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TOM TAT
Vi tao la sinh vdt don bao c6 cdu tric don gian kha nang thich img va sinh truéng manh trong nhiéu
diéu kién méi truwong treong song. Vi tdo gitk vai tro quan trong trong nhiéu hé sinh thdi cdc thiy viee, nhiéu
nganh kinh té, va nguon thirc an can thiét, khong thay thé doi véi du trimg dong vt thity san. Vi tao dwoc xem
la nguon thirc an giau dinh dwdng gom proteins, lipids, carbohydrates, khodng chat, vitamins, chlorophylls,
carotenoids. Pén nay, di cé nhiéu phirong phdp thu vi tdo dwoc nghién ciru va thiee hién trong cdc nganh céng
nghiép nhw san xudt nhién liéu sinh hoc, thire pham, dwoc pham, my pham va nudi trong thity san. Tuy nhién,
trén thuec té qud trinh logi nude trong thu hoach vi tdo van dang doi dién véi nhiéu théach thire, nhat la chi phi
ddu tw 1om, tiéu ton nang lwong, va nhdn cong. Bai viét nay dé cap dén wu nhuwoc diém ciia mét sé phiong phép
thu vi tdo chinh va phdn tich tiém nang ap dung phwong phdp thu vi tao bang polyme sinh hoc. Phirong phdp
nay dam bao an toan cho dong vat khi sir dung vi tao lam thike an, ¢é vai tro quan trong doi véi phat trién bén
vitng nganh nudi trong thity san. Khi ¢é sw két hop véi cde phirong phdp thu hoach khdc, hiéu qud thu hoach sé
cao, tiét kiém nang heong dang ké, dé van hanh va phat trién cong nghé thu hoach vi tao & quy mé céng nghiép.
Tir khéa: Nudi trong thity san, chitosan, phwong phdp thu hoach, vi tdo,
ABSTRACT

Microalgae are unicellular organisms with a simple structure, enabling them to well adapt and fast grow
in various kind of environements. Microalgae play a crucial role in water ecosystems, economic sectors as well
as a essential, non-replaceable feed source for aquatic larvae. Microalgae are considered a nutrient-rich food,
containing proteins, lipids, carbohydrates, minerals, vitamins, chlorophylls, carotenoids, and more. To date,
various methods of microalgae harvesting have been researched and implemented in industries such as biofuel
production, food processing, pharmaceuticals, cosmetics, and aquaculture. However, in actual production,
the water removal process during microalgae harvesting is facing to many challenges, especially in high
investment, requires a significant amount of energy, and labor demand. This article discusses the advantages
and disadvantages of several key microalgae harvesting methods and analyzes the potential application of
biopolymer-based microalgae harvesting. This method ensures safety for animals when using microalgae
as food and plays a crucial role in the sustainable development of aquaculture. When combined with other
harvesting methods, it offers high harvesting efficiency, substantial energy savings, ease of operation, and the
development of microalgae harvesting technology on an industrial scale.

Keywords: Aquaculture, chitosan, harvesting methods, microalgae,

I. MO PAU hoc cho vat nuoi.

Bai bao nay trinh bay tong quan vé vai tro Vi tao duoc biét 1a nhom sinh vat don bao,
clia vi tio trong nudi trong thily san va cic kich thudc hién vi, phan b trong hau hét cac
phuong phap thu hoach c6 tiém ning phat trién loai hinh mai truong dat, da, nudc, hay doi khi
cong ngh¢ day hira hen hi¢u qua vé chi phi, van la ki sinh trén ca cac sinh vat khac. Hi€u qua
hanh don gian, hiéu suét thu cao, an toan sinh déng héa carbon vo co cua vi tdo dugc ching
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minh 1a cao hon rat nhiéu so véi cac nhom
thyc vat 16n khac, dya trén kha nang t6i uu hoa
nguon blrc xa mat troi. Dic diém nay gitp vi
tdo nam gitt nhiing vai tro ddc biét quan trong
trong cac hé sinh thai, giam thiéu 6 nhiém mai
truong. Chi tinh riéng v6i vi tao bién, hang
nam di san xuit ra hon 1,8 ty tan vat chat hiru
co dua vao vong tudn hoan vat chit cia hanh
tinh trai dat [28]. O khia canh moéi truong, vi
tao gop phan 16n vao viée giam khi thai CO,
nhit 1a trong bdi canh bién d6i khi hau va sy
gia ting nhanh chong khi nha kinh bau khi
quyén. Theo uéc tinh, c6 dén hon 50% lu’ong
khi nha kinh dugc hap thu boi vi tao bién.
Thém vao do, vi tao bién quang hop san sinh ra
mot lugng khi O, bd sung vao sinh quyen [42,
52, 56]. Ngoai ra, nhan loai dang phai d6i mit
v6i bai toan ve nguon nhlen liéu dac biét trong
b6i canh bung n6 dan sO toan cau va nhu cau
ngay cang cao vé nhién liéu cho cac hoat dong
song ciing nhu phat trién kinh té, xa hoi. Ngudn
nhién liéu hoa thach dang ngay cang can kiét
thi sir dung nhién li€u sinh hoc tir vi tdo la mot
huéng di, giai phap tot nhat hién nay. Vi tao,
v6i nhitmg dic diém nhu chira ham lugng dau
rét cao trong co thé, sinh khdi té bao ting nhanh
trong mot don vi thoi gian ngan, ning suit san
xudt c6 thé dat dén hang triéu gallon/ha/nim
— cao hon rat nhiéu so voi cdy dau nanh, va
nhiéu nhém cay trong thu dau khac vi tao tro
thanh mot d6i twong tiém ning trong linh vuc
kinh t& nay. Bén canh do, vi tio d& dang nudi
ciy trén nhiéu diéu kién méi truong song va
mo hinh san xuat khac nhau. Ngoai ra, vi tao
khong mang tinh canh tranh véi cac ddi tuong
canh tac truyén théng. Boi 1& d6, nhitng nghién
clru va tmg dung san xuét nhién liéu sinh hoc
tir vi tao dad va dang duoc trién khai rit manh
meé, cac san phém c6 thé ké dén nhu biodiesel,
bioetanol, biobutanol, biohydrogen va biogas
[39, 47, 59].

Vi tao, déc biét 1a vi tao luc dugc biét dén
1a ngudn thirc an truyén thong va bd dudng cho
con nguoi nhat 13 & cac quéc gia Chau A nhu
Trung Quéc, Nhat Ban, Pai Loan va Han Quéc.
Cho dén ngay nay, khi ma nhiing gia tri dinh
dudng ciia vi tio duge danh gia mot cach day

124 o TRUONG DAI HOC NHA TRANG

du thi nhu cau str dung vi tio lam thyc phdm
cho con ngudi di phat trién trén qui mo toan
cau. Nhu cau str dung vi tao lam thirc an chan
nudi va bd sung cho cdy trong nong nghlep s&
tang trong nhing thap ky téi. Co thé ké dén mot
s0 loai thudc nganh tao luc (Chlorophycea) va
tao lam (Cyanobacteria) da va dang duogc st
dung rong rdi cho dén thoi diém hién nay la
Chlorella vulgaris, Haematococcus pluvialis,
Dunaliella salina va Spirulina maxima. Bén
canh do, loai tao lam Spirulina platensis, dang
nhan dugc xem nhu mot ngudn thuc phim
chtic nang qui gia cho con ngudi boi dic diém
sinh trudéng nhanh, dé thu hoach va gia tri dinh
dudng cao [25, 39, 59].

Tai Viét Nam, nganh nudi vi tao c6 lich st
hinh thanh va phat trién tuong d6i lau doi, tmg
dung chu yéu trong linh vuc nudi trong thiy
san. Vai tro chinh ctia vi tao lam ngudn thirc an
tryc tiép cho 4u trung giap xac, dong vat than
mém, va thirc dn gian tiép clng nhu tao moi
truong nudc xanh trong san xuét glong vauong
nudi ca bién. Mot s6 loai vi tao da va dang duoc
nudi cdy rong rii hién nay bao gdm Chlorella
sp., Nannochloropsis sp., Thalassiosira sp.,
Skeletonema sp., Chaetoceros sp. [49]. Mdi loai
vi tdo khac nhau co cac dic trung khac nhau vé
gié tri dinh dudng té bao, tlly thude vao dac diém
ctia chung/loai, diéu kién méi truong song, va
thoi gian thu hoach [24]. Ngoai cac thanh phan
dinh dudng co ban nhu carbohydrate, protein,
lipid, chit con chia rat nhiéu hoat chat sinh hoc
nhu acid béo khong no (EPA-eicosapentaenoic
acid, C20:5n-3, DHA-docosapentaenoic acid,
C22:6n-3, PUFA-polyunsaturated fatty acid,
AA-arachidonic acid, C20:4n-6-, ALA-alpha-
linolenic acid, C18:3n-3...), cdc chat chéng oxy
hoa (polyphenol, polysaccharide, tocopherol
va cac hop chat phenolic, vitamin A, B,, B,
C...) va cac sic to (carotenoid, chlorophyll
phycobilin...). Bén canh do, vi tdo con chira
mot ham luong cao cac mudi khoang (iodine,
potassium, iron, magnesium, calcium...) cling
nhu day da ham lugng céc acid amin thiét yéu
[2,4,5,14, 16,24, 50, 52, 56, 61].

Cong nghé, ki thut nudi cdy vi tio da va
dang phat trién manh mé, dat nhiéu thanh tuyu
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quan trong, dap ung tuong 601 day du cac nhu
cau su dung. Tuy nhién, van con d6 mot sb
thach thirc 16n nhit 13 & khia canh coéng nghé
thu hoach va sau thu hoach vi tdo tng dung
trong mot sb nganh kinh té, ddc biét 1a nuoi
trong thity san. O Viét Nam ciing nhu nhiéu
nuée dang phat trién khac, vi tao duogc nudi
thu sinh khdi trong cac hé théng nuéi don gian.
Sinh khéi vi tao sau do thudng dugc bom truc
tiép vao cac bé hay hé théng nudi trong thuy
san. Cach thic (mg dung nay ton tai nhidu
han ché can khic phuc nhu (1) sinh khéi té
bao vi tao trong dich nudi ciy chiém ti 16 rat
nho (khoang 1%, trong lugng tucn) trong khi
nhu cau su dung V1 tao cla cac ddi twong nudi
thuong rat 16n, (2) thiéu tinh chu dong trong
san xuat (nghia 1a phu thude rat nhiéu vao két
qua vu nudi cay, dac biét 1a trong cac h¢ thong
nudi ho), (3) khé khin 16n trong van chuyén
va bao quan. Dé khic phuc nhitng han ché nay,
huéng tmg dung cac san pham tao tuoi c¢b dic
(microalgal concentrated products) dugc xem
la tiém nang va hiéu qua. Mot s6 san pham
tao twoi c6 dic co ngudn goc tir My (Reed
Marien), Nhat (Chlorella Industry), va Phap
(PAQ Nanno), da va dang duoc trng dung trong
nudi trong thuy san & nudce ta trong khoang vai
nam tr¢ lai day.

Kinh phi cho viéc thu hoi vi tao hién nay
duoc uoc lugng chiém khoang 20 — 30% vao
téng chi phi san xudt sinh khdi vi tao, trong khi
chua thé khang dinh phwong phéap thu hoach
duy nhat ndao cé thé phu hop cho tit ca cac
truong hop [26, 63]. Cac k¥ thuat loai nudc
khac nhau c6 thé hitu ich cho timg loai vi tao
khac nhau. Viéc nghién ctru tim ra giai phap
thu hoach vi tao dé dap tng vé hiéu qua thu
cao, khong gay doc hai cho thity san nudi, cat
giam chi phi dau tu va d& van hanh dé cai thién
kha nang ng dung quy mé san xudt sinh khoi
vi tao 1a diéu can thiét. Trong d6, phuong phap
thu hoach vi tao sir dung chit polyme sinh hoc
(chitosan) chiét tir phu phdm tém trong qué
trinh nuoi va ché bién thuc phém duoc nhan
thy 14 it tiéu ton niang luong, dau tu thiét bi
thap, hiéu qua thu sinh khi cao va an toan sinh
hoc. Mot van dé can quan tdm hién nay 1a cac

chit keo tu sinh hoc thuong doi hoi sir dung
voi lidu luwong cao dé keo tu sinh khdi nén han
ché trong viéc (mg dung chung trong san xuét
& quy md 16n. Tuy nhién, dé thu héi mot lugng
16n sinh khéi voi chi phi dau tu thap thi phuong
phap keo tu van duoc cac nha khoa hoc dé xuat
lya chon [9, 26, 34, 59].

II. NQI DUNG

1. Nguon loi va vai trd cia vi tio trong
nudi trong thity san

1.1. Ngudn loi vi tao

Pén nay, cac nha nghién ciru dd phat hién
duoc hon mot triéu loai tdo khac nhau c6 mat
¢ dai duong, cac song, ao va hd nude ngot,
trong d6 hon 40.000 loai vi tdo da dugc xac
dinh va phan loai thanh nhiéu nhém: tao lam
(Cyanophyceae), tao xanh (Chlorophyceae),
tao cat (Bacillariophyceae), tdo vang luc
(Xanthophyceae), tdo vang (Chrysophyceae),
tio do  (Rhodophyceae), tdo  nau
(Phaeophyceae), dinoflagellate (Dinophyceae)
va  ‘pico-plankton’  (Prasinophyceae va
Eustigmatophyceae). Tao 1la mot dang sinh vat
séng da bao hodc don bao, dugc phan loai dya
trén kich thudc ctia n6 (tdo vi mo hodc vi tdo).
Su da dang cua vi tdo rat 16n nhung chua dugc
nghién ctru va mo ta day di. Hau hét, cac loai
vi tao chira rat nhidu dudng chit va hoat chat
sinh hoc, c6 tiém ning lam thuc phim chic
nang cho dong vat nudi va con nguoi. Ngoai
ra, vitao con la nguén nang luong tai tao dé san
xuét nhién liéu sinh hoc bén viing [27, 31, 53].
Tuy nhién, cong doan tach nudc va thu hoach
sinh khdi vi tao dang gip khé khin khi c6 dinh
huéng phat trién cong nghé va tng dung ngudn
vi tdo. Hién nay cong doan thu hoach vi tao
dugc xac dinh chiém khoang 1/3 tong chi phi
san xuat sinh khéi vi tao trong cac quy trinh xtr
1y sinh hoc [26].

Trong s6 hang nghin loai vi tao dugc phat
hién thi hién nay chi c6 vai nghin chiing dugc
luu gitr trong bd suu tap, vai tram chung duoc
nghién ctru vé cac ham luong hoa hoc va chi
mot s6 duge nudi trong & quy mo cong nghiép.
Trong d6, cac vi tao da dugc thuong mai hoa
phd bién va chiém linh thi truong véi san
lwong khoang 7000 tin/niam goém Spirulina,
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Chlorella, Haematococcus va Dunaliella. Tao
Spirulina 1a mdt loai tdo lam dang sgi cuc nhd
thudce 16p Oscilatoriacea, phat trién manh & cac
h6 & Mexico va Chau Phi. Bén nay, Spirulina da
dugc san xuat & quy mé 16n rong rii trén khip
thé gi6i bang phuong phap nudi ao muong mo
va ude tinh tong san lugng thu hoach 1a 3000
tan/nam. Day 1a ngudn cung cip phycocyanin
tu nhién chinh ngoai cac ngudn dinh dudng
khéc nhu protein, lonolenic acid va vitamin
B,,. Tao Chlorella thugc ho Chlorophyta
chira ham lugng di€p luc (chlorophyll-a va b),
carotenoids, vitamins va nhiéu khoang chat
cao, dang dugc st dung lam thirc an chan nuoi
va nudi trong thity san mot cach rong rai véi
téng san luong thu hoach 1a 2000 tAn/nam. Mot
s loai vi tao khac chira ham lugng carotenoids
cao (ddac bit la astaxanthin c6 kha nang
chéng oxy héa vuot trdi) nhu Haematococcus
pluvialis, Dunaliella salina. Viéc thuong mai
hoa cac san pham vi tao & quy md 16n duoc
phat trién dau tién & Nhat Béan, sau d6 mé
rong trén toan thé gi6i nhu My, An Do, Israel,
Uc, Pic, Phap, Trung Quéc, Thai Lan... Tuy
nhién, viéc khai thac ngudn loi vi tao véi muc
dich lam dinh dudng cho con nguoi con han
ché & mot sb loai do cac quy dinh nghiém ngét
vé an toan thyc pham, cac yéu td thuong mai
va phuong thirc ché bién. Trén thuc té, 30%
san luong tao trén thé gidi dugc san xuat lam
thirc dn chan nudi nham cai thién hé mién dich,
thuc day tang truong, khang bénh, khang virus,
khéng khuén, cai thién chuc nang duong rudt,
kich thich sy sdm nhap cuia probiotic, cai thi¢n
chuyén d6i thirc in, kiém sodt can nang. .. [39].

O Viét Nam, nganh nuéi vi tao dang phat
trién manh m&, muc dich st dung lam thirc
in cho cac d6i twong nudi trong thuy san
nhu tom, ca, nhuyén thé... Mot sb loai vi tao
da duogc nudi 6 quy md lén nhu Chlorella
sp., Nannochloropsis sp., Thalassiosira sp.,
Skeletonema sp., Chaetoceros sp. bang nhiéu
mo hinh, k¥ thudt khac nhau ¢ trong nha hodc
ngoai trdi: trong ti nylon, bé composite, bé xi
ming hodc hé thdng dan trong sudt nudc chay
lién tuc [1, 3].

1.2. Vai tro va ung dung vi tdo trong nuoi
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trong thuy san

Vi tao déng vai trdo quan trong trong nudi
trong thuy san vi chung tao thanh nén tang
ctia chudi thirc dn ty nhién (thanh phan chinh
ctia thyc vat phu du bién). Pay 1a ngudn thirc
in dinh dudng cho 4u trung nhiéu loai dong
vat than mém, luén trung, giap xac va ca [39].
Sinh khdi vi tao 1a ngudn cung cép dinh dudng
tiém ning chira thanh phan chinh gdm protein
(12 = 35%), lipid (7 — 23%), carbohydrate (4
— 23%) va dugc danh gia rit cao trong nudi
trong thily san do chira rat nhiéu cac hoat chat
(phenolic, V1tam1nA C, B,, B, acid amin, acid
béo...) va cac sic td (astaxanthm carotenoid,
chlorophyll, phycobilin...). Cac hoat chit nay
¢6 dic tinh khang khuan, khang virus, khang
nam, chéng viém, ting cuong hé mién dich
va chong khéi u cho dong vt thity san. Vi tao
chtra ddy du cac acid béo khong no va cac acid
amin can thiét cho co thé v6i ham luong kha
cao. Ham luong acid béo khong bao hoa cao
(HUFA), dac biét 1a eicosapentaenoic acid (20:
5n-3, EPA), arachidonic acid (20: 4n-6, ARA)
va docosahexaenoic acid (22: 6n-3, DHA) la
thanh phan dinh dudng quan trong khi lam thirc
an cho sinh vat bién. Ngoai ra, vi tio con chira
nhiéu mudi khoang can thiét cho co thé nhu
Ca?, K%, Na", Mg*, Zn*", Fe**, Cu*", Ni*"... va
mdt sb loai ton tai kim loai nang nhung khong
dang ké [4, 13, 14, 29, 38, 39, 52, 56]. Tuy
nhién, thanh phan dinh dudng cua cac loai vi tao
tiy thudc vao kich thudc, kha nang tiéu hoa va
téng hop cac thanh phan sinh hoa, chu ky sinh
truong va phat trlen moi truong song . cua vi
tao [24]. Mot sb loai tao nude ngot (Chlorella,
Spirulina...) da dugc cong nhén la tiém ning
chira ngudn protein cao, nhung hién nay cac
nha khoa hoc quan tdm dén cac loai vi tao bién
(Nannochloropsis, Tetraselsmis, Isochrysis...)
hodc loai tao di dudng (Schitzochytrium) chira
rat nhiéu hoat chat nhu EPA (eicosapentaenoic
acid, C20:5n-3), DHA (docosapentaenoic acid,
(C22:6n-3), PUFA (béo polyunsaturated acid),
AA (arachidonic acid, C20:4n-6), ALA (alpha-
linolenic acid, 18:3n-3)... [4, 14, 24, 50, 61].
Trong nganh dinh dudng dong vat va nuoi
trong thity san, vi tio & dang bot nhdo dung
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de b6 sung ngudn dinh dudng protein, chu
yéu lam thirc dn cho 4u tring cé, tom, dong
vat hai manh vé... Vi tdo Nannochloropsis
va Tetraselmis thuong duogc thu hoach ¢ dang
khoi dong kho hodc dang bdt nhao, st dung
lam thirc an nudi trong thily san. Pay 1a nguon
thirc 4n giau dinh dudng d& hap thu cho céc 4u
trung nuoi thuy san [2, 5, 16, 49] va dugc danh
gia cao trong nudi trong thuy san khi vi tao tuwoi
sdng (sinh khdi giau sic t6 tu nhién) duoc thém
truc tiép vao thirc dn cho dong vat thuy san co
thé giam tong chi phi san xudt (chiét xuat, tinh
ché, ché bién va bao quan) va ngin chin sy suy
thoai cua séc td [29, 39].

Ngoai viée vi tao c6 thé tong hop céc thanh
phan co gia tri gia ting (protein, lipid va sc tb
ty nhién), nhiéu nghién ciru gan day da khing
dinh vai tro c6 lgi cia vi tao trong viéc xu ly
nude thai nudi trong thity san. Day 1a phuong
phap tot dé xtr Iy nudc thai va c6 thé dong hoa
hiéu qua viéc cho thiy san sir dung cac chat
dinh dudng trong vung nudc. Vi tdo con cd kha
ning tao ra oxy cao, di¢u chinh quan thé vi sinh
vat trong vung nudc va duoc vi nhu mot may
bom sinh hoc dé suc khi trong nudi trong thiy
san. Diéu nay gitp cho qua trinh nudi thity san
dugc kiém soat tot vé chat lugng nude (tranh
hién tugng no hoa, hién tuong phit dudng nguon
nudce va thiéu oxy) tranh suy thoai nguon nudc
nuoi gay tac dong tiéu cyc moi truong. Su suy
thoai ngudn nu6e khong nhimg gy that bai
trong nudi trong thily san ma con de doa dén
suc khoe dong vat nudi méc bénh hodc nhiém
doc t6 anh huong nghiém trong dén van dé an
toan thuc phém va tac dong ti€u cuc dén strc
khoe con ngudi. Tuy nhién, viée thu hdi sinh
khéi tir qua trinh két hop xur Iy nudc thai lam
thire an nudi trong thuy san van chwa duoc cac
nha khoa hoc danh gia cao vi trong qué trinh
sinh truong cua sinh khéi vi tao di doi véi sur
phat trién ctia vi khudn va sinh doc t6 [29].

O Viét Nam, nganh nuéi trong thuy san phat
trién manh nhitng nim gan day theo huéng bén
virng. Nhu cau sir dung vi tao twoi séng dé thay
thé mot phan thtrc an cong nghlep ngay mot gia
tang nham ting kha nang mién dich cua dong
vat thily san, giam thiéu 6 nhiém ving nudc

nudi va ngan ngura lam dung khang sinh. Tuy
nhién, khong phai tat ca hé thong nudi vi tao
déu phu hop mang lai hiéu qua cao, trong do
hé thdng canh tic duoc danh gia cao co hiéu
qua st dung dat cao, chi phi dau tu thip va ty
1¢ quang hop cao c6 tiém ning duoc sir dung
trong nudi trong thuy san [29]. Cac hé thong
nuoi vi tao tai Viét Nam chu yéu duogc st dung
lam thirc an trong san xuat giéng (cac giai doan
au tring) cac loai thiy san c6 gia tri cao ciia
hau hét cac loai thiy san nhu tom, ca, dong vat
nhuyén thé hai manh vé va luan trung, riéng
nhuyén thé hai manh vo con duoc st dung &
cac giai doan phat trién [1, 3, 12, 45, 56, 61].
Dén nay, cong nghé nudi vi tao dang trén da
phat trién manh nhung k¥ thuét thu hoach va
lwu giir van con han ché do nhu cau st dung vi
tao twoi séng cta dong vat thuy san. Do vy,
nganh nudi thiy san van phu thudc nhiéu vao
ngu(”)n vi tao dam déc ngoai nhap hodc gap kho
khan khi sir dung dich vi tdo loang do chi phi
van chuyén, bao quan hodc dau tu ao nudi vi
tao dé bom truc tiép vao a0 mudi thiy san.

2. Cac phwong phap thu hoach sinh khoi
vi tdo

2.1. Uu nhugc diém ciia cic phuong phap
thu hoach sinh khéi

Viéc thu hoi sinh khdi vi tdo van con tré
ngai nén nganh cong nghiép vi tdo chua phat
trién manh, dic biét phuc vu trong nganh nuoi
trong thity san. Nhiing thach thirc 16n c6 thé ké
dén 14 kich thudc vi tao rat nho (duong kinh
khoang 3 — 30 um/té bao), mat do vi tao kha
lodng (<0,5 kg kho/m?), mang té bao vi tao dé
bi tac dong boi cac yéu td vat Iy va moi truong.
Viéc ¢6 dac vi tdo con anh huong bdi tinh ky
nudc cua té bio, moi trudng séng, thanh phan
dinh dudng. .. Ngoai ra, chi phi ddu tu cho may
moc, thiét bi, nguyén vat li¢u trong st dung
trong cong nghé thu hoach vi tdo qué cao [6].
Do vy, dén nay san pham sinh khéi vi tao sau
thu hoach 1a ngudn dé san xuét nhién liéu sinh
hoc va 1am thuc pham chirc nang. Viéc tiép tuc
nghién ctru va phat trién cac phuong phép thu
hoach phu hop cho chit luong san pham yéu
cau, trong d6 san pham sinh khéi vi tao c6 dic
dé tng dung lam thirc dn nudi au trung dong
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vat thity san can dwoc quan tim nghién ciru.
Giai phap chinh hién nay ¢ nhiing trai nuoi
trong thity san 16n 1 nudi vi tao tai chd nham
dap ung didu kién moi trudong sdng va giam chi
phi van chuyén va bao quan nhung tang chi phi
dau tu trang trai nudi va hé thong nuéi vi tao.
Tai cac nudc Bic My¥ va céc nudc trén thé gidi,
néu hé thdng nuoi vi tao tai trai nuoi thiy san
khong du diéu kién thi viéc ly tdm vi tao thanh
dang sét hodc két hop cac phuong phap dé cai
thién nhugc diém cia timg phuong phap dang
duoc ap dung rong rai. Dich vi tdo cd dic sau
thu hoach dugc luu giu lanh va cung cép cho
cac trai nudi thiy san giong [26, 38]. Trong ing
dung thuc té cho hoat dong nudi trong thuy san
can dap mg ba yéu cau: (1) chi phi thu hoach
thap nharn tang kha nang canh tranh véi thic
an truyén thong, (2) khong duoc st dung hoa
chat doc hai hodc khong tdt cho sirc khoe vat
nuodi trong qua trinh thu hoach, (3) quy trinh
thu hoach phai hiéu qua va tiét kiém thoi gian
nham tranh anh hudng dén tan suat tuan hoan
nudc cua hé thdng nudi trf")ng thuy san [29].

Hién nay, di c6 nhidu phuong phap thu
hoach vi tdo dugc nghién ctu va thuc hién
nhu ling trong luc (gravity sedimentation), loc
(ﬁltratlon) ly tdm (centrifugation), dong tu/
két bong (coagulatlon/ﬂocculatlon) tuyén noi
(flotation)... Tuy nhién, hau hét cac phuong
phap dang str dung pho bién déu c6 han ché vé
kinh t& hodc ky thuat nhu chi phi ning luong
cao hodc ton tai hoéa chét keo tu gay doc cho
dong vat nuodi hoac khong kha thi khi mé rong
quy md san xuat hodc gy chét té bao do tac
dong vat ly [26, 36, 64].

Bang 1 trinh bay wu nhuoc diém cia cac
phuong phap thu hoach vi tdo da dugc nghién

clru va tng dung hién nay, trong dé phd bién
nhat 1a phuong phap ly tim. Tuy nhién phuong
phap ly tdm c6 thé pha v& cdu tric té bao vi
tao, chi phi dau tu 16n khi thyc hién & quy mé
cong nghiép. Hattab va cong su (2015) [30]
téng hop va danh gia 16 phuong phéap thu
hoach vi tao trong cong nghé san xuat dau sinh
hoc nhu léng, loc chan khong, loc ap luc, loc
dong chay chéo, ly tim chong dia, ly tim gan,
tuyén ndi khong khi phan tan, tuyén noi khong
khi hoa tan, dao dong chét long, keo tu vo co,
keo tu hitu co, keo tu tu dong, dong tu dién
tao keo tu sinh hoc, keo tu di¢n phan va di¢n
phan nbi. Trong d6, chi c6 4 phuong phap dat
80/100 diém dua trén céc tiéu chi duoc coi 1a
quan trong nhat c6 thé loai nuéc dé thu hoach
vi tao hiéu qua ¢ quy mo cong nghiép. Phuong
phap keo tu bang cac chat hiru co duge cho la
phu hop dé tmg dung & quy md 16n vi tinh hiéu
qua cao, chi phi van hanh thap, phu hop nhiéu
loai tao, nhanh chong, yéu cau bao tri ti thicu
va than thién v6i moi truong. Riéng nganh nuoi
trong thity san c6 nhu cau str dung sinh khéi vi
tao tuoi sdng lam thac an cho dong vat nudi,
nén phuong phéap keo tu bang polyme sinh hoc
1a pht hop dé nghién ciru va ing dung hién nay.
Trong d6, chitosan 1a polyme sinh hoc dugc
danh gia cao nho dic tinh an toan sinh hoc (co
tinh tuong thich sinh hoc, tu phan huy sinh hoc,
khong doc, kha nang tao mang va khang vi sinh
vat) [19, 37, 56]. Tuy nhién, phuong phap nay
nén két hop phuong phap khac nhu ling, loc,
ly tam nhu mot budc khir nude thir cép sé lam
giam thoi gian, tiét kiém chi phi, tiéu hao ning
lwong thap nho vi tao da duoc két bong 16n va
tang hiéu suét thu sinh khoi dang keé.

Bang 1. Cac phwong phap thu hoach vi tao phd bién

Phwong phap Uu diém

Nhuge diém Tham khio

Ly tam

tac nhan hoa hoc vao.

C6 thé ap dung ¢ quy mo|Céu trac té bao vi tao dé bi tac dong do
cong nghiép, phu hop cho nhiét 6 nang cao, lyc ly tim manh gay
nhidu loai vi tio vé&i s6|chét va anh huong dén chat luong dinh
luong sinh khéi 16n va nhanh | dudng cta vi tao. Chi phi dau tu may
chong. San pham khong bi|méc, thiét bi dat tién, tiéu ton ning
nhiém ban do khong can dua | lugng 16n va khé khan trong cong tac
van hanh.

[18, 26, 38,
43, 48]
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Phuong phap Uu diém

Nhuoc diém

Tham khao

Van hanh don gian va pho
bién, it gdy v& té bao vi tao,
khong tén nhiéu kinh phi
méy moc thiét bi.

St dung mang siéu loc s&
tang hiéu qua thu hoach.

Loc

2 | Thoi gian thu hoach kéo dai, chi phu

hop dé thu nhan céac loai tao don bao
c6 kich thudc 16n, higu sudt thu hoi
thdp va d& tit nghdn mang loc.

Mang siéu loc co thé han ché cac nhuoc
diém trén, tuy nhién chi phi mang loc
cao va tiéu ton nhiéu ning lu0’ng

[8, 10, 26,
46, 51]

Van hanh don gian va chi phi

Lang dAu tu thip.

Téc do ling cham, thoi glan lang qua
lau nén hiéu sudt thu thap va chu yéu
thu cac té bao 13o hoa.

[18, 26, 40,
54, 57, 58,
60, 62]

Chi phi dau tu thiét bj khong

Tuyén noi
cao.

Hiéu qua thu thap va c6 kha ning ton
tai du lugng kim loai niang anh hudng
dén strc khoe dong vat nudi.

[42, 57, 58,
64]

Chi phi dau tu thiét bi thap,
van hanh don gian, hiéu suat
thu héi sinh khdi cao va co
thé bao quan thoi gian dai
sau thu hoach. Mot sd chat
hitu co va vd co ré tién,
thong dung va hi¢u qué thu
cao ¢ nong do thap.

Polyme sinh hoc khong gay
ddc hai, hiéu qua cao va co
thé tiét kiém kinh phi khi két
hop vo6i cac phuong phap
khac.

Keo tu

Tuy nhién, tranh ding céc chét tro ling
v0 co va hitu co ¢ kha nang ton tai va
gay hai cho dong vat nuoi do du luwong

kim loai nang.

Polyme sinh hoc doi hoi sir dung lidu
luwong cao nén han ché tng dung ¢ quy
mo san xuat cong nghiép.

[9, 15, 26,
32, 34, 35,
41, 44, 63]

2.2. Tiém ning phat trién phuong phap thu
hoach vi tao bang polyme sinh hoc

Hién nay, cac chét trg ling v co (NaOH,
KOH, PAC, FeCl,, Fe,(SO,),, AL(SO,),...)
dugc st dung phé blen de thu h01 vi tdo dat hi¢u
suat cao (>80%) va chi phi thap. Tuy nhién, cac
chat nay c6 kha ning ton tal trong sinh kh01 sau
thu va m01 truong nuoi cay gy doc va mit can
bang ndng do thim thiu cho ddi twdng thiy
san nudi, gy dot bién va giam tudi tho dong
vat thuy san [15, 26, 33, 35, 41, 44]. Do vay,
chat ling hiru co (polyacrylamide tong hop va
polyme sinh hoc dugc quan tim nghién ciru
g dung trong cac linh vyc lién quan dén thyc
phim, m§ phdm va y dugc. Trong d6, polyme
sinh hoc (carrageenans, alginate, chitosan, tinh
bot...) duoc chiét xuét tr ty nhién dang dugc
khuyén khich str dung do chung khong gy doc
hai cho sinh khéi sau thu hoach va méi truong,

nguoc lai thi polyacrylamide tong hop ciing da
duogc khuyén cao gy doc hai cho vat nuéi khi
ton tai trong sinh khdi vi tao [11, 48].
Chitosan la polyme sinh hoc duogc chiét rat
tu nhién tir phu phdm giap xac trong qué trinh
ché bién thuy san, dugc danh gia la chét keo
tu an toan dé thay thé cho cac chét keo tu vo
co va hitu co tong hop. Chitosan 1a mot cht
tao mang sinh hoc ty nhién, mang dién tich
duong, c6 nhiéu dic tinh doc déo nhu c6 kha
nang phan huy sinh hoc, twong thich sinh hoc,
¢6 hoat tinh sinh hoc nhu khang khuén, chong
oxy hoa, c6 tinh hap thu. Phuong phap keo
tu bang chitosan dugc danh gia tidu thu ning
lu'o*ng it nhat so véi phu:orng phap thu sinh
khdi bang ly tim va vi loc. Liéu luong sir dung
chitosan dugc xac dinh trong khoang 5 — 200
ppm tily thudc vao ban chat cua chitosan (d6
deacetyl, trong lugng phan tir, dd nhot, mat do
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dién tich...) va ban chit cua vi tao (loai, mat
dé té bao, cuong do ion va pH méi truong nudi
cay.. ) [7,17,23,26].

Tiém nang phat trién phuong phap thu
hoach sinh khdi vi tao dap ung nhu cau thuc
pham dinh dudng va phu hop véi dong vat thity
san khi két hop véi cac phuong phap khac nhu
ling can, loc lam giam wu nhugc diém cua ting

phuong phap. Hinh 1 biéu dién phwong phap
thu hoach vi tao Nannochloropsis sp. tai pha én
dinh trong qua trinh phat trién té bao (a), dua
hé thong 6ng nho giot chitosan vao tai dich vi
tao (van dang duoc suc khi) va dé lang (b), loc
sinh kh6i qua vai lanh (c) va thu hdi san pham
vi tao cd dac (d).

Giai phap keo tu tu nhién dang dugc uu tién

Hinh 1. M6 hinh thu hoach don gidn tai trai nuéi vi tdo Nannochloropsis sp.

thay thé cac phuong phap dang duogc ap dung
hién nay, nhiam han ché sy hu hong té bao vi
tao, khong 6 nhidm sinh khdi sau thu hoach
va c6 thé tai sinh t& bao vi tao con sot trong
nudc loai. Keo tu tu nhién gém keo tu ty dong
(qua trinh keo tu dugc kich hoat boi mot phan
tr hodc két tua hinh thanh tu nhién trong moi
truong nuoi) va keo tu sinh hoc (trong dé6 mot
phan tir dugc tao ra bai cac té bao co trong moi
truong nudi). Nhung dbi v6i ca qué trinh keo
tu tu dong hay keo tu sinh hoc déu duoc mo ta
gom cac co ché: (1) nén 16p dién tich kép, (2)
trung hoa dién tich, (3) bac cau, (4) co ché va
16i va (5) co ché quét. Tuy thudc vao loai vi
tao va diéu kién moi trudng nudi céy thi co ché
nay hay co ché khac dién ra. Do vay, hau hét
céc nghién ciru thu hoi sinh khdi vi tao bang
phuong phap keo tu sinh hoc dugc giai thich co
ché van 1a gia thuyét [21, 22].
1. Co ché nén cua 16p kép dién tich dién ra
khi c¢6 sy thay d6i pH moi truong do cac
dién tich bé mat té bao vi tao bi thay doi
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(cac lyc day tinh dién giam thong qua
sw nén cua 16p dién tich kép). Hé thong
hai 16p nay duoc hinh thanh khi mot sb
ion tich dién duong c6 san trong dung
dich bi hap thu bé mat vi tio co dién
tich am thong qua tuong tac tinh dién
dé tao thanh mot 16p day dic va mot 16p
khuéch tan dugc hinh thanh boi nhing
ion khac van ¢ trong dung dich. Gia tri
dién thé zeta cua vi tao phu thudc vao
dd pH moi truong trong pham vi tu 4
dén 10. Mot luu y dé ra, co ché keo tu
nay khong xay ra mgt cach ty nhién nén
khong phai 1a truong hop tu dong tu
hoac qua trinh keo tu sinh hoc.

2. Co ché trung hoa dién tich (Hinh 2a)
dién ra khi cac dién tich am cia vi tao
giam do cac phan ti tich dién duong
(polyme) trong dich hip thu trén bé mit
cua chung. Sy trung hoa dién tich nay
lam giam luc déy tinh dién do lyc hut
Van Der Waals dan dén su keo tu cua
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vi tao. Co ché nay phu thudc vao ndng
d6 chit keo tu vi no ty 1& thuan véi dién
tich bé mat can trung hoa dién tich. Do
vay, khi néng do chét keo tu qua cao
thi dién tich bé mat cua té bao vi tao
c6 thé tro nén duong, din dén sy ting
lyc day tinh dién trong dich va on dinh
huyén phu.

3. Co ché bac cau dién tich (Hinh 2b) dién
ra khi polyme st dung & ndng do thap,
co céu trac mach dai dugc hép thy vao
cac té bao nay va tlep tuc hap thy cac té
bao khac tao nén cau ndi giira cac té bao
thong qua twong tac tinh dién va lién két
hydro hodc lién két ion trong mot diéu
kién nhat dinh. Co ché nay phu thudc
vao nong d6, do dai cua mach, khdi
luong phan tir, dién tich cta polyme va
cuong dg ion ciia moéi truong dich.

4. Co ché keo tu va dién ra khi polyme c6
cAu trac mach ngan, tich dién dwong hip
phu & bé mit caa mot té bao mang dién
tich am va tao ra sy phan bd dién tich
khong déu trén bé mat cta nd. Tai cac
vung khong duogc phi té bao vi tao trén
bé mit polyme mang dién tich duong
¢6 thé tiép tuc tuong tac véi cac ving
mang dién tich am trén bé mat cta vi
tao khac dé két ndi chung lai voi nhau.

5. Co ché keo tu quét dién ra khi khiy
tron NaOH lam tang pH (tdng céc ion
hydroxide (OH) trong dich) din dén
két tia cac ion Mg*, Ca®* trong mdi
truong dich vi tdo thanh Mg(OH), va
Ca(OH),. bay la su bay co hoc cua vi

Té bao vi tao

Vi tao

Polyme sinh hoc

tao trong cdu tric khong 15 cta chit két
tha vo co dan dén su keo tu cua chung.

Vay, qua trinh keo tu vi tdo (c6 kich thudc
nho khoang 3 - 25 pm, mang dién tich 4m) bang
polyme sinh hoc (mang dién tich du'O'ng) trong
dich tao ¢ dang huyén phu s& gay mat 6n dinh
dién tich ¢ bé mat vi tao khi hip thu polyme
Luc nay, cac luc déy tinh dién gitta cac té bao
vi tao suy yéu va xay ra hién tuong trung hoa
dién tich rdi tao thanh cac khdi bong bang lién
két bic cau [48]. Khi d6 vi tao két thanh khdi
bong 16n dan, dién thé zeta ctia cac té bao vi tao
tich dién 4m giam va tién vé 0 & mot néng do
polyme nhat dinh (Hinh 2). Tuy nhlen néu tiép
tuc ting nong do polyme qua muc can thiét thi
xu hudng cho thay thé zeta ctia vi tao dwong
1am ngan can qua trinh keo tu va hiéu sut thu
hoach vi tio khong ting déng ké [21, 22, 64].

Trong céac loai polyme tu nhién, chitosan
dugc danh gia cao vi dugc chiét rat tir phu
pham cua giap xac trong qua trinh ché bién.
Nhiéu nghién ctru da minh chimg cho théy sir
dung chitosan dé thu vi tao dat hiéu qua cao,
chi phi thip va va an toan khi st dung trong
nganh cong ngh¢ thyc pham [19, 20, 37]. Tuy
nhién, luu y rang trong moi tru:(mg nude bién
c6 d6 man cao s€ anh huong dén qua trinh keo
tu vi tao, cic polyelectrolyte bi trc ché trong
moi truong va hiéu qua ¢ do man dudi 5g/L.
Vay nén, viéc st dung chitosan keo ty cac loai
vi tao nudc ngot mang lai hiéu qua thu hoach
cao hon cac loai vi tao bién [37, 55].
II1. KET LUAN

Thure an vi tdo ¢6 1gi cho strc khoé ctia dong
vat thuy san vé dinh dudng va ting h¢ mién

Vi tao két bong va ling

Hinh 2. Qua trinh két bong vi tio va co ché keo tu polyme sinh hoc.

TRUONG DAI HOC NHA TRANG o 131



Tap chi Khoa hoc - Cong nghé Thity sdn, S6 4/2023

dich, giam tic dong st dung chat khang sinh
trong nudi rong thujl san, lam sach moi truong
nu:orc nu01 Trong tong quan nay, khia canh
vé nguodn loi, vai trd vi tao trong nuodi trong
thuy san, cong nghé thu hoach va tiém nang
phat trién ctia phuong phap thu sinh khoi bang
polyme sinh hoc dugc xem xét. Vay, dé khéc

phuc cac van dé duoc thao luan & trén, viée
thu hdi sinh kh01 bang polyme sinh hoc s€ gop
phan phat trién nganh nuéi tréng thuy san bén
virng trong tuong lai. Phuong phap dugc danh
gia cao vé mutc d6 an toan sinh hoc cho vat
nuoi, chi phi dau tu thép, don gian, hi¢u qua
cao va dam bao thanh phan dinh dudng cao.
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