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LTS : Vi tao (microalgae), loai thuc vat nhd bé, chtiing loai phong phd, tdang sinh nhanh va
chua nhiéu thanh phdn c6 thé khai thdc si dung trong nhiéu linh vuc, dang la méi quan
tam cta nhiéu doanh nghiép va cdc nha khoa hoc trén thé gidi. Véi loi thé vé viing nuéc
mdt va mién bién réng I6n, Viét Nam c6 nhiéu tiém ndng trong nganh céng nghiép vi tdo
dang trong xu thé phdt trién hién nay. STINFO ky nay gidi thiéu mét sé vdn dé lién quan
dén vi tdo, gém cdc ndi dung: (P1) Vitdo: nguén nguyén liéu da dang; (P2) St dung vi tdo
trong doi séng; (P3) Thi truong vi tdo. STINFO sé tiép theo sé dé cdp dén cdc néi dung: (P4)
Dia chi quan tdm nhiéu dén vi tao; va (P5) Xu huéng nghién cuu vé vi tao.

P1. Vi tdo: nguon nguyén liéu da dang

Vi tdo la loai thuc vat phu du
(phytoplankton) cé kich thudc tu
1-50 pum, kich thudc nhé dén muc khi
quan sat ching phai s dung kinh
hién vi; sinh truéng bdng quang tu
dudng, di dudng, hoac ca hai cach.
Hién nay, c6 han 100.000 loai vi tdo da
dugc xac dinh. Vi tdo dé nuoi trong,
it canh tranh vGi dat nong nghiép va
khong can ngudn nudc sach; téc d6
sinh trudng nhanh, nang suét thu
sinh khoi cao hon céc loai thuc vat
khac, than thién véi moi trudng; cé
thé tan dung CO, tu khi thai céng
nghiép va nudc thai dé nudi tréng vi
tao; gop phan bao vé moi trudng nudi
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thuy san bang cach tiéu thu bét lugng
mudi khoang du thira. Trong cac thay
VUc nudc ngot, vi tdo cung cap oxy va
thiic an so cap cho ca va cac dong vat
thay sinh khac.

Vi tdo chda khodng 50-70% protein,
30% lipid, hon 40% glycerol, 8-10%
carotene va cac loai vitamin B1, B2,
B3, B6, B12, E, K, D.....nén dugc s
dung trong nhiéu linh vuc va dang
dugc quan tam nghién ctru dé€ nuoi
trong va khai thac.

World Intellectual Property
Organization  (WIPO), Moroccan
Office of Industrial and Commercial
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Property (OMPIC) va Moroccan
Foundation for Advanced Science,
Innovation and Research (MASCIR)
hgp tac phan tich di liéu sang ché
(SQ) lién quan dén vi tdo, da khac hoa
su phat trién vé xu thé& nghién clu
cling nhu nhiing Ung dung phong
phu cla vi tdo. Theo bao cdo nay,
c6 11.056 SC lién quan dén vi tao,
lugng SC gia tang mé&i ndm, nhat la
nhiing ndm gan day. Giai doan 1995-
2007 ti lé gia tdng hang ndm la 11%,
giai doan 2008-2013 la 13% (BD 1.1).
Lugng SC phong phu nay da thé hién
su ton tai sinh dong cda vi tdo trong
doi s6ng con ngudi.
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BD 1.1: Phat trién s6 lugng sang ché lién quan dén vi tdo

S6 luong SC
1.600 -
1.400 1.349
1 193 [ 1226
1.200 -

1.000 -

800 -

600 -

400 - 303 320
206 225 211 241

200 126 142 156 146 I I I I I

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Nguén: WIPO, OMPIC, MASCIR; Patent Landscape Report:Microalgae-Related Technologies.

Loai vi tdo dugc dé cap nhiéu trong tu liéu SC la Spirulina va Chlorella, |a hai loai vi tdo c6 vi tri quan trong trong nguén
thuc phdm b4 sung trén thi trudng toan cau. Haematococcus va Dunaliella cing dugc quan tam bdi cé thé chiét xuat chat
mau astaxanthin va beta-carotene, day la hai chat mau ti vi tdo xuat hién dau tién trén thi trudng (BD 1.2).

BD 1.2: Cac loai vi tdo dugc nhiéu quan tam

Loai vi tao
Spirulina 2319
Chlorella
Haematococcus
Dunaliella
Chlamydomonas
Scenadesmus
Schizochytrium
Nannochioropsis
Eglena
Synechococcus
Anabaena
Synechocystis
Nostoc
Phaeodactylum
Chaetoceros
Crypthecodinium
Porphyridium
Botryococcus
Tetraselmis
Isochrysis

‘ ‘ ‘ ‘ ‘ - S6 luong
0 500 1.000 1.500 2.000 2.500 SC
Nguén: WIPO, OMPIC, MASCIR; Patent Landscape Report:Microalgae-Related Technologies.
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Ngoai ra, mdt s6 loai vi tdo mai néi (1a cac loai vi tdo xuat hién trong 70% céc tu liéu SC sau ndm 2009, hay han 3 Ian trong
cac tu liéu SC trong giai doan 2009-2014) nhu Cyclotella, Phormidium cling bat dau dugc quan tam nghién cdu (BD 1.3).

BD 1.3: Cac loai vi tdo dugc quan tam gan day
Loai vi tao
Cyclotelle 99
Phormidium 61

Cylindrotheca 43

Prototheca 42

Chrococcus 39

Cyanothece 39

Volvox 38
Parachlorella 36
Micractinium 35
Aurantiochytrium 34
Fragilaria 34

Cryptomonas 33
Pyramimonas 33

Tolypothrix 31

Chroomonas 27
Nephroselmis 25
Desmodesmus 24
Leptolyngbya 24
Pseudanabaena 24

Lepocinclis 22 S6 luong

0 10 20 30 40 50 60 70 80 90 100 SC
Nguén: WIPO, OMPIC, MASCIR; Patent Landscape Report:Microalgae-Related Technologies.

P2. SU dung vi tao trong doi song

Nhiéu loai vi tdo dugc nudi trong dé tao nguén thuc pham, thic dn chan nudi, phan bén hiiu co, hay chiét xuat nhiing
chét c6 gia tri cao nhu cac séc t6 tu nhién, chat chéng oxy hda, protein, lipid,vitamin va vi khoang ...dé st dung trong
dugc phdm, thuc phdm bé sung, my pham,...Vi tdo chidia dén 30% lipid nén dugc ky vong la nguén nguyén liéu tiém
nang dé san xudt nhién liéu sinh hoc (biofuel, biodiesel, ethanol, alcohols, gas) (BD 2.1).

BD 2.1: Kha nang st dung vi tao
Sinh khai vi tdo

T

Chat mau Lipids Proteins Polysaccharides Hoat chat sinh hoc | |Nhua sinh hoc
Chlorophylls  Chat béo khéng -1, 3-Glucan, Chéat khang khuén, Poly
Carotenoids bao hoa da Carrageenan, tinh khang virus, khang nam, (hydroxyalkanoates)
Phycobilins Hydrocarbons . bot, Agar, Alginates, anti-protozoan
k chat xo anti-algal compounds
3 N N e e X
My phdm Dugc phdmva ling | [Dudng chat| | Dudng chatchongudi | [Thudckhangsinh| [Biopolyesters
Dudng chat cho dung tri bénh chongusi | | Thuc phdm chic nang
nguoi Duéng chat cho ngusi| | Thuc phdm Dugc va ting dung tri
Thuc phdm chiic | | Thuc phdm chicndng| | chiic ndng bénh
nang Ndng lugng (Biodiesel, Thican Nang lugng (Bioethanol)
Dugc pham va ting Biogasoline) chdn nuoi
dung tri bénh Thic an chan nu6i
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Cac loai vi tdo 6 nhing dac diém khac
nhau, chon lya loai d& nuéi tréng tuy
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BD 2.2: Sé lugng sang ché theo sdn pham c¢6 thé khai thac
trong cac loai vi tao

vao muc dich khai thac st dung.Cohon  Lodi vi tdo
phan ntra cac loai vi tdo xuat hién trong
tu liéu SC dugc nghién cliu dé san xuat Chlorella . an O =
nhién liéu sinh hoc, mdt sé it duoc khai - :
thac str dung trong cac san pham khac. Spirulina - @ . . -
Vi du nhu Chlorella dé san xuat nhién |
Ii%u sirlh hocﬂ hay chf'”a't mau; S{IJiruIi\na Isochrysis - & 2 E 2
dé chiét xuat protein hay chat mau; O
Duanliella va Haematococcus si dung Tetraseimis ‘ e - il .
nhiéu trong san xudt chat mau nhu Botryococcus ‘ ® - v L s
beta-carotene, astaxanthin,...(BD 2.2). Porphyridium ® ® = s o 2
Cacnhakhoahocquantamnghiénciu ~ Crypthecodinium 5 @ s 18 2 '
khai thac protein va polysaccharides Chaetoceros e z N n " '
trong vi tdo dé st dung trong thuc Phaeodactylum = m o £ 1 2
phéim, thdc an chan nudi va my Nostoc ® ° ® & s :
pham. Lipid va chat mau (carotenoids, S h " |
-t . ynechocystis 10 @ 02 it " 2
phycobiliproteins, chlorophyls) trong
vi tdo cling sém dugc quan tam khai Anabaena ™ e ® - o 9
thac va phat trién trong nhiing nam Synechococcus m a7 “ 2] w 3
vifa qua. Viéc phét hién va phét trién Auglena & 08 & @& & 2
cdng nghé nuoi tréng mot s6 lodi Nannochlcropsis g ® & & x S
vi tdo ¢6 thanh phan lipid dugc cai . .
i w0 ol R Schizochytrium = a0 1] 212 " ]
thién khién vi tdo la gidi phap thudc :
thé hé thd ba cho nhién liéu sinh hoc, Scenedesmus 0 e o - .
da nhanh chéng phat trién ké ti nam Chlamydomonas 15 & ] ] ] 2
2006, hién la linh vuc ¢ nhiéu SC nhat Dunaliella 1% \% P 45 ® 5
(2072 SC) (BD 2.3, BD 2.4). C6 nhiéU  Haematococcus - B N . e & i
tiém nang nhung linh vuc nay phat i i ) '
trién cham trong 5 ndm vlia qua vi gia =y O ) .Q° O o
thanh cao, tuy vay, cac nha khoa hoc .{zs\\& &)\“\‘b ‘o'@\‘\ \’)\Q& X@t‘b N &\&‘\‘)
van dang tiép tuc nghién ciu véi ky <~ » 3 o~ Q‘o“‘
vong gidm dugc gia thanh dé c6 thé g& 3
khai thac va st dung vi tdo san xuat Nguén: WIPO, OMPIC, MASCIR; Patent Landscape Report:Microalgae-Related
nhién liéu sinh hoc. Technologies.
, BD 2.3: S8 lugng sang ché theo cac san pham tu vi tdo
S6 lugng SC
2.500 -
2.072
2.000 - 1.895
1.500 -
1.000 -
500 -
134
0 I

Fuels

Lipids Pigments Polysaccharides Proyeins San pham khac
Nguén: WIPO, OMPIC, MASCIR; Patent Landscape Report:Microalgae-Related Technologies.
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BD 2.4: Phat trién s6 lugng sang ché theo cac san pham tir vi tdo

S6 lugng SC

300 -

250 - —6—Nhién li¢u
—#-Chat mau

200 -
—4—Pigments

150 - = Polysaccharides

100 =*=Proteins
~®-Sin pham khac

50 -

0 - 1 Nam

P O N DO NN IV I D E LA T O VN VDV Do
SRR PO P A S A P A R SR MR MO GINSI

Nguén: WIPO, OMPIC, MASCIR; Patent Landscape Report:Microalgae-Related Technologies.

Dugc, nang lugng va dinh duéng cho con ngudi la ba linh vuc tng dung cac san pham tir vi tdo c6 nhiéu nghién ciu, s6
lugng SC trong cac linh vuc nay lan lugt 1a 3.025 SC, 2.356 SC va 1.961 SC. Si dung vi tdo lam nguén b6 sung dinh dudng
trong thuic an gia stc va thay san phat trién nhanh chéng trong 5 nam viia qua, dic biét vai bat protein ti vi tao lam
nguén protein thay thé protein déng vat hién nay (1.620 SC) (BD 2.5, BD 2.6, BD 2.7),

BD 2.5: S6 luong sang ché theo linh vuc tiing dung cua vi tdo

S6 lwong SC
3.500 -
3.025
3.000 -
2.500 2.356
2.000 1.961
1.520
, 870
1.000 725
500 7 .
0 - ; w w
Dudng chit hirc  Nudithiysan Xirlysinhhoc My phim Ninglwgng  Thyc pham - Dugc
an chan nuéi (Bioremediation) Dudng chat cho
nguoi

Nguén: WIPO, OMPIC, MASCIR; Patent Landscape Report:Microalgae-Related Technologies.
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BD 2.6: Phat trién sé lugng sang ché theo linh vuc ting dung cua vi tao

S6 luong SC
350 ~ £ o
——Duwdng chat - Thirc an
chan nuéi
300 - At o
-#-Nuoi thuy san
250 - A e .
—+Diéu chinh sinh hgc
(Bioremediation)
200 - . 1R
—~<M§y pham
150 1 —*Nang lugng
100 1 ~o-Thye phim - Dudng chit
cho ngudi
50 1 ——Dugc
0 T T T T T T T T T T T T T T T T T T T T 1 Nam
Y~ XD H AN T INO RS = AN TN
- EEEEEEEEEE
A &N &N &N NS O O 9 <9 = S
- - - - " A NN NN ANV QQAQA

Nguén: WIPO, OMPIC, MASCIR; Patent Landscape Report:Microalgae-Related Technologies.

BD 2.7: Sé lugng sang ché theo san pham tir vi tdo va linh vuc (ing dung

San phflm khac B7 an " Er L w o
Polysaccharides 540 ara 177 135 &5 201 a1
Lipids LE] ndh ann el 1 ) ot
Proteins 157 L1E]
Chit mau 28 "
Nhién li¢u 4 ]
&Q s
>
$¢

Nguén: WIPO, OMPIC, MASCIR; Patent Landscape Report:Microalgae-Related Technologies.

P3. Thi truong vi tao

Hién nay c6 han 200 loai vi tdo dugc nudi tréng cdng nghiép, Spirulina va Chlorella 1a hai loai vi tdo chinh dugc san
xuat céng nghiép (Bang 3.1). Cong nghiép vi tdo nhiéu hia hen, nhung thi trudng vi tdo toan cau hién con khiém ton
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mac du da c6 nhiing phat trién dang
ghi nhan. T¥ nam 1999 san lugng
toan cau la 1.000 tan trong lugng
kho; nam 2004 tang Ién 5.000 tan
(tuong duong 1 ti euro); nam 2011
tang lén 9.000 tan (tuong duong 2,4
ti euro).

Vi tdo dudi dang sdy kh6 don gian da
dugc st dung trong vai thap ky qua
& chau A. Gia tri vi tdo sé gia tang
nhiéu lan khi dugc chiét xuat thanh
cac chat mau, chat chéng oxy hoa, ...
c6 gid tri cao. Tuy nhién cac san
pham nay van con la thj trudng tiém
nang dang phat trién ( Bang 3.2).

Cac nudc cb san lugng vi tdo 16n la
Hoa Ky, Trung Quéc, Nhat Ban, Dai
Loan, Han Quéc, Israel... Céng ty
Earthrise Spirulina LLC (My) la doanh
nghiép dau tién nudi thi nghiém vi
tdo trong cac bé nhan tao vao nhing
nam 1970. D&n nam 1981, Earthrise
Farms hinh thanh va sdn xuat 6n
dinh vao nam 1982, dugc xem la noi
san xuat Spirulina 1&n nhat thé gidi,
cung cap cho hon 40 quéc gia. Ngoai
ra, trén thé giGi con c6 cac trang trai
nudi trong tao Spirulina véi quy mo
[6n nhu: Twin Tauong (Myanmar),
Sosa Texcoco (Mehico), Chenhai
(Trung Quéc), néng trai  Maui
Tropical Algae (Hawaii, My)... céng
ty Siam Algae Co., Ltd. (Thai Lan)...G
Viét Nam, da cé nhiéu nghién ctu
lién quan dén vi tdo, nhiing san
phdm c6 thanh phan vi tdo duoc
cac doanh nghiép trong nudc san
xudt nhu Céng ty C6 phan Hb trg
Phéat trién cong nghé - DETECH
(Vién Khoa hoc va Céng nghé Viét
Nam) véi 5 sadn pham Spir@ (Spir@
B, Spir@ HA, Spir@ CD, Dia-Spir@,
Spir@), Cong ty Nudc sudi Vinh Hao
V@i vién Spirulina, Trung tam Dinh
dudng TP.HCM c6 bét dinh dudng
Enalac, Sonalac (5% tdo), vién nang
Linaforce, Lactogyl; Xi nghiép Dugc
phdm Trung uong 24 (Cong ty C6
phan Héa - Dugc pham Mekophar)
¢6 Linavina,... Tuy nhién, viéc nudi
trong vi tdo da s6 & quy mo nho |,
noi nudi trong tao Spirulina 1&n nhat
hién nay 1a Cong ty c6 phan Nuéc
khoang Vinh Hao (Binh Thuan). O
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Bang 3.1: Vai s6 liéu vé thi truéng vi tao

Séan lwong So lwong | Gia tri (Triéu
San pham (Tan/nam, trong | nha san xuat | USD, doanh
luong kho) chi yeu thu nam)
Sinh khéi vi tio
Spirulina 5.000 (nam 2012) | > 15 congty | 40 (nam 2005)
Chlorella 2.000 (nam 2003) | >70 Cong ty | 38 (nam 2006)
San pham chiét xuét tir vi tio
Astaxanthin (ttr < R <
Faematococous) 300 (ndm 2004) | >8congty [ 10 (nam 2004)
Phycobiliprotein Colourants " R "
(bao gdm phycocyanin) > 2 cong ty
EPA/DHA (Omega-3 PFA) - . 300 (nam
(tix Chrypthecodinium) 240 (nam 2003) | >4 cong ty 2004)
Beta-Carotene (tir Dunaliella
Salina, Schizochrytium, 1.200 (nam 2010) | > 10 cong ty "
Nannochloropsis)

Nguén: Christien Enzing, Matthias Ploeg, Maria Barbosa, Lolke Sijtsma; Microalgae-
based products for the food and feed sector: an outlook for Europe.

Bang 3.2: Udc gia tri san pham vi tdo trén thi truéng

. 2 Gidatri | Quy mo thi truomng
Sanpham 1 on o | (Tvieu USD)
Sinh khéi Thyc phim 15-28 100-200
Th}rc p}l am 25-52 Dang phét trién
churc nang
Phu gia thtric 10-130 Dang phat trién
an chan nuoi nhanh
Thtre an thiy Pang phit trién
san S0-150 nhanh
Cai tao dét >10 Htra hen
Chét tao mau Astaxanthin | >3.000 >50
Phycocyanin >500 >10
Phycoerythrin | >10.000 >2
Chét chong oxy hoa Beta-Carotene >750 >25
Superoxide | -1 499 Hita hen
dismutase
Tocopherol 30-40 Khong hira hen
Chét chong
oxy hoa khac 20-35 12-20
Acid béo khong bao hoa da
(polyunsaturated fatty acids- 30-80 10
PUFAs)
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Nguén: G. D'Imporzano F. Adani, P. Mariani; The added value of microalgae in EU

and Lombardy.



