét trung duc céac 16 duong kinh 6-8mm, bom moi truong khong chira té bao
Lactobacillus spp. (cell free supernatants, CFS) va u tir 24-48h. CFS duoc chuén bj
bang cach ly tdm thu dich ndi méi trudng MRS léng nudi cdy Lactobacillus spp (EI-
Sayed va cs., 2022). Mot s6 nhoém nghién ctiru khac sé str dung méi trudng ting sinh
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chon loc cua vi khuén chi thi, dung dung cu duc 16 6-8mm sau d6 bom CFS vao va u tir
24-48h (Rushdy v& Gomma., 2013). Két thuc thoi gian 1, do duong kinh vong v6 khudn
tao thanh dé danh gia kha ning khang khuin cua probiotic.

Hoat héa vi khuén chi thi trén moi
truong thach chon loc

Tron v&i modi truong thach
mém MRS, d6 dia

Puc 16 ¢ duong kinh 6-8mm, bom
dich CFS vao cac 16 va u dia

Do duong kinh vong vo khuan tao thanh

Hinh 3. Quy trinh thir nghiém in Vitro khd néng khdang khudn ciia probiotic Lactobacillus

3.4. Kha nang khdng khdng sinh

Mic du Lactobacillus spp. thuong dugc cong nhéan 1a vi khuan an toan do lich str
sir dung an toan va lau dai ctia chung, tuy nhién van dé khang khang sinh van can dugc
xem x¢ét va danh gia can than dé xac dinh sy an toan cua ché phém. Mbi quan hé chat
ché voi hé vi sinh vat ban dia trong co thé co thé dan dén su chuyén gen theo chiéu
ngang, dac biét 1a cac gen ma hoa cho kha nang khang khang sinh ¢ Lactobacillus (Lin
va cs., 1996; Cataloluk va Gogebakan, 2004). Cac nghién ctru trude d6 ciing chi ra ring
mot s vi khuan Lactobacillus c6 kha ning khang kanamycin va streptomycin
(Danielsen va Wind, 2003; Klare va cs., 2007), kha nang khang clindamycin va
chloramphenicol cta L.casei L-4 (Georgieva va cs., 2015). Dé kiém tra kha ning nay,
phuong phap khuéch tan thuong duge ua chuong. Canh khuan Lactobacillus spp. duoc
tang sinh qua dém dé hoat hoa va tron voi MRS agar mém, phu 1én bé mit dia thach
MRS agar, sir dung dia khang sinh thuong mai dat 1én trén va u & 37°C trong 24h
(Sharma va cs., 2016). C6 thé duc 15 thach dudng kinh 6-8mm rdi bom chit khang sinh
vao roi U twong ty. Do dudng kinh vong v6 khuan hinh thanh sau khi két thuc thoi gian
i dé xac dinh kha nang khang khang sinh ctia chung probiotic tiém ning.
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Hoat hoa Lactobacillus spp.
trén MRS broth

!

Tron voi moi truong thach
mém MRS, d6 dia

!

bat dia khang sinh thuong mai 1én bé mit thach hodc
duc 10 c6 duong kinh 6-8mm, bom khang sinh vao cac 10. U dia

!

Do duong kinh vong vo khuan tao thanh

Hinh 4. Quy trinh thir nghiém in vitro kha nang khdang khang sinh cia probiotic
Lactobacillus

3.5. Khd néing bam dinh trén bé mdt sinh hoc

Céc vi khuan probiotic can phai bam dinh trén bé mit sinh hoc, dit biét 1a cac té
bao biéu mo rudt dé cé thé ton tai 1au dai trong duong tidu hoa, ciing nhu phat huy vai
tro canh tranh dinh dudng véi cac tdc nhan gay bénh khac. Nho vao kha nang bam dinh
va két tu, Lactobacillus spp. hinh thanh mét rao chian ngin chin sy xdm nhdp cua cac
mam bénh (Kos Va cs., 2003). Do d6, kha niang bam dinh, tu két tu hay dong két tu duoc
xem la mot trong nhiing ti€éu chi quan trong trong sang loc cac chung probiotic
Lactobacillus tiém ning.

Dé kiém tra kha ning bam dinh ctia probiotic Lactobacillus spp., nguoi ta thuong
danh gia dua trén tinh ky nudc bé mit té bao va kha nang két dinh voi cac té bao chuyén
biét. Vi khuan c6 tinh ky nudc bé mit cang cao thi kha ning bam dinh cang 16n. Tinh
ky nuéc cua vi khuan thuong duoc xac dinh bang ky thuat BATH hoic MATH
(bacterial/microbial adherence to hydrocarbons), phat trién boi Rosenberg (1984) va
Geertsema-Doornbusch cting cong sur (1993). Cac chung vi khudn c6 tinh ky nude khi
c6 ap luc cao véi hydrocacbon, nguoc lai, nhitng chung lién két yéu voi hydrocarbon thi
c6 tinh wa nudc. Tuy nhién, nhidu nghién ctru sau ndy cho ring tinh ky nudc khong thue
su phan anh dung tiém ning probiotic ciia chung vi sinh vat (Coeuret va cs ., 2004). Vi
vy, mot thir nghiém in vitro khac ciing thuong dugc st dung dé danh gia kha nang két
dinh cuia probiotic v&i té bao rudt, thong qua sir dung nhimg mé hinh vé dong té bao
rudt. Bang cach u cac té bao vai chiing probiotic can thir nghiém trong mot khoang thoi
gian nhét dinh dé x4c dinh mirc d6 bam dinh cta vi khuan (Kumar va cs., 2015).
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Chuén bi dich té bao clia Canh khuén Lactobacillus spp. c6
céc té bao biéu mo mat do 107-108 cfu/ml

Tron va u cac té bao vdi nhau.

N

Rira dé loai bo cac té bao khong bam dinh

N

Quan sat va xac dinh mat do té bao bam dinh

Hinh 5. Quy trinh thir nghiém in Vitro kha ning bam dinh trén bé mdt sinh hoc
cua probiotic Lactobacillus

4. Két luan

Nhin chung, qua trinh tao ra mot ché phém sinh hoc doi héi rat nhiéu thoi gian,
kién thirc khoa hoc va cong nghé. Tty thudc vao cac diéu kién nghién ctru khac nhau,
cac phuong phap khac nhau néu thich hop van dugc str dung nhung van phai dam bao
tinh hop 1y va xac thuc cua két qua nghién ctru. Bao cdo ctia ching t6i da tong hop céac
quy trinh thir nghiém in vitro can thiét va dugc sir dung nhiéu khi sang loc mét probiotic
Lactobacillus tiéu chuan. Nhitng thir nghiém sau hon c¢6 thé duoc tién hanh tuy thudc
diéu kién cta nhém nghién ciru. Trén co so nhitng gi da tim hiéu va tong hop & trén,
chung t6i hy vong rang di dong gop duoc kién thic tdng quat cho cac cong trinh khoa
hoc lién quan dén probiotic Lactobacillus vé sau.
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