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TOM TAT
Dt vin dé: Cac ché pham chita probiotic duwoc sir dung ngay cang nhiéu, tuy nhién chat
leong Cia chiing chwra diepc Kiém soat chat ché. Cac chuing probiotic phdi dat c&c tiéu chudn vé tinh
an toan, dé khdng khdng sinh va déi khang vi sinh vdt gy bénh. Muc tiéu nghién cizu: khdo sét kha
ning doi khang vi sinh vdt gay bénh va dé khang khang sinh ciia mét sé chuing probiotic, &p dung
ther nghiém déanh gid tinh chat cac ching probiotic phan Igp tir ché pham. Péi twong va phwong
phép nghién ciru: 16 chung vi khudn Lactobacillus, Bifidobacterium, Bacillus, Streptococcus va
Enterococcus duwoc khao sat kha nang doi khang vi sinh vdt gay bénh (phirong phdp vach thang
vudng goc va khuéch tan), khd nang dé khdng khdng sinh (phwong phdp dia khuéch tan, pha lodng
trén thach va sir dung bé khang sink do ky khi ATB ANA bioMérieux). Két qud: 14 trong s6 16 chuing
thi nghiém c6 kha ndng doi khang véi cac vi khuan gay bénh thirong gép, tac dgng doi khang manh
thiong do cac vi khudn thugc nhém LAB (vi khudn sinh acid lactic) tao ra. Cac vi khudn thugc chi
Bacillus ciing ¢é kha ndng doi khang véi c&c vi sinh vat gay bénh Gram dwong nhung kha ndng dae
khdng kém hon so véi nhém LAB thi: nghiém. Ba sé probiotic khdo sdt déu nhay cam véi cac logi
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khdng sinh thong thuong, mac dui van xudt hi¢n mgt vai ching khang thudc. Két lugn: Qua qua trinh
khdo sdt, da so cac chung probiotic trong cac che pham déu mang cdc dac tinh 6 loi mong muon.
Tar khoa: probiotic, doi khang vi sinh vdt gay bénh, de khang khang sinh

ABSTRACT

SURVEYING ANTIBACTERIAL AND ANTIBIOTIC ACTIVITY
OF SOME PROBIOTIC STRAINS
Duong Thi Truc Ly*", Ngo Vu Quynh Huong?,
Tran Mong To Tam?, Tran Cat Dong?
1. Can Tho University of Medicine and Pharmacy
2. University of Medicine and Pharmacy, Ho Chi Minh City
Background: Probiotic products are becoming widely consumed. However, their quality
has not been controlled strictly. Probiotic strains must have standards of safety, antibiotic resistance
and antimicrobial ability. Objectives: The objective of this paper is surveying antibacterial and
antibiotic resistance activity of isolated probiotic and applying for isolated probiotic in some
products. Materials and methods: 16 isolated strains of Lactobacillus, Bifidobacterium, Bacillus,
Streptococcus and Enterococcus were surveyed antibacterial activity (cross streak method and agar
well diffusion method), antibiotic resistance property (Agar disk diffusion, Agar dilution and ATB
ANA test of bioMérieux). Results: The results showed that 14 out of 16 isolated strains are able to
inhibit common pathogenic bacteria, strong antagonistic effect is usually caused by bacteria of LAB
(lactic acid bacteria). Bacillus strains are also resistant to Gram positive pathogens but less
resistant than experimental LAB. Most probiotic surveyed are susceptible to common antibiotics, in
spite of some resistant cases. Conclusion: In this survey, most strains of probiotic products had
required beneficial properties.
Key words: antibacterial, activity, antibiotic, probiotic, resistant.

I. DAT VAN PE

Probiotic la nhitng vi sinh vat song mang lai loi ich cho vat chi bang céach cang ¢
can bang hé vi sinh vat duong rudt. Tai Viét Nam ciing nhu nhiéu nuéc trén thé gidi, cac
ché pham c6 ngudn goc probiotic véi nhiéu dang bao ché khac nhau di va dang duoc sir
dung phé bién. Hau hét nhitng ché pham nay duoc st dung bang duong ubng, khi dua vao
co thé cac vi khuan probiotic chiu tac dong truc tiép bai cac yéu té nhu pH acid cua dich vi,
thanh phan mudi mat va cac enzym tiéu héa. Vi vay, cac chung probiotic trong ché pham
phai dép tng yéu cau vé dic diém sinh hoc nhu kha nang sdng sot khi di qua 6ng tiéu hoa
cua vat chu, bén canh d6 ciing phai dat cac tiéu chuan vé tinh an toan, tinh d& khang khang
sinh va tinh d6i khang vi sinh vat gay bénh. Hién nay, nghién ctu vé nhitng dic tinh d6
chwa phat trién nhiéu, nhiéu nghién ctiru mang tinh riéng Ié trén mot chiing probiotic nao d6
trong khi hau hét ché pham trén thi truong déu chaa nhiéu chung khac nhau. Trong pham
vi bai bao nay, ching toi tién hanh cac khao sat dic diém cd loi bao gdm kha ning dbi khang
vi sinh vat gay bénh va dé khang khang sinh caa mét s6 chung probiotic duoc phan lap va
tng dung khao st tinh chat mot s chung probiotic tir cac ché pham dang luu hanh trén thi
truong.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU

Déi tuong nghién ciru:
Vi khuan Lactobacillus (L. acidophillus, L. casei, L. kefir, L. plantarum, L.
rhamnosus), Bifidobacterium (B. bifidum, B. breve), Bacillus (B. clausii, B. coagulans, B.
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licheniformis, B. polyfermenticus, B.subtilis), Streptococcus thermophilus (S. thermophilus)
va Enterococcus (E. faecalis, E. faecium) dugc phan 1ap tir ché pham trén méi trudng thich
hop cho mdi loai.

Vi khuén gy bénh Escherichia coli ATCC 25922 (E. coli), Methicillin resistant
Staphylococcus aureus (MRSA), Staphylococcus aureus ATCC 29213 (MSSA),
Staphylococcus aureus ATCC 25923 (S. aureus) va Salmonella typhi (S. typhi) do Pai hoc
Y Dugce TP. HCM cung cp.

Céc ching vi khuan gdc duoc bao quan & -80° C trong modi trudng 1ong chira 20% glycerol.

Phuong phap nghién ctru:

Khdo sdt khd nang doi khang vi sinh vét gy bénh [1]

Phuong phap vach thang vuéng géc (dp dung cho Bacillus)

Cay vi khuén thir nghiém vao méi trudng thach thich hgp, U tang sinh, 1ay 3-5 khuan
lac riéng 18 ciy vao mdi trudong thach long, G hoat héa theo diéu kién ¢ 0 bang 1. So sanh d¢
duc v6i 6ng chuan McFarland va diéu chinh dé dugc huyén dich ¢6 néng do 10% CFU/ml,
su dung trong 15 pht.

Bang 1. Diéu kién nudi ciy thich hop cho cac chung probiotic

Chi M&bi trudng Nhiét dd i | Diéu kién 0
Enterococcus, Streptococcus, Bacillus TSB 37°C Hiéu khi
Lactobacillus MRSB 37°C Vi hiéu khi
Bifidobacterium MRSB + L-cystein 37°C Ky khi

Cay chung vi khuan can thir nghiém theo mot dudng doc trén dia thach MHA. Sau
48 gio, ciy cac chung vi khuan giy bénh theo cac vach thang goc vai vi khuan thir nghiém,
cach 1-2 mm. U 37° C trong 24 gid. Do khoang cach giita mép ctia vach vi khuan thir nghiém
v6i chd vi sinh vét gdy bénh bat dau sinh truong. Lap lai thir nghiém 3 1an.

Vi khuin thir nghiém

Vi khuin gay bénh

Phuong phap khuéch tan
Lay 3-5 khuén lac riéng r& cdy vao moi truong thach thich hop, u ting sinh & 37°C
trong moi trudng 16ng vai thoi gian thich hop theo bang 2, ly tam 6000 vong/phut trong 30
phut. Thu dich ndi, ly tim 6000 vong/phit trong 30 phat, hut dich ndi, thu duoc dich nudi
cdy. Loc qua mang loc 0,22 pm va bao quéan & 4°C.
Béng 2. Diéu kién thich hop thu dich khang khuan cho cac ching probiotic

Chi MGéi treong Thoi gian 1 Piéu kién i
Enterococcus, Streptococcus, Bacillus TSB 48 gio Hiéu khi
Lactobacillus MRSB 96 gioy Vi hiéu khi
Bifidobacterium MRSB + L-cystein 96 gio Ky khi

Pha lodng huyén dich vi khuan gdy bénh dén nong d6 10° CFU/ml, cho vao méi
truong MHA v6 khuan da dun chay hoan toan va dé ngu6i dén 45-50° C, v6i nong do tuong
ung 1 ml dich vi sinh vat trong 100 ml moi trudng, lac déu. P06 vao dia petri, dé yén 45 phut
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cho thach khé hoan toan. Pyc 16 duong kinh 6 mm trong ban thach. Cho 100 ul dich nuéi
cAy vi khuén thir nghiém vao cac 18. Tién hanh song song v6i mot 16 chtng chira méi truong
nudi cdy. Dé yén khoang 60 phut, u 37° C trong 24 gid. Po dudng kinh ving tc ché vi
khuan. Lip lai thir nghiém 3 lan.

Khdo sat kha nang dé khang khdng sinh

Khang sinh tht nghiém: penicillin G, cephalothin, vancomycin, erythromycin,
chloramphenicol.

Phwong phap pha lodng trén thach (ap dung cho Bacillus) [5], [6]

Hoa tan khang sinh thanh céc dung dich va tron véi moi truong MHA da hép tiét
tring, dé ngudi dén 45-50 °C dé dugc cac ndng do 256; 128; 64; 32; 16; 8;...; 0, 25; 0, 125;
0, 0625 pg/mL. Lam song song miu ching khong chira khang sinh. Chidm 1-2 uL huyén
dich vi khuén 1én dia dé dat duoc mat d6 khoang 10*/chidm. Pé kho & nhiét d6 phong, u 37°
C trong 18 gid va doc két qua. Chung ddi chtng 1a S. aureus ATCC 29213 dé kiém tra hoat
lyc cta khang sinh thir nghiém.

Phuong phdp dung bo test ATB ANA bioMérieux (ap dung cho Bifidobacterim)
Thuec hién khao sat kha niang dé khang khang sinh v&i bo test ATB ANA do hing bioMérieux
san xudt, u ky khi ¢ 37°C trong 48 gio va doc két qua.

Phurong phdp dia khuéch tan [2], [3], [4], [7]

Dung que bdng v tring tham huyén dich vi khuan, quét trén mit thach that déu va
kin. Gitr yén cac dia trong 15 phut ¢ nhiét d¢ phong. Sau do, dat cac dia gidy khang sinh lén
trén bé mat moi truong da dong dic, U vi hiéu khi cac dia petri & 37° C trong 48 gio. Do
duong kinh vong trc ché sinh trudng va so sanh v4i bang tiéu chuan vé mic d6 nhay véi
khéang sinh theo Bauer.

Ap dung qui trinh khao sat tinh chat ché pham trén thi truong

Ap dung qui trinh khao sat cac ché pham probiotic da chung va don chung trong dé
¢6 3 ché pham chira L. acidophilus, 1 ché pham chta L. casei, 1 ché pham chtra B. subtilis,
1 ché pham chtta B. clausii. Mdi ché pham tién hanh kiém nghiém trén 2 mau. Tron déu 1
s6 don vi ché pham, can lugng bot thude twong dwong khdi lugng trung binh 1 don vi ché
pham. Pha loang v6i nudc mudi sinh 1y trong dng nghiém v6 khuan theo ti 1& bot thude :
nude mudi sinh 1y (1:1). Dung vong ciy lay dich vira pha, cdy vach ba chiéu 1én méi trudng,
i & diéu kién thich hop cho timg loai vi khuan. Gitr chung trong méi trudng MRSB chira
15% glycerin ¢ -20° C.

Bang 3. Bang ma hoa ché pham thir nghiém

S6 thir tw M4 ché pham Thanh phan
1 Al L. acidophilus
2 A2 L. acidophilus
3 A3 L. acidophilus
4 C L. casei
5 L B. clausii
6 S B. subtilis

I11. KET QUA NGHIEN CUU

Kha nang d6i khang vi sinh vt giy bénh
KEt qua nghién ctru cho thay c6 14 trong 16 chung probiotic khao sat c6 khd nang
khang lai cac vi khuan Gram duong thir nghiém (trir 2 chung Bacillus), nhung chi cé 10
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trong 16 chiing khao sat ¢ kha niang khang cac vi khuan Gram &m tha nghiém, cha yéu la
cac chung Lactobacillus, Bifidobacterium, E. feacium.

Bang 4. Két qua khao sat kha nang khang vi sinh vat giy bénh cua Lactobacillus,
Bifidobacterium, Enterococcus va S. thermophilus (dudng kinh vong vo khuan (mm)*

E. coli MRSA S. typhi MSSA
L. acidophilus 23 20,3 20,7 20
L. casei 21 19, 7 20,3 22,3
L. kefir 23,6 20,6 17,3 24,3
L. plantarum 25,7 13,7 0 19,3
L. rhamnosus 26,7 22,3 23,3 23,7
B. bifidum 21,3 17,7 26 24
B. breve 21 17,3 24,3 25,3
B. longum 24,3 26 24,3 27,7
E. faecalis 0 19,6 0 22,3
E. faecium 17 21,3 24,7 21,3
S. thermophilus 22 16 0 16

* Két qud phwong phdp khuéch tan
Bang 5. Két qua khao sat kha nang khang vi sinh vat gay bénh cua Bacillus (duong kinh
vong vo khuan va do dai vung vo khuan (mm))

E.coli MRSA S. typhi MSSA
K \4 K \4 K \% K \4
B. clausi 0 3,3 | 14,7 7 0 2,6 13 9,7
B. coagulans 0 9 0 13,7 0 3,3 0 10, 3
B. licheniformis 0 9 15 13 0 4,3 16 16
B. polifermenticus 0 6 13 5 0 3 0 5
B. subtilis 0 8 0 12 0 1,7 | 18,7 9

K: Két qua phwong phdp khuéch tan

V: Két qud phwong phdp vach thang vudng goc

Kha ning dé khang khang sinh

Pa s cac chung probiotic khao sat déu nhay cam véi cac khang sinh thir nghiém.
Tuy nhién, mét sé vi khuan cho thay kha ning dé khang véi khang sinh dugc trinh bay trong
bang 5. S. thermophilus dé khang véi 3 khang sinh vancomycin, cefotaxim, clarythromycin.
Bang 6. Két qua khao sét kha ning dé khang khéang sinh cua Lactobacillus, Enterococcus,
S. thermophilus (duong kinh vong vo khuan (mm)

Khéng sinh thir nghiém La | Lc | Lk | Lp | Lr |E.faecium E. S.
faecalis thermophilus
Penicillin Vongve | 20 | 27 | 33 | 22 | 32 22 27 25
khuan
Do nhay | S S | S S S S
Erythromycin Vongve | 12 | 27 | 36 | 19 | 41 12 22 -
khuan
Ponhay | R S S S S R | -
Vancomycin Vongvo | 20 0 28 | 19 0 25 19 17
khuan
DPonhay | S R S S R S S S
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Khéng sinh thir nghiém La | Lc | Lk | Lp | Lr |E.faecium E. S.
faecalis thermophilus
Chloramphenicol | Vongvo | 28 | 28 | 34 | 29 | 38 25 21 -
khuan
bonhay | S S S S S S S -
Cephalothin Vongvo | 19 | 18 | 30 | 18 | 22 31 15 -
khuan
DPonhay | S | S | S S | -
Cefotaxim vongvo | - - - - - - - 11
khuan
Do nhay | - - - - - - - R
Clarithromycin vongvo | - - - - - - - 10
khuan
Do nhay | - - - - - - - R
Levofloxacin vongvo | - - - - - - - 21
khuan
Do nhay | - - - - - - - S
Clindamycin vongvo | - - - - - - - 18
khuan
Do nhay | - - - - - - - S

Ba chung Bifidobacterium khao sat déu dé khang voi metronidazol. Két qua cu thé duoc

trinh bay & bang 6.

Bang 7. Két qua khao sét kha nang dé khang khang sinh cua Bifidobacterium

. . D¢ nhay
Khang sinh c/C(mol) "B hifidum | B.breve | B.longum
Penicillin 05-2 | I S
Amoxicillin + acid clavulanic 4/2 - 8/4 S S S
Piperacillin 32-64 S S S
Piperacillin + tazobactam 32/4 -64/4 S S S
Ticarcillin + acid clavulanic 32/2 - 64/2 S S R
Cefoxitin 16 - 32 | S S
Cefotetan 16 - 32 R R S
Imipenem 4-8 [ S S
Clindamycin 2-4 S S S
Chloramphenicol 8-16 S I S
Metronidazol 8-16 R R R
Amoxicillin 2-4 S S S
Amoxicillin 16 S S S
Amoxicillin + acid clavulanic 16/2 S S S
Ticarcillin 64 S S S
Metronidazol 4 R R R

Khao sat tinh chat ché pham trén thi truong

Két qua khao sat dac tinh cac chung probiotic phan Iap tir c4c ché pham luu hanh
trén thi truong cho thay hau hét cac chiang phan lap duoc tir ché pham déu cé dac tinh tuong
tu vai cac chung probiotic khao sat, trir L. acidophilus.
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Bang 8. Két qua kha ning dbi khang vi khuan gay bénh (duong kinh vong vo khuan mm)

Vi khuan Al A2 A3 C L L S S
gay bénh K K K K K v K V
E.coli 23 22,3 19 25,2 0 2,7 0 2,7
MRSA 22,3 22 20,3 20,3 0 57 15,6 9,7
S.typhi 24 25,6 24,7 26 0 0 0 3,6
MSSA 21 23,3 25 22,3 0 4,3 14 8,3
K: Ké:t qud phirong phdp khuéch tan
V: Két qua phwong phdp vach thang vubng goc
Bang 9. Két qua kha nang dé khang khang sinh trong ché pham
Khang sinh thir nghiém Al A2 A3 C L S
Penicillin I I R S - -
Ampicillin - - - - R S
Erythromycin R I S S R S
Vancomycin S S S R S S
Chloramphenicol S S S S - -
Cephalothin S S S S - -
Cefotaxim - - - - S S
Ciprofloxcin - - - - S S
IV. BAN LUAN

Kha niing d6i khang vi sinh vat gay bénh

Két qua khao sat cho thay tat ca cac chung Lactobacillus thir nghiém déu c6 kha
nang d6i khang céc vi khuan gay bénh thuong gap, tuong tu Enterococcus. Kha nang khang
vi khuan Gram duong twong duong vé6i kha nang khang vi khuan Gram &m. Kha ning khang
khuan nay c6 duoc 1a nhd qua trinh 18n men lactic caa vi khuan bién d6i co chat thanh acid
lactic 1am giam pH, wc ché cac loai vi sinh vat gay bénh va Ién men théi. Cac acid hitu co
dugc sinh ra bai vi khuan lactic cha yéu la acid lactic va acid acetic, cac acid nay gop phan
lam giam pH tiéu diét cac vi khuén €0 hai. Cac chung Bacillus c6 hoat tinh khang lai mot
s6 vi khuan gay bénh dién hinh gom ca vi khuan Gram dwong va Gram am va phuong phap
pht hop hon cho thir nghiém hoat tinh khang khuan 1a phuong phép vach thang vudng géc.
Trong méi truong sir dung phuong phap vach thang vudng goc, Bacillus canh tranh dinh
dudng va vi tri voi cac vi khuan gay bénh, do d6 ching lam xuét hién sy khang khuan.
Chung S. thermophilus khao sat ¢ kha ning khang lai cac vi khuan gay bénh Gram dwong
nhu MSSA, MRSA va Gram am nhu E. coli. Két qua tuong ty nhu nghién ctu cua
Mel'nikova va Koroleva (1975) [8] vé su ddi khang cac vi khuan Gram am, tuy nhién c6
diém khac biét 1a chung S. thermophilus khao sat khong cé kha niang khang lai S. typhi.
Ciing nhu cac loai vi khuan khac thuoc nhém LAB, cac Bifidobacterium thé hién hoat tinh
khang khuan manh theo céc co ché twong tu. Theo O. A. Poltavska day 1a cac vi khuan c6
kha ning sinh ra nhiéu chat khang khuan c6 hoat tinh cao [10]. Hon nita, kha ning d6i khang
cua Bifidobacterium quyét dinh sy ton tai lau dai va bén bi caa chung trong duong rudt cua
con ngudi, dic tinh nay da thic ddy nhiéu nghién cau vé viéc san xuat nhiéu ché pham chua
Bifidobacterium mac du loai nay dugc phat hién va nghién ctu sau nhitng loai sinh vat ¢
loi khac dung lam probiotic
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Kha ning dé khang khang sinh

Da sb cac chung Lactobacillus thir nghiém déu nhay cam véi 5 loai khang sinh
thir nghiém. Tuy nhién, mét sb vi khuan cho thiy kha ning dé khang véi khang sinh nhu L.
acidophilus khang véi erythromycin, L. casei va L. rhamnosus khang véi vancomycin. Mot
truong hop XUt hién deé khang trung gian voi doxycyclin cua E. faecalis. Cac khang sinh bi
dé khang dat ra van d& vé ngudn gbc cua gen khang thudc ton tai trong cac chung
Enterococcus nghién ciru & dam bao tinh an toan khi st dung. Ba khang sinh vancomycin,
cefotaxim, clarythromycin déu bi dé khang boi S. thermophilus va dé khang trung gian voi
khang sinh nhém lincosamid (clindamycin) va penicillin. Két qua nay cho thay c6 thé c6 su
gia ting chung dé khang véi nhiéu loai khang sinh hon so véi trude day. Cac nghién ciu
cua Charteris va Miteva cho thiy su dé khang cua S. thermophilus mang gen nam trén ADN
va 1a sy dé khang tu nhién, mot dé khang c6 loi dén mot loat céc khang sinh quan trong trén
1am sang dé phat trién liéu phéap két hop probiotic véi khang sinh [7], [9]. Két qua nghién
ctru ciing cho thiy da sé cac chung Bacillus thir nghiém nhay vai cac khang sinh tha nghiém.
Tuy c6 mot sé khac biét vé MIC cua cac khang sinh tha nghiém ddi véi cac nghién cau
truéc nhung mic d6 nhay cam véi khang sinh vin khong thay ddi. Ca ba ching
Bifidobacterium khao sat déu dé khang voi metronidazol va mét s6 dé khang voi nhom f-
lactam. Nhiéu nghién ctru cho thdy su dé khang voi metronidazol 1a dé khang tu nhién. Sy
phat trién cua cac loai Bifidobacterium dé khang khang sinh & ruot gia, dac biét la
metronidazol - mot khang sinh phé rong - dang duoc quan tam do ching c6 thé chiém cac
hdc sinh thai bi bo tréng sau khi dung khang sinh, ngin can xam nhap boi cac loai gay bénh.

Tinh chit ché pham trén thi truong

Céc ché pham duoc khao sat déu ¢ kha ning dbi khang véi vi khuan gay bénh,
phii hop véi cdng b cua nha san xuat. V& kha ning dé khang khang sinh, mot s6 chiing
cung loai cho két qua duong kinh vong khang khuan khéng giéng nhau. Nguyén nhan c6
thé 1a do ngudn gbc khéc nhau cia cac chung duogc sir dung trong ché pham, nghia la tuy
cuing thudc mot loai nhung chung lai ¢ phan loai khac nhau nén cé thé co dic diém khdng
gidng nhau.

V. KET LUAN

Nghién ctru duoc thuc hién nham khao sat dic tinh c6 loi caa 16 chang probiotic va
cac chung dugc phan 1ap tir cac ché pham thudc va thuc pham chiic ning dang luu hanh trén
thi truong, gom ¢6 5 ching Lactobacillus, 3 chung Bifidobacterium, 5 chung Bacillus, 1
chung Streptococcus va 2 chang Enterococcus. Qua khao st kha ning d6i khang vi sinh vat
gay bénh va dé khang khang sinh hau hét cac chang c6 tinh chat pha hop véi yéu cau cua
vi khuan probiotic theo quy dinh, tic dong ddi khang manh thuong do céc vi khuan thuoc
nhom LAB tao ra. Cac ché pham dat yéu cau an toan khi st dung. Tuy nhién, can c6 nghién
ctru nhidu hon vé kha niang dé khang khéang sinh cua céc chiing probiotic, han ché kha ning
truyén gen dé khang khang sinh cho céc vi sinh vat gay bénh.
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