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TOM TAT

Tai cac duong ong nude thai sinh hoat ludn ton tai cac mang bam tir vi sinh vt va cac hop chét hiru co, diu md,
chat ran khac. Cac mang bam tr vi sinh vat, biofilm, véi thanh phan chinh polysaccharlde protein hay DNA
ngoai bao 1a nguyén nhan giy tic cac duong ong thoat nude va gy ra mui hoi. Dich nudi cay ctia nhidu chung vi
sinh vat c6 kha nang pha v& biofilm do céc ching vi sinh vat khac tao thanh bdi chiing cé kha niang phan huy
protein, polysaccharide hay DNA ngoai bao - 1 cac thanh phan c4u tao nén biofilm. Trong nghién ctru nay,
chung t6i d sang loc dugc 3/11 ching vi sinh vat ma dich nudi cay ciia chiing hodc c¢6 kha ning phéa v biofilm
gia dinh hodc sinh mot s6 enzyme phan giai cac hop chét hitu co. Trong 3 ching lua chon, chung B5 ¢6 hoat tinh
enzyme nhu protease, amylase, cellulase cao nhat va c6 kha ning pha v& 62% biofilm; chung B7 c6 hoat tinh
sinh cac loai enzyme chi sau chiing B5 va kha nang pha v& biofilm dat 28,3%. Ching B24 mic du hoat tinh
enzyme khong cao nhung hiéu suit pha v& biofilm dat 54,7%. Bang viéc quan sat hinh thai va so sanh trinh ty
doan gen 16S rRNA voi cdce trinh tu doan gen khéc trén NCBI, chung BS, chung B7¢6 quan hé gan glii voi cac
chung vi khuan thudc chi Bacillus; ching B24 c6 quan hé gin giii v6i cic ching vi khuin thudc chi
Pseudomonas. Do viy, 3 ching nay dugc dit tén 1an lugt 1a Bacillus sp. B5, Bacillus sp. B7 va Pseudomonas sp.
B24. Nhitng két qua tir nghién ctru nay 1a tién dé dé chiing t6i tiép tuc c6 nhitng nghién ciru sau hon vé vai tro
ctia hop chat do cac ching vi khuan sinh tong hop c¢6 kha ning loai bo biofilm trong twong lai.

Tir khéa: Biofilm, dudng 6ng thoat nudc sinh hoat, enzyme, mang bam, pha v biofilm.

MO PAU

Trong tw nhién, khodng 99% vi sinh vat ton tai & dang mang sinh hoc (biofilm) va chi c6 1% ton tai & dang té bao
tw do. Mang sinh hoc (biofilm) dwgc dinh nghia la tap hop quan xa vi sinh vat bam trén mot bé mat cla vat thé
rén hodc bé mét chat 1dng, sau khi gan trén 1 b& mat, ching sé bat diu san xuét I&p polyme ngoai bao (EPS -
extracellular polymeric substance) bao phti b& mé&t d6. Cac EPS nay dwoc cu thanh bdi cac polyme c6 tinh két
dinh cao (nhu: alginate, pel, psl...), s& kéo theo viéc bam dinh ctia nhiéu chét hitu co, ddu m& hay cac chét ran
lo Itrng trong cac dwong ong thoat nwée sinh hoat (Costerton 1987). Bay la nguyén chinh gay ra mui héi va gay
téc cac duwong dng thoat nuwéce.

Tai thi trwérng hién nay mot s6 ché phdm: Microbe-lift (M§), EcoCleanTM (M), cling véi rat nhidu cac san pham
bot théng tac céng khac ¢ ngudn gbe tir Nhat, Han Quéc,... dugc thuong mai hoéa véi muc dich loai bo cac
mang bam dau mé& khi s&r dung cac chuing vi sinh vat c6 kha nang st dung dau m&, cac chat hivru co tr thirc an
dw thtra 13 ngudn dinh dwéng dé& chung sinh trwdng. Nhwng véi nhitng mang bam tao thanh bdi cac ching vi
khuan tao biofilm cé cAu tric bén vikng tai bé mat dwdng dng thi chua thay dwoc dé cap.

Theo c6ng bd ciia nhiéu nha khoa hoc trén thé giéi cho thay, dich nudi cdy ciia nhidu chding vi sinh vat cé kha
nang pha v& biofilm do cac ching vi sinh vat khac tao thanh bé&i ching c6 kha nang phéan hly céac thanh phan
cAu thanh nén I6p EPS bao vé t& bao vi sinh vat nhw: protein, polysaccharide hay DNA ngoai bdo. LasB elastase
va Esp serine protease dwoc tim thdy lan lwot trong trong dich nudi lodi Pseudomonas aeruginosa va
Staphylococcus cholermidis (Park et al., 2012). B-N-acetylglucosaminidase dwgc ma héa bédi gen dspB do
Actinobacillus actinomycetemcomitans tdng hop cé hiéu qua trong viéc lam gidm tinh bam dinh cla vi sinh vat ti
do tang cwong sw pha vo biofilm (Kaplan et al., 2003) Dich nudi cta loai ndm Penicillium funiculusum cé hiéu
qua cao trong viéc phan hay chét nén trong b|of|Im cla Pseudomonas aeruginosa va phan hay polysaccharlde
ngoai bao cla Pseudomonas fluorescens (Vickery et al., 2004). Nghién clru mai nh4t cia Li va ddng tac gia
(2020) cho thay, khi str dung methyl anthranilate cé kha nang pha vé& biofilm do Aeromonas sobria tao thanh.

Nhuw vay, co thé thdy rang, viéc pha v& biofilm c6 thé cho hiéu qua cao tir dich nudi cdy clia cac ching vi sinh vat.
Bén canh do, ngudn vi sinh vat rat phong phu, gia thanh khéng cao lai chwa dwoc tan dung hét. Do vay, trong
nghién ctru nay ching téi tién hanh sang loc cac chiing vi sinh vat cé kha nang pha v& biofilm va danh gia hoat
tinh mét sb enzyme phan hiy cac chét hitu co' tir bo swu tap ching gidng tai don vi. Cac két qua thu dwoc giup
nhém nghién ctru cé nhivng dinh hwéng dé co thé dwa ra san pham loai bé mang bam tai cac dwong éng thoat
nwéc sinh hoat bao vé méi trwong trong twong lai.
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NGUYEN VAT LIEU VA PHUONG PHAP
Chung vi khuan tao biofilm

Cac chiing vi khun ky hiéu la T3, T23 dwoc phan 1ap tir cac mau mang bam trén 6r)g thoat nwdc sinh hoat co
kha nang tao biofilm t6t dwgc str dung dé tao biofilm trong moéi trwéng gid dinh (Mau doi ching: Control - C).

Chung vi sinh vat str dung danh gia kha nang pha v& biofilm

Mudi mét ching vi sinh vat (10 chiing vi khudn va 1 chiing xa khuan) tir bd swu tap chiing gidng ctia Phong
CNSH Mbéi trwong, Vién Coéng nghé sinh hoc, VAST dwoc st dung dé hoat hoa nudi trén moi trwdng MPA trong
diéu kién hiéu khi trén may lac voi téc d6 150 vong/phit va nhiét do 28 °C + 2 °C. Sau 18 gio, ly tam 6.000 vong
trong10 phut, bé can. Dich ndi thu dwgce sau khi ly tam (dich thd) sé dwoc st dung dé danh gia kha nang pha
v& biofilm.

M6i trwvdng nudi cay vi sinh vat:

Mbi treong MPA dich aé nudi cy vi khuan (g/L): 5 g NaCl, 10 g peptone, 3 g cao thit; nwéc cat da 1 lit; pH 7-7,2.
Mbi trwdng Gause dé nudi cdy xa khuan (g/L): 20 g tinh bét tan, 0,5 g MgSQa. 7H20; 1 g KNOs; 0,5 g NaCl, 0,01
g FeS04. 7H20; 0,5 g K2HPO4; nwéc cat da 1 lit; pH 7. Dbi véi cac méi trweng thach, thanh phan nhw méi trwdng
dich nhuwng c6 bd sung thém 20 g/l agar.

Héa chat dé danh gia kha ning tao biofilm va thir nghiém hoat tinh enzyme
Dung dich tim tinh thé 0,1%; nwéc cAt vo trung, acetic acid 33% va thubc thir lugol.
Tao biofilm

Hai ching T3, T23 dwoc hoat héa trén méi trwong MPA dich va st dung lam céc chiing tao biofilm tbt. Qua trinh
tao biofilm dwgc thire hién theo mo ta clia Morikawa va dong tac gia (2006).

banh gia kha nang pha vo biofilm

Kha n&ng pha vé& biofilm dwoc thwe hién theo mé ta clia Pitts va dbng tac gia (2003) voi moi trwong tao biofilm la
MPA. Sau 48 gi¢ tao biofilm, dung pipet hat nhe dich nudi (khdng lam v& biofilm), rira bang 500 pl nwéc cat vo
trang (1&p lai 2 lan). Tiep dd, bo sung “dich thd” clia cac chiing thir nghiém vao, dat cac eppendorf trong tu nudi
30 °C v6i toc dd lac 1a 100 vong/phut. Sau 3 gio, l4y cac 6ng eppendorf ra, hut hét dich, rtra bang 500 pl nwéc
cht vo trung (Iap lai 2 Ian) nhudém bang 300 ul dung dich tim két tinh 0,1%, cb dinh & nhiét d6 phong 10 phat va
riva lai 2 1an bang nwéc cét vé tring. Bd sung 300 pl dung dich acetic acid 33%, tron déu roi pha Ioang va do OD

& bwéc séng 570 nm. Céac thi nghiém dwoc I18p lai 3 14n va cé dbi chivng 1a cac mau khong dwgc xt ly bdng dich
nudi vi sinh vat.

Panh gia hoat tinh sinh mét s6 enzyme phan giai cac hop chat hiru co’ cia cac chiing vi sinh vat

Hoat tinh moét sb loai enzyme c6 kha nang phan giai cac hop chét hitu co nhu: cellulose, a-amylase, protease
dwoc dinh tinh theo phwong phép khuyech tan trén dia thach. Cu thé nhw sau: Chuan bj cac dia thach chira méi
trwong cé bd sung 1% tirng loai co chat 1a CMC, tinh bét, casein twong tng véi cac cellulose, a-amylase,
protease. Sau khi duc I8 thach tién hanh tra mAu, trong d6, méi trwdng khdng chira vi sinh vat la Gbi chirng am,
céac giéng con lai 1a 100 pL dich cac chiing vi khuan nghién ctru. Sau 16 gid nudi tinh & nhiét dd tir 28 - 30°C, db
dung dich thudc thr lugol sao cho ngap kin mét dia thach. Sau 1 gi®, rtra lai mau bang nwéc cat réi quan sat do
dudng kinh cac vong sang mau trén nén thach chira co chét so véi giéng déi chirng am 1a moéi truong MPA.

Quan sat hinh thai khuén lac, hinh thai té bao

Chuing vi sinh vat c6 kha nang pha v& biofilm tét nhat duoc Iwa chon dé cy trai trén moi truong MPA thach va
quan §ét hinh thai té bao duw&i kl’nh_hién vi dién tir quét S4800 - Hitachi, Nhat Ban. Qua trinh dwoc thye hién voi
s phoi hgp cua Vién Vé sinh dich té trung wong.

Tach chiét DNA téng sé, PCR va giai trinh tw doan gen 16S rRNA

DNA tdng sé clia chling vi sinh vat lwa chon dwoc tach chiét, nhan doan gen 16S rRNA (cé kich thwéc 1500 bp)
v6i cdp mdi dac hiéu 27f (5-GAGTTTGATCCTGGCTCAG-3') va 1527r (5-AGAAAGGAGGTGATCCAGCC-3'),
thanh phan phan &ng PCR, quy trinh tinh sach san phdm PCR va xay dung cay phat sinh ching loai dwoc thuc
hién theo md ta ctia Cung Thi Ngoc Mai va ddng tac gia (2010).

KET QUA VA THAO LUAN
Kha nang pha v& biofilm ctia cac chung vi sinh vat

Dé danh gia kha nang pha vé& biofilm thi trwdc tién, 2 ching T3 va T23 dwoc tién hanh tao biofiim trén cac 6ng
eppendorf 1,5 mL sau 48 gi® nuodi Iéq véi tég dé 100 vong/phat. Dich nudi thé cta 11 chdng vi sinh vat thi
nghiém dwoc bd sung vao biofilm va lac véi tbc dd 100 vong/phut. Sau 3 gid cac mau dwoc lay ra dé thir kha
nang pha v& biofilm béi cac dich nudi thd nay. Két qua dwoc chi ra & Hinh 1 va Hinh 2.
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T két qua Hinh 1 va Hinh 2 cé thé thay réng, so v&i mau C dbi chirng dwoc tao tir 2 ching vi khudn tao mang
tot 1a T3 va T23 khi khong duoc xt ly thi trong 11 chlng thir nghiém thi cac ching B5, B24, 43, 53 va 51 c6 kha
nang pha v& biofilm tét hon han cac chlng con lai. Trong d6, chiing B5 cé kha nang pha v& biofilm 62%, ching
B24 co6 kha na&ng pha vé& biofilm 52,7% sau 3 gi& x& ly. Ching xa khudn XK cé kha nang pha v& biofilm thap
nhéat, chi dat 3,48% va cac chding con lai pha v& biofilm tr 19,4 - 28,3%.

Hoat tinh sinh mé6t s6 enzyme phan giai cac hop chét hiru co

Trong cac dwong 6ng thoat nwéc sinh hoat, ngoai biofilm do cac chling vi sinh vat hinh thanh con c6 cac hop
chét hivu co nhw protein, a-amylase, cellulose tr cac ngudn thuc phdm dw thiva trong qua’ trinh st dung. Do vay,
trong nghién ctru ndy ching t6i ciing tién hanh thir hoat tinh sinh mét s6 enzyme phan giéi cac hop chat hiu co
do bang phuwong phap khuéch tan trén dia thach véi cac co chét twong ung Ia casein, tinh bot tan va CMC.Két
qué cho thay, trong cac ching th&r nghiém thi ching B5 cé hoat tinh ca 3 loai enzyme manh nhét, tiép do la
chuiing B7. Riéng chiing B24 va XK khdng cé hoat tinh ca 3 loai enzyme thir nghiém (Bang 1).

Bang 1. BPuwong kinh vong phan giai co’ chat cia mot s6 enzyme

T Ky hiéu Tén enzyme T Ky hiéu Tén enzyme
ching Protease | Cellulase a-amylase chung Protease Cellulase | a-amylase

1 C 0,6 0,6 0,6 7 52 1,2 1,1 0,6

2 B24 0,6 0,6 0,6 8 53 1,1 1,2 0,6

3 4 1,1 0,9 0,6 9 B7 1,7 1,8 0,6

4 43 1,3 1,2 0,6 10 B5 2,2 2,2 1,3

5 44 1,1 1,4 0,6 11 LB 0,6 1,4 0,6

6 51 1,1 0,8 0,6 12 XK 0,6 0,6 0,6

Tir cac két qua trén co thé thay rang, chiing B5 c6 kha nang pha vé biofilm va hoat tinh sinh ca 3 loai enzyme tbt
nhat, ching B7 mac du cé hoat tinh sinh enzyme chi kém chling B5 va cao hon céac chiing con lai, tuy nhién kha
nang pha v& biofilm chi dat 28,3%. Chung B24 khong c6 hoat tinh sinh cac loai enzyme nhwng c6 kha nang pha
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v& biofilm cao chi sau chiing B5. Bén canh d6, ca 3 chiing nay khéng déi khang 1an nhau nén viéc sl dung két
hop cé 3 chiing nay khéng chi c6 khé nang pha v& biofilm ma con c6 kha néng phén giéi cac hop chat hivu co tai
cac dwong 6ng thoat nwéc thai va 3 ching nay da dwgc ching t6i lwa chon cho cac nghién ctru tiép theo.

Hinh thai khuan lac, hinh thai té bao

Khuén lac chiing vi khudn B5 mau trang duc, phang, moc lan, kich thuéc tir1 - 2 mm; dwdi kinh hién vi dién tr
quét, té bao dang hinh que, b& mét nhan, kich thwéc (1,3 - 1,5) x (0,4 - 0,6) pm. Ching B7 khuan lac mau trang
duc, kho, moc lan, bé mét nhin nheo, kich thuwéc tir 3 - 4 mm; dwéi kinh hién vi dién t& quét, t& bao dang hinh
que ngén, b& mét hoi xu xi, kich thwéc (0,6 - 0,7) x (1,4 - 1,5) ym. Ching B24 mau trédng duc, 16i, bong, dwong
kinh tr 1 - 2 mm; dwéi kinh hién vi dién t& quét, t& bao dang hinh que ngén, b& mét hoi xu xi, kich thuwéc
(2,4-2,6)x(0,3-0,5) um (Hinh 3).

Hinh 3. Hinh thai khuan lac va hinh thai té bao
cua cac chiang B5, B7 va B24

Tach chiét DNA téng sé, PCR va giai trinh tw doan gen 16S rRNA

D& phan loai phan t&r vi khuan thi viéc tach chiét DNA & mot viéc 1am can thiét. DNA cla vi khuén dwoc tach
chiét va nhan doan gen 16S rRNA vé&i cdp mdi dac hiéu. Tiép d6, trinh tw doan gen 16S rRNA dwoc xt ly bing
phan mém Bioedit va so sanh v&i cac trinh tw doan gen khac trén NCBI. Céc trinh tw so sanh cung duoc xt ly
trén phAn mém tin sinh Clustal X va st dung phan mém Mega4 dé xay dwng cay phat sinh ching loai (Hinh 4).
Pseudomonas sp. B24
Pseudomonas aeruginosa 51645 (JF513146)
Pseudomonas alcaligenes (D84006)
-Pseudomonas alcalophila (AB030583)
Pseudomonas anguilliseptica NCIMB 1949
-Pseudomonas amygdali (Z76654)
Pseudomonas antarctica (AJ537601)
_Acinetobacter b i DSM30007 (X81660)
| P. l androp (X67037)
100 L Pseudomonas antimicrobica NCIMB 9898T (AB021384)

Aminobacter aminovorans DSMT048T (AJ011759)
Bacillus halophilus DSM4771T (AI243920)

100

96

99

99

-Bacillus alcalophilus DSM 485 T (X76436)
Bacillus endophyticus (AF295302)
Bacillus acidicola 105-2 (AF547209)

100

Bacillus sp. SL213 (EF379274)
Bacillus acidiceler CBD 119 (DQ374637)

acillus sp. BS
62 acillus licheniformis EnB-bsysd (RM596522)
100 |Bacillus sp. BT

\Bacillus subsilis DSMI0 (AJ276351)

i
002

Hinh 4. Cay phat sinh chiing loai ctia cac ching B5, B7 va B24

Dwa trén két qua Hinh 4 nhan thay, trinh ty gen 16S rRNA ctia 2 chiing B5 va B7 ¢ quan hé gan giii v&i cac ching
thudc chi Bacillus, dac biét cé do twong dong cao t&i 99% véi ching Bacillus licheniformis EnB-bsys4 (KM596522)
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va Bacillus subtilis DSM10 (AJ276351). Ching B24 c6 d6 twong gi(“)ng Ién t&i 99% voi ching Pseudomonas
aeruginosa S164S (JF513146). Do vay, 3 ching nay dwoc dat tén lan lwot la Bacillus sp. B5, Bacillus sp. B7 va
Pseudomonas sp. B24.

Caéc nghién ctru trén thé gii da chi ra réng, dich nudi cay cla nhiéu ching vi sinh vat cé kha ning pha vé biofilm
do céc chiing vi sinh vat khac tao thanh b&i chiing c6 kha nang phan hiy cac thanh phan ciu thanh nén I16p EPS
bao vé té bao vi sinh vat. Trong cac dich nudi ciy dé, protease la 1 trong nhitng enzyme phd bién c6 kha nang
phan hay protein — 1a 1 trong nhitng thanh phan cAu thanh chd yéu 16p EPS. Monnappa va ddng tac gia (2014)
da st dung 10% dich nudi (v/v) loai Bdellovibrio bacteriovoruschira 2 loai enzyme la protease va DNase c6 kha
néng e ché t&i 75% biofilm ctia Staphylococcus aureus. Cac protease nhw: aureolysin, proteinase K, protease
spl, prothopain A va B khac c6 vai tro lam phan tan cac t& bao trong biofilm (Fleming et al., 2017). LasB elastase
va Esp serine protease duoc tim thdy Ian lwot trong trong dich nuéi loai Pseudomonas aeruginosa va
Staphylococcus cholermidis déu cé kha néng (rc ché va pha hiy cac biofilm cla S. aureus khi né da dwgc hinh
thanh (Park et al., 2012).

Bén canh céc loai enzyme c6 kha nang pha vé& biofilm k& trén thi cac hop chét khac nhw: a-D-galactopyranosyl-
(1->2) -glycerol-phosphate- 1 loai polysaccharide duwoc tim thay trong dich nudi cay loai Bacillus licheniformis cé
kha nang rc ché biofilm ddi v&i nhiéu nhdm vi sinh vat dac biét 1a Escherichia coli PHL628 and Pseudomonas
fluorescens (Sayem et al., 2011). Methyl anthranilate - mét hop chét hiru co vong thom duwoc tbng hop tir qua
trinh 1&n men 2 loai Escherichia coli va Corynebacterium glutamicum c6 kha néng (rc ché va pha vé biofilm trén
nhidu loai vi khuadn khac nhau nhuw: Pseudomonas aeruginosa, Vibrio vulnificus, Bacillus subtilis, Salmonella
enterica,... do né lam gidm ndng d6 c-di-GMP ndi bao va ting kha nang di ddng cla cac t& bao vi khuén trong
biofilm tlr 6 gay ra sy pha v& biofilm (Lee et al., 2019; Luo et al., 2019). Nghién clru mé&i nhét ctia Li va ddng
tac gia (2020) cho thay, khi st dung 0,5 ul/mL methyl anthranilate thi hop chat nay c6 kha nang lam giam 51,44%
biofilm do Aeromonas sobria tao thanh.

Nhw vay, cé thé thay rang, dich nudi cdy clia cac chiing vi sinh vat ma ching t6i lwa chon c¢é vai trd nhét dinh
trong qua trinh pha vé& biofilm. Trong dich nudi d6 c6 thé chira cac enzyme phan giai cac thanh phan ciu thanh
nén EPS hay cac hop chét hivu co khac cé khac c6 kha nang lam gidm kha nang lién két, ting kha nidng di dong
clia cac té bao vi khuan trong biofilm tir d6 gay ra sw pha vé& biofilm. Tuy nhién dé cé thé khéng dinh dwoc chinh
xac yéu td nao pha hay biofilm ctia cac chang vi sinh vat thi cAn cé cac nghién ciru chuyén sau hon.

KET LUAN

T 11 chdng vi sinh vat trong bo swu tap chiing giéng, ching téi d& tuy&n chon dwoc 3 ching vi khuén, trong d6
chiing Bacillus sp. B5, Pseudomonas sp. B24 va Bacillus sp. B7 c6 khé nang pha v& biofilm 1an lwot la 62; 52,7
va 28,3%. Trong 3 chiing vi khudn nay, ching Bacillus sp. B5 va ching Bacillus sp. B7 ¢6 hoat tinh enzyme phan
gidi cac hop chét hivu co | protease, cellulose va amylase cao. Do vay, khi s& dung két hop 3 chiing nay khéng
nhirng cé thé pha vé& biofilm ma con kha nang phan hdy cac hop chat hitu co' trong cac mang bam tai cac dwong
4ng thoat nwéc sinh hoat.

Loi cdm on: Cong trinh duoc thuc hién voi sy hé tro kinh phi tir Dé tai co s6 nam 2020 ma sé CS20-18 do Vién Cong nghé
Sinh hoc tai tro' va sur dung cdc trang thiét bi tai Phong Cong nghé sinh hoc Méi truong, Vién Cong nghé Sinh hoc.

TAI LIEU THAM KHAO

Costerton JW, Cheng KJ, Geesey GG, Ladd TI, Nickel JC, Dasgupta M, Marrie TJ (1987). Bacterial biofiims in nature and
disease. Annu Rev Microbiol 41: 435-464.

Cung Thj Ngoc Mai, Tran Hai Bang, Nguyé&n Van Béc, Nghiém Ngoc Minh (2010). Kha nang phan hay hydrocarbon thom da
nhan va phenol cla chiing vi khudn BTL11 phan Iap tlr nwéc thai khu cdng nghiép. Tap chi Céng nghé sinh hoc 8(3B): 173.

Fleming D, Chahin L, Rumbaugh K (2017). Glycoside hydrolases degrade polymicrobial bacterial biofilms in
wounds. Antimicrob Agents Chemother 61.

Kaplan JB, Ragunath C, Ramasubbu N, Fine DH (2003). Detachment of Actinobacillus actinomycetemcomitans biofilm cells
by an endogenous B-hexosaminidase activity. J Microbiol 185(16): 4693-4698.

Lee LH, Kim SY, Kim JE, Han YD, Kim BG, Ahn JH (2019). Synthesis of methylated anthranilate derivatives using
engineered strains of Escherichia coli. J Microbiol Biotechnol 29(6): 839-844.

Li T, Sun X, Chen H, He B, Mei Y, Wang D, Li J (2020). Methyl anthranilate: A novel quorum sensing inhibitor and anti-
biofilm agen against Aeromonas sobria. Food Microbiol 86: 103356.

Luo WZ, Cho SJ, Lee YS (2019). Microbial production of methyl anthranilate, a grape flavor compound. Appl Biol Sci
116(22): 10749-1075.

400



HOI NGHI CONG NGHE SINH HOC TOAN QUOC 2020

Morikawa M, Kagihiro S, Haruki M, Takano K, Branda S, Kolter R, Kanaya S (2006). Biofilm formation by a Bacillus subtilis
strain that produces gamma-polyglutamate. Microbiol 152: 2801.

Park JH, Lee JH, Cho MH, Herzberg M, Lee J (2012). Acceleration of protease effect on Staphylococcus aureus biofilm
dispersal. FEMS Microbiol Lett 335: 31-38.

Pitts B, Hamilton MA, Zelver N, Stewart PS (2003). A microtitter plate screening method for biofilms disinfection and removal.
Microbiol Met 54: 269-276.

Sayem SMA, Manzo E, Ciavatta L, et al., (2011). Anti-biofilm activity of an exopolysaccharide from a sponge-associated
strain of Bacillus licheniformis. Microbial cell factories 10: 74.

Vickery K, Pajkos A, Cossart Y (2004). Removal of biofilms from endoscope: Evaluation of detergent efficacy. Inf Con 32:
170-176.

SCREENING BREAKING - BIOFILM AND EXPRESSING ENZYME ABLE
TO HYDROLYSE ORGANIC COMPOUND MICROORGANISIMS

Cung Thi Ngoc Mai', Do Thi Lien'!, Hoang Phuong Ha'2, Lé Thi Nhi Cong'-2

! Institute of Biotechnology
2 Graduate University of Science and Technology, Vietnam Academy of Science and Technology,

SUMMARY

At the sewage pipes, there is always plaque from microorganisms and the adhesion of numerous organic
compounds, grease and other solids. The adhesion formed by microbe is the biofilm containing mainly
polysaccharide, protein and/or extracellular DNA leading to terrible odors and clogging of drainage pipes. The
fluid culture of many microorganisms is capable of breaking down biofilm produced by other microorganisms
because they can decompose the layer of protein, polysaccharides or extracellular DNA forming biofilm. In this
study, we screened three out of eleven strains of microorganisms whose cultures were either capable of breaking
the assumed biofilm or producing some enzymes that degrade organic compounds. Among the three selected
strains, B5 strain has the highest enzyme activity such as protease, amylase, cellulase and has the ability to break
62% of biofilm; the strain of B7 has the activity of producing enzymes less than B5 strain and the ability to break
biofilm reaches 28.3%. Although the enzyme activity of B24 strain is not high but the biofilm breaking
performance also reached 54.7%. By observing morphology and comparing the sequences of 16S rRNA gene
with other gene sequences on National Center for Biotechnology Information (NCBI), B5 and B7 strains were
closed with Bacillus genus; B24 strain was closed with the bacterial strains of genus Pseudomonas. Therefore,
these three strains were named Bacillus sp. BS, Bacillus sp. B7 and Pseudomonas sp. B24, respectively. The
results from this study provide us with a new perspective on the role of the compound due to the biosynthetic
bacteria being able to eliminate biofilm in the future.

Keywords: Biofilm, breaking biofilm, enzyme, plaque, sewage pipes.
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