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KHA NANG BAT HOAT VIBRIO SPP. TRONG NUOC BANG
KY THUAT KET HOP VI BOT KHI, SIEU AM VA H:0:

Lé Van Tuan, Ding Thi Thanh Loc’, Nguyén Vin Hoang

Khoa Moi Truong, Truong Dai hoc Khoa hoc, Pai hoc Hué, Viét Nam

Tém tit. Trong nhitng ndm gan day, viéc phat trién céng nghé kht triing nudc khong tao ra
du lwgng hodc san phdm phu dang thu hut nhiéu quan tim nghién cttu. Nghién ctru nay
trinh bay két qua bat hoat Vibrio spp. trong nudc bang ky thuat két hop vi bot khi (MNBs),
siéu am (US) va H202. Kha nang khtt truing bang MNBs/US/H20: duoc xac dinh tai cac diéu
kién thi nghiém khac nhau cua liéu H20:2 va t6c d¢ suc khi. Cac két qua cho thay khi két hop
MNBs/US/Hz02 v6i liéu luong H2O: rat thip (~30% liéu H20: can thiét d€ bat hoat hoan toan
vi khuén), hiéu qua kht trung da tdng rat dang k€ va déu cao hon so v6i khir trung riéng lé
(US, H20z2). Cu thé, v6i mat dé vi khuan ban dau 105-10° CFU/mL va dd méan 20%., phuong
phép khtr trung két hop MNBs (1,5 L/phat)/US (28 kHz)/H202 (0,9 mg/L) da cho gia tri kht
trung cong huodng 3,3 log va bat hoat hoan toan (5,4 log) Vibrio spp. trong vong 60 phut.
Trong khi d6, khtt tring b‘:?mg H20:2 (0,9 mg/L) chi bat hoat duoc 1,7 log va khit trung bf?mg
US (28 kHz, 100 W) chi bat hoat duoc 0,5 log vi khuédn sau 60 phut. Cac két qua budc dau
htta hen phat trién mét phuong phap khtt truing méi ting dung cho khtt trung nuée lo
chang han nhui nuéc nuoi trong thuy san.

T khoa: kht truing nudc, bat hoat Vibrio spp., vi bot khi, siéu am, H20:z

Inactivation of Vibrio spp. in water using micro-nano-bubbles,
ultrasound, and hydrogen peroxide
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Abstract. Recently, the development of water disinfection technology that does not generate
chemical residues or by-products has attracted much research interest. This study presents
the results of Vibrio spp. disinfection using a combination treatment of micro-nano-bubbles
(MNBs), ultrasound (US), and hydrogen peroxide (H20:). The bactericidal performance of
the combined treatment was conducted at various H20: dosages and airflow rates. The
results show that with H20: added at ~30% of a normal dose (required for sufficient
disinfection by H20: alone), disinfection efficiency of the combined MNBs/US/H202
treatment was greatly enhanced and was higher than that of individual treatments (US or
H202). Specifically, under treatment conditions (initial bacterial density of 105-10° CFU/mL
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and salinity of 20%o), the combined treatment of MNBs (1.5 L/min)/US (28 kHz)/H202 (0.9
mg/L) achieved a synergy value of 3.3 log and completely inactivation (5.4 log reduction) of
Vibrio spp. within 60 min. Meanwhile, disinfection with H202 (0.9 mg/L) led to only 1.7 log
reduction, and disinfection with US (28 kHz, 100 W) reduced only 0.5 log within 60 min.
These results promise an alternative method for brackish water disinfection applications
such as aquaculture water treatment.

Keywords: water disinfection, Vibrio spp. inactivation, H20, ultrasound, micro-nano-bubbles
1 Mo dau

O Viét Nam va mot s8 nudc dang phét trién, viing ven bién c6 vai trdo quan trong ddi véi
doi séng con nguoi, trong d6 phat trién bén vitng dwa vao ngudn nudce lg cho hoat ddong nudi
trong thuy san va van tai bién (nwéc dan tau) rat dwoc chu trong. Trong thuc t& nhiéu nguén
nudce cdp phuc vu hoat dong sinh hoat, san xuat va nuoi trong thuy san da va dang c6 dau hiéu
6 nhiém vi sinh vat gy bénh, gay nhiéu hé luy nghiém trong vé mdi truedng va vé sinh an toan
thuc pham [1-3]. Pay la hé qua tat yéu ctia nhu cau st dung nudc nhiéu, véi ap luc dap tng tot
ca lwgng va chat ctia ngudn nudce cdp cho tat ca cac hoat dong; trong khi viéc quan ly, kiém soat
cac nguon nudc thai (sinh hoat, bénh vién, san xuét cong nghiép, néng nghiép, nuodi trong thuy
san, v.v.) 6 nhiéu dia phuvong dang con khd nhiéu han ché. Vi du, viéc kiém soat dich bénh
khién nguoi nudi thuong phai sit dung nhiéu loai khang sinh; nhu cau thay nhiéu nuéc cho cac
ao nudi thuy san khién viéc xt ly nwdc thai va nudc cap thuc hién khong day da dan dén cac vi
sinh vat gay bénh, cac chat hitu co, dinh dudng, chit khang sinh luén hién hitu trong ca nguén
nwdc cdp va nudc thai [1-3]. Trén thuc t&, ap luc trao d6i mdt lwgng 16n nude bién d€ nudi
trong thuy san tham canh va siéu tham canh dang anh huong dén san xuat va méi truong nude
[2, 3]. Do vay, viéc phat trién cong nghé khtt trung d€ vira c¢6 thé nhanh choéng, hiéu qua tc ché
cac vi sinh vat gy bénh trong nuwdc cap ao nuoi, vira an toan, than thién mdi treong va han ché

hodc khong tao thanh cac san phdm phu ddc hai dang la nhu cau hét stic biic thiét hién nay.

Trong nhiéu thap ky qua, cac ky thuat hoa hoc, vat ly va hoa ly khac nhau da duoc phat
trién d€ khir tring nudc. Trong s6 nay, khit tring bang clo dwoc ap dung phd bién va rong rai
nhat dé€ khir trung nudc va nudc thai. That khong may, clo c6 thé phan tng véi cac tdc nhan
httu co hodc vd co trong nudc lg d€ tao ra mot s6 san pham phu khir trung nhu THMs, HAAs
va bromate [4]. Cac chat khtt trung thay thé, chidng han nhu ozone, nano-dong, hydrogen
peroxide (H202) va KMnOxs ciing c6 mét s6 nhuoc diém nhu chi phi cao, san pham phu khéng
mong mudn [5], hodc cac yéu cau van hanh phtec tap [6-8]. Cac phwong phap vat ly (nhw nhiét,
tia UV, siéu am, vi séng, cativation va loc mang) hoac cac phwong phap hod ly (nhu quang xtc
tac va dién hod) cting da va dang duoc nghién ctru phat trién dé€ khtr trung nuwéce [6-9]. Nghién
ctru nay danh gia kha nang khtr trung cta ky thuat két hop vi bot khi (MNBs), siéu am (US) va
H20: dé bat hoat vi khuan Vibrio spp. trong moi treong nuéce lo.
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Vi bot khi bao gom cac bong bong nho c6 duong kinh tir vai dén 100 pm (MBs) va cac
bong bong ¢6 kich thuwde nho hon 1 pm (NBs) [10]. C6 nhiéu phuong phap dé€ tao ra MNBs nhu
bom 4ap luc két hop voi hiéu tiing venturi, siéu am va dién hod. Cac thiét bi MNBs ¢6 thé tao ra
vi bot khi &@ méat d6 cao (105-108 MNBs/mL). Diéu nay thuc day khi hoa tan vao trong nudc, lam
giam luwc ma sat, chuyén d6i thé zeta trong dung dich nudc va tao ra cac goc tu do (duoc goi la
chét oxy hoa tang cuong) [8, 10]. Cac MNBs con ¢é kha nang tich hgp linh hoat véi mot s6 “chét
hoat hoa” khéc, nhw ozone, UV, axit manh dé€ tang hoat tinh [6, 8, 9, 11, 12]. Péng thoi, MNBs
dugc stt dung dé ting cuong cdp khi oxy hoa tan trong nieéc (DO) nham thiic ddy sw phét trién

ctia cac sinh vat séng trong moéi treong nude (cho nganh nudi trong thuy san) [11].

Gan day, nhiéu nghién cttu cho thdy siéu am (US) la mdt cong cu rat hiéu qua dé tiét
trung thiee phdm [13] va khi trung nudc/nudce thai [14, 15]. Antoniadis va cs. cho thdy siéu am
(80 kHz, 150 W, 7 mm, 2-24 kHz) bat hoat khoang 3 log E. coli [14]. Gao va cs. cho rang siéu am
(0 850 kHz, 62 W trong 20 phut) giam dwoc khoang 2,5 log Bacillus subtilis [15]. Siéu am cong
sudt cao (HPU) ¢ cac 4p sudt khac nhau (100-350 bar, 36 °C, 40 + 5 W, tan sd cong huong 30
kHz) c6 thé bat hoat 7,5 log E. coli sau 7 phut [13]. Pang cht y, mo6t s& nghién cttu cho thay US
hiéu qua hon khi két hop véi tac nhan oxy hoa nhu ozon [16] hodc H202 [8, 12]. Hiéu qua khw
trung khi st dung két hgp US vé6i Os cao hon nhiéu so voéi chi sit dung US [16]. Tuy nhién, chi
phi xt ly van la mot trong nhitng thach thirc 16n d8i véi viéc 4p dung phuong phap nay trong

thuec té.

Trong nghién cttu nay, ching t6i st dung ky thuat két hop MNBs, US va H:20: ¢ liéu
luong thap (thap hon nhiéu so véi liéu H202 can thiét d€ bat hoat hoan toan vi khuan) dé€ danh
gia kha nang kht truing nwéc mén lo ching han nhu nudc nuoi trong thuy san. Hydrogen
peroxide la mot chat oxy hoa manh, dwoc st dung rong rai trong xi ly nudc do tinh than thién
v6i moi treong (khong tao ra cac san phdm 6 nhiém thit cdp). Tuy nhién, nhugc diém ctia H20:
la kém bén trong moi truong nudc nén khoé xac dinh liéu lwgng oxy hod can thiét, ton nhiéu
cong st dung, do d6 hiéu qua kinh t&€ khéng cao, nhit 1a trong linh vic nudi trong thuy san. Gia
thiét rang st dung US c6 thé chuyén hoa MNBs trong nuwéc thanh trang thai plasma phat sinh
nhiét, dong thoi tang cuong tao ra cac goc tw do c6 hoat tinh manh ctia H202 [17]. Tuy nhién,
hién van chuwra cé nhigu cong bd ¢ Viét Nam ciing nhu trén thé gidi vé viéc 4p dung két hop
MNBs, US va H20: dé€ khtt trung nwde. Vi khudn Vibrio spp. dugc st dung lam vi sinh vat tht
nghiém trong nghién cttu nay, thu¢c nhém vi khuan gram am, bao gom mét s6 loai da duoc
biét dén la tac nhan gay bénh cho nguoi va dong vat thuy san nhw V. cholerae, V. alginolyticus, V.
anguillarum, V. ordalii, V. salmonicida, V. parahaemolyticus, V. harvey va V. vulnificus trong moi
truong nuéc man lg. Kha nang bat hoat Vibrio spp. bang MNBs/US/H20: duoc khao sat tai cac
diéu kién thi nghiém khéc nhau cta liéu H202 va t6c d6 suc khi. Nghién cttu nay danh gia liéu
viéc két hop MNBs, US va liéu thap H202 c6 mang lai lgi ich khtt tring cOng hudng va tiém
nang ng dung ctia cdng nghé nay trong xtt ly nuedc hay khong.
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2 Phuong phap

2.1  Chuan bi mau vi khuan

Vi khuén Vibrio spp. dwgc phan lap trong nuwdc cua cac ao nudi trong thuy san. Phan lap
vi khuan trén moi treong thach chon loc Thiosulfate — Citrate Bile — Sucrose (TCBS, Himedia,
An D0). Bia cay dugc u 6 37 °C trong 24 gio. Cac khuan lac c6 mau vang hodc xanh luc duoc
xem la Vibrio spp. va duoc tiép tuc cdy chuyén ba lan sang cac dia thach TCBS khac nham tach
tieng khuan lac can nudi cdy riéng ré. Cac khuan lac Vibrio spp. dugc nhan giéng trén moi
treong dinh dudng Tryptone Soya Broth (TSB, Himedia, An Do) b sung NaCl dé dat d0 man
20%o va nudi cay ¢ 37 °C véi tdc do lac 150 vong/phtit trong vong 24 gio. Mat d6 vi khudn Vibrio
spp. trong dung dich 1a 109 CFU/mL. Sinh khdi vi khuan dwgc bao quan trong glycerol 30% va
gitt 0 -50 °C [6].

Vi khuan Vibrio spp. dugc chudn bi truedce khi thye hién thi nghiém kht trung mot ngay
bang cach nhan gidng 100 pL vi khuan Vibrio spp. trong glycerol (da chuan bi nhw da trinh bay
& trén) vao 50 mL dich moi truong TSB (b6 sung 20% NaCl). Nuoi cdy & 37 °C véi tdc do 1ac 150
vong/phut trong 24 gio. Vibrio spp. sau khi nhan giong sé dugc st dung ngay cho thi nghiém
khtr trung.

2.2 Pém khuin lac Vibrio spp.

Mat d6 vi khuan dwoc xac dinh béng ky thuat cdy trai trén dia thach TCBS. Mau duoc
pha loang bang nuéc mudi sinh 1y (0,85%) vo tring, chudn bi diy pha loang tir 100 dén 102 Ht
100 puL dung dich mau da pha lodng hodc khong pha lodng cdy trai trén mdi truong thach
TCBS, sau d6 u ¢ 37 °C trong 24 gio. Cac dia c6 s6 khudn lac tir 25 dén 300 con duoc chon dé
dém va tinh mat do vi khuan [6]. D&i v6i mau sau khit trung thi cac dia cé sd khuan lac <25 van

duoc dém va tinh gia tri trung binh. Mdi mau sé dugc phan tich 13p lai ba lan.

2.3  Chuin bi miu nwdc

Dai véi thi nghiém mé: Chuan bi 1 L nudc cat, bé sung NaCl dé dat d6 mdn 20%.. Do
man dwoc do bé“mg mdy do do man (HANNA HI 98194, Romania). B4 sung 1 mL dung dich
nudi cay vi khudn Vibrio spp. da chuan bi trede dé vao nudc dé€ dat gia tri mat do ban dau cua
vi khuan la 105-10° CFU/mL. Khudy tron déu dung dich trong 30 phut d€ vi khudn thich nghi
v6i méi treong truede khi tién hanh thi nghiém.

Dai voi thi nghiém hé thong: Chuan bi 15 L nudc may, da loai bé hoan toan clo du béng
cach suc khi trong 24 gio. Clo du trong nwdc may sé dugc kiém tra bang bang phuwong phap do
quang st dung N,N-diethyl-p-phenylenediamine (DPD) véi may do (H1701, HANNA,
Romania) d&€ dam bao hoan toan khong cé clo du trong nuwdc. B6 sung NaCl dé dat do man
20%o. BO sung 15 mL dung dich nuéi cay vi khuan Vibrio spp. da chuan bi trudc d6 vao nudc dé
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dat gia tri mat d6 ban dau cua vi khuén la 105-10¢ CFU/mL. Khudy tron déu dung dich trong 30
phut d€ vi khudn thich nghi v6i moéi treong triede khi tién hanh thi nghiém.

24 B tri thi nghiém khtt tring nwéc bang H20:

Dung dich H202 (véi 30% w/w trong H20, Merck) duoc sit dung d€ danh gia kha nang
khtr trung ctia H202. Dung dich gdc duoc pha loang trong nudc cat dé€ dat dugc cac nong do
H20:khac nhau cho thi nghiém khtt trung. Sau d6, mét luong H202 dwgc cho vao cde chira 1000
mL nudc ¢ dd man 20%o0 da dwoc cay vi khudn Vibrio spp. (5-6 logio CFU/mL). Cac c6c duoc
khudy tir & nhiét d6 méi truong xung quanh (29 + 1 °C) trong 60 phut. Mau duoc 1y & cac mdc
thoi gian 0, 10, 20, 30, 45 va 60 phut dé€ xac dinh mat do vi khuan trudc va sau khtr trung. Du
lwong H20: trong mau duoc loai bo ngay 1ap tic bang dung dich natri thiosulfat pentahydrat
0,1 M (Na25:03-5H20, Wako), véi ty 1& 120 uL Na:5:05 0,1 M/10 mL mau. Mbi thi nghiém duoc

thuc hién ba Ian.

2.5  Thiét bi va van hanh hé théng khit trung bang siéu 4m, vi bot khi va H20-

Thiét bi khtr triing duwoc lam bang nhuwa acrylic trong sudt véi tong thé tich 17,6 L (D x H
=192 x 610 mm) (Hinh 1). Thiét bi nay duoc thiét ké bao gom mét thiét bi tao MNBs (F.BT 50,
Nhat Ban), luu lwgng ké (RK- 1250, KOFLOC Co., Ltd., Nhat Ban) va bom nuéc (AP 4500, cong
suat 50 W). Séng siéu am duogc tao ra bang cach st dung may phat song siéu am (JUS01-26,
Jetek, Viét Nam) véi tan sd dao dong 28 kHz.

Céc thi nghiém khtr trung duoc tién hanh ¢ dang mé. Trude khi thi nghiém, thiét bi khee
tring duoc rira sach nhiéu lan bang nwdc mdy, lau bang ethanol 70% va sau d6 rita lai bang 5-

10 L mAu.

15 L mau nuwdc da dwoc chuln bj trede dé duwoc bom vao hé thong. Trong cac thi nghiém
két hop, lidu lwong H20: thich hop da dugc thém vao nuwéc, US va MNBs duoc bat dau ngay
sau khi bd sung H202 (~30 giay). Tién hanh 1&y mau sau cac khoang thoi gian 0, 10, 20, 30, 45 va
60 phut khtt tring. Mau nuéc duwoc 14y tai vi tri van xa ddy (Hinh 1). Du luong H20: trong mau
dwoc loai bo ngay lap ttc bf?mg dung dich natri thiosulfat pentahydrat 0,1 M, véi ty 1¢ 120 uL
Naz$205 0,1 M/10 mL mau. Mau duoc phan tich ngay sau thi nghiém kht triing. Mdi thi nghiém

duoc tién hanh ba Ian.
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Hinh 1. So d6 hé thong kht trung

2.6 Xurlyséliéu

Danh gia hiéu qua khtt trung Vibrio spp. thong qua s6 logo cta ty 1€ vi khudn giam dwoc
tr s6 luong khudn lac truede va sau xi ly.
log bat hoat = log(IN+/No) 1

trong d6 No la s& khuan lac vi khuan Vibrio spp. trong mau nuwéc ban dau; N:la sd khuan lac
Vibrio spp. trong mau nuwdc sau xtt ly tai thoi diém t.
Gia tri khtr trung cdng hudng caa phuong phap két hop MNBs/US/H20: dugc tinh theo
cong thirc sau [6]:
Gia tri cong huong (log bét hoat) = log bat hoat ctia phwong phap két hop MNBs/US/H20: - (log
bat hoat cia MNBs + log bat hoat cua US + log bat hoat cua H20z) )
Theo cong thirc trén, gia tri duwong c6 nghia la hiéu qua ctia phwong phap khir trung két
hop 16n hon tdong hiéu qua ctia cac phuong phap khtr trung don 1¢, c6 nghia 1a ton tai loi ich
khtr trung cong huwong. Gid tri am phan anh két qua nguoc lai. Gid tri 0 nghia la hiéu qua cua
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phuong phép khtr trung két hop bang tong hiéu qua ctia cdc phrrong phap khit tring don 1é va
su két hop nay khong co gia tri cdng huong.

K&t qua ctia cc thi nghiém duoc xt ly bang Microsoft Excel. Cac phan tich théng ké
dugc thiee hién trén phian mém R (phién ban 4.0.5, c6 tai http://cran.R-project.org). Y nghia
thong ké duoc kiém tra & miee 5% (p < 0,05).

3 Keét qua va thao luan

3.1 Hiéu qua khtw trung nuwdc cua H20:

Khtt trung Vibrio spp. bang H20» duwoc khao sat theo cac nong do H20: tir 0,6 dén 300
mg/L va két qua dugc trinh bay trén Hinh 2. H202 1a mot chat oxi hod manh; hiéu qua khw
trung Vibrio spp. tdng 1én dang ké khi tang nong d6 H20: va thoi gian tiép xtc. Cu thé, H202 véi
cac nong d6 0,6, 0,9, 1,5, 2,1 va 2,7 mg/L trong 60 phut da bat hoat dwoc lan lwot 1,2, 1,7, 1,7, 2,5
va 4,7 log. Tang nong do ciia H202 dén 3 mg/L da bat hoat dwoc hoan toan 5 log Vibrio spp. sau
45 phut. H202 6 nong d6 300 mg/L da bat hoat dwgc hoan toan 5,3 log vi khuan sau 10 phat. Vi
3 mg/L dugc xac dinh la liéu H202hop ly d6i véi bat hoat Vibrio spp., liéu lwgng H20: thap hon
(chang han 0,9 mg/L) duoc st dung d€ xac dinh tac dung cong huong ctia phwong phap khir
trung két hop MNBs/US/Hz0:.

60 T |@0smgL .
1 |mosmgL
T s
E | S mgfL
21
“E 10 4 021 mgT
B | | B27mgl
=
L30 4+ |[m30mglL
2
= . W 300,0mg/L|
E 20 4
1]
= <
=
10 +
D_D . 1 Eﬂg .
0 10

Hinh 2. Hiéu qua bat hoat Vibrio spp. ctia H202 v6i cac litu luong khac nhau (0,6-300 mg/L). (Piéu kién thi
nghiém: mat d6 vi khuan ban dau la 5-6 logio (CFU/mL); d6 man 20%o.; nhiét d6 29 + 1 °C). Dau (*) biéu thi
cho vi khuan da bi bat hoat hoan toan
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3.2 Kha ning khit tring nwéc bang siéu 4m va két hop siéu am/H:0:

St dung siéu am voi tan s6 28 kHz két hop liéu thap H20: (néng d6 0,9 mg/L; ~30% so
v6i lieu H202 can thiét d€ bat hoat hoan toan vi khudn) dé€ khwr trung Vibrio spp. trong thoi gian
60 phut; két qua duoc trinh bay trén Hinh 3. Nhin chung, khtt triing bang phuong phap két hop
US (28 kHz)/H202 (0,9 mg/L) cho hiéu qua cao hon so véi khtr truing bang US (28 kHz) va H20»
(0,9 mg/L) riéng 1é. Cu thé, v4i mat do vi khuan ban dau 1a 5-6 logi (CFU/mL), kht trung béng
phuong phap két hop US/H20: (0,9 mg/L) trong 60 phat da bat hoat dwoc 2,4 log Vibrio spp.;
trong khi khtt triing riéng ré bang US va H202 (0,9 mg/L) chi bat hoat dwoc 0,5 va 1,7 log Vibrio
spp. (Hinh 3).

o
o

mUS
@ H202 (0,9 mg/L)
B US/H202 (0,9 mg/L)

o
o

=
o

D w2
o (e
L B

=
o

Log bt hoat,-Log (Nt/No)

e
o

0 10 20 30 45 60 75
Thoi gian, phat

Hinh 3. Kha nang bat hoat Vibrio spp. ctia siéu am (US) ¢ tan s 28 kHz va H202(0,9 mg/L). (Diéu kién thi
nghiém: mat d¢ vi khuan ban dau la 5-6 logio (CFU/mL), d6 mdn 20%o., nhiét d6 phong 29 + 1 °C).

3.3  Kha ning khit trung nwéc bang H20: két hop véi vi bot khi MNBs

Kha néng khtt trung cua phuong phap két hop H202 nong d6 0,9 mg/L v6éi MNBs ¢ céc
toc d6 suc khi 0,5, 1 va 1,5 L/ phut duoc danh gia trong thoi gian 60 phat véi mat d6 vi khuan
ban dau 5-6 log (CFU/mL) va két qua duoc trinh bay trén Hinh 4. Két qua thwc nghiém cho
thay hiéu qua kht trung tang khi tang toc do suc khi. Cu thé, phwong phap khit trung két hop
v6i H20:2 (0,9 mg/L)/MNBs (0,5 L/ phut) da bat hoat 3,5 log vi khuén E. coli trong 60 phut. Khi
tiép tuc tang t6c do suc khi cia MNBs 1én 1 va 1,5 L/phut thi hiéu qua khtr trung tang 4,7 va 5,4
log bét hoat. Trong khi d6, khtt trung bz\?mg H:02 (0,9 mg/L) chi bat hoat duoc 1,7 log. Ngoai ra,
MNBs khong c6 tac dung khtt trung.
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Hinh 4. Kha nédng bat hoat Vibrio spp. cia phuwong phap két hop H202 (0,9 mg/L) va vi bot khi ¢ cac toc do
suc khi khac nhau (0,5 L/phat, 1 L/phtt va 1,5 L/phat). (Diéu kién thi nghiém: mat d6 vi khuan ban dau la
5-6 logio (CFU/mL), 6 man 20%o)

34 Kha ning khit tring nwdc bing phuong phap két hop siéu am/H:0:/MNBs (6 cac téc
d0 suc khi khac nhau)

Kha nang khtr trung cua phuwong phap két hop US & tan s6 28 kHz, H202 6 nong d6 0,9
mg/L va MNBs ¢ tdc d suc khi 0,5-1,5 L/phat duge danh gia trong thoi gian 60 phat voi mat
d6 vi khudn ban dau la 105-10° CFU/mL va két qua dugc trinh bay trén Hinh 5. Két qua thuc
nghiém cho thdy, hiéu qua kht trung ctia phuong phap két hop US/H202/MNBs tang khi tang
toc do suc khi. Cu thé, voi cac toc d6 suc khi MNBs 0,5, 1 va 1,5 L/phut, hiéu qua bat hoat Vibrio
spp. ctia phuong phap két hop MNBs/US/H:0: tuong ting 2,5 log, 3 log va 5,4 log (Hinh 5).

béng chu y la tat ca cac gia tri cong huong cua phuong phép khr trung két hop MNBs
(0,5-1,5 L/phut)/US/H202 (0,9 mg/L) déu cho gia tri dwong; diéu nay ching to hiéu qua cua
phuong phap khit trung két hop MNBs/US/H20:2 la 16n hon tdng cua cdc phuong phép khi
trung riéng ré. Phan tich twong quan Pearson cho thdy m&i twong quan thudn gitta gia tri cong
huong va tdc dd suc khi (r = 0,62; p = 0,006478). Cu thé, cac gia tri cdng huong cua phuong phap
khtt trung két hop MNBs/US/H20: (0,9 mg/L) véi cac téc do suc khi 0,5, 1 va 1,5 L/ phut sau 60
phut Ian luot 1a 0,4 log, 0,9 log va 3,3 log. Nhu vay, su két hgp MNBs/US/H202 mang lai 1oi ich
cong hurdong hon so véi cac phwong phap khir tring don 1é va gia tri cong huong tang khi tang
toc d6 suc khi cia MNBs.

Co ché kht tring ctia phwong phap két hop MNBs/US/H202 d&én nay van chua duwoc lam
rd, nhung co thé giai thich nhu sau: hiéu qua khtr trung téng nhe khi két hop siéu am véi H20:.
Diéu nay co thé do sy tac dong ctia siéu am véi hiéu ting cavitacy xay ra trong mdi truong cd
két hop véi H20: gitip tang cueong su phan tan cua cac goc tw do (nhw OH*) vao nudc [8, 14, 17];

cac gdc OH* nay dong vai tro quan trong vao hiéu qua kha trung [14, 15]. Trong nghién ctru
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nay, viéc sit dung cong nghé tao vi bot khi cho phép chuyén toan bd chat long trd thanh vo sd
bot khi kich thudc rat nhd, gitp ching ton tai lau hon trong mdi truong nudc, dong thoi tang
cuong su luu chuyén nude trong hé thdng; diéu nay gia tang rat dang ké dién tich tiép xtc khi —
nudc [6, 9, 10] va tang cuwong hoat tinh ctia cac chat khit tring. Gia thiét rang sy két hop dong
thoi US, H202 va MNBs ¢6 thé chuyén hoa vi bot khi trong nwdc thanh trang thai plasma phat
sinh nhiét [8, 17] va c6 ap luc 16n khi nd tung tao ra nang luong, dong thoi tang cuong tao ra
cac gdc tu do ctia H202 nhu superoxide (O2*) va hydroxyl (*OH) [8, 14, 15, 17]. Cac gbc tw do
nay c6 hoat tinh rdt manh, dé dang di qua mang t& bao vi khuan Vibrio spp, pha huy cau trac
mang t€ bao va oxy hoa cac chat ndi bao va gay chét t€ bao [14, 15]. Do vay, phuong phap khtr
trung két hop MNBs/US/H20: sé thac ddy hoat luc ctia H20:2 va gia tang dang ké hiéu qua khw

trung nudc.

60 -

W US/H202/MNBs (0,5 L/phiit)
50 1 @US/H202/MNBs (1,0 Ljphit)
10 { @US/H202/MNBs (1,5 L/phit)

Log biit hoat, - Log (Nt/NO)
&)
[

0.0

0 10 20 30 45 &0
Thdi gian, phrit

Hinh 5. Kha nang kht trung Vibrio spp. cua phuong phap két hop siéu am (28 kHz), H202 (0,9 ppm) va
MNBs ¢ cac toc d6 suc khi khac nhau (0,5, 1 va 1,5 L/phut). (Diéu kién thi nghiém: mat d¢ vi khuan ban
dau la 10°-10¢ CFU/mL; &6 médn 20%o). Dau (*) bi€u thi cho vi khuan da bi bat hoat hoan toan

4  Kétluan

So véi khit triing bang siéu am hay H20: donlé, phuong phap khit trung béng phuong
phap két hop MNBs/US/H20: dat hiéu qua xtt 1y cao hon ro rét. Cac két qua thwe nghiém cho
thay su két hop MNBs/US/H:20: da tang dang ké hiéu qua khi trung Vibrio spp. trong nudc va
tao ra cac loi ich cong huwdng (nhu rat ngan thoi gian xt 1y, giam luong hoa chat H20: stt dung).
Trong khi khtt triing riéng 1€ bang siéu am hay Hz0: chi giam duoc 0,5 log va 1,7 log vi khudn
sau 60 phut thi phuong phap khtr tring két hop bang MNBs/US/ H2O: da bat hoat hoan toan
5,4 log Vibrio spp. trong vong 60 phut. Bén canh do, gia tri khit tring cong hwong c6 moi tuong
quan thuan voi téc do suc khi (p < 0,01). Cu thé, khi tang téc do suc khi tix 0,5 dén 1,5 L/phat,
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gia tri cdng huong tang tir 0,4 log dén 3,3 log. Két qua cua nghién cttu nay hiva hen mot giai

phdp méi nhdm nang cao hiéu qua khit tring nudc nudi trong thuy san theo hudng than thién

v6i moi treong.
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