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TROIVIG THIJY SAIXI: HIEIM TRAIMG V A TIEIVI IXIAIMG 

Nguyin Him NghlaS Phan Thi Van^ 

T6MTAT 

Nanobubble (NBs) la nhiJng bong khi trong dung dich cd duoTig kinh <200 nm. NBs co mot so dac tinh doc 
dao va quan trong nhu thdi gian ton t^i trong dung dich lau, ap lac noi thap, tdc do hoa tan oxy cao va tao ra 
cac gdc tu do. NBs c6 rat nhieu ling dung nhu xu ly lam sach nuoc, tang tdc do sinh tnrong cay trong trong 
trong trpt, phan hiiy cac chat hihi ca, han chl su phat tnen cua tao trong ao hd va ca cac umg dung trong y 
hpc nham tang cirdng bi^u qua bap thu cua thudc ciing nhu diet khuan. NBs da co nhilu irng dung cho nuoi 
trdng thuy san nhu tang ham Iuong oxy hoa tan trong nude, cai thi^n chat Iuong nuac, 6 xy hoa cac chat 
him CO trong ao nudi, tang tdc do sinh truong cua vat nuoi, uc che su phat trien hoac tiSu di$t vi khuan co 
hgi. Cong ngh& NBs cd nhieu tiem nang ung dung nham tang nang suat, san Iuong, chat lupng san pham 
nuoi trong thuy san. 
Txx'^ta: Bong khi kich thudc nano, nuoi trdng thuy san, chat lirang nude, oxy hoa tan, diSt khuan. 

1 . NUOI TRONG THilY SAN VA CAC VAN DE CAN GIAI QUYET 

Nudi trong thiiy san (NTTS) da cd tdc dp tang 
trudng nhanh nhat trong hai thap ky vira qua. San 
Iuong NTTS the gioi tang tir 35 dieu tan nam 1997 
len din 112 trieu tan nam 2017 (FAQ, 2017). San 
lupng NTTS eua Viet Nam tang tir 492 nghin tan nam 
1997 len ban 4 tiieu t^n vao nam 2018 (VASEP, 
2018). Nam 2019 tong didn tich NTTS ciia Vidt Nam 
khoang 1,3 trieu ha. Tdng san lupng dat 4,38 tiidu 
tin, trong do san lupng tdm nudi cac loai dat 820.000 
tan (tdm sii la 270.000 tan, tdm chan tring 480.000 
tan. tdm khac 70.000 tin); nudi ea tra dat khoang 
1.420.000 tan; nudi bien udc dat 470 nghin tan (trong 
dd nhuyin the 300 nghin tan, tdm hum 1,5 nghin tan, 
rong bien 120 ngan tan). Cae doi tupng nudi khac 
nhu: ca nude lanh, ca rd phi, nhuyin thi, tdm cang 
xanh,...duy h-i va phat triln gdp phIn on dinh an ninh 
Iuong thuc va phat triln kinh t l (Vu Nudi trong Thuy 
san - Tong cue Thuy san, 2019). Kim ngach xult 
khau thuy san nam 2019 dat ti-dn 8,6 ty USD (VASEP, 
2020). 

Mdt ti-ong nhiing van dl ky thuat trong NTTS 
can phai giai quyet do la dam bao mdi truang sdng 
tdi uu d l thuy san nudi phat hien. Cd rat nhilu ylu 
td mdi tnrdng nuoc can duy tri d- muc dp phii hpp 
nhu nhiet do, pH, dp man. oxy hda tan, ammonia, 
nitrite, phosphates.. .Trong dd ham Iuong oxy hda 
tan trong nude la mdt trong nhiing thdng sd chit 
lirong nude quan trpng nhat dam bao cho su sinh 

' Vien Nghien ciiu Nuoi trdng Thiiy san 1 

trudng vl phat triln ciia thuy san nudi. Oxy hda tan 
thIp lam thiiy san nudi giam tdc dp sinh tnrdng va 
tang kha nang nhiem benh. Oxy thap cung lam thiiy 
san nudi giam an va giam kha nang tieu hda. Neu 
ndng dp oxy dudi 2 mg/ht tdm nudi se chit sau vai 
gid' trong dieu kien biiih thudng. Nhiet dd va dp man 
tang thi ndng dp oxy hda tan giam. Trong dilu kidn 
nude "sach" va ap suat khdng khi chuan thi d' nhiet 
dp 28"C va dp mudi 25%o ham lupng oxy hda tan 
h-ong nude la 6,79 mg/lit (Boyd et al., 1998). Cd 
nhilu phuong phap dl nang ham lupng oxy hda tan 
trong nude nhu sue khi, quat khi, theo ddi va quan ly 
thiic an de giam lupng thiic an thira, quan ly su phat 
triln cua tao, xu ly day ao khi cai tao,...mdi phuong 
phap dIu cd nhiing hieu qua cu the tuy nhien diem 
chung la ehi phi cao ml vln khdng dam bao duy tri 
dupe ham Iuong oxy hoa tan d- moi thai dilm. Cd 
duoc mdt giai phap duy hi, on dinh ham lupng oxy 
hoa tan tdi uu trong nude vdi chi phi phii hop la 
mong mudn ciia tat ca cae co sd NTTS. 

Van d l thu hai ma nghi NTTS phai ddi mat la 
dich benh. Su tang truong nhanh keo theo mat dp 
cac CO sd NTTS trong cimg mdt thiiy vuc cung nhu 
miic dp tham canh tang, dilu nay lam tang kha nang 
lay truyin dich benh cho loai nudi va gay khd khan 
ban trong viec Idem soat dich b^nh, vi vay nhieu 
phuong phap phong va tii benh sir dung khang sinh 
da duoc ngudi dan nudi ti-6ng thuy san ap dung va 
day la ly do gay nen hien tupng khang khang sinh 
ngay cang tang (Gelband etal., 2015; Xie etal., 2016). 
Trong NTTS khang sinh dupe su dung theo phuong 
phap dilu tn khdng chl (control treatment hay cdn 
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gpi la metaphylactie) bang each cho vao thiic an. 
Nhu vay tat ea ca thi nudi ti-ong ao dIu dupe dilu tn, 
bao gdm ca ca the bi benh va ca thi khdng bi bdnh. 
Tuy nhien khang smh cho NTTS hien nay chua cd 
Hlu dimg cu thi cho timg loai nudi va mdt sd trudng 
hpp dupe ghi nhan da duoe su dimg Ithong dii lieu 
(Pnee etal., 2018). Thuoc dupe trdn vao thiic an chu 
ylu bang phuong phap thii cdng nen khi cho an ed 
thi cd su rd ri thudc dang ke vao mdi trudng nude. 
Cach thiic sir dung thudc nay pho bien d cac trang 
trai nhd a cac nude thu nhap thap den trung binh. 
Khi dilu tri khong c6 ki t qua, ngudi dan thudng se 
thay bang mdt loai khang sinh khac hoac sir dung 
cimg loai khang sinh nhung lilu cao hon, ca hai each 
dIu din den kit qua khdng mong mudn la tang su 
dung khang sinh (St-Hilaire, 2019). Nguy co khang 
khang sinh a nghi NTTS cd the anh hudng true tiep 
din nguy co khang khang sinh a nguoi. Nlu nghi 
nudi thiiy san giam su dung khang sinh thi se lam 
giam nguy ca khang khang sinh (Shen et al, 2018). 
Tuy nhidn d l giam nhu clu khang sinh d cac trang 
trai nudi thiiy san rat phiic tap va khd thuc hien do su 
hilu bilt han che ciia ngudi dan NTTS, ehi phi va Igi 
nhuan va ea su quan ly long leo ciia cac co quan chiic 
nang. 

Dl tao dupe mdi trudng tdi uu cho thuy san nudi 
sinh truong va phat trien cung nhu khlc phuc cac 
van d l v l dich benh song song vdi vide han che su 
dung khlng sinh thi nhilu giai phap da dupe ap dung 
nhu quan ly thiie an, quan ly va duy tri chat lupng 
mdi tnrdng nude bang cac che pham vi sinh hoac sir 
dung hda chit. Gin day cong nghe Nanobubble xuat 
hidn da mang lai nhilu hiia hen trong cai thien siic 
khde cua loai nudi, quan ly chat lupng mdi tnidng 
nude, kilm soat dich benh, giam nhu cau su dung 
khang sinh trong trang trai, hidn dai hda nghi NTFS, 
tir dd tang nang suit, san lupng va chat lupng tdm 
nuoi. 

2. DINH NGHiA VE NANQDUBDLE 

Den nay vln chua cd dinh nghia thdng nhat vl 
Nanobubble (NB). Cd tai Udu dinh nghia NBs la 
nhiing bong khi nhd vdi duong kinh 100-200 nm 
(Agarwal etal, 2011). Tai hdu khac lai cho ring dd la 
cac bong khi sieu nhd vdi dudng kinh tir 1 nm den 1 
pm va CO mdt so dae tinh vat ly dae biet (Uchida et 
al, 2011). Bdng khi ed dudng kinh >100 pm ndi 
nhanh len mat nude voi tdc dp 6 mm/giay; bdng khi 
cd dudng kinh tir 1 den 100 pm noi len d-dn mat nude 

vdi toe dp 0,01-10 mm/giay (Parmar. 2013). trong khi 
do bdng khi cd dudng kinh 300400 nm co ihl tdn t^ 
trong nude din vli tuIn (Azevedo etal, 2016). Trong 
cae nghien cuu vl xu ly nude, ndng nghiep va thiiy 
san NBs dupe dinh nghia la nhimg bdng khi h-ong 
dung dich ed dudng kmh <200 nm (ChapUn, 2019) vi 
day la kich thudc bdng khi dupe ung dung nhilu 
nhat trong cac llnh vuc nay. 

3. TiNH CHAT CUA NANDBUBBLf 

NBs cd dang nip hmh clu nhd xiu. co mot sd 
dae tinh ea ly ddc dao va quan trpng nhu thdi gian 
tdn tai trong dung dieh lau, ap Iuc noi thap, ap suat 
ben trong cao, ty le b l mat/thi tich cue Idn, toe dp 
hda tan oxy eao va tao ra cae gdc tu do (Gurung et 
al., 2016). Ngoai ra, NBs co dien tich b l mat rieng 
Idn giiip thiic day hda hoc phan ling, hip thu cac vlt 
chat nho va van chuyin dupe khdi Iuong Idn vdi giao 
dien khi gas trong chit long (Liu etal., 2013). Sa cd 
nhimg nghien ciiu giai thich nguyen nhan NBs ton 
tai lau trong nude, mot trong sd nhiing giai thich U 
khi bdng khi d' kich thuoc nano, do ban kinh dudng 
cong ri t nho, ap suit b^n trong se cao hon dang ke 
so vdi ap suat ben ngoai, mdt NB co ban kinh 100 nm 
(siic cang b l mat = 72 mN/m va Ip suit trong nude 
xung quanh = 10^ Nm^ se tao ap Iuc bdn trong 1.5 
MPa, ap Iuc nay din din du tdn tai lau trong dung 
dich nude (Attard, 2013). Nghien ciiu khac thi cho 
ring NBs duy tri lau trong nude do su khulch tan 
khi trong nude bi ban chl din nhiing khu vuc xa, 
ngoai ra hieu ung ki t hop cua cac cum NBs va dirimg 
hep xiie eua cae NBs dupe ghim chat din din tdc dp 
hda tan cham (Weijs and Lohse, 2013). NBs trong 
dung dieh NaCl 100 mM (xap xi 6%o) ton tai it nhat 1 
tuIn, nhung 6 nong dp eao hon se phan buy nhanh 
hon. Dl hieu rd hon vl nguyen nhan tac dpng den 
thdi gian tdn tai eua NBs trong dung dich, ndng dp 
oxy hda tan cua dung dieh va gia tn zeta potential 
cua cae NBs da dupe so sinh. Cac quan sat chi hit vl 
hinh anh kinh hien vi dien tu cho phep ki t luan rang 
ndng dp NaCI thIp on dinh cae NBs do hieu ling che 
chin ion. Tuy nhien, ndng dp cao hon da lam giam 
Iuc day giua cae NBs do vay da lam tang su phan ra 
cua chiing (Uchida etal., 2016). 

4. NGUYEN LY TAO RA NAN0BUB8U 

NBs cd the duoc tao ra theo bdn nguyen ly sau: 
1) Thuy dpng Iuc bpc: thay doi ap suat ddng chat 
long dua fren clu hiic ciia h$ thdng: 2) Am thanh: ap 
dung sieu am d l tao bpt khi; 3) Hat v,ii , \y^^ iruyin 
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cae photon anh sang cudng dp cao trong chat long; 
4) Quang hpc: su dung tia laser xung ngln chieu vao 
dung dich cd h^ sd hap thu thap. Trong bdn nguyen 
ly tren thi nguyen ly thii nhat dupe ling dung nhieu 
nhat trong thue te. Cd hai phuong phap tao NBs dua 
trdn nguyen ly thu nhat la: 1) Hda tan khi trong chat 
long bing clch nen cae ddng khi trong chit long, sau 
dd giai phdng cae hdn hpp dd thdng qua vdi phun ed 
kich thudc nano d l tao ra NBs; 2) Bom khi ap suit 
thap vao chat long dl lam vd' khi bom vao thanh 
bdng khi bang each t£ip trung, dao ddng chat long, 
ho^c rung co hpc (Meegoda et al., 2018). Hidn nay 
phIn Idn cac may nanobubble duac chl tao theo 
phuong phap thii nhat 

5 . PHUONG PHAP DO KJCH THUOG VA MAT DO NANODUDBU 

TRONG DUNG DICH 

Kich thuoc va mat dp Nanobubble dupe do bang 
thilt bi cd ten NanoSight Nanoparticle Tracking 
Analysis (NTA). Thilt bi ghi nhan tan xa anh sang 
ciia timg hat trong dung dich vl cung cap hirdi anh 
dp phan giai cao cho thdng tin kich thudc hat cho cac 
mlu hat nano. Tdc dp, hoac su khulch tan cua cae 
hat nano trong dung dich dupe ghi lai tir cae diem 
cua anh sang ma chiing tan xa. Cae hat nano nhd di 
ehuyin nhanh hon bdi chuyen ddng Brown so vdi 
cac hat Idn hon va tan xa it anh sang hon. De tinh 
toan kich thudc hat thiet hi su dung phuong trinh 
Stokes-Emstem d l chuyin doi khulch tan hat thanh 
kich thudc, cung d p bd dii Heu dp phan giai cao. 
NTA true tiep do mat dp cae hat nano trong mlu 
bang phuong phap dim true hep theo nhilu chuong 
tiinh dinh sin cai dat sin de ngudi su dung tu lua 
chpn (Malvern Panalytical, 2020). Tuy nhien dilm 
can luu y la NTA se do va dim tat ca cac hat trong 
dung dieh, vi the trong mdt dung dich cd nhilu loai 
h?t khac nhau thi NTA se khdng phan biet duoc cac 
loai hat dd. Vi vay de do kich thudc va mat dp NBs 
dupe tao ra bdi ciia mot chile may NB cu the thi cIn 
phai su dung nude sach tinh khiet. 

B. NGUYEN LY KHU KHUAN CUA OZONE VA OZONE 

NANOBUDBlfS 

Mae dii nguyen ly khu khuin eua ozone va 
ozone nanobubbles 11 gidng nhau. do la tao mot mdi 
tnrdng cd tinh oxy hoa eao pha va tinh tham than eua 
mang te bao, oxy hda cac nhdm sulfhydryl vl bien 
tinh axit nucleic llm suy giam chiic nang enzyme va 
tinh toan ven cua protem tir do lam bit boat vi khuan. 
Virus cung cd Ihl bi bit boat vdi ozone do cac 

protein eapsid bi phi vof thanh cac tilu don vi, din 
den viec giai phdng va pha buy RNA (Ikehata and Li, 
2018). Trong mdt he thdng nude dang xii ly thi vide 
do ham lupng ozone bang phuong phap chuan dp 
hoac bIng kit dIu tdn ehi phi, nhilu thao tie va do 
dd khd thu dupe day sd lieu Uen tuc trong thdi gian 
ngln. Chi sd the d xy hda khu (ORP) dupe su diing 
de thay thi vi d l do bang cac thilt bi do cam tay 
hoac tu dpng, ed thi theo ddi su biln ddng trong 
nhung khoang thdi gian ngln. ORP la mdt chi sd 
phan anh pho quit v l kha nang oxy hda ciia nude tai 
dilm do. Chit oxy hda cd the la Oxy, Clo, Peroxide, 
Ozone hoac bat ky chit oxy hda nao khac (Dramm 
Water, 2020). Ozone nanobubbles dupe danh gia cd 
nhilu uu dilm hon sue khi ozone thudng bdi vi 
chiing tdn tai lau hon trong nude din din qua trinh 
oxy hda dupe thuc hien tridt d l hon va ozone khdng 
tholt ra khdng khi gay ddc cho ngudi van hanh hd 
thdng. 

Bang 1. Kha nang diet khuIn trong mdi trudng c6 
tinh oiQr hda cao 

Tac nhan gay benh 

£•. coA0157:H7 
Salmonella spp. 
Listeria monocytogenes 
Thermotolerant coliforra 

Chi so ORP va thoi gian 
song cua tac nhan gay benh 
(giay-s) hoac (gio-h) 

<485 

>300s 
>300s 
>300s 
>48h 

550 < X 
<620 
<60s 
>300s 
>300s 
>48h 

>665 

<10s 
<20s 
<30s 
<30s 

Ngudn (Suslow. 2004) 

7. UNG DUNG NANOBUBBIE TRONG NUOI TRONG THUY SAN 

NBs oxy cung cip cho he thdng NTTS tuIn 
hoan khep kin hoac ma vdi cac muc dich duy tri him 
lupng oxy hoa tan cao, eai thien chat Iuong nude va 
kim ham su phat triln cua vi khuan va giiip vat nudi 
Ion nhanh (Serizawa, 2017). Trong trai san xuat 
gidng e l tai Utah, he thdng NBs eua Moleaer da 
duac lap dat va van hanh. He thdng nay da nang ham 
lupng oxy hda tan trong nude len 150%, giam ham 
lupng nita 18%, khdng cdn phai xu ly hda chat va 
giam thdi gian ap tir 14 ngay xudng cdn 10 ngay 
(Moleaer, 2020). He thdng NTTS tuIn hoan micro 
nano bubble LEILANG (LEILANG micro nano 
bubble recireulatmg aquaculture system-LLRAS) la 
mdt he thdng dupe Ip dung cho he thdng nudi tuan 
hoan. He thdng nay luan chuyen nude, dua nuoc ban 
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di va dua nude sach quay lai ao nudi vdi muc dich 
loai bo thiic an thira, phan. amoniac nito (TAN), nita 
nitrit (NO2-N) va cac chat d nhilm cd hai trong nude 
NTTS, til do llm sach mdi trudng NTTS. He thdng 
khdng chi tilt Idem nude ma eon cung cap mdi 
truong sdng on dmh va dang tin cay, thoai mai va 
chat lupng cao cho vat nudi, ciing nhu tao dilu kien 
thuan Ipi cho nudi mat dp cao. Nguyen ly hoat dpng 
cQa LLRAS la su dung tinh nang doe dao va nguyen 
ly tdn tai lau trong nude ciia micro nano bubbles, sii 
dimg tinh chit oxy hda cua ozone va micro nano 
bubbles de chuyin nitnt thanh nitrat; phan hiiy nita. 
carbon dioxide, hydro sunfiia (LeUang, 2020). Giai 
phap NBs cd thi lam tang lupng oxy hoa tan trong ao 
nudi len hon 30 ppm. Giiip kilm solt benh tat, tang 
toe do tang tnrdng vat nudi. khu miu nude, ozone su 
dung vdi nong dp <0,4 ppm se chuyin doi thanh oxy, 
d l dang ve sinh, an toan va than thidn vdi mdi trudng 
(Nano Bubble Technologies, 2020). 

NBs cd the ban chl miic tieu thu oxy hda tan 
cua tdm the chan trang (Utopenaeus vannamei) do 
oxy d dang NBs ed thi tdn tai lau ban trong nude vl 
do dd tdm hap thu tdt hon. NBs cdn giiip viec van 
chuyin oxy di khlp co thi tdm trd nen dl dang do dd 
nd cd the dupe su dung de hd tro hoat ddng cua tom 
(Galang et al, 2019). Dilu nay ciing gidng vdi dang 
ky sing chl ciia Kaneo Chiba va Masayoshi 
Takahashi (2007) cho ring he thong NBs tao ra oxy 
cd thi hda tan trong mdt thdi gian dai dl dap ung 
nhu clu ciia ea sinh vat va phan hiiy vat hdu him co. 
Mdt dang 1^ sang chl moi dupe My elp gily chiing 
nhan cung la thiet hi tao Micro nanobubbles dimg 
cho NTTS hoac xu ly nude thai. Thilt bi cho phep 
MNBs dupe hda tan hoac ciing ton tai mdt each hieu 
qua. va lam tang ndng dp khi trong chit long. Thilt 
bi bao gdm mdt he thdng dng de truyin chit long, 
thiet bi nen de bom khi vao dng va mdi trudng tao 
bpt de giai phdng khi dupe bom bdi thilt bi nen dudi 
dang Micro nanobubbles vio chat long trong dng, 
trong dd mdi trudng tao Micro nanobubbles dupe 
hmh thanh tir vat lidu xdp cd gdc carbon va dupe xir 
ly nim ngang theo hudng cua ddng chit long trong 
dng (Anzai, 2019). 

Ca ngpt (sweetfish) va ca hdi van (rainbow 
trout) dupe nudi thu nghidm trong hai mdi trudng 
nuoc bmh thudng vl nude ed NBs khdng khi. Kit 
qua cho thly tong khdi Iuong ciia ca ngpt tang hi 3 
len 6.4 kg trong nude binh thudng. trong khi dd tang 

ti> 3 len 10,2 kg trong nude nano khdng khi. Tong 
khdi lupng ca hoi van nudi tang tii 50 len 129.5 kg 
ti-ong nude bmh thuong, trong khi tang tiJ 50 len din 
148 kg h-ong nude NBs khdng khi (Ebina et al., 
2013). Thi nghiem danh gia hieu qua eua Micro 
nanobubbles len cac dac diem sinh hoc ca Koi 
(Cyprinus carpio) cho thay cd hieu qua tdt a mat dO 
15 eon/60 lit vdi co ca 7.49 ± 0,29 cm (Henry 
Kasmanhadi Saputra et al., 2018). Mdt nghien ciiu 
eua Dai hpc Kumamoto, Nhat Ban da tien hanh thi 
nghiem kilm soat DO tren ddi tuong ca chem do tai 
mdt trang trai ca trdn ca chem do ed he thdng tao ra 
Microbubbles d vinh Kusuura, Amakusa. tinh 
Kumamoto, Kyushu, mien Tay Nhat Ban, hi nam 
2003 din nam 2007. Ca duge nudi trong thdi gian 108 
ngay va so sanh giua long nudi ed ap dung MBs va 
ling nuoi ddi chiing. Kit qua cho thiy ca trong ling 
nudi cd xu ly Microbubbles khdi lupng udc tang 
trung binh 0,64 kg, cao hon 42% so vdi ca nudi trong 
long ddi chiing tang 0,45 kg (Stander, 2018). Tetsumi 
Ochi va Ken Kawasaki (2019) da dang ky sang chl 
tai My mdt he thdng NTTS, bao gdm mdt be chua, 
be nudi, he thdng cap va thoat nude cho ca biln va 
nhuyin thi vdi he thdng tao Micro nanobubbles co 
dudng kinh khdng Idn hon 100 um trong be nuoc. 
NBs dupe ling dung dl bao quan va nang cao chit 
lupng san pham ca sau thu hoach nhu chdng oxy hoa 
dau va md' ca, kim ham su phat triln cua vi khuan 
hieu khi blng each thay thi oxy trong nude va nude 
da blng NBs nito. Blng each nly ea se giii tuoi dupe 
8 ngay vdi nguyen huong vi. Microbubble co tac 
dung llm sach cac vet 6 trong thit hau trong v6. NBs 
cung duoc ung dung trong van chuyin ea tdm sdng 
dudng dai blng each cho ca/tdm ngu bang C02 va 
duy tri ca sdng blng hd hap nhanh trong nude NBs 
oxy (Serizawa. 2017). 

Tac dung diet khuan nhung khdng gay ehit loai 
nudi thiiy san cua Ozone nanobubbles dupe thi hidn 
rd nhat trong nghien ciiu trong phdng thi nghi?m 
eua Imaizumi et al. (2018) tren ddi tirong torn the 
chan trlng (Utopenaeus vannamei) vdi vi khuan K 
parahaemolyticus chung gay b^nh hoai tii gan hiy 
cap (EMS/AHPND). Trong nghien cuu nay nuoc 
biln dupe xu ly Ozone nanobubbles vdi ham lupng 
ozone 3,5 mg/L va chi sd the oxy hda khii (ORP) la 
960 mv. Nuoc bien Ozone nanobubbles nay dupe giii 
nguydn vl pha bang blng nude biln binh thudng voi 
cac ty Id pha loang 2, 3, 4, 5 lan nhau dv s,, ^.^^^ j^^( 
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qua diet khuan. Kit qua, trong be nude bien Ozone 
nanobubbles, sau 1 phiit hau hi t vi khuan bi chit, 
sau 5 phiit vi khuan chit hoan toan. Trong be nude 
biln Ozone nanobubbles pha loang 2, 3 va 4 lln dIu 
CO tac ddng diet khuan. nhung nude biln Ozone 
nanobubbles pha loang 5 lln thi khdng cdn tac dung 
diet khuan. Trong thi nghiem gay nhilm, tdm trong 
bl nuoc biln binh thudng chit sau vai ngay. Tdm 
trong nude biln Ozone nanobubbles khdng pha 
loang chit trong 10 phiit vi ham lupng zone eao gay 
doc; trong khi dd tdm trong nude bien Ozone 
nanobubbles pha loang song tilp ban mdt tuan. Tuy 
nhidn day la mdt bao cao truyin thdng ngln (short 
communication) nhanh chdng thdng bao ki t qua cho 
cdng dong khoa hpc. Nhung ket qua nay cIn co 
nhiing giai thich khoa hpc tdt hon v l bd tri thi 
nghiem, lln lap, ham lupng ozone ciing nhu gil tri 
ORP trong nuoc biln Ozone nanobubbles sau khi da 
dupe pha loang. Cdng nghe NBs cd th i dupe su dung 
kit hpp vdi cac bien phap phong ngira khac, chlng 
ban nhu vaecince vao thoi dilm cac tac nhan gay 
benh phat tiiln dl giam kha nang hoac giam thilu 
muc dp biing phat dieh benh (St-Hilaire, 2019). 

6 Viet Nam, ung dung Micro nanobubble cho 
nudi tdm dupe Cdng ty TNHH Cdng nghe HTC 
(HTC) bat dau thuc hien nam 2014. Din nay HTC da 
nghien cuu va chl tao thanh edng thilt hi tao hot khi 
cd' nhd va sieu nhd blng nhua gpi II Micro Nano 
Oxygen va da dupe ling dung nudi thir nghidm tai 
nhieu co sd' d' mdt sd vimg nudi va ciing da thu dupe 
cac kit qua ban dIu rat kha quan. Tir dIu nam 2016 
HTC hap tie vdi Cdng ty TNHH Diu hr Thuy san 
Huy Thuin d Bin Tre d l san xuat va gioi thieu san 
pham nay. Khi thu nghiem d' ao nudi tdm 5.000 m^ su 
dung 3 may tao Micro Nano Oxygen tai Bmh Dai, 
Bin Tre cho ham lupng dxy hoa tan tdi thieu vao 
budi sang sdm a muc trdn 6 mg/L. Viec ludn dam 
bao ham lupng dxy hda tan giiip torn khong bi stress, 
khde manh va cd tdc dp tang tnrdng tdt Cimg dd, 
khi ling su dung thilt hi Micro Nano Oxygen thi 15 
ngay dIu cua vu nudi pH on dinh frong khoang 7,4 -
7,8, mau nuoc ao kha ben trong sudt vu nudi. Ddng 
thdi, cac chit can ban dupe day len ti-en b l mat ao 
nudi giiip dl dang loai bo tang do trong ciia nude. 
Ngoai ra, tao khue phat triln tdt, lam nguon thiic an 
tu nhien cho tdm, va he sd ehuyin hda thuc an se 
thIp khoang 0,9 (Cdng ty Huy Thuan, 2019). Mo 
hinh thii nghidm hd thong Fine Nano Bubble dua 

tren cdng nghe NBs cua Nhat cho nudi trdng thiiy 
san vdi cdng suit 1000 lit/phut cho thIy ham lupng 
oxy hda tan tang 27% khi su dung may tao finebubble 
va tang 44% khi sir dung may tao finebubble kem 
theo may tao oxy. He thdng da phan hiiy cac chat 
hiru ea trong nude va day tir do giam Iuong bim day 
dupe tao ra (Fuji Consulting Japan Lmiited Company, 
2020). 

8. NHUNG YEU TO DAM DAD CHO V B PHAT TREN UNG DUNG 

CONG NGHE NANODUBDU CHO NUOI TRONG THUY SltN 

Gil thanh la mdt ylu to rat quan trpng khi tinh 
toan dau tu. Hien nay mdt he thong NBs dly dii (bao 
gom bd phan tao nanobubbles, bd phan tao ozone, bd 
phan tao oxy, may bom, hd thdng dudng dng, hi kŷ  
thuat) vdi cdng suit 2.5 HP cd gia tir vai chuc trien 
den hang tram trieu ddng tiiy thuOe vIo chat Iuong, 
thuong hieu va xult xii san pham. Viec giam gia 
thanh san pham nhung chat lupng dam bao la mot 
ylu td quan trpng de cdng nghe cd thi dupe Ip dung 
dai tri. 

Hien nay mdt sd may NBs ed trdn thi tnrdng Viet 
Nam cd ghi mot sd thdng sd ky thuat chinh nhu kich 
thudc NBs, cdng suit bom cua may. Tuy nhidn nhilu 
thdng sd va yeu clu ky thuat khac chua duoc neu len 
vi du nhu mat dd ciia NBs ddi vdi mdt don vi thi tich 
nude, cdng suit may va timg loai khi khac nhau; Ip 
suat khi dIu vao tdi da va tdi thilu; khoang nhiet dp 
boat ddng; tieu ehuin ve may bom; tieu chuan vl 
khdp ndi va he thong dng din nuoc; ty le NBs dat 
kich thudc theo yeu clu tren tong sd NBs dupe tao 
ra; tieu chuan su dung mdi trudng nude ngpt hay mdi 
trudng nude Ip, man. Vi vay cln cd bd tidu chuin dl 
xac dinh chit Iuong miy NBs. 

Vdi edng suit tnmg binh 2.5 HP, cho luu lupng 
bom 4 m^/gio. mIy khdng dap img duac cho cac ao 
dat thudng gap vdi dien tich tir 1000-5000 m^ ma chi 
phii hpp vdi vdi bl cd thi tich dudi 100 m^. Ao dat 
day bim ciing han che ap dung vi biin trong nude va 
day ao se theo dudng dng di vao trong mIy NBs gay 
tie hoac giam hieu qua tao NBs. Ao/bl xi mang, 
nhua composite hoac lot bat phii hpp ban cho ap 
dung edng nghe NBs. Neu mdt he thdng NBs day 
dii, cdng suit 2,5HP, dap ling cac tieu chuan ky thult 
cd gia thanh khoang 100 trieu ddng thi cac ea sd san 
xult tdm thuong phIm ti-ong be xi mang cd thi tich 
< 100 m^ nen dIu tii vi nhiing tinh nang eai thien chat 
Iuong nude ciing nhu khdng chl vi khuan gay hai, 
dem lai hieu qua tot ban cho vu nudi. 
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O cac nude phit tiiln cdng nghe NB co nhilu ap 
dung vao thuc t l san xuat vi cd ngudn nhan Iuc 
chuydn slu va cac cdng nghe phu trp dl cd thi san 
xuat dupe thilt hi chat lupng cao vdi muc gil phii 
hpp. Ho cung ed ngudn tii chinh ddi dio dIu tu cho 
nghien cuu phat tnen. Cae co so- san xuat 6 Vi|t Nam 
ngudn Iuc chua du manh, khdng nlm duoc cdng 
nghe se rat khd khan san xult dupe cac san pham 
chit lupng. Nlm dupe cdng nghe, din dan lam chii 
cdng nghd la timg buoc ml doanh nghiep Viet Nam 
se phai dat duoc vdi mong mudn din dudi kip cae 
nude khac. 

Mac dii NBs da cd nhilu ling dung, ca trong y 
hpc va true tilp trdn co thi ngudi. Tuy nhien chua ed 
nghien eiru slu nao danh gia t ie dpng ciia NBs len 
siic khde con ngudi, d^c biet la ozone. Chiing ta cln 
t h ^ trpng vdi ozone hon cac loai khi khac bdi vi 
ozone CO tinh oxy hda cao, cd kha nang tieu hiiy hlu 
h i t chit hiru ca, co thi gay tdn thirong cac t l bao 
bilu md Idt cua dudng hd hap va gly viem. Ozone 

; nanobubbles cd dupe nhiing d^c tinh cua NBs nen 
tdn t ^ lau trong nuoc vi th i it cd anh hudng din 
ngudi van hinh tuy nhien vdi vat nudi (tdm, ca) thi se 
bi anh hudng true tilp. Do vay khi su dung Ozone 
nanobubbles de phong hoac tri benh cho cac loai 
nudi thuy san can phai cd quy trinh ap dung cho timg 
truong hpp cu the. Quy trinh ap dung dupe xay dung 
ri^ng phu thudc vao cac yeu td nhu loai nudi, giai 
doan/kich ed', loai tac nhan gay bdnh cln xu ly, thi 
tich b l /ao nudi, cdng suit may tao ozone, cdng suit 
may tao NBs. Quy trinh phai dam bao dupe tac nhan 
gly benh bi lic chl hoac tidu diet nhimg vat nudi va 
ngudi van hanh dupe an toan. 

9.KFrLUANVAKHUYByNGHl 

Cong nghe NBs da cd nhieu ling dung cho 
NTTS tham canh nhu tang ham lupng oxy hda tan 
trong nude, cai thidn chat Iuong nude, d xy hda cac 
chat hiiu ca trong ao nuoi, tang tdc dp sinh trudng 
cua vat nudi, lie chl su phat tnin hoac tieu didt vi 
khuan cd hai; tir do tang nang suit, san Iuong, chat 
Iuong san pham nudi trdng thuy san. Dl cdng nghe 
NBs duoc ling dung rdng rai trong NTTS mdt so 
nghien cuu va dinh hudng phIt hien sau cln dupe 
thuc hipn: 

Nghidn ciiu, danh gia va xac dinh rd hieu 
qua cung mire dd anh budng eiia NBs cua hmg loai 
khi. timg ndng dd trong viec eai thidn chit lupng mdi 
tnrdng nude, tic dung phdng vl tn elc tie nhin gay 

bdnh cho vat nudi. tang tdc dp sinh tnrdng. giam anh 
budng ddi vdi sue khde con ngudi vl vat nudi a hjng 
giai doan. 

xay dung quy hinh ap dung cdng nghe NBs 
vao cu the timg md hinh nudi, loli nudi, giai doan 
nudi. quy md nudi, chi phi, phii hpp vdi timg cdng 
suat, hieu suit hoat ddng eiia may NBs. Quy trinh ap 
dung NBs vIo thuc t l san xuat cln phai dua tren 
nhiing ki t qua nghien ciiu dang tin cay. 

Nlm dupe cdng nghe va cac bi quylt NBs dl 
tir dd san xuat dupe nhiing san pham NBs tdt nhat 
vdi gia thanh phu hpp vl chip nhan dupe ddi vdi thj 
tnrdng. Yeu cau ve tieu chuan ciia may NBs can dupe 
xay dung khoa hpc va chat che d l nhung td chiic va 
e l nhan mudn ap dung cdng nghe cd thi can eii vao 
dd de mua dupe thilt hi dat yeu cau. 
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APPUCATION OF NANOBUBBLE TECHNOLOGY IN AQUACULTURE: PRESENT AND 
POTENTIAL 

Nguyen Huu Nghia, Phan Thi Van 
Summary 

Nanobubble (NBs) are bubbles in aqueous soluUon with a diameter of <200nm. NBs have some unique and 
important properties such as long shelf life, low floating pressure, high oxygen dissolution rate and 
formation of free radicals. NBs have a wide range of applications such as water purification, plant growth, 
decomposition of organic matter restriction of algae growth in ponds, and medical applications such as to 
enhance the absorption effect of the dmg as well as bactericidal. NBs also have many applications for 
aquaculture such as increasing the content of dissolved oxygen in water, improvmg water quality, oxidizmg 
organic matter m ponds, increasing the growth rate of farmed species, inhibiting growth or kill harmful 
bacteria. NBs technology has many potential applications to increase yield, productivity and quality of 
aquaculture products. 
Keywords: Nanobubble, aquaculture, water quality, dissolved oxygen, bactericidal. 

Ngu6i phan bita: TS. Pham Anh Tuan 

Ng4ynh§nb4i: 13/3/2020 

Ngay thftng qua phan bi^n: 14/4/2020 

Ng4y duyet dang: 21/4/2020 

30 NONG NGHIEP VA PHAT TRIEN NONG THON - KS 2 - THANG 9/2020 

https://agriabouLcom/nanobubble-technology-inaquaculture-production-systems/
https://agriabouLcom/nanobubble-technology-inaquaculture-production-systems/
http://vasep.com.vn/1192/OneContent/tong-quannganh.htm
http://vasep.com.vn/1192/OneContent/tong-quannganh.htm

