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Sy hinh thanh biofilm ctia vi khu4n trén bé mat thiét bi ché bién sita c6 thé lam giam chat
luong va an toan cta san phdm. Nghién ctu nay duoc thuc hién nhim phan lap, tuyén chon va
dinh danh cac chiing vi khudn c6 kha ning hinh thanh biofilm tir stta bo tuoi duoc thu thap tai
4 ho chan nuoi nhé 18 trén dia ban phuong Cai Rang, thanh phé Can Tho. Tong cong 12 mau
sita duoc phan 1ap vi khuén trén moi truong chon loc, danh gia kha ning hinh thanh biofilm
bang phuong phap dinh luong in vitro, dinh danh chiing tao biofilm manh nhat thong qua giai
trinh tu gen 16S rRNA. Két qua thu duoc 10 dong vi khudn c6 kha ning hinh thanh biofilm,
trong d6 dong CT412 tao biofilm manh nhat va duoc xac dinh 1a Serratia nematodiphila.
Chutng nay c6 kha ning sinh enzyme protease va lipase ngoai bao, tiém 4n nguy co giy viém
va & bo va 1am hu héng stra. Két qua nghién cttu cung cap thong tin co sé cho cac nghién ctu
tiép theo vé kiém soat vi khuén sinh biofilm trong san xuat va ché bién sira.

T khoba: Biofilm, dic diém sinh hoc, Serratia, sita bo tuoi, vi khuan.

1. DAT VAN BE

Sita bo la thuc phdm giau dinh dudng, bao
gom 4 thanh phan chinh vé mat dinh luong la:
Nuoc, chét béo, protein va duong lactose, cling voi
cac thanh phan phu nhu khoang chat, enzyme,
vitamin va khi hoa tan [1]. Ham luong vi sinh vat
trong stra 1a dic tinh quyét dinh chat luong stra
cling nhu dic tinh cdm quan va chat luong san
phdm. Vi khudn wa lanh phat trién trong sita &
nhiét do thdp sinh ra enzyme protease va lipase
ngoai bao lam anh hudéng dén chat luong sira [2].
Heé vi sinh vat trong sira c6 lién quan chat ché dén
st an toan va chat luong ctia cac san phim sira, do
d6 viéc xac dinh dic diém cta sy thay déi thanh
phan vi sinh vat trong sita tuoi nguyén liéu 1a rat
quan trong [3].
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Stra bo tuoi nguyén liéu co thé bi nhiém vi
khuin tir nhiéu nguén khac nhau trong moi
truong. Hé vi sinh vat trong sira rat da dang, bao
gom ca céac loai ua lanh phat trién & nhiét do thap
nhu cac loai thuoc chi Pseudomonas va ho
Enterobacteriaceae, c6 kha nang sinh ra cac
enzyme bén nhiét. Hién tuwong nay duoc ghi nhan
& cac loai hinh thanh bao tir khang nhiét song sét
qua qua trinh xtt ly nhiét, tao biofilm trén thiét bi
ché bién stta anh huong dén chat luong sita [4].
Biofilm vi khuidn duoc hinh thanh béi cac cong
déng vi sinh vat trong mdi truong tao thanh cac
ma tran polyme bam dinh trén bé mit sinh hoc va
phi sinh hoc [5]. Su hién dién cia biofilm duoc coi
la mo6i nguy hiém ddi voi sitc khoe dong vat vi
chang cing c6 thé chia vi sinh vat gay bénh va
viéc kiém soat suc khoe va bénh tat dong vat phu
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thudc rat nhiéu vao kha ning kiém soat su hinh
thanh biofilm ctia vi khuén [6].

Trong nganh cong nghiép stta, sy hinh thanh
biofilm vi sinh vat trén bé mit thiét bi ché bién va
tai cac trang trai chin nudi bo sita c6 thé gay anh
huong nghiém trong dén chat luong va do an toan
clia sita nguyén liéu ciing nhu san phdm cudi
cting. Céc vi sinh vat hinh thanh biolfim c6 thé san
sinh protease va lipase chiu nhiét ngoai bao duoc
tiét ra bén ngoai moi truong anh hudng dén chat
luong sita [7], c6 thé ké dén nhu: Pseudomonas,
Aeromonas, Serratia, Acinetobacter [8].

Dé dam bao chat luong sita bo tuwoi nguyén
lieu va dé xuat cac giai phap phong ngtra hue hong
sita tir vi khuén tao biofilm, nghién ctru nay duogc
thuc hién nham phan 1ap va xac dinh cac loai vi
khuén tao biofilm, tir do co thé dé xuat bién phap
bao quan tot nhat.

2. NGUYEN VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Phan lap vi khuin

2.1.1. Thu mau va phan Iip vi khuan

Mau sita bo tuoi nguyeén lieéu duoc thu tir bon
ho chian nuéi bo sira tai phuong Cai Rang, thanh
pho Can Tho, vao buéi sang (6 - 7 gio) trong qua
trinh vét sita ddu ngay. Mdi ho c6 quy mo 8 - 15
con, nudi theo phuong thitc ban chan tha, st dung
giong bo lai Holstein Friesian (HF) véi do tudi 3 -
6 nam va dang & ltta dé thit 2 - 4. Tai moi ho, stta
duoc 14y tir 3 c4 thé bo khoe manh (khong co dau
hiéu viém vu), vat truc tiép vao ong falcon vo
trung 50 mL, mdi ca thé 14y mot mau riéng biét.
Sau khi thu, cac mau duoc bao quan trong thung
d4 lanh (4 - 8°C) va van chuyén dén phong thi
nghiém trong vong 2 gio dé tién hanh phan tich.
Sau d6 ghi nhan, bdo quan lanh va van chuyén vé
phong thi nghiém trong vong 6 gi¢. Cac mau sira
bo tuwoi nguyén liéu sau khi thu duoc bao quan &
nhiét do 4 - 8°C trong toi da 12 gio trudc khi xt ly.
Muc tiéu phan 1ap tap trung vao nhém vi khuin
Gram am c6 kha nang hinh thanh biofilm, dac biét
1a cac loai wa lanh va c6 y nghia trong hu hong stta
(Pseudomonas spp., ho Enterobacteriaceae). Mau
duoc cay trai trén moi truong chon loc Cetrimide
agar (CA) trong dia petri va i & 30°C trong 24 - 48
gi¢or dé thu nhan khuén lac dién hinh. Cac khuin

lac nghi ngo sinh biofilm duoc kiém tra kha ning
tao biofilm bang phuwong phép dia 96 giéng nhuom
tim tinh thé. Ching sinh biofilm manh nhat sau do
duoc dinh danh bing giai trinh tu gen 16S rRNA.

Qua trinh phan lap cac dong vi khuén tir cac
mau sira bo tuoi nguyén lieu duoc tién hanh theo
cac buoc nhu sau: Pha loang, trdi mau trén moi
truong CA gdém: 45,3 g/L cetrimide agar; 10 ml/L
glycerol va 3,4 g/L agar [9]. Sau d¢, tién hanh lam
thuan, quan sat, mo ta dic diém khuén lac cta vi
khuén phan lap duoc va trit mau rong.

2.1.2. Xac dinh kha nang hinh thanh biofilm

Phuong phap xac dinh kha nang hinh thanh
biofilm trén dia 96 giéng duoc thuc hién theo mo
td ctia Stepanovi¢ va cs (2007) [10], Fallah va cs
(2017) [11] véi cac budce tién hanh nhu sau:

Budc 1. Nuoi tang sinh: Nudi cdy vi khudn
trong 4 mL moi truomg TSB + Y (30 g/L Tryptone
Soy Broth; 5 g/L Yeast) vo trung va lic 200
vong/phut trong 12 gio.

Buéc 2. Chuian bi huyén dich vi khuin:
Chuyén 1 mL dich vi khu4n nuéi ting sinh & budc
1 vao 6ng nghiém chira 9 mL moi truong TSB + Y
vo trung. Tron déu bing may vortex. Lac 200
vong/phut trong 12 gio.

Budce 3. Nuoi cdy tinh: Chuyén 100 pl huyén
dich vi khudn vao méi giéng co sin 100 ul moi
truong TSB + Y clia dia nhua vo trung 96 giéng.
Mobi mau duoc 1ap lai 3 1an. Nudi cdy tinh & 37°C
trong vong 48 gio.

Budc 4. Rba troi vi khudn khong bam vao
thanh/day dia: Ria troi vi khudn khong bam vao
day/thanh dia bang 200 pL dung dich Phosphate
Buffer Saline (PBS 1X: 8 g/L NaCL; 0,2 g/L KCL;
1,44 g/L Na,HPO,; 0,24 g/L KH,PO,); lap lai 3 1an
sau d6 tham kho giéng.

Budc 5. C6 dinh biofilm: Cé dinh vi khuin
bam vao thanh/day dia bang 200 ul methanol. Giir
dia & nhiét do phong trong 20 phut. Loai bo hoan
toan methanol trong giéng bang cach vdy va thim
kho.

Buédc 6. Nhuom biofilm: Dung pipet hat 200
pL dung dich tim két tinh (crystal violet) 1% vao
modi giéng va gitr trong 15 phat & nhiét do phong.
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Loai bd hoan toan dung dich tim két tinh bing
cach vdy va tham kho. Loai b hoan toan thudc
nhuéom thira (khong thdm vao 16p biofilm) bing
cach rtra moéi giéng bang 200 ul PBS 1x; lap lai it
nhat 3 14n cho dén khi khong con mau cda thude
nhudm sau khi tham kho giéng.

Budc 7. Po mat do quang (OD - Optical
Density) ctia dich vi khuén tai budc séng 570 nm
dé xac dinh kha nang tao biofilm. Gia tri OD
nguong duoc tinh dua trén trung binh céng cua
cac gia tri OD doi chimg am cong véi 3 lan do lech
chuén.

banh gia mitc sinh téng hop biofilm cta vi
khuin duoc thuc hién gia tri OD ngudong (ODc)
duoc tinh theo cong thic:

ODc = 0D + 3SD.

Trong do6: ODc la gia tri nguong OD duwong
tinh; OD 14 gi4 tri OD trung binh ctia cic mau dsi
chimg am; SD 1a do léch chuén cta gia tri OD cta
cac mau doi ching am.

banh gia vi khuin tao biofilm: Mau duong
tinh (sinh téng hop biofilm) 14 nhétng mau c6 gia
tri OD,;, > ODc. Mtc tao biofilm duwoc danh gia
nhu sau: Khong tao mang biofilm (OD,;, < ODc),
tao mang biofilm yéu (ODc < OD,;, < 20Dc), tao
mang biofilm trung binh (20Dc < OD,;, < 40Dc)
va tao mang biofilm manh (40Dc < OD,,;,).

2.1.3. Gidi trinh tir gen 16S-1RNA xédc dinh loai
vi khudn sinh tong hop biofim

Tuyén chon dong vi khudn c6 mtc sinh téng
hop biofilm cao nhat dé giai trinh tu gen 16S-rRNA
v6i cap moi 27F (5-AGAGTTTGATCTGGCTCAG-
3’) va 1492R (5-TACGGYTACCTTGTTACGACTT-
3) [12] duoc st dung dé khuéch dai doan gen 16S-
rRNA. Thanh phan ctia mot phan tng PCR 25 pL
gbém 12,5 pL master mix; 0,25 pL méi loai moi (0,25

pM); 5 pL ADN; 7 puL nuéc khir khodng vo trung.
Chu ky nhiét ctia phan tmg PCR gém 95°C (6 phut);
40 chu ky nhan s6 luong ADN véi nhiét do va thoi
gian twong tng la 5°C (30 gidy), 55°C (30 giay), 72°C
(30 giay); 72°C (5 phut). San phdm PCR duoc kiém
tra bing ki thuat dién di trén gel agarose 1,5%
(Merck) va duoc giai trinh tu tai Cong ty Macrogen
(Han Quoc) bang phuong phap Sanger [13].

2.2. Xt ly s0 lieu

Thi nghiém duoc bo tri theo thiét ké hoan
toan ngau nhién, trong d6 mdi chang vi khuin
duoc xem la mot nghiém thuic. Cac nghiém thic
duoc 1dp lai 3 14n, moéi 1an lip st dung mot mau
rieng biét. Vi tri cac dia 96 giéng trong qua trinh 0
va xtt ly duoc sip xép ngau nhién bang cach st
dung bang s6 ngau nhién dé loai bé anh huéng
clia sai s6 hé thong va cac yéu t6 ngoai lai. Cac
thong so t6i wu duoc xac dinh tir két qua caa thi
nghiém trudc va duoc st dung cho thi nghiém tiép
theo. Phan mém Microsoft Excel 2010 duoc st
dung dé nhap va xit Iy s6 lieu tho, tinh cac trung
binh va vé biéu do.

Trinh tu nucleotide duoc phan tich bang phan
mém Geneious va duoc so sanh voi gen tuong tmg
trong ngan hang di lieu ctia NCBI sir dung cong cu
BLASTh. Dua vao két qua phan tich trinh ty ADN va
khoa phan loai vi khu4n ctia Bergey dé dinh danh
cac dong vi khu4n c6 kha nang téng hop biofilm.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. bic diém va kha ning hinh thanh biofilm
clia cac chiing vi khu4n

Tir 6 mau sita bo tuoi nguyén liéu phan lap
duoc 10 dong vi khu4n trén moi truong cetrimide
agar (CA). Két qua xac dinh cac dac diém khuin
lac va té bao ctia 10 dong vi khuén trén (Bang 1).

Bang 1. Bic diém hinh thai va khu4n lac ctia 10 dong vi khudn c6 kha niing tao biofim

Dong | Pac diém Dic diém khtlfin lac
STT | . A, i Hinh . Bia khuan bo Kich thuéc
vi khuan té€ bao Mau siac o
dang lac noi (mm)
1 CT130 Cau Tron Hong Nguyén Mo 1,8-2,0
2 CT412 | Que ngan Tron Hong Nguyen Mo 0,7-2,1
3 CT210 | Que ngan Tron Do Nguyén Mo 2,2-3,1
4 CT220 | Que ngan Tron Tring duc Nguyén Lai 1,8-2,9
5 CT314 | Que ngan Tron bé Nguyén Mo 1,0-3,1
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6 CT490 | Que ngan Tron Trang duc Nguyén Mo 1,0-1,3
, . Trang . .

7 CT280 | Que ngan Tron frong Nguyén Mo 1,5-2,0
., . Trang A ..

8 CT211 | Que ngan Tron trong Nguyén Lai 1,3-3,8

9 CT320 | Que ngan Tron Trang duc | Rangcua | Mo 1,0-1,3

10 | CT470 | Que ngan Tron Trang duc Nguyén Mo 1,3-2,1

Hinh dang té bao quan sat kinh hién vi chu
yéu c6 hinh dang que ngan (9/10) va hinh cau
(1/10). Vé dac diém khudn lac cta hau hét c6
dang hinh tron, c6 mau tring duc (4/10), tring

trong (2/10), hong (2/10) va do (2/10); khuan lac
thuéc dang bia nguyén (9/10) va bia riang cua
(1/10); do ndi dang mo (8/10) va dang lai (2/10);
kich thuoc té bao dao dong tir 0,7 - 3,8 mm.

Bang 2. Kha niing tao biofilm va mttc sinh téng hop ciia cac dong vi khudn

Mikc sinh téng hop biofilm
STT Mau Gia Frj OD trung | Kha .na.ng tao / Trang
binh + SD biofilm Yéu Manh
binh :
1 b/C 0,0781 + 0,0161 -
2 CT130 0,3966 + 0,0673 + +
3 CT412 0,5995 + 0,0352 + +
4 CT210 0,3157 + 0,0057 + +
5 CT220 0,1346 + 0,0138 + +
6 CT314 0,1345 + 0,0102 + +
7 CT490 0,1935 + 0,0203 + +
8 CT280 0,1779 + 0,0314 + +
9 CTa211 0,1467 + 0,0548 + +
10 CT320 0,3092 + 0,0364 + +
11 CT470 0,2638 + 0,0047 + +

Ghi chu: PC: Doi ching; OD: do duc té bao; SD: d¢ léch chuan.

Két qua xac dinh gia tri mat do quang (OD)
trung binh va danh gid mc do hinh thanh biofilm
ctia cac dong vi khuin duoc trinh bay & bang 2.
Trong tong s6 10 dong vi khuidn khao sat, co 1
dong (CT412) c6 kha ning sinh téng hop biofilm
manh, giap khoang 7,67 lan so véi doi chimg; 4
dong (CT130, CT210, CT320, CT470) c6 kha nang
& muc trung binh (gap hon 2 14n so véi doi ching);
5 dong (CT220, CT314, CT490, CT280, CT211) c6
kha nang & mtc yéu. Dua trén két qua nay, dong
CT412 c6 kha ning san sinh biofilm manh nhat -

duoc lua chon dé phan tich dac tinh di truyén gen
16S rRNA.

3.2. Dinh danh dong vi khudn cé kha ning
hinh thanh biofilm manh nhét

Trinh ty gen 16S rRNA ctia dong dong CT412
duoc khuéch dai doan gen 16S rRNA béng ciap moi
27F/1492R; san phdm ~1,4 kb duogc gidi trinh tu
Sanger 2 chiéu, ldp rdp va cit tia tao trinh tu
consensus dai 1362 bp (Hinh 1; ma hiéu
CT412_1362bp). Trinh tu thu duoc duoc so sanh voi
co s dit litu 16S rRNA tréen NCBI bang BLASTh.
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ATGGCAGGGGCGCGGCTACACATGCAGTCGAGCGGTAGCACAGGGGAGCTTGCTCCCTGGGTGAC
GAGCGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACG
GTAGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATG
TGCCCAGATGGGATTAGCTAGTAGGTGGGGTAATGGCTCACCTAGGCGACGATCCCTAGCTGGTC
TGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGG
GGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGG
TTGTAAAGCACTTTCAGCGAGGAGGAAGGTGGTGAACTTAATACGTTCATCAATTGACGTTACTCG
CAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATC
GGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCA
ACCTGGGAACTGCATTTGAAACTGGCAAGCTAGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTA
GCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTG
ACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAAC
GATGTCGATTTGGAGGGTGTGCCCTTGAGGCGTGGCTTCCGGAGCTAACGCGTTAAATCGACCGC
CTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAG
CATGTGGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCCAGAGAACTTTCAGA
AGATGGATTGGTGCCTTCGGGACTCTGAGACAGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGA
AATGTTTGGGTTAAGTCCCGCAACGAGCGCACCCTTATCCTTTGTTGCCGCGGTTCGGCCGGGAAC
TCAAAGAGAATGCCGTGATAACTGAGGAGAGGGGGGGGAGGACGTCCAGTCCTCATGGCCCTTCC
AATAAGGGTACCCCCGGCTCCATGGGTTAACAAAAGAAAGAACCTCCTCAACCAGCGGACCCCCAA
AAAACCCCAACCCGAGTGGGAGGGCGCCTCCCCCCCCAAACCGGAACCTTTTATTTAAATAAAAAA
AATTAGGAA AAAAAATCCCCCCCTTTTTACCCCCCCCCCCCCACCCCGGAAGGG

Hinh 1. Trinh tir gen 16S rDNA ctia dong vi khuidn CT412 >CT412_1362pb
Két qua nghién cttu cho thdy, dong CT412 c6 (NR_036886.1; 97,03%), S marcescens subsp.
muc twong déng 96,86 - 97,03% voi cac loai thuoe chi  marcescens ATCC 13880 (NR_113236.1; 96,95%), S.
Serratia, v6i @6 bao phtt 87%. Nam két qua khop  surfactantfaciens (NR_169468.1; 96,86%) va S
hang dau gom: Serratia marcescens (NR_114043.1;  nematodiphila (NR_044385.1; 96,86%) (Bang 3).
97,03%), S. marcescens subsp. sakuensis
Bang 3. Cac dong vi khu4n c6 trinh ti tuong ddng véi dong vi khudn CT412

PR . o A bobao | Do tuong . .
Cac dong vi khuan tuong dong phit @) | déng (%) Ma truy cap

Serrtia marcescens strain NBRC 102204 87 97,03 NR_114043.1
Serrtia marcescens subsp. sakuensis strain KRED 87 97,03 NR_036886.1
Serrtia marcescens subsp. marcescens ATCC 13880 strain

JCM 1239 87 96,95 NR_113236.1
Serrtia surfactantfaciens strain YD25 87 96,86 NR_169468.1
Serrtia nematodiphila DZ0503SBS1 87 96,86 NR_044385.1
Serrtia marcescens subsp. marcescens ATCC 13880 strain

DSM 30121 87 96,86 NR_041980.1

Véi muc tuong dong < ~98,65% (nguong thuong  (CT412) cho dong phan 1ap nay 13 Serratia sp. CT412.
dung dé phan biét toi loai bang 16S rRNA), két qua  Dé x4c dinh t6i loai, cAn bd sung cac chi thi phan t c6
khéng dinh CT412 thuoc chi Serratia nhung chua dd d6 phan gidi cao hon (vi du gyrB, rpoB) hoac phan
chic chin dé gan tén loai. Do do, nghién cttu ndy sé tich cay phat sinh (NeighborJoining/Maximum
dimg lai & cap chi, dong thoi gan ma dinh danh rieng  Likelihood) véi bootstrap phtt hop.
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Giai trinh tir gen 1a budc dau dé dinh danh mot
dong vi khuin, gép phan rut ngin thoi gian dinh
danh nhung bén canh do, can két hop voi khao sat
kiém tra cac dic diém hinh thai va sinh héa dé cé thé
di dén két qua dinh danh chinh xac [14]. Vi khuidn
Serratia 1a vi khudn Gram am ky khi tiy tién c6 mat
khédp noi trong méi trueong, duoc tim thay trong dat,
nudc, phan bo va duoc coi 1a mam bénh co hoi cé thé
gay viem v bo. Serratia khi xAm nhap vao bo sé lay
lan tr con bo nay sang con bo khac trong qua trinh
vit sita, lau kho num va. Serratia c6 kha nang khang
sinh nén dé diéu tri bénh viém va bo c6 thé dung
thudc xit chtta iodine va can diéu tra thoi gian vat sita
dé xac dinh bat ky nhimg khu vuc c6 thé lam gidm
nguy co lay lan trong dan bo nuéi [15, 16].

Cho dén nay, vi khuin Serratia spp. duoc mo ta
phan lap tir dat, nudc va ciing duoc phan lap tir sita.
Chung c6 thé hinh thanh biofim trén cac bé mit tro
va tao ra cac enzyme ngoai bao chiu nhiét, do d6
ching c6 kha ning gay hu hong & cac thoi diém
khéc nhau trong qua trinh ché bién sita [17]. Cac loai
Serratia la cac vi sinh vat gay bénh co hoi duoc biét
dén c6 thé gay ra cac van dé vé chat luong thuc
phdm. Céc loai Serratia sau day c6 thé 1a nguyén
nhan gy ra su d6i mau d6 cha stta: Serratia
marcescens, Serratia rubidaea, Serratia plymuthica
va Serratia nematodiphila. Sic t6 diac trung cda
chiing 14 prodigiosin mau d6, mot chat chuyén hoa
thit cap khong tan trong nudc duoc san xut trong
cac diéu kién moi truong cu thé [18]. Vi khudn
Serratia spp. voi tiém ning gay hu hong cao da duoc
phan 14p tir stta twoi nguyén liéu & Brazil c6 kha nang
sinh ra enzyme protease va lipase ngoai bao nhin
manh rang Pseudomonas spp. va Serratia
liquidefaciens duoc x4c dinh 12 nhimg vi khuin gy
hu hong chiém wu thé tim thdy trong sita lanh &
Brazil [19]. Ca 2 chi Serratia va Pseudomonas dugc
tim thdy & bé mat bén trong cta thiét bi ché bién sita
va ton tri sita [20, 21]. Trong do, Serratia 1a nhitng
nha san xuat biofilm manh va san xuit enzyme
protease va lipase ngoai bao chiu nhiét gay hu hong
stta. Vi vay, sau khi dinh danh bang phuong phap
gidi trinh tur gen cua dong vi khudn CT412 sinh
biofilm manh nhat cho thdy vi khudn CT412 la
Serratiasp. CT412.

4. KET LUAN

12 mau sita bo tuoi nguyén liéu thu nhan ti
cac trai nudi bo sita da phan 1ap duoc 10 dong vi
khuén c6 kha ning tao biofilm, trong dé ching vi
khudn Serratia nematodiphila CT412 tao biofilm
manh nhat 1a vi khudn Gram am; cé té bao hinh
que; khuén lac hinh tron va c¢6 mau hong, kich
thudc khudn lac 0,7 - 2,1 mm; san sinh ra enzyme
protease va lipase ngoai bao sau 72 gi® nuoi cdy &
nhiét do 37°C. Vi vay, can phai kiém soat su tai
nhiém loai Serratia vao sita bo tuoi nguyeén lieu
dan dén gidm chat luong sita thong qua viec kiém
soat méi truong chan nudi, sitc khée dan bo, vé
sinh va st triing qua trinh vit sita.
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BIOLOGICAL CHARACTERISTICS OF A STRONG BIOFILM-FORMING BACTERIAL STRAIN
ISOLATED FROM COW’S MILK RAW OF LIVESTOCK FARMERS
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Abstract

Bacterial biofilm formation on dairy processing equipment surfaces can adversely affect
product quality and safety. This study aimed to isolate, screen and identify biofilm-forming
bacterial strains from raw cow’s milk collected from four smallholder dairy farms in Cai Rang
ward, Can Tho city, Vietnam. A total of 12 milk samples were cultured on selective media,
biofilm-forming ability was quantitatively assessed under laboratory conditions, the strongest
biofilm-producing strain was identified through 16S rRNA gene sequencing. Ten biofilm-
forming bacterial strains were obtained, among which strain CT412 exhibited the highest
biofilm production and was identified as Serratia nematodiphila. This strain demonstrated
extracellular protease and lipase activities, indicating potential risks of causing bovine mastitis
and milk spoilage. The findings provide a scientific basis for further studies on controlling
biofilm-forming bacteria in dairy production and processing.
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