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TOM TAT
Hién nay, viéc luu giit ldu dai mot sé lodi vi tao bién quan trong nham chii dong nguon thirc an tuoi
song rdt can thiét cho cdc trai san xudt giong thuy san. Ba lodi vi tao bién gom Nannochloropsis oculata,
Chaetoceros muelleri va Isochrysis galbana dwoc thir nghiém lwu giit long va ban long ¢ nhiét do 7—10°C,
16i hoan todn, va so sanh véi phuwong phép cdy chuyén trong diéu kién thiong. Chat heong tdo sau luu gitt
dwoc danh gid thong qua kha nang phuc héi sinh khéi, hinh thai, mau sdc tdo va hiéu qua sir dung lam thirc
an cho du trimg cau gai so diva (Tripneustes gratilla) va hai sam vii (Holothuria nobilis). Két qua cho thay
Nannochloropsis oculata cé kha ning leu giit tot nhat trong diéu kién ban long véi thoi gian dén 6 théng,
trong khi Chaetoceros muelleri thich hop luu giit trong 3 thang. Isochrysis galbana khéng phuc héi sau thoi
gian heu giik lanh. Téao leu giiv dwoc nudi phuc hoi sinh khoi lam thire an cho du tring cau gai so dira va hdi
sdm vii cho 1y 1é séng va kich thuée du tring twong dwong véi nhém sir dung tdo leu gitk cdy chuyén. Nghién
cieu nay khang dinh tinh kha thi ciia phicong phap leu gitt lanh, déc biét la trong méi trieong ban long, dam bao
gilF chiing giong vi tdo on dinh, tiét kiém chi phi, phit hop cho cdc trai giong, gdp phin ndng cao hiéu qua va
tinh bén viing ciia san xudt giong dong vt da gai.
Tir khod: du tring hai sam vii, cau gai so dira, heu giit giong, vi tdo.
ABSTRACT

Currently, the long-term preservation of several important marine microalgae species is essential
for aquaculture hatcheries to proactively secure a source of live feed. Three species of marine microalgae,
Nannochloropsis oculata, Chaetoceros muelleri, and Isochrysis galbana, were tested in liquid and semi-liquid
storage at 7-10°C in complete darkness, and compared with subculturing under normal conditions. The quality
of the algae after preservation was evaluated through biomass recovery, morphology, color, and effectiveness
as feed for sea urchin larvae (Tripneustes gratilla) and teatfish sea cucumbers (Holothuria nobilis). Results
showed that Nannochloropsis oculata had the best preservation ability in semi-liquid conditions, lasting up to
6 months, while Chaetoceros muelleri was suitable for preservation for 3 months. Isochrysis galbana did not
recover after low temperature storage. The preserved algae were biomass cultivated as food for sea urchin and
teatfish seacucumber larvae, achieving survival rates and larval size comparable to the continuous cultivation
group. The study confirms the feasibility of low temperature, particularly in semi-liquid environments, and
proved a stable and cost-effective in microalgae strain preservation suiltabe for hatcheries, contributing to
improved efficiency and sustainability in echinoderms breeding.
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I. PAT VAN DE

Vi tao bién 1a loai thirc an sdng c6 rat nhiéu
vu diém nhu dinh dudng cao, d& tiéu hoa, kich
thudc da dang (tir vai pm dén 100 pm), khong
gdy 6 nhim méi truong, khong chira doc td,
¢6 toc do phat trién nhanh, kha ning nuéi sinh
khi 16n nén 1a méc xich quan trong trong chudi
thirc 4n ctia quy trinh san xuat giéng nhiéu loai
thuy san. O cubi pha phat trién logarit, vi tao
chtra ham lugng protein: 30-40%, lipid: 10-20%,
carbonhydrate: 5-15% (trong lugng kho) (Fujii et
al, 2010). Ngoai ra, vi tdo con chira cac vitamin
va cac sic td khac, dic biét cac loai acid béo
khong no PUFA/HUFA c¢6 mat trong 46 loai tdo
thuong ding trong nudi trong thuy san. Trong
d6, quan trong nhit 13 EPA (Eicosapentaenoic
acid), DHA (Decosahexaenoic acid) va AA
(Arachidonic Acid) ¢6 trong tio rat can thiét cho
su sinh truong va phat trién ¢ giai doan au tring
va con non ctia dong vat bién (Hemaiswarya et
al., 2011). Nhiéu nghién ctru da chi ra rang viéc
lya chon loai tao co6 kich ¢& va ham lugng dinh
dudng phu hop 13 yéu t6 quyét dinh dén ty 16 song
va chat luong con gidng cac loai thuy san (Brown
etal.,, 1997; Kaparapu, 2018). Trong thyc tién san
xuét giéng cdu gai so dira va hai sim, cac loai
vi tao Nannochloropsis oculata, Chaetoceros
muelleri va Isochrysis galbana dugc st dung
phd bién nho kich ¢& phu hop va gidu EPA (dén
7-34%), tao Nannochloropsis oculata giau
AA (4%), Isochrysis galbana giau DHA (11%)
(Hemaiswarya et al., 2011; Brundu et al, 2016;
Castilla-Gavilan et al, 2018; Chu et al, 2023).
Ngoai nhu ciu tao tuoi lam thirc dn, cac san pham
tao sdy kho va tao c¢b dic gitip chu dong thay thé
50% tao tuoi cho cac trai san xuit do d st dung,
bao quan va luu trit, tuy nhién, cac dang san pham
nay chi dung cho an va khong cé kha nang phuc
hoi khi nuéi sinh khdi (Lopez Elias et al., 2003).
Vi nhu cau tao twoi va cac san pham tao phuc vu
san xuat, viéc Iuu gitr chung giéng tao dam bao
thuan ching, 6n dinh vé ham luong dinh dudng,
kich ¢& va kha nang phuc hoi t6t trong thoi gian
dai 1a thach thirc khong nho. Cho dén nay, cac
phuong phap luu gil vi tdo lau dai da duoc ap

dung, gdm: nudi cdy chuyén dinh ky (Periodic
transfer), dong kho (Lyophilization) va bdo quan
lanh sau (Cryopreservation) tuy theo loai va muyc
dich str dung. Mdi phuong phap c6 thé phu hop
béo quan thanh cong vai loai vi tdo va dugc danh
gia qua thoi gian bao quan va kha nang khoi phuc
khi nuéi tré lai didu kién thuong (Day va DeVille
1995). Trong s cac phuong phép bao quan tao,
phuong phap siy dong kho, dong bing hay béao
quan lanh sau c6 thé bao quan tao dén vai chuc
nam, vu diém 12 on dinh di truyén, kha ning tap
nhiém thip va it ton cong sirc hon, nhuge diém
14 khong ap dung dugce cho tat ca cc loai vi tao,
yéu cau thiét bj va hoa chat phirc tap (McLellan et
al.,1991). Phuong phép ciy chuyén dinh ky dwoc
str dung phd bién nhat do quy trinh don gian, dé
ap dung. Cu thé, chung giéng vi tao dang & giai
doan cudi pha ting truong logarit duoc san cdy
qua mdi trudng nudi méi & didu kién thuong.
Phuong phép nay c6 thé ap dung cho tat ca cac
loai tdo va thoi gian luu gitt chi 1-3 thang tuy
loai. Vi cong bd da chimg minh viéc cdy chuyén
lién tuc lam anh huong hinh thai, sinh 1y va di
truyén cac ching giéng vi tao, nhu sy giam kich
thude cta vo tao silic, sy mat gai & Micractinium
pusillum, hodc mat thanh phan séc t6 binh thuong
& nhiéu loai tao, va con cac mdi lo ngai khac bao
g0m kha ning nhidm vi khuan hozc nhidm chéo
gitta cc loai tdo huu gilt do qua trinh thao tac
(Jaworski et al., 1988, Day et al., 1997). Viéc céy
chuyén lién tyc 1 mot qué trinh tn nhiéu cong
strc va chi phi vat liéu, vi vay, & mdi trai gidng
thuy san, chi vai loai tao ding phd bién dugc luu
gitt phuc vu kip thoi nhu ciu san xuét. Gan day,
luu gitr ching gidng vi tao & nhiét do lanh (7-
10 °C, trong t6i) trong ti lanh thudong duoc xem
14 giai phap hiéu qua nhim 1am cham qua trinh
nhén chia té bao, kéo dai chu ky san cdy da duoc
ap dung cho nhiém vy luu gilr vi tdo phyc vu san
xudt (Nguyén Vin Hung va cs., 2022). Theo do,
luu gilr tdo ¢ nhiét do lanh 7-10 °C trong moi
truong 1ong, ban 1ong (trong binh c6 dé thach)
cho thdy murc d6 thanh cong khac nhau tily theo
dic diém sinh hoc cta tung loai tdo. Vi muc tiéu
xac dinh phuong phap Iuu gilt phu hop voi ting
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loai tao, thoi gian luu gitt kéo dai ma khong anh
huong dén kha ning phuc hoi, tiét kiém chi phi
va cong sirc, dam bao chii dong ngudn tao gidng
Nannochloropsis oculata, Chaetoceros muelleri
va Isochrysis galbana phuc vu san xuét giéng
cau gai va hai saim (Chu et al., 2023), nghién ctru
nay duoc thyc hién nham (i) so sanh kha ning
phuc héi sinh khdi va chat lugng té bao ciia tao
sau luu gift cua phuong luu gitr lanh trong didu
kién long, ban léng va phuong phap ciy chuyén
dinh ky truyén thdng; (i) danh gia kha nang u’ng
dung tao luu giir 1am thirc dn wong 4u tring cau
gai so dua (Tripneustes gratilla) va hai sam va
(Holothuria nobilis). Két qua nghién ctru b sung
thém phu:ong phép luu gitr ching giéng vi tao,
g0p phan hoan thién quy trinh k¥ thuét chi dong
nguon thirc 4n tuoi song, nang cao hiéu qua va
tinh bén viing trong san xuét gidng dong vat da
gai.

IL. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

1. Thoi gian va dia diém nghién ciru
Nghién ctru trién khai tir thang 1 - 10/2025,

tai Trung tim Nghién ciru va Phét trién nuéi bién
Nha Trang (phuong Nam Nha Trang, tinh Khanh
Hoa) thudc Vién Nghién ctru Nudi trong Thuy
san L.

2. Vit liéu nghién ctru

2.1. Cic loai vi tio bién

Ba loai vi tao bién nghién ctu gém
Nannochloropsis oculata, Chaetoceros muelleri,
Isochryszs galbana dang luu giir thuoc nhiém vu
“Bao ton luu gitt ngudn gen va giéng thuy san
mién Trung” do Vién Nghién ctru Nudi trong
Thuy san III cha tri.

Céc loai vi tao dugc nudi sinh khdi trong diéu
kién thich hop (Bang 1), dén giai doan cudi pha
logarit, mat do té bao tai thoi diém trudc khi dua
vao luu gilr & cac diéu kién khac nhau dugc xéac
dinh bang budng dém Improved Neubanuer va
dwoc chudn ho4 giita cac binh ldp trong cing mot
loai. Mat do thuc té 1an luot 1a: N. oculata 4x10°
tb/mL; C. muelleri 0,15x10¢ tb/mL; I.galbana:
0,2x10° tb/mL

Bang 1. Moi truong dinh duwdng va diéu kién nudi cac loai tdo nghién ciru

Tén loai tdo Diéu kién nubi

Cong thirc méi trwomg /2 ¢6 diéu chinh
(Guillard, 1975) (BVT: ppm)
(nguon: Andersen, 2005)

Nannochloropsis

P06 man 25 %o; Cuong d6 anh

oculata

sang (CDAS): 4500 Lux; pH:
8,2-8,4; Nhiét do: 25-26 °C;
Mat do ban dau (MPBD): 4 x
10° t bao/mL.

NaNO; 75,0
KH,PO,: 5,6
Na,EDTA: 4,36

Chaetoceros
muelleri

Dbd man: 27-28 %o0; CDAS:
3500 Lux; pH: 8,2-8,4; Nhiét
do: 25-26 °C; MbBD: 1,5 x
10° té bao/mL.

FeCl,.6H,0: 3,15
CuSO,.5H,0: 0,01
ZnS0,.7H,0: 0,022

Isochrysis
galbana

DB6 man: 25 %o0; CDAS: 4500
Lux; pH: 8,2-8,4; Nhiét do:
25-26 °C; MPBD: 2 x 10° té
bao/mL.

CoCl,.6H,0: 0,01

MnCl,.4H,0: 0,18

Na,MoO,.2H,0: 0,006

Thiamin (B,): 0,3

Biotin (H): 0,002

Cyanocobalamin (B, )): 0,0004

Na, Si0,.9H,0: 30 (danh tdo C. muelleri)

Ghi chii: Piéu kién nuéi thich hop cdc loai vi tdo da dwoc xdc dinh trong két qud bao t6n cdc lodi vi tdo thudc nhiém vu trén.
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2.2. Au triing hdi sim vit va cdu gai so
dira

Au tring hai sdm vi va cau gai so dira
cung cAp tir san xuét gidng nhén tao tai Trung
tam Nghién ctru va phat trién Nudi bién Nha
Trang. Au tring tréi ndi né tir trang thu tinh
duoc thu hoach, rira béng nudce sach va xac
dinh sb lugng trude khi dua vao cac bé nuoi
thi nghi€ém theo mat d¢ thi nghi€ém da dugc
thiét ké.

3. Phwong phap nghién ciru

3.1. Lwu giit va nudi phuc hoi tio

Thi nghiém luu gilt tdo dugc thuc hién
gdm nghiém thuc sau:

- Luu gitr l6ng (Long): Tao sinh khéi
duogc luu gitr 6 nhiét d6 7-10 °C (trong tu
lanh thuong, t6i hoan toan).

- Luu gilt ban 1éng (Ban long): Binh
lru gitr dugc chuan bi 16p day Agar 100 mL
trong moi truong dinh dudng thich hop voi
ndng d6 gap doi, hip tiét trung dé nguodi. Cho
400 mL tdo sinh khdi thi nghiém vao binh da
chuén bi sin, gitt & nhiét dd 7-10 °C (trong ta
lanh thuong, t6i hoan toan).

- Luu giit cdy chuyén (Ciy chuyén):
Tao nudi sinh khéi trong méi truong dinh
dudng thich hop, theo déi mat do khi dat cuc

dai & cudi pha phat trién logarit, tién hanh san
tdo qua binh méi chira sdn méi trudng dinh
dudng, luong tao gidng dam bao MPBD tbi
wu cho ting loai tao 1an lugt 1a N. oculata
4x10¢ tb/mL; C. muelleri 0,15x10° tb/mL;
I.galbana: 0,2x10°¢ tb/mL (Bang 1), thé tich
vira_du 400 mL, tiép tuc nudi chu ky tiép
theo. Phuong phap cdy chuyén 1a phuong
phap thong dung trong giit va nhan gidng tao
phuc vu san xuat giéng thuy san, duoc xem
12 nhém dbi ching.

O mbdi loai tao thi nghiém, mdi nghiém
thuc luu gitt 3 binh tam giac va tuong Ung
3 lan lap. Mdi cudi thang 1dy mau quan sat
hinh dang té bao, mau sic qua tidu ban twoi
trén kinh hién vi. Kiém tra kha niang phuc hoi
tao sau khi Iuu giir bang cach liy 50 mL (mat
d6 dich tao gidng gbc lan lugt 1a N. oculata
4x10% tb/mL; C. muelleri 0,15x10° tb/mL;
I.galbana: 0,2x10° tb/mL dua vao nudi trong
binh tam gidc c6 450 mL mo6i trudng thich
hop (Bang 1). Theo doi kha nang ting sinh
khéi dén khi dat mat do cyc dai va mat do téo
giam manh. Thoi gian theo ddi tao phat trién
dat mat d cuc dai va c6 du hiéu khong phat
trién khi nudi phuc hdi. So sinh danh gia
chét lugng tdo, kha ning phuc hdi théng qua
mét do cuc dai (MPCD) va thoi gian dat cuc
dai (TGDCD) gilra cac phuong phép luu gitr.
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3.2. Nuéi sinh khoi vi tio luwu giik lam thirc
an wong au trung hdi sim v, cdu gai so dira

Tao & mdi nhom luu giit sau khi 14y mau

nudi phyc hoi (50 mL giong tdo goc trong 450

mL) va nudi sinh khoi cap 1 (tir 500 mL 1€n 10

lit), duoc sir dung lam tao gidng nudi sinh khbi
cép 2 trong cac thi nilong 50 L ngoai trdi 6 ludi
che giam sang, bd sung méi truong dinh dudng
thich hop theo ting loai (Hinh 2). Khi tdo dat sinh
khéi cyc dai thu hoach 1am thirc &n wong 4u tring
ha1 sAm v va ciu gal so dura.

Hinh 2. Nuéi tio sinh khdi ngoai troi lam thirc dn wong 4u tring da gai

Uong nudi 4u tring giai doan ndi ctia hai sim
v mat d6 0,5 con/mL va ciu gai so dira voi mat
d6 1 con/mL trong hé thong bé composit c6 thé
tich 2,5 m? dat trong nha c¢6 mai che, suc khi lién
tuc, thay nudc m01 ngay 20-30% Va cap bu nudc
théng qua cung cip tio s1nh khéi gdm hdn hop 3
lodi vi tao, mat do tao mdi loai duy tri 1-1,5 x10*
té bao/mL Thi nghiém wong 4u tring b tri gom
9 bé/loai 4u tring tuong ung voi 3 nghlem thirc
luu glu tao, lap lai 3 lan. Hang ngay, 4u tring &
cac bé thi nghiém dugc cham séc nhu nhau, chi
khéc ngudn thirc an vi tao sinh khéi cung cép tir
gibng tio dugc luu giir trong diéu kién khac nhau
(nghiém thuc ban long: au tring duogc cho an tao
duoc nudi cy tir tao luu gitr bang hinh thirc ban
long, trong d6 Nannochloropsis oculata luu git
& thang thir 6, Chaetoceros muelleri & thdi diém
thang thir 3 va Isochrysis galbana & thoi diém Iuu
gilr thang thir 1. Tuong tu, & nghiém thirc long, 4u
trung dugc cho an tao dugc nudi ce‘iy tr tao duoc
luu giit bang hinh thirc 1ong trong d6 cac loai
Nanochloropsis oculate, Chaetoceros muelleri va
Isochrysis galbana c6 ngudn gbe luu giit 1an luot
la thang thir 6, thang thir 1 va thang thir 1 con voi
nghiém thirc ciy chuyén 4u trung dugc cho 4n 3
loai tao da duoc ciy chuyén 6 thang ). Theo doi ty
16 séng cua 4u tring sau 15 ngay ddi v6i hai sim
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vi, 23 ngay dbi voi cau gai. Panh gid chat luong
tao gidng luu gitr & didu kién khac nhau dén ty 18
song cua 4u tring.

4. Thu thap va xir Iy s6 li¢u

Chat lugng tdo dugc xac dinh dua trén mat
do cuc dai va thoi gian dat cuc dai. Bén canh do,
cac miu tao duoc quan sat hinh thai t& bao (t
bao v&, bién dang, di dong) va mirc d6 tap nhidm
trén tiéu ban tuoi dudi kinh hién vi quang hoc
(Olympus, CKX41, d6 phong dai 400X). Mat d
tao xac dinh bang budng dém hong cau Improved
Neubauer (Hirschmann- Ptrc) theo phuong phép
cta Guillard va Sieracki (2005). Thi nghiém lap 3
1an (3 binh), mbi binh dém 3 mAu, l4y gia tri trung
binh. Sy ting trudng cla tdo dugc tinh tir mat do
ban dau va mat do cuc dai cla tung loai tdo khac
nhau (Wood et al., 2005)

Danh gia chét luong 4u tring théng qua cam
quan va ty le song khi két thiic thi nghiém, thoi
gian wong au trung la 15 ngay ddi v6i hai sam
v va 23 ngay dbi v6i cu gai so dira. Mau dugc
lay 0 4 gdc khac nhau trong bé > uong, xac dlnh
s0 luong trung binh trén mdi mau va tong s6 au
trung trong bé. Ty 18 song (%) (Tong s0 lugng
au trung khi két thic/ Tong s6 lugng Au tring tha
ban dau) x 100.
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Céc yéu t6 méi truong bé wong au tring duoc
xac dinh bang may do chét lugng nudc da chi
tiéu cAm tay HORIBA (Nhat Ban) gém: nhiét do
duoc xac dinh 2 ngay/lan vao 8h va 14h; d6 man,
pH, DO fiu?(_yc do1 lﬁn/nga‘yy vao 8h; NO, duoc QO
ngay 1 1an vao 8h sang bang may do kém thude
thﬁ: Hana HI764 (Romania); NH," duoc dq ngay
1 lan vao 8h sang bang may do kém thudc thi
Hana HI784 (Hana Instruments, Romania), cac
bude thuc hién theo hudng dan ciia nha san XUuAt.

Gia tri trung binh cac chi tiéu mat do tao, ty
1¢ séng 4u tring ciia cac nghiém thirc thi nghiém
duoc so sanh sy khac biét c6 y nghia théng ké
(P<0,05) bang kiém dinh ANOVA one way va
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Hinh 3. Sinh khdi tao Nannochloropsis oculata hru giir trong diéu kién khac nhau (A) va ting truéng

ciia tdo luu giir ¢ thang 1 va thang thi 6 (B)
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Trong thoi gian luu giit ¢ diéu kién nhiét do
7-10°C, trong toi, mdi thang ldy mau nudi sinh
khéi, két qua cho thiy tao Nannochloropsis
oculata déu c6 kha nang phuc hoi t6t khi nubi
sinh khdi & mdi thoi diém. So sanh giira 2 hinh
thirc luu gitt, nhom luu gilt ban 1ong ludn co
MBCBD sinh khéi cao hon so véi nhém luu giit
long, khac biét c6 y nghia thong ké (P <0,05) va
khac biét khong nhiéu so v6i nhém dbi chimg
nudi theo phuong phap cdy chuyén. Cu thé,
MDCP nhém luu giir 16ng dat 25 - 27 x 10° té
bao/mL, nhom ban long dat trén 38 - 41 x 10°
té bao/mL, nhom dbi ching dat 41 - 44 x 10°
té bao/mL; Thoi gian dat mat do cuc dai 1a 10
ngay, khong khac biét gitia cac nghi¢m thirc thi
nghiém. Ca 2 nhom luu gitt ban long va 16ng
déu co tinh 6n dinh vé kha nang phuc hoi trong
thoi gian theo doi (Hinh 3). V& quan sat hinh
dang va mau séc té bao tao, khong ghi nhan bat
thuong giita tao luu giit va tio nudi cdy chuyén
trong diéu kién thuong. Tao khong tap nhiém
trong thoi gian luu gitt. Nhu vay, dé tiét kiém
chi phi, cong strc san cdy dinh ky ciing nhu
giam nguy co tdo gidng bi tap nhidém do thao
tac san cdy, phuong phap luu giit ban long, tu
mat 7-10 °C, trong tdi 1a thich hop luwu giit tao

mBin léng mLoéng

gbc gibng Nannochloropsis oculata, thoi gian
lwu giit kéo dai dén 6 thang, duy tri 6n dinh kha
nang nudi sinh khdi dat mat do cao, phuc vu
lam thirc 4n cho 4u tring thuy san.

1.2. Tdo Isochrysis galbana

Tao vang Isochrysis galbana sau thoi gian
1 thang luu giit, kha nang phuc hdi & nhom
luu gitr 16ng ghi nhdn MDPCD cao hon so voi
I giit ban 1ong, nhung thdp hon nhiéu so véi
nhom ddi ching (p<0,05); MPCP tuong g &
nhom luu giit 1ong va ban 1ong lan luot 12 5,8 x
10° va 4,0 x 10° té bao/mL. Tao luu giir khong
phuc hdi hoic phuc hoi yéu tir thang tht 2-6 &
¢4 2 hinh thirc luu giit nén khéng thé hién két
qua ting truong quan thé cia loai nay. Trong
khi d6, MPCD nhém ddi chimg ludn dat tir 14
-15 x 10° té bao/mL (Hinh 4). Thoi gian dat
cuc dai tir 6-7 ngay. Quan sat ti€u ban tuoi ghi
nhan tao luwu giit ¢6 hién twong mat kha ning di
dong, von lai ting cum va mau sdc té bao nhot
nhat. Tao khong tap nhiém trong thoi gian luu
gitt. Nhu vay, ddi voi tao Isochrysis galbana,
khong ap dung phuong phap luu giit ¢ diéu
kién tu lanh, chi c6 thé cdy chuyén san giéng
trong diéu kién thudng.
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*Cdc chi s6 a,b trén cdc gt khdc nhau biéu thi cho si khdc biét cé ¥ nghia thong ké trén cing mot thoi diém ldy mau (1

thang) mirc y nghia p<0,05
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Hinh 4. Sinh khdi tio Isochrysis galbana lwu giir trong diéu kién khac nhau (A) va ting truéng ciia tio
lvu gitr ¢ thang 1 (B)

1.3. Tao Chaetoceros muelleri

Sau 3 thang luu gitr trong diéu kién ban long va
long & nhiét d 7-10 °C trong t6i, kha ning phuc
h6i & nhom Iuu giit ban long ghi nhan MBCPH
cao hon so vdi luu gitr long, twong duong so voi
nhém dbi chimg (p<0,05). Bat dau tir thang thir
3, tao luu giit khi nudi sinh khbi c6 MPCPD thap
hon so vé&i d6i chimg, du phuong thirc Tuu giir
ban 1éng van ghi nhan cao hon so v6i phuong
thie luu gilt 1ong (p<0,05). Xu hudng giam kha
nang phuc hdi theo thoi gian & ca 2 hinh thirc
luu gitr. Cu thé, MDCP tir thang 1 dén thang 6 &
nhém luu giit ban long giam tir 8,97 x 10° xubng
con 4,82 x 10° té bao/mL; nhom long tir 5,93 x

106 xubng con 3,0 x 10° & bao/mL; Trong khi
d6, MPCP ¢ nhom dbi chig twong d6i 6n dinh,
tir 8 - 9 x 10° té bao/mL (Hinh 5). Thoi gian dat
cuc dai tir 7-8 ngay & 2 hinh thirc lwu giit va ddi
chimg. Khong ghi nhan bat thuong va khac biét
trén tiéu ban quan sat té bao tio trong diéu kién
lwu giit va ddi chimg.

Nhu vay, trong diéu kién tiét kiém chi phi do
cay chuyén, phuong phap luu giit ban long, to
mét 7-10 °C, trong tdi 14 thich hop luu giir tao gbe
gidng Chaetoceros muelleri, thoi gian luu giit
on dinh kha ning phuc hdi sinh khéi cao dén 3
thang, dap tmg nhu cau lam thirc dn cho au tring
thuy san trong duong phuong phép cdy chuyén.
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Hinh 5. Sinh khdi tdo Chaetoceros muelleri lwu giir trong diéu kién khic nhau (A) va ting truéng ciia
tdo & thang 1 va thang 3 (B)

Nhin chung, két qua luu gitr 3 loai vi tao
bang phuong phap 1ong va ban long & nhiét
d6 thap (7-10°C) cho thay nhitng khac biét
1d rang vé kha nang phuc hoi sinh khdi, tuy
thudc vao kha ning phan tng cua té bao tao
v&i diéu kién nhiét d6 bao quan va hoan toan
khong co anh sang nhu khi cdy chuyén dinh
ky. Nannochloropsis oculata thé hién mirc 6
6n dinh cao nhat, véi kha nang luu giir dén 6
thang va dat MDCD dén 41 x 10°té bao/mL khi
nudi phuc hdi. Cau trac 16p algaenan ky nuéc
bén ngoai cua té bao tao Nannochloropsis c6
thanh phan 1a cac hydrocacbon bio hoa mach
dai bén chic, giup giam anh hudng dén hinh
thai, sinh 1y té bao tao trong cac diéu kién
luu giir (Scholz et al., 2014). Béi véi loai tao
khué diatom, Chaetoceros muelleri luu gitt
ban long nuoi phuc hoi dat mat do cao > 8
x10° t& bao/mL) trong sudt 3 thang dau va
twong duong nudi cay chuyén, nhung giam
con hon 4 x10° té bao/mL & cac thang sau do6.
Diéu nay phan anh tinh nhay cam vé&i nhiét o
ciia nhom tao khué diatom, khi nhiét do thap
kéo dai, ciu trac silica té bao c6 thé bi nut,
lam giam strc sdng hodc 1am cham kha ning

170 « TRUONG DAI HOC NHA TRANG

sinh truong (Fan et al., 2023). Dbi véi loai
Isochrysis galbana, thi nghiém cho thay kha
ning phuc hoi thap khi luu giit & nhiét d6 7-10
°C, té bao von cum, mat mau, mat kha ning
di dong. Nhiéu nghién ctru cho thiy cac loai
thuéc nhém Prymnesiophyceae von c¢6 mang
té bao mong va hé sic to fucoxanthin d& bi
thoai hoa khi tiép xtic lanh kéo dai, thuong
gidm hoat tinh nhanh khi bdo quan dudi
10°C, do mat 6n dinh mang va tén thuong
lipid ndi bao (Brown et al., 1997; Kawachi
et al., 2013). Vi vy, luu gilt long hodc ban
long & nhiét do thip khong phu hop ddi vai
tao Isochrysis. Két qua nghién ctru hién tai
mot 1an nira khang dinh rang phuwong phap
cdy chuyén trong diéu kién thuong van la
lua chon phu hop nhat cho viée duy tri gidng
Isochrysis galbana.

Trong céac nghién ctru bao quan tdo dai
han déu ghi nhan cac nhom tdo khac nhau
va tham chi cdc chuing trong cung mot loai
ciing thé hién sy khac biét dang ké trong
phan ng véi cac tac dong gay ra bdi qua
trinh bao quan, nudi cdy va phuc hoi sau do.
Su khac biét giita cac loai cho thdy kha ning
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luu gitt khong chi phu thude vao diéu kién
moi truong ma con phu thude dic diém sinh
hoc, tur céu trac thanh té bao dén hé enzyme
ndi tai. Mot sd chung vi tao co thé bao quan
lau dai bang phuong phap dong kho va dong
lanh, trong khi nhiing chung khac thi khong
(Day va DeVille 1995; Day et al., 1997). Vi
1y do nay, viéc c6 it nhit hai phuong phap
bao quan dé duy tri vi tao lién tuc 1 diéu
yéu thiét nham dam bao ngudn giéng du trir.
Tai cac trai gidng thuy san hién nay, phuong
phap ciy chuyén lién tuc dé duy tri gidng tao
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va nhan sinh khéi duoc thuc hién cha yéu
(Jaworski et al., 2023). Véi két qua nghién
clru ndy, hinh thirc luu giit tao gidng & nhiét
d6 7-10°C gitp kéo dai chu ky san san cay,
trong do, luu gilt ban 1dng té ra vuot trdi hon
phuong phap long, dic biét ddi véi cac loai
c6 thanh té bao day thudng gip ¢ nhom tao
xanh nhu Nannochloropsis, Chlorella, thoi
gian luu gitr dén 6 thang. Két qua nay co y
nghia quan trong vira tiét kiém chi phi, vira
dam bao ngudn gidng tao chit lwgng phuc vu
uwong nudi dong vat thuy san.

Hinh 6. Céc loai tio lwu giir 1am thirc dn cho 4u tring ciu gai va hai sdm v (A: Isochrysis galbana

(5-6 um); B: Nannochloropsis oculata (2-4 um),; C: Chaetoceros muelleri (5-7um))

2. Ung dung tio lru giit nudi sinh khéi
1am thirc in wong 4u trung thuy sin

2.1. Dién bién cdc yéu t6 moi truwong
trong bé wong

Bing 2. Dién bién cic yéu té mdi truwong trong wong 4u tring hai sim vi va ciu gai

Au triing Cac chi tiéu moi truomg
Nhiét d6 (°C) | Do man (%o) pH DO NH,"(mg/L) | NO, (mg/L)
(mg/L)
Hai sam va 28.5-30.6 31.5-33.0 7.8-8.2 | 5.4-5.6 0,01-0,03 0,05-0,20
29,2+0,2 324+0,4 8,0£0,2 | 55+0,1 0,02+0,0 0,1£0,0
Cau gai 28.9-29.3 32,5-32.6 8,0-8.1 | 5.4-57 0,0 0,1-0,2
29,1+ 0,2 32,5+0,3 8,1£0,0| 5,5£0,1 0,02+ 0,0

Cac yéu t6 méi truong ghi nhan dugc
trong sudt qua trinh wong au trang duoc duy
tri trong pham vi t6i uwu cho sy phat trién ciia
ciu gai va hai sim vi. Cac diéu kién phu hop
cho 4u trung da gai phat trién da duoc xac

dinh trong khoang nhi¢t d§ & 27-31°C, trong
khi dao dong 16n hon c6 thé kéo dai thoi gian
bién thai hodc lam ting ti 18 di hinh (Azad
et al., 2012); D6 man dao dong nhe trong
khodng 31-33 %o la phu hop véi dic diém
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sinh 1y cta 4u tring da gai giai doan pluteus,
ddc biét nhay cam voi bién dong tham thiu
do hé théng didu hoa ion chwa hoan chinh
(Hamel & Mercier, 1996). Gia tri pH duy tri
trong khoang hep 7,8-8,2 tdi wu hd tro quéa
trinh khoang héa bd xwong va cin bang acid
kiém noi bao cua dong vat da gai (Byrne &
Przeslawski, 2013). Oxygen hoa tan (DO)
dugc duy tri quanh muc 5,4-5,7 mg/L, dam
bao du cho nhu cau ho hip cao hon do van
dong lién tuc cta 4u trung tréi noi (Azad et
al., 2012). Céc yéu té NH,* va NO,~ déu duy
tri & muc thip hon ngudng gy doc céap tinh
dugc ghi nhan cho au tring cau gai va hai sim
(0,3-0,5 mg/L) (Azad et al., 2012, Hamel &

Mercier, 1996).

Nhin chung, & cac nhém wong au tring
bang nguon thirc an tir tao sinh khdi luu giir
khac nhau ciing déu c6 dién bién méi truong
trong pham vi phii hgp, khong anh hudng dén
ty & séng va téc do bién thai cua dong vat da
gai trong hé thong wong nhén tao.

2.2. Két qud wong éu trung ciu gai va
hdi sam vii giai dogn tréi noi

Au tring cau gai va hai sim va giai
doan tréi n6i duoc wong bang hdn hop tio
sinh khéi nudi tir ngudn tao luu giir theo 3
hinh thirc khac nhau. Két qua wong sau 23
ngay ddi v6i cau gai va 15 ngay d6i voi hai
sam vu thé hién ¢ Bang 3.

Bang 3: Ty 1¢ sdng (%) va Kich thwéc (um) ciia Au trang ciu gai so dira va hai sim vu giai doan troi
ndi wong tir ngudn tio lwu git khac nhau

Té hop vi tao luu

giit & cac hinh (23 ngay tudi)

Au trung cau gai s¢ dira

Au trung hai saim vi
(15 ngay tuoi)

thirc khac nhau Ty 1é séng (%) Kich thuée (nm) Ty 1é séng (%) Kich thwée (um)
Ban long 10,8 £0,3 374,4+6,2 8,8+0,3 984,6 15,9
Long 10,7 +0,1 373,8+3,9 8,7+0,3 995,5+5,3
Céy chuyén 10,9 + 0,3 372,5+5,5 8,8+0,2 986,0 + 4,5

Két qua wong 4u trung ndi cau gai so dira
va hai sim vu bang tao luu giit va nudi phuc
hdi & ca hinh thirc ban 1ong va 1ong déu ghi
nhan hiéu qua tuong duong nhau va khong
khac biét so voi nhom dbi chimg nudi bang
tao cdy chuyén. Sau thi nghiém, ty 1& song
cta 4u trung hai sim va 15 ngay tudi dat 8,7
- 8,8 %, va 4u tring cau gai 23 ngay tudi dat
10,8 -10,9 % (P > 0,05). V& kich thudc 4u
trung cling khong khac biét gitta cac nhom thi
nghiém. Két qua cho thdy sinh khdi tao sau
phuc hdi van duy tri chét luong thire dn du dé
tao ty 1& séng va kich thudc au trung tuong
duong ddi chimg trong diéu kién thi nghiém;
nghién ctru chua truc tiép xac dinh bién ddi
Ddng thoi ciing chirng minh ring viée duy tri
va phuc hdi cac dong vi tao trong diéu kién
thich hop gitp bao toan dac tinh sinh ly va
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chat luong sinh hod cua sinh khdi, trong khi
cdy chuyén lién tuc kéo dai c6 thé lam suy
giam tinh 6n dinh cua quin thé (Diaz, C. I,
2023). Trong san xuét giéng than mém va da
gai, viéc chu dong thirc dn tuoi sbng dam bao
s6 lugng va chit luong 1a yéu t6 then chét
quyét dinh su thanh cong cua dot san xuét.
Céc quy trinh luu gidng thong thuong hién
nay 1 san cay tao dinh ky. Viéc san cdy nhiéu
1an khong nhitng ton nhiéu cong sirc ma con
d& tap nhidm ciing nhu suy giam strc séng cua
ta0. Chinh vi vdy, luu giit ban 10ng giéng tao
trong nhiét do thip 7-10°C kéo dai chu ky san
cdy la giai phap hiru ich trong san xuit giéng
thuy san hién nay.
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Hinh 7: Au triung ciu gai 8 tay (A) kich thuéc 375,4 (um) va hai sim via Auricularia (B) kich thuéc
984,6 (um) cudi giai doan tréi ndi

IV. KET LUAN & KIEN NGHI

Viée luu giir tao giéng chu dong phuc vu
san xudt tai cac trai thuy san rat can thiét.
Ngoai phuong phép ciy chuyén dinh ky phu
hop véi hau hét cac loai tao, hinh thirc luu giir
tdo trong diéu kién nhiét d6 lanh 7-10°C, trong
t6i, co thé giup duy tri gidng mot s loai tao
6n dinh trong vai thang. Hinh thic luu giir tuy
thudc vao loai tdo nhin chung ¢ hinh thtc luu
giit ban 16ng phuc hoi tot hon luu giir 1ong. Tao
Nannochloropsis oculata van duy tri kha ning
sinh truong tot khi nudi phuc hdi tot hon sau
thoi gian gian dai luu gitt ¢ nhiét 46 7-10°C.
Tao Chaetoceros muelleri duy tri kha nang
sinh truong tot khi nudi phuc hoéi sau 3 thang
lwu giit va ¢6 xu hudng giam dan. Riéng tao
Isochrysis galbana khong thich hgp luu giit &
diéu kién lanh, chi co thé luu giit bang phuong
phéap cay chuyén. Tao Nannochloropsis oculata

TAI LIEU THAM KHAO

va Chaetoceros muelleri luu giit nudi phuc hoi
lam thirc an cho au tring hai sdm vi va cau
gai c6 hiéu qua khong khac biét so voi tao cy
chuyén. Chimg to dy 1a giai phap can thiét
trong luu giit tao gidng loai Nannochloropsis
oculata va Chaetoceros muelleri giup chu
dong ngudn thirc an tuoi séng san xuat giéng
dong vat than mém va da gai. bé tbi uu cac
phuong phap Iuu giir tao gidng, can danh gia
cac bién d6i sinh 1y té bao, ham luong sinh hoa
sinh khéi tao trong cac diéu kién luu giir va da
dang hon nita s6 loai vi tao bién c6 gia trj dinh
dudng nham phuc vu san xuat giéng thuy san.
LOI CAM ON

Nhoém nghién ctru chan thanh cam on B
Noéng nghiép va Mai truong di cip kinh phi
cho nghién ciru nay thong qua nhiém vu “Béo
ton, luu giir ngudn gen va giéng thuy san khu
vuc mién Trung”.
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