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Tom tét
Staphyloxanthin 14 mot sic t6 mau vang sang thudc nhoém carotenoid do vi khuan
Staphylococcus aureus tong hop trén mang té bao. Staphyloxanthin mang dic tinh
khang oxi hoa, do dé co tac dung giup vi khuan Staphylococcus aureus chéng lai cac
tac nhan oxi héa co kha ning pha huy va giét chét vi khuan. Anh sang budc song
460 nm dugc ching minh c6 kha ning gay phéan giai quang staphyloxanthin, anh
huong truc tiép dén kha niang khang oxi hoa cua vi khuan S. aureus. Két qua thu
nghiém trén dich chiét tho staphyloxanthin cho thdy 4nh sang 460 nm & cuong do 200
mW/cm? gay phan giai quang 41,1 % dich chiét sau 5 phiit chiéu. Mau dich chiét tho
tiép tuc bi phan giai quang thém sau 5 phut chiéu, giam 74,8 % so v&i ban dau. Tuy
nhién khi thir nghiém chiéu anh sang 460 nm truc tiép 1én sinh khdi vi khuan con
staphyloxanthin trén mang té bao, hiéu qua tac dong cia anh sang 460 nm bj giam
mot phan, va hiéu qua phan gidi quang theo thoi gian cham hon so véi tic dong tryc
tiép ctia anh sang 1én dich chiét. Két qua cua nghién ctru thé hién tiém nang kha dung
clia anh sang budc song 460 nm gy phan giai quang sic té staphyloxanthin cua vi
khuan S. aureus, 14 budc khoi dau can thiét dé nghién ctru phuong an xu 1i loai vi
khuan nay bang anh sang 460 nm trong twong lai.
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ctru ciing dd chung minh vi khuan S. aureus bj mat
sic t§ staphyloxanthin trén mang t& bao tré nén yéu
hon trude cdc tac nhin oxi hoéa, do d6 viéc xur li S.
aureus bang phuong phap chiéu 4nh sang budc song
460 nm két hop véi xu li H,0, s& mang lai hiéu qua
tiéu diét S. aureus vuot troi hon nhiéu lan [4]. Tu do
viéc nghién ctru tinh kha dung cda anh sang budc
song 460 nm gdy phan giai quang sic t6
staphyloxanthin cua vi khuin S. aureus 1a bude khoi
dau can thiét & danh gia tiém ning cua phuong 4n xur
i loai vi khuan nay trong tuong lai.

1 M¢ dau

Hon 90 % mau vi khuan S. aureus phan lap tir nguoi
bénh c6 kha ning san xudt mot sic td voi cong thirc
phan tir Cs;H730g mang té€n staphyloxanthin [1]. Hop
chat staphyloxanthin 1a mot hop chat carotenoid c6
mau vang sang hodc vang cam, mang chirc nang bao
vé té bao S. aureus chéng lai cac tic nhan oxi hoa [2].
Nhiéu loai hgp chit carotenoid c6 dic diém nhay séang
do phan tir ciia ching mang nhiéu lién két C=C d& bi
anh sang & cac budc song khic nhau kich thich dan
dén dut giy cac mach dai ctia phan tir sic t6. Pic biét

la anh sang budc song 460 nm co kha nang pha vo cac
lien két C=C cua phan tir staphyloxanthin, gay ra su
quang phan li cua sic té nay [3]. Do d6 nhiéu nghién
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2 Vat li¢u va phuong phap
2.1 Ngudn phat anh sang xanh A = 460 nm
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Pén LED 460 nm gdm cic bd phan chip COB LED
LE B P2W cua hdng Osram, ngudn cong suat cao 12 V
— 30 A va bo diéu xung PWM, thau kinh va b tan
nhiét cong sudt cao TEC1-12730. Anh sang co do
rong phé (455 + 485) nm, dién tich ving chiéu sang
trén bé mat phang khoang (5 + 50) cm® & khoang cach
20 cm. COng suit trung binh cia dén khoang 150 mW,
v6i mat d6 cong suat chiéu sang trung binh 50
mW/cm? cach tam chiéu sang 7,5 cm.

2.2 Chiét xuat hop chat staphyloxanthin tir vi khuan
Staphylococcus aureus

Vi khuan S. aureus dwoc nudi cdy trén dia méi truong
thach sita (HiMedia) trong 72 gio & 37 °C dé té bao
khuan phét trién va hinh thanh cac cum khuan lac sinh
staphyloxanthin. Sinh khdi khuan dugc thu hdi bang
cach rira nuéc cat bé mat thach hai 1an, mai lan 3 mL.
Sau do, dich rira chtra cac té bao vi khuan dugc li tam
Vvéi tée do 6 000 rpm trong 15 phat. Phan dich long va
cac chét can ndi bi loai bé. Phan vién sinh khéi dugc
hoa lai v&i nuéc cat hai lan va sau d6 li tam lai véi toc
dd 6 000 rpm trong 15 phut dé rira troi cac chat cin
lan vao. Sinh khéi khuan sau khi rira dugc tron véi
8 mL methanol 99,9 % trong cac Eppendorf boc bang
l& nhom dé tranh tiép xGc voi anh sang. Cac
Eppendorf sau d6 dugc u & 55 °C trong bé u nhiét
trong 15 phat va lam lanh nhanh ¢ -20 °C trong 10
phut. Sau d6 dich chiét duoc thu hdi bang céch li tam
& tbe @6 13 000 rpm trong 20 phit. Quy trinh dwoc lap
lai hai lan dé bao dam sic td staphyloxanthin duogc
chiét xuat hoan toan tir sinh khéi [5].

2.3 Phan giai quang dich chiét tho staphyloxanthin
bang anh sang 460 nm

Qua trinh chiéu 4nh sang 460 nm dugc thuc hién trong
mot budng gb boc mica den dé han ché anh hudng cua
anh sang tlr cac ngudn bén ngoai tic dong 1én mau
dich chiét. Bén duoc hiéu chinh dé dat muc nang
luong can thiét bang Lux ké Tenmars TM720. Khi
dén phat ra mac ning luong 6n dinh mau méi duoc
dua vao vi tri tiép nhén anh sang.

+ Khdo sat cdc sw phdn gidi quang dich chiét
staphyloxanthin ¢ cdc nong dg pha lodng khdc nhau
Mau dich chiét thé staphyloxanthin sau khi thu hdi
duogc do mat d6 quang & budc song 470 nm. Mau sau
d6 duoc pha loang ¢ cac ti 1¢ khac nhau va chia vao
cac binh thiy tinh hinh try (duwong kinh mat day 2 cm,
chiéu cao 5 cm), mdi binh 5 mL mau. Céc binh duoc
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chiéu 4nh sang 460 nm ¢ mirc ning lwong 150
mW/cm?, sau mdi 10 phat mau dugc thu va mang di
do mat do quang & budc song 470 nm, tiép tuc dén khi
thu duoc dit liéu cia mau tai 6 mde thoi gian.

+ Khdo sat cac mirc nang lwong gdy phdan gidi quang
dich chiét staphyloxanthin

Dich chiét staphyloxanthin sir dung trong thi nghiém
nay duoc chia thanh 5 phan. Mi phan bao gom 5 mL
dich chiét duoc dung trong binh thay tinh hinh try
(duong kinh mit day 2 cm, chiéu cao 5 cm) va dugc
chiéu anh sang 460 nm & cac mat do cong suat chiéu
sang khac nhau, bao gdm (120, 200, 400 va 800)
mW/cm?. Mau duoc rit ra & cac moc thoi gian 5 pht,
10 phat va 15 phat va duge do mat do6 quang & budc
song 470 nm dé danh gia hiéu qua gy phan giai quang
cia murc nang lugng anh sang. Ching 4m 1a 5 mL mau
dich chiét tho staphyloxanthin dyung trong chai boc gidy
bac dé ngin can 4nh sang nén tic dong dén dich chiét.
2.4 Danh gia kha nang quang phan li staphyloxanthin
ctia 4nh sang 460 nm trén sinh khéi vi khuén

Vi khuan S. aureus dugc nudi trong méi trudng long
TSB & 37 °C dén khi dat mat d6 xap xi 10®° CFU/mL.
Sau d6 100 pL dich huyén phu chira vi khuan duoc
trai déu trén mat cac dia petri chita méi truong thach
sita (Sigma-Aldrich). Cac dia nay duoc U & ta 4m 37
°C trong 72 gio dé khuan lac phéat trién va tao
staphyloxanthin. Sinh khdi vi khuan S. aureus sau d6
duoc thu hdi tir mat dia thach nudi cy va hoa tan vao
nudce cat theo ti 1¢ 100 mg sinh khéi / 1 mL nudc cat.
Dich huyén phu pha khuin dugc chuyén vao dong
nghiém va chiéu anh sang 460 nm & cudong do va thoi
gian da dinh trude. Sinh khdi vi khuan dwoc thu hdi ¢
cac moc thoi gian 10 phuat, 20 phit, 40 phit va 60
phiit va dugc chiét xuit staphyloxanthin. Cac mau
dich chiét tho sau d6 duoc dinh lwong bang phuong
phap quang phd dé danh gia so sanh kha ning phan
hay sic té staphyloxanthin truc tiép trén té bao vi
khuan song. Hiéu qua tdy mau cia vi khuan sdng
dugc danh gia va so sanh song song voi hiéu qua tiy
mau dich chiét tho staphyloxanthin.

3 Két qua va thao luan

3.1 Xé4c dinh cudng d6 4nh sang va thoi gian chiéu thich
hop dé dat dwoc hiéu qua phan giai quang cao nhét

+ Khdo sat sw phdn gigi quang dich chiét
staphyloxanthin ¢ cdc nong dé khdc nhau
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Két qua xir 1i dich chiét staphyloxanthin pha lodng & cac ndng do khac nhau duoc trinh bay & Bang 1 va Hinh 1.

Bang 1 Két qua do mat do quang A470 cic mau dich chiét thd staphyloxanthin sau 60 phut xt 1i duéi

anh sang xanh 460 nm

Thoi gian chiéu (phit) | 0 10 20 30 40 50 60
Khoéng pha loang 2,01 1,012 0,804 0,703 0,64 0,607 0,565
Pha loang 4/5 1,574 | 0,758 0,605 0,527 0,495 0,467 0,435
Pha loang 1/2 1,011 0,49 0,349 0,321 0,299 0,274 0,261
Pha loang 1/5 0,41 0,241 0,179 0,142 0,13 0,121 0,114
2,5
2
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Hinh 1 Sy phan giai quang dich chiét tho staphyloxanthin & cac nong d6 pha lodng khac nhau
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Hinh 2 Qua trinh phan giai quang hop chit staphyloxanthin theo thoi gian & cac cudng do anh sang khac nhau

Bang 2 Mat do quang OD470 ciia mau dich chiét thir nghiém véi cac mat d6 cong suét chiéu sang 460 nm khéc nhau

Mat dd cong suit chiéu sing mW/cm® | 0 phit 5 phut 10 phat | 15 phat
200 1,239 0,512 0,267 0,206
400 1,239 0,28 0,221 0,202
800 1,239 0,26 0,198 0,173
1200 1,239 0,222 0,167 0,153
Dbi ching (khoéng chiéu LED) 1,239 1,227 1,226 1,224

nhau, ching to téc d6 bién d6i mat do theo thoi gian
gidng nhau (hé s6 tana hau nhu khong doi), cho thiy

Két qua thi nghiém trinh bay & Hinh 1 cho thdy céc
duong cong biéu thi sy phan giai quang gan song song
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su phan giai quang dich chiét staphyloxanthin khong
phu thudc vao néng do chét.

+ Khado sat cac cwong do anh sang gdy phdn gidi
quang dich chiét staphyloxanthin

Thi nghiém dugc tién hanh nham khao st sy anh
huéng cua mat d6 cong suat chiéu sang 460 nm tac
dong 1én dich chiét staphyloxanthin tir vi khuan S.
aureus. Két qua thi nghiém duogc trinh bay ¢ Hinh 2,
Hinh 3 va Bang 2.

&

A B C
Hinh 3 Sy thay d6i mau séc dich chiét staphyloxanthin do
tac dong ciia anh sang 460 nm & mat do céng suat 400
mW/cm?. A/ Mau chiea chiéu dén. B/ Mau sau chiéu dén
5 phit. C/ Mdu sau chiéu dén 15 phitt

Két qua thir nghiém cho thdy anh sang mat do cong
suat 200 mW/cm? giy phan giai quang dich chiét
khién mét do quang cua mau giam 58,6 % sau 5 phut
chiéu, va tiép tuc giam dén 74,8 % sau 10 phut. Tuy
nhién hiéu qua phan giai quang mau dich chiét nay
khong ting thém dang ké sau khi tiép tuc chiéu LED &
5 phiit cudi.

C6 su khac biét dang ké & cac mat do cong suit (400,
800 va 1 200) mW/cm? so v6i mat do cong suat
200 mW/cm?. Vi mét do cong suit (400, 800 va 1
200) mW/cm? gdy phan giai quang hiéu qua hon mirc
ning lwong 200 mW/cm? sau 5 phut chiéu. Tuy nhién,
dén phut chiéu tht 10, hiéu sudt phan giai quang cia
ca 3 muc mat d6 cong sudt ndy gan nhu twong duong
nhau, va khéng c6 nhiéu thay ddi khi tiép tuc chiéu
dén phut thir 15. Két qua nay thé hién viéc mat do
cdng suit lam ting hiéu qua phan giai quang cia sic
t6 staphyloxanthin, tuy nhién kha ning ndy c6 mot
gi6i han nhat dinh. Ngoai ra, hidu qua phan giai quang
cuia cac muc mat do cong suét con bi anh hudng boi
thoi gian chiéu. Noi cach khéc, hiéu qua gay phan giai
quang sic to staphyloxanthin ctia 4nh sang 460 nm
phu thudc rat nhiéu vao muc chiéu sang (light dose).
3.2 Panh gi4 kha ning tay sic t6 cua quy trinh chiéu
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dén Ién té bao vi khuan song

Tir két qua thi nghiém khao sat kha ning giy phan
giai quang dich chiét staphyloxanthin, 4nh sang 460
nm & mat do coéng suat 400 mW/cm? dugc chon dé
thuc hién thi nghiém tdy sic t6 staphyloxanthin con
nguyén ven thanh t& bao vi khudn S. aureus. Thi
nghiém dugc tién hanh bang cach chiéu anh sang 460
nm & mat do cong sudt 400 mW/cm? vao mét dng
nghiém chira huyén phu sinh khéi vi khuan S. aureus
(2 gram sinh khdi vi khuan cao tir thach nudi cdy 48
gio hoa vao 20 mL nude cit). Anh sang dugc chiéu
lién tuc trong 60 phut, va mau sinh khdi vi khuan
dugc rat ra mdi 10 phat (Hinh 4). Sau quy trinh chiéu
séng 460 nm huyén phu sinh khdi vi khuin hoan
thanh, cic miu khuin dugc mang di chiét tich
staphyloxanthin va dugc dinh luong bang phuong
phap do quang phd A470.

Hinh 4 Sy thay di mau séc sinh khoi S. aureus
sau 60 phut chiéu dén 460

bé dbi chiéu su khac biét trong tac dong cua anh sang
460nm lén staphyloxanthin tu do (staphyloxanthin
trong dich chiét) va staphyloxanthin trén thanh té bao
vi khuan, dich chiét staphyloxanthin tir sinh khéi vi
khuan chwa dugc chiéu sang ciing dugce chiéu anh
sang 460 nm & mat do cong sudt 400 mW/cm? trong
60 phut, va mat do quang ctia mau & 470 nm sau mdi
10 phut ciing duoc ghi nhan. Két qua dugc trinh bay
trong Hinh 5. So sanh két qua chiéu dén dich chiét
staphyloxanthin va chiéu dén sinh khéi vi khuan cho
thdy c6 sy khac biét rd rét khi chiéu anh sang 460 nm
1én vi khuan S. aureus. Hop chit staphyloxanthin sau
khi chiét tach dudi tac dong cua anh sang 460 nm bi
phan giai quang voi toc do nhanh hon rat nhiéu so véi
staphyloxanthin con nguyén trén thanh t& bao vi
khudn. Xu huéng phan giai quang cia dich chiét tho
tuong ty nhu két qua thi nghiém trudc, voi hiéu qua
phan giai quang dat gan 65 % sau 10 phut chiéu anh
sang 460 nm ¢ mat do cong suat 400 mW/cm?, sau d6
bat dau cham lai tir phut thir 20 tré di. Tuy nhién voi
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staphyloxanthin con ton tai trén mang té bao vi khudn,
hiéu qua tac dong cia anh sang 460 nm bi giam ro rét,
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va hiéu qua phan giai quang theo thoi gian cham hon
so voi dich chiét (Hinh 5).

—+—Dich chiét bi xit i §¢n

=—@—Dich chiét tir vi khuan S.
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Hinh 5 Khac biét trong xu huéng phan giai quang cta dich chiét staphyloxanthin thé va staphyloxanthin
trén thanh té bao vi khuan song duéi tac dong cta anh sang 460 nm

Két qua nay c6 thé dén tir viéc sic t6 staphyloxanthin
trong vi khuan S. aureus phan bd chu yéu & 16p
phospholipid d6i, dugc che chin bén dudi 16p mang
peptidoglycan kha day cua vi khuan Gram duong va
16p vo capsule bén ngoai. Ngoai ra méat d6 vi khuan
trong dich chiét 1a kha nhiéu (véi mat do sinh khdi 0,1
g/mL) khién cho dich huyén phii ¢6 mau duc, lam can
trd anh sang tac dong 1én phan sinh khéi tong thé dan.

Tai liéu tham khao

dén su suy giam hiéu tng anh sang. Do d6 c6 thé két
ludn hi€u qua cia anh sang 460 nm Ién sic to
staphyloxanthin trén t& bao vi khun séng c6 thé bi anh
hudng bai méat d6 khuan xir 1i.
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Evaluation of the photolysis of staphyloxanthin
from Staphyloccus aureus using 460 nm wavelength of LED light

Vu Van Van’, Ngo Nguyen Vu
NTT Hi-Tech Institute, Nguyen Tat Thanh University
“vanvu@ntt.edu.vn

Abstract Staphyloxanthin is a bright yellow carotenoid pigment synthesized by Staphylococcus aureus bacteria
on cell membranes. Staphyloxanthin has anti-oxidant properties, protecting Staphylococcus aureus bacteria
against oxidizing agents capable of destroying and causing bacterial cell death. The light at 460 nm light has been
shown to cause photolysis of staphyloxanthin, which directly affects the oxidation resistance of S. aureus
bacteria. Test results showed that 460 nm wavelength light at 200 m\W/cm? energy level caused optical density at
470 nm of staphyloxanthin crude extract reduced up to 41.1 % after 5 minutes of illumination. The photolysis of
staphyloxanthin crude extract continued after 5 minutes of irradiation, causing the reduction of the absorbance of
the extract up to 74.8 %. However in the experiment applying 460 nm light directly on bacterial biomass, the
staphyloxanthin photolysis effect of the light was reduced partially, and the efficiency of photolysis process over
time was slower than the effect of direct light onto the crude extract. The results of the study confirm the
potential of the 460 nm light to induce photolysis of the S. aureus staphyloxanthin pigment, which is a necessary
first step to further study the treatment of this bacterium with 460 nm light in the future.

Keywords Staphylococcus aureus, staphyloxanthin, photolysis, 460 nm light.

@ Dai hoc Nguyén T4t Thanh
O™

NGUYENTAT THANH



