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(Penaeus vannamei) ap dung cong nghé Nanobubble

Nguyén Hiru Nghia®, Nguyén Pirc Binh, Pham Thai Giang, Nguyén Thi Minh Nguyét, Nguyén Thi Nguyén,
Nguyén Thi Hanh, Phan Trong Binh, Vii Thi Ki¢u Loan, Phan Thj Van

Vién Nghién ciru Nudi trong Thity san 1, phieong Pinh Bang, TP Tir Son, tinh Bdic Ninh, Viét Nam
Ngay nhédn bai 7/2/2022; ngay chuyén phan bién 10/2/2022; ngay nhan phén bién 11/3/2022; ngay chip nhan dang 17/3/2022

Tém tit:

Nghién ciru danh gia sy bién dong cac chi tiéu chat lwong nwéc, vi sinh, bién déi mé mang va ting truéng cia tom
trong mo hinh nudi tom thé chian tréng (Penaeus vannamei) ap dung cong nghé Nanobubble. Thi nghiém dwgc thue
hién trong 9 bé nudi thwong phim cé thé tich 25-35 m® v6i 3 nghiém thirc Nanobnbble oxy (O, -NB), Nanobubble
ozone (O -NB) va dbi chirng (PC) du’o’c lap lai 3 lan. O,-NB va O,-NB dugc cung cap cho cic bé nudi 1 gio/ngay
trong suot thoi gian nudi tir khi tha gidng dén khi thu hoach Tom dwogc tha véi mat do 300 con/m3 dugc ap dung
ché do cham séc va quan ly moi trwedong nhw cho an, thay nuéce, suc khi, siphon va xir ly vi sinh glong nhau. Két qua
cho thiy, cac chi tiéu pH oxy hoa tan (DO), thé dxy héa khir (ORP) chiu tac dong cua ciac nghi¢m thie O,-NB Va
O,-NB. Mat d¢ Vibrio tong ) trong nwéce trung binh ciia nhom O -NB cao gap 1,41 14n so v6i nhém PC va cao gap
1, 51 14n so véi nhém O,-NB. M6 mang tom bj bién d6i & nhiéu cap d¢ khac nhau, tuy nhién khong lam glam ty 1¢
song cuiia tom & cac nghlem thirc. Trong lwgng tom lic thu hoach cia cac nghlem thirc PC, O,-NB va O,-NB lan lwgt
l1a 11,50+2,29, 11, 48&:2 66 va 13,87+1,65 g/con. Két qua nghién ciru cho thay, O,-NB ¢0 tac dung lam tang DO, giam
mat do Vibrio tong 50 trong nwéc va ting tdc do sinh trwéng cia tom so véi })C va O,-NB. Thoi lwgng chay may ¢6

thé giam aé han ché mic do anh hwéng dén mang tom.

Tir khéa: chit hrong nwée, mé mang tdm, Nanobubble, tdm thé, Vibrio tong so.

Chi s6 phén loai: 4.5

1. Dat van de

Cong nghé Nanobubble di duoc ap dung trong nudi trong thuy
san nham nang cao ham luong DO trong nudc. Nanobubble la
nhirng bong khi nho v6i dudng kinh nho hon 200 nm [1, 2] co thé
ton tai trong cot nudc hang tuan [3, 4]. Céc nghién ctru cho rang,
hién tuong Nanobubble ton tai lau trong nudc gan lién v6i tinh chat
vét Iy cta nhimg bong khi nho co gid tri zeta (dién thé bé mit cia
bong khi) cao, giit cho cac bong khi nho khong nhap vao nhau dé
tao thanh bong khi to hon [5-7]. Mic dii dd ¢ nhing hiéu biét nhat
dinh vé tinh chit Iy hoa cia Nanobubble nhung céc giai thich vé tinh
cht ton tai lau trong nudc cua Nanobubble chua thuc sy rd rang [8].

Nhiing nghién ctu truge day cho thdy, cong nghé Nanobubble
{mg dung trong nudi trong thuy san da lam tang toc do sinh truong
cua cac loai nuéi nhu cd thom (Plecoglossus altivelis), hdi van
(Oncorhynchus mykiss), koi (Cyprinus carpio) va trap do (Pagrus
major) [9-11]. O,-NB cling duoc cho 1am thi vu qua trinh hap thu
DO cua tom thé chan tring [12].

DO trong nude dong vai trd quan trong trong chuyén hoa nitrite
va amoni thanh nitrate, phan huy nitrogen, carbon dioxide, hydrogen
sulfide (H,S) [13, 14]. Ham lugng 6 0xy cao lam tang toc do trao di
chét, tom an nhiéu hon va phat trién nhanh hon [9]. Khéc véi oxy,
ozone co dac tinh 6xy hoa manh hon nhiéu, ozone thu hit cac phiin
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tir mang dién tich Am va tao ra céc goc Oxy tu do lam pha v& tinh
thim thau cua mang t& bao vi khudn [15-17]. Trong nudc, ozone
dugc chuyén thanh oxy va do d6 né vira lam ting lwgng oxy vira khir
tring nudc [18]. Trong cac hé thong nudi thuy san tuan hoan (RAS),
ozone hoa ¢ mirc do vira phai c6 thé thuc ddy qué trinh nitrate hoa
sinh hoc. Didu nay ¢6 thé dugc thyc hién qua trung gian ciia sw gia
ting Oxy thic day cac quan thé vi khuan chuyén hoa nito. Yéu td han
ché ddi véi viée sir dung ozone trong nudc man 1a doc tinh dbi voi
¢4 [19]. Mire d6 hiéu qua xir Iy nu6e nudi bang ligu phap ozone phy
thudc vao nong dg, thoi gian tiép xuc, sb lugng mam bénh va ham
luong chat hitu co. Nong do ozone cang cao, nguy co gy anh huong
dén v6i cac loai nudi cang cao [20].

Mic dii 6xy rét quan trong ddi v6i dong vat thay san, nhung khi
ham lugng DO vuot qui mic bio hoa thi o thé bi anh hudong tiéu
cue. C.E. Boyd va cs (1992) [21] cho rang, hién tugng tom/cé chét
tang khi ham lugng 6xy vuot 20 mg/l va/hodc ty 1€ hoa tan vuot
300%. D.E. Weitkamp va cs (1980) [22] ghl nhan cac bong khi dugc
quan sat thiy trong mang cua cé sap chét ciing nhu giita cac tia vay
va dudi vay khi nong do DO trén 300%. Nhiéu loai ca bién chét
khi ndng d9 DO trén 250% & vinh Galveston [22]. Ca chép d4 khi
con nho thich sdng trong nudc siéu bio hoa dudi 115%, tuy nhién
ching thé hién phan tmg tranh khi d6 bio hoa khi trong nudc vugt
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Abstract:

This study evaluates the variation of water quality,
microbiology, gill morphology and shrimp growth of the
intensive white leg shrimp (Penaeus vannamei) applying
Nanobubble technology. The experiment consisted of 9
commercial concrete tanks with a volume of 25-35 m?
divided into 3 treatments of oxygen Nanobubble (O,-NB),
ozone Nanobubble (O,-NB), and control (CTRL), 3 tanks
for each treatment. O,-NB and O,-NB were provided to
the tanks for 1 hour/day during the culture period from
stocking to harvest. Shrimps were stocked at a density
of 300 shrimp/m*® and applied with the same care and
environmental management protocol such as feeding,
water change, aeration, siphon, and microbiological
treatment. The results showed that the pH, DO, and
ORP parameters are affected by the O,-NB and O,-NB
treatments. The average concentration of total Vibrio
in the water of the O,-NB group was 1.41 times higher
than that of the control group, and 1.51 times higher
than that of the O,-NB group. The gill tissue of the
shrimp was affected and changed to different degrees
but did not reduce the survival rate of the shrimp in
the experimental treatments. The harvest weight of
shrimp of the control, O,-NB, and O,-NB treatments
were 11.50+2.29, 11.48+2.66, and 13.87£1.65 g/shrimp,
respectively. Research results exhibited that O,-NB
treatment increased DO, reduced total Vibrio in water
and increased growth rate compare to the control and
O,-NB treatments. Reducing Nanobubble generator
running time should be considered to minimise the
impact on shrimp gills.

Keywords: Nanobubble, shrimp gill morphology, total
Vibrio, water quality, white leg shrimp.
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qua 135% [23]. Mic du vay, J. Colt (1986) [24] cho ring, siéu bio
hoa ctia mot khi don 1é nhur 6xy c6 thé khong tao ra chan thuwong
bong khi. Chén thuong bong khi giy ra tic mach mau, ngan can
su di chuyen ctia méu c6 Oxy va co thé dan dén dong vat thily san
bi chét [25, 26].

Sir dung cong nghé Nanobubble trong nudi trong thuy san co
thé lam tang nguy co siéu bio hoa va bénh bong khi ¢ ca va giap
xéc. Nghién ciru gan day cho rang, khong c6 thay doi hinh thai té
bao mang 16 rét va khong c6 ty 18 tir vong & c4 1o phi gidng khi tiép
xtc vi O,-NB trong 10 phut sau 2 ngay xit 1y [27]. Tuy nhién, 2
hodc 3 lan xtr ly lién tiép trong cling mot ngay da dan dén mot s6
ton thuong dbi voi cac soi mang [27]. Nhiing ton thuong nay cling
c6 thé 1a do tac dong cua khi ozone chir khong phai do nong dg 6xy
cao trong cac bé chira, nhung cac tac gid chua tach biét rd gita 2
nguyén nhan tiém an gdy ton thuong. Theo chung t6i, anh huong
ctia cac mitc DO khéc nhau dén hinh thai mang tom van chua duoc
hiéu 18 va can duge 1am rd [27-30].

Nghién ciru ndy danh gia sy bién dong cua cac chi tiéu moi
truong nude, mat do vi khuén trong nudc, thanh phén vi khuan
trong tom, bién d6i mé mang va sinh trudng tom tai mé hinh nudi
tom thé chan tring 4p dung O,-NB va O,-NB.

2. Doi tuony va phuong phap nghién ciiu
2.1. Co sé vit chit, thiét bi thuwce hign thi nghiém

Thi nghiém duoc trién khai tai co s6 nuéi tom thuong pham
cua ong Hoang Van Tin, xa Quynh Bang, huyén Quynh Luu, tinh
Nghé An tir thang 9 dén thang 12/2020. Chin bé nuéi tom thuong
phém voi thé tich 25-35 m? da duoc lva chon dé thyuc hién nghién
cuu. Thi nghiém su dung mdy tao Nanobubble model aQua+
190M. May ¢6 cong suat 2,5 hp (1,9 KW) véi lugng nude bom
ra la 4.000 I/gio va tao ra Nanobubble voi kich thude trung binh
168,9+73,8 nm, mat do 1,04x10°+2,6x10® hat/ml [31]. May su
dung khi dau vao 13 6 Oxy dé tao O,-NB va ozone dé tao O,-NB. bé
tao duoc oxy cung cdp dau vao cho may Nanobubble, chung to1
s dung may tao 6xy model Yuwell 7F-10 (Yuwell, Trung Quoc)
cong sudt 5 lit/phat. Méy tao 6xy cing dugc sir dung dé cung cap
oxy dau vao cho may tao ozone. Dé tao ozone, chiing toi sir dung
may tao ozone model OMZ-20S (OzoneMaxx, Viét Nam) cong
suét 20 g ozone/gio.

2.2. Thiét ké thi nghiém

Thi nghiém dugc thiét ke v6i 3 nghiém thirc: O,-NB, O,-NB va
bC, moi nghiém thirc bao gorn 3 bé, trong d6 cac be 0, -NB vaO,-
NB c6 thé tich 25 m?, cc bé DC c6 thé tich 35 m’. Tom duoc tha
v6i mat do trung binh 300 con/m’, ¢& tom gidng tha giai doan P30
v6i trong luong trung binh 0,69+0,23 mg/con. Thoi gian chay may
cung cap O,-NB va O,-NB cho cic bé thudc nghiém thic O,-NB
va O,-NB du0’c thuc hlen 1 tiéng/ngay/bé. Ngoai ra, tit ca cac bé
déu duorc suc khi 24/24. B9 mén trung binh cua cac bé trong thoi
gian nuoi duy tri & murc 20%o. Ché d6 cham soc, cho an, suc khi,
siphon, bon vi sinh, thay nuéc dugc thyc hién giéng nhau giita cic
nghiém thirc.
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2.3. Danh gia chi tiéu moi truong nudc

Nhiing chi tiéu chét lvong nude dugc theo ddi bao gom: nhiét
d9, pH, DO, thé ORP, fi(f) kiém, nitrite NO,, H,S, NH,, nhu cau Oxy
hoa hoc’ (QOD), nhu cau 6xy sinh hoa (BOD;), ozone. Trong do, 4
thong so dau dugc do hang ngay trudc va sau khi chay may. Nhiing
chi tiéu con lai dugc do hang tudn. Céc chi tidu nhiét do, oxy, pH,
ORP duogc do bing may Pro1020 Dissolved Oxygen va pH/ORP
Instrument (YSI, My). Cac chi tiéu d§ kiém, NO,, H,S, NH,, COD,
BOD;, ozone dugc }hu mau va phan tich trong phong thi nghjém cua
Trung tdm Quan trac Moi truong va Bénh thuy san mién Béc, Vién
Nghién ctru Nudi trong Thity san 1 theo cac phuong phép tuong
img SMEWW 2302B:2011, SMEWW 4500-NO, B:2011, SMEWW
4500-S,-D:2011, SMEWW 4500-NH, F:2011, SMEWW 5220-
COD, SMEWW 5210-BOD, SMEWW 4500-0, [32].

2.4. Dinh lwong Vibrio tong sé trong nuwdc

Vibrio téng $0 trong mau nudc clia cac bé thi nghiém dugc dinh
luong theo N.B. Buller (2004) [33].

2.5. Xdc dinh thanh phan vi khudn trong tém

Phan lap, dinh danh vi khuan trong tom dugc xéc dinh bang
phuong phap nudi cdy trén dia thach va test Kit API-20E.

2.6. Ddnh gid bién déi mé

Céc mau mang tom dugc chudn bi theo phuong phap cia D.V.
Lightner (1996) [34]. Mang dugc phan loai theo 5 muc do bién dbi
chinh: 1) Té bao to mang binh thuong; 2) Té bao to mang két dinh;
3) Nhan té bao to mang két dac lai; 4) Cung mang teo nho; va 5)
Cung mang hoai tir. Moi mitc do bién doi chinh lai dugc phan loai
thanh 3 mitc do phu: nhiéu, trung binh, it. Do mdi mau tom co thé
xudt hién cung lc nhidu d4u hiéu bién ddi, trong mdi du hiéu bién
ddi lai ¢6 cac mirc do khac nhau, vi thé dé danh gia duogc mure do
bién doi cua timg miu chung t6i nhan sb diém muc do bién doi
chinh (1-5) v6i mirc d6 bién ddi phu (1-3) sau d6 cong dé co tong
diém cta timg mau tom theo cong thirc:

Tong diém = Yxy
trong do x la mirc do bién dbi chinh ¢6 gia tri 1-5; y la mue d§ bién
doi phu co gia tri 1-3.

Phan tich hdi quy s& duoc ap dung ddi véi tong diém cua timg
mau tom dé so sanh su khéc biét vé& mirc do bién doi gilta cac nghiém
thirc. Ngoai ra, dua vao tong diém ching toi chia thanh 5 muc do
bién dbi: binh thuong, nhe, trung binh, ning, rét nang voi s0 mau
xép xi nhu nhau.

2.7. Tang truong

T6m gidng dugc 1iy miu va cin timg con bing can phén tich
(PA214, Ohaus, M) sau khi loai bo nu6c trén than tom bang gidy
thim. Tom thu hoach ciing dugc ldy mau va can nhu mo ta & trén.
Trong luong trung binh cta tom trong mdi bé khi két thic nghién
ctu duge so sanh gilta cac nghi¢m thic.
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2.8. i Iy sé ligu va phan tich théng ké

S6 liéu vé chi tiéu moi truong nudc, mat do vi khuin trong nudc,
thanh phan vi khuan trong tom, mitc d¢ bién doi mo, ting trudng va
ning suat dugc phan tich va so sanh giita cac nhom bang md hinh
hdi quy. Biéu dién truc quan va phan tich mi twong quan giira cac
bién bang phan tich thanh phan chinh (PCA). Dt liéu dugc xir Iy,
phan tich bang phan mém Excel (Microsoft Office 365) va XLSTAT
(Addinsoft, 2020). Gia tri p<0,05 duogc coi 1a ¢6 y nghia.

3. Két qua
3.1. Chi tiéu méi truong nuwdéc

Nhiét do trung binh cua nhom BC, O,-NB, O,-NB lan luot la
24,12+0,19, 23,83+0,19 va 23,80+0,19°C. Khong c6 sy khéc biét co
¥ nghia thng ké vé nhiét do gitta cac nhom (p=0,41). D6 pH cia
cac nghiém thirc nam trong khoang 7,05-7,86 va ciing 6 xu huéng
giam tir tudn thtr 5 dén thir 8, sau d6 cing ting 1én tir tudn th 9.
DO trung binh trude khi chay may cia nhom BC, O,-NB, O,-NB
lan luot 1a 5,46+0,85, 5,67+0,84 va 5,27+0,76 mg/1. Co su khac biét
vé gi4 tri DO giira nghiém thire C véi 0,-NB (p=0,01), bC véi
0,-NB (p=0,005), O,-NB v¢i O,-NB (p<0,0001). Gia tri DO cua
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Hinh 1. Bién déng céc chi tiéu méi trwdng nwée pH, nhiét do, DO, ORP,
NH,, NO,, dé kiém va COD cuia cac nghiém thirc DC, O,-NB va O,-NB.



nhém O,-NB va O,-NB sau khi chay may lan lugt 13 11,29+1,71
va 10,27+1,50 mg/l. C6 su khéc biét ¢o ¥ nghia thong ké vé gia tri
DO gilta nhom DC v6i nhém O,-NB va O,-NB sau khi chay méy
(p<0,001). ORP cua nhém DC va O,-NB, O,-NB trugc khi chay
may lan luot 1a 193,26+34,67, 180,48+36,00 va 184,45+33,56 mV.
C6 su khac biét vé gia tri ORP ctia nhom DC v6i 0,-NB (p<0,0001)
va BC voi O,-NB (p=0,006). Sau khi chay mady, gia tri ORP cta
nhom O,-NB va O,-NB lan luot 1a 203,29+38,65 va 207,77+38,73
mV. C6 sy khac biét c6 ¥ nghia thong ké giita gia tri ORP ctia nhom
DC v6i O,-NB (p=0,004) va gitta DC v6i O,-NB (p<0,001). Gia tri
ORP ciia cdc nhém co xu hudng bién dong giong nhau, cao nhat
& thoi diém méi tha tom, sau d6 giam dan, thdp nhat 6 tuan thir 6
va 7. Do kiém trung binh ctia nhom DC, O,-NB, O,-NB lan luot la
134,83£19,96, 124,77+32,76 va 139,52439,00 mg/l. Khong co su
khéc biét c6 ¥ nghia thong ké vé do kiém giita cac nhom (p=0,136).
Do kiém c6 xu huéng tang dan tir tuan thir 1 dén thr 6, giam nhicu
& tudn thit 8 va 9 (O,-NB va O,-NB), sau d6 tang dan ¢ cc tudn
cudi (hinh 1).

NH, trung binh cia nhom DC, O,-NB, O,-NB lan luot la
0,019+0,015, 0,026+0,022, 0,023+0,015 mg/l. Khong c6 su khac
biét c6 ¥ nghia théng ké vé gid tri NH, giita cdc nhom (p=0,214).
Gia tri NH, ¢ cac nhom c¢6 xu huéng bien dong giong nhau, tang
cao & tuan thr 3, gidgm xudng thip nhat ¢ tuan th 8, sau d6 tang nhe
& cac tuan tiép theo. NO, trung binh ctua nhom DC, O,-NB, O,-NB
lan luot 1a 8,59+12,23, 9,35+13,17 va 5,94+10,28 mg/l. Khong
co su khac biét c6 ¥ nghia thong ké vé gia tri NO, gifra cdc nhom
(p=0,457). Gi4 tri NO, bién dong 16n, thip ¢ 6 tudn dau, sau dé
tang nhanh tir tuan thir 7 va cao nhat ¢ tuan 12 (32,48+14,09 mg/1
¢ nghi¢m thac O,-NB). COD trung binh cia nhém DC, O,-NB,
0,-NB lan luot 1a 94,25+151,10, 110,96£149,93 va 107,39+161,89
mg/l. Khong c6 su khéc biét c6 ¥ nghia thong ké vé gia tri COD giita
cac nhom (p=0,883). Gia tri COD bién dong I6n, tang manh tir tudn
thr 7 va cao nhét ¢ tuan 11 (408,89+72,70 mg/l) (hinh 1). Két qua
phén tich PCA cho thay c6 mdi twong quan cao giita COD va BOD;
(r=0,924), COD va NO, (r=0,462), COD va NH, (r=-0,402), NO, va
NH, (r=-0,483), NO, va BOD, (r=0,523) (hinh 2).
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Hinh 2. Thanh phén chinh 1 va 2 cac bién NH,, NO,, COD va BOD, cla
cac nghiém thire DC, O,-NB va O,-NB.
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Nhu cau BOD; trung binh ctia nhém BC, O,-NB, O,-NB lan
lugt 1a 18,19+20,90, 19,65+17,37, 19,58+17,90 mg/l. Khong co
s khéc biét co y nghia thong ké vé gia tri BOD, giira cég nhom
(p=0,940). H,S trung binh ctiia nhém DC, O,-NB,O,-NB lan lugt
la 0,007+0,007, 0,007+0,006 va 0,005+0,004 mg/l. Khong co
sy khéc biét co y nghia théng ké vé gia tri H,S gitra cac nhom
(p=0,175). Ozone trung binh sau khi chay may ctia nhém O,-NB
1a 0,13+0,08 mg/I (khong thé hién trén do thi).

3.2. MGt dp Vibrio tong so trong nwoc

Mat do vi khuan Vibrio téng s6 trung binh cua nhém PC
la 765+139, O -NB 1,077+225 va O,-NB la 712160 CFU/ml.
Mat do Vibrio tong so trung binh ciia nhom O,-NB cao gap 1,41
lan so vdi nhom PC (p=0,035) va 1,51 lan so y(’)fi nhom O,-NB
(p=0,032). Khong c6 su khac biét c6 y nghia thong ké gilta nhém
DC va O,-NB (hinh 3).
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Hinh 3. Mat do Vibrio téng sb trong nwéc cua cac nghiém thirc DC,
O,-NB va O,-NB.

3.3. Thanh phfin vi khudn trong tom

Nghiém thuc DC ghi nhan sy XuAt hién cua 4 loai vi khuén
trong tom véi ty 1¢ nhiém 1a 11/45 mau. Nghiém thirc O,-NB phat
hién 6 loai vi khuan véi ty 1é nhiém la 16/45 mau. Nghiém thtre O,-
NB phat hi¢n 7 loai vi khuan voi ty 1¢ nhiem 1a 12/45 mau. Khong
¢6 su khac biét ¢ y nghia thong ké vé ty 1¢ nhiém vi khuan trong
tom gilta cdc nghiém thure (p=0,64) (bang 1).

Bang 1. Thanh phan va ty I& nhiém vi khuan trong tém ctia cac nghiém
thirc DC, 0,-NB va O,-NB trong 3 dot thu mu thang 10, 11 va 12/2020.

Vikhadn BC 0,NB 0.-NB
Tl ruo T2 T T T2 TI0 TH T2

V. alginolyticus 1 2 4 1 1

V. diabolicus 1

V. fluvialis 1 2 1 1 2

V. mimicus 2 1 2

V. mytili 3 1 3 2 1

V. splendidus 1 2

V. parahaemolyticus 2

V. vulnificus 1 1

Tong 11/45 méu 16/45 miu 12/45 miu
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3.4. Bien doi moé mang tom

Khong c6 bién d6i mé mang tom ¢ nghiém thirc DC. Piém s6
bién d6i mé mang t6m ¢ muc d “rit ning” duoc ghi nhan 14%
o nghlem thirc O,-NB nhung chi ghi nhén 3% ¢ O,-NB. Mirc d§
bién doi “ning” duorc ghi nhan 30% ¢ nghi¢m thuc O -NB va 13%
0 O,-NB (hmh 4) Tong s6 diém dua trén sy xudt hlen twong doi
vé mirc do bién doi mo khac biét c6 y nghia thong ké gitta DC voi
O,-NB va O,-NB va gitta O -NB v6i O,-NB (p<0,0001).

100%

T 80%

3

k=1

£ 60%

2

;g-

g 40%

H

=3

5 20%

P

)

&= 0% I |
BC 0,-NB 0,-NB

H Binh thuong Nhe ® Trung binh N3dng R4t nidng

Hinh 4. Ty 1& cac mirc dd bién déi mé cua cac nghiém thirc BC, 0,-NB
va O,-NB.

Céc mic do bién doi chinh md mang tom gom: 1) Té bao to
mang binh thuong, 2) Té bao to mang két dinh, 3) Nhan té bao to
mang két dac lai, 4) Cung mang teo nho, va 5) Cung mang hoai tir
(hinh 5).

Cung mang hoai tir

Hinh 5. Cac mrc dd bién déi mang tom.
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3.5. Tang truong

Trong lugng trung binh cla tom lic tha ¢ cd 3 nghiém thire
la 0,69+0,23 g/con. Trong lwong trung binh cuia tom lic thu
hoach ¢ nghi¢m thire PC, O,-NB, O,-NB lan luot 13 11,50+2,29,
11,48+2,66 va 13,87+1,65 g/con. C6 su khac biét co y nghia
théng ké vé trong luong tom thu hoach giita nghiém thic DC,
O,-NB doi véi nghiém thic O,-NB (p=0,008). Khong c6 su
khac biét co ¥ nghia thng ké giita nghiém thirc C va O,-NB
(p=0,983) (hinh 6).

16 16
2 1 12 9
£ 2 &
S oo
S;n <
P
£ 3
ER 08 2
g 2
[_8 z

4 0,4

0,-NB

EThd ®mThu  mNangsuat

Hinh 6. Trong lwong luc tha giéng, thu hoach va ning suét caa
cac nghiém thwe BC, O,-NB va O,-NB.

4. Ban luan
4.1. Chi tiéu moi truwong nwoc

Do pH giam thap nhit & giai doan tir tudn thir 5 dén thir 8 c6
thé do anh hudng cta sy phan giai chit hitu co tich tu trong nudc.
Nhiét dd & cée bé O,-NB va O,-NB thap hon so véi DC co thé do
thé tich nudc ciia bé. Céc bé PC c6 thé tich 16n hon va giir nhigt
tot hon cho mua dong. Nhiét do cao hon lam ting kich thudc bong
khi [35, 36], do d6 lam giam thoi gian ton tai cia chung trong nude
[37, 38]. Gia tri DO sau khi chay may tang cao trong cac nghi¢m
thirc O,-NB va O,-NB, két qua twong ddng vai cong b cua L.
Wang va cs (2018) [39], c6 anh huong dén hinh thai mang tom
nhu da mo ta va ban ludn ¢ trén. Diéu quan trong d6i véi céc trang
trai nuéi thuong pham 1a phai giir cho nong d6 DO & mitc thap hon
ngudng bao hoa. ORP tang khoang 20 mV (Ién trén 200 mV) sau
khi chay méy ddi v6i cac nghiém thic 0,-NB va O,-NB. Gia tri
ORP trong khoang 150-250 mV c6 thé thiic day qué trinh nitrate
héa, kiém soat sw phat trién cia vi khuan [40, 41], trén 350 mV
bit dau tiéu diét vi khuan [28, 42]. Chung ta can luu ¥, ham lugng
ozone tang cao hon khi syc khi ozone truc tiép so v6i phuong phap
Nanobubble, ham lugng ozone cao co6 thé co tac dong tiéu cuc
dén cac loai nudi va cong nhan van hanh trang trai. Loi thé cta
Nanobubble la lam gidm tac dong cua ozone. Trong nudc, cac gid
tri cua ozone va ORP ty 1¢ thudn véi nhau [41, 43] nén ching toi
¢ thé xac nhan d chinh xac ciia phép do bing cach so sanh cac
gia tri cua chiing tai cuing mot thoi diém da chon. Gi4 tri ORP giam
manh & céc tudn thir 5 va 6 phan nhidu do ham lwong hitu co trong
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bé tang cao nhat. Cac gia tri NH,, NO,, COD, BOD déu thé hién
mirc d9 6 nhiém hitu co trong nudc va ching c6 m01 turong quan
cht ché. Mac du khong c6 sy khac biét ¢6 ¥ nghia thong ké vé gia
tri cua cdc chi tiéu nay gilta cac nghiém thie nhung chung t6i danh
gid viée xir 1y da co nhimg tac dong nhat dinh d6i voi tom nudi va
thanh ph?m vi sinh vat trong nudc. Cac thong s khéc nhu d6 kiém,
H,S khong bi anh huong nhiéu boi O,-NB va O,-NB.

4.2. Mt dé Vibrio tong so trong nudc

Vi thoi lugng chay mdy 1 gio/ngay, c6 thé O,-NB da tao
ra mdi truong thuan lgi hon cho vi khuan Vibrio phat trién so
v6i O,-NB va DC, vi tinh 6xy hoa cua 6xy chua du cao dé diét vi
khuan nhu ozone. Chiing toi ciing da gép hién tuong tuong tu ¢ cac
nghién ciru trong phong thi nghiém. Vibrio 1a mot chi ctia vi khuan
gram 4m, bénh vi khuén trén tom cha yéu 1a tir nhom Vibrio. Trong
mdi truong nudc ao, cac loai vi khuén Vibrio ton tai tu do trong
nudc hodc trén cac hat lo limg. C6 it nhét 14 loai Vibrio gy bénh
cho tom [44]. Theo ddi c4c thanh phan va mat do vi khudn c6 thé
6 kha nang ngan chin sy bung phat bénh do Vibrio [45]. Cac thi
nghiém gy nhiém cho thdy, V. parahaemolyticus c6 kha ning giy
bénh cao déi v6i tom thé chan tre"mg P, vannamei [46]. Vibrio rit
kho diét vi chung thich nghi tot v6i céc diéu kién mdi truong khéc
nhau va c6 thé chuyén sang trang thai khong hoat dong khi gap cic
diéu kién bat loi. Nhimg phuong phap dé ngan ngira va kiém soat
Vibrio than thién hon trong nuéi tom bao gdm an toan sinh hoc,
thube kich hoat mién dich, men vi sinh va chét diét vi sinh vat.
Theo A. Ganesh (2010) [47], mat d6 Vibrio trong nudi trong thuy
san nén ¢ mirc thip hon 10° CFU/ml.

4.3. Thanh phan vi khudn trong tém

Két qua phan tich 56 liéq cho thdy, nghiém thirc O,-NB¢6 ty 1¢
tom nhiém vi khuan cao nhat. Tuy nhién, do sy khac biét vé ty 1¢
nhiém khong c6 y nghia thong ké vi thé chung t6i cho rang can co
nghién ctru siu va cu thé hon vé van dé nay.

4.4. Bien doi mé mang tom

Két qua nghién ctru cho thy, 4p dung Nanobubble lién tuc
hang ngay c6 thé din dén bién doi mang. Diéu nay phu hop véi
nghién cuu gﬁn day cta C. Jhunkeaw va cs (2020) [27], do la
khong c6 hién tugng ca chét va bién doi hinh thdi m6 ¢ ¢4 16 phi
khi xu’ 1y O,-NB sau 48 gi0. Tuy nhién, néu tlep tuc xtr 1y lién tuc
mot s ngay bang 0O,-NB thi c6 thé dan dén ton thuong mang nhe.
Mic 6xy cao trong g1a1 doan chay may ciing c6 thé 1a nguyén nhan
anh huong xiu dén cu trac mang cla tom [21 22] va cé [48].
Chét lugng nudc kém ciing ¢6 thé anh huong dén cdu tric mang,
vi cac hop chat nito c6 thé din dén phi né biéu mo, thim nhidm
va hoai tir ¢ tdm [49]. Méc du vay, tom ¢ cac bé van sinh trudng
va phat trién (kem hon ¢ nghi¢ém thuc O,-NB va tot hon & 0,-NB
so v6i PC). Vi thé ching toi cho ring, O -NB mdc du c6 gay blen
doi mang tom, nhung it hon O,-NB va van co tac dyng tot cho tom
phat trién. Theo chung t0i, thor1 gian chay mdy nén giam xuong dé
giam tac dong dén mang tom.

TAP CHI

HOA HOC

ONG NGHE I} Nam 64(5) 5.2022

Khoa hoc Néng nghiép | Thily sdn e

4.5. Tang truong

Két qua nghién ctru cho thiy ring, viéc sir dung O;-NB ¢6 tic
dong tich cuc dén ting truong. O,-NB khong chi cung cép 6xy cho
tom, ting cuong trao doi chat, thuc day tang truong [9], chuyén
hoa NH,, NO, [13], ma con khong ché mat do v1 khuan Vibrio
trong nudc. O -NB thé hién tinh hi¢u qua kinh té cao hon thong
qua c0 tom thu hoach 16n hon va ning suét twong duong. Nghiém
thirc nay co thé ap dung vao cac trang trai thuong mai. Trong
truong hop chua c6 thiét bi, mudn suc tryc tiép khi ozone thi phai
ap dung liéu thap va than trong. O,-NB vdi li€u trinh 1 glo/ngay/
bé cho hiéu qua thap, tao moi tru(mg thuan loi cho vi khudn Vibrio
phat trién, vi thé can dugc nghién ctru thém.

5. Két luan

Két qua nghién ctru cho thiy, 0,-NB va O,-NB da cung cap
luong DO vuot trdi so v6i suc khi binh thuong. Tuy nhién, gia tri
DO khong duy tri cao trong ca ngdy, tai thoi diém trudc khi chay
méy, gia tri DO ciia cac bé ‘quay vé muc trén 5 mg/l. Do nudi tham
canh mat do cao nén tir tudn thir 5 tro di, nude & cic bé bét dau 6
nhiém hitu co, ham luong NO,, COD, BOD; tang cao. Cac nghlem
thire O,-NB va O,-NB chua the hién 10 tac dung 1am giam 6 nhiém
hitu cor trong. nuorc Mt do Vibrio tong sb trung binh cua nhom
0,-NB cao gap 1,41 1an so véi nhom PC v cao gap 1,51 lan so
VO’l O,-NB. Ap dung Nanobubble lién tuc hang ngay dan dén bién
doi mang & nhiéu cap do, mic d6 bién dbi & nghiém thirc O,-NB
nhiéu hon O,-NB. Trong lugng trung binh tom luc thu hoach cua cac
nghiém thuc bC, O,-NB, O,-NB lan luot 1a 11,50+2,29, 11,48+2,66
va 13,87+1,65 g/con 0, -NB da cho thiy kha nang tang cuong ham
lvgng DO trong nudc, khong ché mat do Vibrio tong 30 va tang
cudng sinh truong cho tom. Thoi gian chay may ¢ thé giam dé han
ché céc tac dong dén mang tom.
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