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ABTRACT

Today, various disinfectants with different mechanisms of action have been researched and
developed to prevent the spread of pathogens. The disinfectants that have been used at the
Experimental Animal Department, NICVB such as Chloramin B 2%, Benkocid 0.25% and
Hydrogen peroxide 5% - the newly used one - need to be evaluated for efficiency against a
number of bacteria and fungi. Selected bacterial and fungal agents were neutralized at
different times at the Experimental Animal Department’s laboratory from April to November
2023. After a 5-minute exposure, Hydrogen peroxide 5%, Chloramin B 2%, Benkocid 0.25%
were shown to be effective in disinfecting bacterial strains Staphylococcus aureus,
Pseudomonas aeruginosa, Bacillus subtilis at a concentration of 10° CFU/ml; while the
exposure period required to disinfect Candida albicans 10° CFU/ml is 15 minutes. To
conclude, the optimal exposure period of the disinfectants to the selected microorganism
strains in the study was 30 minutes.
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NGHIEN CUU HIEU QUA KHU TRUNG CUA HYDROGEN
PEROXIDE, CHLORAMIN B VA BENKOCID POl VOI MOT
SO TAC NHAN VI KHUAN VA NAM TAl
KHOA PONG VAT THUC NGHIEM
Hoang Trung Hung*, Nguyén Chi Hiéu, Tran Thi Hong, Quach Thu Thio,
Tran Thi Heong Thom, MAn Thi Thanh, Nguyén Ping Khug.
“Vién Kiém dinh Quéc gia Vic xin va Sinh pham y té

Nhdn ngay 14 thdang 12 nam 2023
Chdp nhdn dang ngay 25 thang 12 nam 2023

Tém tit

Ngay nay, cac chat khir tring di duoc nghién ctru va phat trién voi cac co ché tac dong
khac nhau nham ngin chin sy 1ay lan mam bénh. Tai khoa Pong vat thuc nghiém céc chat
khir tring da duoc sir dung nhu Chloramin B 2%, Benkocid 0,25% va chét khir tring méi
sir dung 1a Hydrogen peroxide 5% can duoc danh gia hiéu qua ddi véi mot sb tac nhan vi
khuan va ndm. Sau khi tién hanh trung hoa cac tac nhan vi khuan va ndm & cac thoi diém
khac nhau tai phong xét nghiém khoa Pong vat thuc nghiém tir thang 4 dén thang 11 nim
2023. Két qua cho thdy, sau thoi gian tiép xac 5 phut, cac chat Hydrogen peroxide 5%,
Chloramin B 2%, Benkocid 0,25% da c6 hi¢u qua khu trung dbi véi ching vi khuén th
thach Staphylococcus aureus, Pseudomonas aeruginosa, Bacillus subtilis & nong do 10°
CFU/ml d6i véi nam Candida albicans 10° CFU/ml can thoi gian tiép xac 15 phat. Thoi
gian tiép xuc t6i wu véi ndng do cac chung vi sinh vat thir thach cta cac chéat khir tring
trong thur nghiém la 30 phut.
Tir khéa: Chdt khir tring, Chloramin B, Benkocid, Hydrogen peroxide.
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|. Dit van dé ‘

Trén thé gioi, nhiing nghién cuu veé
hiéu qua ctia mot sb chat khir trung co
ban doi véi tac nhan vi sinh cu thé da
dugc thyc hién nhung chua dé‘ly du. Mat
khac, mdi qudc gia sir dung cac chat
khtr trung khac nhau, ndng do khac
nhau dé phu hop, hiéu qua véi cac tac
nhan giy bénh ban dia dong thoi tranh
gdy 6 nhiém, lang phi. Bén canh do, tai
Viét Nam cac nghién ctru hi¢u qua cia
cac chat khir tring d6i voi méi trudong
nudi dong vat thi nghiém van con chua
nhiéu.

Do mdi loai chit khir tring c¢6 co ché
tac dong, uu va nhugc diém khac nhau,
vi vy trong timg hoan canh cu thé can
Iira chon chét khur trung phu hop dé sir
dung hiéu qua.

Khoa DPgng vat thyc nghiém da su
dung Chloramin B nong do 2%,
Benkocid 0,25% dé kha trung long
nuoi, cac dung cu nudi va vé sinh phong
nuoi dong vat trong thoi gian dai. Khi
khir tring bang Chloramin B giy kich
ung ni€ém mac mii nguoi thuc hién va
sau khi kho dé lai cin bam trén nan nép
16ng, thanh 16ng giy doc cho dong vat
thi nghiém khi an phai. Ngoai ra, nham
nang cao hi€u qua, hoan thién hon nira
chuong trinh vé€ sinh khtr trung tai khoa,
ching t6i dong thoi tién hanh thir

nghiém dbi voi Hydrogen peroxide
ndéng d6 5%. Hon nita, chua co nghién
clru, danh gia day du vé kha ning diét
mot sd tac nhan vi khuin va ndm cin
kiém soat tai khoa DPong wvat thuc
nghi¢m.

Ttr nhitng van dé néu trén, dé co co
s0 xay dung chuong trinh vé sinh khur
trung hiéu qua &p dung tai khoa Pong
vat thyc nghiém - Vién Kiém dinh Quéc
gia Vic xin va Sinh pham y té ching toi
tién hanh: “Nghién ctru hiéu qua Kkhir
trung cua Hydrogen peroxide,
Chloramin B va Benkocid ddi véi mot
s0 tac nhan vi khuin va nim tai khoa

Pong vat thuc nghiém”.

I1. Phuwong phap nghién ciru

2.1. Poi twgng nghién ciru

Hydrogen peroxide, Han Qudc ndng do
5%

Benkocid, Navetco néng d06 0,25%
Chloramin B, Czech ndng d6 2%

2.2. Thoi gian va dia diém nghién ciru

Thot gian nghién ctou: Tu thang 4/2023
dén thang 11/2023

Pia diém nghién ciru: Khoa Pong vat
thue nghiém, Vién Kiém dinh Quéc gia

Vic xin va Sinh pham y té.

2.3 Nguyén liéu

Kinh hién vi, Olympus, MS17-TN
Tu an toan sinh hoc cép 2, LH27-TN
Tu 4m thuong, PHCBI, IC33-TN



Micropipet va dau con twong (mg

Pipet aid

B0 loc vi sinh

Giéy loc vi sinh 47mm x 0,2um,
Sartorius.

Bom chan khong

Binh thay tinh Duran 500ml

Binh tam giac Duran 100ml

Ong falcon 15ml

Ong falcon 50ml

Que cay nhwa vo tring dung 1 1an

Lam kinh

Nudc muébi sinh 1y pha tiém

Tam nhon dau

Nudc cat

Cdn 70°, 90°

Hydrogen peroxide 30%, Han Qudc
Benkocid, Navetco

Chloramin B, Czech

Khay inox

Chung vi khuan Staphylococcus aureus
ATCC 25923

Chung vi khudn  Pseudomonas
aeruginosa ATCC 9027

Chung vi khuan Bacillus subtilis ATCC
6633

Chung nim men Candida albicans
ATCC 10231

TSB (Tryptic Soy Broth), Merck (code:
1054590500)

Tryptone Soya Agar, Merck (code:
1054080500)
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Thach PCA, Merck (code:
1.05463.0500)
Sabouraund  Agar, Merck (code:
1073150500)

B6 nhuém Gram, Merck, (code:

111,885)

2.4 Phwong phap nghién ctru:

M6 ta cit ngang trong phong thi

nghiém.

2.5 B6 tri thi nghi¢m:

2.5.1: Hoan nguyén ching vi khuan va

nam:

Céc ching vi khuan va nim dugc dong
khé va bao quan tai kho lanh, hd so
ching va phuong phép hoan nguyén
duoc luu trir tai khoa Mau chuan, Vién
Kiém dinh Qudc gia Vic xin va Sinh
pham y té.

Hoan nguyén ching vi khuan
Staphylococcus aureus, Pseudomonas
aeruginosa, Bacillus subtilis va nam
Candida albicans tir cac 6ng ching
dong kho bang nudc mudi sinh 1y vo
tring, sau d6 pha lodng thap phan dé
dugc nong d6 10° CFU/m.

2.5.2 Trung hoa vi khuin va nim véi cac

chat khir trung:
Chuén bi diy 6ng falcon 15ml da duoc
danh déu riéng biét. Ding micropipet
hat vao mdi dng falcon 1ml huyén dich
vi khuan hoic nim co6 ndéng do 10°

CFU/ml va 4ml dung dich TSB.



Dung pipet aid hit 5ml dung dich chit
khir tring vao trong cac diy dng chira
chung vi khuan hodc ndm ¢ trén.

Tron déu bang micropipet.

Tai cac thoi diém 5 phat, 10 phut, 15
phut, 20 phut, 25 phut, 30 phut sau khi
tron, hat 1ml hon hop dung dich vao
binh loc vi sinh v&i gidy loc ¢6 dién tich
47mm va kich thuéc 16 loc 0,2pm.
Dung binh tam gidc chira 100ml nuédc
cAt d6 vao binh loc dé loai bé hoan toan
vi khuan bam trén binh loc, loc lai 2 1an.
Sau khi loc xong, dung panh gip gidy
loc nudi cdy trén méi truong phu hop
v6i mdi ching. Chung S. aureus, P.
aeruginosa, B. subtilis trén méi truong
TSA, ching C. albicans trén moi truong

Sabouraud. U tat ca cac dia nuoi cay vi
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khuan ¢ 37°C trong 3 ngay va dia nudi
cAy ndm ¢ nhiét d6 phong trong 7 ngay.
Sau thoi gian u, dém tit ca khuan lac
moc trén dia nudi cdy va ghi lai vao
phiéu theo dai. Theo T chuc tiéu chuin
chau Au (AFNOR group) chit khi
trung dat ti€u chuan khi c6 hoat tinh diét
khuén, hoat tinh diét bao tir va hoat tinh
diét ndm dugc biéu thi bang thoi gian
tiép xuc can thiét dé dat duoc mirc giam
10° CFU (d6i voi hoat tinh diét khuan
va diét bao tir) hodc giam 10* CFU (dbi
v6i hoat tinh diét nam) [1,2].

2.6 Phan tich va xir 1y so liéu:

S6 liéu dugc tong hop va xu 1y bang

phan mém Microsoft Excel 2016.

3. Két qua

Bang 3.1 Hi¢u qua khir trung cia Hydrogen peroxide 5%, Chloramin B 2%, Benkocid

0,25% sau khi trung hoa véi chiing vi khuan Staphylococcus aureus (CFU/ml)

hoi gian
5 phat | 10 phut

15 phut | 20 phut | 25 phat | 30 phut

Chit khir tring

Benkocid 0,25% 0 0 0 0 0
Chloramin B 2% 0 0 0 0 0
H202 5% 23 0 0 0 0

Két qua tong hop tai bang 3.1 cho thay:

Sau khi trung hoa voi chung vi khuan
Staphylococcus aureus nong do 2,0 x
10° CFU/mI, cac chét khir trang déu co
kha niang lam giam 10° vi khuén sau khi

tiép xtc 5 phut.

Benkocid 0,25% va Chloramin B 2%
tiéu diét hoan toan vi khuan sau khi tiép
xuc chi 5 phat, trong khi H202 5% con
23 CFU/m.
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Hinh 3.1 Benkocid 0,25% sau khi trung hoa  Hinh 3.2 Chloramin B 2% sau khi trung
véi Staphylococcus aureus 5 phit hoa véi Staphylococcus aureus 5 phit

Hinh 3.3 H2025% sau khi trung hoa
voi Staphylococcus aureus 5 phut

Bang 3.2 Hiéu qua khir trung ciia Hydrogen peroxide 5%, Chloramin B 2%, Benkocid
0,25% sau khi trung hoa voi
chiing vi khuan Pseudomonas aeruginosa (CFU/ml)

Thoi gian
5phat | 10 phat | 15phat | 20 phat | 25phat | 30 phat
Chit khir tring
Benkocid 0,25% 0 0 0 0 0 0
Chloramin B 2% 0 0 0 0 0 0
H202 5% 0 0 0 0 0 0
Két qua tong hop tai bang 3.2 cho thay: 7,5 x 10° CFU/ml, c4c chat khir tring déu

. N . 2 c6 kha ning tiéu diét hoan toan vi khuan
- Sau khi trung hoa véi chung vi khuan Nans C
sau khi tiép xuc 5 phut.

Pseudomonas aeruginosa nong do
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Hinh 3.4 Benkocid 0,25% sau khi trung hoa

véi Pseudomonas aeruginosa 5 phut

Bang 3.3 Hiéu qua khir trung ciia Hydrogen peroxide 5%, Chloramin B 2%, Benkocid

Hinh 3.5 Chloramin B 2% sau khi trung
hoa voi Pseudomonas aeruginosa 5 phit

8
-

—

Hinh 3.6 H2025% sau khi trung hoa
voi Pseudomonas aeruginosa 5 phit

0,25% sau khi trung hoa voi
ching nam men Candida albicans (CFU/ml)

-t

Thoi gian
5 phiat | 10 phat | 15 phat | 20 phat | 25 phat | 30 phat
Chit khir tring
Benkocid 0,25% TNTC TNTC 183 0 0 0
Chloramin B 2% TNTC TNTC 244 0 0
H>02 5% TNTC TNTC 9 0 0 0

Chii thich: TNTC: Trén ngudng tiéu chuan (S6 khuan lac >250).

Két qua tong hop tai bang 3.3 cho thdy:Sau khi trung hoa v6i chung nim men Candida albicans
ndéng d6 1,5 x 10° CFU/ml, cac chat khir tring déu c6 kha ning lam giam 10° t& bao nim men

sau khi tiép xtic 15 phut va tiéu diét hoan toan ndm men sau khi tiép xtic 20 phut.
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Hinh 3.7 Benkocid 0,25% sau khi trung hoa  Hinh 3.8 Chloramin B 2% sau khi trung
véi Candida albicans 15 phit hoa voi Candida albicans 15 phut

Hinh 3.9 H2025% sau khi trung hoa
voi Candida albicans 15 phut
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Bang 3.4 Hiéu qua khir trung ciia Hydrogen peroxide 5%, Chloramin B 2%, Benkocid

0,25% sau khi trung hoa voi
ching vi khuan Bacillus subtilis (CFU/ml)

hoi gian
S5 phiat | 10 phut | 15 phut | 20 phat | 25 phut | 30 phut
Chit khir trin
Benkocid 0,25% 24 15 13 10 9 3
Chloramin B 2% 40 22 15 6 2 1
H-.0»2 5% 85 64 49 3 1 1

Két qua tong hop tai bang 3.4 cho thay:
- Sau khi trung hoa véi chung vi khuan Bacillus subtilis ndng do 1,57 x 10° CFU/ml, cac chat
khir tring déu c6 kha niang lam giam 10° vi khuan sau khi tiép xac 5 phut va tiéu diét

99,99% vi khuén sau khi tiép xtc 30 phut.

Hinh 3.11 Chloramin B 2% sau khi trung
hoa véi Bacillus subtilis 30 phut

Hinh 3.10 Benkocid 0,25% sau khi trung
hoa véi Bacillus subtilis 30 phut

Hinh 3.12 H2025% sau khi trung hoa véi Bacillus subtilis 30 phut
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4. Ban luian

Chuong trinh vé sinh, khir tring
dong vai trd quan trong ddi véi cac co
s& nudi va th nghiém dong vat thi
nghiém. Tuy vao tung phuong phap vé
sinh, khtr tring trén cac ddi twong khac
nhau ma c6 hi¢u qua lam giam hoac loai
bo cac tac nhan vi sinh khac nhau. Theo
T6 chirc tiéu chuan chau Au (AFNOR
group) chét khir tring dat tiéu chuan khi
¢6 hoat tinh diét khuén, hoat tinh diét
bao tir va hoat tinh diét nAm duoc biéu
thi bang thoi gian tiép xuc can thiét dé
dat dugc mirc giam 10° CFU (déi voi
hoat tinh diét khuan va diét bao tir) hoic
giam 10* CFU (d6i v6i hoat tinh diét
nam) [2].

Két qua nghién ctru di ching minh
dugc Hydrogen peroxide nong do 5%,
Chloramin B néng d6 2%, Benkocid
noéng do 0,25% déu dat tiéu chuan khi
dat duge murc giam 10° CFU/ml cta ba
tac nhan vi khuan Staphylococcus
aureus, Pseudomonas  aeruginosa,
Bacillus subtilis chi sau thoi gian tiép
xtc 1a 5 phat, d6i véi ndm Candida
albicans dat dwoc mirc giam 10°
CFU/ml sau khi tiép xuc 15 phit.

Trong d6, dbi v6i hai tic nhan vi
khuan thong thuong nhu
Staphylococcus aureus va Pseudomonas

aeruginosa cac chat khir trung c6 thé dé

dang tiéu diét trong thoi gian rat ngan.
Thoi gian tiép xuc can thiét dé loai bo
hoan toan vi khuin Staphylococcus
aureus nong do 2,0 x 10° CFU/ml cua
chat khir tring Chloramin B 2% va
Benkocid 0,25% 1la 5 phat trong khi
Hydrogen peroxide 5% can 10 phut.
Thoi gian tiép xtc can thiét dé loai bo
hoan toan vi khuan Pseudomonas
aeruginosa nong do 7,5 x 10° CFU/mlI
cua Hydrogen peroxide 5%, Chloramin
B 2%, Benkocid 0,25% 1a 5 phut.

Déi voi vi khuan Bacillus subtilis ¢6
16p vé day, c6 kha nang sinh nha bao
trong diéu kién bt loi, cling nhu thanh
té bao ndm Candida albicans, cac chét
khtr tring cAn nhiéu thoi gian tiép xuc
hon dé dat dwoc hiéu qua t6i wu. Thoi
gian tiép xtc can thiét dé tiéu diét
99,99% vi khuan Bacillus subtilis nong
do 1,57 x 10° CFU/ml ctia Hydrogen
peroxide noéng d6 5%, Chloramin B
néng do 2%, Benkocid néng do 0,25%
la 30 phat. Tuwong tr ddi v6i nim
Candida albicans, thoi gian tiép xtic véi
cac chat khir tring it hon 15 phit c6
hi¢u qua diét nam khong cao. Tai thoi
diém tiép xGc 15 phat Hydrogen
peroxide 5% da tiéu diét hau hét té bao
nam, lam giam nong do nim trung binh
trong dung dich con lai 9 CFU/ml, cling
tai thoi diém nay Benkocid 0,25%,



Chloramin B 2% lam giam ndng do
nam trong dung dich con lai lan luot 1a
183 CFU/ml va 244 CFU/ml. Mat khac,
dé loai bo hoan toan ching ndm men
Candida albicans néng d6 1,5 x 10°
CFU/ml can thoi gian tiép xtc t6i thiéu
la 20 phut.

S¢ di c6 su khac biét trén ngoai tinh
khang ctia vi sinh vét con do cac chat
khir tring c¢6 co ché tac dong khac nhau.
Chloramin B ¢6 kha niang khuéch tan
qua vach té bao vi sinh vat: Géc HOCI-
khong tich dién nén dé dang thim qua
vach cia cac t& bao. Thong qua céc
phan ing oxy hda, thuy phan, khir amin,
dé tac dong dén vi sinh vat [3].
Benkocid 12 dung dich két hop hai thanh
phin c¢6 tinh khir tring manh,
glutaraldehyde anh huéng dén vat chat
di truyén trong khi benzankonium
chlorite gy bién tinh protein mang tir
d6 dan dén kha nang diét khuan tét hon
[3]. Hydrogen peroxide 1a mot chat oxy
hoéa manh, c6 thé oxy hoa cac dai phan
tlr c6 sin tao nén cdu tric va chic ning
cia vi sinh vat nhu protein, lipit,
carbohydrate, a xit nucleic. Nhiing anh
hudéng nhu vay s€ tich iy theo thot gian
tiép xtc din dén mit cdu trac, chic
nang va lam mat kha ning ton tai ciia vi
sinh vat va cic thanh phan khic nhau
cta ching (vi du doc t6). Ciing c6 kha
nang la mot loat cac géc tu do (dac biét

12 gbc hydroxyl -OH) va phan tng cta
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cac loai sinh vat da phan huy peroxide
thanh nudc va oxy trong cac phan ung
nhu viy gop phan vao hoat dong diét
khuan tong thé cta hydro peroxide
[4,5]. Chinh vi vay, ¢ nhiing thoi gian
tiép xuc dau tién cac chit khur tring c6
kha ning thim qua mang nhu
Chloramin B, Benkocid s€ c6 hi¢u qua
t6t hon Hydrogen peroxide khi tiép xtic
v6i cac vi khuan thong thuong, trong
khi d6i v6i cac vi khuan cé tinh khang
cao, thanh té bao day Hydrogen
peroxide ¢ hiéu qua t6t hon do tich liy
san phdm cia qua trinh phan giai
chuyén thanh chét xuc tic dé phan tmg
tiép tuc dién ra.

Ttr nhitng két qua trén cho thay, thoi
gian tiép xuc voi cac ching vi sinh vat
dua vao thir nghiém tdi wu ctia cac chat

khtr trung 1a 30 phut.

5. Két luin

Sau thoi gian tiép xuc 5 phut, cic
chat Hydrogen peroxide 5%, Chloramin
B 2%, Benkocid 0,25% da c6 hiéu qua
khir tring d6i véi chung vi khuan thir
thach Staphylococcus aureus,
Pseudomonas aeruginosa, Bacillus
subtilis & nong d6 10° CFU/m.

Sau thoi gian tiép xtc 15 phit, cac
chat Hydrogen peroxide 5%, Chloramin
B 2%, Benkocid 0,25% da c6 hiéu qua
khir tring d6i voi  nam Candida

albicans ¢ néng do 10° CFU/m.
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Thoi gian tiép xtc t6i wu v6i nong do
cac chung vi sinh vat thu thach cua cac
chét khtr tring trong thir nghiém 1a 30
phut.
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