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Tém tit - Diét khuin bang buc xa tia cuc tim (UVC) da duoc
phét trién rat nhidu nim gan day, va dugc tmg dung trong rit
nhiéu linh vyc. Nghién ciru ndy di st dung birc xa UVC dé tiét
trang 05 ching vi khudn Bacillus cereus; Escherichia
coli;Salmonella enterica ser. Typhimurium; Staphylococcus
aureus; Vibrio parahaemolyticus voi khoang cach chiéu UVC I3
40cm; 80cm; 120cm; 160cm va 200cm. Két qua caa nghién ctu
cho thiy, tai khodang cach 40cm khéng tim thiy khuan lac nao
moc trén dia petri. Tuy nhién, khi khoang cach I6n hon 80cm,
kha nang lam bt hoat vi khuan cia UVC phy thudc vao ching
loai vi khuidn. Cu thé, khoang 50% B. cereus; E. coli,
V. parahaemolyticus bi bat hoat, nhung dbi v&i 2 ching con lai
thi chling van khdng ngimg tang truéng, mic du ¢ giam di so véi
mau dbi chimg.

Tir khéa - UVC; Diét khuan; Vi khuén; Bén UVC

1. Pit véan dé

Trong nhiéu thap ky qua, cdng nghé diét khuan bang tia
cuc tim (Ultraviolet Germicidal Irradiation - UVGI) da c6
nhitng budc phét trién manh mé va duoc xem la mot phuong
phép thay thé day hira hen cho cac phuong phép diét khuan
truyén théng. Biic xa cuc tim c6 hiéu qua cao trong viéc
kiém soét sy phat trién cta vi sinh vat trong nhiéu mai truong
khéc nhau, ch’fmg han nhu nudce, khéng khi, ciing nhu trén
bé mat. Phuong phép diét khuan bang tia UVC mang dén
nhiéu wu diém so véi viée diét khudn bang hda chat nhu thoi
gian diét khuén ngén, an toan va than thién véi moi truong
khi khong tao ra chét tdn du doc hai, chi phi van hanh thép,
ciing nhu cach thiét 1ap va van hanh twong ddi don gian.

Trong dai dich COVID-19, viéc khir tring bé mit va
khong khi bang tia cuc tim da thu hat rat nhidu sy ch y va
nhiéu san phim diét khuan bang tia UVC d3 ¢ mit trén thi
truong [1]. Nhidu noi cdng cong c6 mirc do 6 nhiém khong
khi va bé mat khac nhau, tir bénh vién va co s& cham s6c
strc khoe dén nha hang va nha an, bét dau sir dung hé thong
khir tring bé mat bang tia cuc tim [2]. Chiéu xa UVGI la
mot k¥ thuét khir trung sur dung anh séng cuc tim (UV), dac
biét 1a UVC (200-280 nm), dé tiéu diét hodc lam bat hoat
vi sinh vat. Cum tir UVGI ban dau dugc dit ra boi bai Uy
ban Qudc té vé Chiéu sang (International Commission on
Illumination-CIE) va dugc Trung tam Kiém soat Dich bénh
(Centers for Disease Control-CDC) théng qua, va cum tir
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nay dugc sir dung chii yéu cho hai loai UV ¢6 kha ning diét
khuan 1a UVB (280-320 nm) va UVC (200-280 nm) dé
phan biét voi tia UVA (320-400 nm) la loai khéng c6 kha
nang diét khuan. Mic du, cac bude séng ciia UVB va UVC
déu gay ra mot sé hiéu ung quang hoa c6 hiéu qua diét
khuén, nhung céc budc séng trong pham vi UVC dic biét
gay hai cho té bao vi chlng bi hap thu bai protein, RNA va
DNA nén loai btrc xa UVC thuong duoc st dung trong cac
g dung diét khuén [3]. Viéc st dung rong réi cac phuong
phap diét khuan bang UVC ciing dugc khuyén nghi dé han
ché sy lay lan cua vi-rat sau khi mé cira trd lai cac dia diém
cdng cong [4].

Diét khuan bé mat bing UVC dé cap dén viéc st dung
birc xa UVC dé khtr tring bé mat bén trong phong va hé
thdng théng gid, hoac khir tring thiét bi va bé mat vat liéu,
chang han nhu thiét bi nha khoa va y té. Cac bé mat bi
nhiém khuan thuong 1 tao ra nguon vi sinh vat trong khéng
khi va cac vi sinh vat trong khéng khi lai thuong tao ra
nhiém khuan bé mit. Sy twong tac ciia cac qua trinh nhiém
khuan khéng khi va bé mat 1am cho van dé khi tring khong
khi va b& mat gan nhu khong thé tach roi nhau, chang han
nhu trong linh vuc y té, cham sdc sirc khoe va nganh cong
nghiép thuc pham.

Tuy nhién, hiéu biét ciia nguoi sir dung vé cac dic diém
va hiéu qua khir tring bang tia UVC da din dén viéc st
dung khong pha hop cong nghé day haa hen nay. Cac ung
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dung cua cong nghé diét khuan bang UVC phan 16n chi
gigi han trong nganh thuc pham, hang khdng va bénh vién
vi nhitng lo ngai ciia ngudi dung lién quan dén nhirng nguy
co cua viéc chiéu UV noi cong cong c6 thé gy ra anh
huong dén sinh Iy da va mat cua con ngudi. Mot trong
nhitng tac dong cap tinh rd rang nhit cua tia cuc tim doi
véi da 1 tao ra mot loat cac chét trung gian trong da cuing
nhau gay ra “chay nang”. Va nang né hon la birc xa tia cuc
tim ciing dwoc phan loai la “chét gay ung thu hoan toan” vi
né vira la tac nhan gay dot bién vira 13 tac nhan gay hai
khong dic hiéu va cé dic tinh cua ca chét khai tao khéi u
va chat kich thich khéi u [5].

Trong nghién ciru ndy, nhom tac gia sé tién hinh kiém
tra hiéu qua caa viéc st dung birc xa UVC trong diét khuan
bé mat. Muc tiéu ciia nghién ctru 1a thu dugc céc két qua
vé kha nang bat hoat cac loai vi khuan gay hai dic biét hay
xuét hién trén bé mat cac thiét bj ¢ bénh vién bang hé thong
dén UVC. Sy thay d6i vé lidu lwong cua tia cuc tim hodc
tdm Xa cua birc xa bang cach thay dbi khoang cach chiéu
Xa cuc tim s& anh huong thé nao dén su phat trién cua cac
chung vi khuan ciing s& dwoc trinh bay trong bai bao nay.

2. Vat liéu va phwong phap nghién ciru
2.1. Vit liéu
2.1.1. Hoa chat, thiét bi

Tét ca hda chat dat do tinh khiét cao va dugc mua tir
cong ty Merck (Viét Nam). Thiét bi chiéu UVC la mot hé
théng gébm 4 dén UVC Fort Di c6ng suat 100W mdi bong,
dién ap 220V, tan sé hoat dong 50/60Hz chiéu dai 75cm
nhu duoc bé tri nhu trong Hinh 1.

2.1.2. Chiing Vi sinh vdt, moi truwong va diéu kién nudi cdy

Céc chung vi sinh vat dugc lua chon ¢ day la cé&c loai
thuong xuét hién & moi truong cia bénh vién nhu céc
phong nghi cta bénh nhan, cac vat dung sau mo... CAc
chung dugc sir dung trong nghién ctru ndy bao gom
Bacillus cereus (B. cereus MT300401); Escherichia coli
(E. coli ATCC 85922); Salmonella enterica ser.
Typhimurium (S.enterica ser. Typhimurium ATCC
14028); Staphylococcus aureus (S. aureus ATCC 25923);
Vibrio parahaemolyticus (V. parahaemolyticus ATCC
1782) v&i mdi trudng nudi ciy duoc liét ké ¢ Bang 1.

Céc chiing vi khuan & trén dugc nudi ciy trong méi truong
long & 37°C v6i toe do lic 120 rpm dén khi dat mat d6 quang
& budc sdng 600 nm (OD600) xung quanh gia trj 1,0. Moi
truong thach dugc chuan bi bang cach bd sung 1, 7% (Whv)
agar vao moi truong 1ong TSB dé chudn bi nudi cdy ching
trén moi truong thach cho thi nghiém quét UVC [6].

Bdng 1. M0I truong duoc sir dung aé
nubi cay vi sinh vdt thir nghiém

STT Vi khuén Chiing Moi truomg
01 B. cereus MT300401 | Luria-Bertani
02 E. coli ATCC 85922| Luria-Bertani

03 S.enterica ser. Typhimurium ATCC 14028 TSB

04 S. aureus ATCC 25923| Nutrient Broth

ATCC 1782 Nutrient Broth

05 V. parahaemolyticus bé sung muédi

2.2. Phuwong phép nghién ciru
2.2.1. Bé tri thi nghi¢m

Thi nghiém diét khuan bang UVC dugc thiét 14p theo so
dd Hinh 1. Mdi loai vi khuan dugc cdy trén cac dia dugc dit
cach h¢ thong den UVC véi cac khoang cach lan luot la
40 cm, 80 cm, 120 cm, 160 cm, 200 cm (moi hang dia cach
nhau 40cm). Ung v&i moi khoang cach ta s& bo tri 3 dia.

0.4m 0.4m 0.4m 0.4m 0.4m
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Hinh 1. B4 tri thi nghiém khir khudn bang UVC

Madi thi nghiém duoc thuc hién chiéu dén UVC cho mbi
loai vi khuan trong thoi gian 02 phit [3]. Muc dich cua
thi nghiém nay sé& gitip ta danh gia kha nang diét khuan cua
hé théng den 1én cac loai vi sinh vat khac nhau vai cung
mot khoang cach diét khuan ciing nhu nghién ctru anh
hudng cua viéc thay déi khoang cach diét khuan dén sy
tang trudng cua vi khuan khi cac ban kinh diét khuan thay
d6i tir 40 cm; 80 cm; 120 cm; 160 cm va 200 cm tuong tng
v6i cudng do phat xa 555,9 mdJicm? 197,7 ml/cm?
106,8 mJ/cm?; 67,8 mJ/cm? va 48,9 mJ/cm?,

Vi thé, trong phan thi nghiém nay ta chia ra 1am 02 day
thi nghiém: Panh gia kha ning diét khuén cua UVC, thi
nghiém dugc bd tri quét UVC voi ban kinh 40 cm va
nghién ctru anh huéng cua ban kinh quét UV dén su ting
truong cia vi khuan, thi nghiém dugc bé tri quét UV véi
cac ban kinh thay di tir 40 cm; 80 cm; 120 cm; 160 cm va
200 cm tuwong tmg v&i cuong do phét xa 555,9 mJ/cm?;
197,7 mJ/cm?; 106,8 mJ/cm?; 67,8 mJ/cm? va 48,9 mJ/cm?.
Chung vi khuan dugc trdi trén moi truong TSA voi nong
d6 vi khuan ban dau 1a (1,05 +0,02) x 108 CFU/ml. Mdi thi
nghiém danh cho mdi chung déu thiét lap c6 mau doi
chung. Mau ddi chimg la miu vi khuan dugc ciy 1én bé
mat ran cua agar nhung khéng duogc quét bang UVC (miu
dm chung dwong) va dugc dit vao cing diéu kién cua cac
mau dugce quét UVC. Mau dbi chimg am 1a miu khdng
chtra vi khuén trén bé mit ran agar nhung dwoc dit vao khu
vie tiét tring UVC nhu d thiét lap.

2.2.2. Bdnh Qi hiéu qua diét khudn ciia UVC

Vi myc tiéu danh gié dugc hidu qua cua hé théng dén diét
khuan UVC va anh hudng cta cu ly hay ban kinh ciia tam quét
UVC dén sy phét trién cta vi khuan, phuong phép dém khuén
lac dugc sir dung trong thi nghiém nay theo phuong phap dém
chuan, dugc xac dinh dudi dang CFU/m, ude tinh don vi hinh
thanh khuén lac trén ml béng céch tinh sé luong khudn lac
trung binh (tir phép x&c dinh 3 dia) va nhan ty 1€ nghich cta
hé s6 pha lodng. Viéc dém khudn dugc tién hanh sau khi quét
UVC va so sénh v6i mau ddi chimg dwong.
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3. Két qua va thio luin
3.1. Ddnh gia hiéu qud diét khuén ciia UVC

Sau khi thiét 1ap cac thi nghiém nhw m6 ta ciia Hinh 1
v6i ban kinh quét 40 cm, két qua ting trudng cua Vi khuan
sau khi quét UVC duoc thé hién ¢ Bang 2.

Bing 2. Kha ning diét khuan ciia UVC véi ban kinh 0,4m

Két qua
STT| Xétnghiém | Ponvj [M1au d0ichimg /-
dwong
B. cereus MT300401| CFU/mI > 10° na
E.coli ATCC 85922 | CFU/ml |(8,2+0,1) x108| na

S.enterica ser.

3 | Typhimurium ATCC| CFU/ml [(1,5+0,05)x 105 na
14028
S. aureus ATCC ]
4 25923 CFU/mI |(6,5+0,1)x 10°| na
V. parahaemolyticus ]
° ATCC 1782 CFU/ml | (3+0,2)x10° | na

Vé6i két qua kiém nghiém quét UVC khoang dudi
0,4 mét twong ung voi cuong d6 phdt xa nhd hon
555,9 mJ/cm? & trén co thé cho thay hiéu qua diét khuan
bang UVC gan nhu tuyét di. Khong tim thy bat ki khuan
lac nao moc trén dia TSA khi so voi miu d6i ching dwong.
Két qua nay tuong duong khi so sanh véi cong trinh cia
cac tac gia Kalchayanand da cong bd vao niam 2020
khi nghién ctru danh gié cua hiéu qua cia UVC khi khtr cac
vi khuin E. coli ATCC 43895, Salmonella Newport
13109 and Typhimurium DT-104 and L. monocytogenes
FSIS 1/2b véi dbi tugng nghién ctru 12 thit bo [7]. Két qua
ctia ho cho thiy, véi cuong d6 590 ml/cm? trong vong
75 gidy, UVC da bét hoat dugc cac loai vi khudn nay,
va lam giam mat do vi khuan hiéu khi tr 0,69 dén
1,54 log CFU/cm?. Nhirng nghién ctru sém hon vé viéc bat
hoat khoang 54,6% loai L. monocytogenes ATCC 19111
trén bé mit thit bd bang viéc xir Iy UVC véi cuong do
195 mJd/cm? [8] trong khi d6 nghién ctru trén bé mit agar
cho két qua bat hoat vi khuan cao hon, cac vi khuan duoc
nghién cuou cing l& L. monocytogenes, Salmonella
Typhimurium, and E. coli 0157:H7 v&i ly do bé mt agar
dé thdm thau tia phéat xa UV hon 1a bé mit thit [9], [10].
3.2. Anh hwéng ciia ban kinh quét UVC dén sw phét trién
cia Vi khudn

Vi thi nghiém nghién ctu ciia cudng do phét xa cta
UVC hay khoang cach dit may UVC dén bé mit chira vi
khuan anh hudng dén su bat hoat ciia cac vi khuan muc tiéu
trén bé mat, thi nghiém da cho thay déi khoang cach dit dia
moi truong rin chira vi khuan thay ddi theo khoang céach
hodc thay doi theo cuong d¢ phét xa tir 555,9 m/cm?;
197,7 mJ/cm?; 106,8 mJ/cm?; 67,8 mJ/cm? va 48,9 mJ/cm?,
Két qua di duoc thé hién trong cac Hinh 2-5.

Dua vao két qua dugc thé hién trén cac Hinh 2-5, ¢d thé
thdy, néu giam cuong d6 phat xa ciia UVC hoic néu
khoang cach céc dia chira vi khudn cang dé xa may quét thi
kha niang bat hoat cia UVC cang giam. Cu thé, déi véi
chung B. cereus MT300401, mit kha nang phan chia té bao
dimg lai & viéc chiéu UVC nhé hon 106,8 mJ/cm?, nong do
ctia chiing ¢6 giam it tir 109 xudng 1,8x103; trong khi cac
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Hinh 2. Kha ndng diét khudn ciia UVC véi ban kinh quét 80 cm
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Hinh 3. Khd ndng diét khudn ciia UVC véi ban kinh quét 120 cm
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Hinh 4. Kha nang diét khudn ciia UVC véi ban kinh quét 160 cm
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Hinh 5. Kha nang diét khudn ciia UVC véi ban kinh quét 200 cm

chung khac c6 do hoat dong manh hon chung B. cereus
MT300401 khi chi¢u UV nhé hon 197,7 mJ/cm?. Nghia I3,
voi cuong do 197,7 mdicm? E. coli ATCC 85922;
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S. enterica ser. Typhimurium ATCC 14028; S. aureus
ATCC 25923; V. parahaemolyticus ATCC 1782 van phat
trién trén bé mit ran ciia dia moi truong TSA, nhung van &
gidi han cho phép cua tiéu chuén cia bo tai nguyén moi
truong quy dinh cho nuéc thai y té& bénh vién QCVN
28:2010/BTNMT. Nhung v6i khoang cach 16n hon 160 cm
thi viéc quét UVC khong con hiéu qua dbi véi cac ching
nay. Hoat tinh ctia cac loai vi khuan déi véi cuong do phét
xa cia UVC ciing khéc nhau, UVC thuc sy hiéu qua d6i
véi B. cereus véi ban kinh phat xa dudi 200cm nghia la 2m.
Con dbi vai E. coli thi hoat tinh giam r8 rét khi chiéu UVC
& ban kinh 200 cm. Vay so véi sb liéu ¢ Bang 02, c6 thé
nhan thiy ring su bat hoat vi khuan & ban kinh nho hon
40 cm. Néu so sanh véi cac nghién ciru trude khi str dung
UVC dé lam bét hoat vi khuan trén b& mit thit bo thi nghién
ctru ndy 6 nhiéu vu diém nhu thoi gian phat xa UV ngan,
chi 2 phat (120 glay) khi so sanh véi cong trinh cia Kim
va cong sy cong bd vao nam 2014 cho thay thoi gian phét
UV cua ho it nhat 14 5 phat (300 gidy) [9]. Nghién ctru nay
con chi ra liéu luong, thoi gian phéat xa UV anh huong rat
16n dén sy tang truong cua coliforms trén bé mat thit bo.
Vi thoi gian phat UV trong 5 phat, 10 phat, 15 va 20 phat
mat do coliforms xac dinh & gi tri 1an luot 12 3,80, 3,60,
3,48 va 3,28 Log CFU/g s0 v6i thit b khdng chiéu UV thi
coliforms c6 mat do la 4,82 Log CFU/g. Hon nira, cac
nghién ctru con chi ra su két hop UVC véi UV ozon s& cho
hiéu qua bat hoat vi khuan 16n hon [7].

4. Két luan

Trong nghién ciu nay, cac két qua dat dwoc vé kha nang
bét hoat vi khudn dua vao chiéu xa UVC kha tuong dong
v6i cac nghién ciru trude day cia cac nha khoa hoc trén thé
giéi. Voi cuong do phéat xa 556 ml/cm? twong Ung véi
khoang cach chiéu xa 40 cm, hau nhu cAc vi khuan déu bi
bét hoat, hay n6i mot cach khac chiing khong c6 kha ning
phét trién trén b& mat trong pham vi ban kinh phat xa UVC
nho hon 40 cm. Két qua nghién ciru ciing chi ra rang
khodng cach gitra nguon UVC va bé mit can duoc diét
khudn 13 mot yéu to quan trong dé dam bao hiéu qua.
Khoang céch nay c6 thé thay doi tly thudc vao loai dén,
cong suat. Hon nita, viéc danh gia anh huong cua khoang
céch chiéu xa UVC dén kha nang digt khuan trén timg
chung vi khuan, trong d6 c6 tu cau khuan va Samonella la
c4c vi khuan thudng ¢6 mit & bénh vién ciing la mot diém
méi so vai cac nghién cau truge day. Trong cac nghién ciu

tiép theo, nhom téc gia & tap trung vao cac thi nghiém kiém
tra hiéu qua caa hé thong den UVC trong viéc diét khuan
cac vi sinh vat trong moi truong khong khi.

Loi cam on: Nhom tac gia chan thanh cam on su hd trg
kinh phi thyc hién nghién ctru trong bai béo tir Uy ban
Nhan dan Thanh phé Pa Néng theo hop dong sé 22/HP-
SKHCN (2021).
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