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TOM TAT

Nghién ctru duoc tién hanh dé danh gia anh hudng cta viéc bé sung cao chiét 14 voi vao thirc an
dén cac chi tiéu mién dich va tinh min cam ctia tom thé chan trang (Lifopenaeus vannamei) voi
bénh hoai tir gan tuy cap tinh (AHPND). Tom c6 khoi luong tir 1,8 - 2,0 g/con duoc b6 tri ngau
nhién trong 12 bé nhua (30 con/bé) voi 4 nghiém thitc (NT), moi NT lap lai 3 1an, gom: NT 1 cho
an b6 sung cao chiét 14 voi 12,5 g/kg, NT 2: 25 g/kg, NT 3: 37,5 g/kg thtc an va NT doi ching
(BC) khong b sung cao chiét 14 voi. Sau 14 ngay, tom & cac NT duoc cdm nhiém Vibrio
parahaemolyticus TX07-3/3 va tiép tuc theo doi dén ngay 28. Két qua xac dinh ty 1é song cta tom
truede khi cam nhiém V. parahaemolyticus (ngay 14) ghi nhan & cac NT la 100%. Sau 14 ngay cam
nhiém V. parahaemolyticus TX07-3/3 (ngay 28) ty lé song & NT DC 1a 51,1% thap hon (p < 0,05)
so voi cac NT thi nghiém. S6 luong téng té€ bao mau, hoat tinh phenoloxidase va hoat tinh
lysozyme trén tom thé chan trang trudc khi cdm nhiém V. parahaemolyticus TX07-3/3 (ngay 14)
& cac NT cho an b6 sung cao chiét 14 voi cao hon (p < 0,05) NT doi chimg va khong c6 su khac
biét vé so luong tong té bao mau, hoat tinh phenoloxidase va hoat tinh lysozyme & tom duoc cho
an b6 sung cac nong do cao chiét khac nhau (p > 0,05). Sau khi cam nhiém V. parahaemolyticus
TX07-3/3, 14 ngay, c6 su khac biét vé cac chi tiéu tong té bao mau, hoat tinh phenoloxidase va

hoat tinh lysozyme trén tom khong cho an va c6 cho dn bé sung cao chiét 14 voi.

Tt khoéa: Cao chiét I4 voi, mién dich, Vibrio parahaemolyticus, tom thé chéan trang.

1. AT VAN DE

Tom thé chan trang (Lifopenaeus vannamer)
la mot trong nhitng d6i twong nuodi dem lai nguon
loi nhuan dang ké va gép phan vao viéc phat trién
nén kinh t€ cho ca nudc. Tuy nhién, hién nay,
nghé nuoi tom thé chan trang dang d6i mat voi rat
nhiéu thach thtc, dich bénh va moi truong o
nhiém. Mic du, céong nghé nuoi tom thé chan
trang ngay cang phat trién nhung san luong tom
khéng tang manh do anh hudéng cta cac dot dich
bénh gay chét hang loat tom nuoi [1]. Trong do,
bénh hoai tt gan tuy cap tinh (Acute
hepatopancreatic necrosis disease - AHPND)
duwoc xac nhan do Vibrio parahaemolyticus mang

plasmid chtta gen doc t6 PirA va PirB
(Photorhabdus insect- related (Pir)) gay ra, bénh
lay lan nhanh va tom nhiém bénh c6 ty ¢ chét cao
[2].

Khang sinh thuong dwoc st dung dé tri bénh
do vi khu4n gay ra va mang lai hiéu qua tot trong
viéc diéu tri nhung thuoc khang sinh da duoc biét
dén c6 nhiéu tac dung khong mong muén nhu anh
hudng tiéu cuc dén moi truong va chat luong san
phdm [3, 4]. Do d6, thao duoc duoc xem la mot
trong nhing giai phap hiéu qua trong viéc phong
tri bénh do vi khu4n. Trong do, hoat tinh khang
khuén cta thao duoc da duoc nghién ctru va ting
dung trong nudi trong thiy san [5, 6].

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2025 71



KHOA HOC CONG NGHE

Cay voi (Syzygium nervosum) phan bo rong
rai tai cac quoc gia nhiét doi nhu: Viét Nam, Lao,
Campuchia... DPay la loai cay g6 nhd, cao khoang 5
- 10 m. Trong thanh phéan cta 14 voi cé chira
khoang chat, khang sinh thuc vat, cac vitamin va
tinh dau [7]. Cao chiét 14 voi ngam chiét bang
ethanol 96% c6 kha nang khang vi khuidn V.
parahaemolyticus TX07-3/3 gay bénh hoai tt gan
tuy cap trén tom [8]. Cao chiét thao duoc ghi nhan
c6 hoat tinh khang khuin va ting cuong hé mién
dich nén nghién cttu nay duoc thuc hién nham xac
dinh anh huong cta cao chiét 14 voi bé sung vao
thitc an len dap tmg mién dich tu nhién cta tom
thé chan trang cam nhiém V. parahaemolyticus
TX07-3/3.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Nguén 14 voi va phuong phap tao cao chiét: La
voi troi duoc thu tir cac ho dan trong cay voi tai xa
Quang Tho, huyén Quang Dién, thanh pho Hué.
La voi duoc rira sach, sy kho trong ti siy & nhiet
do 55°C trong 24 gio va xay thanh bot nguyén liéu
bang mday xay sinh t6 da nang. Bot nguyén lieu
duoc ngam trong dung moéi ethanol 96% vai ti 1é 1:
10 trong 60 phut. Sau d9, dich chiét duogc loc qua
gidy loc Whatman No.1 va lam kho biang cach st
dung may c6 quay chan khong (Rotavapor R-100,
BUCHI, Thuy Si) dé loai b6 dung moéi thu duoc
cao chiét 14 voi [9]. Cao chiét duoc bdo quan &
nhiét do 4°C @€ stt dung cho céac thi nghiém.

Chuén bi thic an thi nghiém: Cao chiét 14 voi
duoc tron déu voi thic an cong nghiép cho tom
(cta Cong ty Thang Long - Viét Nam, cé thanh
phan: Do 4m < 11%, dam > 37%, lipid > 4%, x0 < 4%)
theo cac ty 1é 12,5; 25,0; 37,5 g/kg thitc an. Sau khi
thic an tron déu voi cao chiét 14 voi, duoc pha voi
dau muc (Vemedim - Viét Nam) véi liéu luong 2%
va dé kho & nhiét do phong trong 30 phut. Dong
thoi, thic an khong bé sung cao chiét 14 voi ciing
duoc 40 ngoai bang dau muc. Thic an sau khi
chuén bi dwoc bao quan & 4°C dé st dung trong
qua trinh thi nghiém.

Tom thi nghiém: Tom thé chan trang cé khoi
luong tir 1,8 - 2,0 g/con duoc cung cap tir trai giong
Phan Toan, xa Pha Thuan, huyén Phu Vang, thanh

pho Hué. Tom duoc nudi thuan trong bé nhua 1
m?, & do man 22 - 25%o trong 30 ngay trudc khi thi
nghiém. Tom duoc xac dinh khong nhiém bénh
dom trang (white spot disease (WSD)) va vi khuan
V. parahaemolyticus TX07-3/3 bang ky thuat
Polymerase chain reaction (PCR) tai Tram chan
doan xét nghiém va diéu tri bénh dong vat ctia Chi
cuc Chan nuoi va Thu y thanh pho Hué.

Vi khuédn thi nghiém: Ching vi khuan V.
parahaemolyticus TX07-3/3 duoc lay tit bo suu tap
vi khudn cua B6 mon Bénh thay san, Khoa Thuy
san, Truong Pai hoc Nong Lam, Pai hoc Hué.
Chung vi khuin V. parahaemolyticus TX07-3/3
chtra cac gen doc to PirA va PirB duoc phan lap
trén tom thé chan trang nuoi tai thanh pho Hué bi
bénh hoai ttr gan tuy cap [10]. Ching vi khu4n V.
parahaemolyticus 'TX07-3/3 dugc nudi trén moi
truong Tryptone Soya Agar (TSA, Himedia, An
Do) co b6 sung 2% NaCl ¢ nhiét do 28°C trong 24
gio. Sau do, 14y khuén lac vi khudn chuyén sang
nuodi cay trén moi truong Tryptic Soy Broth (TSB,
Himedia, An Do) c6 bd sung 2% NaCl & nhiét do
28°C trong 24 gio. Mat do vi khudn duoc xac dinh
theo phuong phap do mat dé6 quang hoc (Optical
density - OD) & budc song 600 nm trén may quang
phé UV-VIS (U2900, Hitachi, Nhat Ban) & gia tri
OD = 1 (twong duwong mat do vi khudn la 10°
CFU/mL, gia tri tinh duoc dém truc tiép tir khudn
lac khi xay dung duong chuin cho ching V.
parahaemolyticus TX07-3/3 tai Phong thi nghiém
Bénh Thuy san, Khoa Thuy san, Truong Dai hoc
Nong Lam, Pai hoc Hué, sau d6 mat do vi khuin
duoc pha loang vé 10° CFU/mL dé st dung trong
cac thi nghiém.

2.2. Phuong phap nghién ctru

221 Phuong phdp bo tri va theo doi thi
nghiém

Tom c6 khoi luong tir 1,8 - 2,0 g/con duoc
duoc bo tri ngdu nhién trong 12 bé nhua (30
con/bé). Thi nghiém duoc bo tri hoan toan ngau
nhién v6i 4 nghiém thic (NT), moéi NT lap lai 3
lan, bao gom: NT cho tom an thic an khong bé
sung cao chiét 1a doi chung (PC); NT cho tom an
thitc an bd sung cao chiét 14 voi véi nong do 12,5
g/kg thuc an (NT 1); NT cho tom an thitc an bd
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sung cao chiét 14 voi voi nong do 25,0 g/kg thitc an
(NT 2); NT cho tom an thitc an bd sung cao chiét
14 voi voi nong do 37,5 g/kg thirc an (NT 3). Tom
duoc cho an 4 lan/ngay (7, 11, 14 va 18 gio), voi
luong 3% khoi luong co thé. Vao ngay tht 14 cua
thi nghiém, tom & cac NT duogc cam nhiém vi
khuan V. parahaemolyticus TX07-3/3 bang
phuong phap ngam trong 30 L nudc bién co do
min 22% chta vi khudn V. parahaemolyticus
TX07-3/3 v6i mat do 10° CFU/mL trong 1 gio [11].
Mat @6 vi khuan cdm nhiém 1a 10° CFU/mL la gia
tri LD50 cua V. parahaemolyticus TX07-3/3 trén
tom thé chan trang [10]. Tiép tuc theo doi va cho
tom an ché do thi nghiém cho dén ngay 28. Ty lé
chét tich lay cta tom duogc theo doi trong 28 ngay
thi nghiém. Vao ngay 1, 14 va 28 cta thi nghiém, 3
con tom trong moéi bé duoc thu dé 1y mau mau
nham xac dinh céc chi tiéu mién dich (tong té bao
mau (total haemocyte count - THC), hoat tinh
phenoloxidase (PO) va hoat tinh lysozyme).

Céc yéu t6 moi truong: Nhiét do 25 - 28°C, do
man 22 - 25%o, oxy hoa tan 5,5 - 6 mg/L, pH 7,9 -
8,1 duoc duy tri trong su6t thoi gian thi nghiém.

2.2.2. Phuong phédp xdc dinh ty Ié chét tich Iiy

Theo doi thi nghiém, xac dinh dau hiéu bénh
ly va so luong tom chét hiang ngay cho dén 28
ngay thi nghiém. S6 tom thu mau phan tich cac chi
tiéu mién dich khong tinh vao ty 1¢ tom chét tich
lity. S6 lwong tom chét duoc theo doi hiang ngay, ty
lé song cua tom & timg nghiém thic duoc xac dinh
theo cong thuc:

S6 tom song

x 100
Téng s6 tom thi nghiém

Ty le song (%) =

2.2.3. Phuong phdp thu mau mau va xdc dinh
tong té bao mau

Téng té bao mau (THC) duoc xac dinh theo
phuong phap ctia Le Moullac va cs (1997) [12].
100 pL mau tom duoc 13y tir goc chan bo thit 3 caa
tom bang kim tiém vo trung c6 chira 900 pl dung
dich chong dong (30 mM trisodium citrate, 0,34 M
sodium chloride, 10 mM EDTA, 0,12 M glucose,
pH 7,55). So6 luong té bao mau dugc dém bang
budng dém hong cau (lap lai 3 1an), quan sat dudi
kinh hién vi (40X) va tinh bang cong thitc: THC =

Cx10x 5x 10 (tb/mm?); (C: Téng so té bao trong
5 ving dém).

22.4. Phuong phdp xac dinh hoat tinh
phenoloxidase

Hoat tinh ctia phenoloxidase (PO) duoc xac
dinh theo phuong phap ctia Hernandez-Lopez va
cs (1996) [13]. Hoat tinh phenoloxidase duoc do
bang phuong phap do quang phé bang cach ghi lai
st hinh thanh ctia dopachrome duwoc san xuat tir L-
3,4-dihydroxyphenylalanine (L-DOPA). Lay 100 uL
mau tom (mau duogc 14y tir goc chan bo that 3 cua
tom bang kim tiém vo trung) pha loang trong 900
pL dung dich chong dong. Tién hanh ly tam & toc
d6 6.500 vong/phut trong 20 phuat & nhiét do 4°C.
Sau khi ly tam, loai bo phan dich phia trén, phan té
bao mau duoc hoa tan trong 500 uL. dung dich dém
cacodylate citrate (10 mM sodium cacodylate, 450
mM sodium chloride va 100 mM trisodium citrate;
pH 7,0), tiép tuc ly tam & toc do 6.500 vong/phut,
20 phut & 4°C. Loai bo phan dich néi phia trén,
phan té bao mau duoc hoa tan trong 100 uL dung
dich dém cacodylate (10 mM sodium cacodylate,
450 mM sodium chloride, 10 mM calcium chloride
va 260 mM magnesium chloride, pH 7,0) va chiara
2 6ng. Mot ong duoc dung dé do hoat tinh PO, ong
con lai lam doi ching. Lay 100 pL dung dich & ng
st dung dé do PO tron v6i 100 uL trypsin 0,1% va t
trong 10 phut & 25°C. Sau do, cho thém 50 pL L-
DOPA (3 mg/mL) va u trong 5 phut & 25°C, ti€p
theo b6 sung 800 pL dung dich dém cacodylate.
Ong d6i chimg: Lay 100 uL dung dich tron véi 100
uL dung dich dém cacodylate (thay thé trypsin),
sau d6 cho thém 50 pL L-DOPA (3 mg/mL) va t
trong 5 phut & 25°C, ti€p theo b6 sung 800 pL dung
dich dém cacodylate. Hoat tinh phenoloxidase
duoc xac dinh bang may so mau quang phé tai
budc song 490 nm.

2.2.5. Phuong phdp xdc dinh hoat tinh
lysozyme

Hoat tinh lysozyme (Lysozyme activity - LYS)
duoc dinh luong theo quy trinh dugc mo ta boi
Chiu va cs (2007) [14]. Lay 500 uL dung dich mau
tom (gom: 100 pL mau tom va 900 pl dung dich
chong dong) duoc ly tam & toc do 6.500 vong/phut
trong 2 phut. Loai bo phan dich ndi, phan lang &
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dudi duoc tron voéi 1 mL (0,02%) dung dich
Micrococcus lysodeikticus (Sigma, St. Louis, MO,
Hoa Ky). Phan tng dugc thuc hién & nhiét do
phong va do hap thu & budc séng 530 nm duoc do
sau 0,5 va 4,5 phut. Mot don vi hoat dong cta LYS
duoc dinh nghia la luong enzyme tao ra giam do
hap thu 1a 0,01/phut va hoat dong dic hiéu duoc
biéu thi bang U/mg protein.

2.2.6. Phuong phap xit Iy so liéu

S6 liéu duoc xit Iy bang phan mém Microsoft
Excel 2013 va SPSS 20. Phan tich phuong sai
ANOVA mot yéu t6 dé so sanh su khac nhau vé tong
t€ bao mau, hoat tinh phenoloxidase va hoat tinh
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lysozyme & mutc y nghia 0,05% bing phuong phap
kiém dinh LSD (Least Significant Difference Test).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Ty 1é song chia tom

Két qua xac dinh ty lé song cta tom truoc khi
cam nhiém V. parahaemolyticus TX07-3/3 (ngay
14) ghi nhan & cac nghiém thuc 1a 100%. Sau 14
ngay cam nhiém V. parahaemolyticus TX07-3/3
(ngay 28) ty le song & NTDC 1a 51,1% thap hon (p
< 0,05) so véi cac nghiém thuc thi nghiém. Ty lé
song cta tom & cac NT 1, NT 2 va NT 3 lan luot la
84,4; 81,1 va 78,9% (Hinh 1).

a a a a
90 b b b
8
T
60 b
5
40
3
20
1
bC NT 1 NT 2 NT 3

Nghiém thirc
a: Ngay 14 (trudc cam nhiém), b: Ngay 28 (sau cam nhiém 14 ngay)

Hinh 1. Ty Ié song ctia tdm & cac nghiém thiec
Ghi chu: Céc gid tri ¢ cdc NT co ky hiéu a, b khdc nhau thé hién su khac biét co y nghia thong ké (p

< 0,05).

Hinh 2. Tém thé chan tring thi nghiém cAm nhiém véi vi khudn V. parahaemolyticus

Ghi chii: A - Tom khong bi bénh, gan tuy tom cé mau nau den, ruot ddy thic an; B - Tom bi bénh khi
cam nhiém vi khudn V. parahaemolyticus, gan tuy mau vang, rudt co it thitc an va dut quang, vo mém.
Két qua thu mau tom kiém tra ddu hiéu bénh rudt cé it thirc an va ddat quang, vdo mém. Tom

ly cho thdy, tom bénh cé khoi gan tuy mau vang,

khéng bi bénh, gan tuy tom c6 mau nau den, ruot
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day thirc an (Hinh 2). Tom thé chan trang & cac
NT cam nhiém thé hién dau hiéu bénh ly duoc tai
phan lap lai vi khuan V. parahaemolyticus TX07-
3/3 bang cach 14y mau & gan tuy va cdy trén moi
truong TCBS, dinh danh bang bo kit API 20E va
xac dinh cac ching vi khuan phan 1ap duwoc 1a V.
parahaemolyticus TX07-3/3. Dua vao dau hiéu
bénh ly dac trung trén tom bi bénh do AHPND va
két qua phan lap vi khudn xac dinh tom & cac NT
cam nhiém chét do vi khudn V. parahaemolyticus
TX07-3/3.

3.2. Tong t€ bao mau

S6 leong tong t€ bao mau trung binh trén tom
thé chan trang & ngay dau thi nghiém (trudc khi
bat dau cho an thitc dn cé b sung cao chiét 14 voi)
la 157,64 x 10° tb/mm®. Pén ngay 14 (truoc khi
cam nhiém V. parahaemolyticus TX07-3/3) so
luong tong té bao mau tom & cac NT cho an thic
an bo sung cao chiét 1a voi cao hon (p < 0,05) so

voi nhom doi ching. O cac NT cho an thice an ¢6
b6 sung cao chiét 14 voi cé so luong tong té bao
mau trung binh 1an luwot & NT 1, NT 2 va NT 3 la
179,44 x 10 tb/mm?; 178,89 x 10? tbh/mm?; 176,67
x 10% tb/mm?® va khong c6 su khac biét vé s6 luong
tong t€ bao mau & tom duoc cho an thic an thi
nghiém (p > 0,05). Nhin chung, tong s6 t€ bao mau
tom & cac NT c6 xu huong tang lén theo thoi gian
nuéi va dac biét tang nhanh & nhém tém cho an
thitc an thi nghiém. Sau khi cdm nhiém vi khu4n
14 ngay, & NTDC téng t€ bao mau thap hon (p <
0,05) so voi cac NT thi nghiém. O cac nghiém thtc
cho an thitc an c6 b sung cao chiét 1a voi va cam
nhiém vi khuén c6 s6 luong tong té bao mau trung
binh lan lwot & NT 1, NT 2 va NT 3 1a 195,56 x 10?
th/mm?®, 187,22 x 10° tb/mm?® va 185,56 x 10?
tb/mm? va khong co6 su khac biét vé so luong tong
té bao mau & tom duogc cho an thitc an thi nghiém
(p>0,05) (Bang 1).

Béng 1. Anh hudéng ctia thitc dn bd sung cao chiét 14 véi va cam nhiém V., parahaemolyticus TX07-3/3
lén tdng t& bao mau cta tom thé chan tring

Téng té bao mau (x 10% th/mm°)
Nehiem Ngay 01 Ngay 14 Ngay 28
(trude khi bit dau cho (trude khi cam nhiém) (sau cam nhiém 14 ngay)
an b6 sung cao chiét)
bC 160,56 + 6,35 170,56 + 5,83
NT1 179,44 + 3,008 195,56 + 3,91°®
4 bB + bB
NT 2 157,64+ 7,59 178,89 + 4,17 187,22 + 4,41
NT 3 176,67 + 4,338 185,56 + 4,648

Ghi chu: Gi4 tri duroc trinh bdy 14 gid tri trung binh + do léch chudn. Cic gid tri trén cung mot hang
co ky hiéu a, b khdc nhau thé hién sur khac biét co y nghia thong ké (p < 0,05). Céc gid tri trén cung mot
cot co ky hiéu A, B khdc nhau thé hién sw khac biét co y nghia thong ké (p < 0,05).

Céc té bao mau co vai tro trong viéc nhan biét
vat thé la xam nhap vao co thé, kha ning thuc bao,
qua trinh melanin hod, qua trinh gay doc va giao
tiép té bao. Khi giap xac dap timg voi su cam nhiém
ctia tac nhan gay bénh c6 thé lam mat s6 luong lon
cac té bao mau trong hé thong tuan hoan, cac té
bao mau sau d6 duoc phuc héi thong qua qua trinh

téng hop nhanh chéng va giai phong cac té bao
mau moi boéi mo tao mau cta giap xac. T€ bao mau
clia giap xac git vai tro quan trong trong hé thong
mién dich, thuc hién chitc nang thuc bao, dong
g0i, lvu trit va phoéng thich pro-phenoloxidase
chong lai vi khuan V. parahaemolyticus gay bénh
AHPND trén tom [15, 16].

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2025 75



KHOA HOC CONG NGHE

3.3. Hoat tinh phenoloxidase

Hoat tinh phenoloxidase trong mau tom thé
chan traing & cac NT ngay dau thi nghiém (chua
cho 4n thic an co tron cao chiét) & cac NT 12 0,161
+ 0,005. O thoi diém 14 ngay (truoc khi gay cam
nhiém), hoat tinh phenoloxidase trong mau tom thé
chan trang & NT 1, NT 2 va NT 3 cao hon (p < 0,05)
so voi NTDC. Két qua cho thdy, hoat tinh

phenoloxidase & cac NT cho an bé sung cao chiét 1a
voi cao hon (p < 0,05) so voi NT cho an khong bo
sung cao chiét 14 voi. Hoat tinh phenoloxidase sau
khi cAm nhiém V. parahaemolyticus TX07-3/3 14
ngay, & NT doi chirng thap hon so véi trudce khi cam
nhiém (p < 0,05), & cac NT thi nghiém khong c6 su
sai khac vé hoat tinh phenoloxidase trudc va sau
khi cam nhiém V. parahaemolyticus (Bang 2).

Béng 2. Anh hudng ciia ché @ cho #n bé sung cao chiét 14 véi va cam nhi&m V. parahaemolyticus
TX07-3/3 lén hoat tinh phenoloxidase ctia tdom thé chan tring & cac nghiém thic

Hoat tinh ctia phenoloxidase (OD, 490 nm)
Nghi¢m Ngay 01 Ngay 14 Ngay 28
thirc (trude khi bit dau cho (trude khi cam nhiém) (sau cam nhiém 14 ngay)
an b6 sung cao chiét)

bC 0,216 + 0,005 0,202 + 0,004
NT1 0,242 + 0,004 *® 0,243 + 0,005*®
NT 2 0,161 + 0,005 0,236 = 0,005 0,238 + 0,004%8
NT 3 0,232 + 0,004 *® 0,236 + 0,005*

Ghi chu: Gi tri duoc trinh bay 14 gid tri trung binh + do léch chuan. Cic gi4 tri trén cung mot hang
co ky hiéu a, b khdc nhau thé hién sur khdc biét co y nghia thong ké (p < 0,05). Céc gi tri trén cung mot
cot co ky hiéu A, B khdc nhau thé hién sw khac biét co y nghia thong ké (p < 0,05).

Hoat tinh phenoloxidase 1la mot thanh phan
quan trong trong hé thong mién dich dich thé cua
giap xac, gitp nhan dang vat thé la. Hé thong nay
duoc kich hoat khi dugc tac dong boi cac thanh
phan cta vach té bao vi khuin, chiang han nhu:
Peptidoglican, B-1,3-glucan, lipopolysaccharide va
dan dén proPO chuyén thanh PO [17]. PO duoc
luru trie va kich trong té bao c6 hat (granular cells)
va té bao ban hat (semi-granular cells) trong mau
tom. Theo Wang va Chen (2005) [18], hoat tinh
phenoloxidase ¢ tom thuong tang lén khi co6 su
tang lén cua téng té€ bao mau. Nhu vay, viec bo
sung chat chiét thao duoc vao thitc dn giup gia
tang hoat tinh PO trong mau tom va tang cuong hé
mién dich cta tom thé chan trang. Theo Reverter
va cs (2017) [19], tac dung ctia cao chiét thao duoc
dén phan tng mién dich, ting cuong bao vé vat
cht chong lai tac nhan gay bénh phu thuoc vao
liéu luong va thoi gian ma vat chu tiép xuc voi chat

chiét thao dugc. Két qua nghién cttu nay cho thay,
viéc bo sung cao chiét 14 voi vao thirc an voi liéu
luong 12,5 - 37,5 g/kg thitc an gidap ting hoat tinh
PO tang cuong co ché dap timg mién dich ctia tom
thé chan trang.

3.4. Hoat tinh lysozyme

Két qua xac dinh anh huéng ctia ché do cho
an bo sung cao chiét 14 voi lén hoat tinh lysozyme
ctia tom thé chan tring & cac nghiém thuc cho
thay, hoat tinh lysozyme trong mau tom thé chan
trang & ngay dau thi nghiém (chua cho an thtc an
6 tron cao chiét) 1a 0,668 U/mg protein. O thoi
diém 14 thi nghiém, hoat tinh phenoloxidase trong
mau tom thé chan trang & NT 2, NT 3 va NT 4 cao
hon NT 1 (p < 0,05). Hoat tinh ctia lysozyme sau
khi cam nhiém V. parahaemolyticus TX07-3/3, 14
ngay, & cac NT cao hon so véi truéc khi cam
nhiém (p < 0,05), & cac NTDC khong co su sai
khac vé hoat tinh lysozyme trudc va sau khi cam
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nhiém V. parahaemolyticus TX07-3/3, trong khi d6

o < 005 trudbc khi cam nhiém V.

0 cac NT thi nghiém, hoat tinh lysozyme cao hon  parahaemolyticus TX07-3/3 (Bang 3).

Béng 3. Anh hudng ciia thitc 4n bé sung cao chiét 14 véi va cAm nhiém V. parahaemolyticus TX07-3/3
lén hoat tinh lysozyme ctia tdm thé chan tring & cac nghiém thirc

Hoat tinh lysozyme (U/mg protein)
Nghiém Ngay 01 Ngay 14 Ngay 28
thic (trude khi bt dau cho (trweée khi cam nhiém) (sau cam nhiém 14 ngay)
an b6 sung cao chiét)

bC 0,712 + 0,025 0,756 + 0,034
NT1 0,747 0,010 0,856 + 0,046
NT 2 0,668 + 0,019 0,746 + 0,005%® 0,808 + 0,025"8
NT 3 0,742 +0,012%® 0,794 + 0,005"8

Ghi chu: Gi tri duoc trinh bay 14 gid tri trung binh + do léch chuan. Cic gid tri trén cung mot hang
co ky hiéu a, b khdc nhau thé hién sur khac biét co y nghia thong ké (p < 0,05). Céc gid tri trén cung mot
cot co ky hiéu A, B khic nhau thé hién sur khdc biét cé y nghia thong ké (p < 0,05).

Két qua cho thay, hoat tinh lysozyme & cac NT
cho an b sung cao chiét 14 voi cao hon NT cho an
khong bo sung cao chiét 14 voi (p < 0,05). Khong
c6 su khac biét vé hoat tinh lysozyme gitra cac NT
c6 b6 sung cao chiét 1a voi. Viec gia tang hoat tinh
lysozyme ctia tom thé chan trang gitup tom khang
tot hon voi vi khudn V. parahaemolyticus TX07-3/3
[20].

Lysozyme 1a mot trong nhitng chi tiéu mién
dich khong dac hiéu co vai tro chong lai tac nhan
gay bénh, duoc hinh thanh bdi qua trinh thity phan
lien két glycosic cta vach té€ bao vi khudn [21].
Ngoai ra, lysozyme con c6 hoat tinh ly giai cac loai
vi khudn Gram (+) va Gram (), trong d6 c6 mot so
loai thuoc giong vi khuan Vibrio giy bénh trén
tom he [22]. Do d6, khi bé sung cao chiét 14 voi
vao thic an cho tom da lam tiang hoat tinh
lysozyme, tir d6 giup ting cuong dap tmg mién
dich tu nhién ctia tom thé chan trang chong lai vi
khuén gay bénh.

4. KET LUAN

Két qua xac dinh ty lé song cta tom trudc khi
cam nhiém V. parahaemolyticus TX07-3/3 (ngay
14) ghi nhan & cac NT la 100%. Sau 14 ngay cam
nhiém V. parahaemolyticus (ngay 28) ty l¢ song &
NTDC 1a 51,1% thap hon (p < 0,05) so voi cac NT
cho an thitc an b6 sung cao chiét 14 voi.

S6 luong tong té bao mau, hoat tinh
phenoloxidase va hoat tinh lysozyme trén tom thé
chan tring truéc khi cadm nhiém V.
parahaemolyticus TX07-3/3 (ngay 14) & cac NT
cho an b6 sung cao chiét 14 voi cao hon (p < 0,05)
NTDC va khong c6 su khac biét vé so luong téng
té bao mau, hoat tinh phenoloxidase va hoat tinh
lysozyme & tom duoc cho dn b sung cac nong do
cao chiét khac nhau (p > 0,05).

Sau khi cadm nhiém V. parahaemolyticus TX07-
3/3, 14 ngay, téng té€ bao mau NTDPC thap hon (p <
0,05) cac nghiém thirc thi nghiém va khong cé su
khéc biét vé so luong tong té bao mau & tom duoc
cho an thitc an bd sung cao chiét (p > 0,05). Hoat
tinh phenoloxidase & NTDC thap hon so véi trudc
khi cam nhiém (p < 0,05), & cac NT thi nghiém
khong co su sai khac vé hoat tinh phenoloxidase
trudc va sau cam nhiém. Hoat tinh lysozyme & cac
NT cho an thitc an b6 sung cao chiét 14 voi cao hon
(@ < 0,05) so voi truoc khi cam nhiém V.
parahaemolyticus' TX07-3/3.

LOI CAM ON

Nghién ciru ndy duroc thuc hién vor sir tar tro
kinh phi cia dé tii cap Pai hoc Hué “Anh
hudng cua cao chiét 14 voi (Syzygium nervosum)
lén tang truong, mién dich vd kha nang khang
bénh cua tom thé chan trang (Litopenaeus
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vannamei) voi vi khuan Vibrio parahaemolyticus”.
Ma s6 dé tai DHH2023-02-168.

TAI LIEU THAM KHAO

1. Flegel, T. W. (2019). A future vision for
disease control in shrimp aquaculture. 7he Journal
of the World Aquaculture Society, pp. 1 - 18.

2. OIE - World Organisation for Animal Health
(2019). Acute hepatopancreatic necrosis disease.
Retrieved May 25, 2021, from https://www.
oie.int/en/home.

3. Jayaprakas, V. and Sambhu, C. (1996).
Growth response of white prawn, Penaeus indicus,

to dietary L-carnitine. Asian Fisheries Science, 9,
209 - 220.

4. Sarter, S., Kha, N. H. N, Hung, L. T,
Lazard, J. and Didier, Montet (2007). Antibiotic
resistancein Gram-negative bacteria isolated from
farmed catfish. Food Control, 18(11), 1391 - 1396.

5. Castro, R., Lamas, J., Morais, P., Sanmarti'n,
M. L., Orallo, F. and Leiro, J. (2008). Resveratrol
modulates innate and inflammatory responses in

fish leucocytes. Veterinary Immunol
Immunopathol, 126(1-2), 9 - 19.

6. Citarasu, T., Venkatramalingam, K,

Micheal Babu, M., Raja Jeya Sekar, R. &
Petermarian, M. (2003). Influence of the
antibacterial  herbs, Solanum  trilobatum,

Andrographis paniculate and Psoralea corylifolia
on the survival, growth and bacterial load of
Penaeus monodon post larvae. Aquaculture
International, 11, 581 - 595.

7. Giang, N. P., Tu, T. T. N. and Hieu, N. N.
(2020). Ethnopharmacology, Phytochemistry and
Pharmacology of Syzygium nervosum. Evidence-
Based Complementary and Alternative Medicine.

8. Hoa, T. T., Van, T. Q. K., Tung H. T., Tuan,
D. Q., Ha, T. N. (2023). Antibacterial activity of
Syzygium nervosum extracts against Vibrio
parahaemolitycus, causing acute hepatopancreatic
necrosis in white leg shrimps (Litopenaeus
vannamel). Hue University Journal of Science:
Agriculture and Rural Development, 132(3D), 189 -
200.

9. Nguyén Kim Phi Phung (2007). Phuong
phdp co lap hop chat hiu co. Nxb Dai hoc Quoc
gia thanh pho Ho Chi Minh.

10. Quang, H. T, Lan, T. T,, Hai, T. T. H,,
Yen, P. T. H., Van, T. Q. K, Tung, H. T., Binh, M.
N., Son, N. K. H,, Linh, N. Q., Tram, N. D. Q.
(2020). Genetic diversity andtoxic genes analysis
of Vibrio spp. isolated from white leg shrimpand
marine fishes cultured in Tam Giang lagoon in
Thua Thien Hue province, Vietnam. Indian
Journal of Science and Technology, 13(13), 1412
- 1422.

11. Loc, T.,, Nunan, L., Redman, R. M,
Mohney, L. L., Fitzsimmons, K., and Lightner, D.
V. (2013). Determination of the infectious nature
of the agent of acute hepatopancreatic necrosis
syndrome affecting penaeid shrimp. Diseases of
Aquatic Organisms, 105(1), 45 - 55.

12. Le Moullac, G., Klein B., Sellos, D., and
Van Wormhoudt, A. (1997). Adaptation of trypsin,
chymotrypsin and o-amylase to casein level and
protein source in Penaeus vannamei (Crustacea

Decapoda). Journal of Experimental Marine
Biology and Ecology, 208(1 - 2), 107 - 125.

13. Hernandez-Lopez, J., Gollas-Galvan, T., and
Vargas-Albores F. (1996). Activation of the
prophenoloxidase system of the brown shrimp
Penaeus californiensis Holmes. Comparative
Biochemistry and Physiology Part C, 113(1), 61 -
66.

14. Chiu, C. H., Guu, Y. K,, Liu, C. H., Pan, T.
M. and Cheng, W. (2007). Immune responses and
gene expression in white shrimp, Lifopenaeus

vannamei, induced by Lactobacillus plantarum.
Fish Shellfish Immunol, 23, 364 - 377.

15. Kulkarni, A., Krishnan, S., Anand, D.,
Kokkattunivarthil Uthaman, S., Otta, S. K,
Karunasagar, 1. and Kooloth Valappil, R. (2021).
Immune responses and immunoprotection in
crustaceans with special reference to shrimp.
Reviews in Aquaculture, 13(1), 431 - 459.

16. Luangtrakul, W., Boonchuen, P., Jaree, P.,
Kumar, R., Wang, H. C., and Somboonwiwat, K.
(2021). Cytotoxicity of Vibrio parahaemolyticus
AHPND toxin on shrimp hemocytes, a newly

78 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2025



KHOA HOC CONG NGHE

identified target tissue, involves binding of toxin to
aminopeptidase N1 receptor. PLoS pathogens,
17(3),1- 21.

17. Ashida, M. and Amaxaki H.T. (1990).
Biochemistry ofthe phenoloxidase system in
insects: with special reference to its activation. /m:
Oh&hi, E., Ishizaki, H. (Eds.). Molting and
Metamorphosis. Sminaer, Berlin, 239 - 265

18. Wang, L. U. and Chen, J. C. (2005). The
immune response of white shrimp Lifopenaeus
vannamei and its susceptibility to Vibrio
alginolyticus at different salinity levels. Fish and
Shellfish Immunology, 18(4), 269 - 278.

19. Reverter, M., Tapissier-Bontemps, N.,
Sasal, P. and Saulnier, D. (2017). Use of medicinal
plants in aquaculture. In: Austin B. and Newaj-

Fyzul A. Ed., Diagnosis and Control of Disease of
Fish and Shellfish, 223 - 261.

20. Hong, N. T. X,, Linh, N. T. H., Baruah, K.,
Thuy, D. T. B. and Phuoc, N. N. (2022). The
combined use of Pediococcus pentosaceus and
fructooligosaccharide improves growth
performance, immune response and resistance of
whiteleg shrimp Lifopenaeus vannamei Against
Vibrio parahaemolyticus. Frontiers in Microbiology,
13, 826151.

21. Uribe, C., Folch, H., Enriquez, R. and
Moran, G. (2011). Innate and adaptive immunity in
teleost fish: A review. Vetertinary Medicine
(Praha), 56, 486 - 503.

22. Magnadottir, B. (2006). Innate immunity of
fish (overview). Fish and Shellfish Immunology,
20, 137 - 151.

EVALUATION OF Syzygium nervosum EXTRACT-SUPPLEMENTED DIET ON
IMMUNOLOGICAL RESPONSE IN WHITELEG SHRIMP (Litopenaeus vannamer)
CHALLENGED WITH Vibrio parahaemolyticus

Truong Thi Hoa!, Tran Nam Ha!, Ho Thi Tung’, Tran Quang Khanh Van'
!University of Agriculture and Forestry, Hue University

Summary

The study was conducted to evaluate the effect of supplementing diets with Syzygium nervosum leaf
extract on the immune parameters and susceptibility of whiteleg shrimp (Lifopenaeus vannamei) to
Acute Hepatopancreatic Necrosis Disease (AHPND). Shrimp weighing 1.8 - 2.0 grams each were
randomly allocated into 12 plastic tanks (30 shrimp/tank) with four treatments (NT), each treatment
replicated three times. The treatments included: NT1 (12.5 g/kg of feed), NT2 (25 g/kg of feed), NT3
(37.5 g/kg of feed) and a control group (NTC) without the extract supplementation. After 14 days,
shrimp in the treatment groups were challenged with Vibrio parahaemolyticus and monitored for an
additional 14 days. The survival rate of shrimp before infection (day 14) was 100% across all
treatments. After 14 days post-infection (day 28), the survival rate in the control group was 51.1%,
significantly lower (p < 0.05) compared to the treatment groups. Total hemocyte count (THC),
phenoloxidase activity and lysozyme activity in shrimp before infection (day 14) were significantly
higher (p < 0.05) in the extractsupplemented groups compared to the control group, with no
significant differences observed among the different extract concentrations (p > 0.05). After 14 days
post-infection, significant differences were observed in THC, phenoloxidase activity and lysozyme
activity between the control and extract-supplemented groups.

Keywords: Syzygium nervosum, extract, immunity, Vibrio parahaemolyticus, whiteleg shrimp.
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KHA NANG TANG TRUONG VA CHONG CHIU STRESS
MOI TRUONG CUA CA RO PHI (Oreochromis niloticus)
VA BDIEU HONG (Oreochromis sp.) NUOI TRONG
MOI TRUONG BIOFLOC

Nguyén T Minh"*, Nguyén Van Huy'
!Khoa Thuy san, Truong Pai hoc Nong Lam, Pai hoc Hué

"Emai: nguyentuminh @hueuni.edu.vn

TOM TAT

Nghién cttu nay duoc thuc hién nham danh gi4 kha ning tang truéng giita hai loai ca ro phi
(Oreochromis niloticus) va ca diéu hong (Oreochromis sp.) trong mé hinh nu6i theo cong nghé
biofloc v6i nguon cac-bon bd sung tir mat duong. Thi nghiém duoc tién hanh trong 50 ngay voi
hai nghiém thic (i) Ca_Rphi: Ca ro phi nuoi trong moi truong biofloc; (ii) Ca_Dhong: Ca diéu
hong nuoi trong moi truong biofloc, méi nghiém thic duwoc 1ap lai ba lan. C4 ban dau cé kich co
trung binh 3,9 g/con (chiéu dai 5,9 cm/con) duoc nudi trong bé composite (250 L/bé) voi mat do
50 con/bé (200 con/m?%). Két qua nghién cttu cho thiy, moi truong nuoc & cac bé Ca_Dhong luon
duy tri chat luong tot hon (biéu thi qua ham luong thap hon ctia TAN, NO,-N va PO,*-P, p< 0,05)
so voi bé Ca_Rphi. Ca diéu hong thé hién kha nang sinh truong tot hon, voi khéi luong va ty lé
song lan luot dat 40,82 + 4,21 g/con va ty 1é song 95,33 + 1,15% (p < 0,05), so vdi ca ro phi (12,51 £
1,34 g/con va 91,33 + 2,31%). Floc hinh thanh trong bé nuoi Ca_Dhong c6 ham luong protein
téng s6 (28,69 + 1,49% DW) cao hon so véi bé nuoi Ca_Rphi (25,61 + 1,30% DW), p< 0,05. Su cao
hon c6 y nghia nay ciing duoc ghi nhan do6i voi thanh phan amino axit thiét yéu caa biofloc (ngoai
trir phenylalanine, p > 0,05) & nghiém thirc Ca_Dhong. C4 ro phi va diéu hong sau thu hoach thé
hién phan tmg giong nhau trong diéu kién stress moi truong dot ngot, voi cac nguong chiu dung
& pH 3, @0 man 40 ppt va nhiét do 10°C hoac 40°C. Trong d6, ca diéu héng c6 kha niang chiu
stress tot hon so véi ca ro phi, p < 0,05.

Tt khéa: C4 diéu hong, c4 ro phi, chong chiu stress, moi truong biofloc, sinh truong.

1. BAT VAN BE

Trong nuoi trong thuy san, ca ro phi duoc xem
1a loai ca nuoi c6 gia tri kinh té, thuong mai va
dinh duong quan trong cta thé ky 21 [1, 2]. Caro
phi duoc nuéi nhiéu thit hai trén thé gioi voi udc
tinh dat 7,3 triéu tan vao nam 2030 [1]. Tai Viét
Nam, ca r6 phi hién nay, phd bién gom
Oreochromis niloticus va diéu hong (Oreochromis
sp.), duoc nuoi theo cac mo hinh quang canh, ban
tham canh va tham canh [2]. Trong d6, hinh thic
nuodi tham canh cung cdp san luong lon ra thi
truong [2, 3]. Tuy nhién, viéc phat trién cac mo
hinh nuoi truyén théng voi mat do cao nhiam gia
ting ning suat thu hoach dong nghia voi nguy co
gay 0 nhiém moi truong nudi ngay cang 1om [3, 4].

Nguy co nay c6 thé duoc giam thiéu mot cach hiéu
qua khi tng dung cac cong nghé nuoi than thién
moi truong nhu hé théng tuan hoan RAS hay
biofloc... [4, 5]. Trong d6, ap dung cong nghé
bifloc trong wong nuoéi ca ro6 phi da duoc ching
minh 1a mot giai phap tich cuc dé 6n dinh moi
truong nudc, han ché dich bénh, cai thien mac do
an toan sinh hoc va nang cao kha nang tiang
truéong ctia doi tuong nuodi nay [3, 4]. Tinh hiéu
qua cta cong nghé biofloc 1a két qua téng hoa cta
kha nang (1) loai bo chat 6 nhiém chta nito nhu:
NH,-N, NO,-N... bang cach chuyén hoéa thanh
protein trong sinh khoi vi khu4dn di duong trong
cau truc biofloc; (2) duoc stt dung lam thiec an truc
tiép cho dong vat thuy san, tir d6 gia tang ty lé
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chuyén hoa protein trong thitc an lén dén 45 - 50%;
(3) tc ché cac doi tuong vi khudn co hoi gay bénh
nhu: Vibrio sp. trong moi truong ao nudi [3, 5]. Két
qua nghién ctru ctia Azim va Little (2008) [6] chira
rang, trong hé thong biofloc thi c4 ro phi cé toc do
tang truong nhanh hon va chat luong nuéc moi
truong nudi cing tot hon so véi hé thong khong
biofloc. Guozhi va cs (2014) [7] ghi nhan ca r6 phi
nudi trong moi truong biofloc c6 khéi luong thu
hoach cao hon 22% va hé s6 chuyén hoa thic an
thap hon 18% so v6i ca nuoi trong hé thong tuan
hoan hay khong biofloc. Khi nuéi hai loai ca r6 phi
(Oreochromis niloticus) va ca diéu héng
(Oreochromis spp.) trong ao dat theo cong ngheé
biofloc (nguén vi sinh b6 sung bén ngoai tir ché
phdm Pond Plus, Cong ty Bayer, Viét Nam).
Nghién cttu ctia Phan va Nguyen (2023) két luan
rang [4], su khac biét ro rét chi duoc ghi nhan doi
voi hé s6 chuyén hoa thic an (FCR, p < 0,05). Nhuw
vay, ap dung cong nghé biofloc wong nudi ca ro
phi nhin chung déu dem lai két qua 6n dinh moi
truong nuoc, sinh trudng va phat trién tot cho doi
tuong nuodi nay. Tuy nhién, cho dén nay van chua
c6 nghién cttu so sanh hiéu qua nuoi gita cac loai
ca ro phi khac nhau trong hé thong biofloc véi hé
vi sinh duoc gay dung tai cho (tir chinh trong moi
truong nudc ao nuoi). Do do, nghién ctu nay duoc
thuc hién nhdm so sanh hiéu qua ap dung cong
nghé biofloc voi nguon vi sinh tai ché 1én kha nang
tang truong va chong chiu stress moi truong dot
ngot cuia hai loai ca r6 phi (Oreochromis niloticus)
va ca diéu hong (Oreochromis spp.).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém nghién ctru

Nghién cttu dugc thuc hién tir thang 6 -
8/2024, tai Phong Thi nghiém WetLab, Khoa Thiy
san, Truong Pai hoc Nong Lam, Pai hoc Hué. Thi
nghiém duoc bo tri hoan toan ngau nhién trén hai
loai ca nghién cttu khac nhau nudi trong moi
truong biofloc, bao gém ca r6 phi van
(Oreochromis niloticus) va ca diéu héng
(Oreochromis spp.).

2.2. Phuong phép b6 tri thi nghiém

Nudc ngot cap vao bé composite thi nghiém
(thé tich bé tron 300 L véi thé tich 1am viec 250 L)

duoc 1ay truc tiép tir ngudn nudc may qua tui loc 5
pm. He thong bé thi nghiém duoc cung cap khi
lien tuc thong qua vong sti oxy nano. Ché do
chiéu sang duoc duy tri theo nhip 12 gio
ngay/dém bang hé thong dén huynh quang véi
cuong do anh sang dat 1.200 lux (Hioki FT3424
Lux Meter, Nhat Ban).

Ca ro6 phi van va diéu hong sach bénh duoc
cung cap tir Trung tAm Giong thuy san nudc ngot
cap I Thtra Thién Hué. Sau do, ca duoc dem vé
nuoi dudng trong vong 2 ngay tai phong thi
nghiém trudc khi bo tri vao cac bé thi nghiém. Ca
tai thoi diém ban dau nghién ctru cé khoi luong
trung binh 1a 3,9 g/con (chiéu dai trung binh 5,9
cm) voi mat do bo tri 50 con/bé (200 con/m?). Thi
nghiém duoc tién hanh véi 2 nghiém thitc bao
gom: (i) Ca_Rphi: C4 ro phi nudi trong moi truong
biofloc va (i) Ca_Dhong: C4 diéu hong nudi trong
moi truong biofloc. Moi nghiém thic duoc 1ap lai 3
lan voi thoi gian nuoi téng cong 1a 50 ngay.

C4 thi nghiém duoc cho dn 3 lan/ngay (vao
lac 7 gio 00, 14 gio 00 va 19 gio 00) bang thuc an
vién dang noi (986, Gold Coin Feedmill, Hd Nam).
Thanh phan protein (31,09%) trong thic an (va
téng cac-bon (39,27%) trong mat duong (TCVN
9294: 2012 [8]) duoc phan tich tai Trung tam Cong
nghé sinh hoc thanh pho Hé Chi Minh). Ty lé
C/N = 15 trong moi truong nudc bé nudi dugc duy
tri (nham dam bao phat trién sinh khoi cta
biofloc) bang mat duong mia véi luong b6 sung
tinh dwa vao ham luong protein trong thitc an va
luong thitc an phan phoi cho ca méi ngay [3] theo
cong thic sau:

Mat duong (g) = (lwong thuc an (g) a ty lé
protein thiec an (%) x 0,16 x 0,75 x ty 1lé C/N)
ty 1é cac-bon trong mat duong (%).

Luong thic an hing ngay duoc xac dinh dua
theo huéng dan (trén bao bi) cta nha san xuat, voi
kh4u phan an dao dong 3 - 10% khoi luong
than/ngay. Trong suét thoi gian nuoi, khong thuc
hién thay nudc va khong siphon.

2.2.1. Phuong phap theo doi chat rong nurdc

Chi tiéu moi truong nudce va biofloc duoc theo
doi thuong xuyén trong qua trinh thi nghiém. Cac
thong s6 nhiet do va pH duoc do truc ti€p tai bé
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nudi. Trong khi d6, mau nudéc duwoc thu tai vi tri
gitta ctia bé wong nuoi va cach day bé 30 cm (chiéu
cao muc nudc nudi trong bé dat 70 cm) bang thiét
bi ldy mau nuéc ndm ngang, sau d6 loc qua dau loc
0,45 pm (Whatman® Puradisc 30, Anh) truéc khi

.3

duoc st dung cho cac phan tich xac dinh cac
thong s6 chat luong nudc con lai. Tan suat thu
mau va phuong phap phan tich dugc trinh bay &
bang 1.

Bang 1. Chi tiéu theo doi va phuong phap phan tich chat luong nudc trong thi nghiém
STT Chi tiéu Ponyj | ansudl Phuong phap
thu mau phan tich

1 Nhiét do °C 11an/ngay Temp/pH meter
2 pH 1 1an/ngay (Adwa 112, Romania)
3 TAN mg/L | 5ngay/lan Hanna HI733, Romania
4 NO,-N mg/L | 5ngay/lan Hanna HI767, Romania
5 SS (Settleable solids) ml/L 7 ngay/lan Phéu Imbhoff, Italia

2.2.2. Phuong phdp xdc dinh cdc chi tiéu sinh
truong cua cd

Ca nuoi thi nghiém duoc thu mau ngau nhién
(15 c4 thé/nghiém thic) dinh ky 7 ngay/lan va
tham bot nudc qua gidy loc (Whatman Nol, Anh)
trudc khi xac dinh chiéu dai tir diém dau tien ham
dudi dén diém cudi ciing cta duodi bang thudc do
chia vach (mm) va khoi luong bang can c6 do chia
0,001 g. Cac chi tiéu vé toc do tang trudng va ty le
song clia ca duoc xac dinh theo cac cong thirc sau
[9]:

Toc do tang trudng khoi luong tuyet doi: DWG
(g/ngay) = (Wt-Wo)/t;

Toc do tang trudng chiéu dai tuyét doi: DLG
(cm/ngay) = (Lt - Lo) /t;

Ty lé song: SR (%) = (s6 ca thu hoach/s6 ca
tha ban dau) x 100.

Trong do6: Wt 1a khoi luong tai thoi diém xac
dinh (g); Wo 1a khoi luong ban dau (g); Lt la
chiéu dai tai thoi diém xac dinh (mm); Lo 1a chiéu
dai ban dau (mm); t 1a thoi gian nuoi (ngay).

2.2.3. Phuong phdp xéc dinh thanh phan sinh
hoa biofloc

Sinh khoi biofloc sau khi két thuc vu nuoi
duoc thu bang tdi loc c6 kich thudc mat luéi dat 5
pm cho céac phan tich vé thanh phan protein va
amino axit. Protein téng s6 duoc phan tich theo
phuong phap Kjeldahl (AOAC, 2005-981.10 [10]).
Thanh phan amino axit thiét yéu duoc phan tich
bang hé thong siac ki HPLC Agilent 1100 system

(Shimadzu Corp, Nhat Ban) theo quy trinh tuw
dong da duoc thiét 1ap san trén may phan tich tai
Trung tam Cong nghé sinh hoc thanh ph6 Ho Chi
Minh.

2.2.4. Phuong phdp ddnh gid kha nang chong
chiu stress moi truong cua ca

Tai thoi diém két thuc thi nghiém, kha nang
chong chiu stress moi trudng dot ngot ctia ca nudi
duoc danh gia thong qua thoi gian chiu dung ctua
chung trong cac diéu kién moi truong bién dong
[11]. Cu thé, ca khoe manh (5 ca thé/nghiém
thirc) voi dac diém boi 16i tot; phan xa anh sang
nhanh; khong bi mon vay va duoi; khéong c6 cac
tén thuong hay dau hiéu xuat huyét trén co thé
duoc lwa chon tham gia vao thtt nghiém chong
chiu cac nguong moi truong thay déi vé cac yéu to
pH (gia tri pH duoc diéu chinh va duy tri bang
dung dich NaOH 0,01 N va HCI 0,01 N), nhiét d¢
va do man trong bé co thé tich lam viéc 25 L. Kha
nang chong chiu stress moi truong duoc danh gia
dua trén gia tri thoi gian duwoc ghi nhan sau khi ca
bo tri trong cac thit nghiém chong chiu stress chét
hoan toan. Nghiém thitc doi chimg duoc thuc hién
tren ca ro6o phi (OC_Rphi) va dieu hong
(BC_Dhong) c6 cung ngudn goc, do tudi duoc
nuodi trong moi truong khong biofloc véi diéu kién
thi nghiém vé khong gian, thoi gian va khoi luong
tuong duong lan luot véi ca ro phi va diéu hong thi
nghiém. Tuy nhién, s6 liéu vé qua trinh sinh
truong phat trién ctia ca & hai nghiém thuc doi
chtmg nay khong duoc cong bo trong nghién ctu
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hién tai vi sé duwoc st dung cho cac bao cao khoa
hoc ké tiép.

2.3. Phuong phap thu thap s6 liéu

S6 lieu thu thap duoc tinh toan vé gia tri trung
binh, do léch chuin bang phan mém Excel cta
Microsoft Office 2016. Sau d9, phan tich thong ké
bang kiém dinh T-test cho 2 bién doc lap @é tim ra
st khac biét gitta 2 nghiém thic vé cac chi tiéu thi

nghiém muc y nghia p < 0,05. So sanh sy khac biét
gitta cac nghiém thuc trong nghién ctru kha nang
chong chiu stress moi truong duoc thuc hién theo
phuong phap phan tich ANOVA mot nhan t6, voi
phép thir Turkey trén SPSS 26.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Bién dong yéu t6 moi truomg nudi

Bang 2. Nhiét d6 va pH moi truong nueéc ghi nhin trong qua trinh thi nghiém

, Nghiém thic thi nghiém
Chi tiéu
Ca_Rphi Ca_Dhong
27,71+ 0,90 27,70 £ 0,92*
Nhiét do (°C)

26,0 — 28,9 26,0 — 30,4

- 6,83 +0,27* 6,93 +0,13*

P 6,14 -7,15 6,51 -7,14

Ghi chu: Cic so liéu trong bang duoc biéu thi dudi dang trung binh + do léch chuan. So liéu trén
cung hang co chir cdi khdc nhau Ia sai khic co y nghia vé mat thong ké (p< 0,05).

25 =

=—4—Ca_Dhong

= = =Ca_Rphi

2,0 4

TAN (mng/L)

0,5 1

0,0 -

Bandau 10 20 30 40 50  Nedy nudi

6,0 1

4,5 4

3,0 4

PO4 -P (mg/L)

L5 -

0,0

Bandau 10 20 30 40 50  Neay nuéi

NO2-N (mng/L)

0,0 -

Bandau 10 20 30 10 50 Ny nugi

21,0 -

14,0 4

SS (mL/L)

7.0 1

0,0 -

Bandiau 10 20 30 40 50  Nedy nudi

Hinh 1. Bién dong ctia chit luong nuéc trong cac bé wong thi nghiém
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Két qua & bang 2 thé hién su bién dong cta
nhiét do nuoc trong sudt thoi gian thi nghiém
khong qua lon, dao dong trong khoang 26 - 30°C.
S& di c6 su chenh léch nay 1a do tac dong tir dieu
kién thoi ti€t moi truong khong 6n dinh trong suot
qua trinh nuoi. Tuy nhién, sy khac biét vé nhiét do
moi truong nudc & hai nghiém thuc Ca_Rphi
(27,71 + 0,90°C) va Ca_Dhong (27,70 + 0,92°C) hau
nhu khong dang ké (chi dao dong 0,01%) va khong
c6 y nghia vé mat thong ké (p> 0,05).

Su dao dong trong sudt qua trinh nudi ciing
duoc ghi nhan doi voi yéu to pH, trong khoang
6,14 - 7,15. Trong @0, gia tri pH trung binh &
nghiém thic Ca_Rphi (6,83 + 0,27) tuong doi thap
hon so véi nghiém thitc Ca_Dhong (6,93 + 0,13).
Tuy nhién, muc chénh léch nay chi dat 1,3% va két
qua thong ke cho thay, su khac biét nay khong co
y nghia, véi p > 0,05.

Trong khi d6, ham luong tong amonia (TAN),
nitrite (NO,-N), phét phat (PO,*-P) va chat ran lo
ltmg (SS) thé hién khuynh huong ting dan theo
thoi gian nuoi (Hinh 1). Diéu nay duoc giai thich,
la do su tich liy cta cac chat 6 nhiém trong moi
truong nuoc theo luong gia ting thic an cung cap
va cac hoat dong bai tiét ctia ca trong qua trinh
ting trudong cta chang. Cu thé, nong do TAN,

50

—4— Ca_Dhong

- = =Ca Rphi

40

Khoi lugng ca (g/con)

Ban dau 7 14 21 28 35 42 50 Ngdy nuoi

Hinh 2. Ting tredng khéi luong va chiéu dai cta ca rd trong qua trinh nghién cttu

Trong 3 tuan nuoéi dau tién, khoi luong cta ca
r6 phi van va ca diéu héng hau nhu chua cé su
khéc biét vé su tang truong & cac nghiém thuce thi
nghiéem (Hinh 2), khoi luong ca dao dong trong
khoang 3,98 - 14,26 g/con. DPiéu nay duoc giai
thich la do trong giai doan nay ca tich lay va phat

NO,-N ciing nhu PO,*-P & nghiém thic Ca_Rphi
(0,76 £ 0,10 mg/L, 1,24 + 0,16 mg/L va 4,91 £ 0,27
mg/L) luon duy tri & nguong cao hon (p < 0,05) so
v6oi nghiém thiac Ca_Dhong (0,46 = 0,08 mg/L,
0,85+ 0,14 mg/L va 4,27 = 0,26 mg/L) sau 50 ngay
nuodi. Tuy nhién, su bién dong ctia ham luong
TAN, NO,-N va PO*-P trong sudt qua trinh thi
nghiém luoén nam trong ngudng thich hop cho sinh
trudng va phat trién binh thuong cta cac loai ca ro
phi.

Khuynh huéng ting dan theo thoi gian nudi
ciing duoc ghi nhan d6i v6i mat do SS & cac
nghiém thic thi nghiém (Hinh 1). Két thuc vu
nudi, gia tri SS caa bé Ca_Rphi (17,75 + 1,25
mL/L) duoc ghi nhian & mic cao hon so voi bé
Ca_Dhong (15,58 + 1,16 ml/L). Mac du su chénh
lech nay dao dong trong khoang 12%, nhung
khong c6 y nghia thong ké (p> 0,05). Dong thoi,
gia tri SS luén duy tri duéi nguong 25 ml/L trong
moi truong nuoc sudt qua trinh nuoi. Nhu vay,
ham luong SS & cac bé thi nghiém hoan toan thich
hop cho su sinh trudng va phat trién binh thuong
ctia ca hai loai ca r6 phi va ca diéu hong.

3.2. Tang trudéng vé khaéi luong va chiéu dai
ctia cA nudi thi nghiém

—&—Ca_Dhong

- ==Ca_Rphi

Chiéu dai ca (cm/con)

Ban dau 7 14 21 28 35 42 50 Ngay nudi

trién cht yéu vé chiéu dai. Khoi luong trung binh
ctia c4 tang dan theo thoi gian nuoi va cang vé sau
thi sy khac nhau gitra cac nghiém thitc cang thé
hién ro rét hon. Su chénh léch vé khoi luong ctia
ca ro ¢ hai nghiém thitc khac nhau thé hién sau 28
ngay nuodi tré di. Gia tri ghi nhan tai thoi diém
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kiém tra cho thay, c4 & nghiém thitc Ca_Rphi chi
dat gia tri 15,08 + 0,99 g/con, thap hon so voi khoi
lwong trung binh 19,68 + 1,68 g/con thu duoc &
nghiém thiac Ca_Dhong. Sy ting truéong khac
nhau gitta hai loai diéu hong va ro phi ciing da
duoc khang dinh béi Leonard (2000) [12]. Trong
do, ca diéu hong c6 kha nang tang trudng tot hon
qua qua trinh wong nudi. Ngoai ra, so véi ca ro phi
thi ca diéu hong c6 dic tinh song va bat moi voi
khuynh huong duoc thuc hién ¢ tang nudc cao
hon trong thay vuc, cu thé 1a ngay dudi bé mait
nuoc. Diéu nay giup ca diéu hong tiép can duoc voi
ngudn dinh duong floc (“sinh khoi” floc lo limg
trong moi truong nudc va “mang bam” floc duy tri
tréen bé mat nuoc) thuong xuyén hon trong diéu
kien thi nghiém. Tt do, viéc tiéu thu nguén dinh
duong nhiéu hon nay cé thé gop phan giai thich

cho kha ning ting trudng tot hon cta ca diéu
hong so voi ca ro phi trong suét qua trinh nuoi
(Hinh 2, bang 3).

Su chénh léch nay ti€p tuc duoc ghi nhan
trong sudt qua trinh nudi tiép theo. Tai thoi diém
thu hoach (Bang 3), khoéi luong trung binh cta ca
ro6 & cac nghiém thic Ca_Rphi va Ca_Dhong lan
luot dat 40,82 + 4,21 g/con va 47,41 + 1,72 g/con.
biéu nay chung td, ca diéu hong thé hién kha
nang tang trudng khoi luong tot hon ca roé phi, voi
muc 13,9%, trong diéu kién thi nghiém. Péng thoi,
toc do tang trudng khoi luong tuyét doi cua ca &
nghiém thirc Ca_Dhong (0,87 + 0,00 g/ngay) ciing
tot hon so voi nghiém thic Ca_Rphi (0,74 + 0,01
g/ngay). Su sai khac ghi nhan duwoc & ca hai
nghiém thtrc c6 y nghia vé mat thong ke (p < 0,05).

Bang 3. Ting trudng vé khai luong va chiéu dai ctia cd & cac nghiém thic thi nghiém

Khoi luong ca ban dau (g/con) 3,99 + 0,52 3,98 + 0,59

Khéi luong c4 thu hoach (g/con) 40,82 + 4,21° 4741+ 1,72°

Toc do tang trudng khoi luong tuyét doi (g/ngay) 0,74 +0,01° 0,87 + 0,00
Chiéu dai ca ban dau (cm/con) 6,09 + 0,52 5,90 + 0,42

Chiéu dai ca thu hoach (cm/con) 12,51 + 1,34" 15,14 + 1,20°

Toc do tang trudng chiéu dai tuyét doi (cm/ngay) 0,13 +0,00? 0,18 +0,01°

Ghi chii: Céc s6'liéu trong bang duroc biéu thi dudi dang trung binh + dp léch chuan, céc so liéu trén
cung hang co chi cai khac nhau Ia sai khac co y nghia vé mat thong ké (p < 0,05)

Két qua theo doi toc do tang trudong vé chiéu
dai ciing twong tw nhu gia tri khoi luong ca khi
tang dan theo thoi gian nuoi va co su khac biét
gitta cac nghiém thuc. Két qua nghién ctru cho
thay, cac bé nuoi trong nghiém thic Ca_Dhong
ludn co toc do tang truong vé chiéu dai 16n hon va
khi ca cang 16n thi sy khac biét ngay cang ro rang
hon. Trong 35 ngay nudi dau tién, chiéu dai cta ca
chua c6 su khac biet thong ké (p > 0,05) vé su ting
truong & cac nghiém thic thi nghiém, cac gia tri
dao dong trong khoang 5,90 - 10,36 cm/con. Trong
khi d6, su khac biét co y nghia (p < 0,05) vé khoi
lwong ca & hai nghiém thuic thi nghiém da duoc
ghi nhan sau 28 ngay nuoi. Nhu vay, so véi chi tiéu

chiéu dai thi su ting trudng ctia ca ro phi va diéu
hong c6 thé biéu hién ro rang hon & chi tiéu khoi
luong.

3.3. Ty le song ctia ca nuoi thi nghiém

Xac dinh ty 1é song nham danh gia duoc su
phu hop cung hiéu qua va kha thi cia mo hinh
nuodi trong ap dung thuc té. Két qua & bang 4 cho
thay, tai thoi diém két thic vu nuoi, ca diéu hong &
nghiém thitc Ca_Dhong c6 ty 1é song dat 95,33 +
1,15%. Gia tri nay cao hon (4%, p < 0,05) so voi
nghiém thitc Ca_Rphi khi ty 1é song cta ca chi dat
91,33 + 2,31%. biéu nay c6 thé duoc giai thich, la
do biofloc & nghiém thic Ca_Dhong hoat dong
hiéu qua hon so véi nghiém thiec Ca_Rphi. Tt do,
nguén dinh duong du thita (d6ng vai tro 1a cac
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chat gay 6 nhiém méi truong) trong suoét qua trinh
nudi duogc st dung/chuyén hoa cung voi su sinh
trudng cuia chung.

Nhan dinh nay duoc ciing c6 thong qua viec
luon duy tri néng do thap hon dang ké (p< 0,05)
ctia cac hop chat nito gay doc duoi dang TAN va
NO,-N (tac nhan c6 kha nang tc ché hoat dong
song cua doi twong thiy san) trong moi truong
nudc & cac bé nuodi nghieém thirc Ca_Dhong. Két
qua la méi truong nuodi tréd nén thuan loi hon cho
ca sinh trudng va phat trién, tir 6 gép phan nang
ty lé song tot hon ctia ca diéu hong (nghiém thic
Ca_Dhong) so v6i cad ro phi (nghiém thic
Ca_Rphi). Su chénh léch nay gitta hai nghiém thic
dat 4,2% va c6 y nghia vé mat thong ke (p< 0,05).

Bang 4. Ty le song (%) cta ca thi nghiém tai

théi diém cudi vu nuobi

, Nghiém thtc thi nghiém
Chi tiéu
Ca_Rphi Ca_Dhong
o lﬁ) jong 91,33+2,31* | 9533+1,15"
0

Ghi chu: Céc so liéu trong bang duoc biéu thi
duwdi dang trung binh + do léch chuan, céc so liéu
trén cung hang co chir cai khac nhau la sai khac co
y nghia vé mat thong ké (p < 0,05)

Chi tiéu ty 1é song cta ca diéu hong va ro phi
trong nghién ctu nay (bang 4) nhin chung dat
hiéu qua tot hon so véi cac gia tri ghi nhan duoc
cong bo trén hai doi twong nudi nay voi diéu kién
nudi binh thuong. Doi voi ca dieu hong, theo két
qua diéu tra ctia Tran Van Viét (2016) [13], ty le
song trung binh ctia ching khi nuéi 16ng bé chi
dat 65,1%. Gia tri nay duwoc ghi nhan dao dong

trong khoang cao hon, 91,1 - 97,8%, so v6i nghién
ctru ctia Tran Lé Cam Ta va cs (2020) & diéu kién
phong thi nghiém [14]. Trong khi d¢, tai thoi diém
thu hoach, nghién ctru ctia Tran Thi Nang Thu va
cs (2022) [15] ghi nhan duogc ca ro phi wong nuoi
trong giai dat ty 1é song trung binh & muc 80,0%.
Ty lé song cta ca ro phi thé hién gia tri tot hon
(96,7%) theo nghién ctu cta Nguyén Thi Ngoc
Anh va cs (2017) [16], tuy nhién trong nghién ctru
nay, d0 man ctia moi truong nudc nudi duoc duy
tri & nguong 10 ppt.

3.4. Thanh phén dinh dudng ctia biofloc

Trong hé thong biofloc, ngoai tac dung giup
cai thién chat luong nuéc chung con dugc xem la
nguon cung cap thic an giau dinh duong [1, 5].
Tt do, viec st dung biofloc nhe ngudén dinh
duong tai chdé bd sung cé thé gép phan thuc diy
tang truéng cua cac doi tuong nuodi. Két qua &
bang 5 cho thay, thanh phan va gia tri dinh duong
protein ctia biofloc trong hai nghiém thac thi
nghiém thé hién su khac nhau, véi ham luong tot
hon & nghiém thitc Ca_Dhong. Cu thé, protein
téng so cua biofloc & nghiém thitc nay vao cudi vu
nuoi dat gia tri 28,69 + 1,49%, nhiéu hon 3,1% (p <
0,05) gia tri xac dinh dwoc & nghiém thic
Ca_Rphi (25,61 + 1,30%). Quan trong hon, su léon
hon c6 y nghia vé mat thong ké (p < 0,05) twong
te cting duoc ghi nhan do6i voi hau hét cac loai
amino axit thiét yéu (ngoai trir phenylalanine) &
biofloc ctia nghiém thitc Ca_Dhong. Diéu nay
déng nghia voi viéc gia tri dinh duong protein b6
sung tir biofloc trong moi truong bé nudi &
nghiém thitc Ca_Dhong dugc xem 1a tot hon so
véi nghiém thirc con lai.

Bang 5. Thanh phin héa hoc ciia biofloc trong cac bé nuoi thi nghiém

Nghiém thitc thi nghiém
Thanh phan
Ca_Rphi Ca_Dhong
Protein tong s6 (% DW) 25,61 + 1,30° 28,69 + 1,49°
Tro (% DW) 31,26 + 1,26% 27,27 +0,82°
Amino axit thiét yéu (% DW)
Arginine 0,18 + 0,06* 0,32 + 0,09
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Lysine 0,35+ 0,05* 0,42 + 0,03
Histidine 0,13 +0,02% 0,18 +£0,04°
Threonine 0,32 + 0,03? 0,46 + 0,04
Valine 0,19+ 0,05* 0,28 + 0,08
Leucine 0,19+ 0,02* 0,28 + 0,06"
Isoleucine 0,28 + 0,082 0,38 +0,07°
Methionine 0,36 + 0,06 0,49 + 0,15
Phenylalanine 0,43 + 0,07 0,42+ 0,17
Trytophan 0,03 + 0,01° 0,07 +0,01°

Ghi chu: DW: Khoi hrong kho. Céc sé liéu trong bang duoc biéu thi dudi dang trung binh + do léch
chudn. S0 liéu trén cung hang co chir cdi khdc nhau thé hién sai khdc co y nghia vé mat thong ké (p <

0,05).

Dang chu vy, so v6i ham lwong cac amino axit
thiét yéu trong bot ca [17] (thanh phan chinh
trong thic an cong nghiép) thi cac gia tri thu duoc
nay tir biofloc trong diéu kién thi nghiém 1a tuong
doi thap. Nhu vay, két qua nghién ctru nay con gop
phan chi ra rang, kha nang st dung biofloc nhu 1a
ngudn dinh duong protein chinh (thay thé nguon
protein dong vat trong thitc an céng nghiép) cho
cac doi twong nuoi trong thiy san la khong thé.

Két qua vé nong do SS va thanh phan tro cé
thé gop phan giai thich cho su chénh léch nay gitra
cac nghiém thirc thi nghiém. Cu thé, voi viéc luon
duy tri ham luong SS (trong suét qua trinh nuoi)
va tro (cudi vu nuoi) thdp hon & nghiém thic
Ca_Dhong (p < 0,05), biofloc & nghiém thitc nay co6
khuynh huong sinh trudng va phat trién sinh khoi
moi nhiéu hon so véi nghiém thic Ca_Rphi. Hay
ndi cach khac, biofloc & bé nuoi ca diéu hong co
“tudi doi” tré hon so voi & bé nuoi ca ro phi. Chinh
diéu nay dan dén thanh phan dinh duong cua
biofloc (protein va amino axit trong nghién ctu
nay) duoc tao ra lién tuc va duy tri véi ham luong
nhiéu hon trong moéi truong nudi & cac bé nghiem
thitc Ca_Dhong. Ty 1lé nghich gitta ham lwong
protein va tro cua biofloc cting duoc ghi nhan boi
Khanjani va cs (2021) [18] khi nudi ca r6 phi

(Oreochoromis niloticus) trong hé thong biofloc.
Két qua nghién cttu ciing chi ra rang, kich c& cia
biofloc cang nho thi ham luong protein ctia chung
cang cao. Nhin chung, viéc hinh thanh biofloc cé
nguédn dinh dudng protein va amino axit thiét yéu
b6 sung tai chd tot hon da gop phan giai thich cho
kha nang tang truong tot hon (ca vé khoi luong va
chiéu dai) cia ca diéu héng so voi ca ro phi sau 50
ngay nuodi trong diéu kién thi nghiém.

3.5. Kha ning chdng chiu stress moéi truong
dot ngdt ciia ca thi nghiém

Két qua vé kha nang chong chiu stress moi
truong dot ngot cia ca ro phi va diéu hong tai thoi
diém thu hoach cho thay, hai loai nay c6 phan tmg
giobng nhau doi voi cac yéu to stress trong qua
trinh th nghiém. Cu thé, ca ro phi va ca dieu
hong déu duoc ghi nhan chét & nguong gia tri pH
3, nhiét do 10°C hoac 40°C, d6 man 40 ppt. Trong
do, khi khong duoc nudi trong moi trueong biofloc,
ca ro phi (nghiém thic DC_Rphi) va c4 diéu héng
(nghiém thic DC_Dhong) thé hién su khac nhau
khong c6 y nghia (p> 0,05) vé kha nang chong
chiu stress moi truong. Piéu nay trai nguoc lai voi
két qua ghi nhan khi hai d6i twong nay duoc nuoi
trong moi truong biofloc. Bang 6 cho thay, ca dieu
hong & nghiém thitc Ca_Dhong c6 thé chiu dung
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voi nhitng bién dong dot ngot vé moi truong tot

Ca_Dhong luén lau hon so voéi ca tir nghiém thiec

hon so voi ca r6 phi. Diéu nay biéu thi qua thoi Ca_Rphi (nghiém thitc Ca_Rphi), p< 0,05.
gian chét hoan toan cia ca tr nghiém thic
Bang 6. Kha niing chong chiju stress moi truong dot ngét ciia c4 sau thi nghiém nudi

Yeéu 6 Thoi gian chiu dung ctia ca (phut)
R Giatri | Nghiémthiee | Nghiémthac | Nghiem thic Nghiém thtc
gay stress DC_Rphi Ca_Rphi bC_Dhong Ca_Dhong
3 5701,5 14,30 4,5 6,70 2,3 24,70 3,1¢
pH 6,5
9,5
10 15,7 02,1 81,3012,1° 13,30 1,5* 114,0 0'9,6°
Nhiét do
¢0) 20
40 138,7 O 20,4* 223,30 27,5 128,3 O 25,2 300,3 0'9,5"
5
D6 man 15
(bpt) 30
40 84,70 12,7° 723,30 75,1° 86,0 0 15,1° 913,3 0 70,2¢

Ghi chu: ““ thé hién viéc khong ghi nhan duoc hién tuong c4 chét hoan toan trong qud trinh thir
nghiém. Cdc so liéu trong bang duroc biéu thi duoi dang trung binh O do léch chudn. So' liéu trén cung
hang co chit cdi khdc nhau thé hién sai khdc co y nghia vé mat thong ké (p< 0,05)

Kha niang chong chiu stress moi truong tot
hon ctia ca diéu hong khi nuoi trong moi truong
biofloc c6 thé duoc giai thich 1a do viéc ti€p can voi
nguodn dinh duong amino axit thiét yéu nhiéu hon
(Bang 5) ctia ching trong suét qua trinh sinh
truong va phat trién. Theo Vijayaram va cs (2024)
[19], cac axit amin thiét yéu c6 vai tro thuc ddy he
mién dich, gidm stress va gia tang ty l¢ song cta
cac loai ca nhu: methionine, lysine, trytophan va
arginine. Diéu nay phu hop voi két qua ghi nhan &
bang 5 khi nguén bé sung dinh dudng amino axit
thiét yéu tai cho (biofloc) déu duy tri voi ham
luong cao hon dang ké (p < 0,05, ngoai trir
phenylalanine) & cac bé nuodi nghiém thic
Ca_Dhong so voi nghiém thic Ca_Rphi.

4. KET LUAN VA BE NGHI

4.1. Két luan

C4 diéu hdong ghi nhan kha nang tang trudng
vé khoi luong, chiéu dai va ty 1¢ song tot hon &
nghiém thic Ca_Dhong (p< 0,05), v6i cac gia tri
dat duoc ¢ cudi vu nuoi la 47,41 + 1,72 g/con,
15,14 = 1,20 cm/con va 95,33 £ 1,15%.

Thanh phan gi4a tri dinh duong protein va
amino axit thiét yéu cua biofloc trong cac bé nuoi
ctia nghiém thitc Ca_Dhong c6 ham lwong cao hon
dang ké (ngoai trir phenylalanine, p > 0,05) so voi
nghiém thic Ca_Rphi.

C4 ro phi va ca diéu hong c6 ngudng stress
moi truong gay chét nhu nhau, bao gém: pH 3,
nhiét do 10°C hoac 40°C, do man 40 ppt. Ca diéu
hong c6 kha nang chiu dung voi nhitng bién dong
dot ngot vé moi truong tot hon so voi ¢4 ro phi.

4.2. Dé nghi

Phat trién mo hinh nuoi biofloc déi voi ca dieu
hong (Oreochromis sp.) sé cho hiéu qua nuoi tot
hon ca ro phi vin (Oreochromis niloticus)

Can nghién ctru va danh gia su thay ddéi vé cac
chi tiéu sinh ly, sinh héa (hong cau, hormone...)
cta ca diéu hong va ca ro phi dudi cac diéu kién
stress moi truong.
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GROWTH PERFORMACES AND STRESS-TOLERANT ABILITIES BETWEEN NILE
TILAPIA (Oreochromis niloticus) AND RED TILAPIA (Oreochromissp.) REARED WITH
BIOFLOC TECHNOLOGY

Nguyen Tu Minh', Nguyen Van Huy'
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Summary

This study was conducted to determine the preferable appropriateness between Nile tilapia
(Oreochromis niloticus) and Red tilapia (Oreochromis sp.) for biofloc-based aquaculture
systems using carbon source from sugar cane molasses. The 50 day experiment consisted of
two treatments, with triplicates each, including (1) Ca_Rphi: Nile tilapia in biofloc and (2)
Ca_Dhong: Red tilapia in biofloc. Piscine seeds (on average weight and length of 3.9 g and
59 cm) were reared in composite tanks (200 L/tank) at the stocking density of 50
fishes/tank. The experiemtal results illustrated better water quality, as indications of lower
TAN, NO,-N and PO*-P levels (p < 0.05), in the Ca_Dhong treatment versus Ca_Rphi
treatment. Red tilapia indicated superior growth performances (p < 0.05) in terms of weight
and survival rate (40.82 + 4.21 g/fish and 95.33 + 1.15%, respectively) to those of Nile tilapia
(12.51 + 1.34 g/fish and 91.33 + 2.31%). Biofloc formed in the Ca_Dhong tanks had a higher
total protein (28.69 + 1.49% DW) than that in the Ca_Rphi tanks, p < 0.05. Significant
superiority, p < 0.05, was also documented for the essential amino acids profile (except for
phenylalanine, p > 0.05) of biofloc in the Ca_Dhong treatment. The harvestable Red tilapia
and Nile tilapia showed identical tolerant capacities against the abrupt environmental stress
factors, with the piscine pH, salinity, and temperature thresholds of 3, 40 ppt, and 10°C or
40°C, respectively. Red tilapia possessed the better stress-tolerant abilities (p < 0.05) as

compared to Nile tilapia.

Keywords: Red tilapia, Nile tilapia, stress tolerance, biofloc environment, growth.
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HIEU QUA HE THONG TUAN HOAN KET HOP
AQUAPONICS - VI TAO: BANH GIA CHAT LUONG NUGC
VA TANG TRUONG SINH KHOI

Co Thij Kinh" ", Lé Quang Huy!, Tra Vin Tung’, Vit Quang Manh?, L& Thai Hoang®
"Vien Cong nghé Ung dung va Phat trién bén ving, Truong Pai hoc Nguyén Tit Thanh

?Trung tAm Nghién ciu Gido duc Tai nguyén da dang sinh hoc, Truong Pai hoc Swr pham Ha Noi

TOM TAT

" Email- ctkinh@ntt.edu.vn

Heé thong aquaponics két hop vi tdo 1a mo hinh nong nghiép cong nghé cao stt dung tio dé cai
thién chat luong nudc va ting hiéu qua san xuat trong nuoi ca va trong rau. Nghién ctru nham
danh gia su tang trudng sinh khoéi ctia ca va rau, déng thoi theo doi cac chi tiéu chat luong nudc.
Thi nghiém gém ba nghiém thic: (1) Hé thong aquaponics, (2) Hé thong aquaponics két hop
nuoéi vi tdo Chlorella vulgaris, (3) Hée thong nudi ca diéu hong tham canh. Sau 63 ngay theo doi,
toc do tang trudng va sinh khai ctia ca dieéu hong nudi trong hé thong aquaponics - vi tdo cao hon
dang ké so vdi cac nghiém thic con lai. Tuong tu, sinh khoi tuoi ctia rau cai ngot thu hoach & hée
thong aquaponics - vi tdo ciing cao hon so voi hé thong aquaponics thong thuong. Cac chi tiéu
chat luong nudc nhu: Nhiét do, pH, DO, TAN, NO,, NO; va PO,* trong bé ca ctua hé thong
aquaponics - vi tdo duoc duy tri & muc thich hop, ddm bao diéu kién thuan loi cho su phat trién

clia c4 va rau trong hé thong.

Tt khéa: Aquaponics, Chlorella vulgaris, nuoi trong thuy sédn, c4 diéu hong, cai ngot.

1. BAT VAN BE

Su gia tang nhanh chong ctia dan s6 toan cau
da dan dén nhiéu thach thic nhu: Khan hiém
nuoc, suy thoai dat canh tac, bién déi khi hau,
nhiém man, ... gy anh hudéng dén san xuat luong
thuc [1, 2]. Nham gop phan gidi quyét nhu cau
thuc phdm trong diéu kién tai nguyén ngay cang
khan hiém, can c6 su chuyén déi tir cAc mé hinh
canh tac dua trén ting trudng vo han sang cac
phuong thitc canh tdc mot cach can bang va bén
ving [3]. D6i voi nganh nuoi trong thiy san, viec
x4 thai tir cac hoat dong nuoi trong theo cac hinh
thitc nuoi tham canh truyén thong trong ao dat
hodc trong cac thuy vuc mé dat ra moi de doa
nghiém trong d6i voi moéi truong va hé sinh thai
thay sinh [4, 5]. Ngoai ra, 6 nhiém nuéc do nuéc
thai nuoi trong thiy san c6 thé tac dong xau dén
stc khoe con nguoi va gay anh hudng dén su bén
vitng ctia nguon loi thay san [6, 7]. Dé giai quyét
cac van dé nay, viéc ap dung cac phuong phap

canh tac hodc san xuit than thién véi moi truong
va bén vimng la can thiét.

Nuoi thiy san két hop voéi trong rau thiy canh
trong mot hé thong tuan hoan nudc duoc goi la
aquaponics day duoc xem la mot phuong phap san
xuat thuc phdm sang tao va than thién voi moi
truong [1, 2, 8]. Mot cach cu thé, aquaponics két
hop nuéi thily san va nong nghiép thay canh trong
mot moi truong cong sinh, trong d6 chat dinh
duong tir nudc thai ctia qua trinh nudi thay san
lam nguén cung cip dinh duong cho hé thong
thity canh cay trong nho cac chu trinh sinh hoc tu
nhién va tuan hoan nudc tai ché cho bé nuoéi thay
san [1, 9, 10]. Vé6i dac tinh tuan hoan va gan nhu
khong xa thai, aquaponics cung cap giai phap kha
thi cho viéc xtt Iy nudc thai tir nuoi trong thay san
bang cach tai ché chat dinh duong va nuoc thai
trong he thong, giam thiéu chat thai doc hai tit cac
trang trai nu6i trong thily san, st dung tai nguyén
dat va nuoc han ché va mang lai loi ich kinh té tir
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viéc san xuat thuc phdm, bao gom ca va cay trong
mot cach bén vimng [8, 11].

Do hiéu suat st dung dam cua hé thong
aquaponics thap, dac biét 1a trong diéu kién mat do
ca nuodi cao, phan 16n dam sé toén tai trong hé
thong va gay ra nhing tac dong nghiém trong vé
moi truong va doi hoi mot s6 cai tién vé mat ky
thuat dé tang cuong kha nang duy tri ham luong
dinh duong & muc t6i vu [2, 9, 12]. D€ giai quyét
van dé nay cing nhu nang cao hiéu qua va tinh
bén vimg ctia hé théng aquaponics, mé hinh
aquaponics c6 két hop nuoi vi tdo da duoc dé xuat
dua tren kha nang chuyén hoa cac chat vo co va
hittu co do su phoi hop gitta vi khudn va vi tao
trong hé thong [13 - 16].

Mot s6 nghién cttu cho thay, vi tdo Chlorella
sp. ¢ hiéu qua trong viéc loai bo chat dinh duong
ttr bé nuoi, cai thién chat lwong nudc [14, 17]. Cac
loai tdo khac nhau c6 kha ning hip thu dinh
duong va tuong thich voi cay trong khac nhau, anh
huéng dén hiéu qua tai ché dinh duong va nang
suat hé thong. Nghién ctu cua Addy va cs
(2017)[14] cho thay, tdo co thé cai thién chat
luong nudc trong hé thong aquaponics, gitp kiém
soat sur giam pH lién quan dén qua trinh nitrat hoa,
tao ra oxy hoa tan trong hé thong. Dua trén cac co
s& trén, viéc xem xét phat trién he thong mo hinh
aquaponics - vi tdo duwgc coi la mot trong nhiing
hudng phat trién day hia hen cta nuoi trong thiy
san hién dai. Nghién ctru nay duoc thuc hién nhim
phat trién mo hinh hé théng nudi trong thiy san
tuan hoan két hop aquaponics va vi tdo Chlorella
vulgaris voi muc tiéu danh gia ting truéng sinh
khoi ctia cac doi tuong nuodi va mic do duy tri chat
luong nudc trong he thong.

2. PHUONG PHAP NGHIEN CUU

2.1 Phuong phap b6 tri thi nghiém

Nghién ctru duoc tién hanh trong 9 tuan tai
Phong thi nghiém Sinh thai moi truong, Vien Ung
dung Cong nghé va phat trién bén viing, Truong
Pai hoc Nguyén Tat Thanh. C6 3 nghiém thic
duoc trién khai gom: (1) He thong aquaponics; (2)
Heé thong aquaponics - vi tdo. (3) Hé théng nudi ca
diéu hong tham canh. O' nghiém thic 1 (NT - 1) va
nghiém thiac 2 (NT - 2), moi hé thong aquaponics

gom céac thanh phan chtt yéu nhu sau: Mot bé nuoi
ca chinh bang kinh hinh chit nhat thé tich 360 L,
mot bé loc sinh hoc bang nhua thé tich 200 L (st
dung gia thé hat Kalnes khoang 50% thé tich va co
suc khi), mot bé ling bang nhua thé tich 200 L, bé
cap nuoc tu dong biang nhua thé tich 200 L. He
thong thily canh st dung 3 chau nhua va bo tri
theo ky thuat mang dinh duong (NFT), moéi chau
c6 kich thudc 105 x 43 x 16 cm, moi chau trong 12
cay cai ngot giong. O nghiém thic 2, mot bé nuoi
vi tdo bang kinh (hinh chir nhat kich thuéc 35 x 35
x 70 cm voi thé tich 65 L) duoc néi vao mo hinh
aquaponics trudc bé nuoi ca (dwoc mo ta nhu hinh
.0 nghiém thtec 3, c4 diéu hong duoc nuodi trong
mot bé nhua tron thé tich 500 L, c6 noi voi mot bé
ling can so bo thé tich 200 L. O cac bé nuoi ca va
bé loc sinh hoc & cac nghiém thic, may bom va
may suc khi duoc lap dit va hoan thién dé dam
bao hé thong duoc suc khi va tuan hoan lién tuc.

Cé4 diéu hong (Oreochromis sp.) giong (con
goi la ca ro phi do) cé khai luong co thé trung binh
7,03 £ 1,45 g da duoc st dung. Mat do tha nuéi la
90 con/m®. Ty lé cho an khoang 2% sinh
khoi/ngay. Thitc an cho ca duoc dung la loai cam
vien 2 mm voi thanh phan 28% protein chuyén
dung cho c4 diéu héng dudi 200 g dwoc san xuat
béi Cong ty Cagrill (My). C4 diéu hong giong
duoc van chuyén tir trai giong duoc nuoi thuan
them khoang 10 ngay trong bé & phong thi
nghiém dé dam bao ca nuodi khong bi soc do van
chuyén va thay déi diéu kién nuo6i. Nuoc duoc tuan
hoan lién tuc trong ca 3 hé thong va dinh ky nuoc
duoc thém vao dé bu trir luong nuéc hao hut do
boc hoi. 10 mau ca ngau nhién duoc ldy mau vao
dau va cu6i thi nghiém d€ can khéi luong. Rau
duoc trong trong NT - 1va NT - 2 1a rau cai ngot
(Brassica integrifolia). O mbi chau thily canh
trong 12 cay non khoe manh da dugc uvom trén gia
thé xo dura trong 15 ngay trudc khi dua vao trong
trong hé thong. Nghién cttu nay st dung 4nh sang
mat troi cho su phat trién ctia rau, co bé sung dén
LED (4nh sang tring) 8 gio/ngay vao budi chiéu
(khi khong c6 anh sang mat troi truc ti€p ¢ khu
vuc thi nghiém). Rau dugc tréong vao hé thong
muon hon so voi ngay tha ca 14 ngay dé dam bao
c6 ngudn dinh duong ban dau trong nudc cho rau
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phat trién. Rau duoc thu hoach sau 49 ngay trong,
twong ung voi thoi diém két thac van hanh cac

nghiém thtc (sau 63 ngay).
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Hinh 1. Hinh vé mé phdng hé thdng aquaponics - vi tdo & nghiém thirc NT - 2

Ghi nhan s6 lieu khoi luong ca ¢ thoi diém thu
hoach d@é danh gia hiéu suat tang truéong. Trong
qua trinh nuéi, quan sat va ghi nhan hanh vi, luong
thitc an va strc khoe téng thé cta ca dé hiéu chinh
luong thirc an néu can thiét. Luong c4 bi hao hut
duoc ghi nhan trong suét qua trinh thi nghiém.

O bé nuoi vi tao, vi tao Chlorella vulgaris 1a
loai vi tao duoc ting dung phé bién lam thitc an tu
nhién trong nuoi trong thily san cé kha nang hap
thu chat dinh duong va tao moi truong tot duoc st
dung. Vi tdo Chlorella vulgaris dugc lay tir mau
giong thuan ctia Phong thi nghiém Sinh thai moi
truong, Truong Dai hoc Nguyén Tat Thanh. Trudc
khi dua vao nuoi sinh khéi trong NT - 2, vi tdo nay
duoc nudi cdy nhan sinh khoi bang moi truong
BG11. Vi tao Chlorella vulgaris duoc nudi ciy
chuyén gitr giong va hoat héa trong binh nhuya 5 L
(chtra 4 lit moi truong BG11) & nhiét do 25 - 28°C.
Chuén bi hé thong suc khi va chiéu sang lién tuc
cho bé nuoi tdo. Trong khoang thoi gian tir 10 - 14
ngay tao nuodi cay sé dat mat do cao va toc do tang
truong 6n dinh nhat, tdo sé duoc chuyén sang nudi
trong trong bé nuoi vi tdo & NT - 2 voi ti 1é khoang
5% thé tich bé tao. Trong nghién cttu nay, vi tdo

duoc dua vao hé thong NT - 2 ké tir ngay the 14
sau khi tha ca.

Su tang trudng ctia vi tdo trong bé nudi tdo va
bé nuoi ca dugc theo doi nham danh gia cac yéu to
anh huong quan trong lén sy song cua tdo trong
bé nuoi tdo va bé nuoi ca trong hé thong. Mat do
té€ bao vi tdo trong sudt qua trinh thi nghiém duoc
theo doi bang phuong phap do quang phd tai budc
séng 680 nm (con goi la OD680). Gia tri OD680
cang cao cho thay, mat do vi tdo cang nhiéu trong
bé nuoi.

2.2. Phuong phap l1dy mau va phan tich

Céc thong so quan sat doi voi ca bao gom: Ty
le song, gia tri tdng trudng khoi lwong va sinh khoi
ca & thoi diém thu hoach. D6i voi rau, tién hanh
can khoi luwong tuoi cua rau khi thu hoach. Cac
thong s6 chat luong nuéc nhu: Nhiet do, pH, oxy
hoa tan (DO) duoc do bang thiét bi kiém tra nudc
& bé ca ctia cac nghiém thuc. Cac chi tiéu tong
ammonia (TAN), nitrite (NO,), nitrate (NO;) va
phosphate (PO,*) dugc thu mau véi tan suat moi
tuan 1 lan va duoc phan tich theo phuong phap
tiéu chuén [18]. Dt liéu vé ty 1é song va sinh khoi
duoc tinh bang cac cong thirc nhu sau:
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- T7 I¢ song: SR = (Nt/No) x 100%

Trong d6: SR (Survival rate) 1a ti 1é song (%);
Nt 1a so luong ca sau khi két thuc thi nghiém; No
1a s6 luong ca ban dau khi tién hanh thi nghiém.

- Ting truong khoi lrong: AW = Wt - Wo

Trong do: AW 1a ting treong khoi luong (g);
Wt 1a khoi luong trung binh & ngay t (g); Wo 1a
khoi luong trung binh ¢ thoi diém ban dau (g).

-Sinh khot B=W xn

Trong d6: B 1a sinh khoi (g); W 1a khéi luong
trung binh (g); N 1a s6 luong ca thé.

Cac dir lieu khoi lwong ca trung binh, khoi
luong rau trung binh, sinh khéi ca va sinh khoi rau
va gia tri cac thong so6 chat luong nudc duoc tinh
toan bang phan mém Microsoft Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Chat luong nuéoc

Bién dong gia tri cac thong so chat luong nudc
bao gom: pH, nhiét do, oxy hoa tan (DO), tong
dam ammonia (TAN), nitrite (NO,), nitrate (NO;,
va phosphate (PO,*) do dac & bé ca cua cac
nghiém thic NT - 1 (hé thong aquaponics), NT-2
(hé thong aquaponics - vi tao), NT - 3 (hé thong
nudi ca tham canh) duoc trinh bay bang 1. Két qua
cho thay, gi6i han cac thong so chat luong nuoc do
dac trong bé nuoi ca & ca hai hé thong aquaponics
(NT - 1) va aquaponics - vi tdo (NT - 2) trong giai
doan van hanh cac nghiém thac (63 ngay) déu
nam trong nguong chat luong nudc phu hop cho
su sinh trudng va phat trién ctia nhom cé ro phi
(bao gébm ca diéu hong) trong hé thong
aquaponics hodc & cac nghién ctru khac (Bang 1).
Gia tri do dac ca chi tiéu chat luong nudc & cac he
thong aquaponics (NT - 1 va NT - 2) nhin chung
thap hon so voi hé thong nu6i tham canh (NT - 3).

So sanh chat luong nuoc gitta NT-2va NT - 1,
cho thay khoang bién dong cac chi tieu ¢ ca 2
nghiém thitc & mic twong duong nhau, ngoai trir
gia tri TAN va NO, toi da & NT - 2. Nong do TAN
va NO, t6i da & NT - 2 lan luot 1a 8,44 mg N/L va
17,4 mg N/L, & mttc thap hon so voi gia tri tuong
ung & NT - 1 (ndong do TAN va NO; toi da 1an luot
la 12,50 mg N/L va 26,9 mg N/L). Amonia
(NH,//NH,) 1a san phdm bai tiét chinh cta ca va

cting xay ra do sy phan hiy cta thic an thira. Day
la thanh phan gay doc cho ca néu tich tu & muc
cao trong hé thong nudi ca. Theo Hu va cs (2015)
[19], ham luong TAN trong hé thong aquaponics
dat muc 11 - 33 mg N/L van pht hop cho su sinh
trudng va phat trién cta ca diéu héng. Tuy nhién,
Li va Li (2009) [20] canh bao rang néng do
ammonia trong hé thong nuoi tréong thiy san nén
dusi 3,78 mg N/L. Trong nghién ctru nay, ham
luong TAN t6i da trong bé ca & 2 nghiém thic
aquaponics la NT - 1 (12,50 mg N/L) va NT - 2
(8,44 mg N/L) nhin chung tuong doi thap.

Phan 16n NO,” dén tir qué trinh nitrate héa
(quéa trinh oxy hoa NH,* thanh NO, va NO;), ma
ngudn goc cac dang dam nay cha yéu tir thic an
cho ca nuoi [9]. Ham luong NO5 thuong duoc xem
la tuong doi an toan doi voi c4 nudi va rau trong
trong hé thong aquaponics. Moéi truong nudc co
ham luong NO; tiang cao thuong khong gay doc
d6i voi ca va hau hét cac loai ca c6 kha nang chiu
dung nong do NO; kha cao ma khong bi tac dong
dén stric khoe. NO, tuong doi khong doc doi voi ca
ngoai trit khi nong d9 qua cao tréen 90 mgN/L
[21]. Nhiéu nghién cttu cho thay, NO, khong gay
hai va la dang dam ly tudng cho cay trong [22]. O
cac nghiém thuc NT - 1 va NT - 2, rau cai ngot da
stt dung NO; c6 sin trong hé thong, do do néng
do NO; trong nudc & cac he thong nay duy tri &
muc khong qua cao.

Trong nghién nay, khoang bién dong ham
luong PO,* ghi nhan & NT - 2 (0,52 - 1,38 mgP/L),
thap hon so voi gia tri tuong tng & NT - 1 (0,40 -
3,24 mg P/L) va NT-3 (0,84 - 4,86 mg P/L). PO % la
mot trong nhimmg chat dinh dudéng quan trong
duoc cay trong va ca st dung cho viéc hinh thanh
xXuong cung voi canxi. Nuwansi va cs (2017) [23]
da cong b6 ham lwong PO,* trong khoang 0,74 -
1,31 mg P/1 trong cac hé thong aquaponics da
canh, nhin chung & muc tuong dwong voi gia tri
ghi nhan & hé thong aquaponics - vi tdo trong
nghién cttu nay.

Nhue vay c6 thé thdy rang, hé thong
aquaponics - vi tdo co6 hiéu qua trong viéc giam
ham luong cac dang dinh dudng hoa tan bao gom:
TAN, NO,, NO, va PO,>. Mot s6 nghién cttu da
bao cdo rang hé thong aquaponics c6 thé gidm
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tong luong dam & mitc 30,6% [20], 40,32% [24], va
78,3% [25]. Cac nghién ctru khéac cing cho thay,
doi voi cac he thong co trong rau thiy canh c6 kha
nang lam giam dang ké ham luong PO,* trong hé
thong & muc 68,3% [24], 89% [26] va 50,3% [27].

Ché do cho an, thiét ké hé thong, cac loai thuc vat
khac nhau duoc st dung trong cac hé thong
aquaponics c6 thé 1a yéu t6 quan trong anh hudéng
dén hiéu qua chuyén hoa va loai bo dinh duong
trong heé thong [16].

Béng 1. Gidi han cac thong s6 chat hegng nudc bao gom: pH, nhiét d9, oxy hoa tan (DO), tdng amoniac
téng (TAN), nitrite (NO,), nitrate (NO;, phosphate (PO,*) do dat & bé cé ctia cac nghiém thizc NT - 1
(hé thong aquaponics), NT - 2 (hé thdng aquaponics - vi tdo), NT - 3 (hé thdng nudi c4a tham canh)
va so sanh véi gia tri pht hop cho nhém c4 r6 phi & cac nghién ciru khac

Chi tiéu phan tich NT-1

NT-2

Gi6i han phu hop cho
nhom ca ro phi & cac
nghién ctru khac

NT-3

Nhiét do nuaoc (°C) 26,9-29,1

26,9-29,1

18-32,9 [28]

pH 7,01-7,69

6,73 -7,44

6,96 - 7,65 6-9 [28]

DO (mg/L) 3,93 -5,34

3,61-5,68

3,26-5,12 >3 [30]

TAN (mg N/L) 0,46-12,50

0,24 - 8,44

0,17 - 3,78 [20]
1,60 - 21,48 11-33 [19]
1,1-24 [22]

NO, (mg N/L) 0,04-0,18

0,02-0,14

0,02-0,12 [31]
0,02 - 0,40 6,0 - 8,0 [14]
<5,0 [28]

NO; (mg N/L) 4,30 - 26,90

2,62-174

0,2-219 [32]
16 - 31 [19]
26,7 - 54,7 [22]

3,85- 36,30

PO,* (mg P/L) 0,40 - 3,24

0,52-1,38

0,01-4,7 [33]
0,01-2,4 [34]
7,6-9,0 [22]
2,5-4,4[27]

0,84 - 4,86

Khoang gidi han cac thong so chat luong nudc
& hé thong aquaponics - vi tdo duoc ghi nhan trong
nghién cttu ndy ciing nam trong pham vi t6i wu da
duoc bao cdo bao gom: Nhiét do (15 - 33°C) [28,
291, pH (6 - 9) [28], TAN [19, 20, 22], NO, [19, 22,
32], PO,* [22, 27, 33, 35]. Ngoai ra, do khong co su
khac biét 16m trong qua trinh quang hop gitra vi tao
va cac thuc vat bac cao [36], mit khac, do kich
thudc nho hon va giam so6 luong cac bao quan sinh
ly canh tranh néi tai, vi tdo c6 thé phat trién nhanh
hon nhiéu va st dung hiéu qua cac chat dinh
duong trong nudc so voi cac thuc vat bac cao [37,
38].

3.2. Ting trudng sinh khéi ctia c4 va rau

Két qua do dac ti le song, khoi luong céa trung
binh, tang trudng khoi luong ca, sinh khoi cia ca

diéu héng nuoi trong 3 nghiém thic duoc trinh
bay trong hinh 2. Két qua cho thay, ti 1é song, tang
trudng khoi luong va sinh khéi ctia ca diéu hong &
NT - 2 tuong dwong voi NT - 1 va cao hon so voi ca
dieu hong nuo6i khong st dung hé thong
aquaponics. Chi s6 tang trudng sinh khdi ca trung
binh & nghiém thitc aquaponics - vi tao thu hoach
dat muc 85,03 + 8,28 g/con so v6i nghiém thirc
aquaponics la 77,62 + 6,02 g/con sau 63 ngay nuo0i.
biéu nay cho thay, hé thong aquaponics - vi tao
anh huong dén ty lé song, su sinh trudng va phat
trién cta ca nuoi. O NT=3, ti 1é song, sy phat trién
va sinh khai thap cé thé do chat luong nudc chua
toi uvu. Bang 1 cho thdy, chat luong nudc cta ca
dieu hong nuo6i khong st dung hé thong
aquaponics co chat luong nuoc kém hon so voi 2
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nghiém thitc con lai, dac biét 1a nong do TAN va
NO,. Két qua cho thay, chat luong nudc rat quan
trong trong nudi trong thiy san vi day 1a yéu to
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gi6i han, dic biet NO,- c6 tinh doc hai doi voi su
sinh trudng cta ca [39].
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Hinh 2. Biéu d6 gia tri ti lé s6ng (A), khéi lrong ca trung binh (B), ting trudng khdi luong ca (C), sinh
khéi ctia ca diéu hong nuoi trong 3 nghiém thirc (NT - 1: Hé théng aquaponics, NT - 2: Hé thong
aquaponics - vi tdo; va NT - 3: Hé thdng nuéi c4 tham canh)

Két qua khao sat khoi luwong tuoi trung binh va
sinh khoéi rau khi thu hoach (sau 49 ngay tréng)
ctia cac nghiém thitc dugc thé hién ¢ hinh 3. Khoi
lwong rau trung binh ctia ciy rau cai ngot thu
hoach & nghiém thic aquaponics - vi tao dat 97,4 +
10,33 g/cay so v6i & nghiém thirc aquaponics la

A

120 r 97,4+10,33

+

93,8548,87

_I_

100 r
80 r

60

20 r

Kh&i lwgng rau thu hoach [g/cay]

NT-1 NT-2

93,85 + 8,87 g/cay sau 49 ngay trong. Mac du vay,
so voi dir lieu & cac nghién ctru Khac va tai liéu
huong dan canh tac, day chua phai 1a khoi luong
toi da cua loai rau nay. Giong rau nay trong diéu
kién canh tac thich hop c6 thé dat mirc khoang 150
g/cay sau 40 - 50 ngay tréng.

B

Sinh khéi rau thu hoach [kg]

NT-1 NT-2

Hinh 3. Trung binh khéi luong rau thu hoach (A) va téng sinh khdéi rau thu hoach (B) & cac nghiém thic
NT -1 (He thong aquaponics) va NT - 2 (Hé thong aquaponics - vi tio)

3.3. Su ting trudng sinh khoi vi to
Két qua do mat do quang & bang 4 cho thay,
budc song 680 nm (OD 680), mat do tao Chlorela

96

vulgaris taing dan trong 4 tuan sau khi tdo duoc
dua vao he thong (tir ngay 14), tuy nhién muac do
tang truong sinh khoi ctia vi tdo & bé vi tdo chua &
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mtc cao (nhu trong moi truong nudi cdy thuan khi
nhan giong trong moi truong BG11 giai doan
chuin bj giong trudc khi tién hanh thi nghiém -
khi gia tri OD 680 dat muc >1 sau khoang 10 ngay
nudi cay). Gia tri OD 680 do dac & bé ca ciing c6
khuynh huéng tuong tu. Cac nghién ctru trudce day
da chi ra rang, anh sang, nhiét do va cac chat dinh
duong (nhu dam, lan va car-bon) 1a nhimmg yéu to
then chot quyét dinh dén su sinh trudng ctia vi tdo
[40]. Trong nghién ctu nay, mac du vi tao
Chlorella vulgaris c6 kha nang thich tng tot va
duoc ky vong dong vai tro quan trong trong xuw ly
nudc va cung cap oxy cho hé théng aquaponics,
song két qua nghién ctru cho thay, mat do vi tao
trong he thong NT - 2 khong dat muc ky vong nhw
khi nu6i trong moi truong BG11. Nguyén nhan co
thé dén tir mot s6 yéu t6 han ché nhu: Cuong do
anh sang khong da, dao dong pH khong nam
trong nguong toi wu va diéu kién dinh duong trong
hé thong aquaponic chua dap tng day da nhu cau

ctia vi tdo. Mac du & c6 bé sung anh sang dén LED
vao buéi chiéu cho hé thong, nhung téng thoi gian
chiéu sang va cuong do anh sang cé thé chua dat
nguong can thiét dé thac ddy toc do sinh truéng
toi wu cta Chlorella vulgaris [41]. Bén canh do, pH
moi truong nudc trong NT - 2 dao dong trong
khoang 6,87 - 7,53, twong doi thap hon so voéi
khoang pH t6i wu 7,0 - 8,5 duoc khuyén nghi cho vi
tdo Chlorella vulgaris [42]. pH anh huong dén
hoat dong enzyme, kha nang hap thu dinh duong
va hiéu suat quang hop, do d6 su léch khoéi khoang
toi uu c6 thé lam giam toc do sinh truéng cua vi
tao [43, 44]. Ngoai ra, mac du hé thong NT-2 cé
hiéu qua trong viéc duy tri ham luong dinh dudong
pht hop cho c4 va rau, tuy nhién thanh phan dinh
duong danh riéng cho vi tao nhu: Lan (P), magié
Mg"), sat (Fe") va cac vi luong khac c6 thé
khong duoc cung cap day da hoac can déi nhu
trong moi truong nudi cdy BG11, dan dén gioi han
sinh trudong cta vi tao [45].
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Hinh 4. Két qua do mat d6 quang & budc song 680 nm (OD 680) theo théi gian van hanh hé thdng
aquaponics - vi tdo do & bé tdo va bé ca

bé nang cao hiéu qua nudi vi tao Chlorella
vulgaris trong hé thong aquaponics, cac nghién
ctru tiép theo can tap trung cai thién cung cip anh
sang, diéu chinh pH (trong khoang 7,0 - 8,5), b6
sung cac vi chat dinh duong can thiét. Ngoai ra,
can t6i wu hoa thiét ké bé nuoéi vi tdo dé dam bao
diéu kién dong chay, suc khi va tuan hoan phtt hop
v6i dac tinh sinh trudong cta vi tao.

4. KET LUAN

Nghién ctru danh gia sinh khoi va chat luong
nuéc trong hé thong tuan hoan két hop
aquaponics - vi tdo cho thdy, hé thong aquaponics

két hop voi vi tdo Chlorella vulgaris giup cai
thien chat luong nuoc hiéu qua hon so véi hé
thong aquaponics thong thuong, thé hién qua
viéc giam cac dang dinh dudng hoa tan nhu
TAN, NO; va PO,*. Tang truéng sinh khéi cta
ca va rau trong hé thong aquaponics — vi tdo
cting cao hon so v6i hé thong khong cé vi tao,
cho thay, tac dong tich cuc cta vi tdo dén ning
suat nuoi trong. Tuy nhién, mat do vi tio trong
hé théng chua dat mtc t6i wu, can ti€p tuc
nghién ctru cac yéu t6 moi truong dé nang cao
hiéu qua hé thong.
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LI CAM ON

Nghién ciu duoc hé tro kinh phi tir dé tai
nghién ciu khoa hoc Quy Gido sw Lé Tri Vién va
Truong Pai hoc Nguyén Tit Thanh. Nhom nghién
cuu Xin trdn trong cam on.
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EFFICIENCY OF THE AQUAPONICS - MICROALGAE CIRCULAR SYSTEM: ASSESSMENT
OF WATER QUALITY AND BIOMASS GROWTH

Co Thi Kinh', Le Quang Huy’, Tra Van Tung', Vu Quang Manh? Le Thai Hoang'
! Institute of Applied Technology and Sustainable Development,

Nguyen Tat Thanh University

? Center for Biodiversity Resources Education Research,

Hanoi National University of Education

Summary

The aquaponic system combined with microalgae farming a high-tech agricultural approach that
utilizes algae to enhance water quality and improve productivity in both aquaculture and crop
cultivation. This study aimed to assess the biomass growth of fish and vegetables as well as
monitor key water quality parameters. Three experimental treatments were established: (1) A
conventional aquaponics system, (2) An aquaponics system integrated with Chlorella vulgaris, (3)
An intensive red tilapia monoculture system. After 63 days, red tilapia cultured in the microalgae-
integrated aquaponics system showed significantly higher growth rates and fresh biomass than
those figures of the other treatments. Likewise, the fresh biomass of harvested mustard greens in
the microalgae-integrated aquaponics system was greater than that in the conventional
aquaponics setup. Water quality parameters such as temperature, pH, DO, TAN, NO,, NO,, PO,*
in the fish tanks of the microalgae-integrated aquaponics system were maintained within optimal
ranges, creating favorable conditions for the growth of both fish and vegetables.

Keywords: Aquaponics, aquaculture, Chlorella vulgaris, mustard greens, red tilapia.
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