TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP ISSN 2588-1256 Tap 6(3)-2022: 3119-3130

ANH HUONG CUA MOI TRUONG NUOI BIOFLOC LEN SINH TRUONG
VA HOAT TINH ENZYME TIEU HOA CUA TOM THE CHAN TRANG
(Litopenaeus vannamei) GIAI POAN UONG GIONG

Vo Thi Linh’, L& Thi Thu Swong’, Tran Ping Dudng’, Pham Thi Ai Ni¢m?,

Huynh Vin Vy*, Nguyén Vin Huy', Nguyén Tir Minh®*

Truong Pai hoc Nong Lam, Dai hoc Hug;

?Trung tdm Cong nghé sinh hoc, Thanh phé H6 Chi Minh.

*Tac gia lién hé: nguyentuminh@huaf.edu.vn

Nhdn bai: 09/09/2021  Hoan thanh phan bién: 20/10/2021  Chap nhgn bai: 29/10/2021

TOM TAT

Nghién ctru dugce thuc hién tai Phong thi nghiém Wet Lab, Khoa Thuy san, Truong Dai hoc

Noéng Lam, Pai hoc Hué nhim danh gia kha nang sinh truong va hoat tinh enzyme tiéu hoa ciia tom the

chan tring Litopenaeus vannamei wong nuéi trong méi trudong biofloc véi mat d cao dat 5.000 con/md,

Tém gidng PL1o duge bd tri theo 2 nghiém thirc mdi truong wong nudi khac nhau gém (i) khong co

biofloc (ii) co biofloc trong bé wong thé tich 1 m3 véi ngudn nude bién c6 d6 man 15%o va thoi gian

wong nudi thi nghiém trong 30 ngay. Ngudn carbohydrate tir ri duong dwoc st dung dé tao va duy tri

biofloc véi ti 16 C/N = 15. Két qua nghién ctru cho thiy biofloc ¢6 tac dong ting cudng hoat tinh cua

enzyme tiéu héa bao gdm amylase va cellulase & tom wong nudi. Nghiém thtrc vong nudi theo cong

ngh¢ biofloc tdm dat gia tri cao hon vé chiu dai (47,20 £ 1,52 mm/con), trong lugng (0,71 + 0,08

g/con), tong s6 t& bao mau (7,29 + 0,15 x 10° té bao/mL) va ty 1& séng (85,61 + 0,61%) so v6i nghiém

thirc wong nudi khong biofloc voi cac gia tri twong ng lan luot 1a 40,64 + 2,62 mm/con, 0,52 + 0,05

glcon, 6,12 + 0,51 x 10° t& bao/mL, 73,54 = 0,65% (p < 0,05). T6m sau wong nudi trong moi truong

biofloc c6 kha nang chong chiu stress do bién dong moi truong vé yéu té pH, nhiét d6 va d6 man tot

hon so voi nghiém thire di chimg. Két qua nghién ciru cho thay tinh kha thi trong wong nudi tom thé

chan tring voi mat do cao trong moi trudng biofloc dép (mg nhu cau phat trién d6i tuong nudi nay hién

nay.

Tir khéa: Biofloc, Enzyme tiéu hoa, Uong tom mat dd cao, Tom thé chan tréng, Stress moi trueong

EFFECTS OF BIOFLOC ON GROWTH AND DIGESTIVE ENZYMES OF
WHITELEG SHRIMP (Litopenaeus vannamei) POSTLARVAE AT NUSERY
STAGE
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ABSTRACT
The study was conducted at Wet Lab, Faculty of Fisheries, Hue University of Agriculture and
Forestry to determine the performance of growth and digestive enzyme of whiteleg shrimp postlarvae
(PL) in biofloc environment at a high stocking density of 5.000 PLio/m3. The 30-day experiment
consisted of two treatments under the different rearing conditions including (i) non-biofloc (ii) biofloc
in indoor nursery tanks of 1 m?® with the salinity at 15%o. Molasses, as a source of carbohydrate, was
employed to facilitate biofloc formation and maintain the C/N ratio at 15. The results showed that
digestive enzymes including amylase and cellulase of shrimp were affected by biofloc in the way of
enhancement. Shrimp of biofloc treatment achieved significantly higher values (p<0,05) of length
(47,20 = 1,52 mm), weight (0,71 + 0,08 g), total hemocyte count (7,29 + 0,15 x 10° cells/mL) and
survival (73,54 + 0,65%) than those of shrimp in non-biofloc treatment, (40,64 + 2,62 mm, 0,52 + 0,05
g, 6,12 +0,51 x 10° cells/mL, 85,61 + 0,61%, respectively). It was reported that rearing whiteleg shrimp
postlarvae under the biofloc condition resulted in a greater ability of environmental stress tolerance
concerning pH, temperature and salinity. Our findings shed a light on feasibility in nursing whiteleg
shrimp postlarvae with high stocking density in biofloc environment, answering to the demand for the
development of this shrimp industry at present.
Keywords: Biofloc, Digestive enzyme, Environmental stress, High stocking density, Whiteleg shrimp
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1.MO PAU

Tém thé chan tring (Litopenaeus
vannamei) da va dang la mot trong nhiing
d6i tuong nudi c6 toc do phat trién nhanh &
nudce ta ca vé dién tich, mac d0 tham canh
va san luong thu hoach. Theo théng ké moi
nhit ciia Tong cuc Thay san (2020), tinh
dén nay dién tich tha nudi tom thé chan
trang 1a 85 nghin ha (bang 90,3% so véi
cung ky ndm 2019) v6i san lugng thu hoach
dat 366 nghin tan (bang 104,6% so v&i cling
ky nam 2019). Pé dap ung duoc nhu cau
ctia nghé nudi hién nay rit ngan thoi gian
nudi tom thuong pham dé giam nguy co
dich bénh do thoi gian nuoi kéo dai. Vige
nghién ctu ung dung moé hinh wong nudi
tom theo cong nghé biofloc dya trén céc tac
nhan sinh hoc dugc xem la giai phap méi co
kha ning giai quyét duoc van dé nay.

Theo Crab va cs. (2007) sy hién dién
da dang va hoat dong tdt ciia hé vi sinh vat
hiéu khi trong hé thdng biofloc dan dén kha
ning kiém soat hiéu qua trong (i) 6n dinh
chat luong nudce thong qua s dong hoa cac
hop chét nito ddng thoi tao ra protein vi
khuén “tai chd” (ii) cai thién hé sb chuyén
héa thirc an (iii) nang cao mat d6 wong nuoi.
Céc nghién ctru vong gidng tom chan trang
trong moi trudng biofloc gan day da chi ra
rang, ri duong 1a ngudn carbon thich hop
cho su hinh thanh va duy tri biofloc (Vi Thi
Ngoc Nhung va cs., 2017) nén c6 kha ning
uong ¢ mat d6 cao (Chau Tai Tao va cs.,
2015). Vi véy, dé tao ra con gidng chat
lugng cao véi s6 lugng 16n nham dap mg
yéu cau ting hiéu qua va ning suét clia qua
trinh nubi thwong pham, nghién ciru nay
dugc thyc hién véi muc ti€u danh gia kha
nang uong nudi tom thé chan trang & mat do
cao (5.000 con/m®) ung dung coéng nghé
biofloc.
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2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Thoi gian va dia diém nghién ctru

Thi nghiém duoc thuc hién tir thang
01 dén thang 03 nam 2020, tai Phong thi
nghiém Wet Lab, Khoa Thuiy san, Truong
Dai hoc Nong Lam, Dai hoc Hué.

2.2. Vit liéu nghién ciru

Nude bién c¢6 d6 man 30 ppt duoc
pha véi nudc may dé dat d6 man 15 ppt
trude khi xir Iy bang BKC 80% (1 mL/m?)
trong diéu kién suc khi lién tuc (48h). Nudc
sau xir 1y duoc cap vao bé nudi tom qua tai
loc 1 um.

Sinh khdi biofloc dugc thu bang ludi
loc c6 kich thudc 15 loc 10 wm trudc khi cdy
thang truc tiép biofloc thu duge vao cac bé
nudi thi nghiém dé dat thé tich biofloc trong
bé 12 0.5 mL/L. Biofloc sau d6 dugc duy tri
trong bé wong nudi biang ngudn
carbohydrate tur ri duong cdé ham lugng
carbon 50,1%.

Tém chan tring gidng (PLio) chat
luong tdt, sach bénh duoc mua tir Cong ty
Gidng Thuy San Hisenor, Viét Nam. Tém
gidng dugc nudi dudng trong thoi gian 2
ngay trude khi duoc bd tri vao cac bé thi
nghiém. Khdi luong va chiéu dai tdm ban
dau dat gia tri lan luot 12 0,005 = 0,001 gva
10,622 £+ 1,451 mm.

2.3. Phwong phap nghién ciru
2.3.1. B tri thi nghiém

Thi nghiém wong nudi tom chan
trang & mat do 5.000 con/m? duoc bd tri
trong cac bé 1 m?3, suc khi lién tuc véi thoi
gian wong nudi 30 ngay. Thi nghiém dugc
tién hanh v&i 2 nghiém thuac (1) nghiém
thire thi nghiém (BF) nuoi theo cong nghé
biofloc khong thay nudc, (2) nghi€ém thirc
d6i chimg (PC) nudi khong biofloc co
siphong cdp bu nudc (10%/ngay). Mdi
nghiém thirc duoc lap lai 3 14n va duoc bd
tri ngau nhién hoan toan.

V6 Thi Linh va cs.
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Trong subt qué trinh wong nudi, tom
duoc cho an 4 lﬁn/ngéy (vaolac7,12,17va
21h) bang thirc in cong nghiép hiéu Grobest
c6 ham luong protein 36,53 %. Luong thuc
an cho hang ngay dugc xac dinh bang 10%
trong lwong tdm. Thanh phan protein trong
thirc dn (AOAC, 2005-981.10) va tong
carbon trong mat duong (TCVN 9294:
2012) duogc phan tich tai Trung tdm Cong
nghé sinh hoc, Thanh phd H6 Chi Minh. Ty
1€ C/N = 15 trong mdi truong nudc uong
nghiém thirc BF Avnimelech (2015) duoc
duy tri bang cach bd sung ri duong voi
luong bd sung dugc tinh dya vao ham lugng
protein trong thuc an va lugng thuc an cho
tom an mdi ngay (Crab va cs., 2012) theo
cong thirc sau:

Mit dwong (g) =
(lwong thirc an (g) X
ty lé protein thirc an (%) X 0,16 x 0,75 X
ty lé C/N) + ty lé carbon mat dwong (%)
Heé thong bé wong nudi duoc cung cép khi
lién tuc bang may théi khi Veratti Blower
(GB1100 1.1KW 220V, China) théng qua
vong sui oxy nano (Cong ty TNHH

Maxaquastore, Da Nﬁng) dat tai vi tri gitia
day bé nham dam bao biofloc ludn dugc
duy tri & trang thai lo ling trong méi
truong subt qua trinh thi nghiém. Ché do
chiéu sang dugc duy tri theo nhip 12h
ngay/dém bang hé thong dén huynh quang
vdi cuong do anh sang dat 1200 lux (Hioki
FT3424 Lux Meter, Japan).
2.3.2. Phuwong phdp theo déi chdt lwong
nuoc

Chi tiéu moi truong va biofloc dugc
theo doi thuong xuyén trong qué trinh thi
nghiém vao lac 9h hang ngay. Cac théng sb
nhiét 46 va pH duoc do truc tiép tai bé.
Trong khi d6, mau nudc duge thu tai vi tri
giita ciia bé wong nudi va cach day bé 30 cm
(chidu cao mirc nudc nudi trong bé dat
70cm) bang thiét bi ldy miu nudc nim
ngang, sau d6 loc qua dau loc 0.45um
(Whatman® Puradisc 30, Anh) trudc khi
duoc stir dung cho cac phan tich xac dinh cac
thong s chat lwong nudce con lai. Thoi gian
thu mau va phuong phéap phan tich dugc
trinh bay ¢ Bang 1

. Bing 1. Chi tiéu theo ddi va phuong phap phan tich mau trong thi nghiém

Chi tidu Don vi Tan suat thu mau Phuong phap phan tich
Nhiét do °C 1 lan/ngay Temp/pH meter (Adwa
pH 1 lan/ngay 112, Romania)
Do kiém mgCaCOs/L 3 ngay/lan APHA, 1995
TAN mg/L 3 ngay/lan APHA, 1995
NO2-N mg/L 3 ngay/lan APHA, 1995
SS (Settleable solids) ml/L 6 ngay/lan Phéu Imhoff, Italia
TSS (total suspended solids) mg/L 6 ngay/lan APHA, 1995

2.3.3. Phuong phap xdc dinh cdc chi tiéu
sinh truweéng ciia tom thé chan tring

Toém wong nudi thi nghi€ém dugc thu
miu ngiu nhién (45 ca thé/nghiém thirc)
dinh ky 6 ngay/lan va tham bét nude qua
gidy loc (Whatman No1, Anh) trudc khi xac
dinh chiéu dai tinh tir dau chity dén cubi dét
dudi bang thude do chia vach (mm) va khi
luong bang can c6 do chia 0.001 g. Cac chi
tiéu vé tdc do ting truong va ty 18 sdng, cua
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tom dugc xac dinh theo cac cong thic sau
(Chéu Tai Tao va cs., 2021):

Téc do tang trudng khdi lwong tuyét
dbi: DWG (g/ngay) = (Wt - W0) =t

Téc d6 tang truong khéi lugng tuong
dbi:

SGRW (%/ngay) = 100 X
(LnWt - LnWO0) =t

Téc do tang truong chiéu dai tuyét
dbi: DLG (cm/ngay) = (Lt- LO) =+t
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Tbc d6 ting truong chiéu dai tuong
doi:

SGRL (%/ngay) = 100 X
(LnLt- LnL0O) =t

Ty 1¢ song:

SR (%) = (s6 tom thu hoach +
s6 tém tha ban dau) x 100

Trong d6 Wt, WO, Lt, LO, t lan luot
1a trong luong tai thoi diém xac dinh (g),
trong lwong ban dau (g), chiéu dai tai thoi
diém xac dinh (mm), chiéu dai ban dau
(mm), va thoi gian nudi (ngay).

Tong sb té bao mau: Tom thé chan
trang sau wong nudi (15 ca thé/bé tuong ing
v6i 3 1an lai) dugc sir dung cho thi nghiém
xac dinh tong s6 té bao mau tir hudng chan
bo s6 4. 100ul mau tdm duoge thu bang cach
ding 6ng tiém 1ml v6 trung (27Gx13 mm)
c¢6 chtra 100 ul dung dich chong déng (450
mM sodium chloride, 100 mM glucose, 30
mM trisodium citrate, 26 mM citric acid, 10
mM EDTA, and at pH 5.4) (Phuoc va cs.,
2016) dam thang truc tiép vao tim tir doi
chan bo sé 4. Téng s6 té bio mau tom sau
khi nhudém bang 100 pl tryphan blue (0.5%
trypan blue trong dung dich 2.6% NaCl)
nham d& dang quan sat dudi kinh hién vi
dugc xac dinh theo phuong phap cua
Akshaya va cs. (2018). Cong thurc tinh toan
téng s6 t& bao duoc ap dung nhu sau:

IV G o ¢

Tong so6 té bao mau (te E)

= (T6ng té bao dém duwoc

x hé s phalodng x 10%)

+ Tdéng s6é 6 dém

Hoat tinh enzyme tiéu hoéa dugc xac
dinh bang cach thu ngau nhién tir 15 mau
t6m/nghiém thirc (tdm c6 rudt day va khong
bi dut khuc) sau khi két thiic thi nghiém.
Giai phau, tach khdi gan tuy tang cho vao 1
dng eppendorf lanh c6 chira dém phosphate
(50 mM, pH 7,5) theo ti 1& 10% (w/v). Mau
dugc nghién 1di ly tim ¢ téc do 5.000 g
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trong 20 phat & 4°C. Thu dich enzyme noi
phia trén dé tién hanh cho cac nghién ciru
xac dinh hoat tinh enzyme (Zheng va cs.,
2017).

Hoat tinh enzyme amylase va
cellulase duoc xac dinh bang phuong phap
khuéch tan dia thach dugc mé ta boi Trinh
Pinh Kha (2015) va Nguyén Thi Hong
Nhung va cs. (2019) v6i co chit mdi trudng
tuong tng bao gdm tinh bot 2% va
carboxymethyl cellulose 0.5% (CMC).
Hoat tinh enzyme dugc xac dinh theo
Quach Vian Toan Em va V& Thi Kim Yén
(2015) thong qua kich thudc vong phan giai
co chét hinh thanh trén bé mt thach véi ba
mirc hoat tinh bao gdm rat manh (> 25 mm);
manh (20 - 24,5 mm); trung binh (10 - 19,5
mm); yéu (< 10mm).

2.3.4. Phwong phdp xdc dinh thong sé vi
sinh moi truong

Céc chi ti€u vi sinh trong moi trudng
nudc wong nudi dugc danh gia dinh ky 10
ngay/lan theo phwong phap ciia Panigrahi
vacs. (2018). Mau nudc tir cac bé nudi dugc
thu va loc qua gidy loc dinh tinh 103
GB/T1914-2007 (Trung qudc) véi kich
thude 16 loc 10 pm. Sau d6, 50 puL mau
nudc loc duoc cz”iy trai trén moi truong
thach dia Zobell Marine Agar (ZMA,
HiMedia, India) va Thiosulphate citrate bile
salt agar (TCBS, HiMedia, India) tuong
g v&i muc dich xac dinh mat do vi khuén
di dudng tong sd va vibrio téng sb. Pia
thach dugc 1 & 30°C trong 24h trude khi xac
dinh sb lugng hinh thanh khuén lac trén bé
mit thach. M4t d6 vi khudn duoc tinh dua
vao cong thic:

Mit d6 vi khuan (CFU/mL) = sd vi
khuan dém dugc/thé tich cdy x d6 pha loang

V6 Thi Linh va cs.
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2.3.5. Phuong phap danh gia kha nang
chéng chiu stress moi truong cia tom thé
chan tring

Sau khi két thuc thi nghiém, danh gia
kha nang chong chiu stress moi trudng clia
tom thong qua thoi gian chiu dung cia
chung trong cac diéu kién méi truong bién
dong. Tom khoe manh (15 ca thé/nghiém
thire) voi didc diém boi 16i tot; phan xa anh
sdng nhanh; khéng bi mon rdu, chan va
dudi; vo clmg cap, khong co cac ton thuong
trén vo; rudt déy khong dat khuc dugc lua
chon tham gia vao thir nghiém chdng chiu
cac ngudng moi truong thay doi vé gia tri
pH (gia tri pH dugc diéu chinh va duy tri
bang dung dich NaOH 0,0IN va HCI
0,01N), nhiét d6 va d6 man trong bé thé tich
500 mL.

Kha niang chéng chiu stress moi
truong dugc danh gia dya trén gia tri thoi
gian dugc ghi nhan sau khi tom b tri trong
cac thi nghiém chdng chiu stress chét hoan
toan (Sudong Xia va cs., 2010).

2.4. Phuong phap thu thép sb liéu

S4 liéu thu thap dugc tinh toan vé gia
trj trung binh, d6 léch chudn bang phan
mém Excel ctia Microsoft Office 2016. Sau
d6, phén tich thong ké bang kiém dinh T-
test cho 2 bién doc 14ap dé tim ra su khéc biét
gifta 2 nghiém thirc vé cac chi tiéu thi
nghiém thu thap duoc bé‘mg phﬁn mém
SPSS 20.0 & mirc y nghia p < 0,05.
3. KET QUA VA THAO LUAN
3.1. Bién dong yéu té6 méi truwong trong
qua trinh wong nudi thi nghiém

Két qua theo ddi bién dong moi
truong dugc trinh bay ¢ Bang 2. Bién dong
vé nhiét do, pH va do kiém khong co su
khac biét gilra cac nghiém thic thi nghiém.
Gia tri pH luon dao dong trong khoang thich
hop cho sy sinh trudng cia tom vong theo
Whetstone va cs. (2002) 1a tir 7,5 dén 8,5.
Nhiét do va do kiém duoc ghi nhan trong
sudt qua trinh wong nam trong ngudng cho
phép dbi v6i tom chan trang. Nhin chung,
chat lwong nudc duoc ghi nhan trong sudt
qué trinh thi nghiém khong anh huong dén
sinh truéng cua tom thé chan tring wong
nuoi.

Bing 2. Gia tri chat lugng nudc trong qua trinh thi nghiém

\n Nghiém thtrc thi nghiém
Chi tiéu D31 chimg (DC) Biofloc (BF)
. 2536 + 1,00° 2534+ 117°
A ~ 0 1 H 1 ]

Nhiét 49 (°C) 223270 221270

H 773+0,12° 7.75+0,14°

P 75-81 7.35- 8,25
R 91,48 +578° 93,33 + 5917
o kiem (mgCaCOs/L) 85,00 — 110,00 85,00 — 110,00

Céc 56 lidu trong bang dirgc biéu thi dudi dang trung binh ﬂ:‘d.o” léch’chudan; a: Cac s6 liéu
trén cung hang co chit cdi khdc nhau la sai khdc ¢ y nghia vé mdt thong ké (p < 0,05)
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Hinh 1. Bién dong cua chit luong nudc trong cac bé wong thi nghiém

Ham luong tong amonia (TAN),
nitrite (NO2-N) thé hién khuynh hudng tang
dan theo thoi gian thi nghiém. Diéu nay
duogc giai thich 1a do sy gia tang cua luong
thirc an va cac hoat dong bai tiét cia tom
trong qué trinh tang trudng. Sau 30 ngay thi
nghiém, ca gia tri TAN lan NO,-N moi
truong nudc uwong & nghiém thac BF
(khong thay nudc theo cong nghé biofloc)
cao hon so voi nghiém thiic BDC (c6 thay
nudc hang ngay). Tuy nhién, & ca hai
nghiém thirc, ham lugng TAN va NO2-N
luén ndm trong khoang chiu dung cua tom
thé chan tring lan lugt 1 <2 mg/L va 0,2 -
2 mg/L (Boyd, 1998).

Su ting dan vé cubi vu nudi ciing
dugc ghi nhan ddi voi ham lugng chét rin
lo limg (SS) va tong chét rin lo ling (TSS)
0 cac nghiém thtrc thi nghiém. Trong do, &
nghiém thuc BF, gia tri SS va TSS sau 30
ngay uwong nudi (8,83 £ 0,50 mL/L va
257,78 £ 6,67 mg/L) dugc ghi nhan cao hon
rat nhidu so v6i nghiém thue BC (2,27 +
0,51 mL/L va 117,78 + 8,33 mg/L). Nhu
vdy, cac gia tri ndng d6/ham lugng biofloc
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trong hé thong nudi trong thity san hoan
toan phu hop v6i ngudng thich hop (SS <
15 mL/L va TSS trong khoang 200 — 1.000
mg/L) dugc dé nghi boi De Schryver va cs.
(2008) va Hargreaves (2013).
3.2. Tong s6 vi khuan di dudng va Vibrio
Spp. trong moi truedmng wong nudi

Bang 3 cho thay, ngay tai thoi diém
trude khi bd tri tom vao bé wong (ngay wong
0) thi mat do vi khuén & hai nghiém thirc thi
nghiém da thé hién sy khac nhau theo xu
huodng gia tri mat do vi khuén cao hon véi
su hién dién cuia biofloc trong moéi truong
nude vong nudi cua nghiém thuc BF. Cang
vé cudi vu wong thi mat do vi khuén dj
dudng tong sb ting manh, dic biét & nghiém
thirc BF. Két thuc 30 ngy wong nudi, gia tri
téng vi khuan ghi nhan duoc & nghiém thirc
BF 1a 15,51 + 1,43 x10° CFU/mL, cao gép
2 1an so nghiém thic BC (6,62 + 0,64 x10°
CFU/mL). Su gia ting dan theo thoi gian
uong cung duoc ghi nhan dbi voi mat do
Vibrio tong s6 trong méi trudng véi cac gia
tri 1an luot 1a 3,85 + 0,14 x102 CFU/mL &
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nghiém thac BF va 0,54 + 0,09 x10?
CFU/mL & nghiém thirc PC. Sy vé bién
dong cac chi tiéu vi sinh trong mdi trudong

nude bé nudi theo thoi gian giita cac nghiém
thtrc thi nghiém c6 su khac biét y nghia
thong ké (p < 0,05).

Bdng 3. Bicn d0ng cac chi ti€u vi sinh cia moi trudng nudc nudi trong qua trinh thi nghiém

Ngay uong  Tong vi khuan di dudng (x10° CFU/mL) Tdng Vibrio (x102 CFU/mL)
Nghiém thue Nghiém thuce Nghiém thirc Nghiém thuce
dbi ching biofloc d6i ching biofloc
0 0,63 + 0,09 1,23 £ 0,09 0,00 0,002 0,00 % 0,00?
1 0,90 + 0,042 1,98 +0,11° 0,03 + 0,002 0,05 + 0,007
10 1,49 + 0,07 2,70 +0,62° 0,08 + 0,012 0,17 +£0,01°
20 2,98 + 0,422 6,76 + 0,83 0,20 + 0,022 2,04 +£0,14°
30 6,62 + 0,64 15,51 +1,43° 0,54 + 0,092 3,85+ 0,14

Cac s0 liéu trong bang dwoc biéu thi duoi dang trung binh + c‘{‘é léch cﬁudn; ab: Cic 56 liéu trén
cung hang c6 chit cai khac nhau la sai khac cd y nghia vé mat thong ké (p < 0,05)

Nhu véy, trong mdi truong biofloc
cac chi tiéu vi sinh ghi nhan dugc dat gia tri
t6i wu hon cho qua trinh sinh trudng ctia tom
thé chan tréng v6i mat do vi khuén di dudng
tong s6 < 107 CFU/mL (Anderson, 1993) va
Vibrio < 6,5 x10° CFU/mL (Pham Thij
Tuyét Ngan va cs., 2008). Trong d6, mat do
tong vi khuan di dudng cao hon ¢ nghiém
thirc BF la do su hién dién cua biofloc cung
voi ty 1€ C/N=15 ludén dugc duy tri trong
sudt qua trinh vong thiic ddy qua trinh ting
sinh cta hé vi khuén “tai chd”. Ngoaira, két
qué nghién ctru chi ra ring trong moi trudng
uong nuoi cé biofloc, sy uu thé ctia vi khuén
di dudng so v6i vi khuan Vibrio trong hé
thong uong ciing da dugc ghi nhan béi Chau
Tai Tao va cs. (2015). DPiéu nay c6 thé dugc
giai thich boi vi sy hién dién cta lugng 16n
vi khuan di dudng c6 kha niang tao chit
khang khudn poly-B-hydroxybutyrate va
khang sinh dan dén sy tc ché 1én hé vi
khuan Vibrio trong méi truong nuéc bé
nuoi (Avnimelech, 2006). Trong khi do, cac
chi tiéu tong s6 vi khudn di dudng va Vibrio
& nghiém thac PC dat gid tri thap hon
nghiém thtrc BF la do qua trinh siphon va

cap nudc mdi bu hang ngay duoc thuc hién.
biéu nay din dén su giam tai cia mat do vi
khuén trong méi trudng nude wong nudi &
nghiém thire BC (két qua vé chi sb SS va
TSS ¢ nghiém thirc nay cling dat gia tri thip
hon so voi nghiém thtic BF).
3.3. Hoat tinh enzyme tiéu héa ciia té6m
wong nudi

Bang 4 va Hinh 2 cho thiy, biofloc c6
anh hudng 1én enzyme tiéu hoa cua tom thé
chan tring bao gdm amylase va cellulase
trong qué trinh sinh trudng, véi hoat tinh
manh hon dugc ghi nhén ¢ tom vong nudi
trong nghiém thirc BF. Cu thé, tom thé chan
tring nudi trong mdi trudng biofloc
(nghiém thirc BF) c6 hoat tinh amylase va
cellulase manh (20 - 24,5mm), thé hién
thong qua gia tri duong kinh phan giai co
chat moi trudng dat dwoc lan luot 14 20,07
+ 0,67 mmva 21,11 + 0,51 mm. Trong khi
do6, hoat tinh ctia cac loai enzyme nay chi
dat muc trung binh (10 - 19,5mm) dbi véi
tom wong nudi trong nghiém thirc BC, cac
gia tri twong tng dat dugc la 15,63 + 0,26
mm va 17,85 + 0,55 mm.

Bing 4. Puong kinh vong phan giai co chit cua enzyme tiéu hoa & co quan gan va tuy tang tir
tom thé chan trang wong nudi thi nghiém

Puong kinh vong phén giai co chat (mm)

Ezyme tiéu héa Co chit méi truong Nghiém thirc Nghiém thirc
dbi ching biofloc

Amylase Tinh bot 15,63 + 0,26" 20,07 £ 0,672

Cellulase CMC 17,85 + 0,55" 21,11 +0,512

Cdc 50 liéu trong bang duoc biéu thi dudi dang trung binh + do léch chu@n; ab: Cac s6 lidu trén
cung hang co chir cdi khac nhau la sai khac co y nghia vé mat thong ké (p<0,05)
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Hinh 2. Budng kinh vong phén gidi co chat méi trudng ciia enzyme amylase (A) va cellulase (B) thu
duogc tir co quan gan va tuy tang tom wong nudi thi nghiém

Hoat tinh manh hon clia enzyme
amylase va cellulase thu dugc tir h¢ ti€u hoa
cua tdm wong nudi trong mai truong biofloc
(nghiém thirc BF) so v&i moi truong khong
c6 biofloc (nghiém thirc BC) cling dugc ghi
nhén trong nghién ctru ciia Xu va cs. (2012).
Két qua nay dugc giai thich 1a do su bo sung
(1) mét lwong enzyme ngoai bao dugc tiét
ra tir hé vi khuén cu tao nén biofloc, (2) cac
hop chat sinh hoc ton tai sin trong ciu triic
biofloc ¢6 kha ning gép phan ting cuong
hoat tinh cta cac enzyme ti€u hoéa. Tu do,
viéc sir dung biofloc nhu mét nguén dinh
dudng trong qua trinh sinh trudng cua tom
dan dén sy gia ting hoat tinh enzyme tiéu
hoa trong hé tiéu hoa. Két qua ghi nhan
duoc vé sy sai khac cua hoat tinh enzyme
amylase va cellulase cua tOm trong hai

nghiém thirc thi nghiém c6 y nghia vé mat
thdng ké (p < 0,05).
3.4. Kha nang ting truwdéng cia tom thé
chan tring thi nghiém
3.4.1. Tang truéng vé chiéu dai va khoi
luong

Bang 5 cho théy, tai thoi diém ban
dau thi nghiém, tom thé chan tring giéng c6
kich thudc nho va tuong déi dong déu. Do
do, gia tri chidu dai tom ghi nhan dugc giita
céc nghiém thirc khong c6 ¥ nghia thong ké
(p > 0,05). Tuy nhién, toc do ting trudng
tuong d6i va tuyét déi & nghiém thirc BF lan
luot 1a 4,99 + 0,14 %/ngay va 1,22 + 0,02
cm/ngdy cao hon so véi nghiém thirc dbi
chung khi dat gia tri twong Gng la 4,47 +
0,012 %/ngay va 1,00 + 0,00 cm/ngay (p <
0,05).

Bing 5. Toc d6 ting truong vé chidu dai tom thé chan tring sau 30 ngdy wong nudi

Chi tidu Ngtl.iém’thl'rc Nghiém thire
doi chitng biofloc

Chiéu dai tdm ban dau (mm/con) 10,62 + 1,452 10,58 + 1,48°
Chiéu dai tom 30 ngay (mm/con) 40,64 + 2,622 47,20 +1,52°
Tdc d6 tang truong chiéu dai twong ddi (%/ngay) 4,47 0,012 4,99 +0,14°
Téc @6 tang trudng chiéu dai tuyét ddi (cm/ngay) 1,00 + 0,002 1,22 +0,02°
Trong lugng tom ban dau (g/con) 0,005 + 0,0012 0,005 + 0,001?
Trong lugng tom 30 ngay (g/con) 0,516 + 0,055? 0,713 + 0,080°
Téc d6 tang truong khoi lugng tuong dbi (Y%e/ngay) 15,532 + 0,2472 15,638 + 0,182°
Tbc d6 tang truong khdi lugng tuyét dbi (g/ngay) 0,017 + 0,0002 0,024 + 0,000°

Cdc s0 liéu trong bang dwoc biéu thi duoi dang trung binh £ do {éch chuén; ab- Cic 56 lidu trén
cung hang co chir cdi khdc nhau la sai khdac co y nghia vé mat thong ké (p < 0,05)
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Téc d6 ting truong khdi lwong thu
dugc tir Bang 5 cho thay, sau 30 ngay uong,
¢ nghiém thiac BF dat khdi lugng cao hon
so voi nghiém thircc BC (p < 0,05). Te do
tang truong twong ddi va tuyét ddi vé khoi
lugng ¢ nghiém thic BF cling dugc ghi
nhén cao hon so véi nghiém thirc BC (p <
0,05).

Su khéc biét vé tdc do tang truong
cua tom wong & hai nghiém thirc thi nghiém
duogc giai thich 1a boi vi trong moéi truong
biofloc ¢ nghiém thiic BF tdm dugc cung
cap thém ngudn dinh dudng protein, acid
amin thiét yéu, vitamin va khoang vi lwong
tir ngudn floc ¢ sin (Avnimelech, 2006).
DPong thoi cac gia tri ghi nhan dugc vé
enzyme ti€u hoa cta tom ¢ nghiém thuc BF
cling thé hién hoat tinh manh hon so véi
nghiém thire BDC. Chinh diéu nay dan dén

khi nang sinh truéng t6t hon ¢ nghiém thirc
BF, Widanarni va cs. (2010) khi wong tom
thé chan tring trong 25 ngay theo cong nghé
biofloc véi ty 16 C/N = 15 thi tdc do tang
truéng tuong ddi dat duoc gia tri 20,07
%/mgay. Tuy nhién, mat o wong ban dau
chi 13 24 con/m?, thdp hon rét nhidu so voi
mat d¢ trong nghién ctru nay. Nguoc lai,
tang truong chidu dai va khdi lugng clia tom
0 nghiém thirc thi nghiém trong nghién cou
nay cao hon so v6i két qua cong bd cua
Chau Tai Tao va cs. (2015).
3.4.2. Tong s6 té bao mau va ty 1é song
Bang 6 cho thay, ty 1& song ctia tom
sau 30 ngay wong ¢ nghiém thirc BF (85,61
+ 0,61%) cao hon so voi nghiém thitc DC
(73,54 + 0,65%) va su khac biét nay co y
nghia vé mat théng ké (p < 0,05).

Bing 6. Tong sb t& bao mau va ty 1& séng ctia tom thé chén tring sau 30 ngay uvong

Chi tiéu

Nghiém thic d6i ching  Nghiém thirc biofloc

Tong so té bao mau (té bao/mL)
Ty 1€ song (%)

6,12 x10° £ 0,512
73,54 £+ 0,65*

7,29 x10° + 0,15P
85,61 0,61b

Cac s0 liéu trong bang duwoc biéu thi duoi dang trung binh + do léch chuan; ®

b: Céc s6 liéu

trén cung hang c6 chir cdi khac nhau la sai khac o y nghia vé mdt thong ké (p < 0,05)

Su chénh léch vé ty 1¢ song cua tom
khi két thuc thi nghiém giira cac nghiém
thire duoc giai thich c¢6 thé 1a do tdm nudi
trong diéu kién biofloc (nghiém thirc BF) ¢6
tong sb t& bao mau (7,29 x108 + 0,15 té
bao/mL), cao hon so v6i tdm uwong trong
moi trudng khong biofloc (6,12 x10°+ 0,51
té bao/mL), diéu nay anh huong dén qua
trinh van chuyén oxy ciing nhu trao ddi chét
dinh dudng, nén dap mg mién dich tot hon.
Ngoai ra, 6 nghiém thirc PC viéc thay nudc
thuong xuyén trong sudt qua trinh wong c6
thé 1am cho mdi trudng bién dong hon so
véi nghiém thie BF. Hon nira thay nudc
thuong xuyén c6 thé 1 tac nhan kich thich
16t x4c cua tom trong khi chua tich liy du
vé chit 1am cho v6 tom bi mém, d& bi tdn
cong boi tac nhan gay bénh. Ciing c6 thé su
bién dong lién tyc vé moi truong ciing 1a
nguyén nhan gy stress tac dong bét loi 1én

https://tapchi.huaf.edu.vn
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sinh trudng cua tom dan dén gia tri ghi
nhan duoc cua ty 1¢ song cua tom & nghiém
thirec DBC thap hon.

3.5. Khi ning chong chiu stress mdi
trudng

Bang 7 cho thdy, tom thé chan tring
uong theo cong nghé biofloc c6 kha nang
chiu dyng v6i nhimng bién dong modi trudng
t6t hon so v&i tdm wong khong c6 biofloc.
Thoi gian ghi nhan cho dén khi tit ca tom
déu chét sau khi s¢ pH, nhiét d6 (°C) va do
man (ppt) ¢ nghiém thuc BF dai hon so véi
tom wong & nghiém thuc DBC (p< 0,05).
Trong moi truong gay stress voi do0 man 35
ppt, tom sau wong nudi thé hién kha ning
chéng chiu 1au hon nhung sy sai khac nay
khong c6 ¥ nghia thong ké giita cac nghiém
thire thi nghiém (p > 0,05).
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Bing 7. Kha ning chng chiu stress moi truong tom sau wong nudi thi nghiém

Thoi gian chiu dung cua tom thé chan trang (phut)

Yéu té gay stress Gia tri NgP.iém’thl'Ic Nghiém thite biofloc
doi ching

pH 3 85,50 + 18,932 126,80 + 10,69°
9 446,00 * 8,622 479,30 + 13,22°

Nhiét do (°C) 5 45,60 £9,30° 64,20 + 12,86 °
35 587,80 £ 57,728 593,50 £ 21,272

Do mén (ppt) 5 599,40 + 29,742 723,90 + 26,02°
35 1110,00 + 41,462 1155,20 + 46,112

Cdc 56 liéu trong bang dwoc biéu thi dudi dang trung binh + dé léch chudn;, *°: Cdc s6 liéu trén ciing
hang cé chir cdi khéac nhau la sai khac c¢é ¥ nghia vé mdt thong ké (p < 0 ,05)

Tém uwong nudi trong diéu kién moi
truong c6 biofloc thé hién kha ning chong
chiu bién dong bt lgi cua yéu to moi truong
t6t hon so voi khi wong nuéi trong diéu kién
binh thuong khong c6 biofloc phu hop véi
nhén dinh tir cac nghién ctru truéc d6 cua
Liu va cs. (2005) va Sudong Xia va cs.
(2010). Két qua ghi nhan duoc giai thich 1a
do trong moi truong nudi cod biofloc, tom
dugc cung cdp day da ngudn dinh dudng
acid béo, vitamin, khoang va dac biét amino
acid da dang hon dong thoi tir thirc n va
biofloc (Hargreaves, 2013). Bén canh do,
ket qua nghlen ctru ciing cho thdy rang chi
5O tong té bao mau cia tom uong trong moi
truong biofloc cao hon so v6i moi trudong
khong biofloc. Chinh cac gié tri wu thé nay
c6 thé da gop phan vao qua trinh chuyén hoa
va xay dung cdu trac co thé tdm tot hon, dan
dén su ting cuong kha ning chdng chiu
stress v6i diéu kién méi truong bat loi
(Sudong Xia va cs., 2010).

4. KET LUAN
4.1. Két luan

Téc do tang truong vé khodi luong,
chiéu dai, tong s6 té bao mau, ty 1é sdng clia
tom uwong theo cong nghé BF cao hon so véi
nghiém thirc DC. Uong t6m thé chan tring
trong moi trudng biofloc c6 mat do vi khuan
tong s6 va Vibrio cao hon so véi méi trudng
khdng co biofloc.

Hoat tinh sinh hoc cuia enzyme ti€u
héa (amylase va cellulase) ¢ tom uwong
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trong mdi trudng biofloc tot hon so véi tom

uwong trong moi trudong khdng co biofloc.

T6m thé chan tring wong trong moi
truong biofloc ¢6 kha ning chéng chiu
stress moi truong véi cac bién dong pH,
nhiét d6 (°C) va d6 min (ppt) tét hon so véi
nghiém thirc BC.

4.2. Kién nghi

Céan nghién ctru va danh gia thém
hoat tinh sinh hoc cua cac loai enzyme ti€u
héa khac nhu protease va lipase ¢ tom thé
chan tring wong nudi trong moi trudng
biofloc.

Mé rong nghién ciru tiép theo vé nudi
tom thé chan trang ¢ nhiing giai doan va quy
mo khac nhau trong méi truong Biofloc.
LOI CAM ON

Pé hoan thanh nghién ctru ctia minh,
nhom tac gia xin chan thanh cam on ngudn
kinh phi cdp cho nhém sinh vién thyc hién
dé tai nghién ctru khoa hoc ctia Truong Pai
hoc Nong Lam, Pai hoc Hué nim 2021
(DHL2021-TS-SV-01). Pdng thoi, nghién
ctru dugc thyc hién trén hé thong thi nghiém
hd trg tir Chuong trinh Dy an VLIR-IUC
(2" Phase, VN2019IUC26A103), Pai hoc
Hué.
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