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. TOMTAT .

Cacbon 1a mot trong nhiing ngu6n dinh dudng chinh can thiét ma vi tdo doi hoi cho sy phat trién
trong nudi sinh khdi. Vi vay, su két hop diéu chinh cudong do anh sang va bo sung cacbon dong vai tro
rat quan trong cho sy phat trién cuia tio. Nghién ciru nay str dung NaHCOsz nhur 1a ngudn cacbon vé co
bd sung vao moi truong F/2 dé nudi tao Tetraselmis suecica (T. suecica). Anh huéng ciia NaHCO3 &
cac nong d6 khac nhau (3 mM, 4 mM va 5 mM NaHCOs) dén mat do, toc do tang truong, thoi gian
nhén doi va kich thude t€ bao cua T. suecica da duge khao sat. Sau 10 ngay nudi cdy, tao T. suecica khi
duogc nudi 6 moi truémg co bd sung 3 mM NaHCOj3; cho mat d6 cao nhat vao ngay nudi thir 8 dag 287 +
38,91 XlO“»(tb/mL), gap 1,; lan so voi mét do tdo duge nudi chi trong moi trudng F/2. O nong do
NaHCO3 bo sung nay cho toc do tang truong cua tao cao hon dang ke (0,25 + 0,02 tb/mL/ngay) va thoi
gian nhan doi nhanh hon (2,84 ngay) so vdi cac nghiém thirc khac. Nhu vy, bang cach b sung NaHCO3
vao moi trudng nudi cdy va diéu chinh ché do nudi da giup cai thién tang trudng cua tdo T. suecica. Két

qua ndy mé ra tiém nang trong vi¢c st dung cac nguon carbon dé tang san luong tdo.
Tir khoa: Carbon, NaHCO3 Vi tao, Tetraselmis suecica

EFFECT OF ADDITIONAL INORGANIC CARBON SUPPLY FROM
NaHCOs ON THE GROWTH PERORMANCE OF Tetraselmis suecica (Kylin)
Butcher, 1959

Tran Van Thu Hien, Le Thi Thanh Nhan, Le Huu Tuan, Nguyen Thu,

Nguyen Thi Tuong Vy, Nguyen Thi Thuy Hang, Ho Thi Thu Hoai"

University of Agriculture and Forestry, Hue University

*Corresponding author: htthoai@hueuni.edu.vn

Received: October 1, 2024 Revised: November 22, 2024 Accepted: November 22, 2024

ABSTRACT

Carbon is one of the primary nutrients that microalgae require for their growth. Hence, the
combination of light intensities and carbon supply sources plays a crucial part in increasing algae
biomass production. In this case, T. suecica was cultivated in F/2 medium adding NaHCO3 as inorganic
sources. The influences of NaHCO; in different concentrations (3 mM, 4 mM, and 5 mM NaHCOs3) on
the density, growth rate, doubling time, and cell size of T. suecica were investigated. After 10 days of
cultivation, T. suecica exhibited its maximum density in the F/2 medium supplemented with 3 mM
NaHCOj3, peaking on the 8" day at 287 + 38.91 x10* (cell/mL), which was 1.2 times higher than in the
F/2 medium. Moreover, the latter concentration of NaHCOs also showed significantly higher growth
rate (0.25 £ 0.02 cell/mL/day) and faster doubling time (2.84 days) of T. suecica, respectively. By
supplementing NaHCO3; and modifying the growing conditions, cell density and growth rate of T.
suecica improved. These findings suggest that adding carbon sources into culture medium might
improve microalgae biomass yield.
Keywords: Carbon, NaHCO3, microalgae, Tetraselmis suecica
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1. MO DAU

Thuc vat thuy sinh trong d6 co tao la
mit xich thirc dn dau tién trong chudi thirc
an ¢ thiy vyc va la ngudn thirc an ty nhién
khong thé thiéu ctia Au tring nhiéu loai dong
vat thity san nhu thdn mém, rotifer, ca va
gidp x&c (Marques va cs., 2011). Tao luc
Tetraselmis dugc chirng minh c6 gia tri dinh
dudng cao véi ham luong 31% protein,
17% lipid, 12,1% carbohydrate va acid béo
can thiét, chung gitip tang cuong ty 18 sdng
va giam trang thai stress cua tom thé chan
trang (Brown, 1991; Khatoon va cs., 2018).
Vi thé, Tetraselmis dugc sir dung nhiéu
trong san xuat thirc an tuoi séng va duoc coi
12 ngudn dinh dudng thich hop cho au tring
tom, nhuyén thé hai manh vé (D’Souza va
cs., 1999; Patifio-Suérez va cs., 2004).

Tao trong d6 ¢6 T. suecica la thanh
phin quan trong ctia hé sinh thai bién vi
ching hép thu ning luong 4nh sing mit
troi, nudc va CO, dé gia ting sinh khdi va
giai phong oxy ra moi trudng xung quanh
(Sarwer va cs., 2022). Cacbon 1a mot trong
nhitng ngudn dinh dudng chinh can thiét ma
vi tao doi hoi cho sy phat trién (Sudhakar va
cs., 2011). Tao str dung cacbon dudi dang
CO tir khi quyén. Nho vay, théng qua qué
trinh quang hop tao gop phan lam giam
thiéu phat thai khi nha kinh qua d6 giam
bién d6i khi hau toan cau (Pokoo-Aikins va
cs., 2015). B sung cacbon vao qué trinh
nuoi da dugc chiing minh c6 hiéu qua trong
ting ning sudt va chat luong vi tao
(Josephine va cs., 2015; Pléhn va cs., 2022).
Hon nita, ting néng d6 CO, trong moi
truong nudi cay tao con gitip gia taing ham
luong lipid tich lily trong tao (Singh va cs.,
2014). Thir nghiém trén tao Chaetoceros
calcitrans cho thiy trong lugng khd va
protein ciia tao cao nhat ¢ ti 1¢ bo sung 1%
CO, trong khi & ti 1& bd sung 3% CO. cho
thiy ham luong lipid cao nhat (Hién va cs.
2020). Tao hip thu cacbon dé téng hop té
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bao méi tir nhiéu ngudn khac nhau: vo co
nhu CO;, HCOgz, COs* va hitu co nhu
acetate, duong sacarose, glucose, fructose,
galactose, pyruvat, fumarat, malat, ethanol
va butyrat (Kim va cs., 1999; Ukeles va cs.,
1976). Tao c6 thé hap thy khi CO; truc tiép
hozc hap thu HCO3 ngoai sinh dé tao CO,
trong té bao. Tuy nhién sodium bicarbonate
(NaHCO3) 1a ngudn cacbon vo co kinh té
hon khi CO; vi tinh sin c6, chi phi thip va
tinh hoa tan cao trong mdi trudong long
(Umetani va cs., 2021).

Tac dong cua NaHCOs 1én ting
truéng sinh khdi va dic tinh chuyén hoa cua
ting loai tao 1a khac nhau do nhu cau va ty
1¢ sir dung NaHCOs thay d6i giita cac loai
(Sampathkumar va cs., 2019). Nghién ctru
ctia Tahiri va cs. cho thay, ngudn cacbon vo
co tr NaHCOs duoc bd sung trén tao
Isochrysis galbana giup gia ting dang ké
kich thudc té bao & pha tinh (Tahiri va cs.,
2023). Trong khi viéc bd sung NaHCOs lai
c6 tac dong dang ké trong nang cao sinh
khdi tich iy astaxanthin & tao
Haematococcus pluvialis (Bao va cs.,
2022). Dbi véi tao T. suecica viéc nghién
ctru anh huéng cia viéc bd sung nguon
cacbon tir NaHCOs dén tang truong va kich
thudc té bao cho téi nay van chua dugc thir
nghiém tai Viét Nam. Vi vay, nghién cuu
nay dugc thyc hién vai muc dich xac dinh
ham lwong NaHCO; b6 sung vao moi
truong nudi cdy tao phi hop gitp cai thién
sinh khéi va ting truong cia vi tio T.
suecica.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Poi twgng va khach thé nghién ctru

Ngudn gidng tao T. suecica duoc
cung cip tir cong ty TNHH Khoa K¥ sinh
vat Thang Long. NaHCO3 99,5% dang bot
min c6 xut xt tir cong ty hoa chét Xilong -
Trung Qudc.
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2.2. Phwong phap nghién ciru
2.2.1. Cach tiép cdn

Trén co so ké thira cac nghién ciru da
duge cong bd lién quan tir cac tac gia trong
nuée (Hong va cs., 2013; Bao va cs., 2022)
va ngoai nudc (White va cs. 2013; Tahiri va
cs., 2023), budc dau thuc hién thir nghiém
b6 sung NaHCO; viao méi truong F/2
(Guiliard, 1975) & khoang nong do tir 1mM
dén 1M. Tur két qua theo ddi va quan sat
bang mat thuong tién hanh bd tri thi nghiem
trén 3 khoang nong do6 tr 3 - 5 mM
NaHCOs/L.
2.2.2. Bo tri thi nghiém

Thi nghiém duoc tién hanh véi déi
ching (PC) 1a moéi truong F/2 khong bd
sung NaHCOs va céc nghiém thire duge bd
sung NaHCO;s tai 3 ngudng ndng d6 nhu
sau:

NT1: mdi truong F/2 ¢6 bd sung 3
mM NaHCOs/L.

NT2: mdi truong F/2 c6 bd sung 4
mM NaHCOs/L.

NT3: mdi truong F/2 c6 bd sung 5
mM NaHCOs/L.

Téo T. suecica dugc nudi trong 2L
mdi truong & cac binh nhya cé thé tich 5L
v6i mat do tao ban dau 1a 4 x10° (tb/mL) va
thoi gian nudi cdy 10 ngdy. Mdi nghiém
thtre 1ap lai 3 lan, dugc thuc hién trong diéu
kién dong nhét c¢6 cuong d6 anh sang 3000
lux, ché do chiéu sang 24/24, nhiét 46 26°C,
d6 man 25%o va duoc bd tri hé théng suc khi
v6i toe do twong dong.
2.2.3. Cac chi tiéu thu thdp $0 liéu

Xac dinh mat d6 cua tao: Tién hanh
thu miu tio hang ngay. Budng dém
Sedgwick Rafter dugc sir dung dé dém mat
d6 té bao (tb) dudi kinh hién vi c6 d6 phong
dai 10X.

Xac dinh thay d6i hinh dang va kich
thude tao: Sir dung kinh hién vi & d6 phéng
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dai 40X dé phan tich hinh anh va gén tréc vi
thi kinh dé do kich thuéc tao ¢ cac nghiém
thac khi tao dang budc vao pha tang truong
va can bang. Mdi nghiém thuc tién hanh do
32 té bao.

Xac dinh bién dong pH: ding pipet
vo trung ldy 25mL dich nuéi tao ¢ mdi
nghiém thtrc cho vao lg thuy tinh dung tich
100mL, sir dung bit do pH mi s6 N124 dé
do hang ngay.

2.2.4. Cac chi tiéu tinh toan:

Mat dd té bao tao duoc tinh theo cong
thirc cia LeGresley M. va cs. (2010): C =
(DF) * (NC) * 1000/S

Trong do: C la tb/mL; DF la h¢ ) pha
lodng; NC la s6 té bao dém dugc; S1a s 6
vuodng dugc dém.

Xéc dinh toc do ting trudng té bao p
(tb/mL/ngay): dugc tinh theo cong thurc
(Levasseur M. va cs., 1993): u = Ln
(N2/No)/(T+To)

Trong d6: No la mat do té bao tao ban
dau; N1 1a mat do té bao tao nudi cay & pha
tang truong sau thoi gian t; To va Ty 1an luot
14 thoi gian bét ddu 0 va thoi gian khao sat t
(ngay).

Xac dinh thoi gian ting sinh gap doi

DT (ngay) theo cong thuc: DT =
0,6931/n
2.3. Phwong phap phén tich va xir Iy s6
liéu

Céc s liéu dugc xir Iy va phan tich
qua tng dung Microsoft Excel 2013. Gia tri
trung binh dugc phan tich ANOVA mot
nhan t6, so sanh sy khac nhau gitra cac cip
nghiém thirc trén phép thi Turkey, thuc
hién trén phan mém SPSS 20.0.
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3. KET QUA VA THAO LUAN
3.1. Tang trwéng cia tdo T. suecica & cac
nong d NaHCO; khac nhau

Tinh hiéu qua cia mdi trudng nuodi vi
tdo duoc x4c dinh boi su gia ting mat do té bao
qua cic ngay nudi cdy (Hawrot-Paw Va cs.,
2024). Vi vdy, mat do, nang suat ciia tao dua
trén toe do tang truong 1a mot trong nhing Cac
théng s6 quan trong phai dugc kiém tra. Tao
T. suecica dugc nudi trong PC la moi
truong F/2 va bd sung NaHCO3 vao mdi
truong nudi voi 3 ndng do khac nhau gdbm 3
mM, 4 mM va 5 mM NaHCOs. Budng cong
tang truong cua tao T. suecica & cic ndng
d6 NaHCO3 duoc thé hién qua hinh 1.

C6 thé thay, cac ndng d6 NaHCO3 bo
sung khac nhau c6 tic dung khac nhau dén
su phat trién cua tao T. suecica. O NT1 c6
b6 sung 3 mM NaHCO;, quan thé tio T.
suecica co toc do tang truong manh, mat do
tir ngay nudi thir 3 dén ngay 9 cao hon so
v6i DC, dat mat do té bao cuc dai vao ngay

350
300 ~
250
200 -
150

100

Mit d x10* (tb/mL)

nuoi thir 8 véi mat d trung binh dat 287 £
38,91 x10* (tb/mL). O PC khong bo sung
NaHCOs, quan thé tio T. suecica ciing dat
mét d6 té bao cuc dai vao ngay nuodi tha 8
nhung thdp hon, dat 240 + 1,06 x10*
(tb/mL). Két qua phan tich théng ké cho
théy c6 su khac nhau 16 rét gitra gia tri mat
d6 té bao ctia DC va NT1 tir ngay nudi thir
6 dén ngay nudi thir 9 (p<0,05). Déi véi
nghiém thire duoc bd sung 4 mM (NT2) va
5mM NaHCOs; (NT3) tao dat mat d¢ cao so
voi DC tir ngay nudi thir 3 dén ngay nudi
thtr 5. Tuy nhién, 2 nghiém thuc nay khong
dat duge mat do cuc dai so véi BC. O NT2
c6 mat d6 cuc dai tuong duong véi DBC,
ngoai trir ngay 2, 4 va 5 mat do té bao cua
DC va NT2 c6 sy khac biét co ¥ nghia thong
ké (p<0,005), cac ngay con lai khong thé
hién sy khac biét gita 2 nghi€ém thic
(p>0,005). Bdi v6i NT3, mat do tao cyc dai
tham chi thip hon so v&i DC va sy khac biét
mat do c6 ¥ nghia thong ké & cac ngay nudi
1,3, 4,5, 9va 10 (p<0,005).

Thoi gian (ngay)

Hinh 1. Puong cong ting trudng cua tao Tetraselmis suecica & cac nghiém thirc: khong bo sung
NaHCO; (PC), bd sung NaHCO3 lan lugt ¢ cac nong do 3 (NT1), 4 (NT2) va 5 (NT3) mM
NaH COa/L

Nhu véy, két qua cho thiy bd sung
NaHCO3 & mot ndng d6 nhat dinh gidp mat
d6 té bao cao hon trong thoi gian dau théng
qua gia tang téc d6 phan chia té bao va téc
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do tang trudng clia tao so voi khong b sung
NaHCO;. Cac cong bd trude day da chi ra
rang nong d6 HCOj3 cao thic diy qua trinh
quang hop va ¢ dinh CO; ciia té bao (Guo
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va cs., 2019). Vi ngudn cung cip vira da
lugng HCOsz, qua trinh tao ra
glyceraldehyde-3-phosphate dugc thic dy
trong chu trinh Calvin va c6 1¢i cho tich iy
carbohydrate. Vi thé, gop phan thic day gia
tang mat d6 tao khi dugc bod sung NaHCOs.
Két qua trén cling phu hop véi nhiing
nghién curu & nhiéu loai tao khac, tuy nhién
hiéu qua & cac ndng d6 bo sung khac nhau,
nhu & tao Chaetoceros subtilis nong do
NaHCO3 b sung hiéu qua nhat tuong tng
& nong do 2 M va 4 M (Hong va cs., 2013).
Nghién ciru ctia chiing toi cho thdy viéc bd
sung nong d6 3 mM NaHCOs lam tang déng
ké mat do tao so voi DC, trong khi White va
cs. (2013) cho thay v6i ndng do NaHCO3 bo
sung hon 12 mM maét d6 tao T. suecica gia
tang so v6i diéu kién nudi cdy khong bd
sung NaHCOs. S¢ di c6 su khac biét vé
nong dd NaHCO3 b6 sung cho tao T. suecica
gita cac nghién ciru ¢ thé do nghién ctru
cua White dugc thyc hién vdi cuong do anh
sang cao 1én dén 4348 lux nhung trong thi
nghiém nay chi dugc thyc hién trong diéu
kién anh sang chi 3000 lux. Khac biét vé cac
diéu kién méi truong nudi dic biét 1a cuong
d6 anh sang cung cap din téi nhu cau va kha
ning hap thu cacbon cua trong ctng mot
loai tao ciling khac biét (Carvalho va cs.,
2005; Rashid va cs., 2014).

O mirc cao hon ndng d6 3 mM
NaHCO; phat trién cua tao bj kim ham. RS
rang & mirc ndong d6 bd sung 4 mM va 5 mM
NaHCOs chi c6 hi€u qua gia taing mat do
trong khoang 5 ngay dau cua qua trinh nudi,
hon nita khong thyc sy dat hi¢u qua vé mat
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dd cuc dai so voi PC. Theo nghién ctru cuia
White (2013) va Li (2018), & néng do bd
sung NaHCOj3 cao hon lai han ché téc do
tang truong ciia mot so loai tao. Co thé ¢ 2
ngudng nong d6 4 mM va 5 mM NaHCOs,
luong HCO3™ da vugt qua so véi nhu cau cua
T. suecica. Sy du thira nay han ché qua trinh
hap thu ca tao va phan anh co ché trc ché
té bao. Su tc ché dic hiéu trong phan chia
té bao tio dé chdng chiu véi sy gia ting
nguén cacbon vo co hodc do kiém cia moi
truong, diéu nay cang tré nén nghiém trong
khi b6 sung HCO3 (White va cs., 2013).
Tuy véy, co ché nay van chua dugc tim hiéu
16 va can duoc thuc hién & cac nghién ctru
Sau.

3.2. Téc dd ting truwéng va thoi gian ting
truéng gip ddi ciia té bao tio T. suecica

Néu nang suét cua tao duge biéu thi
bang duong cong sinh trudng thi tbe do sinh
truong biéu thi sy gia tang sinh khdi cua tao
trong mot khoang thdi gian nhit dinh. Toc
do6 tang truong trong giai doan ham mii la
mot chi ti€u quan trong dé thé hién muc do
thich nghi cua tao véi cac didu kién mdi
truong thi nghiém. Trong 3 ndng do bd sung
NaHCO; duoc khao sat, & NT1 dugc bod
sung 3 mM NaHCO;3 toc do tang truong T.
suecica dat cao nhat, dat 0,25 + 0,02
th/mL/ngay so véi cac NT2 va NT3 véi toe
d6 tang truong trung binh dat lan luot 1a
0,22 + 0,01 tb/mL/ngay va 0,18 = 0,02
tb/mL/ngay. Trong khi toc do ting truong
ctia NT1 cao hon so véi DC thi toc do ting
truong cia NT2 va NT3 lai thap hon so véi
bC (Hinh 2).

TrAn Vin Thu Hién va cs.
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Hinh 2. Téc d6 tang truéng tir ngay 3 dén ngay 8 cua tao Tetraselmis suecica & cac & cac nghiém
thirc: khong bd sung NaHCO3 (BC), bo sung NaHCO; lan lugt & cac ndng do 3 (NT1), 4 (NT2) va 5
(NT3) mM NaHCO3/L. C4c chit céi a, b, ¢ trén cac cot thé hién su khac nhau c6 y nghia thong ké gitra
cac nghiém thuec.

Trong khi tbc do ting truong dic
trung ti 1€ thuan vdéi sy tang truong mat do
cua tdo thi nguoc lai thoi gian tang trudng
mat do gip doi gitra cac nghiém thuc ti 16
nghich véi téc do ting truong. So sanh giita
céc nghiém thirc cho thdy NT1 c6 thoi gian

gia ting mat do gip doi ngin nhat (dat 2,84
ngdy) va ngan hon so v&i NT2 va NT3. O
NT3 thoi gian tao gia ting mat 4o gap doi
lau nhat véi thoi gian dat 3,82 ngay (Bang
1).

Bdng 1. Thoi gian ting sinh mat do gp doi gitra cac nghiém thirc

Nghiém thirc Thoi gian ting truong mat do gap doi (ngay)
z ab
Péi chimg (DC) 305 *003
Nghiém thiec 1 (NT1) 2,84 +0,23?
Nghiém thtre 2 (NT2) 3,18 +0,12°
Nghiém thic 3 (NT3) 3,82 +0,32°

Gid tri thé hién trén bang la tri so trung binh + do léch chudn. Cdc chir cdi khéc nhau
trong cting mot cot thé hién khdc biét c6 y nghia thong ké.

Két qua nay rat quan trong thé hién
hi€u qua trong viéc cai thién mat do tao
trong nudi cdy & nong do bd sung 3 mM
NaHC03.

3.3. Anh hwéng ciia NaHCOjs 18n hinh
thai ciia tdo T. suecica

Tao c¢6 xu hudng thay ddi kich thude
va tich Iily cac chét khac nhau khi diéu kién
moi truong thay dbi. Theo ddi hinh théi té
bao tao co thé gitip danh gia nhanh ham
lugng ciia cac phan tir chdng oxy hoa/chdng
viém trong té bao (Tabarzad va cs., 2020;
Avila-Roman va cs., 2021). Nhiéu nghién
ctru chi ra rang cac diéu kién nuéi cay khac
nhau ¢ anh huong dén thanh phan sinh héa
cla tao, diéu nay co thé lién quan dén cac
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thay d6i vé hinh thai va kich thudc té bao
(Azaman va cs., 2017; Baldisserotto va cs.,
2023; Shibzukhova va cs., 2023). Trong
nghién ctru nay chiing t6i thuc hién so sanh
kich thude, hinh thdi cta té bao & cdc mirc
b6 sung NaHCO; khéac nhau & ngay nudi thi
6,7 trude khi té bao dat mat do cuc dai. Dix
liéu nay cho phép phén tich tac dong ctia
viéc bo sung NaHCO; trén té bao mot cach
hoan chinh. Két qua cho théy, mic dau sy
bién dong vé chiéu rong giita cac nghiém
thirc khong c6 y nghia vé mit thong ké (p >
0,05) nhung kich thudc chiéu dai tao trung
binh c¢6 xu huéng ngén hon & NT1 véi kich
cO trung binh dat 45,00 + 4,75 um so voi
PC va cac nghiém thic con lai (p<0,05).
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Trong khi d6, & NT3 tao c6 khuynh hudng
phat trién chiéu dai v6i chiéu dai do duoc
dat 52,19 + 3,5 pm. O nghiém thic DC va
NT?2 kich thuéce tdo do dugc co gia tri trung
binh twong duong nhau lan luot dat 50,31 +
4,39 pm va 50,31 + 4,00 um (Hinh 3).

Su thay déi cac yéu t6 dinh dudng
nhu N va P tac dong dén kich c& té bao da
dugc bao cao (Shibzukhova va cs., 2023).
Nghién ctru ctia Li Jingya (2018) cho thay &
néng d6 160 mM NaHCOs khong nhiing
lam thay ddi trang thai cua tao Chlorella
vulgaris tir don bao sang tap doan ma con
gia tang kich thudc cua té bao so véi bd
sung NaCl. B6 sung NaHCO; ciing dugc
béo cio lam thay ddi va gia ting kich thudc
dang ké cua tao Isochrysis galbana & pha
tinh (Tahiri va cs., 2023). Tuy két qua
nghién ctru ciia chiing t6i thé hién ¢ Hinh 3
cho théy khong cé sy khac biét rd vé mit

a

60.00
b
50,00
4000 I a

3000 |

20,00

Kich thwée (mum)

10.00

thdng ké gitra cac nghiém thirc DC, NT2 va
NT3 nhung & NT1 cho thiy b6 sung 3 mM
NaHCO; ¢6 xu hudéng 1am giam chiéu dai té
bao tdo so v6i BC. Trong khi ¢ nghiém thirc
dugc bd sung 4 mM va 5 mM NaHCO; tao
lai ¢6 xu huéng ting truong chiéu dai nhiéu
hon so v&i bo sung 3 mM NaHCOs;. Hon
nira dya trén két qua ting truong cho thiy,
0 néng do bd sung 3 mM NaHCO3; mat do
tao dat cao nhat nhung chiéu dai trung binh
té bao do dugce co xu hudng nho. Co thé su
gia ting mat do tdo & nghiém thirc nay dan
dén su canh tranh va ting nhu cau sir dung
cac chat dinh dudng cia tio trong moi
trudng nuoi céy, dac biét 1a nhu cau sir dung
Ni to. Két qua 1a mi truong nudi cdy nhanh
chong can kiét ngudn dinh dudng Ni to. Khi
ham luong Ni to trong méi trudng nudi cdy
bi suy giam thi kich thudc té bao co xu
hudng giam (Dixit va cs., 2019).

0,00

Dai Rong Dai Rong

bC NTI

be be
I a I
Dai Dai

Rong

NT2

Rong

NT3

Nghiém thike

Hinh 3. Bién dong kich thudc (chiéu dai va chiu rong) ciia Tetraselmis suecica & cac nghiém thirc:
khong bo sung NaHCO; (BC), bo sung NaHCO; lan luot & cac ndng do 3 (NT1), 4 (NT2) va 5 (NT3)
mM NaHCOs/L. Cac chit cai trén cac cot khac nhau biéu thi cac nghiém thirc khic nhau c6 y nghia
thdng ké.

3.4. Bién dong pH trong qua trinh nudi

Khi b6 sung NaHCOs, chét nay s& dé
dang hoa tan vao nudc va két hop véi ion
H* trong nudc tao ra CO; theo phan tng
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thudn nghich sau: HCOz + H* = H,COs =
CO: + H20 (Kimva cs., 1999). Nhu trén da
dé cap, nong do HCO3 cao giup thiic day
qué trinh quang hop va c¢6 dinh CO; cua té
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bao do d6 lam tiang pH trong moi truong
nudi cdy va gia tang sinh khéi vi tao (Kim
vacs. 1999; Lavens va cs., 1996). Thyc vay,
két qua thé hién ¢ Bang 2 cho thay & moi
truong c6 bd sung NaHCO3 ludn cé pH cao
hon so v6i BC khong bd sung NaHCO; va
mat d6 tao & ndng d6 bd sung 3 mM ciing
duoc cai thién dang ké so voi d6i chung.
Tuy nhién, diéu nay chi hop 1y v&i NT1. Ddi
v6i NT2 va NT2, c6 thé lwong Na (co trong
NaHCO3) cao két hop véi ting pH lam

ngimg kich hoat mot sb enzyme trong tao
nén e ché té bao phat trién, két qua 1a giam
su phat trién cua tao (Kim va cs., 2019).
Hon nita, pH trong méi truong ting dan
theo thoi gian nuodi (Phuong va cs., 2018).
Xu hudng nay ciing twong tu cac két qua da
cong bd trude day ¢ tao T. suecica, pH cua
mdi truong nudi ciy khi bo sung 12 mM va
24 mM NaHCO;3 luén cao hon ddi ching
(White va cs., 2013).

Bdng 2. Bién dong pH cua cac nong d bd sung NaHCO3 khac nhau

Nghiém thiric (NT)

Ngdy _ Doi ching NT1 NT2 NT3
0 757°%012 7,91+ 0,15 8,02" 0,12 8,13 + 0,12
1 769°+009 8,35 +0,13 841" +0,14 8,47 +0,17
2 7,73 0,09 9,30 £ 0,13 9,08 +0,15 841 + 017
3 786 +014 842" +0,14 8,33 0,17 8,24" + 0,20
4 772°4010 8,51 +0,21 8,59 + 0,16 8,39 +0,13
5 863 +0,10 9,35 +0,20 9,43 +0,16 8,78 + 0,14
6 869" +0,23 9,15" +0,17 9,44° +0,17 8,56 + 0,19
7 881 +017 9,31" 0,17 9,8°+0,16 9,43 " +0,15
8 8,68 0,16 8,99 0,15 9,00 % 0,17 8,72"+0,13
9 9114018 9,22°+0,18 8,23"+0,17 9,22° +0,17
10 815 +0,09 9,55 +0,14 8,63 +0,17 9,56 +0,16

Gid tri the hién la so trung binh £ do léch chuan. Cac gia tri trong cung mot hang co cung
chit cdi biéu thi su khdc biét khong co y nghia thong ké (p>0,05).

4. KET LUAN VA PE NGHI
4.1. Két luan

Két qua trén cho thiy tac dung tich
cuc cuia Viéc bd sung cacbon vo co bang
NaHCOs3 vao méi truong nudi c6 anh hudng
tich cuc dén sinh trudng va phat trién cua
tao T. suecica. Sau 8 ngay nudi cdy, tio phat
trién t6t trong moi trudng F/2 bd sung 3 mM
NaHCOz véi mat do cuc dat 287 + 38,91
x10* (tb/mL), toc do ting truong dat 0,25 +
0,02 th/mL/ngay va thoi gian gia taing mat
do gip doi dat nhanh nhat. O nong do bd
sung NaHCOznay tao c6 kich c& trung binh
chidu dai dat 45,00 £ 4,75 va chiéu rong dat
33,59 + 346um. Dudi tic dong cua

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.vOn1y2025.1200

NaHCOs3, moi truong luén c6 pH cao hon
mdi trudng khong bo sung NaHCOs.
4.2. pé nghi

Nghién ciru ndy méi chi dé cap dén
anh huong cua NaHCO3 dén tang truong va
kich thwdc cua tao T. suecica, cac nghién
ctru vé dic tinh sinh hoa va su tich liy dinh
dudng trén tao dudi taic dong cua NaHCO;
van chua duoc tién hanh. Bé c6 thé danh gia
day dii hon vai trd cua NaHCOs dén tang
truong va phét trién cua tao, can tién hanh
nhirng nghién ctu anh huong cia NaHCOs
dén thanh phan va ham luong lipid, protein,
carbonhydrate dugc tich liy trén tao T.
suecica.
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Két qua trén mé ra tiém ning trong
viéc sir dung NaHCOj3 dé tang san luong tao
T. suecica vi thé can tiép tuc thir nghiém
trén quy mo Ién hon va tbi wu héa diéu kién
nudi sinh khéi tao T. suecica dé c6 thé sém
dua vao thuc tién san xuat.
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