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Tém tat: Bai bao trinh bay két qua nghién ctru ting dung siéu am c6ng sudt dé xi ly khuan Vibrio spp. Cac
két qua da chi ra rang st dung siéu am cdng suat 150 W tan s& 26 kHz c6 kha nang xt Iy khuan Vibrio spp.
kha hiéu qua. Mt khac, khi két hop siéu am céng sudt 150 W tan s6 26 kHz, véi tac nhan oxi hoa H20:2 thi
hiéu sudt xtt ly khuan Vibrio spp. duwoc nang cao dang ké.

T khoa: siéu am cdng sudt, Vibrio spp., H2Oz, xt¢ 1y khuan
1 Gioi thiéu

Nudc rat can thiét cho sy séng cuia con nguoi ciing nhu cac sinh vat khac trén trai dat.
Vi su bung phéat dan s6 nhu hién nay va cac hoat ddong cong nghiép da lam cac nguén nudc
ngay cang 6 nhiém; trong d6, nhiém khuan la mot trong nhitng van dé nghiém trong. Bat ky
quy trinh khtt trung nudc nao déu cé mét s6 han ché nhu chi phi cao, khéng hiéu qua d€ loai bo
mot s6 chat gdy 6 nhiém, cac van dé vé van hanh va tao ra cic chat gdy 6 nhiém thi cap doc hai
[1]. Chéang han, tic nhan khit tring thuong duoc st dung trong cac nha may nudc udng va xir
ly nudc thai la clo va cac hop chat lién quan ctua n6é nhw hypochlorit natri, hypochlorit canxi va
c dioxit clo boi vi cho dén nay cac hop chét caa clo 1a nhitng chat khit trung duoc st dung rong
rai nhat. Tuy nhién, trong nhitng ndm 1970, clo dwoc phét hién rang né phan tng véi cac chat
httu co ty nhién trong nudc va nudc thai dé tao thanh san phdm phu (DBPs) khong mong
mudn. Trong s6 nay, cac san phdm trihalometane (THMs) va cac axit haloaxetic la hai san pham
phu nguy hiém nhat anh huong dén sttc khoe con nguoi ké tir khi chiing duoc xem la ¢6 kha
nang gay ung thu va gy dot bién gen [1]. Nhuoc di€m nay da nhan manh su can thiét dé tim ra
chét khtr trung thay thé va cong nghé xtt ly méi. Mot trong nhitng cong nghé d6i méi da duwoc
stt dung d€ cai thién cac quy trinh kht trung nuwde la tng dung siéu dm cong sudt co tan s6 = 20
kHz.

Trong nhitng ndm gan day, cac nha khoa hoc trong va ngoai nudc tap trung nghién ctru
tng dung siéu am cong sudt dé€ khir truing nwdc va nude thai cling nhw nghién cttu siéu am
cong suat két hop véi cac phuong phép truyén thong khac dé tang hiéu qua khi trung nuéce [1].
Nam 2002, Mason dung siéu am tan s6 27 kHz, cong sudt 300 W d€ x& ly khuan B. subtilis hiéu
sudt dat 96% sau 60 phut xi ly [2]. Nam 2003, Mason va Joyce nghién cttu siéu am (40 kHz) két
hop véi dién phan tiéu diét 100% khudn Klebsiella pneumonia sau 15 phut xt ly [3]. Nam 2005,
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Dadjour két hop siéu am (39 kHz, 200 W) v6i 1 mg/L TiO: tiéu diét 98% khudn E. coli sau 30
phat xw ly [4]. Nam 2007, Paleologou st dung siéu am (24 kHz, 160 W) tiéu diét 92,3 % khuan
E. coli, khi két hop vdi 25 mg/L H20: tiéu diét duoc 99,99% khuan E. coli sau 120 phuat xw ly [5].
Nam 2009, Mutiarani stt dung siéu am véi cong sudt 60 W, tan s 28 kHz d€ giam thiéu do duc
cua nudc dén 76% [6]. Nam 2010, Shimizua dung siéu am (36 kHz, 200 W) tiéu diét duoc 18%
khuan Legionella, khi két hop véi TiO2 tiéu diét duoc 97% khuan Legionella sau 30 phat xt ly [7].
Nam 2011, Qiu nghién ctru két hop siéu dm véi ti ngoai (UV) d€ xtr 1y Microcystins tir nwdce bi &
nhiém; k&t qua 1a 100% Microcystins bi tiéu diét sau 120 phtt xtt ly ¢ tan s6 20 kHz [8]. Nam
2012, Trwong Van Chuong va cong su st dung siéu am tan sd 35-50 kHz d€ x 1y tao va bo gay
mudi trong nudc véi két qua 100% tao lam bi tiéu diét sau 5 phut xt Iy va 100% bo gay mudi bi
tiéu diét sau 5 gidy xtt ly. Nam 2013, Bazyar Lakeh két hgp hé thong siéu dm voéi tia tr ngoai
gan (UV-C) d€ loai bo cac tac nhan gay bénh nhu virus, vi khudn va ndm trong cac co sd nudi
trong thuy san [9]. Cac két qua nghién cttu trén cho thdy st dung cong nghé siéu am va siéu am
két hop vdi cac phuong phap truyén thong khac dé€ khi trung nudc khong nhiing nang cao
hiéu qua xtt ly khuan va tao ma con than thién véi moi truong.

Trong nghién ctru nay, chung t6i trinh bay cac két qua nghién cttu vé kha nang xu ly
khudn Vibrio spp. bang siéu am cong suat 150 W hoat dong & tan s6 26 kHz va bang siéu am
cong sudt dé khi két hop voi H202. Két qua cho thay siéu am cong sudt ¢ kha nang x ly khuan
kha hiéu qua, dac biét khi két hop véi tac nhan oxi hoa.

2 Thuc nghiém va két qua

2.1  Chuan bi khuan Vibrio spp. va nghién ctru hiéu sudt xt ly khuin

Trong nghién cttu nay, chung tdi st dung mau nudc dwoc 14y tir cac ao va hd nudi tom &
bién Huong, huyén Phong Dién, Thita Thién Hu€, sau d6 tién hanh sinh khoi khuan Vibrio spp.
c6 trong mau nude. Cac mau nuwdc trude va sau khi xt ly béng siéu am cong sudt sé duoc tién
hanh cay khuén 1én cac dia thach TCBS (Thiosulphate citrate bile salt agar). Thach TCBS la mét
loai mdi truong chon loc duoc st dung trong cac phong thi nghiém vi sinh d€ phan lap va nudi
cdy vi khuan Vibrio spp. Cac mau truedc va sau xtt Iy dwoc 18y déu 2 uL rdi cay 1én cac dia thach
twong tng. Cac dia sau khi cdy dugc t trong ti am ¢ nhiét d6 35-37 °C, sau 18-24 gio tién hanh
doc két qua. Cong thizc tinh mat do khuan lac Vibrio spp. trong mau la

M =2
a
trong d6 M 1a mat d6 khudan can tim (CFU/mL), A la s6 khuan lac dém duoc trén dia, a 1a nong
dd mau nudc cay 1én dia. Hiéu sudt xt ly khuan dugc tinh nhw sau

M, -M

H 2.100%

1

trong d6 H la hiéu suét (%), M1 1a mat d6 khudn mau doi ching (mau chua xtr ly) va M2 1a mat
d% khuan mau da xu ly.
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2.2 Két qua nghién ctru danh hwéng ctia siéu 4m cong suit dén kha nang xi ly khudn Vibrio
spp. theo thé tich

St dung thiét bi siéu am cong sudt 150 W tan s6 26 kHz d€ xtt ly khudan Vibrio spp. trong
thoi gian 5 phut. Qua trinh xt ly vi khuan Vibrio spp. dwoc khao sét theo thé tich ting dan tir
150 mL dén 300 mL. Hinh 1, Bang 1, va Hinh 2 cho th&y hiéu suat x& ly khuan Vibrio spp. giam
dan khi téng thé tich mau nuwdc, tuong tGng véi 38,3 va 75,5% & thé tich 300 va 150 mL.

. S|
\

Hinh 1. Khuan lac Vibrio spp. trén dia TCBS ctia mau trudc va sau khi xt ly siéu am cong suat 150 W, tan
80 26 kHz véi céc thé tich khac nhau: (1) d6i ching, (2) 150 mL, (3) 200 mL, (4) 250 mL, (5) 300 mL

Bang 1. Két qua xt ly khuan Vibrio spp. khao sat theo thé tich

Maiu S6 lwgng khuén lac Mit d6 khuan Hiéu suat
(cdy 0,02 mL) (khuan) (103 CFU/mL) (%)
1. Béi ching 338 19,6 0
2. V=150 mL 96 4,8 75,5
3. V=200 mL 124 6,2 68,4
4. V=250 mL 182 9,1 53,6
5. V=300 mL 241 12,1 38,3
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Hinh 2. D6 thi biéu dién mat d6 khuan va hiéu suat xtt ly khuan Vibrio spp. theo thé tich
2.3 Nghién cru 4nh huéng ctia siéu 4m cong suat dén kha ning x& 1y khudn Vibrio spp.
theo thoi gian tac dong siéu am
St dung siéu am cong sudt 150 W tan s6 26 kHz, d€ xir 1y khuan Vibrio spp. trong 100 mL

nudc ho tom. Qua trinh xt¢ ly khudn Vibrio spp. dwoc khao séat trong khoang thoi gian tir 10 gidy
dén 300 giay.

Hinh 3. Khuan lac Vibrio spp. trén dia TCBS ctia mau trudc va sau khi xtt 1y siéu 4m cong suat 150 W, tan
s6 26 kHz véi thoi gian tac dong siéu am khac nhau: (1) mau ddi ching, (2) 10 giay, (3) 20 giay, (4) 6 0 giay,
(5) 120 giay, (6) 180 giay, (7) 300 giay
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Két qua ¢ Hinh 3, Bang 2, va Hinh 4 cho thay hiéu suat xu ly khuén Vibrio spp. taing dang
ké khi tang thoi gian xtr ly mau nuwdc tir 10 gidy dén 300 gidy véi cing mot thé tich mau ¢§ dinh
100 mL. Hiéu sudt x ly khuan khi xt ly siéu am céng suét trong 10 gidy dat 16,8%, taing dan
thoi gian xt ly dén 300 gidy thi hiéu sudt xt ly khuan dat dén 94,4%.

Bang 2. Két qua xtr ly khuan Vibrio spp. khao sat theo thoi gian

MaAu S6 lwgng khuén lac Mat d6 khuan Hiéu suat
(Cé’y 0,02 mL) (khuan) (10 CFU/mL) (%)
1. Doi chiing 393 19,7 0
2.t=10 gidy 327 164 16,8
3. t= 60 gidy 250 125 36,5
4.t=120 giay 195 9,8 50,3
5. t=180 giay 132 6,6 66,5
6. t = 240 gidy 27 14 92,9
7. t=300 gidy 21 1,1 94,4
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Hinh 4. D5 thi biéu dién mat d6 khuin va hiéu suat xi ly khuén Vibrio spp. theo thoi gian

24  Nghién cttu &nh huwéng ndng do cua H20: dén kha ning xtt 1y khuan Vibrio spp

Maul Mdu?2 Mdu3 Mdu4 Mdu5 Mdu6 Mdu 7

Qua trinh xt ly khudn Vibrio spp. dwgc khao sat theo nong do ctia H20z. Cho tir tir lugng
H20: vao cac mau chtta 100 mL khuan Vibrio spp. theo nong d6 H20: tang dan tir 5 ppm dén 50
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Hinh 5. Khudn lac Vibrio spp. trén dia TCBS ctia mau trudc va sau khi xtt ly bang H202 véi nong d6 khéc
nhau nhau: (1) mau d8i chiing, (2) 5 ppm, (3) 10 ppm, (4) 20 ppm, (5) 30 ppm, (6) 40 ppm, (7) 50 ppm

Bang 3. Két qua xt 1y khuén Vibrio spp. theo nong d6 ctia H20:z

Mau S6 lwong khudn lac Mat @6 khuan Hiéu suat
(cdy 0,02 mL) (khuan) (103 CFU/mL) (%)
1. Béi ching 402 20,1 0
2.5 ppm 368 18,4 8,46
3.10 ppm 325 16,3 18,91
4.20 ppm 281 14,1 29,85
5.30 ppm 211 10,6 47,26
6. 40 ppm 118 5,9 70,65
7.50 ppm 62 3,1 84,58

Tt Hinh 5, Bang 3, Hinh 6 ching ta nhan thay H20:2 la mét chat oxi hda manh nén ¢6 kha
nang xt ly khuan Vibrio spp. rat t6t; khi tang néng dé H202thi hiéu sudt xt ly khuan ting lén
dang ké. Két qua cho thay khi sit dung H202 v6i néng d6 5 ppm, hiéu suat xir ly khudn chi dat
8,46%, trong khi d6 tang nong do cua H2Oz dén 40 ppm thi hiéu sudt tang 70,65%; & nong do 80
ppm thi hiéu sudt dat 84,58%.
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Hinh 6. Db thi biéu dién mat d6 khuan va hiéu suat xtt ly khuan Vibrio spp. theo nong d6 ctia H202

2.5 Nghién cttu anh hudéng ctia siéu Am coéng sudt két hop véi H202 dén kha niang xu ly
khudn Vibrio spp.

St dung siéu am cong suét tan s6 26 kHz, cong suat 150 W két hop v6i dung dich H202
dé xtrly Vibrio spp. trong nuwdc ho tom. Tién hanh cho dung dich H20:2 véi cac nong d6 tang dan
tlr 10 ppm dén 40 ppm vao cdc mau nude véi thé tich 100 mL chita khudn Vibrio spp. Két hop
siéu am cong sudt d€ xtt ly khuan Vibrio spp. Khao sat theo thoi gian cd dinh 60 giay.

Hinh 7. Khuan lac Vibrio spp. trén dia TCBS ctia mau trudc va sau khi xtt ly bang H20: véi cic nong do
khéc nhau két hop véi siéu am: (1) mau ddi chimg, (2) 10 ppm, (3) 20 ppm, (4) 30 ppm, (5) 40 ppm
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Bang 4. Két qua x& ly khuan Vibrio spp. khi siéu am két hop véi H20:z

Maiu S6 lwgng khudn lac Mat d6 khuan Hiéu suat
(Cé’y 0,02 mL) (khuan) (10 CFU/mL) (%)
1. Déi ching 316 15,8 0
2. HZO2 +US: 10 ppm 106 53 66,46
3.H,0,+US: 20 ppm 29 15 90,51
4. H,0, + US: 30 ppm 6 03 98,10
5. H,0, + US: 40 ppm 0 0 100
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Hinh 8. D5 thi biéu dién mat dd khuan va hiéu sudt xt ly khuén Vibrio spp. khi két hop siéu &m véi H202

Tt két qua Hinh 7, Bang 4, va Hinh 8 chung ta nhéan thay khi két hop siéu am cong suét
v6i H202 ¢6 nong do 10 ppm, tién hanh xi ly trong 60 gidy hiéu suat dat 66,46% va khi tang
nong do 1én dén 40 ppm thi hiéu sudt x ly khuan dat 100%. So voi két qua néu chi sit dung
H20: tai ndng d6 40 ppm thi hiéu sudt chi dat 70,65%. Tir d6 ching ta c6 thé thay rang siéu am
v6i hiéu ting sinh 16 hdng véi nhiét do cao, p suat cao xay ra trong mdi treong c6 két hop véi
H:0: gitp tang cuong s phan tan cua cac goc oxi hda cao nhw OH' va OH; va oxy nguyén ti
vao nudc, lam tang quad trinh xt Iy khuan, nang cao hiéu suat xt ly khuan. Két qua cho thay khi
két hop siéu am cdng sudt voi H202hiéu sudt xtr ly khuén duoc tang 1én déang ké va su két hop
nay giup giam dugc luong hoa chat H20: dua vao.
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3  Kétluan

Két qua nghién ctru cho thdy siéu am céng suét c6 kha nang xw ly khuan Vibrio spp.,
nhung hiéu sudt xt ly khuan cta siéu am cong sudt don thuan thuc sy chwa cao. Khi két hop
siéu am cong suat véi H20: thi hiéu suat xtit ly khuan Vibrio spp. duoc nang cao dang ké. Chang
t6i hy vong rang khi két hop siéu am cong suat véi cac tdc nhan oxy héa khac nhu H20: sé 1a
phuong phéap nang cao hiéu qua xtt ly khudn trong méi truong nudc. Diéu nay c6 y nghia dic
biét quan trong trong qua trinh xt ly khuan nudc thai néi chung cling nhuw trong viéc xt ly
nudc & cac ao, hd nudi trong thuy san ndi riéng.

Loi cam on

Cong trinh nay dwgc thuc hién véi sy tai tro kinh phi tir dé tai NCKHCN cép co so —
Truong DH Khoa Hoc — Dai hoc Hué.
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EFFECT OF POWER ULTRASOUND
ON VIBRIO SPP. DISINFECTION

Nguyen Van Cuong, Nguyen Thi Xuan Thao, Trwong Van Chuwong, Le Quang Tien Dung*

HU - University of Sciences, 77 Nguyen Hue, Hue, Vietnam

Abstract: This paper presents the results of the application of power ultrasound to disinfect Vibrio spp. The
results showed that the 150 W power ultrasound with a frequency of 26 kHz can disinfect Vibrio spp. quite
effectively. On the other hand, the combination of the ultrasound (26 kHz, 150 W) and the oxidizing agent
H20: can significantly improve Vibrio spp. disinfection.

Keywords: power ultrasound, Vibrio spp., H2O, disinfection
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