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Thoéng tin khoa hoc

ASTAXANTHIN TU VI TAO: U”NG DUNG VA THACH THUC
TRONG QUA TRINH SAN XUAT VA THUONG MAI
Nguyén Pha Tho, Nguyén Hiru Thanh
Trirong Pai hoc An Giang, Pai hoc Quac gia Thanh phé Hé Chi Minh
TOM TAT
Astaxanthin ngudn gbc ti vi tdo gan day da thu hat dwoc sy quan tdm bdi tiém néng
&ng dung trong thwc phdm, dwoc phdm dinh dwdng, dwoc phdm, thirc &n chdn nudi,
va my pham. Astaxanthin dwoc st dung nhw mét chat bd sung dinh dwéng, chat chéng
oxy héa, chéng viém, chéng ung thw, kich thich mién dich. Astaxanthin c6 thé ngan
nglra bénh dwong tiéu hoa, bénh tiéu dwéng, bénh tim mach, va réi loan thoai hda than
kinh. Hau hét cac dac tinh nay 1a do kha ndng chdng oxy héa cao cla astaxanthin, cao
hon nhiéu so v&i cac hop chat tw nhién da biét khac. Tuy nhién, viéc phat trién thwong
mai van con & giai doan dau do chi phi san xuét cao, nhirtng khé khan ky thuat trong
qué trinh ché bién tiép theo va cac van dé lién quan dén tinh kha dung sinh hoc cla
phan t& sinh hoc nay. Banh gia hién tai tap trung vao cac ng dung céng nghiép cla
astaxanthin va nhirng thach thirc phai d6i mét trong qua trinh san xuét thwong mai.

Tir khoa: Astaxanthin, carotenoid, chdt chéng oxy héa, vi tdo

MICROALGAE DERIVED ASTAXANTHIN: APPLICATIONS
AND CHALLENGES IN PRODUCTION AND TRADE

ABSTRACT

Astaxanthin derived from microalgae has recently attracted attention because of
its potential applications in food, nutraceuticals, pharmaceuticals, animal feeds,
and cosmetics. Astaxanthin is used as a nutritional supplement, antioxidant, anti-
inflammatory, anti-cancer, immunostimulant. Astaxanthin can prevent
gastrointestinal disease, diabetes, cardiovascular disease, and neurodegenerative
disorders. Most of these properties are due to astaxanthin's high antioxidant
capacity, much higher than that of other known natural compounds. However,
commercial development is still at an early stage due to high production costs,
technical difficulties in further processing and problems related to the
bioavailability of this biomolecule. The current review focuses on the industrial
applications of astaxanthin and the challenges in its commercial production.
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I. PAT VAN PE

Viéc san xuat cac hop chét cd hoat
tinh sinh hoc tir vi tao dang dugc quan
timhon bai ngay cang c6 nhiéu nghién
ctu chang minh tadc dung cé lgi cua
chung ddi véi sic khoe con ngudi. Nho
tbc d6 phat trién nhanh va st (dung nang
lwong mat troi, vi tao 13 nén tang ly
tuong co tiém nang dap ung nhu cau to
Ién vé san xuit cac hop chat hoat tinh
sinh hoc, bao gém céc sic té co gié tri
cao va cac axit béo khong bao hoa da
(tiéng Anh: polyunsaturated fatty acid)
[1]. Trong sé tat ca cac chat chuyén hoa
the cdp duoc xac dinh tr vi tao,
carotenoid nhan dugc sy quan tam dac
biét do tam quan trong cua chlng trong
gia tri diéu tri bénh. Carotenoid bao gom
mot nhoém 16n cac hop chét tu nhién
dugc tim thay chi yéu trong thuc vat, tao
va mot s6 vi khuan. Ngoai ra, nhom nay
cling c6 thé dugc tim thay trong vi sinh
vat khdng quang hop nhu nam va nam
men. Carotenoid & mot loai sic td
terpenoid bao gdm caroten (phan ti
khong oxy hda) va xanthophyll (phan ti
oxy ho6a) c6 thé dugc phan biét dya trén
cau trdc hda hoc cua ching [2].

Trong s céc carotenoid, astaxanthin,
mot nhom xanthophyll carotenoid dugc
cong nhan 1a mot trong nhiing chat
chéng oxy hoa manh nhét duoc tim thay
trong tu nhién, cao hon ca p-carotene va
a-tocopherol (vitamin E) [3].
Astaxanthin 1a sic t6 mau d6 hoa tan
trong béo dugc tim thay cha yéu ¢ vi tao,
nim men, va mot sé loai gidp XAc.
Astaxanthin nhan dugc sy quan tam
dang ké tir cac nganh cdng nghiép dugc
pham va dinh dudng do sy hién dién cua
hai nhém hydroxyl (OH) va xeton trong
chu0| bén cua no. Astaxanthin c6 nguon
goc tir vi tao dang duoc s dung lam

chat mau trong thuc pham, thirc an chin
nudi, thuc an thuy san va ca trong cac
san pham my pham va dugc pham [4].

Sy quan tim dén astaxanthin duoc hd
trg boi nhitng bang ching cho thay tiém
nang ung dung cua no6. Tuy nhién, chi
phi san xuat astaxanthin tu nhién cao
cling nhu mot So van dé cong nghé (phd
blen d0| VGi tat ca cac san pham co
ngudn géc tir vi tao) hién dang han ché
viéc san xuat hang loat thanh phan nay.
DPé giam chi phi, cdc nha nghién cau
dang nd lyc thuc hién cac phuong phéap
khac nhau dé tang nang suét sinh khéi va
tich 1y astaxanthin. Trong do, k¥ thuat
di truyén 1a mot chién luoc day hta hen
dang dugc nhieu nhém nghién ctu trén
toan cau quan tam [5]. Ngoai ra, viéc toi
vu hoa diéu kién nubi cdy va sir dung
moi trudng thay thé bing cac chat dinh
dudng c6 gia tri thap ciing dang duoc
nghién cu rong réi [6].

Bai tong quan s& thao luan vé ung
dung va thach thic trong qua trinh san
Xuat va thwong mai astaxanthin théng
qua viéc tom tat cac két qua va thanh tyu
nghién ctru ¢ lién quan dén cha dé nay.
Loi ich stc khoe cua astaxanthin ciing
dugc thao luan va phan tich dé xac dinh
cac xu hudng nghién ctu hién tai lién
quan dén viéc st dung astaxanthin trong
nganh cong nghiép thuc pham va duoc
pham.
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11. SAN XUAT ASTAXANTHIN O VI TAO

Haematococcus pluvialis va
Chlorella zofingiensis la cac chung vi
tao dwoc sir dung rong rai dé san xuit
astaxanthin (Bang 1). Do cac dic diém

sinh truong kh&c nhau, cac loai vi tao
nay cho thay su khéc biét 16n trong viéc
tich Iliy sinh khdi va tdng hop
astaxanthin.

Bang 1. Nang sudt san xuat astaxanthin ¢ vi tao [7]

Moéi truong Diéu kién nudi ciy Giai doan Nang Ning sut
nuoi cay sinh truong  suatsinh  astaxanthin
(ngay) khoi

C. zofingiensis

Bristol 100 mM pyruvate 14 8,86 g/L 10,72 mg/L
50 mM citrate 14 9,16 g/L 10,63 mg/L
100 mM malic acid 14 8,73¢g/L 10,39 mg/L

Cz-M1 30 g/L glucose va 0,55 g/L - 109/L 12,5 mg/L
nitrate

Kuhl 30 g/L ri dudng 8 12,4¢g/L 13,8 mg/L

H. pluvialis

Bold’s 2% wi/v natri acetate 11 - 73,16 pg/cell

Basalmediu

m (BBM)

BBM 17,1 mM NaCl 9 ~0,35 24,5 mg/g

g/L sinh khoi kho

BBM Chiéu sang dén LED 30 - 466 mg/L

BG11 B6 sung CO; 14 - 29,62 mg/g
Maoi truong khong nito 14 - 30,07 mg/g

NIES-C Moi truong khong nito 18 2,28 g/L 77 mglg

C. sorokiniana

Proteose 0,14 g/L nitrate 20 - 1,1-1,2 mg/L

Tetraselmis sp.

F/2 0,14 g/L nitrate 20 - 2,1-2,2 mg/L

H. pluvialis thuong duoc tim thay &
cac ving on doi trén thé giéi c6 nong do
astaxanthin cao nhat. Nhu thé hién trong
Bang 1, ham lugng astaxanthin trong
sinh khdi kho cua H. pluvialis c6 thé dat
30,07 mg/g. Tuy nhién, ning suit sinh
khéi cua H. pluvialis 1a rat thap.

Vidhyavathi et al. (2008) bao cé&o ring
ning sudt sinh khéi coa H. pluvialis
dugc nuoi trong moi treong nhan tao chi
khoang 0,35 g/L [8]. Do d6, H. pluvialis
c6 thé duoc coi la mot dong tao co ty 18
astaxanthin cao nhung ning suét sinh
khéi thip.
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C. zofingiensis la mot dong tao khac
cling thudng duoc st dung dé san xuat
astaxanthin. Bang 1 chi ra rang ning suat
sinh khdi cua C. zofingiensis cao hon
nhiéu so vé6i H. pluvialis. Ning suét sinh
khdi cua C. zofingiensis nudi cdy trong
moéi truong Kuhl c6 thé dat 12,4 g/L.
Hon nita, gibng nhu mét loai vi khuan,
ngudi ta co thé sir dung C. zofingiensis
dé thu hoi chét dinh dudng tir nuée thai.
Do d6, bang cach st dung C.
zofingiensis, viéc san xuét astaxanthin co
thé duoc két hop voi xur 1y nuée thai dé
giam chi phi san xuat. Mic du nang suit
sinh khéi cao nhung khong nén bo qua
nhuoce diém ham lwong astaxanthin thip
trong C. zofingiensis. Travieso et al.

(2008) béo c&o ring ham luong
astaxanthin trong sinh khdi khé cua C.
zoflnglenS|s dao dong trong khOang 1,16
mg/g dén 1,21 mg/g, thap hon nhiéu so
véi  H. pluvialis [9]. Ham luong
astaxanthin thap trong C. zofingiensis
cling duoc quan sat thiy trong nhiéu
nghién ctru khac (Bang 1). Nhu vay, C
zofingiensis cho thay lgi thé hon so véi
H. pluvialis & khia canh san xuat sinh
khéi nhung né c6 ham lwong astaxanthin
thip hon nhiéu. Ngoai H. pluvialis va C.
zofingiensis, mot s6 loai vi tao khacnhu
Scenedesmus sp., C. protothecoides, C.
sorokiniana va Tetraselmis sp. ciing co
thé duoc sir dung dé san xuét astaxanthin
(Bang 1).

I11. UNG DUNG CUA ASTAXANTHIN VI TAO

3.1. Ung dung trong chin nudi

Mot s6 lodi ca va giap xac c6 mau do
tuoi dac trung la mot trong nhitng thugc
tinh chinh x4c dinh chat luong, nhu cau
mua va quyét dinh téi gia ca trén thi
truong. Astaxanthin lan dau tién duoc
thuong mai hda nhu mét thanh phan
thirc an chan nuéi thuy san. Cac loai vi
tao gidu astaxanthin dwoc s dung dé
lam ting mau do cua dong vat bién. Vi
du, su dung vi tao Monoraphidium sp.
GK12 gilp cai thién sic t6 cua tom, co
thé so sanh vai nhing gi dat duoc khi sir
dung astaxanthin téng hop [10]. Khéng
chi mau sic ma sic khoe va chat luong
dinh dudng cua dong vat bién cling duoc
cai thién sau khi tiéu thu vi tao c6 chaa
astaxanthin. Tom hum duoc an
astaxanthin ty nhién cho thay sy gia ting
ham lugng carotenoid trong md va lam
sam sic té mau vo ngoai cua ching, diéu
nay co thé c6 y nghia _quan trong dbi vai
kha nang mién dich va

3.2. Ung dung trong thwc pham
Astaxanthin ty nhién c6 ngudn géc
tr vi tao thuong dugc thuwong mai hda

4

dap ung thi hiéu nguoi tiéu dung  [11].
Hon nira, nghién cu gan day da chang
minh astaxanthin tu nhién thac day kha
nang khang bénh cua ca chém chau A
(Lates calcarifer) chong lai su nhiém vi
khuan Vibrio alginolyticus [12].
Astaxanthin cling duoc bd sung vao
thanh phan thtrc an cho dong vat trén can.
Ga thit véi ché do an bd sung Phaffia
rhodozyma (moét loai ndm men giau
astaxanthin)giap tang ham lugng axit
amin tu do, cai thién két ciu va cac
thugc tinh cam quan cua thit[13]. Su
dung astaxanthin ciing ¢ tiém nang dé
thiic day suac khoe caa dong vat. Nhiing
phét hién gan day cho thay hop chit nay
c6 thé l1am giam anh huong cua stress
nhiét va viém nhiém & ga thit va ga dé.
Cac két qua tuong tu cling duoc bao cao
d6i véi bo thit, trong d6 viéc bod sung
astaxanthin lam giam tac dung bat loi
cua stress nhiét va cai thién can nang[14].

nhu mét thuc phém chirc nang. Ngoai ra,
cac san pham thyc pham giau
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astaxanthin ciing da dwoc nghién cuu
san xuat va két qua cho thy tiém nang
l6m dé phat trlen hon nira. Vi dy, cha ctu
séng va va nau chin c6 chira astaxanthin
khdng chi lam giam qué trinh oxy hoa
lipid trong bao quan ma con ting chat
lugng cam quan thu hat nguoi tiéu dung
[15]. Trong mot nghién cau khéc, viéc
bd sung astaxanthin vao thit ga bit tét
lam han ché téi thiéu qua trinh oxy hoa
lipid va vi sinh trong qud trinh bao quan
[16]. Cac két qua twong tu cling thu
dugc ghi nhan trén thitlon bam bo sung
H. pluvialis, két qua 1am cham qua trinh

3.3. Ung dung trong my pham
Astaxanthin cling dugc st dung
ngdy cang nhiéu trong nganh cong
nghiép my pham. Astaxanthin da duoc
nghién cau rong réi vé tac dung co thé
c6 cta nd ddi véi suc khoe cua da [19].
M3t na c6 chat chdng oxy hoa tu nhién
thu hat dwgc nhiéu sy quan tam. Trong
mot nghién ctru gan day, mat na c6 chua
astaxanthin cho thay kha ning chdng
oxy hoa vuot troi so sanh vai loai mat na
khé&c c6 cong thic st dung vitamin E
[20]. M§ pham chira vi tao c6 san trén
thi truongchiang han nhu Astaxanthin
Collagen All-in-One Gel (DHC, Tokyo,

3.4. Ung dung trong diéu tri bénh

Céac gbc ty do va gbc oxy hoa hoat
dong (ROS: Reactive oxygen species)
dugc tao ra mot cach tu nhién trong qua
trinh trao ddi chat hiéu khi binh thuong.
Tuy nhién, khi cac phan tir oxy hoa dugc
tich lily qua mirc, chiing c6 thé phan ting
véi cac thanh phan té bao, gay ra qué
trinh oxy héa protein va lipid hoic ton
thuwong DNA, c6 lién quan dén cac bénh
khac nhau. Mét sy can bang chinh xac
giita chat oxy hda va chat chong oxy héa
(hoat dong nhu nhiing chat khir géc tu
do) la can thiét cho hoat dong sinh ly
binh thuong. Co thé con ngudi ¢ thé

oxy héa lipid (giam ham lugng cac chat
phan (ng axit thiobarbituric trong thit)
va cai thién do 6n dinh mau sic ciing
nhu sy chip nhan cua nguoi tiéu dung
[17]. Ngoai ra, do lgi ich stc khoe khi st
dung astaxanthin, sic t6 nay cé thé duoc
sir dung dé san xuét cac loai thuc pham
chtrc ning dé ban véi gia cao hon va thu
hat duoc sy quan tam cua nguoi tiéu
dung [18]. Hién nay, viéc tim kiém va sir
dung cac sic t6 tu nhién 1a xu hudng
hang dau trong nganh cong nghiép thuc
pham dic biét néu sic to co hoat tinh
chéng oxy héa nhu astaxanthin.

Nhat Ban), mot loai kem dudng am da
mat khai thac sirc manh cua astaxanthin,
mot chat chéng oxy héa tu nhién da
duoc chitng minh 12 hiéu qua gip 6.000
lan so véi vitamin C va manh hon 550
lan so véi vitamin E trong viéc gitp bao
vé chdng lai cac goc tu do va cac tac
nhan gay 6 nhiém moi truong [21]. Mac
di sé6 lwong my pham c6 chaa
astaxanthin van con han ché, nhung do
kha ning khtr géc tu do cuc cao cua
phan tr ndy nén kha ning nhiéu nghién
ctiu tiép theo s& duogc tién hanh va cac
san pham méi s& duoc dua ra thi trudng.

tong hop chat chdng oxy hoa noi sinh
bao gom céc enzyme (catalase hozic
superoxide dismutase) va mot s6 peptide
chéng oxy hoa (carnosine va anserine),
nhung hau hét céc chat chéng oxy héa
duogc cung cap théng qua ché do an udng
[22]. Do d6, viéc bd sung cac chat co
hoat tinh chéng oxy héa cao nhu
astaxanthin 1a can thiét dé chdng lai
stress oxy héa. Astaxanthin c6 lién quan
dén céac caroten khac, chiang han nhu
zeaxanthin, lutein hodc B-caroten (Hinh
1).
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Hinh 1.Cau tric hoa hoc cua cdc carotenoid

Tuy nhién, su hién dién cua nhom
keto- va hydroxyl ¢ mdi dau cua
astaxanthin dan dén hoat tinh sinh hoc
cua astaxanthin cao hon. That vay,
astaxanthin c6 kha ning chéng oxy hoa
cao nhat dugc bao cao ddi véi mot hop
chdt tu nhién, cao hon so vé&i cac
carotenoid khac [23].

Astaxanthin c6 thé duoc sir dung dé
ngin ngira hodc diéu tri ching viém,
mot chudi phan ung mién dich phuc
tap dién ra nhu co ché bao vé hoic
phan ung d6i vai cac ton thuong trén
co thé [24]. Cac phan ¢ng viém néu
khong duoc kiém soat s& gay hai cho
cac té bao va mé vat chu dan dén mot
s6 tinh trang thoai hda than kinh.
Astaxanthin c6 thé ngin chan sy khoi
phat cua ching viém va do do, dong
mot vai trd quan trong trong viéc ngan
ngtra c4c rdi loan cua hé théng than
kinh trung wong [25]. Carotenoidciing
c6 tac dung lam giam viém da day do
nhiém vi khuan va co tac dong dén hé
vi sinh vat duong rudt, giam thiéu tinh
trang viém va stress oxy hda cuc bo va
toan than & chudt [26]. Tiéu thu
astaxanthin d3 duoc nhim muc tiéu
nhu mét chién luoc tiém ning dé giam
thiéu bénh Parkinson, bénh Alzheimer,

trdm cam, dau than kinh va cac rdi loan
khac [27]. Nguoi ta bao cao rang
astaxanthin cé ngum gdc tir vi tao co
thé &rc ché sy biéu hién cytokine va cac
chat trung gian gdy viém ciing nhu Gc
ché sy biéu hién cua nitric oxide
synthase va cyclooxygenase-2, cé lién
quan dén cac bénh nhu bénh viém no,
X0 vira dong mach hoac bénh viém ruot.
Hon nira, trong mot nghién ciu khéc,
astaxanthin bao vé cac cau tric quan
trong va nhay cam véi oxi hoa khur cua
té bao lympho, c6 thé la do hoat dong
chéng viém cua no gay ra [28]. Nguoi
ta cho rang astaxanthin c6 thé lam giam
stress oxy hoa va viém nhiém, dong
thoi ting cuong phan ng mién dich.
Mot phan tich ELISA tiét 16 rang
astaxanthin c6 thé ting cuong san xuat
interferon dé dép ung véi sy kich thich
lipopolysaccharide hoac concanavalin,
cho thay rang astaxanthin cd thé diéu
chinh céc phan ung mién dich cua té
bao lympho [29].

Nhin chung, nhu cau st dung
astaxanthin tu nhién tr vi tao ngay
cang ting va chat mau nay da duoc
chung minh cac ung dung khéac
nhau.Astaxanthin duoc St dung nhu
mot chat bd sung dinh dudng, chat



Nguyén Phu Tho va cs.

Tap chi Dinh dwéng va Thyec pham 19(4+5)—-2023

chéng oxy hoa, chéng viém, ung thu,
bénh duong tiéu hda, bénh tiéu duong,
bénh tim mach, réi loan thodi hoa than
kinh, dong thoi ting cuong mién
dich[30]. Cac ung dung chinh cua

Chin nuéi
- Tang mau sic va kha ning
khang bénh thuy san

- Giam stress va ting chat

lugng thit

astaxanthin c6 thé tom tat & Hinh 2. Do
d6, cac nghién ciru cai thién ning suat
va lam sang to day du tiém ning cua
phan tir sinh hoc quy gia nay la rat can
thiet.

e,

My phim
- Chdng oxy hoa
- Trng da

Hinh 2. Cdc ing dung cua astaxanthin vi tao

I11. KHO KHAN TRONG SAN XUAT VA UNG DUNG

ASTAXANTHIN VI TAO

Mot trong nhirng thach thuc chinh
hién dang phai d6i mat trong san xuat
va ung dung astaxanthin vi tao la mac
du san lugng dang tang lén hang nam
nhung cong suét hién tai van thip hon
so Voi Yeu cau st dung. Gia tri thi
truong hang nam cua astaxanthin tu
nhién dang tang 1én va uwdc dat 2,57 ty
USD vao nam 2025 [31]. San xuét
astaxanthin nhan tao hién dang thdng
tri thi truong nhung do nhirng tac dung
phu caa né di dugc quan sat thiy sau
khi con nguoi tiéu thu nén astaxanthin
ty nhién dang tré nén khéng thé thiéu
va dugc du doan s& ¢6 nhu cau ciing
nhu téc do ting trudng vuot troi trong
nhirng nam tdi [32]. Hién tai, cAc nha

nghién ctu van dang tap trung vao viéc
phét trién cac phuong phap méi dé ting
cuong san xuat sinh khéi va tong hop
astaxanthin trong nudi trdng vi tao
thwong mai [33], chang han nhu t6i uu
hoa diéu kién nudi cay [6], st dung cac
chat gay cam tng(cac ROS) [34], gay
dot bién (tao chung méi c6 nang sut
sinh khéi va kha ning tong hop
astaxanthin cao) va xu ly gay stress
(thiéu nito, chiéu sang nhiéu,...)[32].
Théch thic quan trong tha hai la chi
phi san xuit astaxanthin van con cao.
Theo bao cédo cuaVillard et al. (2021)
thi gia astaxanthin ty nhién cao hon 1én
dén 15.000 USD/kg so véi chi khoang
1000 USD/kg cua astaxanthin nhan
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tao[35]. Cac chi phi thu hoach va tinh
ché vi tao kha ton kém, day la mot
buéc han ché can phai khac phuc. Céc
nghién ctu kinh té ky thuat cho thay
chi phi thu hoach vi tao chiém 20-30%
téng chi phi san xuét, trong khi chiét
Xuat va tinh ché san pham la cac quy
trinh quan trong dong gop tdi 60% tong
chi phi san xuat. Ky thuat chiét xut st
dung dung moi CO; siéu téi han cé uu
diém khong doc haithuong dugc ap
dung dé tach lipid va cac hop chét c6
gia tri tir sinh khéi tao nhung chi phi
van hanh cao [36]. Bé giam gia thanh
san xuat, cac nghién ctu st dung chat
dinh dudng c6 gia tri thap nhu 1a moi
truong thay thé dang dwoc quan tam.
Cu thé, két hop nubi cay vi tao xir ly
nudc thai dang dugc nhan rong cho cac
quy trinh cong nghiép, sinh khéi gia ré
duogc tao ra phu hop dé sir dung trong
cac thi trudng c6 gia tri thip nhu chat
bd sung thirc n chin nuoi[6].

Hau hét cac loi ich sicc khoe cua
viéc sir dung astaxanthin la do kha
nang chdng oxy hda cao cua nd. Thuc
té dé hoat dong nhu chat chéng oxy
hoéa trong diéu kiénin vivo, astaxanthin
phai dwoc van chuyén dén dung noi va
Vi s6 luong du dé phat huy tac dung
c6 lgi. Tuy nhién, sy hip thu cac
carotenoid nhu astaxanthin phu thudc
vao rat nhiéu yéu t6 ma van chua dugc
hiéu ré hoan toan. Tinh kha dung sinh
hoc cua carotenoid phu thudc vao ciu

V. KET LUAN

Astaxanthin tu nhién c6 mot sé dic
tinh tang cudng suc khoe, hau hét 1a do
kha nang chdng oxy héa cao cua no.
Tiéu thy astaxanthin dugc cho la ngan
ngira va kiém soat cac rdi loan y té
khéc nhau. Cac két qua dugc bao céo
cho dén nay day hira hen cho san xuat

trdc caa chung. Nhin chung, cac loai
carotenoid phan cuc (vi du nhu
astaxanthin ty do) cO tinh kha dung
sinh hoc cao hon so vgi cac loai phan
cuc (Vi du nhu B-carotene va lycopene)
[37]. Mot s6 nghién cau chi ra
astaxanthin tir H. pluvialis co tinh kha
dung sinh hoc tét hon so vé&i B-caroten
caa Spirulina platensis va lutein cua
Botryococcus braunii [38].

Lién quan dén cac ung dung thuong
mai, phap luat hién hanh cling dang tri
hodn viéc dua vi tao vao thi truong
thuc pham. Nhu dd biét, vi tao duoc
thwong mai héa & EU nhu thyc pham
méi (theo Quy dinh EU 2015/2283).
Do lich sur sir dung lau dai cua chung,
tao Spirulina (Arthrospira platensis
hoac Arthrospira maxima) va Chlorella
c6 thé dugc thuong mai hdéa & EU ma
khong can phai tuan tha quy dinh vé
thuc pham mai. Vi ly do ndy, hau hét
c4c san pham duoc tung ra thi truong
chau Au déu chtra sinh khéi cua hai
chang nay (cha yéu la tao Spirulina).
Tuy nhién, viéc thuong mai hoa cac
chang c6 kha nang san xuat astaxanthin
cao chiang han nhu H. pluvialis van
dang bi tri hodn [4]. Hién tai cho phép
ding vi tao lam ngudn nguyén liéu la
cha yéu. Viéc tach chiét astaxanthin
khéng cd hiéu qua moi mat nén it duoc
nghién cuu.

astaxanthin ~ vi  tao. That vay,
astaxanthin ty nhién ¢ ngudn géc tir vi
tao dang 1a xu huéng hang dau trong
nghién cau tng dungcho nganh cong
nghiép thuc pham. Céac san pham thyc
pham va chit b6 sung dinh dudng khéc
nhau chua astaxanthin hién dang co
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mat trén thi treong va con sé nay du
kién s& tang lén trong nhitng nam tdi.
Trong sé cac loai vi tao khac nhau cé
thé san xuat va tich liiy astaxanthin, H.
pluvialis dugc nghién ctu nhiéu nhat
nhu mot ngudn cung cap astaxanthin.
Tuy nhién, viéc san xuat céng nghiép
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