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Tém tat. Trong nghién ctru nay, vi tao bién Tetraselmis sp. dugc nudi trong nudce bién véi nong do cao
cac mudi dinh dudng (N, P). Nghién ctru da khao sat cac diéu kién thich hop cho su phat trién cta tao,
bao gom: moéi treong dinh dudng, pH, mat do tiép giong, va ty 16 TN:TP ban dau khac nhau. Két qua
cho thay, Tetraselmis sp. phat trién t6t trong moi truong F/2 nude bién ¢b d6 mudi 30 %o va pH 8, vdi
mat do tiép giéng ban dau dao ddng tir 5% dén 10%. Tetraselmis sp. da thé hién kha ndng phat trién
manh mé trong méi treong c6 néng dd cao cta cadc mudi dinh dudng (N, P). Cu thé, khi néng d6 T-N
tang tx 9,7 1én 56,3 mg/L va nong d6 T-P ting tx 0,1 1én 3,7 mg/L, mat d6 t&€ bao tao cling ting twong
ung tir 6,98x10° (TB/mL) 1én 1,34x10¢ (TB/mL) sau 15 ngay nudi cay. Hiéu sudt xit 1y T-P dat tit 82% dén
100%. Hiéu sudt xtr ly T-N dat tir 97 dén 83% d6i v6i ndng dd T-N ban dau trong khoang tir 10 dén 25
mg/L. Tuy nhién, v6i T-N cao hon (~56 mg/L), hiéu sudt chi dat 58% sau 15 ngay nudi cdy. Két qua nay
cho thay tiém nang lén ctia viéc nudi cdy vi tao bién Tetraselmis sp. trong xt ly loai N va P trong moi
truong nudc lg-mén giau chat dinh dudng ¢ Viét Nam.

Tt khoa: Vi tao bién, Tetraselmis sp., xtt ly loai nito va photpho

Research on enhancing marine microalgae biomass
Tetraselmis sp. for nitrogen and phosphorus removal
from brakish-salt water rich in nutrients

Dang Thi Thanh Loc !, Le Van Tuan ', Nguyen Thi Thu Lien?, Trrong Quy Tung 1,
Nguyen Cong Phuc Loc !, Ta Ngoc Tri !, Duong Thanh Chung !, Phan Hai Phong 3

! Department of Environment, University of Sciences, Hue University
2Institute of Research and Application of Science and Technology, University of Sciences, Hue University
3 Department of Electronics, Telecommunications, and Materials Technology, University of Sciences, Hue University

* Correspondence to Le Van Tuan <levantuan@hueuni.edu.vn>
(Received: 13 January 2023; Revised: 07 March 2024; Accepted: 08 April 2024)

Abstract. This study investigates the cultivation of Tetraselmis sp., a marine microalgae species, in
seawater enriched with elevated levels of nutrient salts (N, P). The primary objective was to determine
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the suitable growth conditions for Tetraselmis sp., considering variations in nutrient composition, pH
levels, initial inoculum density, and differing initial TN:TP ratios. Results indicate robust growth of
Tetraselmis sp. in F/2 seawater medium with a salinity of 30 %o and pH 8, with initial inoculum
densities ranging from 5% to 10%. Tetraselmis sp. exhibited strong growth potential in environments
with elevated nutrient salt concentrations (N, P). Specifically, as TN concentration increased from 9.7 to
56.3 mg/L and TP concentration rose from 0. 1 to 3.7 mg/L, cell density increased from 6.98x10°
(cells/mL) to 1.34x10¢ (cells/mL) after a 15-day cultivation period. Total phosphorus treatment
efficiency ranged from 82% to 100%. Total nitrogen treatment efficiency ranged from 97% to 83% for
initial T-N concentrations of 10 to 25 mg/L. However, with higher T-N concentrations (~56 mg/L), the
treatment efficiency reached only 58% after 15 days of cultivation. These findings highlight the
significant potential of cultivating Tetraselmis sp. for N and P removal from brackish-salt water rich in

nutrients in Vietnam.
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1 Mo dau

Viét Nam da chu trong phat trién nganh
nudi trong va ché bién thuy hai san trong nhiéu
nam qua, do ¢o loi thé vé bo bién dai va hé théng
song ngoi phong phu. Hién nay, Viét Nam la mot
trong 10 qudc gia hang dau thé gidi vé san luong
xudt khau thuy san, voi gia tri xudt khau chiém
khoang 4% GDP ca nudc [1]. Thira Thién Hué la
tinh c6 thé manh vé tai nguyén bién va dam pha,
bén canh viéc phat trién du lich thi cac hoat dong
nuoi trong, khai thac va ché€ bién thuy hai san
ciing la diém manh cua tinh. Theo thong ké nam
2023, toan tinh Thira Thién Hué c6 dién tich nudi
trong thuy san wdc dat 7.800 ha, trong d6 ¢6 2.100
ha nu6i thuy san nuwéc ngot va 5.700 ha nudi thay
san nudc lo-man [2]. Tuy nhién, tinh trang nudc
thai chita nhiéu hop chat hitu co, dinh dudng va
c6 d6 nhiém min cao dang gay ra lo ngai cho
nganh nuodi trong va ché bién thuy hai san, cing
nhw gay tac dong dang ké dén mdi truong tuw
nhién [3-4].

Qua trinh x ly nweéc thai trong nganh nuoi
trong va ché bién thuy hai san thuong két hop cac
phwong phap hoéa ly va sinh hoc, dac biét la khi
nudce thai chiva nhiéu chét hiru co va dinh dudng
[5]. Céc cong nghé sinh hoc nhw qué trinh sinh
hoc hiéu khi, thap loc sinh hoc, hodc muong oxy
hoa da chiing té hiéu qua trong viéc x ly nudc

thai nay [6]. Tuy nhién, cac hé thong xuit ly truyén
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théng thuong gap cac van dé nhu sdc tai, khoi
tich cong trinh 16n, chi phi dau tu va van hanh cao
[7]. Dong thoi, chung thuwong khong dat hiéu qua
toi wu trong viéc loai bo cac chét dinh dudng (N,
P) cing nhu khong tan dung duoc cac thanh phan
dinh dudng trong nwdc thai. Vi vay, viéc phat
trién cac cong nghé xtt ly nudc thai sach hon,
hudng dén xa thai an toan hon, wu tién giai phap
kinh t€ tuan hoan vat chat nhu st dung cac chat

dinh dudng la rat can thiét va cap bach.

Tan dung cac chédt dinh dudng trong nudc
thai cho muc dich san xuat sinh khoi vi tao la mét
cach ti€p can bén viing vé kinh t€ va moi truong
[8—12]. Vi tao phat trién nhanh chéng, mang lai
nang sudt sinh khdi cao. Ching ciing dé dang
nuodi trong, khong canh tranh véi dat nong nghiép
va khong yéu cau ngudn nude sach, than thién véi
moi truong. Hon nita, vi tdo c6 kha nang hap thu
CO: tir khi thai cong nghiép va nudc thai, giam
dang ké chi phi san xudt. Nhiéu nghién cttu gan
day da chi ra rang nhiéu loai vi tio c6 thé st dung
cac chét dinh dudng tir nudce thai do thi, nudce thai
cong nghiép, va nudc thai chan nudi d€ san xuét
sinh kh6i lam nguyén liéu cho san xudt nhién liéu
sinh hoc, thttc an chan nudi, phan bén hitu co,
phu gia thiec phdm va hoat tinh sinh hoc trong
nganh cong nghiép my pham va dwoc pham [9-
10]. Tuy nhién, nghién ctru vé xtt ly nudc thai giau
dinh dudng va ¢ d6 man cao ¢ Viét Nam van con

han ché.
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Trong s6 cac loai vi tao, Tetraselmis sp. la
mot ching manh c6 kha nang x ly nwdc thai nho
toc dd tang truong nhanh va kha niang hap thu
hiéu qua N, P t&t nwdc thai [9, 11-12]. Tai Viéet
Nam, vi tao nay dang duoc st dung phé bién lam
thitc @n bo sung trong nudi trong thuy san, tuy
nhién, viéc nang cao chat lwong va nang suat sinh
khéi ctia vi tao tai cac trai gidng thiy san hién van
gdp nhiéu han ché.

Bai bdo nay trinh bay cac két qua nghién
ciu vé viéc ting sinh kh6i cua vi tao bién
Tetraselmis sp. (Chlorophyta) d€ xt ly loai N va P
trong moi treong nuwdc lo-man chira nhiéu chat
dinh dudng, ch;fmg han, ao chtta nwdc thai nuoi
trong thuy san, vung ctra song, bién ven bo tiép

nhan nhiéu nwdc thai nudi trong thuy san.
: y

2 Phuong phap nghién cttu

2.1  Nguon vi tio bién

Vi tao bién Tetraselmis sp. la san pham thu
dwoc tit qua trinh thu thap, phan lap, tao dong
thuan va dinh danh ttr két qua nghién cttu caa dé
tai: “Nghién ctru nudi sinh khéi vi tao Tetraselmis
sp. trong moi treong niedc man giau bot khi CO:
va lam thtc dn b6 sung cho chdan nudi”, ma s6
B2023-DHH-20. Cu th€, vi tao Tetraselmis sp. dugc
phén 14p tir nuwdc bién ty nhién tai vi tri ctra bién
Thuan An (véi toa dd 16°55'71.5"N 107°64'59.1"E)
vao ngay 22/5/2023 [13]. Tao duoc nudi trong
nude bién Thuan An c6 d¢ man 30 %o, pH 7,8 va
duoc bd sung mdi treong dinh dudng F/2 [14-15]
da hdp vd trung. Trudc khi tién hanh cac thi
nghiém, vi tdo nay da duoc thuan hda qua 50 thé
hé trong phong thi nghiém. Qua trinh nudi tao
trong giai doan thuan hoda dwgc thuc hién trong
cac dng nghiém dung tich 25 mL c6 ndp vin va
chita 10 mL dung dich nudi. Sau 8 ngay nudi,
khoang 20% dich tao duoc chuyén sang cac 6ng

nghiém méi.
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2.2  Phwong phap xac dinh sinh truéng cta tao

Xac dinh sinh truéng thong qua dém s6 lugng té
bao

Xac dinh sinh truong cta tao thong qua
dé&m s6 lugng t& bao bang budng dém Sedgewick
Rafter (Ptc) (Imm2, 1000 6 lwdi, twong ung thé
tich 1 mL), lamen, kinh hién vi Olympus (CX33,
Nhat Ban) [13].

Nhe nhang dao chai mau d& dam bao cac t&
bao phan bd dong déu. Sau d6, dung micropipette
te dong hut 1 mL dung dich mau da duoc lic déu
dua vao mot goc cua budng dém dong thoi day tie
tle tdm kinh ddy phia trén ctia budng dém, nhe
nhang, trénh cé bot khi. D&i véi mau cé kha nang
chuyén dong, truedc khi d¢m mau da duoc ¢8 dinh

bang dung dich Lugol iode.

Chon 50 6 ludi phan bo theo duong chir Z
d€ dém. Mdi 6 ludi dwoc dém tat ca cac t& bao
nam bén trong va cac canh bén trén va bén phai,
khéng dém céc té bao 6 canh bén dudi va bén tréi.
Ghi lai s8 t& tao dém duwoc tai mdi & lwdi. DE dam
bao dd chinh xdc, s6 tao dém trén mdi & ludi
khong nén vugt qua 100 t€ bao. Néu nhiéu hon thi
nén thuc hién mau pha loang (thong qua day pha
loang 10° dén 10 va 102).

SO luong t€ bao dém duoc trong 50 6 ludi
duoc dung dé€ tinh mat do t€ bao theo cong thirc
(D)

C = (DF) * (NC) * 1000/S )
trong d6: C la s6 luong t€ bao/mL; DF la hé s6
pha loang; NC 1a s t€ bao dém duoc; S la s6 6

vuong duoc dém.

Xac dinh sinh truéng thong qua khéi lugng kho
Phuong phap xac dinh khdi luong khé (sau
khi sdy ¢ 105°C cho dén khi trong luong khong
d6i) theo SMEWW-2540-TSS-D [16]. Loc mau qua
gidy loc tiéu chuan (GF/F, Whatman, Anh) ¢ kich

5 16 0,45 um da can trudc va sdy kho phan nam
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lai trén gidy loc ¢ 103 - 105°C. Phan gia tang khoi
lwong so véi giay loc la sinh khéi tao (g/L).

2.3  Phuwong phap khao sat anh huéng ctia moi

treong dinh duong

Thi nghiém duwoc tién hanh véi 02 moi
treong dinh dudng nuodi tao bién, bao gom F/2 cai
tién (khong bo sung Silic) [14-15] va Walne [17]
trong nudc bién Thuan An c6 d0 mudi 30 %,
cuong d6 chi€u sang 30 pmol/m?s, thoi gian chiéu
sang 24 gio, pH nudce bién 7,8, va nhiét dd 25°C.
Thi nghiém kéo dai 15 ngay, mdi nghiém thttc
duoc tién hanh 13p lai 03 Tan trong binh 100 mL c6
50 mL dich tao v6i mét do t€ bao Tetraselmis sp. la
104105 (TB/mL), twong Gng voi ty 1¢ tiép giong
ban dau 20% thé tich giong/thé tich méi truong
nudi (Vgiong/ Vmt).

24 Phuwong phap khao sat anh hwdng cua cac

ty 1@ tiép giong ban dau

Thi nghiém dugc tién hanh véi cac ty 1€ tiép
giong ban dau khac nhau (3%, 5%, 10%, 15%, 20%,
25%, 30% Vgisng/Vmt), voi moi treong dinh dwdng
thich hop (da khao sat trede dd) trong nudc bién
c6 d60 mudi 30 %o, cuong do chiéu sang 30
pumol/m?s, thoi gian chiéu sang 24 gio, pH nudc
bién = 7,8 va nhiét d 25 °C. Thi nghiém kéo dai
15 ngay, mdi nghiém thic dugc tién hanh 13p lai
03 Tan trong binh 100 mL c¢6 50 mL dich tao. Dich
tao giong Tetraselmis sp. c6 mat do t& bao la 106
(TB/mL).

2.5 Phwong phap khao sat anh hudng caa pH

Thi nghiém duoc tién hanh véi dai pH 6,0—
9,5 duoc diéu chinh boi dung dich NaOH 0,05N
va HCl 1N, ddi chiing 1a pH nudc bién ty nhién.
Moi truong dinh dudng va mat do tiép giong
thich hop (da khao sat & cac thi nghiém trudc do),
d6 mudi 30 %o, cwong do chiéu sang 30 umol/m?3s,
thoi gian chiéu sang 24 gio, va nhiét do 25 °C. Thi

nghiém kéo dai 15 ngay, mdi nghiém thitc duoc
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tién hanh 1ap lai 03 lan trong binh 100 mL c6 50
mL dich téo.

50 mL dich tao Tetraselmis sp. c6 mat do t€
bao la 2,1 x 10* (TB/mL) dugc ly tam 6000 vong/10
phat dé€ loai bo méi treong nudi. Can t€ bao duoc
chuyén ngay vao 50 mL mdi truong dinh dudng
véi dai pH 6,0 — 9,5 da duwgc chudn bi trude do.
Sau mdi 24 h, 18y 1 mL dich tao d& dém t& bao.

2.6 Phuwong phap khao sat anh hwdng cua cac
ty 1é TN:TP dén sinh trudng phat trién caa
tao

Phuong phap 1y mau nuwéc thai

Mau nudc duoc 18y tai trang trai nudi tom
cia cong ty Thién An Phu, dat tai thon Trung
bo6ng, xa Huong Dién, huyén Phong Dién, tinh
Thita Thién Hu€. Nudc dugc 1ay tir cac ong loc
duoc dat dudi 16p cat ctia giéng bién. Vi tri 1dy
nuéc ctia cong ty Thién An Phd nam sat bén canh
diém xa ctia céng ty nuodi trong thuy san CP. Qua
trinh 1ay mau duoc thuc hién dinh ky trong nam
2023. Mau duoc chita trong cac binh nhwa 20 L va
duoc van chuyén vé ngay phong thi nghiém dé
thiee hién cho thi nghiém xac dinh kha nang xt ly
ctia vi tao Tetraselmis sp. Mau nuwdc thai 1a tir hoat
dong nuodi trong thuy san da qua lang, loc cat so
bd. Quy cach 14y mau va bao quan mau tuan theo
cac quy dinh trong tiéu chuan Viét Nam (TCVN
5996 - 1995). Do dac tai hién truong cac thong s6
nhiét do (t°), oxy hoa tan (DO), pH, do6 duc, do
mudi (Sal) ctia nuéce tai cac vi tri thu mau bang
may do da chi tiéu Horiba U5000 (Nhat Ban).

Phuong phap b4 tri thi nghiém

Thi nghiém dwoc tién hanh trong cac binh
PET dung tich 5 L (@ 15,5 x 26 cm) c6 nap day,
trong d6 c6 3,5 L nuwde thai (Hinh 1). Cac hoa chat
v6 co NaNOs va NaH:POs-2H20 (Sigma-Aldrich,
Nhat Ban) duoc st dung d€ diéu chinh nong do N
va P ban dau. Ldy 200 mL dich tao giéng da nuoi
truede do, ly tam 6000 vong/10 phut dé loai bo moi
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treong nudi, cdn t&€ bao dugc chuyén vao nudc
thai sao cho mat d6 ban dau cua tao trong nuédc
dat 2 - 3 x10* (TB/mL). Sy phat trién cta
Tetraselmis sp. duoc khao sat ¢ cac ty 1é nong do
TN:TP khac nhau (Bang 1), hiéu qua x ly N va P
cua tao con duoc so sanh voi d6i chiing (nuwdc thai
6 ty 1€ TN:TP = 11:1 va khong cay tao).

Cac thi nghiém duoc tién hanh cuing mét
diéu kién nhiét d6 25°C, suc khi lién tuc v6i may
suc khi ¢6 luu Iwong 0,9 L/h, binh nudi tao duoc
chiéu séng bang dén Led trang, cuong dd chiéu
sang 101 pumol/m?2s va thoi gian chiéu sang 18h
sang /06h t&i. Creong d6 anh séng duoc do bang
may do luwong tr quang phd dudi nude (MQ-210,
Apogee, My). Cac thi nghiém duoc tién hanh
trong vong 15 ngay, v6i 03 lan 14p lai (Hinh 1).

Bom thoi khi
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Hinh 1. So d6 b6 tri thi nghiém

Bang 1. Nong do TN va TP ban dau trong nudce thai

Thanh phan Céc ty 1é nong do ctia TN:TP

100:1 50:1 15:1 () 15:1 (ID) 15:1 (I1I)
T-N, mg/L 9,7£0,3 10,1+0,3 9,8+£0,2 10,3+0,4 25,1 0,5 56,3+0,8
T-P, mg/L 0,10+ 0,05 0,2£0,1 0,90+ 0,05 0,7£0,2 1,6+0,1 3,7+04

+ D¢ léch chudn (véin =3)

Lay mau dé xac dinh sinh khoi, mat do tao
va phan tich N, P duoc tién hanh vao 8h sang moi
ngay. Mau duoc ly tam va loc dé€ tach tao, sau do
xac dinh néng d6 T-N va T-P trong dich loc dé xac
dinh hiéu sudt xt ly N, P cuta tao trong nudc lo-
man chita nhiéu chdt dinh duong.

Nong do T-N va T-P dwgc xac dinh béng
cac phuong phap tiéu chuan phan tich nwdc va
nudc thai (SMEWW4500-N.C va SMEWW4500-
P.B) ctia APHA [16] va duoc do trac quang bang
mdy quang pho (UV1800, Shizuma, Nhat Ban).

2.7  Phuong phap xit 1y s6 liéu

S6 liéu thuc nghiém dwoc nhép, x ly va

biéu dién trong phan mém Microsoft Excel.

DOI: 10.26459 /hueunijns.v133i1C.7430

Xéc dinh tdc d6 sinh treong t€ bao: Mat do
t€ bao ¢ hai thoi diém khac nhau trong qué trinh
tang trudng t€ bao duoc dung d€ tinh t6c d tang
treong dac hiéu p theo cong thire (2) [18]:

1 = Ln(Ny/No )/(t-to) @)
trong dé: p la tdc dd tang truwong ddc hiéu (t€
bao/mL/ngay); No 1a mat d6 t& bao tao trong mau
nudc ban dau (TB/mL); Nila mat d6 t€ bao tao
trong mau nuwdc sau thoi gian t (TB/mL); to va t
lan luot la thoi gian bét dau 0 va thoi gian khao
sat t (ngay).

Xéc dinh thoi gian tdng sinh gap doi d: theo
cong thire (3) [19]:
di=Ln()/p 3)
trong dé: dt la thoi gian tdng sinh khéi 1én gap hai
lan (ngay).
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Xac dinh hiéu suat xt ly T-N va T-P theo
cong thirc (4):
Hiéu sudt xtr Iy (%) = 22 x 100 ()

0

Xéc dinh t6c d6 chuyén hoéa T-N va T-P
theo cong thitc (5):
CO_L- Ct 5)

Trong d6: Co 1a nong do T-N hoac T-P thoi
diém bat dau 0 (mg/L); Ctla nong d6 T-N hodc T-P
do dwoc ¢ thoi gian khao sat t (mg/L); t la thoi

Tdc d chuyén hda (mg/L/ngay) =

gian khao sat (ngay).

3  Két qua nghién ctru

31 Anh hudng ctia méi truong nudi dén sinh
treéng phat trién tio

Anh huéng ctia hai méi treong dinh dudng
khac nhau, F/2 va Walne, dén su sinh truong va
phat trién cua tao Tetraselmis sp. da duoc khao sat
va két qua duoc thé hién trén duong cong sinh
treong trong Hinh 2. Sau 14 ngay nuodi cdy, tao
Tetraselmis sp. thé hién su sinh truong t6t hon trén
moi treong F/2 so voi moi truong Walne. Mat do
té bao cao nhat lan lwot 1a 7,46 + 0,75 x105 (TB/mL)
va 5,61 + 0,60 x10° (TB/mL) vao ngay th 12. Do
d6, méi truong F/2 nudce bién ¢d dd man 30 %o da
duoc chon d€ sit dung trong cac thi nghiém tiép
theo.

3.2 Anh huéng ctia cic ty 1¢ tiép giong ban

dau dén sinh truéng phat trién tao

Anh huwéong cta cac ty 18 tiép gidng ban dau
khac nhau (3%, 5%, 10%, 15%, 20%, 25%, 27%) d6i
véi su sinh trudng phat trién tao Tetraselmis sp.
trong moi treong F/2 dwoc duoc trinh bay trong
Hinh 3, teong ting véi cac mat do t&€ bao ban dau
lan luot 1a 1,74x10* (TB/mL), 2,90x10¢ (TB/mL),
599x10¢ (TB/mL), 8,69x10¢ (TB/mL), 1,15x105
(TB/mL), 1,47x105 (TB/mL), va 1,59x105 (TB/mL).

Két qua cho thay, trong khoang thoi gian ttr
ngay thit 5 dén ngay th 8, ty 1€ 10% tiép giong
dat ty 1€ sinh trudng cao nhat véi mat do t€ bao
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dat 7,80x105 (TB/mL). Tuy nhién, ¢ giai doan tiép
theo (tir ngay tht 10 dén ngay tht 14), 16 thi
nghiém véi ty 1& 5% ti€p gidng cho thdy su phat
trién ctia Tetraselmis sp. tang dang k& voi mat do
t& bao dat 1,12x10¢ (TB/mL), toc d6 ting trudng
dic hiéu p dat gid tri cao nhat la 1,5
(TB/mL/ngay).

Mat d6 tao ban dau c6 anh huong dang ké
dén qua trinh sinh treong cua tao. Mat do thdp co
thé kéo dai thoi gian nudi trong, trong khi mat do
cao c6 thé dan dén lang phi ngudn tao gidng. Vi
vay, mat do tiép gidng trong khoang tir 5% dén
10% dwgc lua chon la diéu kién thich hop cho cac
thi nghiém ti€p theo.

33 Anh huwong ciia pH ban diu cta méi
truong dén sinh truéng phat trién tao

Anh huéng cta pH dén qua trinh sinh
treong ctia vi tao bién Tetraselmis sp. dugc trinh
bay ¢ Hinh 4. Tetraselmis sp. c6 kha nang phat
trién tot trong khoang pH tir 6,0 dén 9,5. Gia tri
pH thich hop cho sinh tredng ctia Tetraselmis sp.
la 8, & gia tri pH nay, mat do t€ bao dat 7,88x10°
(TB/mL) sau 13 ngay nu6i cay. Bang chu y, du
khoi diém pH ban dau khdc nhau, sau 20 ngay
nudi cdy, gid tri pH trong cdc mau déu da diéu

chinh tr¢ lai trong khoang ttt 8,1 dén 8,5.

Thuee t€, nuwdc bién ty nhién thuwong c6 pH
on dinh khoang 81 + 0,2 nho vao hé dém
carbonate, giup duy tri sw 6n dinh cta pH [20].
Do d06, sau moét thoi gian, hé dém trong moi
treong nghién ctu 6 thé da tw diéu chinh pH
dén gia tri ddc trung cua nudce bién. Ngoai ra, khi
vi tdo Tetraselmis sp. tang sinh khoi, qua trinh
quang hop cua ching sé lam tang pH (do hédp thu
CO: trong nudc va khong khi), tir d6 gop phan
lam téng pH dén gid tri dac trung cta nude bién.
Do d6, méi treong véi pH 8 duoc xac dinh la gia

tri pht1 hop cho cac thi nghiém tiép theo.
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Hinh 2. Anh hwéng cia méi treong dinh dudng khac
nhau (F/2 va Walne) dén sinh trudng phat trién tao
Tetraselmis sp. (a) Mat d¢ t€ bao (b) T6c d0 sinh truong
dac hiéu
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Hinh 3. Anh huéng cta ty 1é tiép gidng ban dau (3%,
5%, 10%, 15%, 20%, 25%, 27%) dén sinh trudng phat
trién tao Tetraselmis sp. (a) Mat d6 t€ bao (b) T8¢ do sinh
tredng dac hiéu

DOI: 10.26459 /hueunijns.v133i1C.7430

(a) @ pH 6.0
141 —o—pHES
12 - %--pH 7.5
I 7| —e-pHss
2 107 x pHOS
£ —a— pH 78 (BC)
X
=
2
=
=
=
£
=
=
001 2 3 4 5 6 8 9 10 11 12 13 14 15
Thiri gian, ngay
® '° ©--pH 6.0
09 P
2 —o—pH 6.5
5 08
B S X - pHTS
go7 —@-pHSS
Z06 % pHO9S
£
2 03 —a—pH TS
=
e 04
E 03
o
g 02
=
T o0l
=
00

i —
5 6 7 8 9 10 11 12 13 14 15
Thii gian, ngay

Hinh 4. Anh hudng ctia pH ban d4u (6.0, 6.5, 7.5, 8.5,
9.5) dén sinh trwdng phat trién tao Tetraselmis sp. (a)
Mat dd t€ bao (b) Toc d9 sinh trudng ddc hiéu

34 Anh huéng caa cac ty 18 TN:TP dén sinh

truong cta tdo va hiéu qua xiely N, P

Tao dugc nudi trong moi treong nudce thai
nudi trong thuy san (xem Hinh 1) da dugc xt ly
so bd béng loc cat va ¢6 do mudi 27 %o, pH 7,4,
thé oxy hoa- khtr (ORP) 210 mV, TDS 22,3 g/L,
oxy hoa tan (DO) 5,9 mg/L, d6 kiém 109,3 mg
CaCOs/L, tong sat tan (Fe) 0,15 mg/L, d6 duc 2,2
NTU, n6éng d T-N (ttr 9,68 mg/L dén 56,25 mg/L)
va T-P (ti 0,10 mg/L dén 3,70 mg/L). Hiéu suat x&
ly T-N va T-P ctaa Tetraselmis sp. da dwoc trinh
bay trong Hinh 5 va Hinh 6. Két qua cho thdy
Tetraselmis sp. ¢6 kha ndng phat trién manh mé
trong moi truong c6 chita néng dd cao cadc mudi
dinh dwong N va P (Hinh 7, Bing 2). Tdo phdt trién
nhanh chéng tir khi duoc cdy vao moi truong va
dat dinh sau 12 — 13 ngay (Hinh 7). Sau do, su
phét trién c6 xu hudéng giam dan trong khoang

thoi gian tiép theo.

Véi cung nong d6 T-N ban dau 10 mgN/L,
khi thay d6i nong do T-P tir 0,1 dén 0,9 mgP/L, cac
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ty 1&é TN:TP teong tng la 100:1, 50:1, 15:1 va 11:1
(Bang 1, Hinh 5). K&t qua cho thdy rang ty 1¢& 15:1
da dat hiéu qua x ly T-N lén dén khoang 97%
vao ngay tht 11 (Hinh 5(b)), vuot troi hon so véi
cac ty lé TN/TP la 50:1 (khoang 82%), 100:1
(khoang 76%), va 11:1 (khoang 82%). Trong khi
d6, hiéu sudt xtix ly T-P cta ty 1€ TN/TP lan luot 1a
11:1; 15:1; 50:1, va 100:1 da dat 98%, 98%, 91% va
82% vao ngay thit 9 cua qua trinh nudi cay (Hinh
5(a)). Diéu nay hoan toan phtut hop véi nghién cttu
ctia Hee Jong Choi (2014), trong d6 chi ra rang véi
ty 16 TN/TP > ~ 15, photpho tr¢ thanh yéu td gidi

han cho sy phat trién cua tao [21].

Khi thay déi nong dd T-N & ba mte (10, 25,
va 56 mg/L), va nong d6 T-P (0,7, 1,6, va 3,7 mg/L)
d€ cung dat ty 1&¢ TN:TP = 15:1 (Bang 1), két qua
cho thay sinh khoi tao tang theo sy gia ting nong
do N va P teong tng (Hinh 7, Bang 2). Véi sinh
khoi tao ban dau la 0,13 + 0,01 (g/L), sinh khéi tao
lan lwot tang 0,61 (g/L), 0,72 (g/L) va 1,02 (g/L) sau
15 ngay nuoi cay. Dang chu y, mat do t€ bao dat
cao nhat 1a 1,34 x106 (TB/mL) d6i véi nwde thai ¢d
nong do TN va TP cao (56,3 mgN/L va 3,7 mgP/L).
Hiéu qua xtt ly T-P dat tir 98% dén 100% twong
ung sau 15 ngay nudi cdy (Hinh 6(a)). D&i véi
nong do T-N trong khoang tir 10 dén 25 mg/L,
hiéu sudt xtr ly dat tir 91% dén 83% sau 15 ngay
nuoi cdy; trong khi véi T-N cao hon (~56 mg/L),
hiéu suat x ly N chi dat 58% (Hinh 6(b)). Tuy
nhién, vé kha nidng chuyén déi, luong T-N da di
vao sinh khoi cua tao la kha 16n, véi toc do
chuyén hoa T-N cuc dai dat 2,18 mg/L/ngay. Két
qua nay teong dong voi nghién citu cia NLM Tri
va cs. (2022) ciing nhw nghién ctru cua PTH Ngan
& PK Liéu (2012) vé dac diém nude thai nudi tdbm
[6, 22]. Trong bGi canh nude thai nudi tom tham
canh c6 nong do T-N 52,75 + 23,01 mg/L va T-P
5,63 + 2,34 mg/L [22], hodc nudc thai nudi tom st
giong véi d6 mudi dao dong tir 14,6 dén 16,5%o va
nong dd T-N tir 8 dén 28 mg/L [6], can xem xét
diéu chinh ty 1é gitta N va P theo ty 16 TN:TP ~
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15:1 @€ t6i wu hda hiéu suat sinh khoi cua tao
trong thoi gian ngan.
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Hinh 5. Hiéu suat xtt ly T-P (a) va T-N (b) cuia
Tetraselmis sp. o cac ty 1&é TN/TP khac nhau
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Hinh 6. Hiéu suat xtt ly T-P (a) va T-N (b) cuia
Tetraselmis sp. & cac nong d6 N, P ban dau khac nhau va
ty 16 TN/TP =15:1
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Hinh 7. Suy phét trién tao Tetraselmis sp. trong moi truong cé cac ty 16 TN:TP khac nhau

Bang 2. Sinh triedng ctia tao Tetraselmis sp. trong mdi treong nudc voi cac ty 1é TN:TP khac nhau

Dai lwong Cac ty 1é N:P
100:1 50:1 11:1 1511  151(I)  15:1 (1)
Hmax (ngay) 0,47 0,40 0,53 0,52 0,68 0,70
de (ngay) 1,5 1,8 1,3 1,3 1,0 1,0
Sinh khéi (g/L) 0,58 0,58 0,60 0,61 0,72 1,02

4  Kétluan

Vi tao bién Tetraselmis sp. phat trién manh
mé trong moéi truong nudc lo-man cé nong do
chat dinh dudng cao (véi ty 1&¢ TN/TP = 15:1), do
mudi 30 %o, pH 8, va mat do tiép giéng ban dau
tte 5% dén 10%. Vi sinh khéi tao ban dau 1a 0,13 +
0,01 (g/L), su gia tang néng do6 cua TN (10-56
mg/L) va TP (0,7-3,7 mg/L) da thuc day sinh khoi
tao tang va dat tir 0,61 dén 1,02 g/L sau 15 ngay
nudi cdy. Két qua nay la minh ching cho tiém
nang lén cua viéc nudi cdy vi tao bién Tetraselmis
sp. két hop véi xtt ly chat dinh dudng trong ao
chtta nuéc thai nudi trong thay san hoac xu ly
trong hé mé tu nhién nhu viung ctta song, vung
bién ven bo tiép nhan nhiéu nuwde thai nudi trong
thiy san. Diéu nay thé hién vai tro quan trong ctia
Tetraselmis sp. trong viéc thu hoi chat dinh dudng
va xtt ly nude thai, dong thoi mo ra co hdi phat
trién bén viing cho nganh nuoi trong thuy san tai
Viét Nam.
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Loi cam on: Nghién cttu nay dwoc hd tro
boi B6 Gido duc va Dao tao Viét Nam [ma sO
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