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TOM TAT

Ngay nay, caca phim nhra truyén thdng ngay canguoc Sr dung pho bién. Tuy nhién,
do dic tinh khé phaniy, cac an phim nhra c6 ngén goc hoa du nayda gay nén kn tuong
6 nhiém réc thi dang baatong. Viéc sr dung cac 4t liéu sinh loc (biopolymer) co tinhang tr
phan iy nhr hydroxybutyrate (PHB), poly (lactic acid) (PLA)ply (e-caprolactone) (PCL)...
dé thay ti¢ cac &n phim nhra truyén thing da vadang thu hat s quan tdm ga nhéu nha
nghién ¢u. Mac du la it liéu cé kh nang tr phan tiy sinh ke, tuy nhién c6 it nghiénia vé
kha niang tir phan iy sinh ke aia PLA, dic biét la sx phan iy nhy cac vi sinh at. Tir cac nau
dat va nréc thai thu duoc tai cacdiadiém 6 nhém rac thi & Viét Nam, 12 chng vi khiin c6
kha nang phan khy PLA d&duoc phan 4p bing phrong phap lam giau moitdng. Trong 6 cac
chung phan dp, ching T2 dugc chpn cho nghién eu tiép theo nkv kha nang sinh trong t6t
trong modi trdng tuyén chon c6 B sung PLA 1a ngén cac bon duy riti. Sau 20 ngay nudiy
& nhiét do 37°C, ching T2 c6 ki ning phan hy hon 79,9 % drong PLA duoc b sung vao moi
truong. Chang T2 ding phan by hon 39,9 % PCL va 71 % PHB batau sau 20 ngay nudi
cidy ¢ 37 °C. Két qua phan tich trinhu 16S rDNA cho thy chang T2 trong ddng 99,9 % Vi
trinh tr gen 16S rDNA @aKlebsiella variicola AJ783916.

Tu khéa Vi sinh vat phan liy, Poly lactic axit, pharip, Klebsiella

1. MO PAU

Polymer sinh hc cé nhéu dic tinh trong tr nhr polymer 6ng hop tir dau m6 nhung lai wu
diém 1a c6 kf nang b phan liy boi vi sinh Vit trong tr nhién thanh cacdp chit co ban nhr
cacbon, CQ H,0 dodé khéng gay 6 nBim méi tarong. Polymer sinhdt 1a cing polymer éng
hop tr cac polyester nh poly (L-lactic) (PLA), poly B-hydroxybulyrate) (PHB), polyef
caprolactone) (PCL)... PLA ¢ duoc sin xuit voi s lugng ngay njt nhicu trong nliing rém
gan day. Chungduoc sr dung trong cong nghp gia cong nha dé san xuit cac an phim nhr
chai b, cac lai bao bi hay trong céng ndimi droc phim, y € nhue cac lai chi khau, vt li¢u
thay tré... [1].
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Vi sinh vat phan liy polymer sinh hc néi chung va PLA ndi riéng ludrt tai trong cac
moi tredng tr nhién khac nhau mhdit, nuge, ban... $ luong, ching loai cac vi sinh vt c6 kha
nang phan hy polymer sinh hc phi thuc vao caatiéu kién tr nhién [2 - 4]. Kt qua nghién
ctru aia Song va @ng sr cho thiy trong 1gdat chra tir 1,6 x 16 dén 8,7 x 10 té bao, trongtt
bun 1a 5,1 x 10té bao con méc bién aing cé tr 10° dén 10 té bao/ml vi sinh gt c6 khi nang
sir dung hay phéanty cac lai polymer sinh bc khac nhau [5].

Vi sinh vat c6 khi nang sr dung, phan iy PLA bao @m nim mjc, xa khuan va vi khin.
Jarerat vadng sr [6] da nghién ¢u kha ning phan by PLA cua cac chi thdc 16p xa khuin va
thdy ring cac ching xa khuan cé kh ning phan by poly(L-lactide) cfi yéu 1a cac loai théic ho
Pseudonocardiaceae va cac chi lién quamr wWmycolatopsis Saccharothrix Lenzea
Kibdelosporangiunva StreptoalloteichusTrong dé chi Saccharothrixcd kh ning phan hy
PLA manh nHit. Paramuda vadng sr [7] da phan4p ching xa khuin Amycolatopsisp cé ki
nang phan by t6i 60 % PLA ding mang rming sau 14 ngay nudhg. Torres va éng sr [8] d&
phan &p va nghién €u trén 14 loai im khac nhau trongrtnhién & dung PLA bao gm céac
chi: Aspergilus, Rhizopu®enicillium, Fusariumva Trichoderma Céc cting rim mjc phan ip
c6 kha nang sr dung axit lactic va PLA kéi luong phant thip. Trong $ d6 ching Fusarium
moniliformecé khi ning phan By manh ntit [8].

Tuy nhién, hén nay chra cé nhiu cong b d&én céac cling vi khuin c6 kh nang sr dung
PLA. Mot sd it cong trinh i dé cap dén kha ning phan hy PLA tir cac ching vi khiin ua
nhiét [9, 10]. Hén nay¢ Viét Nam $ lugng cac cong ddiéu tra nghién €u V& vi sinh \at c6
kha ning phan hi cac polymer sinhdt trongdd cé PLA con it va aka diy du. Gan day moi
c6 mot 5 it cdng trinhdé cap dén mot sb ching xa khuan, rim cé khi nang sr dung PLA va
mot sb polymer sinh be [11]. Trong bai bao nay chang téi trinh bay catdua nghién ¢u
trong viéc phan 4p cac cling vi khuin & Viét Nam c6 k# ning phan hy PLA cing nhr mot &
polymer sinh hc khac lam e s cho vic ting ding trong véc tao cac ck phim, chi dong
trong vic tang nhanh qua trinh phanstir nhién va gim thiéu 6 nhEm moi trong.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén lgu

Céc ndu dét duoc thu thip tir khu we nha may i Ii rac thii Cau Dién, Tir Liém, Ha Ni
trong thvi gian thang 4/2011. C4cam sau khi thu thp duoc bao quan chuyén Ve phong thi
nghiém va phéan tich trong vong 240gi

Poly L-lactic axit (PLA), Poly §-hydroxybulyrate) (PHB), polgtcaprolactone) (PCL)

dugc mua tr hang Sigma (M) va Takara (NAt Ban), cac hoa cit khacdat do tinh khiét trong
phan tich.

2.2. Phrong phap nghién @&u
Méi truong khoang KHPO,: 1,55 g; NaHPO,.2H0: 0,85 g; (NH),SOy: 2 g;
MgCl,.6H,0: 0, 1g; CaCGl2H,0: 2 mg; FeS@Q7H,O: 2 mg; méc cat 1 lit. PLA dugc hoa tan

hoan toan trong chloroform vétsung vao mai trong nudi @y véi ndng do 0,2 % (wiv) la
nguwon cacbon duy rdt [11].
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banh gia g sinh trong aia cac ching vi sinh \it dya trén véc do do hap thu anh sang
buéc song 600 nm. Phatdm kha nang sinh teong aia vi khian tréndia thach o sung PLA
bang phrong phap & dung thuoc nhuom lodoritrotetrazolium chloride 0,25 % [12] .

banh gia ki nang phan hy PLA dugc thec bien bang phrong phap can thu dh [6].
Luong PLA dugc thu I’f)l biang cach li tam @th nuéi dy tach plﬁn an, hoa tan trong
chloroform saui6 dugc sy 70° trong 24 @i khéi lugng khongdoi. Té bao vi sinh gt sau khi
tach PLA d¢ingduogc sty kho dén lugng khdngddi ¢ 105 °C trong 6 gi.

Mau vi khudn duoc & dinh trén lamen sadib duoc phi vang Ién B mit. Tién hanh soi va
chup anh trén kinh Hin vi dién tir quét JEOL 5410 LV (Nt Ban) ¢ cacdo phongdai khac
nhau &i Trung tdm Khoa éc Vat liéu, Traong Pai hoc Khoa e Tu nhién .

Trinh tr gen 16S rDNA ga cac ching vi khiin duoc doc tryc tiép trén may phan trinhrt
tu dong 3100-Avant Genetic Analyzer §Mvai sy giup dd cia Vién Vi sinh \at va Cong ngé
sinh hyc, Pai hoc Quic gia Ha Ni. Trinh tr genduoc so sanh i trinh tr gen 16S rDNA trong
ngan hang gen go %, xay drng trén cay phan b dya trén pan mém Treeview.

3. KET QUA VA THAO LUAN
3.1. Phén éip céc ching vi sinh vat cé kha nang phan hiy PLA

Tir cac mdu dat, nude tai khu wre xir | rac thi Cau Dign, Tir Liém, Ha Noi ching t6ida
phéan &p duoc 12 ching vi sinh it c6 hinh thai khac nhau co &ining sinh toeong trén moi
truong khoang cé & sung PLA 1a ngdn cacbon duy rit. Trong $ 12 ching vi sinh it duoc
phan &p, ching téida cton 4 ching sinh tréng manh nhit ky hiéu T1, T2, T4, T8. Sau 5 ngay
nudi dy trén madi teong thach khoang b sung PLA & 4 chingdéu c6 kh ning tao vong phan
hiy kha rd trongi6 ching T2 c6 kl ning tao vong phan ty 16n nhit duong kinh vong phan
hiy gin 2,5 cm cac aing con 4i cé vong phan gi thiap hon, déu dudi 1,2 cm (hinh 1). Kh
nang phan hy PLA duoc tim thiy ¢ vi khuan, rim syi va xa khuan nhrng hau hét déu thuwe lop
xa khuin [5]. Khéng c6 nkiu cong b vé kha ning phan iy PLA tir cac cling vi khifin do \dy,
chdng t6i tra chon ching T2 nay cho cac nghiée tiép theo.

Hinh 1 Kha ndng sinh trong va fo vong phan ey PLA caa cac chng vi khuin phan 4p trén moi
truong thach 5 sung PLA (& dung thwoc nhidm lodoritrotetrazolium chloride)
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3.2. Nghién @u mét sb dic diém sinh hgc, phan laai chiing T2

~ Nghién @ dac diém hinh thai ga ching T2 cho thy té bao cfing T2 c6 dng hinh que
ngan (rod), khidn lac bong ki nhay va la chng gram (-) (hinh 2).

Hinh 2 Hinh thai & bao cting T2 drgi kinh hién vi dién tir (X 5000)

Bang 1.Mét sb dic diém sinh ke caa ching T2

bic diém nghién ¢u Ching T2
Nhiét d6 sinh tiréng 37-65°C
pH i wu 5
Nongdo NaCl 6i uu 0,5%

Kha ning sr dung duong
D(+) Galactose +
D(+) Glucosamin -

L(-) Fucose +
Fructose +
Sucrose +
D(+) Glucose +
L(+) Arabinose +
Lactose +

Hoat tinh enzym

Catalase +
Cellulase +
Protease +
Amylase -
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Nghién &u céacdiéu kién sinh teéng aia ching T2 trong méi trrdong khoang co &
sung PLA 1a ngbn cacbon duy rét, nhan thiy khi nhiet do méi treong nudi dy dudi 20 va
trén 65 °C chng T2déu khéng sinh ong. Ching T2 sinh trong ©t trong khang nhit do tir
37 dn 65 °C. \& d6 pH méi trong Kt qua nghién &u cho thy ching T2 sinh teong Bt trong
moi tredng axit yu va trung tinh va khéng sinhrtmg trong méi trong kiém. Ching T2 ¢6 kia
nang sr dung nhéu loai duong khac nhau. Trongds8 laai dwong thi nghém ching T2 chi
khéng s dung dugc D(+) Glucosamine trong qué trinh siniraing. Nghién ¢u hat tinh aia
mot sd enzym phan @i nhu amylase, catalase, protease va cellulaga tiy ching T2 khéng
c6 khi ning ng hop amylase ning cé hat tinh protease, cellulose va catalasapl).

Nghién &u céacdiéu kien sinh teéng aia ching T2 trong méi trdng khoang co &
sung PLA 1a ngbn cacbon duy ri, nhan thdy khi nhiét @ mdi treong nudi dy dudi 20 va
trén 65 °C chng T2déu khéng sinh wong. Ching T2 sinh teong 6t trong khang nhit do tir
37dn 65 °C. \& d6 pH méi trong kKt qua nghién &u cho thy ching T2 sinh teong Bt trong
mdi tredng axit yeu va trung tinh va khéng sinhitmg trong méi teong kiem. Ching T2 c6 kia
nang sr dung nhéu loai duong khac nhau. Trongds8 laai duong thi nghém ching T2 ch
khong s dung duoc D(+) Glucosamine trong qua trinh sinkxéing. Nghién éu hat tinh aia
mot so enzym phan gi nhu amylase, catalase, protease va cellulaga tiiy ching T2 khong
c6 kha nang Hng hyp amylase ning c6 hat tinh protease, cellulose va catalass@ol).

Két qua giai trinh tr gen 16S rDNA a ching T2 cho thy doan trinh tr nay trong déng
99,9 % (1398/1400 bp)év doan 16S rDNA @a Klebsiella variicola AJ783916; itong dong
99,6 % (1394/1400 bp)dv Klebsiella pneumoniaex87276 (hinh 3). Chi Klebsiella #yng
phan ) trongdat nuéc va trong mit sd miu bénh pHim ¢ ngroi va dong Vat. Hién nay, clra c6
nhiéu cong I vé kha ning phan kiy PLA hay polymer sinhdt aia cac loai théc chi nay.

0.01
Klebsiella pneumoniae_X87276

Klebsiella variicola_AJ783916
g7 Chung T2
Klebsiella singaporensis_ AF250285

Klebsiella pneumoniae subsp.
Klebsiella pneumoniae subsp. ozaenae

92 100 Enterobacter cloacae AJ251469
Enterobacter dissolvens 796079

22 Klebsiella oxytoca_AF129440
Salmonella subterranea_ AY373829
Erwinia amylovora_AJ233410

52

10 [ Pantoea calida_GQ367478
I—Pantoea gaviniae_GQ367483
Enterobacter pulveris DQ273684
Shimwellia pseudoproteus FJ267523

Hinh 3.Vi tri phan lai ching vi khiin T2va céc loai c6 quarétho hang gn dya vao trinh
tu gen 16S rDNA
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3.3. Kha niing phan huy PLA va mét sé polymer sinh hpc aia ching T2

Két qua nghién &u cho thy khdi lugng PLA trong cac @&u thi nghém c6 mit chang T2
déu giam so \6i mau déi chang, didu nay cho thy ching T2d4a sr dung PLA d sinh tuong
(hinh 4). Kh ning sr dung PLA aia ching T2 ting din theo tli gian nuéi éy. Tuy nhién ki
nang phan hy chi ting manh sau 10 ngay nudhy. Sau 15 ngay khning phan by PLA cia
chang T2 la 41,65 %. Sau 20 ngayakfiing phan by PLA cia ching T2 ting Ién i 79,9 % so
v6i mau déi chirng. Bong thyi khéi lwong € bao trong méi trong nudi dy ciing ting tr 20 mg
té baod mau déi chung sau 10 ngayang 1én 310 mg va sau 20 ngay la trén 700 mg nén gop
phan khing dinh sr phat trén aia ching T2 trong mdi wong c6 PLA 1a ngéin cacbon duy rit
(hinh 4). So sanhdv cac Kt qua nghién ¢u trege day aia Pramuda vasng sr [7], Ikura va
Kudo [9] kh nang phan hy PLA cia ching T2 la clra cao. Trong nghiénia cia Tomita va
cong sr cho thy trong tr nhién $ luong vi sinh \it n6i chung va vi khin néi riéng c6 kh
nang phan ky PLA la khéng nhiu so Wi nAim mbc vadic biét 1a xa khudn [10]. Ching T2 la
mot trong $ khdng nhtu cac cling vi khiin cé ki nang sr dung PLA.

PHB, PCL cuing & PLA cac polyme sinhdt duoc sr dung nhiu nHit trong viéc sin xut
cac nhlra phan hg sinh kc. Ching téi éng tién hanhdanh gia ki ning phan ky cac polymer
sinh fpc nay @a ching T2 trong mdi wong khoang b sung 0,2 % (w/v) PHB hig PCL la
ngudn cacbon duy ri. Két qui cho trﬁy khéi lugng PHB, PCL trong cac in c6 b sung vi
sinh \at déu giam so i thoi diém bandau. Ching T2 cé ki nang sr dung PLA ©t hon so \6i
PHB va PCL. Sau 20 ngay nudiycching T2 da phan by dugc PHB va PCLan luot 1&
71,03 % va 39,94 %rbng polymer trong tng trong moi teong (hinh 5). So & két qua mot 0
nghién &u trong mrée aia Nguyén Quang Huy vadang sr cho thiy kha nang sr dung dong thoi
cac polymer sinhdt cia ching T2 khdng kém dn so \6i cac ching rim mjc va x khuan da
dugc phan ép [11].
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Hinh 4.Kha ning phan hy PLA sau 20 ngay nudi¢ ching T26 nhiét do 37 °C
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Hinh 5.Kha ning phan hg mot s polyme sinh hc cia ching T2

Theo céc nghiénu céng 6 caa Teeraphatpornchai varg sr [3] sb lugng cac ching vi
sinh \at trong tr nhién vra c6 kk nang phan by PLA, wra co kh niang phan by PHB va PCL
trong tr nhe ching T2 14 khdng nku. Trong nghiéneu cia Jarerat va Tokiwa [6] khning
phan hyg PLA ciing nhr mét sb cac polymer sinhdt khac @a cac ching vi sinh it co tt ting
lén réu bd sung thém cac dhcam ung nhr gelatin vao méi trong. Dodé ching téidang tép
tuc nghién ¢u nhim ti vu cho & phan hy PLA, PHB va PCLddi véi ching T2

4. KET LUAN

Ching T2 c¢6 ki nang phan By PLA t6t nhat trong $ 12 ching vi sinh vit dugc phan 4p.
Pa xacdinh mdt b dic diém hinh thai, sinh I sinh hodieg nhr giai trinh tr gen 16S rDNA ga
chang T2. Trinh & gen 16S rDNA @a ching T2 trong dong 99,9 % (1398/1400 bp)ivdoan
16S rDNA aiaKlebsiella variicola AJ783916.

Chang T2 phan ty duoc 79,9 %, 71,03 % va 39,94 %diHuong trong thg PLA, PHB,
PCL sau 20 ngay nuéinhiét ¢o 37°C.

Loi cim on. CoOng trinhdugc thec hign véi sy ho tro kinh phi ¢ia QW Khoa hc quic & IFS
(International Foundation for Science,uyfbién) ma & F/4926-1.
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ABSTRACT

ISOLATION OF BACTERIA STRAINS CAPABLE TO DEGRADATE
POLY (LACTIC ACID)

Recently, the products of synthetic polymers astja have been commonly utilized.
However, the facts have shown that due to theireexe resistance to microbial attacks, these
products are conducive to the enormous wastes hwhad to put environment in danger. Bio-
polymers, such as poly hydroxybutyrate (PHB), gédygtic acid) (PLA), poly £ -caprolactone)
(PCL)..., are gradually replacing ordinary plasticdaily activities, which results from their
capability to degrade rapidly themselves. PLA is/rmme of the focuses of world wide attention.
In spite of an active interest in PLA as a bioddgtde material, there have been only few
studies on its biodegradation, especially on itsrafiial degradation.

Twelve PLA-degrading bacteria were isolated fromst@d soil and water samples by
enrichment method. One of them, strain T2 was tedeto next research because of its rapid
growth in the selective medium added PLA as cadmnce and the ability of forming largest
clear zone on plate. After 20 days of cultivatistrain T2 degraded more than 79.9 % PLA
added in the culture at 3T. Biochemistry characterizations showed that 1sti? expressed
protease, cellulose and catalase activity and ssetk kinds of sugar such as sucrose, fructose,
glucose...The 16S rRNA gene sequence analysis, Sttaimas similar 99.9 % with 16S rARN
of Klebsiella variicola AJ783916.This strain also degraded more thgh9 % PCL and
71 % PHB added in the cultuadter 20 days of cultivation at 3T.

Keywords PLA- degrading bacteria, Poly (lactic acid), ismat Klebsiella.
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