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ABSTRACT

The main objectives of this work were: (a) to compare the inactivation mechanisms and
(b) to discuss similarities and differences in the adaptation and mutation behaviours of
two bacterial model systems (Bacillus subtilis and Pseudomonas fluorescens) under a
Pulsed Light (PL)-induced stress. When adaptation ability was investigated, firstly cells
were exposed to sublethal PL doses (2x107 or 0.06 J.cm™) and then submitted to a
lethal PL treatment of 0.3 or 0.5 J.cm™. Antibiotic resistance assays were carried out on
bacterial suspensions in exponential growth phase in order to determine their
mutagenic ability. For that, the effect of three PL lethal doses (0.2, 0.3 and 0.4 J.cm?)
was investigated. Experimental results showed that a low-energy PL dose (0.06 J.cm?)
was sufficient to produce B. subtilis adaptation, leading to an enhanced resistance to a
subsequent lethal treatment. Conversely, P. fluorescens was not able to adapt to
sublethal PL doses and more, 1 log additional microbial reduction was found when
applying a lethal treatment. Applying a 0.2 J.cm? PL dose strongly increased the
number of P. fluorescens resistant mutants compared to non-treated cells, while the
mutation frequency was not modified for B. subtilis. As a conclusion, this study showed
that these two highly adaptable Gram negative and positive bacteria have developed
different behaviour as a response to low-energy PL.

TOM TAT

Muc dich cuia nghién ciru nay la (a) so sanh co ché tiéu diét vi sinh vét va (b) khdo st
kha nang ddp ing va dot bién ciia 2 giong vi sinh vt (Bacillus subtilis va Pseudomonas
fluorescens) dudi tdc dyng ciia xung anh sang. Bé dinh gid kha ning dép vmg, dau tién
té bao diroc xir ly bang xung dnh sang voi lieu nang lugng thich nghi (2x10 3 hodc 0,06
Jem?), sau d6 nhitng té bao nay dieoe xit Iy tiép voi liéu nang heong tiéu diét 0,3 hodc
0,5 J.cm™. Thi nghiém thir kha ning khdng khang sinh dwoc thiee hién trén huyén phii vi
sinh vdt ¢ giai doan phat trién logarit dé xac dinh kha nang dot bién ciia cac vi sinh vt
nay. Thi nghiém dwoc thuc hién voi 3 mikc do nang lwong cua xung anh sang (0,2; 0,3
va 0,4 J.em™). Két qua thi nghiém cho thay ¢ mire dg ndng leong xir Iy thap (0,06 J.cnm
%) lam tang kha nang dap 1ng cia vi khudn B. subtilis, giip cho vi khudn nay chong
chiu tot hon véi liéu nang heong tiéu diét xir Iy tlep theo. Nguoc lai, P. fluorescens
khéng ddp img véi liéu ning heong thap va hon thé, viéc tien xir Iy bang liéu ndng
lwgng thap con lam ting mirc d nhay cam cia lodi vi khudn nay véi liéu ning lheong
cao tiép theo. Nang hrong xir Iy 0,2 J.em? lam tang déang ké sé hwong vi khudn P.
fluorescens dit bién so véi mau khong xir Iy, trong khi do két qua nay khong dieoc thé
hién & vi khudn B. subtilis. Tom lai, két qua thi nghiém cho thdj/ ca hai logi vi khudn
Gram dm va Gram dwong trong thi nghiém nay déu cé kha nang dép ivmg véi phirong
phadp xit Iy xung dnh sing, tuy nhién co ché ddp g ciia moi logi khéng giong nhau.
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1 GIOI THIEU

Bacillus subtilis, vi khuin Gram duong, sinh
bao tir va la vi khuan khong gy bénh. Tuy nhién,
d6i khi vi khuan nay ciing lién quan t6i nhiéu vu
ngd doc thuc phdm. Di c6 mot sé trudng hop ngd
ddc do an phai thyc phém bi nhiém B. subtilis nhu
ga tay, banh nuéng xdp, bot sita tring, hanh tay
ngam, nudc sot salad, mon salad dau dong hop
(Kramer & Gilbert, 1989). Cac triéu ching phd
bién ciia ngd doc thuc phim do B. subtilis 1a dau
bung, ndén mura va ti€u chay. B. subtilis cling dugc
sir dung trong cac linh vuc nghién ciru dé thay thé
cho cac vi sinh vat nguy hiém khac nhu B. cereus
va B. anthracis (Krishnamurthy, 2006). Vi khuén
tha hai trong nghién ctu nay la Pseudomonas
fluorescens, vi khudn Gram am, dwoc tim thiy
trong nudc, dat va thuong 1a nguyén nhan gay hu
hong cua cac dang thuc phém nhu tring, thit, ca,
rau va stta (Tyrer, 1998). Day la mot trong nhiing
loai vi sinh vat doéng vai tro chinh trong viéc hu
hong cac san phdm thit, ca uép lanh (Beit-
Halachmy & Mannheim, 1992).

Cong ngh¢ xung anh sang (PL) da tao duoc
nhiéu chi ¥ tir giéi khoa hoc, ddy 1a mot phwong
phap méi dung dé tiéu diét vi sinh vat trén céac loai
bé mit, bao bi va gin ddy da duoc nghién ciu
nhiéu trén thuc phém nhu thit, banh mi, rau va trai
cay (Sauer & Moraru, 2009; Uesugi & Moraru,
2009). Phuong phap nay st dung dén xenon phat ra
anh sang tring (200 nm — 1100 nm) véi cuong do
nang lugng cao (Wekhof, 2000). Kha nang kht
nhiém cta phuong phap nay chu yéu 1a do tia cuc
tim (200 nm — 400 nm), tao nén sy huy hoai ADN
cua té bao vi sinh vat. Bén canh dé cling c6 mot $6
co ché khac dugc dé cap dén, vi du nhu su pha v&
mang té bao va kha niang lam ting kich thudce
khong bao dd dugc nghién ciru trén t& bao ndm
men (Takeshita et al., 2003). Cho dén hién tai, co
ché chinh x4c cua viée tiéu diét té bao vi sinh vat
b.';“mg PL van chua dugc lam sang to hoan toan,
phan 16n cac nghién ciru cho thay rang phé UV
dong vai tro quan trong trong hiéu qua diét khuan
cua phuong phap nay va cac birc xa UV c6 bude
song ngan déng vai trd quan trong hon hét (Rowan
et al., 1999; Wang et al., 2005; Woodling and
Moraru 2007). ba co nhleu bai tong quan viét vé
ky thudt xung anh sang (Elmnasser et al., 2007,
Gomez-Lopez et al., 2007) va nhiéu cong trinh
nghién ciru lién quan t6i hiéu qua khir nhiém trén
thuc phdm cua phuong phap nay (Bialka &
Demirci, 2008; Gémez-Lopez et al., 2005; Ozer &
Demirci, 2006) hay khir nhiém méi truong nudc
(Huffman et al., 2000; Sonenshein, 2003). Tuy
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nhién, hiéu qua khir khudn ctua phuong phap nay
trén thyc pham van chwa cao, nguyén nhén la do
tac dung che khuét hodc do mat sb vi sinh vat qua
nhiéu (Marquenie er al, 2003; Wuytack et al.,
2003; Gomez-Lopez et al., 2005). Va két qua 1a khi
xir Iy PL véi cuong do ning lugng thap thi co thé
tao nén kha nang thich nghi va dot bién cia vi sinh
vat (Alcantara-Diaz et al., 2004; Massier et al.,
2012a). Nghién cuu cua Massier et al., (2012a;
2012b) cho thdy ring cuong do ning lugng xir Iy
PL thip da tao nén sy thich nghi cua P. aeruginosa
va E. faecalis, giup cho cac vi khuan nay chéng
chiu tot hon véi cudng do ning lwong xir Iy PL
manh tiép theo sau.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Chiing vi khuin va diéu kién phat trién

B. subtilis (ATCC 6633, vién Pasteur, Phap) va
P. fluorescens MF37 (LMSM, Phap) duoc nudi cay
trong moi truong tang sinh M17 (Merck, Ptc) co
b6 sung 0,5% glucose véi diéu kién nudi cdy khuay
dao ty dong (180 vong/phit) ¢ nhiét d6 twong Gng
14 30 °C va 28 °C trong thoi gian 24 gio. Tiép theo,
moi truong dugce ly tam ¢ 10.000 g, 20 °C trong
thoi gian 20 phut, sau d6 pha loing phén té bao thu
duoc vao dung dich nude mudi sinh 1y 0,9% va
didu chinh mat d6 quang hoc (ODsgonm) vé 0,8. Sau
d6, 10 ml dung dich s& dugc xir Iy bang xung 4nh
sang (duoc dé cap trong muc 2.2). Mgt don vi log
vi khuan 1a logarit cia mét sé vi khudn (cfu/mL
hoac cfu/g).

2.2 Phwong phap xir ly xung anh siang

Thiét bi xir Iy xung 4nh sang duoc cung cip boi
Claranor (Phap) gdm c6 1 bd phan tich dién va 1
budng xtr ly, trong d6 c6 4 dén xenon dang hinh try
(Massier et al., 2012a). Thiét bi thi nghiém nay tao
ra mot loat cac xung anh sang c6 budc song tir 200
dén 1100 nm va thoi gian cia mdi xung 1 300 ps.
Huyén phu vi khuan duge dyng trong mot hop hinh
chir nhat bang thach anh va dugc xir ly Vdi cuong
d6 nang luong tir 2 x 105 dén 1 2 Jenr 2 (Massier
et al., 2012a). Sau khi xur ly, mau ddi ching va
mau thi nghiém dugc cdy trang trén mdi truong
GM17 ¢6 bd sung 0,5% glucose cho phuong phép
dém khuan lac. Thi nghiém dwoc lap lai it nhat
3 lan.

2.3 Kiém tra mang ban thim ciia vi khuin
bﬁng phwong phap Bradford

Mau té bao vi khuin B. subtilis va P.

Sluorescens dugc xu ly bing xung 4nh sang va mau
doi chung dugc ly tdm ¢ 10.000 g, 4°C trong thoi
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gian 10 phut. Phan dich long thu duge s€ duoc loc
qua mang loc cellulose-acetate 0,2 pm (Millipore
Whatman, Puc) va dugc bao quan trong da vay.
Cho vao cuvet 400 pL dich loc, 400 pL nudc cét
va 200 pL dich thtr Bradford 5X (kit Bio-rad
Protein Assay, Biorad). Tét ca dung dich duogc lic
nhe bang tay va dé yén 5 phat ¢ nhiét d6 phong.
Tiép theo, mau s& duoc do mat do quang & ODsgsum
(Helios Epsilon Spectrophotometer, Thermospectronic,
Mg). Nong d6 protein trong dung dich s€ dugc tinh
dya vao duong chuan ctia albumin huyét thanh bo
(BSA, Sigma) véi nong @6 tir 0 and 8 mg.mL"!
(Bradford, 1976).

2.4 Phuwong phap xac dinh mirc d§ thich
nghi cta vi khuan

B. subtilis va P. fluorescens dugc nudi ciy trén
mdi truong ting sinh M17 (Merck, Pirc) dén
ODssonm = 0,4 = 0,05 (giai doan gilta cia pha
logarit). Cac vi khudn nay dwoc tién xir Iy bang
xung anh sang véi cuong d6 nang lugng thich nghi
(2 x 10° hodc 0,06 J.cn?). Tiép theo, mau dwoc xir
Iy va mau dbi chimg duge cdy qua méi truong ting
sinh mdi va G 24 gio ¢ nhiét do thich hop cuia tirng
loai vi khuan. Cudi ciing huyén phu vi khudn dugc
xu ly 14n tha hai véi cuong d6 nang luong 0,3 hoac
0,5 J.em? va cdy trang trén moi truong GM17
(Merck, Btic) phuc vu cho viéce dém Kkhuén lac. Thi
nghiém duoc lap lai it nhat 3 lan.

2.5 Phuwong phap xac dinh kha niing djt
bién ciia vi khuéin

Kha ning gdy dot bién cua B. subtilis va P.
Sfluorescens chung MF37 dudi tac dung clia xung
anh sang dugc nghién ciru véi sy hién dién cua hai
loai khang sinh (tetracyclin va rifampicin). Véi P.
Sfluorescens MF37, tetracyclin dugc chon vi chung
nay c6 kha ning khang rdt cao véi rifampicin
(Elmnasser ef al., 2007). Khi dat t6i giai doan tang
truong logarit (OD530nm 0,8 + 0,05) hai chung vi
khuan nay dugc xtr Iy bang xung anh sang véi
cuong d6 nang lwong (0,2; 0,3 va 0,4 J.cm™). Tiép
theo, cac mau dugc xir Iy va mau ddi chimg duogc
cdy qua moi trudng ting sinh méi va u 24 gio &
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diéu kién nhiét do thich hop cho ting chung vi
khuan. Cudi cung dung dich vi khuin dwoc cdy
trang trén moi truong GM17 (Merck, Purc) co hoac
khong ¢ bd sung tuong tng rifampicin (0,1 pg ml-
1) hay tetracyclin (10 pg ml"). Mau duoc u 48 gio
& nhiét do thich hop cho ting chung vi khuan va
phuong phép dém khuéan lac dugc thyc hién sau
khi 0. Cac vi khudn tao dugc trén méi treong
GM17 c6 bd sung chit khiang sinh 1a nhiing vi
khuan da phat sinh dot bién sau khi xir Iy xung anh
sang. Thi nghiém duogc lap lai it nhat 3 lan.

3 KET QUA VA THAO LUAN

3.1 Co ché bit hoat B. subtilis va P. fluorescens
béi xung anh sang

3.1.1 Tdc dung tiéu diét vi sinh vdt cua xung
anh sang

Hiéu qua cua cac phuong phap tiét trung phu
thuoc vao nhidu yeu t6 nhu vi sinh vat muc tiéu,
giai doan phat trién, dd dugc xur ly trudc vai mot
cuong d6 nang luong thip hay chwa va ciing phu
thudc vao chinh phuong phap tiét trung. Vai 1y do
nay, thi nghiém dau tién duoc thuc hién nhim xac
dinh cuong d nang lugng thich nghi va cuong d6
nang luong tiéu diét cia phuong phap xur ly xung
anh sang.

Két qua thé hién ¢ Hinh 1 cho thiy P.
fluorescens va B. subtilis bi ti€u diét hoan toan khi
xtr ly xung &nh sang ¢ cuong do nang lugng tuong
tmg 1,2 va 0,6 J.em? DO thi thé hién kha ning
chdng chiu véi xung 4nh sang cua P. fluorescens
t6t hon so v6i B. subtilis. Cudng do nang lwong xir
1y tir 0,2 d&én 0,5 J.cm? duogc coi 1a cudng do ning
luong tiéu diét ddi voi B. subtilis, vi & cudng do
nang lugng nay, muc d¢ tiéu diét cua phuong phap
xt ly dat trén 1 log. Tuong tu, cuong d¢ nang
lugong ti€u diét véi P. fluorescens la tu 0,2 dén
0,6 J.em? Khi huyén phu vi khuin dugc xu ly
v6i cuong do ning luong thap (tir 2x1075 to 0,06
J.em?), thi mic @6 tiéu diét dat duge dudi 1 log
(Hinh 1). Va day duoc dinh nghia 1a cuong
d6 nang luong thich nghi cia ca hai gidng vi
khuan nay.
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Hinh 1: kha nang tiéu diét cia xung anh sang trén B. subtilis va P. fluorescens
& giai doan phat trien logarit
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Hinh 2: Sy phat trién ciia B. subtilis (a) va P. fluorescens (b) sau khi xir Iy xung 4nh sang. Khéng xir 1y(0)
va xir Iy véi cic cuwong d§ ning lugng 2.10°5 (#), 0,06 (A), 0,2 (A), 0,3 (0), 0,5 (+), 0,6 (-), 1,2 (*) J.cm?
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Su phat trién cua vi khuan sau khi xtr 1y xung
anh sang (tir 2x107 to 1,2 J.cm?) duoc thé hién
trong Hinh 2a va 2b. Két qua nay cho thiy cé su
thay déi rd rét vé thoi gian cua pha tiém phat khi ca
hai loai vi khuén nay chiu sy tic dong cua xung
anh sang. That vy, khi xu ly voi cudong do nang
lwong 0,2 and 0,5 J.cm?, thi thoi gian cia pha tiém
phat kéo dai tir 7 gio toi 15 gi0. Ngoai ra, khi xtr ly
v6i cuong d6 nang lwgng trén 0,6 J.cm? thi vi sinh
vat hoan toan bi tiéu diét. Ngugc 1a1 khi xur ly véi
cuong d6 nang lugng < 0,06 J.cm 2 thi d thi thé
hién sy phat trién cua ca hai loai vi khuén khong
thay d6i so véi mau ddi chimg. Két qua nay gitp
khang dinh cudng d6 ning lugng 2x10-° dén 0,06
J.cm? 1a cuong d6 nang luong thich nghi cua ca
hai giéng vi khuan, cuong d6 ning luong tir 0,2
dén 0,5 J.em? dugc coi 1a cudong do ning luong
tiéu diét dbi v6i B. subtilis va cuong do nang luong
tiéu diét voi P. fluorescens 1a tir 0,2 &én 0,6 J.cm™.

3.1.2  Anh heong ciia xung dnh sang dén mang
té bao vi khudn

Trong thi nghi€ém nay, tdc dong clia xung anh
sang 1én tinh toan ven ciia mang té bao vi khuan
dugc khao sat bang phuong phap Bradford (Hinh
3). Khi nghién ctru trén B. subtilis, thi lugng
protein dwoc giai phong ra khoi mang té bao rat it
va khong co su khac biét y nghia gitra mau xur ly
v6i xung 4nh sang va mau ddi ching. Piéu nay cho
thdy xung 4nh sang dudng nhu khong tac dong dén
véach té bao sinh dudng cta B. subtilis. Nguoc lai,
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dbi voi truong hop cua P. JSluorescens lugng
protein thu duoc trong dich chiét cao hon rét nhiéu
so vOi B. subtilis. Sy gia tang ham lugng protein
nay cang duoc thé hién rd rang hon khi dich huyén
phu cua P. fluorescens duge xu 1y tir 4 xung tr¢ 1€n
(Hinh 3). Két qua nay cho thdy su khac nhau vé
ciu tao cliia mang té bao gitta hai loai vi khuan
Gram + va Gram — . Dé kiém tra nhimng tac dong
vat Iy ciia xung anh sang trén mang té bao vi khuan
B. subtilis va P. fluorescens, Nicorescu et al., 2013
d3 sir dung phuong phap quét hinh anh bang kinh
hién vi dién tor (SEM). Két qua cho thiy xung 4nh
sang khong anh huéng dén hinh dang bén ngoai
cta t& bao khi duoc xur 1y trong dich huyén phu.
Nghién ciru ciia Wekhof et al., 2000 cho thiy co
ché tiéu diét vi sinh vét ciia xung anh sang chu yéu
1a do tac dong ciia phé UV 1én ADN ciia té bao va
hinh thanh céc lién két nhi hop cia thymin. Pong
quan diém nay, cac nghién ctru ctia Giese & Darby,
2000; Takeshita et al., 2003; Nicorescu et al., 2013
cho thdy rang khi xir Iy té bao sinh dudng cua vi
sinh vét bang xung anh sang thi tic dong chinh tao
nén hiéu qua ti€u diét cia phuong phap nay Ia tao
ra nhitng thay doi héa hoc trén ADN bgi phdé UV
ciia xung 4anh sang. That vdy, Liu (2009) nhin
manh ring tic dung tiéu diét vi sinh vat ciia xung
anh sang 1a do tia UV xuyén qua mang té bio, tdn
cong ADN, ARN va enzyme tao ra nhitng sy hu
hong trong cdu tao nhu dut chudi va hinh thanh
nhiing san pham phu khac.

B P. fluorescens

20 | OB. subtilis

[Protein] (mg/ml)

wll

|

86 lwong xung anh sang

Hinh 3: Anh huéng ciia xung dnh sang dén tinh thim ciia mang té bao B. subtilis va P. fluorescens
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3.2 Kkha nang thich nghi cia B. subtilis va P.
fluorescens v6i xung anh sing

Két qua thi nghiém duoc thé hién trong Hinh 4a
va 4b. Truong hop cua B. subtilis, khi xr 1y truc
tiép voi cudng do nang luong tiéu diét 0,3 J.cm™
(khong xur 1y trudc bang cuong do ning luong
thich nghi), thi mac d6 diét khuén dat duoc 1a 5,3
log. Nhung khi tién xir 1y bang cuong do ning
luong thich nghi 2x107° J.cm™? hodc 0,06 J.cm™,
tiép theo xur Iy voi cudong do ning luong tiéu diét,
thi s& lam ting kha ning sdng sot cua vi khuén nay
lan luot 1a 0,6 va 0,4 log. Khi xir Iy truc tiép voi
cuong do nang lugng tiéu diét 0,5 J.cm™, thi mirc
d6 tiéu diét vi khuén B. subtilis dat dugc 7 log.
Nguoc lai, khi tién xtr Iy v6i cuong do ning luong
thich nghi (2x10”° hodc 0,06 J.cm?), thi lam cai
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thién dang ké s6 lugng vi khuén séng sot. That vay,
khi tién xtr Iy & 2x1075 J.cm? thi s6 lwong vi khuén
song sot tang 1én den 1,5 log (Hinh 4a) va khi tién
xtt 1y & 0,06 J.cm? thi sé lwong vi khuan song sot
tang 1én dén 1,2 log. Tom lai, khi tién xir Iy bang
cuong do ning lugng thich nghi va tiép theo 1a
cuong do nang lugng tiéu diét thi s6 vi khuan séng
sOt sau xir 1y ting 1én tir 0,4 dén 1,5 log tuy thudc
vao cuong d6 nang luong xur Iy cua xung anh sang.
Két qua nay cho thiy khi tién xir Iy bang cuong do
ning lugng thip s& lam cho vi khuén chéng chiu
t6t hon v6i cudng do nang luong tiéu diét tiép theo.
Két qua nay phu hop véi két qua nghién ciu cia
Massier et al. (2012a; 2012b) cac tac gia nay nhan
thiy c6 su thich nghi déang ké cua vi khuén E.
faecalis va P. aeruginosa khi tién xir 1y bang
cuong do nang luong thich nghi.

9 ——0J.cm-2
_Q] —m—0,00002 Jecm-2
:*;. [ —a—0,06 J.em-2
-
= 6 1
=
=z 5
=
Kg 4 -
:E- 3 4
=
2 4
1 4
0 T 1
0 0,3 0,5
Cwong dé nang lrgng (J.cm?)
a)
9
@ 8 —e—0 J.cm-2
—_ —m—0,00002 J.cm-2
= 77 —&— 0,086 J.cm-2
=
= 61
=
w 5 -
-
mg 4 -
=3 4
=
2 -
1 4
0 T
0 0,3 0,5

Cwong do nang lwong (J.cm2)

b)

Hinh 4: Kha nang thich nghi cia B. subtilis (a) va P. fluorescens (b) duéi tac dung ciia xung anh sang
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Ké tiép, kha ning dap ung cia P. fluorescens
v6i cudong d6 nang luong thip ciia xung anh sang
duoc thyc hién (Hinh 4b). Khi xu 1y truc tiép béng
cuong do nang lugng tiéu diét 0,3 hoac 0,5 J. cm?
thi mat sé vi khudn bi giam xudng lan luot 1a 4, 5
va 6 log. Mt khac, khi tién xu ly bang cuong do
nang luong thich nghi thi s6 luong vi khuén P.
fluorescens sdng sot khong duge cai thién. Nguoc
lai, cach xtr Iy nay con lam giam kha ning chdng
chiu cua vi khudn vé6i cuong do ning luong tiéu
diét duoc xir Iy sau d6 (khoang 1 log). Tom lai, két
quéa nghién ciru nay cho thay mic du vi khuan P.
fluorescens chéng chiu véi xung anh sang t6t hon
(Hinh 1), nhung kha nang thich nghi cua loai vi
khuén nay voi cuong d6 ning luong xir 1y thip
(tién xur 1y) lai kém hon so voi B. subtilis.

3.3 Kha niing dot bién cia B. subtilis va
P. fluorescens dwéi tic dung ciia xung anh sang

Theo (Bintsis ef al., 2000; Gomez-Lopez et al.,
2005, 2007; Takeshita et al., 2003) phd UV-C
duoc xem nhu 13 yéu t6 chlnh trong phuong phap
tiéu di€t vi sinh vat bang xung anh sang va phd
UV-C ciing dugc biét dén nhu mot tac nhan gy
dot bién. Theo dinh huéng trén, thi nghiém tiép
theo dugc thyc hién nhim danh gia kha ning gy
dot bién cua xung 4nh sang trén B. subtilis and
P. fluorescens.

Két qua thi nghiém dwoc thé hién trong Hinh 5,
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khi P. fluorescens dugc xir Iy bang xung anh sang
v6i cuong do nang lugng 0,2 J.cm?, thi b lugng té
bao khang tetracycline ting dang ké so véi mau
khong xtr 1y. Sy ting kha nang sinh dot bién ciia P.
Sfluorescens c6 thé duge giai thich 1a do tic dung
ctia phd UV da dan dén sy thay doi trong ciu trac
ADN va/hodc 1am hoat héa co ché sira 16i ADN
trong té bao vi sinh vat, nén lam tang kha ning dot
bién cua t& bao (Gomez-Lopez et al., 2005, 2007;
Takeshita et al., 2003). That vdy, viéc xir 1y nhiéu
lin bing xung anh sang véi cudng do niang luong
thdp s& lam gia tang su thich nghi cua vi sinh vat
do su hoat dong cua hé théng tu sita 161 ADN cia
vi sinh vat (Ewing, 1995, 1997; Rames et al.,
1997), diéu d6 din dén sy dot bién va chon loc tu
nhién cua vi sinh vat. Mat khac, cuong d6 nang
luong 0,2 J.em? khong lam gia ting kha nang dot
bién cuia vi khuan B. subtilis. Hon thé nira, khi xur
1y v6i cuong do nang luong 0,3 hodc 0,4 J.cm® 2 thi
ca 2 giéng vi khuén déu 'khong c6 su gia tang kha
ning sinh dot bién. Két qua nay phu hop véi
nghién ctru ciia Doudney & Young (1962), céac tac
gia nay cho thay khi xir Iy UV v6i cudng do cao s&
lam han ché kha nang sinh dot bién cua vi khuén.
Gan day, nghién cru cua Massier ef al. (2012a) cho
thdy khi xir Iy véi cudng do nang lugng thap 0,2
J.em?) s& kich thich sy gia ting dot bién cua P.
aeruginosa, trong khi xir ly véi cuong dd ning
luong 0,5 J.cmw 2 thi khong lam tang kha nang sinh
dot bién cta gidng vi khuan nay.
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P. fluorescens
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Hinh 5: Tac dung gy dot bién clia xung anh sing trén B. subtilis va P. fluorescens

4 KET LUAN

Nghién ctru nay dugce thuc hién nh:?}m muc dich
tim hi€u tic dong cua xung anh sang dén hai loai vi
khuan khac nhau (B. subtilis va P. fluorescens).
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Két qua nghién ctru cho thiy P. fluorescens chéng
chiu véi tac dong cua xung anh sang tot hon so véi
B. subtilis. Khi danh gia tinh nguyén ven cua mang
té bao bang phuong phap Bradford, két qua cho
thidy xung anh sang khong anh huéng dén tinh
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thAm cua mang té bao B. subtilis va anh hudng it
dén mang té bao P. fluorescens. Lién quan dén kha
nang thich nghi cuia hai giéng vi khuan nay, tién xir
ly bang cudng d6 ning lwong thap (0,06 J.cm?)
lam ting kha nang thich nghi ctia vi khuén B.
subtilis v&i cuong do nang luong tiéu diét xu ly
tiép theo. Nguoc lai, P. fluorescens khong thé hién
kha ning nay va hon nira, tién xtr 1y voi cuong do
ning lwong thdp con lam giam mic do sdng sot
(khoang 1 log) cua vi khudn nay vé6i bude xir ly
tiép theo (cuong do niang lwong tiéu diét). Cuong
d6 xir Iy 0,2 J.cm? lam gia ting dang ké kha ning
dot bién cua vi khuan P. fluorescens so voi mau
d6i chung. Trong khi kha ning nay khong dugc thé
hién 6 vi khuan B. subtilis.

Két qua thi nghiém cho théy tac dung diét
khuan manh mé cia xung 4nh sang trén huyén
phu vi sinh vat. Tuy nhién, mac d6 dap ting cia
tung loai vi sinh vat véi phuong phap nay khong
gidng nhau.
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