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Tom tat

Cac logi oxy phan img (ROS) lién tuc duoc tao ra trong co thé nguoi nhi mot san pham phu
cua qua trinh trao d‘oz chat hiéu khi binh thwong. Sw hinh thanh ROS tang cao dan dén ton thmmg
tlem tang ciia cdc cdu triic sinh hoc va lién quan dén nhleu bénh khdc nhau. Astaxanthin la mot sac
16 carotenoid xanthophyll, mot chat chuyen héa thir cap tao mau do cam ciia mot s6 dong vat bién
va vi sinh vdt. Cé nhiéu bang chimg cho thdy Astaxanthin ¢é hoat tinh chong oxy hoa manh mé. Do
trong phdn tir ¢6 chira nhém hydroxyl va nhém keto - la mét cdu triie doc dao nén Axtaxanthin déng
vai tro quan trong trong viéc trung hoa ROS. Phan tir nay khéng nhitng ddap tdt oxy don boi doc hai,
ma con don sach cac goc peroxyl va hydroxyl chuyén d6i chiing thanh cdc hop chdt on dinh hon,
ngan ngira sy hinh thanh cac goc tw do va irc ché phan vmg tao  prooxidant. No ciing hoat dong nhu
mét phoi tir tao khelat voi cac ion kim logi (Cu+, Fe2+,...) nham trénh phan ng Fenton.

Cdc nguon ti nhién cia Astaxanthin bao gom tao xanh, vi khudn, nam, vi khudn cé, tao
chromista, tém, tém cang, cua, tém hiim, nhuyén thé Nam Cuec, gidp xdc chdn chéo bién va cd hoi.
NO chiu trach nhiém cho mau do cam néi tiéng cua da, thit tom, tom cang va thit ca hoi.
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Abstract

Reactive oxygen species (ROS) are continually generated in the human body as byproducts of
normal aerobic metabolism. An increase in ROS levels can lead to potential damage to biological
structures and is linked to various diseases. Astaxanthin, a xanthophyll carotenoid, is a secondary
metabolite that imparts the red-orange color of some marine animals and microorganisms. There is
ample evidence that astaxanthin has strong antioxidant activity. Due to the unique structure of its
molecule containing hydroxyl and keto groups, astaxanthin plays an important role in neutralizing
ROS. This molecule not only quenches toxic singlet oxygen but also scavenges peroxyl and hydroxyl
radicals and converts them into more stable compounds, prevents the formation of free radicals and
inhibits prooxidant reactions. It also acts as a chelating ligand with metal ions (Cu+, Fe2+...) to
avoid Fenton reaction.

Natural sources of astaxanthin include blue-green algae, bacteria, fungi, archaea, chromista
algae, shrimp, crayfish, crabs, lobsters, Antarctic krill, marine copepods, and salmon. It is
responsible for the famous red-orange color of the skin and flesh of shrimp and crayfish, as well as
in salmon flesh.
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1. Pit van dé

‘Carotenoid 1a mot loai san pham tu
nhién c6 hoat tinh sinh hoc dugc tong hop
bai thue vat va mot s6 vi sinh vat quang hop.
Nhiéu carotenoid tham gia truc ti€p vao qua
trinh quang hop, trong khi nhiing carotenoid
khac bdo vé vat chu khoi qua trinh oxy hoa
quang va cac ton thuong lién quan. Hi¢n nay,

ngu(‘ri ta da tim dugc 600 loai carotenoid,
sap xép theo hai nhom: Xanthophylls
va Caroten. Nhom Xanthophylls, ching han
nhu B-cryptoxanthin, lutein, zeaxanthin,
astaxanthin, fucoxanthin va peridinin, la cac
carotenoid chtta cac nguyén tir oxy nhu cac
nhom hydroxy, carbonyl, aldehyd, carboxylic,
epoxid va furanoxid trong cac phan tr nay [1].
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Hinh 1. Cong thiic cac xanthophyll dién hinh

Xanthophylls

Zeaxanthin

Fucoxanthin

Astaxanthin 1a mot Carotenoid da
thu hat dugc sy quan tim dang ké trong
nhitng nim gan day. Day la mot carotenoid
xanthophyll do chu yeéu duoc tim thay & cac
vi sinh vat va dong vat bién. Astaxanthin
dugc xép hang 1a Carotenoid quan trong thir
hai trén thi truong toan ciu, sau capsanthin.
Astaxanthin ty nhién da dugc chap nhén la
an toan no6i chung. N6 c6 thé duoc ban dusi
dang thuc pham bd sung va cling da dugc
Uy ban Chéu Au chap thuan lam chat tao
mau thuc pham dé str dung trong nganh thuc
pham va dod uong [2]. Céc tac dung co loi cia
Astaxanthin thuong lién quan dén dic tinh
chéng oxy hoa. Mot luong 16n ROS duge
tao ra trong qua trinh chuyen hoéa oxy hoda
ty the ciing nhu trong qua trinh phan ung
ctia té bao véi chat la, Cytokm va sy xam
nhap cia vi khuin. Sy mat can bang té bao
do ROS vugt qua kha nang chong oxy hoéa
hi¢u qua cua t¢ bao dugc goi la Stress oxy
hoa. Stress oxy héa dan dén ton thuong dai
phén tir va lién quan dén nhiéu bénh khac
nhau. Chirc ndng chinh cua Astaxanthin la
chéng oxy hoa manh, la kha nang thu gom
oxy don boi va cac gdc tu do peroxyl va
hydroxyl, tao phtrc kim loai ,chuyen tiép
nhung khong tao prooxidant. Két qua nghién
ciu cho thay kha nang tan cong cac loai

Lutein

Peridinin

oxy hoat dong cua Astaxanthin cao hon 10
lan so v&i Zeaxanthin, lutein, tunaxanthin,
cathaxanthin va B-carotene, va cao hon 100
1an so v6i a-tocopherol [3]. Cau trac phan tir
doc ddo cua Astaxanthin, cic dac diém cua
trang thai kich thich va dang dong phan cua
no, ciing nhu xu hudng két tu trong cac dung
mdi khac nhau dnh hudng dén hoat tinh sinh
hoc va kha dung sinh hoc cua né.

Céac nguon tuy nhién cua Astaxanthin
bao gom: tdo xanh, vi khuan, nam, vi khuén
co tdo chromista, tom, tom cang, cua, tom
hum nhuyen thé Nam Cuc, giap xéac chan
cheo bién va ca hoi. Astaxanthin c6 mat ¢
khap moi noi trong céc sinh vat bién. N6 tao
mau do cam noi ticng cua da va thit tom, tom
cang, thit ca h01 Pong vat giap xac va ca hoi
khong thé ty tong hop Astaxanthin. Chiing
c6 Astaxanthin thong qua vi¢e ti€u thy tdo va
cac vi sinh vat khac. Con ngucn cling khong
thé tong hop Astaxanthin va tiép nhan chiing
tir ché do an uong Nguon Astaxanthin chinh
cho con nguoi 1a hai san, ca hoi.

2. Céu tric va kha nang sinh hoc cua
Astaxanthin

Astaxanthin la mot sdc to do co trong
hai san, dac biét la ca hoi, tom va tom him.
bay la mot chat chong oxy hoa manh va co
lién quan dén nhiéu loi ich cho sirc khoe, bao
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gom; giam viém, ting cudng suc khoe lan da
va ho tro strc khoe tim mach. Cong thurc cau

tao ctia phan tu Astaxanthin dugc biéu dién
O Hinh 2 [4].

Hinh 2. C4u tao phan tir Astaxanthin
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Astaxanthin, gidéng nhu cac carotenoid
khac, duoc dac trung bdi mot hé thong
polyen cho phep cac phén tu ton tai & dang
dong phén cis va trans. Cau hinh cis kém
on dinh hon so véi dang ddng phan trans
[5]. Hau hét cac carotenoid dugc tim thay
trong tu nhién déu thé hién cdu hinh trans.
Ngoai ra, Astaxanthin c6 cacbon quiral ¢
vi tri C3 va C3’, cho phép ton tai hai déng
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phén quang hoc (3 R,3"Rva3S,3"S)va
mot cau hinh meso (3 R, 3’ S) (Hinh 3)
[5]. Mot loai bién d6i hoa hoc khac cua
Astaxanthin 1a este hoa véi mot hodc hai
acid béo. Nhin chung, nhiing dac diém hoa
hoc nay mang lai cho Carotenoid nhitng
céu hinh phéan ti dlen hinh ¢6 thé anh
hudng den ddc tinh hap thu 4anh sang cia
chung, do on dinh hoa hoc

Hinh 3. Cac dong phan khac nhau ctia Astaxanthin [5]
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Céu trac phén tir cua Astaxanthin mang
lai cho né nhirng tinh chat doc dao. Vi co cac
lién két doi (P1) lién horp trong chudi polyen
nén electron va hydro pi linh dong. Vi vay,
hé lién hop nay cé thé nhuorng electron hodc
nguyen tir hydroho cho goc tu do va chat oxy
héa néi chung. D6 1a co ché chong gbc tu do
cua Carotenoid. Chirc ndng chong oxy hoa
ctia Carotenoid chii yéu 1a bao vé chdng lai
qué trinh peroxy hoa lipid. Mat khac, do co6
hé lién hop nay ma cac hop chat Carotenoid

hép thu ning lu’()’ng cua oxy don boi, chuyén
oxy don bdi ¢ trang thai nang luong cao vé
trang thai nang luong thdp lam giam kha
nang phan ung cua oxy don boi trong khi cau
tao cua phan tir Carotenoid khong thay doi.
Cac nhom hydroxyl va keto c6 mat ¢ vi tri
C3 (C37) va C4 (C4 ), twong ung, trén moi
vong ionon. Hai nguyén tir oxy lién ké trén
vong Cyclohexen cho phép hinh thanh cac
phuc cang cua On dinh véi cac ion kim loai
(Hinh 4) [2].

Hinh 4. Kim loai tao khelat vdi cac nhom hydroxyl va keto ¢ vi tri C3 (C3') va C4 (C4")

Theo mot nghién ctru Ve 1y thuyét ham
mat do, Astaxanthin c6 thé tao thanh cac
phuc chat ion kim loai v6i cac ion kim loai
nhu Ca 2+, Cu 2+, Pb 2+, Zn 2+, Cd 2+ va
Hg2+ [6]. Su tuong tac tao Khelat cua
Astaxanthin véi cac ion kim loai, tuc la
Ca 2+, Zn 2+ va Fe 2+, dd dugc xdc dinh
bang phep do phé khdi va cong hu’orng tur
hat nhan. Phén tich cho thiy hai nguyen th
oxy ¢ cac vong Cyclohexen dau cudi tao
phtrc voi kim loai aé tao thanh céac phtrc
hop 1:1 ¢ nong d6 mudi Ca (CIO 4) 2, Zn
(ClO 4) 2 va Fe (CIO 4) 2 thap; ¢ nong do
mubi cao (>0,2 mM), mot phirc hop mudi
2:1 voi Astaxanthin dugc hinh thanh [7]
Viéc tao chelat véi cac ion kim loai cua
Astaxanthin ¢ ché sy hinh thanh cac gbc
hydroxyl [2].

Hién tai, khoang 72% san lugng ca
hoi trén thé giéi duoc nudi. Sic td thit

la mot dédc diém thu’orng mai quan trong
cua ca h01 nudi, va n6 thuong lién quan
dén chat luong san pham Trong linh
vuc nudi trong thuy san, cac chat phu
gla thuc pham Astaxanthin thuong mai
c6 thé chiém toi 25% chi phi thic an. Vi
dy, trong Astaxanthin, c6 ngudn gbe tur
ném men dugc cho cé‘ hoi an, dong phan
3 R, 3’ R la thanh phan chinh, trong khi
trong Astaxanthin tong hop dugc cho ca
hoi an, dong phan 3 R, 3’ S rit nhiéu [8].
Hién nay, hon 95% Astaxanthm co trén thi
truong cd ngudn gbe tong hop tir hoa dau
mat khic, Astaxanthin ty nhién c6 nguon
gbc tur Haematococcus pluvialis chi chiém
<1% Astaxanthin dugc thuong mai hoa
[9] Gan day, di nay sinh nhung lo ngai
vé an toan lién quan dén viéc s dung
Astaxanthin tong hop cho muc dich tiéu
dung cia con nguoi [10].
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3. Ban luén

Trong thap ky qua, cac nghién ciru vé
Astaxanthin nhu mdt tac nhan diéu tri manh
da cho thay két qua kha quan. Astaxanthin c6
kha ndng dugc sir dung de glal quyet nhleu
van dé strc khoe ctia con nguoi, bao gom:
ung thu, bénh tim mach, thodi hoa than kinh,
va ldo hoéa. Cac bénh nay chu yéu lién quan
dén tinh trang viém do tuong tac gitta acid
nucleic va protein véi ROS c¢6 hai. Nhitng
tic dong nay nhu da trinh bay ¢ trén, lién
quan dén céc dac tinh doc ddo cua cau tric
phan tir Astaxanthin, cho phép n6 loai bo
ROS va dic biét, dap tat oxy don boi. Céc thi
nghiém gan day da phat hién ra su dong gop
cua cic dong phan Astaxanthin khac nhau
vao hoat dong chbng oxy, hoa, ca trong ong
nghlem va trong co' thé song Tuy nhién, van
con thiéu nghién ciru v¢ Astaxanthin va qua
trinh chuyén hoa ctia né trong cac hé thong
sinh hoc. Cac nghién ctru phén tir lién quan
dén cac mé hinh trong ong nghiém va trong

Tai liéu tham khdo

co thé séng cﬁng nén dugc thyc hién dé
nghién ctru céc ung dung duoc pham va
thyc pham chirc ning cua nhiéu dong phan
Astaxanthin khac nhau.

Trén thé giéri va ngay ca ¢ Viet Nam,
dang phat tricn nudi ca hdi. Mau sic ca
hdi phu thuéc ham lugng Astasanthin.
Astasanthin trén thi tru’(mg chu yeu duoc
tong hop tir hoa dau “Gan day, da nay sinh
nhu"ng lo ngai vé an toan lién quan den viéc
sw dung Astaxanthin tong hop cho muc dich
tiéu ding cua con nguoi [10]”. Chung t6i
cho rang can c6 nhiéu cong trinh nghién ciru
vé dinh duong, Ve an toan ddi véi con nguoi
khi str dung cé hoi nuéi.

Mat khac, Astasanthin ty nhién la chét
chdng oxy hoéa vang, chdng oxy héa manh,
an toan co nhleu trong tom cua bién. Viét
Nam c6 nhiéu tom cua bién, cho nén c6 thé
nghién clru chiét xuat Astasanthm tor tom
cua bién dé lam thudc. Pay c6 thé 1a hudng
nghién ctru tiém ning.
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