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Linh vwe ky thuat dwgc dé cap

Sang ché d2 cap dén ching vi khudn Acinetobacter baumannii QNO1 c6 kha
ning tao mang sinh hoc v6i hoat tinh cao ¢ nhiéu tmg dung trong xir Iy dau diezen,

toluen, naphtalen, phenol va pyren co trong dau mo.
Tinh trang k§ thuit ciia sang ché

C4c thanh phin hidrocacbon cia diu mo

DAu m6 hay dau tho 12 mot chét 16ng sanh dic mau niu hodc nga luc. Dau mo
tdn tai trong cac 16p d4t d4 tai mot sd noi trong vé Trai P4t. Dau mé 13 mot hdn hop
héa chét hitu co & thé 16ng dam dic, thanh phin chinh 13 cic thanh phan hidrocacbon
bao gdm: alkan, cycloalkan, cac hidrocacbon thom da vong (nhu anthracen, naphtalen,
phenanthren, piren, v.v.) va phenol (Andrade va cOng su, 2010). Hién nay diu mo chi
yéu dung dé san xuit diu hoa, diezen va xing nhién liéu. Ngoai ra, diu mo ciing 1a
ngudn nguyén liu chu yéu dé san xudt ra cac san phdm ctia nganh héa diu nhu dung
mdi, phdn bon hoéa hoc, nhua, thudc trir siu, nhua duong, v.v. (Eneh, 2011).

Qua4 trinh hinh thanh va thanh phan hod hoc cua dau mo da duoc nghién clru va
bio cAo chi tiét bai Tissot & Welte (1979) va Hunt (1979). Dau thd dugc khai thac &
cac ving khac nhau thi c6 thanh phan héa hoc khéac nhau, bao gbm hai nhém chinh:
Céc hop chit hidrocacbon, 1a hop chit ma trong thanh phan cta né chi chta hai
nguyén 6 1a cacbon (chiém tir 80-87%) v hidro (chiém tir 10-15%); Céc hop chét phi
hidrocacbon, 1a cac hop chét ma trong thanh phin cla n6 ngoai cacbon, hidro thi
chiing con chira thém céac nguyén td khac nhu N (0-1%), S (0-10%), O (0-5%), kim
loai (dudi 0,1% bao gdbm Ni, Fe, Cu va V), v.v. (Posthuma, 1977).

Trong thanh phén cita diu mé thi ham lugng céc hidrocacbon ludn chiém thanh
phan chu yéu (50-98%). Trong thuc té thi dwa vao thanh phin cia céc hidrocacbon
trong dau mé ma ngudi ta quyét dinh cac loai san phém duogc san xuét tir mot loai dau
mé cho truge, thanh phan nay cling quyét dinh dén hiéu suét cta cic loai san phém.

Péi v6i cac hop chét phi hidrocacbon thi mic du thanh phan nguyén t6 cua chiing

_2-



37596

khong 16n nhung hau hét day 1a cac hop chét c6 hai vi vy trong qué trinh ché bién can
phai loai b6 noé ra khéi thanh phan ciia san phadm do @6 ching quyét dinh dén cong
nghé ctia nha may (Clark & Brown, 1977).

Hidrocacbon 13 thanh phan chinh va quan trong nhit cia ddu mo va cic san
phim tir ddu mé. Hidrocacbon trong dAu mé bao gdm 3 nhém: ankans, cycloankans va
céc thanh phan hidrocacbon vong thom trong cAu trac chira it nhat mot vong benzen.

Nhom ankan c¢6 ciu tric mach thiang (hay paraffin) va ankan mach nhanh (hay
isoparaffin) déu c6 ciu triic phan ti dang (CoHan+2) v6i n trong khodng tir 1 dén 40, cac
b4o céo con cho thiy ankan c6 cAu triic chira sb nguyén tir cacbon 1én t6i 60. Cac
paraffin thdp bao gdbm metan, etan, propan va butan & thé khi, cac paraffin tir pentan
tré 1én trong diéu kién thuong & thé 16ng. O khoang trén Ci3 nhom hidrocacbon quan
trong nhét cta isoparaffin d6 1a isoprenoid véi cAu tric boi cac vong isopren. Cac
isoprenoid co chu tric tir Cro0 12 thanh phan chinh cta xdng, ddu nhién lidu. Céc
isoparaffin cho chét lugng xdng, dAu nhién liéu tdt hon, trong khi cac paraffin lai 1a
thanh phin khéng mong muén trong xing, diu nhién lidu boi v6i cung s6 luong
nguyén tir cacbon, nhung & dang cAu triic mach nhanh thi isoparaffin c6 ty trong, nhiét
do dong dic va nhiét do soi tha“ip hon so v6i cdu trac mach théng cia paraffin
(Albaiges, 1980).

Cycloankan hay con dugc goi 1a cycloparaffin hodc napthen, la dan xuét cia
cyclopentan va cyclohexan. Trong d4u mé chita cac napthen c¢6 tir 1- 4 vong, su phan
bd cia chung trong cic phan doan rt khac nhau, trong mét sd diu ham luong
naphthene tang khi phan doan nang din, trong cac dau khac ham lugng cia ching lai
khong dbi hodc giam. Naphthene 1a thanh phén quan trong ctia nhién liéu dong co va
d4u nhon, naphthene don vong véi mach nhéanh dai 1a thanh phin mong mudn cta
nhién liéu phan luc, diezen va dau nhon.

Hidrocacbon thom hay aromatic hidrocacbon 1a hgp chét hidrocacbon trong
phén t&r chira mot hodc nhidu vong benzen. Hidrocacbon mét vong va céc dong déng
ciia 06 13 loai phd bién nhét trong diu mé. Nhimg dong déng ctia benzen (C7-Cis) noi
chung déu tach va xéac dinh dugc trong nhiéu loai ddu mé, nhing loai ankylbenzen v6i
1,2,3,4 nhanh phu nhu toluen, xylen, 1-2-4 trimetylbenzen déu 1a nhitng loai chiém da
) trong cac hidrocacbon thom. Tuy véy, loai 4 nhanh phu tetra metylbenzen (1,2,3,4

va 1,2,3,5) thuong théy voi ty 1€ cao nhét. Theo Smith thi ham Iwgng t8i da cua toluen
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trong diu vao khoang 2-3%, xylen va benzen vio khoang 1-6% (Smith va Hussey,
2005).

Loai hidrocacbon thom 2 vong c6 cdu tric ngung tu nhu naphtalen va déng
dang hodic ciu triic ciu nbi nhu diphenyl néi chung déu c6 trong dau mé. Loai ciu triic
don gian nhu diphenyl thi it hon so véi ciu triic 2 vong ngung tu kiéu naphtalen.
Trong cac diphenyl ciing x4c dinh dugc mot sé ddng ding cia né nhu 2-metyl,3-
metyl,4-methyl diphrnyl; 3-etyl va izopropyl diphenyl, cling nhuw loai c¢6 2, 3 nhém
methyl (Pinh Thi Ngo, 2006).

Hién twong nuée bi nhiém diu dang ngiy cang trd nén phé bién & cac quc gia
ngoai cac nguyén nhan khach quan khong thudng xuyén do hién tugng tran dau tur
nhién thi cac hoat dong san xuét ctia con ngudi lai thuong xuyén thai ra moi trudng
mdt lwong 16n nude thai nhim diu. Nude thai nhim dau khong chi gy nén nhiing
tac hai nghiém trong t6i moi truong, ma con tdc dong manh mé t6i hé sinh vét, sic
khée con ngudi ciing nhu kinh té va x4 hi.

Nudc thai nhiém dau 1am thay dbi tinh chit hoa Iy ciia nude, 16p dau ndi trén mit
nude 1am gidm oxygen hoa tan din dén giam kha ning tir 1am sach ctia nu6c. Lép dau
cling ngin can sy bc hoi nuéc 1am suy giam hrong mura, anh huéng dén khi hau khu vuc.
Céc thanh phan cin diu ling xudng 13 nguyén nhan giy nén 6 nhifém dit (Fingas va
Charles, 2000).

Nué6c 6 nhidm diu c6 4nh hudng nghiém trong dén hau hét cac sinh vét sinh
séng, hoat ddng trong khu vyc ddc biét 1a sinh vat phu du, u trung cé va céc sinh vat &
duéi dat c6 nude nhidm dau déu bi anh hudéng mot cach manh mé. Lép dau ndi trén
mit nuée 1am gidm 4nh sang anh huéng dén sw quang hop ciia nhém sinh vat quang t
dudng gy bién dong dén cac chudi thirc dn, mét can bing hé sinh thai. Dic biét trong
ddu con chira cac hop chét hidrocacbon thom nhu: toluen, benzen, phenol, v.v., 12
nhitng chit c6 doc tinh cao véi sinh vat va con ngudi, tic dong truc tiép dén kha ning
trao ddi chat cua sinh vat, 1am giam kha ning sinh truéng, phat trién hoic khién cho
sinh vat du6i nuée bi chét. Hon nira cac hop chét nay c6 thé dugc tich liiy trong co thé
sinh vat, khi tré thanh thue pham lai 12 nguyén nhén gay doc cho con ngudi (Luu Vin
Di¢u va P4 Cong Thung, 1990).

Khi ham lugng dau trong nudc cao hon 0,2 mg/l thi nudc s&€ c6 mui hoi, khong

thé ding cho an udng, véi ham lugng 0,1 - 0,5 mg/l s& lam giam ning suit va chat
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lwong c4. Dau c6 thé xdm nhap vao sinh vat théng qua mot sé con dudng nhur tiép xic
vét 1y, tiéu hoa, hip thy hay thong qua chudi thirc an. Cac hop chét d& bay hoi c¢6 trong
diu mo nhu benzen, toluen c6 thé d& dang hép thu qua da hodc mang t€ bao thuc vat
va gdy doc cho co thé sinh vét. O sinh vat phit du - Daphnia magna s& mét dinh huéng
khi bi nhi®ém du thé & ndng dd 2 ppm sau 48 gid tiép xuc (Fingas & Charles, 2000).

Khoéng chi vay, nuée 6 nhiém du 13 nguyén nhan giy nén thiét hai kinh té dic biét
1a nganh khai thac, nu6i tréng thiy, hai san va du lich. Pé xir ly hdu qua ctia 6 nhiém, viéc
dAu tur cong nghé xit Iy d6i héi tén kém nhiéu chi phi, hon nita tinh trang 6 nhidém thuong
x4y ra trén dién rong voi lwong nude nhiém dau rét 16m, cong tac xit Iy khic phuc hiu qua
t6n nhiéu thoi gian va tién bac (Lamphear & Restrepo, 1982).

Céc bién phap xtr ly

Tuyén ndi 13 cong nghé dugc st dung rat phd bién trong xir Iy nudc thai trén
thé giéi va ca & Viét Nam giai doan hién nay. Tuyén ndi 13 qua trinh tach cac chit lo
limg, chét hoat tinh bé mat, diu md, v.v., trong nudc thai bang bot khi trén nguyén tic
loi dung su chénh 16ch gifta khéi lrong riéng ctia hat va pha long dé tach hat rén ra.
Trong qué trinh tuyén ndi cic phén tir chit b4n dugc dinh két véi bé mit phan chia
gitta khi va nuéc va duge chuyén dong 1én trén mat nudc (Moosai & Dawe, 2003).

Cong nghé oxi héa nang cao (advance oxidation process — AOPs) 1a cong ngh¢
xir Iy héa hoc nudc thai théng qua phan (mg ctia cac gde hidroxyl (OH") v6i cac chit 6
nhiém dé tao thanh cac phén ti v co nhé. Cac gbe hidroxyl c6 thé duoc tao ra tir mot
hay nhiéu chit oxy héa nhu ozon, hidrogen peroxit, v.v., hay cic ngudn ning lugng
nhu tia cuc tim, sy dién hoa. Cong nghé AOPs dugc st dung phd bién trong xur ly
nude thai cong nghé, sinh hoat va nudc thai nhim dau. Trong xtt Iy céc thanh phin
dau trong nuée thai, 02 dang AOPs dugc tmg dung phd bién d6 1a: xic tac dién hoa
(Electrochemical catalysis) va oxy hoéa nudc si€u téi han (Supercritical water
oxidation) (Yu va cong su, 2013).

Cong nghé xuc tac dién hoa st dung dong dién 1a tdc nhén gay dién ly hoa hoc
tao ra cac gbe hidroxyl tir d6 oxy hoa cac chit 6 nhidém trong nude thai. Cong nghé xiic
tac dién hoa c6 kha ning xir Iy ndng dd cao cac chat giy 6 nhidém, khong gy 6 nhiém
thtr clp, d& dang thiét ké va van hanh hé théng nén dwoc quan tdm dé xuit tng dung
trong xt ly nude thai ciia cdc nha may (Lin va cdng su, 2003; Koper, 2005). Santos va

cong sy (2006) da st dung hé théng xuc tac dién hoa dé xir Iy nuéce thai nhiém dau, hé
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théng van hanh trong 70h & 50°C v6i d6 din dién 12 100mA/cm? cho két qua xir Iy dat
57% COD. Wang (2006) sit dung anode do6i bang kim loai hoat héa va than chi,
cathode bing sit va kim loai quy dem lai hiéu qua x 1y nudc thai nhidm diu dat 90%
COD sau 6 phut xir ly, 99% chét rén lo ltmg sau 3 phit dudi dong dién 15v/120A.

Vi sinh vat tir 1au da nghién ciru tng dung trong xir 1y nudc thai, trong do rit
nhiéu nghién ctru tmg dung céc ching vi khudn va nAm men trong xir Iy 6 nhidém diu
mé dem lai hiéu qua cao, tiét kiém chi phi va than thién v6i mdi truong sdng (Akpor
va cOng sy, 2014). Trong nhifng ndm gin day nhidu nghién ciru vé mang sinh hoc d
cho thdy viéc stt dung mang sinh hoc trong xir Iy nu6c thai 12 mot huéng di hi¢u qua
trong cac phuong phap xt ly sinh hoc. Da ¢ nhidu tmg dung ctia phwong phép st
dung mang sinh hoc trong xir ly nudc thai.

Mang sinh hoc 1a gi
Mang sinh hoc (biofilm) 12 mgt cau tric phirc tap bao gom céc t€ bao vi sinh vat

va céc san phdm polyme do chinh chung tao ra. Trong ty nhién biofilm dugc hinh
thanh tir nhidu loai vi khudn, nim, tdo va nguyén sinh dong vat hay cac té bao tu do &
dang tr6i nbi trong mdi trudng 1éng. Trong diéu kién phu hop, chiing c6 thé chiém dai
da s6 ctia chudi thirc #n do kha ning két dinh vé6i nhau va duge bao boc trong khéi
chét nén bao gdm céc polymer ngoai bao EPS (exo-cellular polymeric substances), do
dé giap céac t& bao c6 thé bam 1én hiu hét cac bé mit cia vat thé rén (Decho, 2000;
Flemming & Wingender, 2010).

Céc té bao vi sinh vt trong biofilm ¢6 méat do cao, lién két chit ché véi nhau
tao thanh mdt ciu trac bén vitmg. Chinh vi vdy kha ning dbng hoa, trao ddi chét, phan
huy céc co chit xay ra nhanh va manh m& hon té bao & dang don 1¢. Hon nita, sy cOng
sinh ctia nhiéu loai vi sinh vt trong biofilm giup tao nén mot chudi thirc 4n lién tuc,
phan giai triét dé cac ngudn co chét. CAu tric bén vitng cia biofilm gitip vi sinh vt
chéng chiu tbt hon véi céac diéu kién bat loi ctia mdi trudng, ting khé ning canh tranh
véi cac nhém vi sinh vat khac (O’Toole va cong su, 2000).

Nhitng nghién cru trude day cho rang, ciu tric cua biofilm bao gbm nhiéu 16p
mong dugc tao thanh tir ma trén cac t& bao lién két v6i nhau trén d6 tao thanh. Béng
viéc str dung kinh hién vi dién tir quét laze (Confocal Scanning Laser Microscopy) va
cac cOng cu phan tich hinh dnh di cho théy cAu triic biofilm c6 to chirc, dic thu va
phan anh céc chirc nang nhét dinh cta biofilm (Costerton va cOng sy, 1994; Gjaltema
va cong su, 1994). Trong biofilm c6 cac kénh van chuyén c6 chirc nang cung cap nudc,
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cac chét dinh dudng cho vi sinh vat tdn tai trong ching va dem chét thai di. Giira cac
té bao vi sinh vét dién ra su trao d6i théng tin lién tuc dam bao cho biofilm dugc hinh
thanh mot cach chinh x4c, trao ddi thong tin lién tuc gifra cac té bao. Biofilm c6 cdu
trac khong dong nhét, bao gdm nhiéu 16p vi sinh vat hiéu khi bén trén va nhiéu 16p vi
sinh vat ky khi bén trong. Do cac ludng nuéc chiy qua khudy dong nén céc vi sinh vat
ky khi va hiéu khi song song tdn tai trong cac héc nhé phan bd khip trong biofilm.
Chiéu day cta biofilm thay dbi tir mot vai pm tham chi dén vai cm tity thudc vao loai
vi sinh vAt, tudi biofilm, lwvong dinh dudng va ap luc dong chdy (Cheng va cong su,
2010).

Ung dung ctia mang sinh hoc trong xir 1y cac thanh phén hidrocacbon c6 trong dau mé

Hién nay, vin d& phong chéng 6 nhiém mai truong do diu gay ra dang 13 mbi
quan tdm hang dAu cta nhidu qubc gia, nhét 13 nhitmg nuéc cd nén cong nghiép dau khi
phét trién. Hang ndm céc hoat dong khai théac, van chuyén, st dung va cac su ¢ ro i,
tran diu di 1am cho hang tram triéu tAn déu roi vai gdy 6 nhiém nghiém trong moi
treong nude. Da co nhiéu nghién ctru va thyc té tmg dung chimg minh phuong phép
sinh hoc 1a phuong phép xu ly nudc nhi®m dau hiéu qua, v6i chi phi thip va dam bao
can bing sinh thai. Trong nhém phuong phap xir Iy sinh hoc thi phuong phap sir dung
mang sinh hoc (biofilm) dang dugc nhidu nudc trén thé gi6i quan tim nghién ciu, tmg

dung va thu dugc nhidu két qua kha quan.

Nhitng phét hién dAu tién vé biofilm trong phéan hity sinh hoc cac thanh phan
dAu phai ké dén d6 1a Teh va Lee (1973) da sir dung 2 ching vi khuén tao mang sinh
hoc phén l4p trong cdc kho xang & Australia va chimg minh ching c¢6 kha nang phén
hay tot cac thanh phin n-ankan tir C13-Cis. Cafone va cong su ciing nghién ctu 2
ching vi khuan phén 18p tlr kho xang va ciing thdy rang chiing c6 kha ning sinh truong
t51 wu v6i ngudn cacbon 1a Cii. Mot s, ching ndm mdc phén l4p cling tr kho x3ng
ciing cho thay kha ning phan huy tbt cac hop chét hidrocacbon tir C12-Cas. Dic biét,
cac ching Hormoconis resinae va A. fumigatus phan lap tir cac miu 6 nhim dau
diezen cling chirng minh kha néng sinh truéng t6t trén ngudn co chit nay. Nghién ctu
cua Prince va Morton (1989) cho rang, tai 16p bé mit tuong tac giita diu va nuéc s&
tao ra 16p mang sinh hoc clia cac vi sinh vat. Lép mang nay c6 kha nang phan cét dau
thanh cac hat nho hon, nhd d6 chung c6 thé d& dang phan huy va chuyén hoa cic thanh

phan dau mé. Céc nhom vi sinh vat nay thuong 1a Hormoconis resinae, Cladosporium
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vesinae, Amorphotheca resinae, v.v.. Cac ching nay c6 kha nidng sir dung cac loai
nhién liéu nhur xang may bay, dau diezen, v.v., rat tot. Do d6, chiing da dugc ing dung
trong xir Iy nuéc 6 nhiém dau. Tiép d6 cang ngdy cang c6 nhiéu nghién ciru, cong

nghé, hé théng tmg dung hidu qua biofilm trong xit Iy 6 nhiém du mo.

Nhitng nghién ciru trong nude vé tng dung biofilm trong xtr Iy nudc thai nhiém
diu con han ché, cac két qua nghién ctru cho thdy Viét Nam c6 su da dang vé céc
chiing vi sinh vét vira c6 kha ning tao biofilm vira c6é hi€u suit phan hity cac thanh
phin hidrocacbon trong diu cao, thdi gian phan hiy nhanh trong diéu kién phong thi
nghiém. Tuy nhién cic nghién ciru vin chua danh gid dugc kha ning phén huy cac
thanh phan diu diezen, anthracen, naphtalen, phenanthren, phenol va pyren c6 trong
didu mé bdi mang sinh hoc do chi vi khudn Acinetobacter dic biét 1a bsi loai
Acinetobacter baumannii tao thanh dé nang cao hiéu suit xir Iy nu6c thai nhiém dau
trong thuc té.

Loai Acinetobacter baumannii va nhiing ddc tinh ciia n6

Trong tu nhién, loai 4. baumanni dugce xem la c6 kha néng tao mang sinh hoc
rat t6t (Longo va cong su, 2014). Nho dic tinh ndy ma ching c6 kha ning chéng chiu
lai cac didu kién khic nghiét cia moi truong thim chi cd moi trudng chia cac chét
khéng sinh. Ngudi ta da biéu hién dugc cac gen lién quan t6i hién twong tao mang nhu
operon pgaABCD chiu trach nhi€ém cho viéc sinh tong hop poly-B-1,6-N-
axetylglucosamin (NAG) c6 trong thanh t€ bao (Choi va cong sy, 2009). Day 1a thanh
phan rit quan trong c6 trong biofilm cua céc vi khuén. Tir viéc biéu hién cac gen nay,
nguoi ta da ching minh dugc c¢6 1621 gen lién quan t6i kha ndng tao mang cia loai 4.
baumanni. Nhu vay c6 thé thdy ring, day 13 loai c6 tiém nang rat 16n trong viéc tao
biofilm d& c6 thé khai thac trong linh virc bao vé mdi truong, cu thé 1 trong xit Iy 6
nhiém dau.

Nam 2018, Zhan va cdng sy da cong bd vé dong hoc va con dudng phéan hity
permetrin (C21ClH2003) boi ching 4. baumanni ZH-14. Permetrin la mot chat
hidrocacbon khé phan hiy, gdy 6 nhidm va ton tai & bé mit cac subi va cac loai dét.
Trong cong bd ndy, cac tac gia da cho thay ching 4. baumanni ZH-14 nay c6 kha
ning phan hiy 100% permetrin sau 72 gio voi ndng d6 co chéit ban dau 1a 50 mg/L.
Tuy nhién, trong nghién ctru nay, chung dugc nudi ¢ dang té bao ty do, khong phai &
dang tao mang sinh hoc. Tuong tw nhu vay, ndm 2016, Nkem va cdng su da cong bb

vé 2 loai Acinetobacter baumannii va Cellulosimicrobium cellulans phan 13p tir than bi
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nhiém du ciing c6 kha niang phan hity hidrocacbon rat tét. Cac thanh phéan n-alkan c6
trong dau diezen da duoc loai A. baumanni phén hay tir 0,2 — 95,4 %.

Nhu vay, c6 thé thdy ring loai 4. baumanni 13 mot trong sd cac loai ctia chi
Acinetobacter vira c6 kha ning tao mang sinh hoc cao va vira c6 thé tmg dung trong
xir Iy cac thanh phan kho6 phan hity c6 trong ddu mé. Tuy nhién, cho téi nay chwa c6
cac cong bd vé kha nang dau diezen, anthracen, naphtalen, phenanthren, phenol va

pyren ¢ dang tao mang sinh hoc cta loai 4. baumanni.
Bén chét k§ thuit cia sang ché

Sang ché d& cap dén ching vi khun Acinetobacter baumannii QNO1 thuin
khiét v& mat sinh hoc dwoc phan 14p tir miu d4t nhidm dau, trong d6 ching vi khuén
nay coé trinh tu gen 16S rARN véi kich thuée 1441 bp va duge ding ky trén GenBank
v&i ma sb LC602830, va c6 cac dic tinh sau:

c6 kha ning tao mang sinh hoc khi dugc nudi céy trong moi truong LB, diéu

kién nudi cdy & do pH 5-9, ndng d6 mudi NaCl 0-40%., nhiét do 25-45°C, ngudn
cacbon gdm saccaroza, lactoza, glucoza va mantoza, ngudn nito gdm KNOs, NaNOs3,
pepton va cao men, gié tri OD & budc song 570 nm cao nhét 16n tGi 44,58+0,43;

¢6 kha ning phan hiy dau diezen 13 90,21 % tuong tng véi ndng d6 ban dau 1a
50.000 mg/l; va

¢6 kha ning phan hdy phenol 1a 95,13 %; piren 95,21 %; naphtalen 95,84 %; va
toluen 12 98,32 % vé6i ndng d6 ban dau cia timg hop chét nay 1a 300 ppm.
M6 ta vin tit cac hinh vé
Fig. 1. thé hién hinh thai khuén lac ctia ching vi khudn QNO1.
Fig. 2. thé hién hinh théi t& bao ciia ching QNO1 duéi kinh hién vi dién t& v6i @0
phéng dai 30000 1an.
Fig. 3. thé hién cay phat sinh ching loi clia ching vi khuin QNOI.
Fig. 4. thé hién kha ning tao mang sinh hoc béi d6i chirng mdi truong khong c6 vi
sinh vat (a), chung QNO1 (b) va ddi chimg duong 13 ching Acinetobacter
calcoaceticus P23.
Fig. 5. thé hién kha ning sinh truéng trén ngudn co chét dau diezen ciia dbi chimg am

- khéng ¢6 vi sinh vét (a) va ching QNO1 (b).

MO t4 chi tiét sang ché



37596

Sang ché d& cap dén chung vi khudn Acinetobacter baumannii QNO1 thuin
khiét v& mit sinh hoc phén l4p tir m3u ¢4t nhiém dau l4y tai Dung Quét, Quang Ngii,
Viét Nam.

Theo mdt khia canh khéc, sang ché d& cap dén ching vi khuin Acinetobacter
baumannii QNO1 dugc nudi cdy dé tao mang sinh hoc. DPdng thoi sang ché ciing dé
cap tdi kha niang phan hiy phenol, piren, naphtalen, toluen va phén huy dau diezen cua
chung QNO1.

A. Phan 14p va dinh danh ching vi khuin Acinetobacter baumannii QNO1

M3u dét nhim dau thu duge tir Dung Quét, Quang Ngii, dugc bio quéan trong
dung cu tiét tring dé dam bao khong bi nhiém tap céc vi sinh vit tir méi trudong. Sau
khi thu, m3u dugc 1am gidu 3 14n lién tiép trén méi truong dich thé khoang Gost c6 cai
tién bing cach thay thé ngudn cacbon bing ngudn co chit 12 dau diezen. Moi trudng
khoang Gost dugc dung trong qué trinh phan 14p dugc dé cap & day 1a mdi trudng cb
thanh phan nhu sau:

Na;HPO4 0,7 MgSO4 0,4
KH>POq4 0,3 NaCl 1
KNO3 3 pH 6,9+72

MBoi treong Gost duge khir tring & 121°C trong 30 phut.

Két qua d3 phan 1ap duge ching vi khudn QNO1. Mo ta chi tiét hinh thai khudn
lac va té bao cla chung QNO1 nhu sau: khuén lac ¢6 hinh tron, bé mit 164, trom, béng,
mau tring nhat, d = 1-2 mm (Fig 1). Té bao cla chung c6 dang hinh que ngén, bé mit
xi xi. Hinh théi té bao thé hién trén Fig 2.

Thyc hién phén loai ching vi khuén béng cach xéc dinh trinh ty doan gen 16S
rARN v6i cip mdi xudi 5°-AGA AAG GAG GTG ATC CAG CC-3> va 5’-
AAAGGAGGTGATCCAGCC - 3°. Céc diéu kién thuc hién nhan trinh doan gen 16S
rARN 1a kién thirc thong thuong trong linh vuc x4c dinh trinh ty va cdc chuyén gia
trong linh vire nay c6 thé thuc hién dugc mot cach dé dang.

San phdm PCR nhéan doan gen 16S rARN tir ADN tong sb ctia ching QNO1 da
dwoc xac dinh trinh tw c6 kich thude 1470 nucleotit va ¢6 mirc do twong ddng 100%
vGi trinh ty tuwong Gng cia ching Acinetobacter baumannii DSM30007 (ma 5O
X81660). Trinh ty doan gen cuia ching QNO1 d& dugc déng ky trén Genbank v6i ma
s6 LC602830. Mbi quan hé phat sinh ching loai ctia ching QNO01 véi mdt s6 ching vi
khuén da dugc xdy dung va thé hién trén Fig. 3. Nhu vay, dua trén cac dic diém hinh
thai nhu khudn lac cling nhu t€ bao va so sanh trinh tw doan gen 16S rARN thi chung
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QNO1 thudc loai Acinetobacter baumannii va dugc dit tén 1a Acinetobacter baumannii
QNO1. Tén ching “QNO01”, trong pham vi ban mé ta nay, vAn dugc st dung dé chi
chung Acinetobacter baumannii QNO1 vira dugc dinh tén trén day.

Chung Acinetobacter baumannii QNO1 phén 18p duge dugc luu giit tai Vién
Cong nghé sinh hoc, Vién Han 14m Khoa hoc va Céng nghé Viét Nam dudi dang
thuan khiét v& mat sinh hoc v6i ma s6 CNSHMT 30.

B. Phan tich khé ning tao mang sinh hoc cla ching Acinetobacter baumannii QNO1

Ching QNO1 sau khi phén 14p dwgc duogc tién hanh x4c dinh mot sb yéu t6 anh
huéng dén kha ning tao mang sinh hoc cta né.

Chung QNO1 dugce nudi cAy trén mdi trudmg LB c6 thanh phan gdm (g/1): NaCl
10, trypton 10, cao men 5, 4o pH = 7-7,2 va bd sung mot s6 nhan t§ c6 kha nang sé
anh hudng dén kha ning tao mang sinh hoc béi ching QNO1.

Kha ning tao mang ciia chung QNO1 dugc x4c dinh nhu sau: nudi cdy ching
QNO1 trén moi treong LB, sau 24 gi¢ nudi cdy trong diéu kién tinh, dem ly tAm 1 ml
loai dich va thu sinh khéi (ly tAm & 4.000 rpm, 4°C trong vong 10 phut, lap lai 3 lan dé
loai bd hoan toan méi trudng nudi cdy). Panh tan sinh khéi trong 1 ml nuée cit vo
tring va tién hanh pha lodng d8 dat ODeoo 12 0,3. BS sung 3 pl dich nay vao céc éng
eppendorf 1,5 ml chita 297 pl méi trudng LB. Cr sau 24 gio 14y cé4c dng eppendorf
chira mAu nudi dé danh gia kha ning tao biofilm (mdi ching twong tmg voi 3 éng
eppendorf cho mdi ngay trong 3 ngay lién tiép). Ding pipetman hut nhe dich nudi
(khong 1am v& biofilm), rira bing 500 pl nudc cit v6 trang (ap lai 2 14n). Tiép d6, bo
sung 300 pl dung dich tim két tinh 0,1% vao cac éng eppendorf, ¢b dinh 10 phut &
nhiét do phong va rira 2 1an bang nuéc cAt vo tring. Sau d6 bd sung 300 pl dung dich
acetic acid 33% tron déu rdi pha loding va do OD & budc séng 570 nm.

Tién hanh dénh gi4 anh huéng ciia mot s nhan té nhw do pH, nhiét d, ndng do
mudi, ngudn cacbon, ngudn nito dé tir d6 xac dinh dugc cac didu kién thich hop cho
viéc sinh tbng hop mang ctia ching QNO1 theo sang ché.

Pé khao sat d6 pH thich hop cho sy tao mang sinh hoc cia ching QNO1 ching
161 da tién hanh nudi ciy tinh trong méi trudng LB v6i do pH khac nhau tir 4-9, thi
nghiém dugc tién hanh 13p lai ba 1An, ctr sau 24 gid nudi cdy, tién hanh danh gia kha

ning tao biofilm cua chung QNO1, két qua dugc trinh ba trén Bang 1.
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Bang 1: Anh hudng ctia pH dén kha ning tao mang ctia ching QN01 (OD570nm)

Thoi gian theo doi (gid)
pH 24 48 72
4 3,12+0,12 5,62 +0,19 2,32+0,12
5 10,95+0,15 11,90+0,18 8,18+0,13
6 12,67+0,19 16,53+0,20 11,75+0,11
7 18,70+0,20 22,80+0,15 19,18+0,19
8 13,00+0,17 13,72+0,11 10,73+0,15
9 7,93+0,13 12,00+0,13 8,85+0,15

Két qua tir Bang 4 cho thiy: ching QNO1 c6 kha ning tao mang tt tir d6 pH 5-
9 va mang sinh hoc van dugc duy tri tdt sau 72 gi¢ thi nghiém. Véi két qua thu duoc
chiing t6i c6 thé ng dung ching QNO1 dé tao mang xir 1y 6 nhiém dau trong diéu kién
@5 pH tir 5 dén 9 ma khéng phai diéu chinh d6 pH ctia mdi truong.

Pé danh gia kha ning tao mang va xir ly dugc 6 nhiém dau & didu kién ngoai tu
nhién, ching t6i d4 tién hanh nghién ctru anh hudng ctia cac khoang nhiét do 25, 30,
37, 40, 45, 50°C (12 cac khoang nhiét d9 trung binh dic trung cho mua dong va mua he
& nude ta) dén kha ning tao mang cua chung QNO1. Thi nghiém duoc tién hanh & diéu
kién ki khi séng. Két qua v& kha ning tao mang & cc nhiét dd khac nhau sau 5 ngay
duoc trinh bay trén Bang 2.
Béang 2. Kha nang tao mang cia ching QNOI ¢ cac diéu kién nhiét do khic nhau
(OD570nm)

Thoi gian theo ddi (gi0
Nhiét 36 (°C) 24 48 72
25 14,95+0,20 17,15+0,19 13,72+0,12
30 15,45+0,17 18,63+0,11 16,47+0,17
37 14,45+0,25 17,23+0,13 16,02+0,13
40 11,17+0,20 13,72+0,15 11,58+0,11
45 7,55+0,17 9,75+0,11 8,68+0,15
50 3,33+0,13 3,77+0,12 1,98+0,13

Tir két qua trén Bang 2 cho thiy ching QNO1 c6 kha ning tao mang & phé nhiét
dé kha rong tir 25 — 45°C, trong khoang nay su sai khac vé kha ning tao mang cia
ching nay 1a khong c¢6 y nghia thdng ké. Didu nay chimg to ching QNO1 c6 kha nang
tao mang tbt & cac dai nhiét do kha rong. Nhu vay, ching QN001 ¢6 thé tmg dung dé
tao mang x 1y 6 nhiém dAu & nhiéu khu vuc khac nhau cling nhu mua khac nhau.

Ddng thoi, két qua tao mang sinh hoc ciia chiing QNO1 cao hon rat nhiéu so véi ching
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d6i chung dwong 1a ching Acinetobacter calcoaceticus P23 - chi dat 9,1+0,20
(Yamada va cong su, 2010).

Chung QNO1 dugc phéan 14p tir ving 6 nhidm diu ven bién, vi vy, ching toi
tién hanh d4nh gia anh hudng cia ndng d6 mudi dén kha ning tao mang cla chung.

Sau 24, 48 va 72 gid nudi cdy kha ning tao mang & cac nong do muoi khac nhau duogc

trinh bay & Bang 3.

Bang 3: Anh huéng cia néng d6 NaCl dén kha ning tao mang cia ching QNO1

(OD570 nm)
A e Thoi gian theo doi (gio)

Nong d¢ muoi (%o) N 18 7
0 17,13+0,12 21,70+0,16 27,65 +0,21
5 17,85+0,03 21,30+0,20 28,2+0,12
10 18,23+0,07 22.25+0,23 29,10+0,24
15 18,21+0,12 28,16+0,21 28,01+0,14
20 19,01+0,21 28.26+0,32 27.23+0,21
25 18.07+0,23 27,9+ 0,13 27,5+0,15
30 15,32+0,17 22,98+0,41 18,73+0,17
35 14,36+0,10 16,73+0,23 16,54+0,10
40 10,39+0,11 12,97+0,15 11,43+0,14

Két qua & Bang 3 cho thdy, ching QNO1 c6 kha ning tao mang kha tbt tir ndng
do 0 dén 40%o. Nhu vay, ching nay c6 thé tmg dung trong xit ly 6 nhiém dau tir thiy
vire nuée ngot cho dén nhitng vimg bién nhidm dau c6 4o méin dén 40%.

Dé danh gi4 kha ning tao mang sinh hoc cua chung QNOI trén cac ngudn
cacbon khac nhau nhu saccaroza, lactoza, glucoza va mantoza. Cir sau mdi 24 gid nudi
cdy, kha ning tao mang sinh hoc cia ching QNO1 ¢ cac ngudn cacbon khac nhau
duoc trinh bay & Bang 4.

Bang 4: Anh huéng cia ngudn cacbon dén kha ning tao mang cta ching QNOI
(OD570 nm)

Thoi gian theo ddi (gi0)
Ngudn cacbon 24 48 72
Saccaroza 27,43+0,21 34,20+0,15 32,35+0,19
Lactoza 26,87+0,13 35,73+0,11 32,43+0,12
Glucoza 24,42+0,43 31,67+0,13 27,08+0,26
Mantoza 28,00=0,24 36,47+0,10 33,80+0,09
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Két qua trén Bang 4 cho thdy, chiing QNO1 tao mang sinh hoc rat tbt trén cac
ngudn cacbon khéc nhau, dic biét 1a trén ngudn mantoza. DAy ciing 1a ngudn co chét
san c6 trong tu nhién va c6 gid thanh thap. Vi vy, khi nubi cdy & quy md 16n, c6 thé
st dung lam ngudn cacbon cho ching QNO1 tao mang sinh hoc va ding mang nay dé
xir Iy 6 nhiém dau.

Nito ciing 1 mdt thanh phan quan trong trong cac moi trudng nudi cdy vi sinh
vat. Mot sb ngudn nito v co va hitu co di duge st dung dé danh gis kha ning tao

mang sinh hoc cia chung QNO1. Két qua vé anh hudng cia ngudn nito duge thé hién

trong Bang 5.

Bang 5: Anh huéng ctia ngudn nito dén kha ning tao mang cia ching QNO1 (OD570
nm)

Thoi gian theo ddi (gi0)

Nito 24 48 72
KNO3 25,50+0,23 37,13+0,21 29,95+0,26
NaNOs 27,10+0,32 37,23+£0,31 33,38+0,27
Pepton 34,77+0,14 44,58+0,43 37,78+0,38
Cao men 31,62+0,25 40,30+0,41 30,52+0,34

Két qua trén Bang 5 cho thy, véi ngubn nito 12 pepton thi ching QNO1 tao
mang sinh hoc t6t nhat. Tuy nhién, v6i cac ngudn nito v co, khi so sanh véi ching
dbi chimg duong la ching Acinetobacter calcoaceticus P23 - chi dat 9,1+0,20
(Yamada va cong sy, 2010) thi 2 ngudn nito vo co codn lai 14 KNOs va NaNOs déu cho
hiéu qua tao mang sinh hoc rat cao. Vi viy, trong thuc té, co thé str dung céc nguén
nito ndy dé tao mdi trudng nudi ciy ching QNO1 nham tng dung trong Xt ly 0 nhiém
du & cac dia diém khac nhau.

C. Phén tich kha ning phan huy diu diezen va mot s6 hop chit vong thom cua ching
QNO1
1. Phén tich kha ning phan hiy diu diezen

Ham luong dau diezen duge sit dung dé danh gia kha ning phan huy bdi chung
Acinetobacter baumannii QNO1 c6 kha ning tao mang sinh hoc véi nbéng d6 mau ban

dulal,3,s,7,9 va 10% tuong duong voi 5.000, 15.000, 25.000, 35.000, 45.000 va
50.000 ppm.

Chung vi khudn sau khi phan 14p dugc nhan gidng trong cac binh tam giac thé

tich 100ml. Moi trudng st dung trong qué trinh nhén gidng nay la moi trudng khoang
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Gost cai tién, trong d6 ngudn cacbon duge sit dung 14 ngudn dau diezen c6 thanh phin

nhu sau:

Na,HPO4 0,7 MgSO4 0,4
KH,PO4 0,3 NaCl 1
KNO3 3 pH 6,972

MBoi trudng khodng Gost nay dugc khit trung 6 121°C trong 30 phut.

Luong gidng ban du dugc cAp vao moi trudong 14 10% (mat do té bao trong cac
binh nudi giéng dat mat do khoang 108 CFU/ml) tién hanh nuoi ¢ diéu kién tinh nhiét
d6 ndm trong khoang 28+2°C, trong thoi gian 7 ngdy. Két qua dugc trinh bay trén
Bang 6.

Két qua cho thiy: chiing 4. baumannii QNO1 c6 kha nang sinh trudng t6t trén moi
treong chua diu diezen véi ndng d6 dau tir 1 — 10% theo thé tich dich léng. Trong do,
ching QNO1 c6 kha nang sinh truéng t6t nhét trén mdi trudng chira du diezen trong
khoang 1 — 5% sau d6 c6 sy giam nhe vé kha nang sinh truong & ndng d6 dau 9 — 10 %.
Tuy nhién, dé danh gia chinh xac vé kha nang phan huy diu diezen cta mang sinh hoc
ching QNO1 chiing tdi Iya chon ndéng d6 10% da giri mau di phan tich kha ning phan
hay dau diezen QNO1 bang phuong phap phén tich khéi lugng & Vién Hoéa cong
nghiép, B Cong thuong. Két qua cho thiy sau 7 ngay nudi ciy, mang sinh hoc do
ching 4. baumannii QNO1 tao thanh da c6 kha nang xtt 1y 12 90,21 % tuong mg voi
ndng do ban dau 1a 50.000 mg/1.

2. Phan tich kha ning phin hity phenol

Péi voi ngudn cac hop chét hidrocacbon thom nhu phenol, dé danh gia kha nang
phan hiy phenol ctia mang sinh hoc b6i ching 4. baumannii QNO1 céc tac gia tién
hanh thi nghiém trén moi truong khoang Gost ci tién, v6i nong dd phenol ban dau
100, 150, 200, 250, 300 va 350 ppm.

Luong giéng ban diu dugc cip vao moi trudong 1a 10% (mat do té bao trong cac
binh nuéi gibng dat mat do khoang 108 CFU/ml) tién hanh nudi & didu kién tinh nhiét
d6 ndm trong khoang 28+2°C, trong thoi gian 7 ngay. Két qua dugc trinh bay trén
Bang 6.

Két qua thu dugc cho thiy ching 4. baumannii QNO1 c6 kha nang sinh trudng
kha tot trén dai ndbng do phenol tir 100 — 300 ppm, Tuy nhién, khi néng do cang cao
sinh trudng ciia ching 4. baumannii QNO1 giam di, & nébng dd 350 ppm ching nay
gan nhu khong sinh trudng dugc. Dé danh gia chinh xac vé kha nang phan huy phenol
ctia mang sinh hoc ching QNOI, néng d 300 ppm dugc lya chon dé& phan tich kha

-15-



37596

ning phan hity phenol. Két qua cho thiy sau 7 ngay nubi c4y, mang sinh hoc do chiing
A. baumannii QNO1 tao thanh da c6 kha ning xur ly 12 95,13 %.
3. Phén tich kha ning phan hily piren

Déi v6i ngudn piren, @& danh gia kha ning phan hiry piren boi mang sinh hoc
ching 4. baumannii QNO1, chung t0i tién hanh thi nghiém trén mdi truong khoang
Gost cai tién, v6i néng do piren ban dau 100, 150, 200, 250, 300 va 350 ppm.

Luong gidng ban dAu duge cip vao moi truong 12 10% (mét do t& bao trong cac
binh nuéi gibng dat mat d¢ khoang 108 CFU/ml) tién hanh nudi & didu kién tinh nhiét
d6 nam trong khoang 28+2°C, trong thoi gian 7 ngay. Két qua dugc trinh bay trén
Béng 6.

Két qua thu duge cho thdy ching 4. baumannii QNO1 c6 kha nang sinh trudéng
kha tét trén dai ndng do piren tir 100 — 300 ppm. Tuy nhién, & nbng do cang cao thi
sinh trudng cang giam va dén ndng 350 ppm chung nay sinh truéng kém hon. Pé danh
gia chinh xac vé kha nang phan huy piren ciia mang sinh hoc ching A. baumannii
QNO1, chung tdi lyra chon nbéng d6 300 ppm dé phan tich kha nang phén hiy piren.
Két qua cho thdy sau 7 ngay nudi cdy, mang sinh hoc do ching 4. baumannii QNO1
tao thanh di c6 kha nang xir 1y 1a 95,21 %.

4. Phan tich kha niing phén hiy naphtalen

Déi v6i ngudn naphtalen, d& danh gia kha nang phan hily naphtalen bdi ching A.
baumannii QNO1 c6 kha nang tao mang sinh hoc véi néng d6 mau ban dau 100, 150,
200, 250, 300 va 350 ppm.

Lugng giéng ban dAu dugc cip vao moi truong 12 10% (mét do té bao trong cac
binh nuéi gibng dat mat do khoang 108 CFU/ml) tién hanh nudi & didu kién tinh nhiét
d6 nim trong khoang 28+2°C, trong thoi gian 7 ngay. Két qua dugc trinh bay trén
Bang 6.

Két qua thu dugc cho thdy ching 4. baumannii QNO1 c6 kha nang sinh trudng
kh4 tét trén dai ndng do naphtalen tir 100 — 300 ppm. Dé dénh gid chinh xac vé kha
ning phan hity naphtalen clia mang sinh hoc ching A. baumannii QNO1, ching t6i lua
chon ndng o 300ppm dé phan tich kha nang phan huy naphtalen. Két qua cho thy
sau 7 ngay nuoi chy, mang sinh hoc do ching 4. baumannii QNO1 tao thanh da c6 kha
ning xu ly 14 95,84 %.

5. Phan tich kha ning phan huy toluen

D6i voi ngudn toluen, d danh gia kha nang phén hiy toluen boi mang sinh hoc
ching 4. baumannii QNO1, ching toi tién hanh thi nghiém trén mdi truong khoang
Gost cai tién, v&i ndng @9 toluen ban dau 100, 150, 200, 250, 300 va 350 ppm.
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Luong giéng ban dAu duge cip vao mdi truong 12 10% (méat do té bao trong cac
binh nudi gidng dat mat d khoang 108 CFU/ml) tién hanh nuéi & didu kién tinh nhiét
d6 nidm trong khoang 28+2°C, trong thoi gian 7 ngay. Két qua dugc trinh bay trén
Bang 6.

Két qua thu dugc cho thy ching 4. baumannii QNO1 c6 kha néng sinh truéng
kh 5t trén di ndng d6 toluen tir 100 — 300 ppm. D& dénh gid chinh x4c vé kha ning
phan hiy toluen ciia mang sinh hoc ching 4. baumannii QNO1, ching tdi lya chon
nbéng d6 300 ppm dé phan tich. Két qua cho thay sau 7 ngdy nudi ciy, mang sinh hoc
do chung A. baumannii QNO1 tao thanh da c6 kha nang xtr ly 1a 98,32 %.

Bang 6. Kha ning sinh truéng cua ching QNO1 trén cac ndng d6 dau diezen va mot sd

hop chit vong thom khéc nhau

DO | ODgwp | Phenol ODsoo Piren ODsoo  |Naphtalen| ODgoo | Toluen ODsoo
(%) (ppm) (ppm) (ppm) (ppm)
1 [1,59+0,10] 100 | 1,48+0,10 | 100 | 1,51+0,06 100 1,49+0,05| 100 1,54+0,06
3 [1,5440,12| 150 | 1,46+0,13 | 150 | 1,44+0,04 150 1,35+0,04| 150 1,44%0,05
5 [1,4240,09] 200 | 1,33+0,14 | 200 | 1,32+0,07 200 1,28+0,06| 200 1,35+0,04
7 [1,38+0,11] 250 |1,27+0,15| 250 | 1,19+0,04 250 1,14+0,05| 250 1,29+0,05
9 [1,21+0,08] 300 | 1,15£0,13 | 300 | 0,99+0,04 300 1,11£0,07| 300 1,16+0,03
10 [1,20£0.11| 350 |0,41+0,15| 350 |0,31+0,02 350 |0,31£0,05| 350 | 0,41+0,02

Vi du thwe hién sang ché
Vi du 1. Phéan 1ap va dinh danh chiing vi khuin QNO1

Mau dAt nhidm diu thu duoc tir Dung Quét, Quang Ngii, dugc bao quén trong
dung cuy tiét trung d8 dam bao khong bi nhidm tap céc vi sinh vét tir moi trudng. Sau
khi thu, mau duoc lam giau 3 14n lién tiép trén moi trudng dich thé khoang Gost c6 cai
tién bang cach thay thé ngudn cacbon bing ngudn co chit 12 dAu diezen. Cac khuan lac
duoc tach va 1am sach, thu dugc chung vi khudn QNO1 c6 hinh thai khuén lac cling
nhu hinh théi té bao nhu dugc thé hién trong Fig. 1 va Fig. 2.

Thuc hién phén loai ching vi khuin QNO1 b%mg cach xac dinh trinh tu doan
gen 16S rARN v6i cap mdi 27F/1527R ADN tdng s6 ctia ching vi khuin QNO1 dugc
thu nhu sau:

- Nudi cdy thu sinh khéi vi khudn trong LB trong 18 gid thi ADN cla ching
dugc tach chiét theo mo ta ctia Zhou va cong su, 1996; quy trinh cu thé nhu sau: i) hat
dich nuoi céy vao cac 6ng eppendorf 1,5 ml, té bao dugc thu lai béng cach ly tam 6000

v/ph trong 5 phut. ii) bd sung 540 pl dém phan téch va lic du cho tan hét té bao; iii)
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bd sung 20 ul proteaza K (20 mg/ml) lic & 37 °C trong 1 gio; iv) bd sung 60 pl SDS 20
% rdi 1 & 65 °C trong 2 gio; v) protein dugc loai bo bang cach bd sung 600 ul hdn hop
clorophom va isoamylancohol (ti 1& 24:1), ly tim 12.000 vong/phut trong 15 phit. Hut
dich & pha trén va chuyén sang dng eppendorf méi, 1ap lai 2 l4n. Chi y: dao nhe nhang
dé tranh dat gy ADN; vi) ADN dugc tia bing 0,6 1an thé tich dinh pha trén, G & nhiét
d6 phong trong 2 gid; vii) Ly tdm 12.000 vong/phit trong 15 phut & 4°C, thu tia ADN;
vii) rira tia bang 500 pl etanol lanh 70%, ly tdm 12.000 vong/phut trong 10 phit ¢
4°C rdi b dich; viii) D& kho tw nhién va hoa tan tia trong 25-30 ul nu6c da duge loai
b6 ion vo tring va bao quan & 4°C.

Cip mdi dugc st dung dé dinh danh chiing vi khuan 1a cap moi 27F/1527R
duoc thiét ké dua vao trinh ty 6 tinh bao thi cao cia gen 16S rARN & sinh vat nhan
so (Lane, 1991).

Mbi xudi (271): 5°-AGA AAG GAG GTG ATC CAG CC-3’

Mbi nguge (1527r): 5°- AAAGGAGGTGATCCAGCC - 3°.

ADN thu dugc tir chung vi khuin dugc thuc hién nhan gen 16S rARN béng
phuong phap PCR véi thanh phan phan tmg va chu trinh nhiét nhw sau:

Thanh phéan phan tng (p):
Dream tag buffer (10x) 02,5l
dNTPs (2,5 mM) 12,5 u
Dream tag (5 Unit/pl) 00,2 pl
Mbi xudi (20 pM) : 1,5 pl
Mbi nguoc (20 uM) :1,5 pl
ADN khuon (20 ng/pl) 22,5l
dH0O 1143 ul

Chu trinh nhiét:

Budc 1: 95°C (5 phat)

Budc 2: 95°C (50 gidy)

Budc 3: 52°C (30 gidy)

Budc 4: 72°C (1 phut 30 gidy)

Buéce 5: Lap lai 30 14n tir budce 2 dén budc 4

Buéc 6: 72°C (7 phut)

Buéc 7: Bao quan ¢ 4°C

San phidm PCR nhan doan gen 16S rARN tir ADN tbng sb ctia ching QNO1 da

dugc kiém tra trén gel agaroza 1%, nhudm ethidium bromit va sau d6 soi ban gel dudi

tia tir ngoai. P dai cita san phAm PCR ¢6 kich thuéc ding nhu 1y thuyét.
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San phim nhin doan gen 16S rARN dugc tinh sach bang kit Gel Purification
Kit, hang Bioneer, Han Qudc ¢6 ban trén thi trudong va sau d6 duge xac dinh trinh tu
theo phuong phap cia Sanger, st dung may doc trinh tu ty dong ABI, MJ. Su dung
c4c phan mém Bioedit, Clustal X va Mega4 dé x4y dung cdy phat sinh ching loai cia
ching vi khuan QNO1.

Trinh tu gen 16S rARN cia ching QNO1 c6 kich thudce 1470 nucleotit va dugc
ding ky trén GenBank v6i m& s6 truy cap LC602830.

Trinh ti gen ctia chung QNO1 ¢6 ¢6 mic do tuong ddng 100 % (s6 nucleotit so
sanh 1a 1470) vé6i trinh ty twong Ung cua cdc ching Acinetobacter baumannii
DSM30007 (md sb X81660), va tuong dong xa hon (97,48 %) so v6i ching
Acinetobacter soli B1 (EU290155). M&i quan hé phét sinh chiing loai ciia ching QNO1
v61 mot sb ching vi khuin da dugc x4y dung va két qua dugc thé hién & Fig. 3.

Nhu vdy, dua trén cac dic diém hinh théi khuan lac cling nhu hinh théi t€ bao
va so sanh trinh tir gen 16S rARN thi chiing QNO1 thude loai Acinetobacter baumannii
va dugc dit tén 13 Acinetobacter baumannii QNO1.

Chung Acinetobacter baumannii QNO1phan lap duge dugc luu gilt tai Vién
Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam dudi dang
thuan khiét vé mat sinh hoc voi ma s6 CNSHMT 30.

Vi du 2. Tac dong ctia do pH 1én kha ning tao mang cla chung QNO1

Kha ning tao mang cia chung vi khuin QNO1 trén mdi truong LB (c6 thanh
phan gbm (g/1): NaCl 10, trypton 10, cao men 5) ¢6 @0 pH dugc thay dbi gia tri tr 4
dén 9 da duoc khao sat. Sau 3 ngay nudi cdy, QNO1 tao mang sinh hoc trong moi
treomg c6 dd pH khac nhau. Chung vi khuén ndy c6 hoat tinh tao mang cao ¢ 4o pH 5
dén @ pH 9. O cac do pH 4 kha nang tao mang cla chung QNO1 rat thap chi dat
khoang 3,12+0,12 va hau nhu khong c6 kha ning tao mang sau 3-5 ngay nudi cy.

Két qua duge thé hién trén Bang 1.

Nhu vy, do pH 4,5 dén @6 pH 9 phu hop cho kha ning tao mang cao & ching
QNO1.

Vi du 3. T4c dong ctia nhiét do 1én kha néng tao mang cia chung QNO1

Dai nhiét d6 25 — 50 °C da dugc sir dung dé danh gia anh hudéng cia chiing 1én
kha ning tao mang boi ching QNO1 trong 3 ngay nudi ciy.

Két qua dugc thé hién trén Bang 2.

Két qua cho thdy, ching QNO1 c6 kha ning tao mang & phd nhiét do kha rong
tr 25 — 45°C, trong khoang nay su sai khac vé kha ning tao mang cia ching nay 1a

khong c6 y nghia théng ké. Didu nay ching to chung QNO1 c6 kha ning tao mang t6t
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& cac dai nhiét do kha rong. Nhu vay, ching QNO001 c6 thé tng dung dé tao mang xi
1y 6 nhiém dau & nhiéu khu vire khac nhau cling nhu mua khac nhau.
Vi du 4. Tac dong ctia ndng do mubi 1én kha ning tao mang cuia chung QNO1

Néng do mudi NaCl khac nhau tir 0 dén 40%o da dugc chon dé khao sat tim ra
ndng d6 mubi thich hop cho kha ning tao mang cao boi chiung QNO1.

Két qua duoc thé hién & Bang 3.

Két qua cho thdy, chimg QNO1 c6 kha ning tao mang kha tbt tir néng d6 0 dén
40%o.

Vi du 5. Tac dong cua ngudn cacbon 1én kha nang tao mang clia ching QNO1

Céc ngudn cacbon khéac nhau bao gdm saccaroza, lactoza, glucoza va mantoza
d3 duoc st dung dé danh gid anh huong 1én kha néng tao mang sinh hoc ctia chung
QNOL1.

Két qua duoc thé hién & Bang 4.

Két qua trén Bang 4 cho thdy, ching QNO1 tao mang sinh hoc rat t6t trén cac
ngudn cacbon khéc nhau, dic biét 12 trén ngudn mantoza. Py ciing 13 ngudn co chit
sén c6 trong ty nhién va c6 gia thanh thap. Vi vy, khi nudi cdy & quy md 16n, c6 thé
str dung lam ngudn cacbon cho ching QNO1 tao mang sinh hoc va dung mang nay dé
xit Iy 6 nhiém dau.

Vi du 6. Tac dong cua nguén nito 1&én kha ning tao mang sinh hoc cta chiing QNO1

Mbt sb ngué)n nito vo co va hitu co gdbm KNO3, NaNOs, pepton va cao men da
duoc st dung dé danh gia kha ning tao mang sinh hoc cua chung QNO1.

Két qua dugc thé hién trong Béang 5.

Két qua trén Bang 5 cho thdy, véi ngudn nito vo co hay hiru co thi ching QNO1
déu tao mang sinh hoc rt tbt, dic biét 1a trén nguén pepton.

Vi du 7. Kha néng xt ly diu diezen cta chiing QNO01

Dau diezen & cac dai ndng d6 khac nhau tir 1-10% twong duong véi 5.000,
15.000, 25.000, 35.000 va 50.000 ppm da dugc st dung dé danh gia kha nang sinh
truéng va phan hiy ciia mang sinh hoc chung QNO1 trong 7 ngay. Két qua dugc thé
hién & Bang 6.

Két qua cho thdy: 4. baumannii QNO1 c¢6 kha nang sinh trudng tbt trén moi
truong chira diu diezen v6i ndng d6 dau tir 1 — 10% theo thé tich dich léng. Trong do,
ching 4. baumannii QNO1 c6 kha néng sinh truong t5t nhét trén mdi truong chira dau
diezen trong khoang 1 — 5% sau d6 c6 sy giam nhe vé kha ning sinh trudng & ndng do

diu 9 — 10%. O ndng @6 10% dugc lya chon dé giri mau di phén tich bing phwong
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phép phén tich khéi luong. Két qua cho thiy sau 7 ngay nudi cdy, mang sinh hoc do
ching A. baumannii QNO1 tao thanh d c6 kha ning xir Iy 12 90,21 % tuong Ung voi
ndng d6 ban dau la 50.000mg/1.

Vi du 8. Kha ning phan hity phenol cua ching QNO1

Phenol & céc dai ndng dd khac nhau tir 100 — 350ppm da duge st dung dé danh
gi4 kha ning sinh trudng va phén hiy ciia mang sinh hoc ching QNOI1 trong 14 ngay
Két qua duge thé hién & Bang 6.

Két qua thu duge cho thdy ching 4. baumannii QNO1 c6 kha ning sinh truong
kh4 t6t trén dai ndng do phenol tir 100 — 300 ppm, ching t6i lya chon ndng do 300
ppm d& phan tich kha ning phan huy phenol cuia mang sinh hoc chung QNO1. Két qua
cho thdy sau 7 ngay nudi ciy, mang sinh hoc do ching 4. baumannii QNO1 tao thanh
d3 ¢6 kha ning xi Iy 13 95,13 %.

Vi dy 9. Kha ning phéan hiy piren ciia chung QNO1

Piren & cac dai ndng do khac nhau tir 100 — 350 ppm da dugc st dung dé danh
gi4 kha ning sinh trudng va phan hiy ciia mang sinh hoc chung QNO1 trong 7 ngay.
Két qua dugc thé hién & Bang 6.

Két qua thu dugc cho thdy ching 4. baumannii QNO1 c6 kha nang sinh truéng
kha t6t trén dai ndng do6 piren tir 100 — 300 ppm. Tuy nhién, & ndng do cang cao thi
sinh trudng cang giam va dén ndng 350 ppm ching nay sinh trudng kém hon. Nong do
300 ppm dugc lya chon dé phan tich kha ning phén huy piren clia mang sinh hoc boi
ching QNOI. Két qua cho thdy sau 7 ngdy nudi cdy, mang sinh hoc do ching 4.
baumannii QNO1 tao thanh da c6 kha ndng xir ly 12 95,21 %.

Vi du 10. Kha ning phén hity naphtalen clia ching QNO1

Naphtalen & cac dai ndng d6 khac nhau tir 100 — 350 ppm da duogc st dung dé
d4anh gia kha ning sinh truéng va phén hiy ctia mang sinh hoc chung QNOI trong 7
ngay. Kbt qua duge thé hién & Bang 6.

Két qua thu dugc cho thdy ching 4. baumannii QNO1 c6 kha ning sinh truéng
kha tét trén dai ndng do naphtalen tir 100 — 300ppm. Pé danh gia chinh xé4c vé kha
ning phan huy naphtalen cia mang sinh hoc chung 4. baumannii QNO1, ching toi lua
chon ndéng d6 300 ppm @& phan tich kha nang phén hiy naphtalen. Két qua cho thdy
sau 14 ngay nuoi cdy, mang sinh hoc do chung 4. baumannii QNO1 tao thanh da c6
kha ning xit 1y 12 95,84 %.

Vi du 11. Kha ning phéan hiy toluen cia chiing QNO1
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Toluen & cac dai ndng do khac nhau tir 100 — 350 ppm d3 dugc st dung dé danh
gi4 kha ning sinh trudéng va phén hay ciia mang sinh hoc ching QNO1 trong 7 ngay.
Két qua duge thé hién & Bang 6.

Két qua thu dugc cho thiy ching A. baumannii QNO1 c6 kha ning sinh trudéng
Kha tét trén dai ndng dd toluen tir 100 — 300 ppm. D& danh gi chinh xéc vé kha ning
phan hay toluen clia mang sinh hoc ching 4. baumannii QNO1, ching t6i lua chon
ndéng do 300 ppm d& phan tich kha ning phén huy toluen. Két qua cho thdy sau 7 ngdy
nudi cdy, mang sinh hoc do ching 4. baumannii QNO1 tao thanh d3 ¢6 kha nang xir 1y
14 98,32 %.

Hiéu qua dat dwgc ciia sdng che

Sang ché d& cap dén chung vi khudn 4. baumannii QNO1 c6 kha ndng tao mang
sinh hoc cao phan 1ap tir d4t 6 nhidm dau & Viét Nam.

Chung vi khudn nay c6 kha ning tao mang sinh hoc t5t & nhidu diéu kién sinh
Iy sinh héa khac nhau nhu d¢ pH 5-9, ndng @ mudi NaCl 0-40%o, nhiét d6 25-45°C,
ngudn cacbon gdm saccaroza, lactoza, glucoza va mantoza, ngudn nito gdm KNOs3,
NaNOs, pepton va cao men. Nhu vay, ching QNO1 c6 thé (mg dung dé tao mang xtt Iy
& nhidm diu & céc didu kién tuong dbi rong va rat phi hop véi thye té.

Sau tir 7 ngay thi nghiém, mang sinh hoc do ching nay tao thanh c6 kha nang
phan hiy 90,21 % ham luong diu diezen v&i ndng do ban dau 1a 50.000 mg/l; phén
hiy 95,13 % phenol véi nong d6 ban dhu 13 300 ppm; phan hiy 95,21 % piren v6i
ndng do ban dAu 12 300 ppm; phén hiy 95,84 % naphtalen v6i ndng d6 ban dau 1a 300
ppm va phén hiy duge 98,32 % toluen v6i ndng do ban déu 13 300 ppm. Két qua cho
thiy chiing QNO1 nay c6 kha nang xur 1y cac thanh phan hidrocacbon c6 trong diu mo
va nuéc nhidm dau 12 rat hidu qua. Viéc st dung ching 4. baumannii QNO1 phéan 14p
tr viing ven bién bi nhiém dau Dung Quét, Quang Ngai da gitp tin dung duoc ngudn
sinh v4t phong phd cta Vi¢t Nam cling nhu giup 1am giam chi phi cho vige xir Iy nuéce

thai 6 nhidm diu tir cac khu vue bi 6 nhieém dau.
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YEU CAUBAO HQ
1. Chung vi khuin Acinetobacter baumannii QNO1 thuan khiét v& mit sinh hoc dugc
phan 14p tir mau d4t nhiém déu, trong d6 ching vi khuén nay c6 trinh ty gen 16S
rARN véi kich thuéc 1441 bp va duge dang ky trén GenBank v6i ma s6 LC602830, va
¢6 cac dic tinh sau:
¢6 khé ning tao mang sinh hoc khi duge nudi cly trong moi trudng LB, didu kién

nudi cdy & dd pH 5-9, nbéng do mudi NaCl 0-40%o, nhiét do 25-45°C, ngudn cacbon
gbm saccaroza, lactoza, glucoza va mantoza, ngudn nito gdbm KNOs, NaNOs, pepton
va cao men, gia tri OD & budc séng 570 nm cao nhét 1én t&i 44,58+0,43;

¢6 kha ning phan hity du diezen 12 90,21% tuong tmg v6i nong do ban dau 1a
50.000 mg/l; va

¢6 kha ning phan huy phenol la 95,13%; piren 95,21%; naphtalen 95,84%; va
toluen 13 98,32% v6i ndng 40 ban du cia timg hop chét nay 12 300 ppm.
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Fig. 1
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Fig. 2
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Fig. 4
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DANH MUC TRINH TU

<110> Vién Céng nghé sinh hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam

<120> Chung vi khudn Acinetobacter baumanii QNO1 thudn khiét vé mit si

ning tao mang sinh hoc va phén huy diu diezen, toluen, naphtalen,

cé trong diu md

<160>

<210>

<211>

<212>

<213>

<400>

1

1

1270

ADN

Acinetobacter baumanii

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381

1441

cagattgaac
taccggacct
aacatctcga
ggaccttgcg
ccaaggcgac
ggcccagact
ccagccatgce
aggctacttt
actctgtgcc
gtaaagcgtg
attgcattcg
ggtgaaatgc
ctgacgctga
ccgtaaacga
ataagtagac
cccgcacaag
cttgacatac
gctgcatggce
aacccttttc
aactggagga
cgtgctacaa
gccgatcgta
atcgcggatc

accatgggag

ggtgtggeceg

gctggcggea
agcggceggac
aagggatgct
ctaatagatg
gatctgtagce
cctacgggag
cgcgtgtgtg
agttaatacc
agcagccgcg
cgtaggcggce
atactggtga
gtagagatct
ggtacgaaag
tgtctactag
cgcctgggga
cggtggagca
tagaaacttt
tgtcgtcage
cttacttgcc
aggcggggac
tggtcggtac
gtccggattg
agaatgccgce
tttgttgcac

atgactgggg

ggcttaacac
gggtgagtaa
aataccgcat
agcctaagtc
gggtctgaga
gcagcagtgg
aagaaggcct
tagagatagt
gtaatacaga
ttattaagtc
gctagagtat
ggaggaatac
catggggagce
ccgttggggce
gtacggtcgce
tgtggtttaa
ccagagatgg
tcgtgtcgtyg
agcatttcgg
gacgtcaagt
aaagggttgc
gagtctgcaa
ggtgaatacg
cagaagtagc

tgaatctcaa
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atgcaagtcg
tgcttaggaa
acgtcctacg
ggattagcta
ggatgatccg
ggaatattgg
tatggttgta
ggacgttact
gggtgcgagce
ggatgtgaaa
gggagaggat
cgatggcgaa
aaacaggatt
ctttgaggct
aagactaaaa
ttcgatgcaa
attggtgcect
agatgttggg
atgggaactt
catcatggcc
tacacagcga
ctcgactcca
ttcccgggcec

tagcctaact

agcgggggaa
tctgcctatt

ggagaaagca
gttggtgggyg
ccacactggg
acaatggggg
aagcacttta
cgcagaataa
gttaatcgga
tcccegaget
ggtagaattc
ggcagccatce
agataccctg
ttagtggcgce
ctcaaatgaa
cgcgaagaac
tcgggaatct
ttaagtcccg
taaggatact
cttacggcca
tgtgatgcta
tgaagtcgga
ttgtacacac

gcaaagaggg

nh hoc cé6 kha

phenol va pyren

ggtagcttgce
agtgggggac
ggggatcttc
taaaggccta
actgagacac
gaaccctgat
agcgaggagg
gcaccggcta
tttactgggce
taacttggga
caggtgtagc
tggcctaata
gtagtccatg
agctaacgcg
ttgacggggyg
cttacctggc
agatacaggt
caacgagcgce
gccagtgaca
gggctacaca
atctcaaaaa
atcgctagta
cgcccgtcac

cggttaccac
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