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Tom tat

Vi tdo 1a mgt nguén giau carbohydrate, lipid, protein, enzyme va chdt xo. Bén canh
d6, nhiéu logi vitamin va khoang chat, vitamin A, C, By, B, Bs, B3, idt, kali, sat, magié va
canxi doi dao trong tio. Ngay nay, Vi tdo duroc tiéu thy trén toan thé gidi bdi gia tri dinh
dwong ma nd mang lgi. Mgt sé Vi tdo dwoc chl y nhdt 14 tdo luc (Chlorophycea),
Chlorella vulgaris, Haematococcus pluvialis, Dunaliella salina va Spirulina platensis
diege thirong mai hoa réng rdi va dweoc sir dung chui yéu 1a bé sung dinh dwéng cho con
nguwoi nhue lam thuoc bé, chira bénh, vitamin va tang cuong sic khoe. Bai tong quan nay
nham gidi thiéu vé mét sé logi Vi tdo da duwpc thiwong mai hda va chiét xuat thanh cong
cac hop chdt sinh hoc c6 gia tri cao ciing nhw nhifng #ng dung cia cac hop chat nay
trong linh vuec sirc khoe, y hoc, thuc phdm va digc pham.
Tir khoa: Chlorella, Dunaliella salina hogt tinh sinh hoc, hop chdt, Spirulina platensis
Abstract

MICROALGAE - A POTENTIAL SOURCE FOR EXTRACTION OF
BIOACTIVE COMPOUNDS

Microalgae are a rich source of carbohydrates, lipids, proteins, enzymes and
fiber. Besides, many vitamins and minerals, vitamins A, C, B1, B2, B6, B3, iodine,
potassium, iron, magnesium and calcium are abundant in microalgae. They are
consumed worldwide by the high nutritional value. Some of the most notable
microalgae are green algae (Chlorophycea), Chlorella vulgaris, Haematococcus
pluvialis, Dunaliella salina and Spirulina platensis, which are widely commercialized
and used primarily as nutritional supplements for humans as supplements, medicine,
vitamins and health promotion. In the current review, we aim to introduce some types of
microalgae that have been commercialized and successfully extracted high-value bioactive
compounds as well as their applications in health, medicine, food and pharmaceutical.

1. Gi6i thiéu
Trong nhimg nim gan day, viéc san xuat sinh khéi tao ngay cang duoc chi trong
trén toan thé gisi boi vi nhitng gia tri quan trong cua tao mang lai. Tao duoc xem 1
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ngudn dinh dudng cua thién nhién véi day du cac thanh phan thiét yéu nhu protein,
lipid, carbohydrate ctng nhiéu loai khoang da va vi lwong, vitamin va nhiéu loai acid
amin khong thé thay thé nhu: lysine, methionine, tryptophan.... Vi tao thudng duoc st
dung & hai dang: dang bét (toan b sinh khéi tao duoc say khd) va tha hai 1a chiét xuat
nhitng chat c6 hoat tinh sinh hoc cao tir tao dé l1am thuc pham bo sung va chat tao mau
(Enzing va ctv, 2014). Mét sb vi tao nhu Chlorella vulgaris, Haematococcus pluvialis,
Dunaliella salina va vi khuan lam Spirulina platensis, da duoc thuong mai hoa rong rai
va duoc sir dung cha yéu nhu ngudn dinh dudng bd sung cho con ngudi va lam ngudn
thirc an cho nganh chéan nuoi.

2. Céc hop chit cd hoat tinh sinh hec cao tir vi tao
2.1. Cdc chit cé hoat tinh sinh hoc tir vi tio

Vi tao dugc xem la chat bd sung dinh dudng hodc nguon thuc pham chinh cho con
ngudi dic biét 1a & cac nude chau A nhu Trung Qudc, Nhat Ban va Han Quéc tir hang
traim nam trude. Trong d6 Chlorella, Dunaliella va Spirulina la ba chi di san xuat thanh
cong cac hop chét sinh hoc co ham luong cao nhu lipid, protein va chat tao mau (Song va
ctv, 2005).

Protein tir vi tao Spirulina la protein hoan chinh chira day du cac amino acid thiét
yéu, mac di mot s6 amino acid nhu methionine, cystine, va lysine thi ham lugng thap
hon so véi protein tur thit, tring, stta; tuy nhién né lai cao hon so véi protein c6 trong
thuc vat nhu tir cac loai dau (bang 1). Bi véi Chlorella vulgaris thi thanh phan héa hoc
rat da dang, ngoai cac dang hop chat phé bién nhu carbohydrate, lipid, carotenoid,
vitamin va rat nhiéu khoang thi thanh phan protein trong vi tao chtra gan nhu day du cac
loai amino acid quan trong (cac amino acid khong thay thé). Protein trong Chlorella
vulgaris chiém 42-58% trong luong kho va thay d6i tiy theo diéu kién nudi tao. Theo
WHO, FAO thi thanh phan acid amin trong vi tao dugc xem Ia tét hon so véi mot sd
loai thuyc phdm cho con nguoi. Ngoai thanh phan protein thi vi tao con chira céc loai
khodng da, vi lugng va nhiéu vitamin khac (bang 2, bang 3)

Bdng 1. Ham lwong protein trong Spirulina va mét sé thuc pham khéac
(Ali va Saleh, 2012)

Loai thwc pham Protein tho trong sinh khai kho (%)
Bot Spirulina 65
Trang say khd 47
Men bia 45
Stra bot taich kem 37
Bot dau tuong 36
Pho mai kho 36
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Mam Ita mi 27
bau phong 26
Ga 24
Ca 22
Thit bo 2

Vitamin: Spirulina c6 ham Iugng cao cua cyanocobalamin (vitamin B12). Ngoai
ra con co chira cac vitamin: vitamin B1 (thiamin), B2 (riboflavin), B3 (nicotinamide),
B6 (pyridoxine), B9 (acid folic), B12 (cyanocobalamin), vitamin C, vitamin D va
vitamin E va nhiéu sic t5 khac nhu chlorophyll a, xanthophyll, betacaroten, echinenone,
myxoxanthophyll, zeaxanthin, canthaxanthin, diatoxanthin, 3-hydroxyechinenone, beta-
cryptoxanthin, oscillaxanthin va allophycocyanin.

Bdng 2. Ham lwong vitamin co trong Spirulina dang bgt (Baylan va ctv, 2012)

Vitamins 100mg/g
Provitamin A 2.330x10° 1U/kg
[B-carotene 140

Vitamin E 100 a-tocopherol equivelant
Thiamin B1 3,5

Riboflavin B2 4,0

Niacin B3 14,0

Vitamin B6 0,8

Vitamin B12 0,32

Biotin 0,005

Folic acid 0,01
Pantothenic acid 0,1

Vitamin K 2,2

Khoéang chdt: Céac khoang chat thiét yéu trong Spirulina chiém tir 2,76-3% phan
tram cua tong trong lwong trong diéu kién phong thi nghiém va khoang 7% trong san
Xuat Spirulina thwong mai. Spirulina 1a mét nguon giau kali, giau canxi, crom, dong,
sat, magié, mangan, phot pho, selen, natri va kém. Ham lugng nhitng khoang chét trong
tao thay d6i phu thudc vao diéu kién nudi cay nhu nhiét o, pH, nong 6 mudi.

Bdng 3. Khoang chat trong bgt Spirulina (Baylan va ctv, 2012)

Khoang chat 100mg/g

Calcium 700
Chromium 0,28
Copper 1,2
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Iron 100
Magnesium 400
Manganese 5,0
Phosphorus 800
Potassium 1400
Sodium 900
Zinc 3,0

Carotenoids: la san pham quan trong dugc chiét xuét tir vi tio va san pham thuong
mai hoa dau tién cd ngudn gdc tir vi tao 1a p-carotene. Carotenoid dugc san xuat s6 luong
I6n cha yéu tir Dunaliella salina, day 1a mot loai vi tao phat trién manh trong méi truong
nudc man. Mot dugce chat khac ciing duoc chi ¥ trong nhom nay d6 13 astaxanthin.
Astaxanthin dugc sir dung nhu mét ngudn bd sung 1am thirc an va sic td déi véi nudi ca
Hbi va Tém, nhung do dic tinh chdng oxy héa cao nén né c¢é nhiéu tng dung trong cong
nghiép duoc pham va my pham. Astaxanthin ciing dugc chimg minh 1a ¢ vai trd ngin
ngtra sy nhiém tring do vi khuan, bénh suy mach va ung thu (Ambati va ctv, 2014).

Acid béo: 1a thanh phan tu nhién khac dugc san xuat thwong mai tir vi tao. Mot s6
loai vi tao bién rat giau acid béo khong bio hoa da nhu docosahexaenoic acid (DHA) tir
Isochrysis va Pavlova lutheri, eicosapentaenoic acid (EPA) tu Nannochloropsis
gaditana, Nannochloropsis oculata va alpha-linolenic acid tir Rhodomonas salina,
Tetraselmis uecica. Trong Spirulina lipid chiém tir 5-6%, trong d6 cac PUFA (acid
polyunsaturated fatty) chiém 1,5-2 % so véi tong sé lipid, dac biét rat giau acid y-
linolenic (chiém 36 % so vai tong s6 PUFA) va acid linoleic (chiém 36 % so véi tong
s6 PUFA). Ngoai ra, Spirulina con cung cap mot sé acid béo khac nhu: acid y-linolenic
(ALA), acid stearidonic (SDA), acid eicosapentaenoic (EPA), acid docosahexaenoic
(DHA) va acid arachidonic (AA). Vi tao Nannochloropsis, Rhodomonas va Tetraselmis
c6 ham luong carotenoids c6 gia tri cao (fucoxanthin, lutein, neoxanthin, alloxanti va
polypheno) vi vay dau tir nhitng vi tio nay co6 dac tinh chdng oxy hda cao hon dau ca va
trong twong lai nd dugc xem 1a mot ngudn cung cap dau thay thé cho dau ca trong ché
d6 an kiéng (Ryckebosch va ctv, 2014). Mot s6 nhém hop chit ¢d hoat tinh sinh hoc cao
tir vi tao duoc chi ra trén Bang 4 (Fu va ctv, 2017).

Bdng 4. Mgt s6 nhém hop chadt c6 hoat tinh sinh hoc cao tir vi téo (Fu va ctv, 2017)
Nhoém hep chit | Vi tao | Ham lwong (%) (sinh khéi kho)
Carotenoids

Lutein Dunaliella salina 04-0,8
B-Carotene D. salina 10
Fucoxanthin Chaetoceros sp., 15-2

Cylindrotheca sp., Odontella
sp., Phaeodactylum sp.,
Isochrysis sp.

111




https://doi.org/10.37550/tdmu.VJS/2020.02.028

Astaxanthin Haematococcus sp., H. 1-8
pluvialis

Acid béo thibt yéu

Eicosapentaenoic acid (EPA) Phaeodactylum tricornutum, 0,7%-6,1% trén tong sé lipid
Monodus subterraneus,
Porphyridium cruentum,
Amphora sp.

Docosahexaenoic acid (DHA) | Spirulina platensis, 17,5%-30,2% trén tong sé lipid
Rhizosolenia setigera,
Thalassiosira stellaris,
Crypthecodinium cohnii,
Isocrysis.

2.2. Ung dung ciia cac hop chit c6 hoat tinh sinh hec tir vi tao

Hién nay trén thi truong san pham vi tao duoc quan tm nhiéu nhit 1a Chlorella va
Spirulina, nguyén nhan chu yéu 1a do chiing c6 ham lugng protein va gia tri dinh dudng
cao, hon nira ching rat dé phat trién (Becker, 2004). Sinh khéi cua hai vi tao nay duoc
ban trén thi truong dudi dang vién, vién nang va dang long dugc sir dung nhu 1a chat bo
sung dinh dudng, va nd ciing dugc bd sung vao mi, thuc pham an nhe, 46 udng dé bd
sung thém dinh dudng hoic chat tao mau thuc pham (Hinh 1). Hang nam sinh khéi &
dang say khé cua Spirulina va Chlorella duoc san xuét véi véi khdi lwong 16n nhat (5000
tAn/ ndm) tuong duong véi 40 triéu d6 la My. Vi tao S. platensis 1a ngudn thyc pham bé
sung phd bién trén toan thé giéi va bo dudng nhit cho con ngudi. N6 da dugc ching minh
la mét ngudn cung cap tuyét voi ham lugng protein va acid béo khong no dé 1am phu gia
thuc pham, vitamin va céc hoat chét phenolics (Colla va ctv, 2007). Gan ddy céc nghién
ctru da chung minh hiéu qua caa vi tao (Chlorella, Spirulina) trong viéc kich thich hé
thdng mién dich véi dac tinh chdng oxy héa tao co ché hay diét khi u.

Hinh 1. Sinh khéi vi tdo dwoc thirong mai héa ¢ cac dang khac nhau
(Priyadarshani va Rath, 2012)

112



Tap chi Khoa hoc Pai hoc Thii Ddu M6t S6 1(44)-2020

Ngoai cung cap ngudn protein thi trong nhitng nim gan day vi tao con dung dé
san xuét nhién liéu sinh hoc va chiét xuat nhitng hop chat c6 gia tri cao duoc sir dung
trong nganh céng nghiép thuc pham, nudi trdng thiy san, my phdm va duoc pham
(Bang 5). Trong my pham, vi tao cd trong cac san pham chdng ning va chiam séc toc,
mot s6 loai dién hinh dwoc sir dung cho my pham 1a Chondrus crispus, Mastocarpus
stellatus, Ascophyllum nodosum, Alaria esculenta, S. platensis, Nannochloropsis
oculata, Chlorella vulgaris va Dunaliella salina.

Bdng 5. Mgt sé san pham c6 gid tri cao diwoc chiét xudt tar vi tdo (Li va ctv, 2008)

Nguén vi tao

Phycocyanin  (Spirulina  platensis), p
carotene (Dunaliella salina) astaxanthin va
leutin (Haematococcus pluvialis)

Eicosapentaenoic acid EPA) (Chlorella

Ung dung
Chat tao mau, my pham,

San pham
Phycobiliproteins
carotenoids

Polyunsaturated fatty | Phy gia thuc phiam, Thyc

acids (PUFAS) phdm chuc nang, dugc | minutissima), docosahexaenoic acid (DHA)
pham (Schizochytrium sp.) Arachidonic acid

(AA) (Parietochlorisincise)
Vitamin Thuc phdm Biotin (Euglena gracilis) a-tocopherol

(Vitamin E) (Euglena gracilisa) ascorbic
acid (Vitamin C) (Prototheca moriformis,
Chlorella spp.)

Ngay nay, viéc st dung Spirulina cha yéu 1a dé chiét xuat phycocyanin- mot sic
t6 phu quang hop mau xanh lam- mau xanh da troi (Priyadarshani va Rath, 2012).
Phycocyanin cé vai tro quan trong trong viéc ngan chan ton thuong ADN, loai bo goc
hydroxyl va peroxyl dong thoi Gc ché viém, giam pha né khi viém bang cach giam san
Xuat c&c chat tién viém trung gian: uc ché tiét TNF (Yéu t hoai tir khdi u- Tumor
necrosis factor)-anpha, giam nong do prostaglandin E2, wc ché giai phong histamin tur
dudng bao. Tiéu thy mot luong thuong xuyén cia phycocyanobilin ¢6 thé giup cho co
thé bao vé chdng lai ung thu va cac bénh khac. Mot s6 san pham tir vi tao c6 hoat tinh
sinh hoc cao dugc chi ra trén Bang 6 (Pang Diém Hong, 2019).

Bdng 6. Vai trd cua cac chat co hogt tinh sinh hoc tir vi tdo bién déi véi
sirc khoe ciia con nguweoi (Pang Diém Hang, 2019)

Ung dung trong linh

Chét c6 hoat

Nhém chat . Vi tao Hoat tinh vuc stec khée con

tinh sinh hoc i

nguo’l
Céc acid Acid Phaeodactylum Dinh dudng; Thuc phdm bé sung strc
béo eicosapentaenoic | tricornutum; Khéng khuan; khoe nguoi 16n va tré
(PUFAs- Porphyridium Khang viém em
acid (EPA) cruentum;
polyunsatur Crypthecodinium;
ated fatty ) Nannochloropsis;
Pavlova lutheri
Acid Crypthecodinium; Dinh dudng; phat | Thanh phan bé sung
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docosahexaenoic
(DHA)

Pavlova lutheri;
Isochrysis galbana

trién tri ndo

cho suc khoe

Acid y-Linolenic

Arthrospira

Bao toan mo;

Nang cao hé thong

(GLA) (Spirulina); Lam cham quéa mién dich
Porphyridium trinh 180 hoa
Acid arachidonic | Porphyridium Co mach Thudc chira bénh;

(ARA)

cruentum

Thanh phan b sung
vao thudc

Cécsictd | Phycocyanin Avrthrospira SAc t6 ty nhién; Thuc phdm bé sung sic
(Spirulina chéng viém va khoe; Thanh phan dinh
oxy hoa dudng; Thudc chira
bénh
B -carotene Dunaliella salina Tién vitamin A; | Thuc phdm bé sung stc
Chéng oxy hoa khoe; Duoc pham
Astaxathin Haematococcus Séc t6 ty nhién; | Biéu trj hoi chiing dng
pluvialis Khang viém; ¢ tay; Diéu tri dau
Chéng oxy hoa; nhtrc co bap
B sung vao ché
d6 an udng
Lutein, Chlorella Chéng oxy héa Dugc pham
zeaxanthin, protothecoides
canthaxanthin
Céc Proteins Dunaliella; Thuc phdm bé sung
protein/enz Arthrospira
yme (Spirulina);
Porphyridium
cruentum
Superoxide Porphyridium; Chéng oxy hoa, Thuc pham bé sung strc
dismutase (SOD) | Phaeodactylum khé&ng viém khoe
tricornutum;
Anabaena
Céc vitamin | Vitamin C; K; Arthrospira; Chat chdng oxy Hé théng mién dich
B, A E; a - Isochrysis galbana; héa; Hinh thanh
tocopherol Porphyridium té bao mau; Co
cruentum ché déng mau
Microcolin -A Lyngbya majuscula | Uc ché mién dich | Duoc pham
C4c hop Acid Okadaic Gambierdiscustoxic | Khéang nqéim | Liéuphap
chit Khac us,  Prorocentrum | Thuc day yeéu to

lima

tang truong than
kinh (NGF)

3. Két luan

Tom lai, vi tao 1a mot nguon sinh khéi tiém niang 16n khdng chi dé lam nguon
nguyén liéu cho qué trinh trich ly cac hop chat c6 gia tri sinh hoc cao ma con 1a nguén
thuc pham bo sung dinh dudng cho con ngudi nhu 1am thude b, chira bénh, vitamin va
tang cuong sic khoe. Astaxanthin, phycocyanin, fucoxanthin, sic té, protein, EPA va
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DHA 1a mét trong céc hop chat 6 gia tri thwong mai cao va tiém ning 16n ddi véi sic
khoe con ngudi. Ngoai ra, vai trd caa cac chit ¢d hoat tinh sinh hoc cao tir vi tao nhu tac
dung khang khuan, chong ung thu, khang nam, khang viém va diéu hoa mién dich ciing
da dugc chiang minh trong nhiéu nghién cttu. Can tiép tuc nghién ciru va phat trién hon
nita cac hop chat muc tiéu thdng qua viéc khai thac cac chung tao mai, cac ky thuat
nudi cai tién két hop véi viéc sir dung cac cong cu sinh hoc tong hop dé nang cao ning
suit cing nhu ham luong cua cac dugc chat ¢é trong vi tao.
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