KHOR HOC VA DOI SONG

\/I TAQ - Sinh vat nhé hé nhutng ¢6 vai trd to Ién trong doi song

Chu Diic Ha', Pham Thi Ly Thu', Nguyén Tran Hiéu'2, Pham Phuong Thu?
Vién Di truyén Nong nghiép

2Vién Khoa hoc Néng nghiép Viét Nam

3Khoa Sinh - Ky thuat néng nghiép, Truong Pai hoc Su pham Ha Néi 2

Trong thoi gian gan day, nudi trong vi tao dang ndi [én nhu 1a mot xu thé méi trong san xuat ning
lugng sach ctia tuang lai. Khdng chi vay, vi tdo con dugc xem la mét giai phap cho van dé luong thuc
nhd ham lugng céc vi chat rat cao (dung lam thuc phdm chiic ning cho ngudi, bé sung vao thanh
phan thiic &n chan nudi...). Dac biét, nuéi trong vi tAo sé gilp giai quyét bai toan I6n lién quan dén

van dé méi trudng, nhu giam hiéu ting nha kinh, x0 Iy nudc thai ndng nghiép...

Mot vai nét ve vi tao

Vi tdo la cac loai sinh vat nhan
sG ho&c nhan thuc cé kha nang
quang hgp va tén tai & hau hét
cac hé sinh thai trén trai dat.
bugc phat hién lan dau tién tai
Trung Qudc, hién nay udc tinh
c6 hon 50.000 loai vi tdo da dugc
xac dinh trén sinh gidi, trong doé
chi c6 60% céac loai dugc nghién
cliu va phan tich. Pang chay, hau
hét cac loai vi tdo sinh trudng chd
yéu theo cd ché quang ty dudng
va/hoac di dudng.

Vi tdo chua dugc phan loai
mot cach ro rang do chung thudc
nhiéu phan I6p thuc vat va vi sinh
vat khac nhau. Hién tai viéc phan
loai c6 thé dua trén su khac nhau
vé sic t6, s&n phdm Iuu trdi, mang
quang hop hodc moét sé déc diém
hinh thai khac. M6t cach tuong
déi, vi tdo cé thé dudc xép vao
11 nganh, bao gom Cyanophyta,
Prochlorophyta (thuéc nhém
nhan s0), Glaucophyta,
Rhodophyta, Heterokontophyta,
Haptophyta, Cryptophyta,
Dinophyta, Euglenophyta,
Chlorarachniophyta, Chlorophyta
(thuéc nhom nhéan thyc). Trong dé

Mé hinh nubi tao luc trong hé théng photobioreactor.

dudc quan tam nhiéu la cac nganh
Glaucophyta (mot nganh hiém va
thudng ton tai  moi trudng nudc
ngot), Rhodophyta (hay con goi
la tAo dd), Heterokontophyta (ling
dung nhiéu trong nuoi tréng thay
sén) va Chlorophyta [1-3].

Dén nay, nhiéu loai vi téo
da dugc phéan lap thanh céng
va s dung rong rai trong doi
séng. Phai ké dén dau tién 1 tao
Spirulina - mét chi thuéc nganh

Glaucophyta. Tao Spirulina cé
mau xanh luc véi sic t8 chinh
la phycocyanin. Vi tdo thubc chi
Spirulina c¢é thanh phéan dinh
dudng rat cao (protein ~70%
trong Ilugng khd, carotenoid
~4.000 mg/kg, acid béo khdng
bao hda nhu omega-3, omega-6,
y-linolenic acid, giau vitamin
va cac khoang chat [3]), vi vay,
Spirulina dugc Ung dung trong
nhiéu linh vyc nhu cong nghiép
thuc pham, dudc pham, nudi
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B Khoa hoc va doi séng

tréng thly san, thd y va chan
nuoi [3, 4]. Tiép theo, Chlorella la
mot chi thuéc nganh Chlorophyta
(tdo luc) don bao. Céac loai thudc
chi nay co tiém nang I6n trong
san xudt nhién liéu sinh hoc, my
phdm, dugc phdm, thuc pham
chliic nang va xd ly méi trudng
[5-8]. Hai dai dién khac thudc
nganh tdo luc cling nhan dudc
nhiéu sy quan tdm la Dunaliella
va Haematococcus. Trong do,
chi Haematococcus bao gém
8 loai khac nhau, dudc biét dén
nhiéu nhat 1a vi tdo don bao nuéc
ngot (Haematococcus pluvialis)
vGi kha nang tich ldy chat chong
oxy hoéa astaxanthin. Trong chi
Dunaliella, vitdo Dunaliella salina
la nguén cung cap B-carotene tu
nhién t6t nhat hién nay va dugc
nudi trong quy mod cong nghiép
trén khap thé gidi [9].

\iai tro ciia vi tdo trong doi sony

Hién nay, vi tAo da dugc quan
tam nhiéu trong nghién ctu va st
dung réng rai trong dgi séng. Vi
kha n&ng thich (ng cao, nhu cau
st dung nudc it han cay trong
can, tang sinh nhanh, nang suat
sinh khéi cao hon cac loai thuc
vat khac va than thién véi mai
trudng, vi tdo co6 tiém nang trong
nhiéu linh vuc khac nhau nhu 1am
thuc phdm, dudc pham, nhién
liéu sinh hoc... [2, 3, 10-15].

Cac nghién clu da chira rang,
vi tdo cé ham lugng dinh dudng
cao va tot hon so véi thuc vat, véi
protein chiém 12-35%, lipid chiém
7-23% va carbonhydrate chiém
4-23% (bang 1). Mot s& nhom
vi tdo nhu Chlorella, Arthrospira,
Dunaliella... chGa rat nhiéu
polysaccharides quan trong, nhu
alginate, heteroglycan, galactan
dudc sulfat héa va B-glucan. Tao
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Bang 1. Thanh phan dinh dudng ctia mgt sé loai vi tao.

Ham lrgng (tinh theo % chit kho)

TT DPoi twong

Protein Carbonhydrate Lipid
1 Anabaena cylindrica 43-56 25-30 4-7
2 Chlamydomonas rheinhardii 48 17 21
3 Chlorella vulgaris 51-58 12-17 14-22
4 Dunaliella salina 57 32 6
5 Porphyridium cruentum 28-39 40-57 9-14
6 Scenedesmus obliquus 50-56 10-17 12-14
7 Spirulina maxima 60-71 13-16 6-7
8 Spirulina platensis 46-63 8-14 4-9
9 Arthrospira maxima 60-71 13-16 6-7

cling dugc coi la ngudn cung cap
vitamin va cac chat chéng oxy
héa quan trong. Pién hinh nhu
Tetraselmis suecica, Isochrysis
galbana... chiia rat nhiéu nhom
vitamin tan trong lipid (vitamin A
va E) va vitamin nhém B (B,, B,,
B,, B,,). Chinh vi vay, tdo dudc
xem nhu mot ngudn thuc pham
giau dinh dudng cho ngudi va
c6 thé lam nguyén liéu b8 sung
trong ché bién thic &n chan nudi
hodc ché phadm vi sinh cho cay
trong.

Mot sé loai vi tdo dudc xem la
ngudn nguyén liéu cho san xuat
nhién liéu sinh hoc do chung tang
truéng nhanh, it bi phu thudc vao
mua vu, khi h&u, trong khi tich
IGy mot lugng dau rat I16n trong
t€ bao. Cu thé, dau tach tu sinh
khoi tdo thudng dat 20-50% sinh
khéi khé (nhu & Spirulina cé thé
dat 41%, Scenedesms dat 24-
45%), dac biét loai Botryococcus
braunii cé thé tao ra lugng dau
dat 80% sinh khoi kho.

Mot dac diém thi vi la thanh té
bao clia mét sé loai tdo xanh chiia
cac heteropolysaccharide cho
phép lién két véi cac kim loainang,
ti d6 c6 thé loai bd chung khai
ngubn nudéc (Chlamydomonas
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reinhardtii, Chlorella vulgaris c6
kha nang loai bé déng, mangan,
kém... t nguén nudc 6 nhiém
[5]). Ngoai ra, vi tdo ciing c6 thé
dudc st dung dé hap thu cac ton
du phosphorus trong méi trudng.
Vi vay, xi ly nuéc thai, lam giam
thiéu ham luong kim loai nang
hay céac chat déc trong nudc ciing
dudc xem la mot vai tro rat quan
trong cla vi tdo. Bén canh do,
nudi tréng tdo con dudc chiing
minh c6 thé lam giam thiéu khi
nha kinh trong khi quyén, giam
lugng CO, sinh ra tu canh tac
néng nghiép, giip 6n dinh khi
hau toan cau. Ngoai ra, mai day
cac nha khoa hoc da tim ra mét
sO0 hoat chat co Igi gitp ngan
chan su lao hoéa da, giam thiéu
hoat dong clia enzyme phan giai
cdu truc collagen tu vi tdo bién,
ggi m3d mot huéng méi cho san
xuét tao bién hién nay.

Cho dén nay, nhiéu nghién
cliu nham t6i uu hoa cac loai vi
tdo phuc vu cac muc tiéu cu thé
nhu lam thuc pham, nhién liéu
sinh hoc va bao vé méi trudng da
dugc thuc hién thanh coéng nhu:
Spirulina platensis va Chlorella
vulgaris dugc nudi cdy phé bién
nham khai thac hang loat cac hgp



chéat quan trong nhu carotenoid,
astaxanthin, phycocyanine,
B-carotene, chat chong 6xy hoa,
acid béo lam thuc phdm, my
phdm va nhién liéu sinh hoc;
Prototheca spp. va Chlorella
spp. dugc Ién men trong cac binh
bioreactor kin (Ién men khoéng
quang hop) dé san xuat dau an,
omega-3 PUFA, dau cho my
phdm va sinh khdi tdo... Bac biét,
cac nha khoa hoc déa thanh céng
trong dong nudi cay vi tdo nham
Igi dung m&i quan hé cong sinh
nhu lugng lipid khi déng nuobi cay
Chlorella sp. vGi Monoraphidium
sp. dat 47,8% sinh khéi kho, cao
han so véi khi chi nuodi Chlorella
sp. (32%). Mot kiéu déng nudi
cdy khac rat phé bién 1a phéi
hop vi tdo véi cac loai vi khuan
dé hinh thanh cac mang keo tu.
Mot s6 loai vi khuan (Solibacillus
silvestris, Bacillus sp.) va nam
(Aspergillus fumigatus) da dugc
déng nudi cdy dé keo tu vi tao, tu
dé dé dang thu sinh khéi...

Thay 10i két

C6 thé thady rang, vi tdo mic
du rat nhd bé, nhung lai dong vai
trd rat to I6n trong ddi s6ng con
ngudi. Vi tdo cé thé dudgc st dung
cho nhiéu muc dich khac nhau,
ti lam thuc phdm, thic an chan
nudi dén xU ly nudc thai hay la
mot ngudn nang lugng mdi. Vi
vay, vi tao rat co tiém nang phat
trién & Viét Nam, tuy nhién can
luu y: i) P& nang cao hiéu qua
clia vi to, mot s6 bién phap ky
thuat, nhu b6 sung carbon hoat
tinh, loc nudc, chiéu UV va dién
phén nén dugc ap dung trudc khi
xU ly. Trong d6, b6 sung carbon
hoat tinh dugc chiing minh la mot
budc rat quan trong va mang lai
hiéu qua cao. Day la diéu can hét

stic chu y trong qua trinh nudi vi
tdo xU ly nudc thai. Tuy nhién,
viéc phai x ly nudc thai va xem
xét mét cach ky cang cac thanh
phan cla nudc thai (dinh dudng
N, P, ham lugng kim loai nang, vi
sinh vat) lai dat ra moét bai toan vé
chi phi cho quy trinh x{ Iy bang vi
tdo; ii) Trong bdi canh dién tich
dat néng nghiép dang bi thu hep,
Viét Nam can sé hiu céng nghé
sinh hoc vi tAo nham giai quyét
van dé vé nhién liéu sinh hoc, x
ly moi trudng va cac nganh ché
bi€n. Tuy nhién, viéc md rong
phat trién va xay dung nha may
xU ly nhat thiét phai co ké hoach
va dinh hudng chién lugc tU cac
nha hoach dinh chinh sach

TAI LIEU THAM KHAO

[11 K. Heimann, R. Huerlimann
(2015), “Chapter 3 - Microalgal
classification: major classes and
genera of commercial microalgal
species”, Handbook of marine
microalgae, Boston.

[2] C.R. De Vera, et al. (2018),
"Marine microalgae: promising source
for new bioactive compounds”, Mar.
Drugs, 16(9), p.317.

[3] R.R. Ambati, et al. (2018),
“Industrial potential of carotenoid
pigments from microalgae: Current
trends and future prospects”, Crit. Rev.
Food Sci. Nutr., pp.1-22.

[4] M.G.L. Roomiani (2016),
“Review for application and medicine
effects of Spirulina, Spirulina platensis
microalgae”, J. Adv. Agri. Technol.,
3(2), pp.114-117.

[5] R. Saavedra, et al. (2018),
“Comparative uptake study of arsenic,
boron, copper, manganese and
zinc from water by different green
microalgae”, Bioresour. Technol., 263,
pp.49-57.

[6] W. Zhou, et al. (2018),
“Cultivation of microalgae Chlorella
zofingiensis on municipal wastewater
and biogas slurry towards bioenergy”,

Khoa hoc va doi séng |

J. Biosci. Bioeng., 126(5), pp.644-648.

[7] 1.D. Adamakis, et al. (2018),
“Cultivation, characterization, and
properties of  Chlorella  vulgaris
microalgae with different lipid contents
and effect on fast pyrolysis oil
composition”, Environ. Sci. Pollut. Res.
Int., 25(23), pp.23018-23032.

[8] H.D. Rabinowitch, et al.
(1983), "Positive correlation between
superoxide dismutase and resistance
to paraquat toxicity in the green alga
Chlorella sorokiniana", Arch. Biochem.
Biophys., 225(2), pp.640-648.

[9] A. Hosseini Tafreshi, M. Shariati
(2009), “Dunaliella  biotechnology:
methods and applications”, J. Appl.
Microbiol., 107(1), pp.14-35.

[10] W. Wu, et al. (2018), “Economic
and life-cycle  greenhouse gas
optimization of microalgae-to-biofuels
chains”, Bioresour. Technol., 267,
pp.550-559.

[11] Y. Maeda, et al. (2018),
“Marine microalgae for production of
biofuels and chemicals”, Curr. Opin.
Biotechnol., 50, pp.111-120.

[12] M.H. Bule, et al. (2018),
“Microalgae as a source of high-value
bioactive compounds”, Front. Biosci.,
10, pp.197-216.

[13]Y.Chen, C. Xu, S. Vaidyanathan
(2018), “Microalgae: a robust “green
bio-bridge” between energy and
environment”, Crit. Rev. Biotechnol.,
38(3), pp.351-368.

[14] S.R. Chia, et al. (2018),
“Analysis of economic and
environmental aspects of microalgae
biorefinery for biofuels production:
a review”, Biotechnol. J., 13(6),
p.e1700618.

[15] S. Barreiro Vescovo, et al.
(2018), “Effect of microalgae storage
conditions on methane yields”,
Environ. Sci. Pollut. Res. Int., 25(14),
pp.14263-14270.

TAP CHI

HOA HOC

- N a1
S& 5 nam 2019 gONG NGHE |e[ Nam



