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TOM TAT

Vi tdo 1a nhém sinh vat hién vi c6 su da dang 16n vé thanh phan loai, kich thuoc, phan bs va dac tinh sinh
hoc. Chung c6 uu thé vuot troi vé kha ning nhan sinh kheéi, giau dinh dudng va cac hoat chat sinh hoc. Béi
vay, vi tdo duoc tng dung rong rai trong nhiéu linh vyc doi song. Nhitng nam gan day, vi tdo duoc ddy manh
nghién cttu, phat trién trén quy mo thx nghiém va cong nghiép, mang lai ngudén nguyeén liéu déi dao phuc
vu cac muc dich thwong mai, nong nghiép, thity san, duoc phdm va my pham. Trong nuéi trong thiy san, vi
tao duoc sit dung truc tiép nhu nguon thirc 4n quan trong cho cac 4u tring trong giai doan sém ciing nhu
gian tiép lam giau thuc 4n thong qua dong vat phu du phuc vu nuéi vo va san xuat giong. Tai Viét Nam, vi
tao hién dang duoc phat trién va 4p dung manh mé, mang lai nhiéu gia tri thuc tién vé kinh t€ va tng dung
trong nhiéu linh vic cudc séng. Cac mo hinh san xuit da dang tir nuodi bé don gian toi nuoi hiéu suat cao
bing dan quang sinh, bang bé lén men dang dugc 4p dung véi cac loai quang trr dudng va di duong. Bai bao
nay trinh bay khai quat cac dac tinh sinh hoc, phuong thiic nu6i va tng dung cta vi tao, dac biét trong linh

vuc nudi tréng thdy san.

Tt khoa: Nudi trong thiiy sén, ung dung, vi tao.

1. GIA TRI DINH DUGNG VA UNG DUNG CUA V1 TAO TRONG BOI
sonG

Vi tao 1a nhimg sinh vat nhé bé cé kich thudc
hién vi, phan bo dién hinh trong céc thiy vuc nudc
ngot, man va lo. Vi tdo c6 dang song don bao, tao
thanh chudi hay cum té bao, song phi du, troi néi
hodc song bam trén cac gia thé nén day. Vi tdo co su
da dang 1on vé hinh dang, mau sic va dac tinh sinh
hoc, thuoc nhém sinh vat nhan so (prokaryote) nhu
vi tdo lam va sinh vat nhan chudn (eukaryote) nhu
tao luc, tao silic, tdo giap... Do cé cau truc té bao don
gian, kha ning quang hop manh mé, thoi gian ting
truong thé hé ngdn, nén nang suat sinh khéi vi tdo
thuong cao hon rat nhiéu 1an so véi thuc vat trén can.

Vi tdo chtta ham luong 1on cac hoat chat sinh
hoc nhu: protein, lipids, carbonhydrates, axit amin
thiét yéu, sic t6, cac vitamin va khoang chat. Mot s6
loai vi tdo dang st dung hién nay c6 ham luong
protein cao hon so voi gao, dau nanh, bot my, stta va
tham chi ca thit [27]. Cac hoat chat nay la nguén
nguyén lieu quy, c6 thé st dung trong y duwoc, my
pham phuc vu nhu cau cham séc stic khoe cho con
nguoi. Trong do, carotenoids cé hoat tinh khang oxy
hoa, khang viem, chong béo phi, chong u va ung thu
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manh me. Cac axit béo khong no da noi doi
(PUFAs), bao gom ca nhom axit béo omega 3 va
omega 6 va nhiéu hoat chat sinh hoc thit cap khac c6
tac dung tang cuong stc khoe, chong oxy hoa, dieu
chinh huyét 4p, gidam m& mau, diéu hoa mién dich,
bao vé gan... [12].

Do c6 ham luong dinh dudng cao va giau cac
hoat chat sinh hoc, vi tdo duoc coi 12 ngudén nguyén
lieu hoan hao lam thyc phdm chic nang cho con
nguoi. Sinh khoi vi tdo duoc st dung nhu ngudn
nguyén lieu dau vao cho rat nhiéu san phidm tng
dung & quy mo cong nghiép. Cac san pham tir vi tdo
duoc san xuat cho con nguoi chi yéu dudi dang vien
nén, vién nang, bot va ca dang nudc. Bot vi tdo con
duoc stt dung lam nguyeén liéu két hop trong céac san
pham thuc pham thiét yéu, tiéu diing hang ngay nhu:
mi 0ng, cac dang snack, keo, banh quy... va st dung
lam thtc an cho dong vat (thu nuodi, gia cam, gia
suc), thic an trong wom nuoi au trung cac dong vat
thay san [2].

Khé nang sinh téng hop lipid cta vi tdo 16n nén
huéng nghién ctu tmg dung vi tdo trong san xudt
nhién liéu sinh hoc ngay cang duoc quan tim. Nhién
lieu sinh hoc tir vi tdo than thién véi moi truong,
khong doc hai va co6 tiém nang manh mé trong viéc
co dinh CO, toan cau. Vé6i 1 kg sinh khoi tdo co thé
co dinh 1,83 kg CO,. Mot s6 loai ¢ thé st dung cac
hop chat SO, va NO, 1am nguon dinh duéng cung voi
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CO,. Nhiéu quéc gia & chau A, chau Au va chau My
da bat dau cong nghiép hoa nang luong sinh hoc tir
sinh kheéi vi tao [17].

Vi tao dugc ting dung rong rai trong xit Iy nudc
thai. Nhiéu loai vi tdo c6 kha nang loai bé nito, phot
pho, kim loai ning, thudc trir sau, chat doc hiu co,
vd co va mam bénh trong nudc thai mot cach hiéu
qua. Co ché chinh dé loai bé cac chat 6 nhiém bao
gom tich tu hoac truc tiép st dung chiing nhu nguén
dinh dudng cta té bao. Hon nita, vi tdo con duoc thir
nghiém dé san xuat cac vat liéu phu tro. Dac biét, san
xuat nhua sinh hoc 1la mot huéng di moi nhiéu trién
vong. Cac loai thudc chi Chlorella va Spirulina duoc
stt dung phd bién nhat trong san xuat cac chat tao
mang sinh hoc va hon hop nhua [7].

Vi tdo c6 tiém nidng st dung nhu mot nguédn co
chat kich thich sinh truéng thuc vat. Cac chat kich
thich sinh hoc vi luong va phan bén sinh hoc tir vi tao
c6 thé str dung trong san xudt cay trong dé tang tinh
bén vimg ctia nong nghiép. Vi tdo ciing duoc nghién
ctru trong nhiéu liéu phép chia tri bénh cho nguoi.
Mot nhom nha khoa hoc tai Trung Quoc moi day 1a
tao ra cac tdm gel chaa vi tdo lam Synechococcus
elongatus song 1am miéng dan bang vét thuong. Vi
tdo song sé cung cap oxy hoa tan hiéu qua hon gap
100 lan so v6i phuong phéap truyén thong. Két qua
cho thdy, bang vét thuong bang gel tdo lam ting kha
nang trao d6i oxy, ting sinh nguyén bao so¢i va hinh
thanh mach. Hon nita, miéng dan nay khong doc hai
va khong gay ra phan ing mién dich. Pay duoc coi la
mot thé hé lieu phap y t¢ moi dé diéu tri cac vét
thuong, dac biét 1a cac vét thuong kho lanh & bénh
nhan tiéu duong [5].

Vi tdo con duoc nghién ctru nhu mot phan caa
hé thong ho tro su song ngoai khong gian. Bat dau tir
nhitng nam 1960, dén nay khoang 50 thi nghiém da
duoc thuc hién trén cac loai tdo khac nhau bao gom
C. vulgaris, Chlamydomonas rehardtii, Scenedesmus
obliquus va nhiéu loai khac. M6i day nhat, mot he
thong quang sinh hoc nuéi vi tdo da duoc dua lén
tram vii tru Quoc té ISS vao thang 4 nam 2019. Vi tdo
C. vulgaris sé duoc nudi cdy 180 ngay tren ISS, dé
ching minh viéc nuéi cdy 6n dinh lau dai trong moi
truong khong gian [14].

2. CONG NGHE NUOI SINH KHOI Vi TAD

Vi tdo 1a nhing sinh vat quang duong dién hinh,
str dung nang luong anh sang dé chuyén hoa cac bon
voO co thanh cac hop chat hitu co thong qua qua trinh

sinh truong va phat trién. Béi vay, hau hét cac
nghién ctu tmg dung nuoi trong vi tdo trong diéu
kién nhan tao, déu c6 gang duy tri va t6i vu hoa cac
diéu kién nudi nhu ngoai ty nhién nham tang hiéu
suat thu sinh khéi. Cac phuong thic nudi quang tu
duong hién nay thuong duoc thuc hién theo mé, nuoi
lién tuc va ban lién tuc bang hé théng nuoi bé ho,
gian quang sinh hodc nuoi c¢6 dinh trén mang.

Mot so6 loai vi tdo c6 kha nang sinh trudng trong
diéu kién thiéu anh sang (t6i) bang cach st dung
ngudn cac bon hiru co nhu nguon nang luong duy
nhat dé chuyén hoa cac qua trinh trao déi chat va
phat trién, duoc goi 1a hinh thirc sinh truéng di
duong. Thay vi b6 sung CO, cho qua trinh quang
hop, nuoi cdy di duong can bé sung O,. Nuodi tio di
duong da duwoc tht nghiém tir nhitng nam 1970 véi
mot s6 loai thudc cac chi Chlorella, Chlamydomonas,
Phaeodactylum va Haematococcus. Hién nay, phan
16m cac loai tdo nuoi theo phuong thirc di duong duoc
nuodi trong cac bé lén men kin kich thuoc thay d6i tir
10 1it - 100.000 lit. Bén canh d6, nhiéu loai vi tdo co
kha nang sinh truong theo phuong thiuc tap dudng
khi vira stt dung ngudn cac bon hitu co, vira quang
hop bang ning luong anh sang st dung ngudn cac
bon vo co. Tap duong 1a phuong thirc hiéu qua nhat
trong cac phuong thic dinh dudng cta sinh vat do
téng hop nhiéu kénh vé ning luwong va cac bon, do
d6 phuong phap nay co kha nang nang cao dang ké
hiéu suat nuoi sinh khai vi tdo. Cac hinh thic nuoi di
duong va tap duong doi hoi cung cip nguoén dinh
duong hitu co lon lam nguyén liéu sinh tong hop cho
vi tdo. Hon nira, dé tién hanh nuoi cdy bang hinh
thic nay, can dau te hé thong thiét bi 16n, cong suat
cao va ton kém vé mat kinh phi. Do vay, hinh thic
sinh trudng tu duong van 1a hinh thitc nuoi tréong phé
bién nhat duwoc stt dung cho cac mé hinh nuoi cdy vi
tdo & quy mo lén.

Thuc nghiém nuoi sinh khoi dai tra bat dau voi
vi tdo Chlorella spp. tit cudi nhitng nam 1940 tai Duc,
My va Nhat Ban. Tir d6, nuoi sinh khéi vi tdo tré
thanh mot trong nhitng van dé duoc quan tim nhat
voi su ra doi ctia hang loat cac hé thong va cong
nghé nuoi khac nhau. Cac hinh thitc nuéi sinh khai
vi tdo phé bién nhat hién nay c6 thé ké dén la:

Nuoi sinh khoi vi to trong hé thong nudi ho:
duoc st dung phé bién dé nuoi sinh khoi vi tio tu
duong ngoai troi quy mo 16n. Cac hé thong nuoi ho
dang duoc st dung rong rai 1a hé thong ao nong, hé
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thong bé dai va hé thong nghieng (Hinh 1). Mot so
chi tdo duoc nuoi phé bién st dung cac hé thong ho
nhu Spirulina, Chlorella, Haematococcus, Dunaliella.
Céac hé thong nuo6i hé c6 wu diém 1a kha

) B)

trong thiét ké va van hanh, chi phi ban dau thap. Tuy
nhién, hé thong nuéi hé cho hiéu qua khong thuc su
cao, sinh khoéi thu duoc thap, kho t6i wu cac diéu
kién nuoi va kiém soat nguon lay nhiém.

©)

Hinh 1. Mot sd hé thdng nuéi vi tdo dang hé

((A): Hé thong raceway dang ao nong ¢ Tucson, Arizona: Waller va cs, 2012 [33]; (B): Hé thong bé
raceway: Phong Nghién ciru Nidng lirong t4i tao, Vién Nghién cuu Nang lrong Quoc gia Hoa Ky, (C): Hé

thong nghiéng:

,3-: . n g l . :

A)
Hinh 2. Mot s6 hé théng quang sinh kin nuéi vi tdo

- Phong Nghién ciru Nang lirong sinh hoc, Pai hoc Tong hop Liege, Virong quoc Bi).
] * N = T famnn— , ) . )

= | W

(B)

((A): Hé thong quang sinh dang ong: Phong Nghién ciu Cong nghé Sinh hoc bién, Vién Nghién cuu Hai
san; (B): Hé thong quang sinh dang phang: Lindblad va cs, 2019/19]).

Nuoi sinh khoi vi tdo trong hé thong nuoi kin va
bdn kim: La nhitng hé thong linh dong, stt dung cac
thiét bi co thé kiém soat cac diéu kién nuoi cay.
Trong hé théng nay, vi tdo khong tiép xdc truc tiép
v6i moi truong ngoai. Déi voi phuong thic nuoi tu
duong, hai dang thiét ké phd bién nhat 1a he thong
quang sinh dang 6ng (tubular) va hé thong quang
sinh dang phiang (flat) (Hinh 2). C4c hé thong quang
sinh kin va ban kin c6 nhiéu wu diém so voi hé thong
nuodi hé nhu: mat do tdo va sinh khoi thu duoc cao
hon, han ché nguon nhiém, kiém soat t6t hon cac
diéu kién moi truong va han ché that thoat CO,. Tuy
nhién, chi phi dau tu ban dau rat cao 1a han ché cta
hé thong nay dé nuoi trén quy mo lon. Su két hop
(hybrid) ca hai hinh thic nuoéi trén la giai phap co
tinh tich cuc, nham nang cao hiéu suit thu hoi sinh
khoi. Cu thé, vi tdo duoc nuoi sinh khoi téi mat do
cao, chat luong tot trong hé thong nuoéi kin trudc khi

70

chuyén sang hé théng nuoi hé nham nang cao thé
tich nuoi, tir 6 ting san luong sinh khai.

Phuong thifc nudi vi tdo co dinh: Trong cac
phuong phap nuoi dich long truyén thong, viec thu
hoach tdo véi chi phi cao 1a mot tré ngai rat 16n, do
d6 nhiéu phuong phap nuoi tdo c6 dinh da duoc dé
xuat dé gidi quyét van dé thu hoach ciing nhu gitr lai
sinh khdi tdo c6 gia tri cao dé ché bién ti€p. Trong
cac phuong thttc nuodi ¢ dinh, t€ bao vi tdo cé thé
duoc c6 dinh trén céac loai mang tao 16p mang sinh
hoc hoac té bao c6 dinh trong cac chit mang rian
hoac gel tao thanh dang hat (Hinh 3). Mac du cé
nhiéu vu diém nhung chi phi cho hé thong nudi tdo
c6 dinh kha cao ciing nhu kha nang thich nghi cia
ting loai, do d6 cong nghé nuoi nay chua duoc ap
dung nhiéu trén quy mo lon. Nhimg tng dung cta
phuong phap nay bao gdm san xuat cac chat chuyén
héa, luu gitt bo suu tap ching, thu nhan nang luong
va xtt Iy nudc thai.
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)

(B)

Hinh 3. Mdt sd phuong thic nudi tdo c6 dinh

((A): Hat gel Chlorella vulgaris cung cé dinh voi Azospirillum brasilense: De-Bashan va cs, 2007[13]; (B):
Té0 Haematococcus pluvialis nudi trén hé thong mang: Tran et al., 2019).

3. UNG DUNG VI TAD TRONG NUOI TRONG THUY SAN

Trong linh vuc thiy san, viéc san xuat vi tao 1a
budc quan trong dé cung cap nguodn thic dn so cap
cho hau hét déi tuong nudi trong cac trang trai. Vi
tao dong vai tro khong thé thay thé trong co cau thirc
an cta 4u trung nhuyén thé hai manh vo, du tring
giap xac va mot so loai ca ¢ giai doan som. Gia tri
dinh duong quan trong nhat cta vi tdo doi voi dong
vat thay san la cac axit béo, dac biét la
eicosapentaenoic (EPA), arachidonic acid (AA) va
docosahexaenoic acid (DHA). Do khong thé tu tong
hop mot s6 axit béo thiét yéu nén au trung dong vat
thiy san phai ldy chung thong qua chudi thic an vi
tado. Hon nira, khi 4u triing cac loai dong vat thiy san
da tiéu hét noang hoang nhung chiic nang cia he tieu
hoa chua hoan thién, kich thuéc miéng con rat nho
déu yéu cau thic an tuoi song dé tiép tuc qua trinh
bién déi hinh thai va phat trién. Tap tinh s6ng phu du
va ban nang bat mdi cht dong chua hinh thanh doi
héi 4u trung dong vat thity san phai duoc song trong
moi truong giau nguon thirc an vi tdo hoac dong vat
phu du nho. Khong chi stt dung 1am thic an truc tiép,
vi tdo con duoc st dung gian ti€p thong qua lam giau
dong vat phu du bang vi tdo (Copepods, luan triung,
Artemia) lam thtc 4n cho 4u trung tom, ca hodc b6
sung vao thanh phan thic an dé cai thién mau sac doi
tuong nudi [3].

Mic du da dang thanh phan loai vi tdo bién lon,
nhung s6 loai c6 kha nang st dung lam thtc an phuc
vu san xuat giong thay san kha khiem ton. Theo
Brown va cs (1997), dua trén céc tiéu chudn vé ham
lwong dinh duong (cht yéu 1a axit béo, sic to, duong,
vitamins va proteins), kich thuéc (thuong tir 2 ym -
20 ym), kha nang tiéu hoa (dé tiéu hoa va khong co
doc t0), kha niang nuoéi sinh khai, vong doi, nguong

chiu dung cao voi su bién déi cia moi truong va tac
dong tich cuc dén ty le song sot va ting trudng cia
au trung da gi6i thiéu hon 40 ching/loai tao co tiém
nang st dung lam thtc 4n trong san xuat giong thay
san. Nhiéu tac gia khac ghi nhan nhimg loai c6 thé
stt dung 1am thitc an trong san xuét giong thiy san
thuoc cac 1op tao Cyanophyceae (Spiruling),

Eustimatophyceae (Nannochloropsis),
Prasinophyceae (Tetraselmis, Pyramimonas),
Chlorophyceae (Chlorella, Dunaliella,
Haematococcus), Cryptophyceae (Rhodomonas,
Cryptomonas), Dinophyceae (Crypthecodinium),
Prymnesiophyceae  (Isochrysis,  Paviova) va
Bacillariophyceae (Chaetoceros,  Skeletonema,

Thalassiosira, Nitzchia, Phaeodactylum, Navicula)
[4], [27], [8].

Cac loai tao khac nhau thi cé gia tri dinh duong
khéac nhau, mot so loai vi tdo c6 thé duoc stt dung
rong rai lam thic an cho rat nhiéu loai thiy san
nhung mot so6 loai tao lai chi thich hop lam thic an
cho mot s6 do6i twong nhat dinh. Vi du, mot so loai
tao silic thich hop hon cho viéc nuéi 4u trung hai
manh vé, giap xac boi chung c6 ham luong silic cao
can thiét cho qua trinh nguyén phan va biét héa cia
t€ bao tao cau trac vo. Trong khi Isochrysis galbana
giau DHA, it EPA thi tao silic lai nguoc lai, chia
nhiéu EPA va it DHA. Dic biét, tdo Nannocloropsis
la nhém c6 ham luong EPA rat cao. Vi vay, trong
nuoéi trong thiy san, viéc stt dung hon hop cac loai
tdo lam thic an cho dong vat thuy san nham toi wu
thanh phan dinh duong 14 yéu cau bat buoc. Tuy
nhién, viéc két hop cac loai tdo lam thitc dn phai dat
duoc su hop ly vé ty lé va thanh phan véi nhu cau
dinh duong cta timg d6i trong nuodi moi dem lai hiéu
qua cao.
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Str dung vi tdo lam thiuc 4n cho nhuyén thé
Trong san xuat giong cac loai nhuyén thé hai manh
v c6 gia tri kinh té nhu: hau, vem, ngao
(Crassostreasp., Ostrea edulis, Tapes philippinarum,
Tapes decussatus, Mercenaria mercenaria, Mya
arenarid), mot so6 loai tdo (Chaetoceros calcitrans,
Chaetoceros muelleri, Thalassiosira pseudonana,
Isochrysis  galbana, Paviova  Iutherii  va
Tetraselmis sp.) co6 thé stt dung don 1é hoac két hop
v6i loai khac lam thic an cho cac 4u trung ctia cac
doi tuong trén & timg giai doan khac nhau trong su6t
vong doi. Nhiéu nghién ctru thit nghiém st dung
thitc an 1a cac vi tdo bién nhu £ galbana, N. oculata,
Chaetoceros sp. trong san xuat giong cac loai thay
san hai manh vo da duoc tién hanh trén thé gioi. Cac
ché do an c6 vi tdo duoc bé sung cho au trung & cac
giai doan nham lam ting kha nang sinh trudng, kha
nang chuyén giai doan, gia tang kha niang song sot
clia au trung trong qua trinh sinh san nhan tao. Cé
thé thdy, mat do vi to trong ché do an ctia vem cé
anh huong toi su phat trién ctia 4u trung vem khi
nghién ctu vé su sinh truong va phat trién cia au
trung chit D cta loai vem Mytilus edulis trong diéu
kién nudi trong phong thi nghiém. Sprung (1984) da
stt dung ché @6 an co tao I galbana cho au triing vem
v6i cac ché @6 an khac nhau (1, 2, 5, 10, 20 va 40 té
bao/puL) [28]. Két qua nghién ctru cho thiy, su sinh
truong cta au trung Mytilus edulis tang voi mic do
tang t€ bao I galbanatir 2 t€ bao/uL -10 t€ bao/pL.

Nghién cttu so sanh su anh huong cta hai loai vi
tao bién Isochrysis galbana va Chlorella sp. dén toc
do sinh truéong va ty le song trong wong nudi au
trung loai hau day chau Au (Ostrea edulis Linneaus
1758). Két qua thi nghiém cho thay, ché do an hon
hop gom hai loai tdo L galbana va Chlorella sp., su
sinh trudng va phat trién cia au tring hau tot hon va
nhanh hon so v6i ché do cho an chi c6 Chlorella sp.
va nhom khong cho an. Ciing trong két qua thi
nghiém ndy, cac au trung duoc nuodi boi cac khau
phan an 1a 7 galbanava I galbana + Chlorella sp.
déu phat trién dat dén giai doan c6 mau 16i (umbo).
Trong khi do, voi ché do an chi c6 Chlorella sp., du
trung khong thé phat trién dén giai doan nay duoc
(giai doan umbo), con voi nhéom khong cho an thi du
trung chét sau 3 ngay thi nghiém. Ty l¢ song cao
nhat thu duoc trong thi nghiém nay 1a khoang 30%
doi véi nhom 4u trung duoc nuodi bang ngudn thic an
1a I galbana. Ty 1é nay cao hon so voi nhom au trung
an Chlorellasp. [1].

Trong mot nghién ctu vé gay cam tng chin sinh
duc ctia loai trai ngoc An Do (Pinctada fucata Gould),
Velayudhan va cs (2011) da tht nghiém cac ché do
nuodi trai bang cac nguodn thic dn khac nhau cé hén
hop cuta vi tdo bién. Trai ngoc Pinctada fucata duoc
nuéi biang 2 L hon hop tdo c6 mat do 3,4 x 10° té
bao/ml gom 90% (Chaetoceros calcitrans, Isochrysis
galbana) va 10% (Nitzchia sp., Pleurosigma sp. va
Rhizosolenia sp.). Két qua nghién ctru cho thay,
trong céac thi nghiém anh huong dén sinh truong ctia
cac so ngoc trai (Pinctada fucata Gould), 7,5 + 3,54%
trai Pinctada fucata chin sinh duc sau 43 ngay [32].

Voi loai nhuyén thé chan bung nhw bao ngu, vi
tao silic d6ng vai tro quan trong cho giai doan som,
giup 4u trung ting ty 1¢ bam day va cung cip dinh
duong trong giai doan dau kiém an. Mot so loai 6c
trong diéu kién tu nhién ciing cho thdy c6 su phat
trién tot hon trong moi truong chira ham luong diép
luc tir vi tdo cao hon [31].

Trong san xuat tom giong: Mot s6 loai tao
Chaetoceros sp., Skeletonema costatum dugc s
dung két hop véi thiic an téng hop rat tot cho au
trung. St dung tdo twoi tr giai doan Nau-Zoea va
tham chi cho t6i giai doan Post Larvae PL5 - 6 hoac
PL10, cho thay tir giai doan PL5 tré di, mau sac cia
tom giong sang, mau hoi nau, cac sic t6 chay doc
phia trén chan bung dam va sac nét; con chi cho an
dén giai doan mysis thi khi tom PL5 tr¢ di quan sat
tom c6 sac trang trong [18]. Theo Coutteau (1996)
[9], doi voi san xuat xuat tom giong, mat do tdo yéu
cau trong cac bé nudi au trung giai doan protozoa
dao dong tir 100 nghin th/mL -120 nghin tb/mL, cao
hon nhiéu so voi giai doan mysis va gip 2 1an so voi
giai doan Nauplius va Post Larvae.

Str dung vi tdo lam thitc an wong nudi du trung
c4 bién: Do6i voi mot so loai ca bién, vi tdo duoc biét
dén nhu 1a mot tac nhan kich hoat hé thong tiéu hoa
clia au trung ca bién trong giai doan bat dau an thic
an bén ngoai. Trong “ky thuat nuéc xanh” (green
water technique), vi tdo dugc dung truc tiép trong bé
uwong au trung va duoc danh gia 1a cai thién ro rét toc
do tang trudng, ty lé song cla au trung mot s6 loai ca
bién [16].

Sir dung vi tdo lam thuc an gidn tiép: Vi tao
khong chi lam thic an truc tiép, ma con duoc st
dung gian tiép thong qua viéc lam giau dong vat phu
du (copepods, luan trung (Brachionus plicatilis) va
Artemia lam thtc an cho 4u trung tom, ca [8]. Luan
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trung Brachionus plicatilis 1a mot trong nhimg doi
tuong quan trong trong nghé nuoéi trong thiy san, 1a
thitc 4n ly tudng ctia au trung do chung c6 kich
thuéc nhd, boi cham va song lo lung trong nuéc, co
thé nuoi ching & mat do cao, nang suit cao va c6 thé
duoc 1am giau hoa dinh duong voi axit béo va chat
khang sinh... Cac loai men banh mi c6 thé duoc st
dung thay thé cac loai dong vat phu du. Tuy nhién,
loai men nay thuong khong cé céc axit béo can thiét
cho su sinh truéng va phat trién. Do vay, dé nang cao
hiéu suat vong nuodi nguoi ta thuong stt dung cac loai
luan trung da duoc lam giau dinh duong bai vi tdo dé
lam thitc an cho 4u trung ca.

Vi tao ciing duoc bd sung vao khau phan thic an
dé cai thién mau sic doi twong nuodi. Viéc bd sung
astaxanthin chiét tit Haematococcus sp. 1am cai thién
mau sic cua ca hoi & Nhat Ban va Bac My; bd sung
thém 5%-25% Arthrospira vao khau phan an sé ting
cuong mau d6 va vang & ca chép [27].

Ngoai vi tdo tuwoi, dé nang cao tinh cha dong
nguodn thic an va giam chi phi san xuat, nhiéu san
pham thic an dang tao sét hay dang kho ciing duwoc
nghién ctru va dua ra thi truong. Tuy nhién, cac san
pham thay thé vi tdo tuoi da duogc thit nghiém nhung
két qua thu duoc khong tot bang.

4. CONG NGHE NUOI SINH KHOI VI TAD VA UNG DUNG TRONG
NUOI TRONG THUY SAN TAI VIET NAM

4.1. Cong nghé nudi vi tio tai Viet Nam

Tai Viéet Nam, cong nghé nuéi vi tdo da duoc
nghién cttu nhiéu nam tré lai day nham phuc vu nuéi
trong thiy san va cac tmg dung doi song. Trong do,
vi tdo chtl yéu duoc san xuat trong céac trai giong
bang phuong phap nuodi don gidn phuc vu thiy san.
Cac thtr nghiém nuéi tdo lam thuc pham, thuc pham
chttc nang, duoc my phdm duoc thir nghiém & mot s6
co s, chtt yéu 1a Spirulina spp. trong cac hé thong
nuoi ho.

Gan day, cac he thong quang sinh duoc nghién
cuu tng dung dé nuoi mat do cao cho hai loai tao V.
oculatava Isochrysis galbana. Vién Nghién ctu Nuoi
trong Thuay san II da ché tao mot hé thong quang
sinh dang tdm (120 cm x 60 cm x 10 cm) bang kinh
chiu luc 1 cm dat trong nha sir dung anh sang huynh
quang 3.000 lux - 9.000 lux, suc khi 0,9 L/phut - 1,0
L/phut, méi truong nudi F/2 cho mat do cuc dai &
ngay thir 14 khoang 300 triéu t€ bao/mL, toc do ting
truéng ngay la p= 0,25/ngay. Nhom nghién ciru da

ché tao mot hé thong quang sinh st dung ong
arcrilic duong kinh 6 cm, dai 2 m dau néi tiép tao
thanh dan dimg co chiéu dai 8 m, cao 2 m. Tong
dung tich ctia hé thong khoang 1.000 L tuan hoan béoi
bom ly tam voi van toc dong chay toi vu tir 0,5 m/s -
0,6 m/s. Nuoi tdo N.oculata trong hé thong nay dat
mat do toi da trén 500 triéu tb/mL, nang suat trung
binh 0,9 g/L/ngay. Hé thong nay c6 kha nang cho
thu hoach 10% thé tich/ngay. Mot hé thong quang
sinh kin dang 6ng khac, véi dung tich 20 L, ciing da
duoc thiét ké tai Vien Cong nghé Sinh hoc - Viéen Han
lam Khoa hoc va Cong ngheé Viet Nam dé nuoéi sinh
khéi N. oculata. Hé thong quang sinh nay stt dung
khi d4y dé tao dong chdy luan hoéi véi he s6 Renol >
4000 c6 tac dung phan tan oxy va khong lam ton
thuong té bao so véi dung may bom. Két qua nuoi
tht nghiém dat mat do cao nhat 1a 197 triéu tb/mL
[26].

Vien Nghién cttu Hai san da thiét ké va thi
nghiém thanh cong 4 mo hinh thiét bi nuoi cong
nghiép, hé thong photobioreactors (PBR) dang 6ng,
dang tdm, dang bé kinh va dang vanh khuyén véi
mat do mat do tdo N. oculata 6n dinh tir 200 x 10°
tb/mL - 250 x 10° tb/mL. Trong d6, mo hinh dang
ong va dang tdm cho hiéu qua nuéi sinh khéi cao
nhat. Mat d6 cao nhat cia mo hinh dang ong c6 thé
dat 1,4 ty tb/mL. Nhém nghién citu ciing thir nghiém
thanh cong 5 mo hinh nuoi sinh khéi N. oculata dang
don gian, bao gom: bé kinh, tru ding tui nilon PE
trong long sat, tai nilon PE treo khung, tru
polycarbonat (PC), va bé raceway. M6 hinh hiéu qua
nhat 1a mo hinh tdi nilon treo duong kinh 20 cm cho
mat do cuc dai cao (100 x 10° tb/mL -120 x 10°
tb/mL), thoi gian nudi ngan va chi phi thap (Nguyén
Vian Nguyén, 2016) [25].

Cong ty Chan nuoi CP Viet Nam da nhap dong
bo he thong phéan ng quang sinh dang 6ng nuoi tdo
Skeletonema, Cong ty Tu nhan Phuong A Lan nhap
ngoai hé thong nuodi tdo Spilulina 1am thuc phim
chtic nang cho nguoi. Trung tAm Nghién ctu va Phat
trién Cong nghé sinh hoc vi tdo (Hoc viéen Nong
nghiép Viét Nam) da lua chon duoc ching giong tdo
xoan Spirulina platensis VNU A03 c6 chat luong vuot
troi. Vien Nghién ctu va Ung dung cong nghé cao
Hoa Lac voi co s& ha tang gan 6.000 m? tmg dung
cong nghé trong nuéi cdy va san xuat tdo Spirulina
ching VNU A03. Hién cong suat nudi cdy dat 5 tdn
tdo kho/nam - 6 tan tdo kho/nam. So véi tdo nhap
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khau, tdo ctia Viét Nam c6 protein cao, chiém 68%
khoi lwong (cac san pham tir Phap chiém 60%, Dai
Loan 62%). Pac biét, ham luong B-carotene vuot troi
so voi cac san pham tao ctia Nhat Ban - quéc gia c6
thuong hiéu trong khai thac va san xuit cac san
pham c6 nguodn goc tit tdo Spirulina. Nguyen liéu tdo
xo04n duoc cac nhom nghién ctru huong t6i muc dich
ché bién san phdm thyc phdm dinh duong, bao ve
stc khoe va san xuit my pham. Hién nay, mo hinh
nuoi tdo Spirulina bang anh sang dén LED da duwoc
ap dung thanh cong tai Hoc vién Néng nghiép Viét
Nam nhdm nang cao hiéu suat thu sinh khoi, hoat
chat sinh hoc ciing nhu tinh thich nghi theo mua cta
tao Spirulina [21].

Nhiéu don vi san xuat dai tra da ap dung hé
thong nudi dang bé ho, tui treo va bé dang tam. Mot
s6 nghién ctru da tht nghiém nuoi N. oculata bang
hé thong quang sinh dang 6ng sip xép theo chiéu
ngang (bio-fence). Mot s6 co s& san xuat cé nang luc
da st dung he thong quang sinh kin dé nhan giong
tdo trueoc khi nudi quy mo dai tra bang he thong ho.
Gan day, Viet Nam ciing da buéc dau nghién ctu
tmg dung cong nghé nudi tdo co dinh trén hé thong
mang voi loai Haematococcus pluvialis dé thu sinh
khoi va ham luong astaxanthin cao nhat cho san xuat
thuc pham [30].

Cac nghién ctru nuoi vi tao & Viét Nam da duoc
thuc hién tir lau, tuy nhién vé trinh do cong nghe va
quy mo6 con nhiéu han ché. Do do, can ddy manh
nghién ctru san xuat nudi & quy mo cong nghiép dé
cung cap luong sinh khoi doéi dao, chat luong tot, 1a
nguyén liéu phuc vu cho cac nghién cttu tng dung vi
tdo trong thiy san, y duoc, niang luong va moi
truong.

4.2. Ung dung vi tio trong nudi trong thiy sin
tai Viét Nam

Trong linh vuc nuéi trong, cac trung tam san
xuat giong thiy san déu cha dong suu tap va luu git
nguodn giong vi tdo phuc vu san xuat. Thong ké cta
cac Vién nghién ctu nganh thay san (Vién Nghién
ctru Nuoi trong Thiy san 1, 2, 3 va Vien Nghién ctru
Hai san) cho thdy, cac trai san xudt ctia cac Vién déu
tich cuc suu tap, luu gitr cdc ching tao lam thic an
nuoi giong thiy san. Mot s6 loai vi tdo bién hién
dang duoc st dung phé bién tai cac trai sdn xuat
giong thuiy san la Chaetoceros muelleri, C. calcitrans,
Chlorella vulgaris, Dunaliella salina, Isochrysis
galbana, Nannochloropsis oculata, 7Tetraselmis

suecica, Phaeodactylum tricornutum,
Schizochytrium sp., Paviova lutheri, Skeletonema
costatum.... Nhimng loai vi tdo bién nay chu yéu duoc
nhap ngoai tir cac nudc nhu: Pan Mach, Bi, Na Uy...
thong qua cac du an hop tac.

Gan day, mot s6 don vi nghién ctru trong nudc
ciing bat dau quan tam nghién ctru phan 1ap va nuoi
cay nhitng loai vi tdo bién noi trén ngay tai viing bién
Viet Nam. Duong Dtc Tién (2006) da phan loai, phan
lap va bao quan duoc 5 loai vi tdo bién tir bién Viét
Nam phuc vu cho nuéi trong thiy san 1a Isochrysis
galbana, Nannochloropsis oculata, Chaetoceros sp.,
Chlorella vulgaris, Dunaniella salina [15]. Nguyén
Thi Huong (2011) da thu thap, phan 1ap va luu gi
duogc 17 loai vi tdo bién thudc cac nganh tao silic, tdo
luc, tdo vang anh. Trong &6 cac loai duwoc phan lap &
bién Viet Nam 1a Nitzschia closterium, Naviculla spl,
Naviculla sp2, Amphora sp., Skeletonema costatum,
Chaetoceros muelleri [24]. Pang Diém Hong (2011)
da phan lap va luu gitr duoc 18 loai vi to bién, trong
d6 c6 10 loai quang tu duong (Chaetoceros mullerri,
C. gracilis, C. calcitrans, Chlorella sp., Chroomonas
salina, Dunaliella tertiolecta, Isochrysis gabana,
Nannochloropsis  oculata, Navicula cari va
Tetraselmis sp.) va 8 loai thuoc 3 chi tao di dudong
(Labyrinthula, Schizochytrium va Thraustochytrium)
tr mot s6 ving ven bién Quang Ninh, Hai Phong,
Thai Binh, Nam Dinh va Phu Quéc, stt dung rat hiéu
qua cho san xudt giong thiy san. V6i huong nghién
cttu nay, nhom nghién cttu da hoan thién va san xuat
duoc ché phdm dang bot kho hoan toan tr nhién
(Algae Feed-TOMCANT) tix cac nhom vi tao di
duong (Schizochytrium mangrovel) giau cac axit béo
khong no bao hoa da néi doi (EPA, DHA) va khoang
da luong, vi luong lam thuc phdm bé sung cho thic
an nham tang cuong stc song, ting trudng va rut
ngan thoi gian san xuat giong va nuoéi tom thuong
phim [10].

Chu Chi Thiét va Kuma (2008) da tién hanh thi
nghiém mot s6 loai tdo bién Nannochloropsis sp.,
Chaetoceros sp. nudi vo ngao Meretrix lyrata. Két
qua thi nghiém da cho thdy, stt dung hén hop hai loai
tdo, c6 hiéu qua hon viéc sir dung riéng mot loai tao.
Dbéng thoi, viec cung cap ty 1é cac loai tdo thich hop
va ¢6 gia tri dinh duong cao trong qua trinh nuoi vo
sé tao ra hiéu qua tot trong viéc san xudt au trung
[6]. Ngo6 Thi Hoai Thu va cs (2010) da tién hanh thi
nghiém danh gia hiéu qua st dung sinh khéi vi tao
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bién lam thitc an cho loai tu hai. Két qué cho thay, tu
hai b6 me duoc nuoi vo bang vi tdo trén cé ty 1é song
va sinh truong tot [20]. Ton Nit My Nga va cs (2010)
da st dung thic an gom hoén hop 3 loai tdo don bao
Nannochloropsis oculata, Isochrysis galbana va
Chaetoceros sp. dé wong nudi 4u tring hau Bé Dao
Nha, két qua cho thay kich thudc vé chiéu dai, chiéu
cao va ty lé song cta au trung phat trién tot & ngay
nudi thi 17 [29]. Nguyén Thi Hiang va Lai Van Hung
(2015) da nghién ctru anh huong cta vi tdo bién lén
sinh truéng va ty 1é séng ctia ngao giai doan 4u tring
chit D. Két qua nghién cttu cho thdy, stt dung thitc an
la hon hop tao don bao voi ty 1& (70% I galbana, 20%
Chlorella sp., 10% N. oculata) cho toc do sinh truéng
va ty lé song cta au trung ngao Meretrix lyratala tot
nhat (1,071 ym va 11,66%) [23]. Gan day, tdo co dac L
galbana va 16ng dam dic ciing da duoc nghién ctu,
két qua nghién ctru cho thay san phdm co6 dac c6 thé
lam thtc an thay thé vi tdo tuoi tuong tng cho au
triing ngao Meretrix lyrata [11].

Mot s6 nghién cttu khac vé nuoi tao C. calcitrans
lam thirc an trong san xuat giong tom he chan trang
(Penaeus vannamei). Két qua cho thay, ty 1é cho au
trung tom an duoc duy tri voi mat do 100.000 té
bao/mL hon hop ctia ca ba loai tdo trén, sau 8 dén 10
ngay cho an to, tom he c6 ty ¢ s6ng va sinh truong
tot [22].

Vién Nghién ctu Hai san la mét trong nhing
don vi c6 bé day thanh tich vé nghién cttu nuoi cay va
ung dung vi tdo bién. Vién da lam chu cac quy trinh
cong nghé vé luu gitt, nhan giong, nuoi va thu sinh
khoi vi tdo bién. Ttr nam 2011, Vién da nghién ctru st
dung cac loai vi tdo Nannochloropsis oculata,
Isochrysis galbana va Chaetoceros gracilis trong
nuoi vo va sinh san nhan tao ngao bén tre (Meretrix
lyrata) tai mot s6 vung ven bién Thai Binh, Ninh
Binh. Két qua nghién ctu cho thay, viec b6 sung
thitc an vi tdo co vai tro rat quan trong do6i voi sinh
truong va phat trién ctia ngao nudi. Sy da dang vé
thiec an giup ngao giong dinh dudng tot hon, tang toc
do sinh truong va ty 1é song ctia ngao wong. Giai
doan 2017-2021, Vién dang hién dang thuc hién Du
an: “Hoan thién cong nghé san xuat mot so san pham
vi tdo bién turoi phuc vu san xuat giong thuy sian”. Du
an da xay dung thanh cong quy trinh san xuit quy
mo lon cac san phdm tir 3 loai vi tdo N. oculata, C.
calcitrans, I galbana va tht nghiém lam thtc an cho
luan trung, au trung tom va ngao dat nhiéu két qua

kha quan, voi cong suat t6i da lén toi 30 kg tdo
tuoi/ngay. Cac san pham cta du an c6 thé duoc cung
cap dudi dang tao tuoi, dang sét va bdo quan ngin
han (2 thang) va dai han (6 thang) phuc vu san xuat
giong thiy san.

Nhin chung, cong nghé nuoéi vi tao trong nuéc
da duoc chu y phat trién trong nhitng nam gan day
dé phuc vu san xuat giong thiy san. Tuy nhién, do
han ché vé trinh do khoa hoc ky thuat va tiém luc,
cac trang trai cha yéu tap trung mua tdo giong dé
gay mau nudc va nudi vi tdo trong cac hé thong nuoi
ho don gian. Cac phuong phéap c¢6 dién nudi vi tdo
cht yéu duoc st dung 1a ban lién tuc, hodc nuoéi kin
trong bich nhua, tui nilon, nudi hé trong bé xi-mang,
hoidc mot s6 hé thong raceway voi mat do nudi thap,
chua dam bao vé mat chat luong va han ché vé quy
mo san xuat. Mot sé don vi stt dung cac san pham tao
kho, thttc an téng hop chira thanh phan vi tdo nhap
kh4u tir nuéc ngoai. Diéu nay dan dén giam tinh cha
dong va hiéu qua san xuat.

5. KET LUAN

Viet Nam c6 co cau kinh té thiy san chiém ty
trong cao va ngay cang phat trién. Viéc ing dung vi
tdo trong san xuat thay san duoc nghién ctu va ap
dung trén nhiéu doi tvong nuoi khac nhau, mang lai
hiéu qua tich cuc cho san xuat cac loai nhuyén thé,
tom, ca. P4y manh phat trién san xuat sinh khéi va
hoat chat sinh hoc tit vi tdo ciing duoc chi ro trong
Quyét dinh s6 339/QDb-TTg ngay 11/3/2021 cia Thu
tuong Chinh pht vé Chién luoc phat trién thily san
Viet Nam dén nam 2030, tAm nhin dén nam 2045, dic
biét quan tam cac linh vuc khoa hoc cong nghé cao,
cac nghién ctru mang tinh tng dung va san xuat.

Vi tdo giau dinh duong va hoat chat sinh hoc
thiét yéu nén duoc img dung ngay cang nhiéu trong
cac linh vuc doi song tir nuoéi trong thay san, xt ly
moi truong, thuc phdm chitc nang, duoc phidm, phan
bén sinh hoc, nhién liéu sinh hoc cho téi cac muc
dich nghién ctu vi tru. Cong nghé nuéi vi tao dugce
tién hanh voi nhiéu phuong thitc da dang tit quang tu
duong, di duong cho téi tap duong bang cac hé
thong nuoi hd, kin hoac ban kin duoc ap dung phd
bién ca trong nghién ctru va quy mo 16n cong nghiép.
Hién nay, cac hinh thitc nuéi tdo khéng ngung duogc
cai tién va da dang nham mang lai hiéu qua cao nhat
cho thu nhan sinh khoi.

Trong nuoéi trong thiy san, vi tdo hién duoc xem
la nguén thic an khong thé thay thé, cung cdp cac
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chat dinh duong thiét yéu cho chu trinh sinh truong
va phat trién ctia céac loai dong vat thiy san. Phuong
thirc stt dung cht yéu 1a lam thic an cho 4u trung
cac loai nhuyén thé, tom, ca giong trong nudi trong
thitly san hodc gian ti€ép dé lam giau hoat chat thong
qua cac loai dong vat phu du. Muc dich va cach thic
stt dung cu thé khac nhau va phu thuoc vao diéu kién
san xuat cting nhu doi tuwong con giong.

Bén canh nhimg thanh tyu dat dwoc, cong nghé
nuoéi vi tdo phuc vu san xudt thiy san van con nhiéu
han ché. Da phan cac loai vi tdo dang duoc st dung
hién van 1a nhap khau hoac du nhap vao trong nudc
theo nhiéu cach khac nhau. Béi vay, mot so loai vi
tao co thé phat trién tot lam thie an thiy san nhung
nhiéu loai khong dé thich nghi, dic biét trong diéu
kién san xuat. Thém vao do, su han ché vé ky thuat,
tinh chuyén mon hoa trong san xuit va wom nudi
giong thily san thuong dan dén ngudn cung sinh
khoi vi tdo thap, thiéu 6n dinh va chua dap tng duoc
nhu cau thuc tién san xuat. Nhiéu co sé nudi va trai
san xuat giong tom, c4, nhuyén thé van con gip kho
trong cung tng thitc an vi tdo. Thuc té nay dang anh
huong truc ti€p dén kha nang cha dong va hiéu qua
kinh té trong san xuat giong thiy san.

bé thuc ddy su phat trién san xuat vi tdo can
thiét phai c6 su quan tam dau tu bai ban cho cong tac
nghién ctru va phat trién ngudn giong vi tdo, nhing
loai giau hoat chat sinh hoc dung trong giai cac doan
wom nudi va san xuat giong thiy san. Phat trién
ngudn giong vi tao noi dia co6 tinh thich nghi cao, dap
tmg tot tinh mua vu va nhu cau nhan sinh khoi. Bén
canh do, can dau tu nang cao ky thuat cong ngheé
nghién cttu va san xuat, phat trién céac ky thuat cao,
cac mo6 hinh nuoéi ty dong héa, khac phuc cac han
ché, nang cao hiéu qua san xuat, giam thiéu chi phi
va gia thanh dau tu. Phat trién cac ky thuat nuoi tao
di duong, tap duong bang hé thong lén men két hop
nguon nang luong anh sang va co chat hitu co nham
nang cao hiéu qué san xuat sinh khéi, dap tmg nhu
cau cung ung nguyen liéu dau vao cho nuodi trong
thttly san va nhiéu tng dung khac tir vi tdo. Nang cao
hiéu qua kinh té, gidm gia thanh, rut ngan thoi gian
san xuat va gop phan thuc ddy sy phat trién nuoi
trong thiy san trong nudc.
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RESEARCH AND APPLICATION OF MICROALGAE IN AQUACULTURE
Le Thanh Tung, Nguyen Thi Kim Dung, Nguyen Van Nguyen
Summary

Microalgae are microscopic organisms with extremely diverse species, size, distribution and biological
characteristics. Due to various advantages of biomass productivity as well as nutritional content, microalgae
are currently being widely applied in human life. Many algae culture systems have been studied and tested
on both experimental and industrial scales, providing an abundant source of biomass, which is used as a
raw material for many commercial products. Microalgae play an important role in aquaculture as feed for
larvae of early stage along with indirectly as food for zooplankton. In Vietnam, microalgal technologies are
developed in many fields that carry out many practical values. The microalgal application as feed in
aquaculture has been applied for many subjects, contributing to improving productivity and efficiency of
farming. Marine microalgae are widely used in various fields of life both in photoautotrophs and
heterotrophs. In particular, production systems are ranging from simple tanks to high-performance culture
of photobioreactors or fermentation. They are a common system for breeding of aquatic production,
especially with the high bioactive compound species. In this review, we are going to give an overview of the
biological characteristics, culture methods and typical applications of microalgae as aquaculture feeds.
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