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Loi gioi thieu

Cdc nha sinh vit hoc phdt hién ra tudi tho
néi chung cua sinh vit gip 8-10 lan thoi gian
gidi tinh thanh thuc, chin mubi. Néu cin ct
vao thoi gian gioi tinh thanh thuc cua con
- nguwot la 14-15 nam thi tu6i tho ctia con nguoi
sé la 110-150 tudi. Nhung thuec té'tudi tho cua
con ngwoi phin nhiéu chi cé 70-80 tubi®.

Tudi tho thuc té'di ngin chi bang khodng
mot nita so voi ly thuyét, nhwng thoi gian ma
co thé thyc sw khdoe manh - tiec la dat trang
thai thodi mdi toan dién vé mdat thé chdt va
tinh thin - lgi con ngin hon.

Cé mét “nghich ly” ton tai la ching ta
dang ¢ thoi dgi "tién b6” vbi cdc thanh twu
khoa hoc cong nghé, nhwng nhitng rui ro doi
voi swc khoe lgi c6 xu hwong ting. "Nghich
ly” nay cé thé dwoc 1y gidi boi nguyén nhin

&y Nguyén Piec Khién (2002). Méi triwong va Sirc khée. NXB
Lao dong - X3 hoi.



tir bén ngoai la do chit lwong méi truong va
nguyén nhdn bén trong la do sitc dé khang.

Dai dich COVID-19 dién ra trén pham vi
toan cdu, dwoc xem la mot “phép thi”. Qua
“thi nghiém” khong dwoc thiét ké"trwde do, co
Ié nhdn loai can nhan thirc lai trach nhiém voi
trdi dat va vdi chinh bdn thin cita moi ngeoi.
Dé la chia khéa quan trong dé mo cinh cira
cho tuwong lai.

Vi ton chi hop tdc, sing tao, truyén bd
tri thitc va phuc vu cong dong, Nhom nghién
cteu - giang day “Moi trieong va Tai nguyén
sinh vdt”, Dai hoc Pa Ning (DN-EBR) di
tong hop tw ligu va kinh nghiém nghién ciru
dé’ bién soan cubn sich nay. Vi mong mudn
Qidi thiéu cho ban doc hiéu biét r6 hon vé
nguon goc ciing nhw nhirng gid tri to lon cua
mot loai sinh vit rdt nhd bé. Nhwng “mau
xanh” cua chung co thé giup bdo vé dwoc ca
hanh tinh ciing nhw sitc khoé ctia chinh moi
con nguol chung ta.

6



Tdo xodn: lodi sinh vat ki diéu
M6t loai sinh vat rdt nho bé, mat thuwong
khong thé nhin thiy dwoc. Dudi kinh hién vi,
chiing cé dang xodn hinh 1o xo, kich thwdc
chi khodng 0,25-0,5mm. Viy ma chung song
chung véi nhau tgo nén mot mau xanh ki diéu.
Mau ctia sy song. Loai sinh vit dé dwoc goi la
‘Téo xoin hay con goi voi mot tén thong dung
khac, do la Spirulina.

Tdo xodn di xudt hién trén hanh tinh nay
ngay tie thuo ban so, cdch ddy chirng 3,5 H
ndm. Sw xudt hién cua chung ciing la khoi diu
cho sw phdt trién sw song, tién hod cua sinh
vdt trén qua dat nay. DE rbi sinh vit cit sinh
s01, phat trién va tién hod. Loai ngwot hién dai
xudt hién voi by ndo thong minh; nhanh chéng
tim kiém cdc nguon thikc dn phong phii va ché’
bién da dang. Sing tgo va ling quén. Dan din
nhitng nguon thuc phim ban so @y dd khong
con biét dén nita. Chi con lai cdc thé déin la
“chia quen” thay d6i? Mai dén nira sau ctia



the’ ki XX, nguoi phwong Tdy moi “khdm
phd” ra trén thé gioi nay con co sy hién dién
cua cong dong nguoi duwoc xem la “lac hdu”
nhung sitc khée rat cuong trang, tudi tho cao
va khomg mdy 6m dau, bénh tdt. Phat hién ky
thii dé dwoc cho la: don gian boi mét logi thirc
an tw nhién c0 mau xanh “ki diéu”, chinh la
Tdo xoin.

Tir nhitng phit hién &y, Tdo xoan dd duwgc
cdc nha khoa hoc trén thé gidi quan tam, voi
rdt nhiéu nghién cveu vé hod hoc, sinh hoc, y
hoc... Dé vdi sau do, T6 chiec Y € thé gici
(WH O) khang dinh “Tado xodn la san phdm tot
nhidt cho siec khoe con nguoi”. Lién hop quic
(UN) thi cho ring: “Tdo xodn la thwc phdm
tot nhdt cho twong lai”. 16 chirc Gido duc,
Khoa hoc wva Vin héa Lién Hiép Qudc
(UNESCO) thi goi “Tdo xodn la ngudn thuc
phim i twomg”. Dén lwot, Co quan Hang
khong va Vi tru Hoa Ky (NASA) va Co quan
vii tru chdu Au (ESA) thi xem “ddy la nguén
thiec phim thich hop co thé dioc ste dung cho
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cdc phi hanh gia trong nhitng chuyén du hanh
khong gian”, Cuc quan li thuc phdm va duoc
phim Hoa Ky (FDA) thi chitng nhin “Tao
xodn la mot trong nhitng ngudn Protein t6t
nhat”. Tét ca nhitng 10i hoa mi dy chinh la
“chia khéa thanh cong” cho nhitng nguot kinh
doanh sdn phdm Tdo xoan. Trén thi trieong
tran ngdp nhitng thwong hiéu khdac nhau va
nguoi tiéu dung dua nhau st dung ching cin
tim hiéu. Diéu quan trong la nguoi san xudt
va tiéu Ldﬂ:ﬂg dirng quén rang: niém tin va sy
hiéu biél nén song hanh voi nhau, dé cong
hwong, phdt trién va bén vieng. Dirng cd
tin v0i mat niém tin khi khong may gdp phdi
“sw 0" bit ngo.

Cudn sdch nay véi mong mudn giup ban
doc hiéu rd hon vé Tdo xoin véi vai tro bdo vé
siec khoé cua con nguoi va ca trdi dit cua
chung ta. DN-EBR mong mudn cung cong
dong chung tay bao vé moi truwong song va bdo
vé stkc khoe cua moi nha, trudc cdc hiém nguy



tie dich bénh va cic bénh hiém nghéo ma bat
cie ai ciing c6 thé mac phdi.

“Hiy coi thirc dn la thudc va thudc la thiec
an - Let food be thy medicine and medicine be
thy food” nhw 101 cua Hippocrates - 6ng t0 cuia
Y hoc phwong Tay day bdo ching ta. Pong thoi
ciing thdu hiéu triét li sdu xa ma Dong phuwong
hoc chi ra rang: “dn udng 1a khiu rdt quan trong
d¢’ thwec hién moi quan hé giika con nguoi voi
thién nhién va vii try, qua do thuc hién nguyén
Ii Thién - Dia - Nhin hop nhdt”®.

Da Nang, thang 10 ndm 2020,

Nhoém tac gia

2 Ngd Bire Vugng (2010). Minh triét trong dn udng cia Phuong
Pong. NXB Téng hgp Thanh phd Ho Chi Minh.
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Tén goi va dac diem

Tao xoan con dwoc goi la Spirulina,

nhwng Spirulina chwa han la Tao xoan.




Tao xoan hay thuong goi 1a tdo
Spirulina, dugc xem la hau du¢ cua mot
trong nhing dang song dau tién hinh
thanh trén Trai Dat - vi khuan lam. Tw 3,5
ti ndm trwdc, vi khuan lam hay tao lam da
bat dau tao ra bau khi quyén giau oxi, tao
diéu kién dé cac su song khac co thé phat
trién. Tuy nhién, vai tro0 diéu hoa sinh
quyén cua tao trong tu nhién ciing dan
giam xudng va bi "lang quén” trong mot
thoi gian rat dai. Mai dén gan day, khi con
nguoi dang d6i madt voi nhitng van dé nan
giai nhu an ninh luong thyce, 0 nhiém moi
truong, mat can bﬁng sinh thai... thi tao lai
mét [an nita duoc nhac dén nhu mot giai
phap day tiém nang. Tao c6 thé dugce s
dung lam thuc pham, thitc an chin nudj,
duwgc pham, phan boén, nhién liéu sinh
hoc, cai tao chat lwuong moi trueong... Tam
quan trong cua tao gio day da dugc quan
tam dac biét. C6 thé noi, day la "su hoi

sinh” cua tao!
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Dang séng 3,5 ti ndm tuéi V@O

Khi vita duwoc hinh thanh, Trai Dat
thwc su rat khac véi nhitng gi chung ta
duoc thay ¢ ngay hém nay. Vao Lién dai
Thai C6 (khoang 3,8 dén 2,5 ti nam trudc),
Trai Pat la mét hanh tinh véi bé mat hau
hét 1a dai dwong chita day sat hoa tan va
- khong khi chita phan 1én 1a khi hidro, hoi
nuroc, cacbon dioxit, nito va metan. Trong
thoi ki nay, oxi trén Trai Pat la cuc ki
thap, nén nhitng dang séng dau tién xuat
hién la nhittng vi sinh vat ki khi,

Su song bat dau chuyén minh tir mot
si kién tién hda ngau nhién vao khoang
3,5 t1 nam truwdc, do la sw hinh thanh
nhém sinh vat quang hop dau tién - vi
khuan lam (Cyanobacteria) hay thwong
dugc goi la tao lam (Cyanophyta). Nhom

(v Henrikson, R. (1989). Earth food spirulina. Laguna Beach,
CA: Ronore Enterprises, Inc, 187.

@ hitps://www.science.org.au/curious/space-time/origins-life-earth.

& https://feapsweb.mit.edu/news/2018/how-carth-got-its-oxygen.
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vi khuan nay ¢6 kha ndng sit dung nang
lugong tir anh sang mat troi dé€ chuyén hda
Cacbon Dioxit (CO2) va nude (H20) thanh
cdc hgp chat hitu co d€ sinh trudng va
thai ra oxi (nhw phuirong trinh dwdi).
Anh sing
6CO2 + 6H20 — CoHi20s + 602

S xuat hién va phat trién rong khép
cua cac vi khuan lam, da tao ra nhiéu oxi
hon trong dai duong va trong khong khi,
pha vo su can bang hoa hoc ctua Trai DAt
trede d6. Thiét 1ap nén moét thé can bﬁ“ing
moi thong qua Sy kién Dai oxi hda (The
Great Oxygenation Event). Cac hoda thach
c6 nién dai khoang 3,5 ti nam, cho thdy
cac s¢i nho cha cac té bao don 1é nay xép
chéng 1én nhau, hinh dang caa ching rat
gidng vdi Tao xodn hién nay (hinh 1).

18 Cén gai va- die diem



Hinh 1. Hoa thach tao lam®

Vi khuan lam dan xam chiém dai
duong va ti€ép tuc tao ra oxi voi nong do
ngay cang lon. Chinh su tich lay oxi trong
thuy quyén va sinh quyén trong hon 1 ti
nam da tao tién dé cho mot thoi ki moi voi
s xuat hién cua mot dang song phuc tap

hon do la nhom sinh vat nhan chuan.

@ Hoa thach vi sinh vat dugc cho la mgt trong nhung loai
tao lam ¢d dai dugc phat hi¢n 6 Tay Uc ¢6 nién dai khoang
3,5 ti nam trudc. Ngudn: Department of Earth, Planetary and

Space Sciences, University of California Los Angeles.

“Gada xadn bdo wé siée khde va trai dat 19



Theo Thuyét ndi cong sinh®, sinh vat
nhan chuan la két qua tién hoa cua cac
sinh vat nhan so thong qua ndi cong sinh.
Vi du nhu ti thé ¢ sinh vat nhan chuan
dwoc cho la ¢ nguodn goc tir vi khuan hiéu
khi c6 (Proteobacteria), con luc lap chinh
la vi khuan lam ¢6 dai ¢6 kha nang quang
hop. Ngay cang ¢6 nhiéu bang ching
khoa hoc ung ho thuyét nay. Bién
hinh nhuv thuc vat tréen can da dwoc
chitng minh chinh la "hau du¢” cta nhanh
tdo luc - mot trong nhitng san pham sau
qua trinh ndi cdng sinh so cap gitta mot

vi khuan mang ti thé va vi khuan lam.

& Thuyét ndi cdng sinh (Endosymbiotic theory) dwoc dé
xuét boi Konstantin Mereschkowski (1905) va phat trién boi
Lynn Margulis (1967}.
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a N§i chng sinh so cép (18n 1)

) Nhan Wi khuan W{} - mkhgirg_lam —— wit:;?: r:-ua;m
® Nucleomarph ‘mang ti thé s
@D Tithé

@ Lap thé 2 mang
@ Lap thé 3 mang
@ Lap thé 4 mang

Nhom tao lyc va g
s thcittrngn (@0

Noi chng sinh
1&n 3 & mdt

s& |oal vi tdo

Hinh 2. Sw tién hoa cua cic nhom tdo
theo thuyét noi cong sinh®

© Egeland E.S. (2016) Carotenoids. In: Borowitzka M., Beardall J.,
Raven J. (eds) The Physiology of Microalgae. Developments in
Applied Phycology, vol 6. Springer, Cham.
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Nhu vay ¢ thé thay, tao lam khong
chi tao ra oxi - diéu kién séng thiét yéu
cho cac sinh vat ton tai va phat trién, ma
con triec tiép tham gia vao sy tién hoa
hinh thanh gidi thwc vat cuc ki da dang
nhw ngay nay.

Tao la mot trong nhitng nhém sinh
vat co su Sé’ng manh mé nhat trén hanh
tinh, xuat hién tir thuo so khai va ton tai
mai dén ngay nay. Véi su xuat hién cua
thuce vat, vai tro ctia tao doi véi te nhién
duong nhu bi quén lang, mdc du nhirng
dong gop vao viéc diéu hoa khi hau, tham
gia duy tri cac chu trinh sinh dia hoa cta
nhém sinh vat ndy van la rat 16n. Chi gan
day, khi thé giéi d6i mat voi hang loat
khang hoang, thi nhitng cong bé khoa hoc
da ching minh nhitng gia tri so khdi va
ton tai voi thoi gian cia nhém sinh vat san
xudt bac 17 quy gia nay.

7 C6 kha nidng quang hop chuyén doi dnh sang thanh ngudn
néing lugng sdng cho toan bd chudi thixe an.
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Tao bao gom ca vi tao va tao 1on (rong
bién), dang la nhom d6i tuong dwoc quan
tam nghién atu trén toan thé& gioi. Rat
nhiéu cac gia tri d6i vdi sirc khoe con
nguroi va hé sinh thai da duwgc kham pha.
R4t nhiéu loi ich da dugc thir nghiém va
dwa vao trng dung. Co thé noi, Tao dang
~thue s diroc "hodi sinh".

Ten goi

Tao xoén hay thuong goi la Spirulina,
nhung céi tén nay van chua phan anh
chinh xac “nguén cfi” cua chung.

Nam 1852, Stizenberger da mo ta va
phén lap lan dau tién nhiéu loai thudc chi
Arthrospira. Nam 1932, nhiing loai thudc
chi Arthrospira va cac loai c6 dang soi xoan
dc déu duoc Geitler gop chung thanh mot
chi duy nhat la Spirulina. Tuy nhién, tredc
Geitler, Gomont (1892) da tach biét hai chi
trén dya vao sy hién dién cta vach ngan

t& bao hodc sy phan chia té& bao. Cac loai

“Gado xadn bao vé siée bhide va tiii dat 23



tdo Spirulina khong c¢6 vach ngan va cac
loai Arthrospira ¢4 vach ngan.

Cac nghién ctru chi tiét gan day, kiém
tra hinh thai, sinh ly, sinh hoa va dac biét
nho phan tich phan tir da chi ra rang hai
chi Spirulina va Arthrospira co su khac biét
ro rét®, Nhw vay, vé tén khoa hoc caa Tao
xoan ma ching ta d& cip chinh 1a loai
Arthrospira  platensis, chi khong phai
Spirulina platensis.

Tuy nhién, cac san pham tir sinh khoi
loai Arthrospira platensis van dugc goi la
Spirulina, mac du hai chi nay da duoc
ching minh la khac biét. Tham chi nhiéu
cong bd khoa hoc hién nay van dung tén
khoa hoc caa loai tao nay la Spirulina
platensis. Mot trong nhtng nguyén nhan
chinh la do Spirulina da quen dung.

® Gershwin, M. E., & Belay, A. (Eds.). (2007). Spirulina in human
nutrition and health. CRC press.
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Phan loai khoa hoc?
Gioi Eubacteria

Nganh Cyanobacteria

Lop Cyanophyceae
Bo Oscillatoriales
Ho Microcoleaceae
Chi Arthrospira
Loai platensis

Hinh 3. Spirulina platensis (Norst.) Geitlert?

@ M.D. Guiry in Guiry, M.D. & Guiry, G.M. 2020. AlgaeBase.
World-wide electronic publication, National University of
Ireland, Galway. http://www.algaebase.org; searched on 01
September 2020.

(10 https://utex.org/.
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Ddc diém

Phén bo:

Tao xoan ¢é phan bd rong, dugc tim
thdy trong dat, dam lay, nuoc ngot, nudc
lo, nwoéc man va tham chi ca trong cac
ho khoang néng. O méi trudng nudc ¢
tinh kiém véi pH = 8,5-11 va d¢ mgn cao
(>30g/1), dac biét ¢ nhitng vung cé bic xa
mat trdi quan thé Tao xodn thudng phat
trién manh mé va chiém wu thé. Day dwoc
xem la moi truong khac nghiét doi voi
nhiéu sinh vat, nhung lai la moi truong li
twong cho su sinh treéng ctia Tao xoan.

Tao xodn séng trong khoang nhiét do
t6i wu tur 35-38°C, mdt s6 chung co kha
nang chiu nhiét c6 thé song trong khoang
35-40°C. Diéu kién nay c6 thé da uc ché su
phat trién ctia nhiéu loai vi sinh vat. Vao
ban dém, vi tao co thé chiu dugc nhiét do
twong dd6i thap khoang 15°CUb. Mot sO

(0 Habib M. A. B. 2008). Review on culture, production and use of
Spirulina as foad for humans and teeds for domestic animals and
fish. Food and agriculture organization of the United Nations
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moi treong song ty nhién li tedng caa chi
Arthrospira trén thé giéi dwgc thé hién
trong Bang 1 va Hinh 4.

Bang 1. Mot s0'mdi truong tw nhién

cua Tdo xodn (12

Chau luc | Quéc gia | Pia diém
Chad Ho6 Natron
Ho Bogoria
Kenya
Ho Simbi
Chau Phi —
Ethiopia | Ho Chiltu
Egypt Hoé Maryut
Algeria | H6 Tamanrasset
. | Trung Ho Nanking
Chau A y
| OcC Ho6 Bayannur
My Pha Del Mar
Chau My | Peru Ho6 Huacachina
Uruguay | Montevideo

03 Sili C, Torzillo G, & Vonshak A. (2012). Arthrospira
(Spirulina). In Ecology of cyanobacteria II (pp. 677-705).
Springer, Dordrecht.
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HB Rudolf (Kenya) |
]Hﬁ .M.rrr'nn {Tunzan-:":.:.]. - |

| Hb Elementaita {K;:nyu}

Hinh 4. Phin bo ' mdt s6'moi trieong song tw
nhién ciia Tdo xoan™

Hinh thdi:

Dac diém hinh thai dic trung ctia cac
loai thudc chi Arthrospira la cau tao dang
soi da bao - chuoi t€ bao sip xép thanh
dang hinh tru dai va xodn mo cé duong
kinh twong doéi 16n, déi khi nhé dan & hai
au va c6 cac vach ngin t&€ bao rd rang

(Hinh 5).

W 1IMSAM, N. S. for. (n.d.). IMSAM - IIMSAM Spirulina
Resource Centre. Retrieved June 9, 2019, from
http://iimsam.org/eng/?page_id=1359
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Hinh 5. Hinh thdi dién hinh
cua A. platensis®

Puong kinh soi da bao trong quan thé
Arthrospira ngoai ti nhién dao dong trong
khoang 2,5 dén 16um, trong khi duong
kinh vong xoan thuong dudi 80um va do
rong gitta cdc vong xoan 1a khoang 15 dén
60um. Sy khac biét vé kich thwdc va cac
ddc diém hinh thai khdc cta Tao xoan
khong chi ton tai gitta cac quan thé ma
con ¢6 sy khac nhau trong mot quan thé
do anh hudéng cua diéu kién moi truong
song (hinh 6).

(9 Sili, C., Torzillo, G., & Vonshak, A. (2012). Arthrospira
(Spirulina). In Ecology of cyanobacteria II (pp. 677-705).
Springer, Dordrecht.
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Hinh 6. Sw bién doéi hinh thdi Tdo xodin
(A. platensis) 0 hai khu vic ho khic nhau:
(a, b, c) quin thé'tdo ¢ Ho Kailala;

(d, e, ) qudn thé'tdo ¢ hd Kossorom;
(Thwoc ti 1¢ = 40um)



Mot s6 chung vi tdo thudc chi
Arthrospira ¢6 kha nang tiét chat
nhiy, dic trung nhue loai Tdo xoan
(A. platensis) dwgc phan lap trén dia
thach ¢ ho Kailala. Hién twong nay xuét
hién khi bé mat cta dia thach bat dau
kho6. Trong diéu kién d6, chang sé ty
- d6ng xoan cire dai thanh hinh nén va tiét
ra mot lop polysaccharide hay mang
nhay bao quanh cac sgi da bao (Hinh
7a). Trong moét sd trwong hop, mang
nhay c6 thé chi bao quanh mét s¢i da
bao (Hinh 7b), khi 16p mang nay vo ra
sé giai phong 2-4 soi da bao (Hinh 7¢).
Hién tuong tiét chat nhay dwoc xem
nhue mot co ché te vé khoi cac diéu
kién bat loi nhu bi thiéu nuwdc hay sOng
trong cac diéu kién ban khd tai na
cua cac hd trong tu nhién. Trong thoi
gian chdng chiu véi diéu kién khac
nghiét cua moéi truong, lép mang nhay
cua vi tao s€ cang day len theo thoi gian
(Hinh 7d).
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Hinh 7. Hinh thdi Tdo xoan (A. platensis)
dwoc quan sdt trén dia petri.

(a) Cac sgi da bao dwoc bao trong mot 16p
mang nhay;

(b) Mot soi da bao trong mot Lop
polysaccharide;

(c) Cac soi da bao dwoc hinh thanh (phdt
tin) tie mot soi soi da bao déng xodin;

(d) Cdc soi da bao trong mdt lop day
polysaccharide trén dia thach da dwoc
nhuom mau.

(Thwoc ti 1¢ twong wng: a, c = 40um,
b=20um, d=100um)
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Trong mot vai treong hop, quan sat
thdy mot s6 soi da bao & dang so¢i thang
hay gan nhu thang (Hinh 8). D4 c6 mot s
cong bo vé s anh huong vat li va hda hoc
lén sw cudn xoan va dudi xoan cua chi
Arthrospira. Hinh dang cudn xoan 1a mot
ddc trung hinh thai caa Arthrospira, khi soi
bi dudi xoan (6 dang soi thang hodc gan
nhu thang) thuong sé khong déng xoan
lai nita. Nhitng nghién ctu chi ra rang,
hién twong nay cé thé do dot bién trong
moOt soi da bao.
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Hinh 8. Hinh thai sgi da bao ¢ dang soi thfi?’ng

Gado xadn bda vé sike khde va tii dat 33



Sinh truéng:

Qua trinh sinh triedong va hinh thanh
cdc hop chét sinh hoc quan trong cua vi
tdo c6 thé€ bi anh hudng boi cac yéu td
nhu: anh sang, nhiét do, pH, d0 mdn va
dinh dudng®.

Anh sdng:

La sinh vat quang ty dudng, nén sinh
truong va phat trién cta Tao xoan chic
chin bi chi phdi manh bdi diéu kién anh
sang. St dung hi€u qua anh sang dang la
mot thach thic lon trong cong nghiep
nudi tréng vi tao.

Trong diéu kién phong thi nghiém,
sinh truéng ctia Tao xodn t6i wu trong
khoang cuong do anh sang dwdi 400pumol
photon/m?/s. Cuong d6é anh sang nay
nho hon rat nhiéu so vdi cac gia tri thu

1% Sili, €., Torzille, G., & Vonshak, A. (2012). Arthrospira
(Spirulina). In Ecology of cyanobacteria Il {pp. 677-705).
Springer, Dordrecht.
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dugc ngoai ty nhién vao nhimg ngay he
(1850 - 2000umol photon/m?/s). Tao can
rat nhiéu anh sang dé duy tri sw phat trién
on dinh ctia quan thé Tuy nhién, véi
ceong dd anh sang mat troi qua cao, hién
twong 1rc ché quang hop, tic la tdo mat
kha nang quang hop do ton thuwong hé
'thdng quang hdéa co thé xay ra. Chinh vi
vay, khi nudi trong vi tdo quy moé cong
nghiép duwdi diéu kién dnh sang ty nhién
can c6 thiét bi che sang, d& han ché& bét
ceong do anh sang trong ngay, ddc biét la
giai doan quan thé con tré.

Tédo dwgc quan sat thay khong sinh
tredng manh & diéu kién chiéu sang voi
cuong dé thap, tuy nhién lugng protein
va sic td tong hop lai ting. Hién twong
nay la moét trong nhitng phan tng tu diéu
chinh ctia t&€ bao dé thich nghi véi diéu
kién bat lgi. Bén canh d¢6, cac phd anh
sang khac nhau ciing ¢6 anh hudng nhat
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dinh dén thanh phan hoéa hoc cta tao, do
déc tinh hap thu ning leong cua cac sac to
trong tao O cac buwoc song khac nhau la
khong gidng nhau. Vi du ¢ cung cuong
d6, ham luwgng protein cao nhat dugc ghi
nhan la dudi anh sang xanh lam, dé va
thap nhat ¢ xanh luc trong khi sinh truedng
tot nhat néu dwoc chiéu sdng anh do.

Co thé thdy, anh sang dong vai tro
cuc ki quan trong doi vdi tao. Do &6
trong nudi trong, day la yéu tdé duoc quan
tam hang dau, d€ t6i wu hda nang suat,
chat luwong tdo cing nhu téi wu hda lgi ich
kinh té.

Nhiét do:

Nhiét d¢ tac ddng 1én cac phan tng
sinh hdéa cua tao. Ngoai ra, nhieét do
con anh huong dén kich thwéc t€ bao,
hinh thdi va thanh phan hda hoc ctaa tao.
Tao xodn cd thé sdng & bién do tir 15°C

dén khoang 38°C. Do6i v6i mét s6 chung
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chiu nhiét, sinh trieong t6i vu & khoang
35 - 40°C. Nhiét d6 va anh siang c6 mdi
quan hé mat thiét véi nhau, cuong do anh
sang cao va thoi gian chiéu sang dai ¢4 thé
lam cho nhiét do tang cao vuot nguodng
chiu dung cua tao, gay tec ché sinh tredong.
Chinh vi vay, trong sudt qua trinh nudi
trong, can kiém soat chat ché nhiét d6 va
cAc yéu t0 anh huong dén nhiét d6 nhu
ceong do, mirc 49, thoi gian chiéu sang va
toc do dao tron d€ duy tri ngudng nhiét
d6 pht hop cho qua trinh sinh trueong va
tong hop cac chat caa vi tao.

pH:

pH dugc coi la yéu t6 chi thi, phan
anh cac thanh phan nuéi dudng tao. Chu
yéu la ngudn bicarbonat, nito va khi CO:
hoa tan. Tao xoan phat trién t6t & pH ti
9 dén 11. Pay la diéu kién li tudng cho
phép nudi vi tao trong cac hé thong mo,

nhung van han ché sy tap nhiém tir cac
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loai tao gay hai, vi sinh vat, dong vat
nguyén sinh hay cac sinh vat khac.

Dinh duong:

- Nito:

Nito la chat dinh dudng quan trong
nhat gop phan tao ra sinh khéi vi tao.
Ham lugng nito trong sinh khoi vi tao co
thé dao dong tit 1% dén hon 10%. Tuy
thudc vao ngudn cung cdp va ham luwong
c6 sdn trong t& bao, & moi loai sé c6 ham
leong nito trong t€ bao khac nhau. Nho
enzyme nitrogenase va ATP trong té bao,
nito dugc tdng hop thanh protein théng
qua phan trng khtt. Tao lam la nhém c6
kha nang c§ dinh dam va chuyén héa nito
te do & dang khi thanh amoniac, nitric
hay nitrat. Day la dang ma sinh vat c6 thé
hap thu va chuyén hda thanh protein va
cac acid nucleic. Tuy nhién, chung chi c6
thé chuyén hoéa khoang 12 - 15mg nito
0 dang phan tir trong khong khi. Chinh
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vi vay chung st dung nito bang cach
dong hoda cac dang nitric (NO), nitrat
(NOs.), amoni (NHs, (NH4)2504, NHa(Cl,
(NH2)CO). Cac cdng bd gan day cho thay,
khi danh gid sy anh huodng cha ngudn
nito (NaNQOs) dén sy sinh trudng va téng
hop cac hop chat carotenoid, phenolic va
diép luc co ti 1€ nghich véi nong dd nito
cao trong moi treong. Ngoai ra, nhiét do
va nong do nito trong moi trieong c6 quan
hé v6i nhau. Cac hgp chat protein, lipid,
phenol va sinh khéi vi tdo cao hon & 30°C
so vai 35°C, nhung ndéng d6 nito duong
nhw khong anh hirong dén liegng protein,
lipid hodc phenol. O 30°C, c¢6 thé giam
nong d0 natri nitrat trong moi truong
nudi cdy Zarrouk®® ma khong lam giam
nang suat, tir do giap tiét kiém chi phi khi
canh tac quy mo lon.

(1) Mai trueomg dinh dudng 1i tuwong cho sip sinh trirong va phat
trién cua Tao xoan, dugc sir dung rong rai trong phong thi
nghi€m cting nhtr cong nghiép.
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- Cacbon:

Cacbon la nguon dinh dwdng thiét
yéu d€ tong hop cac axit amin, tao nén
protein va cac thanh phan té€ bao khac.
Cacbon c¢6 thé dwoc vi tdo sir dung dwdi
dang vo co hodc hru co. CO: va HCO:s
duwoc vi tao st dung nhu moét ngudn
cacbon v6 co thong qua qua trinh quang
hop. Trong gian bao, HCOs dugc chuyén
déi thanh CO: nho enzyme carbonic

anhydrase.
- Photpho:

Tao sir dung chu yéu la photpho v co
dwol dang K:HPOs. Day la mét trong
nhitng nguon dinh dudng quan trong
trong qua trinh xay dung va tong hop cac
chat trong té bao. Photpho la thanh phan
cua chat nguyén sinh va nhan té bao, co
anh huodng truc ti€p dén qua trinh phan
chia t€ bao, tinh thadm, kha nidng hap thuy
dinh dudng ciing nhue kha ndng chong
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chiu caa vi tao. Ngoai ra, Photpho con
tham gia xay dung nen ADP, ATP la
nhitng hop chat giau nang lwong sinh hoc,
anh huong dén cac qua trinh sinh hoc ctia
tao nhu ho hap va quang hop.

- Khoang va vi luong:

Tuwong twy voi cac loai sinh vat khag,
nguon dinh dudng khoang va vi luong
dong vai tro quan trong trong cac qua
trinh xtic tac, van chuyén, bién déi va hinh
thanh cac hop chat can thiét caa t& baot”.

+ Luu huynh (S): Vi tao stt dung hop
chat luu huynh dang v6 co SO« Luu
huynh tham gia hinh thanh mot s6 hop
chat quan trong anh hudng lén qua trinh
sinh trtfé’ﬁg, qua trinh trao ddi chat va
hoat dong sinh li. Trong cac phan tw
protein, luu huynh tao nén cac lién két
disunfit (-S-S-) bao dam tinh 6n dinh vé
cdu trac cua phan ti protein.

1 Hoang Minh Tan va cfng s (2006). Gido trinh Sinh I
thure vat. NXB Nong nghiép, Tr. 240.
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+ Canxi (Ca): Tham gia vao hinh
thanh nén mang t€ bao, c6 vai tro trong
viéc hinh thanh nhiém sac thé va qua trinh
phan chia té bao.

+ Magie (Mg): C6 vai tro quan trong
trong trao ddi chat va hoat dong quang
hop. Mg la thanh phan cta phan t diép
luc, quyét dinh hoat ddng quang hop clia
té€ bao. Mg hoat héa cho hang chuc enzyme
trong cdc phan ung trao do6i gluxit lién
quan dén qua trinh quang hop, hé hap
va trao do6i axit nucleic, cac phan tng cé
lién quan dén ATP. Dac biét, hai enzyme
rat quan trong trong qua trinh ¢ dinh CO:
la RDP-cacboxylaza va PEP-cacboxylaza
dwgc hoat hoa boi Mg. Ngoai ra Mg tham
gia vao qua trinh hinh thanh thanh té bao,
qua trinh tong hop protein, ...

+ Sat (Fe): T€ bao vi tao hip thu sit
duwdi dang Fe?* ¢o vai tro hoat hda enzyme.

Sit khong tham gia vao thanh phan cta
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diép luc, nhung lai ¢c6 anh huong quyét
dinh dén su tong hop diép luc trong t& bao.
Ham lwong Sét trong t& bao c¢6 quan hé

mat thiét dén ham luong diép luc.

+ Mangan (Mn): Day la nguyén t6 vi
lugng tham gia vao hoat héa rat nhiéu
enzyme cua chu trinh Krebs, sy khix nitrat
va quang hop. Do dé Mangan anh hwong
dén cac qua trinh sinh li quan trong nhw
quang hop, hé hap va dinh dudng nito
clia t€ bao.

+ Dong (Cu): Hoat héa nhiéu enzyme
oxi hoa khit, cic enzyme ma Pong hoat
héa lién quan rat nhiéu dén cac qua trinh
sinh 1i va héa sinh trong t€ bao nhu tong
hop protein, axit nucleic, dinh dudng nito,
hoat dong quang hop.

+ Kém (Zn): Tham gia hoat hoa
khoang 70 enzyme lién quan dén nhiéu
qua trinh bién d6i chat va hoat déng sinh
i nhe qua trinh dinh dudng photpho,

o xodn bio vb site bhie v tuii dat 43



tong hop protein... nén anh huwdng nhiéu
dén qua trinh sinh tredng cua té bao.

Sinh san:

Vong doi ciia Tao xoan dwoc nudi cay
trong phong thi nghiem kha don gian®9,
thé hién 6 Hinh 9.

Hinh 9. Vong doi cua Tao xoan:

(a) hormogonia: tao doan;
(b) Necridia: hoai tao

(8 Ciferri, O. (1983). Spirulina, the edible microorganism.
Microbiological reviews, 47(4), 551.
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Tao xoan sinh san theo hinh thirc vo
tinh la phén chia té€ bao. Tir mét soi da bao
ban dau phan chia tao ra cac soi da bao
moéi théng qua hinh thanh cac t€ bao
chuyén biét duwgc goi la hoai bao
(necridia)®®. Ttr d6 phan chia ra cac chuoi
t& bao ngan hon (tir 2 - 4 t& bao) duoc goi
la tao doan (hormogonia). Mbi tao doan,
cac cac hoai bao ¢ hai dau sé dan mat di,
cac t&€ bao lién ké sé trd nén tron hon va
hinh thanh vach té bao mong. Trong thoi
ki sinh san, tao ¢6 mau xanh nhat, t€ bao
chat it hat hon. Trong qua trinh sinh san,
khi gap diéu kién khong thuan loi, Tao
xo0an cling hinh thanh bao t bao vé gidng
nhu vi khuan, duge goi la bao tir mang
day (akinete). Bao tir mang day dwoc hinh
thanh tir nhimg té bao dinh dwéng, tich
iy nhiéu chat dg trit, boc mang day ¢
phia ngoai va khi gap diéu kién thuan loi

19 Vach t& bao & hai dau cia mdi t€ bao hoai tix dan hep lai va
hoa nhay.
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bao t&r chui ra khoi mang, nay mam thanh
tao moi.

Tém lai, ¢6 thé ndi tdo xo0an 1la mot
trong nhitng nhom tao dwgc gidi khoa hoc
nghién cttu ky nhat vé nhitng dac diém
sinh hoc, ddc diém tién hoa ciing nhuw
nhiing ung dung trong nhiéu linh vyc
khac nhau. Tuy nhién, nhitng hiéu biét vé
tao xodn va nhimg loi ich tiém ning ma
tdo xoian mang lai van con kha méi mé,
chira dwoc phd cadp rong rai dén nhiing
nguoi tieu dung hay tham chi la nhiing

nguoi truc tiép tham gia san xuat.
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Lién hop qudc cong nhan Tao xoan 1a
thywe pham tot nhét cho tuong lai; To chirc
y t& thé gidi mo ta Tao xoan 13 san pham
tot nhat cho stie khde con nguoi; UNESCO
goi Tao xoan la ngudn thuc phadm li
tiedng; NASA va ESA xem Tao xoan la
nguon thwc pham thich hop ¢é thé duoc
stt dung cho cac phi hanh gia trong nhiing
chuyén du hanh khong gian; FDA ching
nhan Tao xoan la mét trong nhitng ngudn
protein t6t nhat. Cau hoi dat ra g,
Tao xoan cé nhitng thanh phan gi ma cac
td churc uy tin trén da “ban tang” nhiing
mi tix nhue vay? Nhitng thong tin dudi
day dwoc tong hop tir nhiéu ngudn tu
licu khoa hoc co gia tri sé giai dap cho

chung ta.
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Protein (dam)V @

Ham luong protein ctia tao xodn dao
dong tit 50% dén 70% trong lugng kho.
Pay duoc xem la cao nhat so véi cac thuc
phdm thong thuong nhu thit dong vat va
ca ham leong protein dao dong tir 15-25%;
dau nanh (35%), dau phong (25%), tring
(12%), ngd cbc (8-14%), stta nguyén
chat (3%).

Protein tir Tao xoan duoc danh gia 1a
hoan hao, vi ching bao gobm day du cac
axit amin thiét yéu, chiém dén 47% téng
luong protein va ham lugng cua cac axit

amin déu dat hodc xdp xi murc li twong ma

0 Falguet, ]., & Humi, J. P. (1997). The nutritional aspects
of Spirulina. Antenna Foundation. Available online at:

https://www.antenna.ch/wp-content/uploads/2017/03/Aspect
Nut_UK.pdf.

21 Habib, M. A. B. (2008). Review on culture, production and
use of Spirulina as food for humans and feeds for domestic
animals and fish. Food and agriculture organization of the
United Nations.
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To chiic Nong Luong thé gidi (FAO) dua
ra. Cac axit amin chtta luu huynh nhu
methionine va cysteine c6 trong Tao xoan
véi ham lugng thap nhat trong s cac axit
amin khac, nhung cting da dat 80% so voi
muc li tuong.

Véi s6 lugng va ham lugng cac axit
amin nhu vay, gia tri sinh hoc cua protein
trong tao xoan la rat cao. Co6 thé t3i wu san
pham tir tao bang cach két hop bd sung
mot nguon giau axit amin chita luu huynh
nhu gao, lia mi va hat ké, hodac mét sé
loai hat c6 dau nhw virng. Phuong thuc
nay da dugc cac chng dong dan cu quanh
hé Chad® ap dung tir lau doi, ho an tao
X03n cung voi hat ké dac biét giau

methionine va cysteine.

W H6 Chad: ho ty nhién & Chdau Phi ¢o diéu kién mai truiromg
thich hyp cho tao vodn chidm uu the.
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Viéc hdp thy cac protein hiéu qua hay
khong phu thudc vao kha nang tiéu hoa
protein. Khong gidng nhu cac ngudn thuec
pham khac, t€ bao Tao xodn khong cé
thanh xenlulozo, thay vao d6 la mét 16p
vo murein tuong déi mong. Do d6 kha
ning con nguoi hap thu protein tir tao la
rat cao, dat dén 83-90% d6i voi tao kho va
95,1% d0i voi tao tuoi da qua xw li lam
sach. Chinh vi vay, Tao xoan khéng can
niu chin hodc xu li dé tang sy kha dung
cua protein. Kha ning tiéu hoa protein dé
dang c6 y nghia ddc biét doi voi nhiing
ngudi mac chirng khé hap thy va nhit 1a
tré em suy dinh dudng. Day la mét vu
difm dang quan tam khéng chi doi
vOi nguoi tiéu thy ma con cho ca nha

san xuat.
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Lipid (chdt béo)® ©

Ham luwong lipid tong s6 trong Tao
xoan tir 5,6 dén 7% trong luong kho. Mot
s6 nghién cttu khac thi khang dinh ham
lwong lipid ¢6 thé 1én dén 11% tuy thudc
vao phuong phap chiét xuat.

Chat béo thiét yéu (axit béo khong
bao hoa) trong Tao xodn chiém khoang
1,3 - 15% tong so lipid. Tuy nhién, mét s
nghién cttu phét hién rang, ti 1é nay cd thé
[én dén 25 dén 60% tuy chung. Nhu cau
axit béo thiét yéu la khoang 1-2% ning
lvong tiéu thu doi voi nguoi 1on va 3%
d6i véi tre em boi lugng lipid thiét yéu
ndy c¢6 anh hudéng dén hé thdng mién

) Falquet, J.. & Hurni, J. P. (1997). The nutritional aspects
of Spirulina. Antenna Foundation. Available online at:
https://www . antenna.ch/wp-content/uploads/2017/03/Aspect
Nut_UK.pdf

*} Habib, M. A. B. {2008). Review on culture, production and
use of Spirulina as food for humans and teeds for domestic
animats and fish. Food and agriculture organization of the
United Nations,
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dich. Céc axit béo quan trong ma Tao xodn
cung cap la axit gamma-linolenic (chi c6
nhiéu trong sita me va dau thuce vat), axit

linoleic (mot loai omega-6), axit palmitic.

Mot loai sulfolipid dang cha y la
sulfoquinovosyl diglycerides - hién dang
[a d6i tuong duoc quan tam nho vao déc
tinh bao vé, chdng lai sy xdm nhap cua
virus HIV vao té€ bao T-helper. Bén canh
d6, Tao xoan con chita cac lipid cd gia tri
nhu sterol, terpenes, paraftins. Do do, Tao
xoan da dwgce khuyén cdo nhu moét loai
thitc phdm bo sung trong cac truong hop
thiéu axit béo thiét yéu.

Carbohydrate®

Nhin chung, carbohydrate chiém
15-25% trong luong kho Tao xoan. Trong

wl Falquet, )., & Hurni, ]. P. (1997). The nutntional aspects
of Spirulina. Antenna Foundation. Available online at:
https:/fwww antenna.ch/wpcontent/uploads/2017/03/Aspect
Nut_UK.pdf
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do, duong da chiém phan 16n, dudong don
nhu glucose, fructose va sucrose chi chiém
lrong nho. Carbohydrate dang quan tam
nhat la meso-inositol phosphate. Day la
mot ngudn cung cap doéi dao photpho hiru
co va inositol (350-850 mg/kg chat kho).
Ham lugng inositol nay gdp khoang tdm
lan so véi thit bd va vai tram [4n so véi cdc
loai rau qua dugc xem la giau inositol.
Inositol dong vai tro cau trac trong co thé
nhir la mot thanh phan chinh cia mang té
bao. Ngoai ra, nd cling anh hudong dén
hoat dong cia hormone kiém soat luong
duong huyét insulin va anh huwong dén
sttc khoe tam than thong qua nhiing tac
dong dén cac chat hoa hoc truyén thong
tin trong ndo, chang han nhu serotonin va
dopamine.

Tuong tu trong cac sinh vat khac,
polysaccharide trong Tao xoan déng vai

tro la ngudn cung cdp nang luong cho co
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thé. Diéu ddc biét 1a ching con duoc cho
la co tac dung kich thich co ché sira chira

DNA va tang cuong, diéu hoa mién dich.

Vitamin @ ®©)

Vitamin dong vai tro quan trong déi
voi sy trao d0i chat, phat trién va bao vé
té bao. Chi riéng vitamin D la dwoc tong
hop bdi da, con lai hdu hét cac loai
vitamin khdc déu phai duoc cung cip
thong qua ch& d &n udng. Tao xoan chira
nhiéu loai vitamin, véi 2 vitamin ndi
bat la tién vitamin A (B-carotene) va

) Falquet, J., & Humi, |. P. (1997). The nutritional aspects
of Spirulina. Antenna Foundation. Available online at:
https://www.antenna.ch/wpcontent/uploads/2017/03/Aspect
Nut_UK.pdt.

® Habib, M. A. B. (2008). Review on culture, production and
use of Spirulina as food for humans and feeds for domestic
animals and fish. Food and agriculture organization of the
United Nations.

® Salmean, G. G., Castillo, L. H. F., & Chamorro-Cevallos,
G. (2015). Nutritional and toxicological aspects of Spirulina
(Arthrospira). Nutricion hospitalaria: Organo oficial de la
Sociedad espanola de nutricion parenteral y enteral, 32(1),
34-40.
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vitamin B12. Ngoai ra, trong tao xodn con
cO cac vitamin B1, B2, B6, K, E vdi ham
lrong nam trong top dau.

Tién chat vitamin A - B-carotene:

p-carotene  chiém  80%  luong
carotenoid c6 trong Tao xodn, phan con lai
chu yéu bao gbm phytoxanthin va
cryptoxanthin. M6i kg Tao xoan kho chira
tir 700 dén 1700 mg B-carotene va khoang
100mg cryptoxanthin, cao hon gap 10 lan
so véi ca rot. Hai loai carotenoid nay duoc
dong vat c6 va chuyén ddi thanh vitamin
A. D3&i vdi ngureoi 16n, nhu cau vitamin A
wwée tinh khoang dudi 1mg moi ngay, tic
khoang 1-2g tao xoan la du dé& cung cap.
Trén thyec t€, vitamin A ¢6 thé gay doc khi
tich liy vé6i nong d6 cao trong co thé,
nhung vitamin A tir Tao xodn c6 thé duoc
xem 1a an toan, bdi vi Tao xodn khong
chita retinol (vitamin A tw do), co thé chi
chuyén doi P-carotene thanh vitamin A
khi cén thiét.
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Mot nghién cttu dwoc thyre hién trén
5.000 tré em trude tudi dén truong o An
D6 cho thdy rang, bd sung 1 gam Tao xoén
moi ngay ¢d hiéu qua dang ngac nhién
trong viéc chong lai chiing thiéu vitamin
A man tinh. Sau 5 thang, ti 1é tré em bi
thiéu vitamin A nghiém trong®, da giam
tie 80% xuong con 10%. Nghién ctu nay
duong nhw ching minh ring, ngay
ca litu luong rat thap ctia Tao xoan ciing
du d€ giam dang ké nguy co mu loa va
ton thuwong than kinh do thiéu vitamin A
O tre em.

Vitamin B12:

Ham luwgng vitamin B12 (cobalamin)
trong Tao xoan la rdt gid tri vi loai
vitamin nay cho dén nay rat kho tim
trong ché d6 an khong thit®. Vitamin

B12 la nguon dinh dudng can thiét cho

a0 D3 cd dém Bitot trén két mac mait.
1D Thong thudng thue vat khong co loai nay.
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s phat trién cua cac t&€ bao héng cau,
dadc biét la trong tiy xwong va hé than
kinh. Tao xoan giau vitamin B12 nén t
lau da dugce xem la mot ngudn cung thay
thé thit tot nhat d6i voi nhitng ngudi dn
chay. Tuy nhién, trén thuc t€ hién nay
van c6 nhitng tranh luan vé chét nay
vi mot s8 nha nghién ctu khang dinh
rang dén khoang 80% ham luong duoc
goi la vitamin B12 thwc chat chinh la
pseudo-vitamin. D6 la mét dang gia
vitamin ma co thé con nguoi khong thé
hap thu.

Khodng chdt» @

Tao xoan la mot nguon giau khoang
chat va cac nguyén t6 vi luong can thiét

12 Falquet, J., & Humi, J. P. (1997). The nutritional aspects
of Spirulina. Antenna Foundation. Available online at:
https://fwww_antenna.ch/wp-content/uploads/2017/03/Aspect
Nut_UK.pdf.

(13} Habib, M. A. B. (2008). Review on culture, production and
use of Spirulina as food for humans and feeds for domestic
animals and fish. Food and agriculture organization of the
United nations.
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cho hoat dong cua hé thong enzyme va
nhiéu chirc nang sinh li khac, tét cho su
phat trién ciia co thé. Cac khoang chat
dang cha y trong tdo gom: sat, canxi,
photpho va kali.

Sat 1a khoang chét rat can thiét ddi véi
phu nit, tré em va nguoi gia. Phu nitr dang
mang thai hodc dang trong ché d¢ an kiéng
giam can thuong khong ti€p nhén du chat
sdt va co thé bi thieu mau. Sit rit can thiét
dé nudi dudng cac t€ bao hong cau va hé
thdng mién dich khoe manh. Ngii c8c
nguyen hat duwgc cho la moét trong nhiing
nguén cung cdp sat tdt nhat, chi chia
150-250mg/kg trong khi Tao xoan chita dén
hon 800mg/kg. Ngoai ra, s kha dung sinh
hoc ctia sat trong Tao xoén cling cao hon
trong nglt c6¢c vi ngli cOc rat giau axit
phytic va polyme photphat, lam han ché
dang ké sy hap thuy sat ctia co thé.

Canxi va photpho c6 trong Tao
xodn v6i ham lugng twong duong voi
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ham luwong ¢6 trong sita. Uu diém so voi
sita 1a canxi va photpho c6 trong T4o xoén
véi ti 16 can bang, gitip loai trir nguy co
voi hdéa xuwong (decalcification) do duw
thwra photpho.
Hop chit thuc vit (Phytochemicals)® (19
Tao xoan chita nhiéu sic t& bao gém
chlorophyll a, xanthophyll, beta-carotene,
echinenone, myxoxanthophyll, zeaxanthin,
canthaxanthin, diatoxanthin, 3-hydroxyechi
nenone, beta-cryptoxanthin, oscillaxanthin,
va phycobiliprotein (¢-phycocyanin, allophy
cocyanin, phycoerythrin). Cac chat nay <o
chiic nang chdng ldo héa t€ bao, tang cuong
hé mién dich, chéng ung thu, tic ché virus,
bao vé hé tim mach. Day cting la nhimg gia
tri khac biét ctia Tao xodn so véi cac loai

(4 Capelli, B, & Cysewski, G. R. (2010). Potential health
benefits of spirulina microalgae. Nutrafoods, 9(2), 19-26.

(15) Habib, M. A. B. (2008). Review on culture, production and
use of Spirulina as food for humans and feeds for domestic
animals and fish. Food and agriculture organization of the
United Nations.
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thuc pham thién nhién khac. Bén canh do,
Tao xoan chirta mot sG loai enzyme, dién
hinh nhu superoxide effutase (SOD) ¢6 vai
tro trong viéc pha hty cac gbc tr do va lam
chdm qua trinh 130 hoéa (chi tiét trong phan
Bao ve strc khoe).

Mot hop chat dac trung cua Tao
xoan dang thu hut sy quan tdm cua
rat nhiéu nha khoa hoc trén thé gidi la
C-phycocyanin véi nhitng cong dung noi
bat, dac biét la duwgc tinh. Phycocyanin la
mot sic t& ¢ the hoa tan trong nudc, chi
cd & nhom vi khuan lam, mang dac tinh
chong oxi héa manh, giup ting cuong
hé mién dich va kha nang chéng virus.
Két qua tir nhiing nghién citu gan day
da cho thay tiém nang ung dung
phycocyanin trong viéc ho trg diéu tri
bénh, dien hinh nhuw:

- Gidam 49% sy gia tang cua té bao gay

bénh bach niém san;
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- Giam 50% su gia tang cua cac dong
t€ bao gay ung thu gan;

- Giam dang ké té bao HeLa"® trong
Ong nghiém.

Két hop cung vdi selen, phycocyanin
la mé6t chat cé tac dung manh trong viéc
chdng sy tang sinh cac té€ bao ung thw biéu
mo tuyén va 0 nguoi. |

(16 HeLa la mdt dong t&€ bao dugc chiét xuat tir cac té bao ung
thie ¢ tir cung.
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Bang 2. Hemm luong dinh diwdng tie bjt Tro xodn?

Aspartic acid
Cystine
Clutamic acid
Glyeine
Proline

Serine

Tyrosing

S.990 myg
590 my,
9130 my
S 430 my,
2380 my
2.760 my
2500 mg

Superovide

dismutase

Crumona Llinolenic acid
Total carotenuids (thy

B-carotene (th)
Zeananthin

Thanh phin trong 100g Thanh phin trong 100g
1. Da lugng 2, Vitamins
Calo 373 Vitamin A 352.000 1L
Chat béo tdny sd 13g Vitamin K 1,090 mug
Cholesterol <1 mg | Vitamin Bl .5 mg
Téng 178 & Vitamin B2 4,53 my
carbohydrate 7.7 Vitamin B3 14,9 mg
Chat o 1.3g Vitamin Bé 0,96 mg
Puong <01g Vitamin B12 162 mcy
Lactose b3 g
Protein
Axit armin thidh yéu 3. Khoang chat
Histidine LO0O me | Canxa 468 myg
tsoleucine 3500 mg | Siit 874 mg
Leucine 5380 mg | Photpho 961 my
Lysine 2960 mg | Lot 142 mey
Methionine 1170 mg | Magne 3V my
I’henvlalanine 2750 mg | Kém L5 mg
Threonine 2860 mg | Dong 0,47 mg
Tryptophan 1090 myg | Mangan 3,26 myg,
Valine 3990 mg | Kali L.ool my
Natri o4l my
Axit amin kinic 4. Phytonutrients
Alanine 4390 mg | Phycocyanin (th) L5720
Arginine 4310mg | Chlorophyll (th) 1.2%

531.000 U

E.OSU myg
A myg
211 my
101 myg

17 Gershwin, M. E, & Belay, A. (Eds.). (2007). Spirulina in human
nutrition and health. CRC press.
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Tém lai, Tao xodn dwoc xem la mot
nguon thite pham thay thé giau tiém nang
cho twong lai, truedc boi canh thé gidi d6i
mat voi “bai toan” an ninh lwong thuec,
dan s0 tang nhanh, khi hau bién d6i, moi
truong 6 nhiém... (chi tiét & phan Bao vé
Trai Dat). Voi ham luong cao cac chat
dinh dudng thiét yéu, cac chat b sung va
ca cac dwgc chat gia tri... viéc st dung
Tao xoan hang ngay khong chi dam bao
cung cap day du dinh dudng cho co thé
ma con giup ting cuong sitc dé khang,
chong lai dich va bénh d6i véi tat ca
chuing ta.
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San xuat

Anh sang

Thu hoach

Dinh dudng
co2

ek

Nudl trong

Rua sach
Loail nudc

Ra san ph&m



Thwc phdm tit tdo xodn lan dau tién
duoc kham pha boi nha khoa hoc nguroi
Tay Ban Nha la Hernando Cortez vao nam
1519 khi 6ng quan sat thay trén ban an cua
nguoi Aztec song gan hé Texcoco ¢ thung
ling Mexico c6 01 loai banh mau xanh. Tt
hang tram nam trudc, nguoi dan o xi nay
da khai thac va st dung tao nhu mot
ngudn thirc pham chinh. Tuy nhién mai
dén khi Pierre Dangeard (1940) phat hién
ra nhitng loi ich cho sitc khoe ma Tao
xoan mang lai cling nhu cac két qua
nghién ciru cua Jean Leonard (1964) duoc
cdng bo, thi Tdo xoan mdi bat dau duoc
chu y, nudi trong va thuwong mai hoa. Nha
may san xuat ch€ bién Tao xodn dau tién
trén thé gidi la Sosa Texcoco duwgc xdy
dung nam 1969 boi nguoi Phap ngay gan
chinh noi ma Tao xoin [an dau tién duoc
chuy.

bén nay, hang loat ¢ong dung da
dugc khoa hgc chirng minh, Tao xoan da
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va dang dwoc cong nhan va ung dung
trong nhiéu linh vwe, dac biét la thuc
pham va dwgc pham. Do d6, nhu cau st
dung Tdo xoan trén thé& gidi 1a ngay cang
cao. Diéu nay da thac day manh mé viéc
khai thac va san xuat quy mod cong
nghiép. Rat nhiéu coéng nghé, phuong
phap khac nhau da dugc phat trién d€ toi
wu hda san lwgng, chat lugng san pham
va loi ich kinh t&. Phan nay s& tém tat cac
md hinh nuéi trong Tao xoan ndi riéng va
tao néi chung dang pho bién trén thé gioi.
Nuéi trong trong hé thong mé

Hé thong mo c6 thé chia thanh thay
vuc ty nhién (ho, dam, ao) va cac thuy vuc
nhin tao (ao, kénh, bé nudi nhan tao).
Nuéi trong va thu hoach Tao x0an tu
nhién hodc ban tw nhién dén nay khong
con phd bién nhu ¢ thé ki trudc. Nhiing
tién bd khoa hoc ki thuat da cho phép san
xuat sinh khoi tdo mot cach chu dong hon.
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Tt nhing nam 1960 dén 1980, nudi
trong tao tw nhién va ban tw nhién van la
md hinh cung cdp chinh. Sosa-Texcoco la
mdt trong nhiing tap doan tién phong
budc chan vao linh vic nay khi thu sinh
khéi Tao xoan tir hd Texcoco rong 12 hecta
[am san phdm thwong mai. Tao dwoc thu
hoach sau chu ki 3 dén 4 ngay® loc, kht
trung va sdy kho. Nam 1973, nha mdy san
xuat sinh khot tdao kho dau tiéen dwoc
thanh lap, v6i san lwong khoang 150
tdn/ndm, sau do tang lén dat 300 tan/nam
trong nhiing nam ti€ép theo. Tuy nhién,
dén nam 1995 tap doan dung hoat dong vi
li do lgi nhuan va nang lwc ki thuat.

O Myamﬁar cing da ttng co mot mo
hinh san xuit Tao xodn ban tu nhién
tuong tw. Bon ho nui ltra véi su wu thé
hoan toan cta Tao xoan trong thiy virc da

dugc nghién citu tt ndm 1984. Hoat dong

) Thoi gian dé tao sinh treeong lai.
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san xuat bat dau & h6 Twin Taung vao
nam 1988 va dén nam 1999, san luong
dat 100 tan/nam vaéi 60% duogc thu hoach
tir h6 tw nhién va 40% duwoc nudi trong
trong cac ao nhan tao ngoai troi canh hé.
Vao mua hé®, cong nhan dung thuyén boi
ra gitta ho va thu tung l6p tao day noi
trén mat nwdc, loc rira nhiéu lan. Dich tao
sau do dugc ép thanh cac sgi nhuw s@i mi
va dem say kho dwéi anh né’ing mat troi.
San pham sau d6 dwoc dua dén moét nha
may duwoc pham & Yangoon, tiét trung va
ép thanh vien®.

O chau Phi, tao cung dugc thu hoach
tv nhién kha pho bién, & quy mo6 nho hon,
chu yéu la ti nguoi dan dia phuong.

Nuoi trong va thu hoach theo mé hinh
nhw trén phu thudc rat nhiéu vao diéu

) Mua "né hoa" cua tao.

@) Soni, R. A., Sudhakar, K., & Rana, R. 5. (2017). S5pirulina-From
growth to nutritional product: A review. Trends in food
science & technology, 69, 157-171.
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kién te nhién. San luong khoéng cao, chat
lwong, do tinh sach cta san pham khong
dam bao hoan toan. Piéu d6 ¢ thé dan
dén nhirg rai ro 1dn.

Vao nhiing thap nién cudi cua thé ki
XX, cong nghé nudi trong vi tao mai bat
dau phat trién. Ban dau tdo dwoc nudi
trong cac bé lom va nbéng, dat ngoai troi,
twrong tu nhuw moi trueong tu nhién. Mo
hinh nay phan nao ting dwgc nang suit
cua tao, do da han ché dwoc cic thanh
phan bat loi trong hé sinh thai ty nhién,
tao diéu kién t6t hon cho tado phat trién.
Dinh duwdng nudi tao cling dwoc kiém soat
va b8 sung dé dang hon. Tuy nhién, nubi
trong ngoai troi van bi anh hudng Ion boi
diéu kién khi hau va méi truedong. Dac biét
la r4t dé bi nhiém vi sinh vat cling nhu
dong vat dn tdo, tir d6 lam giam toc do
sinh tredng va nang sudt sinh khdi. Diéu
ndy c6 thé dugc khac phuc bang cach
trong tao trong nha mang, bado vé chang
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khoi cdc tic nhan 6 nhiem trong khéng
khi. Nha mang dwgc thiét k& nhim tao
diéu kién moi treong thuan lgi cho tao
phat trién va nang suat thu dwoc cé thé
cao gap 10 lan so véi khi nudi ngoai troi.
Bén trong nha mang, d6 am, nhiét do
khong khi dugc diéu chinh thong qua viéc
st dung quat thong hoi, hé phun swong
lam mat. Mdi trueong nuwdc nudi tao trong
nha bao gém cac thong s6 nhuw d6 pH,
nong do dinh dudng, vi sinh véat gay
hai,... déu duoc kiém soat. Poi voi cac
nha mang hién dai, cac diéu kién vi khi
hau, nuwdéc va hé thdong dinh dudng dugc
md phong, st dung cac cam bién tich hop
dé tu dong hda qua trinh nudi, cung cap
chinh x4c nhitng diéu kién can thiét nham
t6i wu hoa san lugng. Nhitng yéu té nhu
cung cap CO», qua trinh dao tron tao diéu
kién thuan loi thuc hién qua trinh quang
hgp, sinh tredng va sinh san cing da
dwoc quan tam diéu chinh hop 1i.
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Tém lai, wu diém cua cac hé thong mo
13 dé xay dung, van hanh, bao tri va chi
phi thdp. Di€m han ch€ la hiéu suat st
dung anh sang chua t6i wu; leong nuwdc
hao hut do bay hoi; van phai can nhiéu
dién tich dat, dic biét viéc tap nhiém vi
sinh vat, dong vat phu du van chua thé

kiém soat tuyét doi.

Hinh 11. Mé hinh raceway
tai HTX Nong nghiép Cong nghé cao
Van Twong®

) M6 hinh duoc tw van chuyén giao boi DN-EBR.



T T ]

4

Hinh 12. B¢ nudi cdy dang tron®

Gan day, dé€ ting ning suat sinh khoi
caa cac hé thong nudi mo, cac ki thuat
nudi moi da dwoc thtt nghiém va phat
trién. Mot sO mo hinh nudi mo tiém nang
phat trién quy mo cong nghi€p trong
twong lai c6 thé ké dén la:

M0 hinh chay tran mang mong: Dung
dich tdo dwoc cho chay thanh 16p mang
mong tuan hoan trén moét hé mang
nghiéng dudi tac dung cta trong luc va
may bom. Véi 16p mong thé tich, tdo co
thé quang hop t6t hon, do nhan duoc

®) Ngudn: Chang, J. S. et al. (2017). Photobioreactors. In
Current developments in biotechnology and bioengineering
(pp- 313-352). Elsevier.
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nhiéu 4nh sang hon, khac phuc duoc
finh trang tw tao bong khi ¢ trong cot
nudc, dong thoi s trao doi khi gitra 16p
nudc - khi cling cao hon. Nhugc diém la

chiém dién tich 16n va cau triac cong kénh.

Hinh 13. M6 hinh chady tran mang mong®© "

© Nguon: AlgaTech, Czech.
) GreenTech, Phap.



M6 hinh mang mong: Thay vi nudi tao
trong moi truong long thi dugc c6 dinh
trén mot hé thong mang mong nhiéu 16p.
Dinh dudng dwoc dwa dén tao chu yéu
qua lgc tham hut va sttc cang bé mat cua
cac 16p mang, ddm bao do am vwra du dé
tao sinh truong va phat trién. M6 hinh nay
toi wu hoda su ti€p xuc véi anh sang dé
ting cuong quang hop, tdng sw trao doi
CO2 véi khong khi, han ché tich tu O
trong moi trueong, tiét kiém nudc va nang
lvong van hanh hé thong. Dac biét la rat
dé thu hoach. Tuy nhién, nhuoc diém cua
md hinh nay 1a dé bi nhiém vi sinh vat;
doi hoi ki thuat cao va vat liéu phu hop.
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 (14.1)
Hinh 14. M6 hinh mang mong® ©)

Mo hinh két hop: M6 hinh nay dwoc
thiét k&€ nham ting su tiép xdc véi khong
khi, dong thoi dam bao ludn gitr d6 am
nhit dinh bang cach st dung 01 hé théng
mang tao xoay ngap nuoc theo chu ki. Mo
hinh nay thuong tng dung tao dé xu li

nuoc thai.

®) Nguon: Martin-Girela, I. et al. (2017). Algal research, 25, 421-430.
@ Nguén: Naumann, T., Cebi, Z., Podola, B., & Melkonian, M.
(2013). Growing microalgae as aquaculture feeds on twin-
layers: a novel solid-state photobioreactor. Journal of applied
phycology, 25(5), 1413-1420.
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Hinh 15. M6 hinh dang bé két hop
mang sinh hoc® @)
Nubi trong trong hé thong kin
Pé& khac phuc cac nhuoc diém cta he
théng nudi md, hé thong nudi kin (hay
con goi la photobioreactor - b€ phan tng
quang hgp) duwoc phat trién. Trong hé

théng kin, cac yéu t6 anh huwong dén

(10) Nguon: Martin Gross, Iowa State University, USA.
1) Ngubn: Paul A. Woolsey, Utah State University, USA.
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sy sinh truong cua tao nhu sy cung cap
carbon dioxide, nwoc, nhiét do, cuong dod
anh sang, mat do nudi cay, dé pH, su trao
d6i khi duoc kiém soat toan dién hon.
biéu nay cho phép tang nang suat va ham
luong dinh dudng co trong tao. Moi
truong nudi kiém sodt tot hién tuong
nhiém vi sinh vat ciing nhu cic chat 6
nhiéem khac. Cho phép viéc tai sit dung
nurdc va moi treong dinh dudng.

Rédt nhiéu kiéu md hinh nuéi kin da
duoc phat trién nham t6i vu hoa cac didu
kién sinh triedng caa tao, ddc biét 1a anh
sang. Anh sang duoc st dung c6 thé 1a
anh sang t¢ nhién, anh sang nhan tao hoac
két hop ca hai. Cac hé thong dugc thiét ké,
lap dit v6i nhitu kiéu dang khac nhau,
két hop suc khi, tao dong dé€ tao cé thé
ti€p nhan dugce anh sang hiéu qua nhat.

Nhin chung, mac du chi phi dau tu

¢cho mét hé thong kin la cao hon nhiéu
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so voi hé thng md, nhung né cling mang
lai nhiéu wru diém hon:

- Kiém soat vi sinh, dong vat phtu du
va tao khac.

- Kiém soat tot diéu kién nudi nhuw:
pH, nhiét d§, cuong d¢ anh sang, CO;,
dinh dudng... |

- Giam lugng nude hao hut do bay hoi.

- Giam lugng CO: that thoat.

- Cho phép nudi voi mat do cao.

- To1 wu hoa su chiéu sang.

- C6 thé tién hanh nudi trong quanh nam.

Véi md hinh nay, nang suat va chat
lwgng san pham dau ra cao va on dinh.
Mot s6 hinh anh dwéi day mo ta so lugc
mot s6 md hinh hé thong nubi kin vdi cac
ru nhuge diém riéng.

M6 hinh cOt dirng: B€ nudi ¢ hinh try

dung, suc khi ¢ day tao sy khudy tron cét
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nudc va cung cap CO: cho tdo. Puong
kinh bé thrwong khong qua 16n dé ting bé

mat tiép xuc cta tao doi véi anh sang.

A T o T .

Hinh 16. M0 hinh cdt dirng(?» 13

(12Nguobn: abire.org.

3Nguon: Di Caprio, F., Visca, A., Altimari, P., Toro, L,
Masciocchi, B., laquaniello, G., & Pagnanelli, F. (2016). Two
stage process of microalgae cultivation for starch and

carotenoid production. Chemical Engineering Transactions,
49, 415-420.
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- Uu diém: ddo trdn tot, tiéu thu it
nang luong, tiét kiém dién tich mat dat,
giam dwgc stress oxi hoa trong moi
truong nuoi.

- Nhuoc diém: dién tich phoi sang
chwa 16n, doi héi yéu td ki thuat cao, vit
liéu bén, lap dit phie tap.

M6 hinh 6ng ngang: Tao dugc nudi
tuan hoan trong mot hé théng 6ng thong
nhau nam ngang. Cac thoéng s8 méi
truong nudi duwge diéu chinh trong bé
trung hoa.

- Uu diém: dién tich phoi sidng 16n,
phit hop nudi ngoai trdi, dé dang diéu
chinh méi trudng, dé théo lap, van chuyén.

- Nhuoc diém: CO: phan bd khong
déu, dé co hién twong stress oxi hda ¢
gitta va cu6i duong Ong do oxi tao ra bi
tich lily, pH khong dong déu, can dan do
hd tro.
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Hinh 17. M0 hinh 6ng ngang®- (>

Mb hinh bing phing: Vé co ban, md
hinh nay twong ti véi mo hinh cot dung,
chi khac & thiét k& dang tdm bang phing

va mong thay vi dang tru.

(19 https://nocamels.com/2016/01/israel-algae-biofuel-study/.
(15 Algaeparc, The Netherlands.
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Hinh 18. M6 hinh bang phang(1e. (7
Kiéu thiét ké nay cho phép tang dién
tich phoi sang giup tao quang hop va sinh

16 Arizona Center for Algae Technology and Innovation.

(7) Fraunhofer IGB, Stuttgart, Germany.
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treong tot hon. Nhuoc diém 1on nhat cua
m6 hinh nay la chi phi lap dat kha 1én, vi
can nhiéu phu kién ho tro.

Mo hinh tui treo:

4
b

Hinh 19. Cac mo hinh tui treo® (19

19 Nguon: https://nationswell.com/algenol-tum-algae-into-biofuel/.
19 Koller, M. (2015). Design of closed photobioreactors for algal
cultivation. In Algal biorefineries (pp. 133-186). Springer, Cham.
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Day la nhitng m6 hinh st dung tui
nilon day, thay cho cac vat liéu dat tien
khac nhw thuy tinh hay nhwa ciing trong
sudt. Uu diém la ting dd linh hoat mo
hinh nudi, dé thao lap, di chuyén va tiét
kiém chi phi. Tuy nhién, d0 bén, d¢ gii
nhiét va tao dé badm trén thanh gay can trg
quang hop 1a nhitng yéu t8 can can nhac.
Mot s6'mo hinh khic:

~ g

e /z:f" /o ; ,f' j"

M
/"/// r.-"{ f‘_f_ __.f'lr /
B R ot

Hinh 20. M6 hinh xoin 6¢ @0

) Nguon: GrofSimann Ingenieur Consult GmbH.
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Hinh 21. M6 hinh Dia quay (Algadisk)®"

1) Nguon: Algaeparc, The Netherlands.
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Hinh 22. M0 hinh cdt dierng chiéu sing

bén trong@?

Cong doan nudi trong dwgc xem la
quan trong nhat trong qua trinh san xuat
san pham vi tao, vi lién quan truc ti€p dén
san lwong va chat lwong san pham. Tuy
vay, cac giai doan sau thu hoach nhw chiét
xudt, say kho, khtr trung, bao quan san
pham ciing can dwoc quan tam dung muc.

Nhin chung, vdi su tién bo ctia khoa
hoc ki thuat, nhiéu mo6 hinh san xuat vi

tao dwoc nghién cttu va phat trién. Tat ca

(2 Nguon: Wong, Y. K. et al. (2016). ] Mar Biol Aquacult, 2(2), 1-8.
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deu huong téi muc tiéu san xudt xanh va
61 uwu loi nhuan. Viéc lwa chon md hinh
phu hop la tuy thudc vao nhiéu yéu to,
bao gbm: nang luc lap dat va van hanhy;
nang lic tai chinh; diéu kién khi hau;
san phdm muc tiéu; ddc tinh loai tao

nudi trong...
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So lwoc lich s hinh thanh sén phdm
tdo xodn

Hinh 23. Thu hoach, lam kho Téo xoin

theo cdch truyén thon o

Tao xoan 1a mot dang “siéu thuc
pham”. Pay dwoc xem 1a chit bs sung
dinh dudng dédm dic cho con nguoi. Tu
lau, Tao xodn duoc sty dung nhuw moét phu
gia trong nhiéu loai thirc &n. Ttr thé ki 16,
nguoi Aztec® va ngurdi Mesoamericans®
da thu hoach Tao xoan tir ho Texcoco &
Mexico, ché€ bién bang cach phoi trén cat
cho dén khi kho va cit thanh nhitng chiéc
banh dé st dung nhu loai thuc pham

¥ Ngubn: www.AlgaelndustryMagazine.com.
@ Thé dan sdng quanh hd Texcoco (nén van hoa Trung My cd).
@ Trung My thudc Mexico ngay nay.
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hang ngay, dong thoi mang ban cho ngwoi
0 Tenochtitlan®.

Dén nhitng 1940, khi cac san pham
Tao xodn duoc budn ban va trao d6i nhiéu
hon. Nhiéu dan chiing vé gia tri ctia Tao
xoan tiép d6 da duoc cong bo.

Nam 1963, Tao xoan dugc nghién ctu
va nuoi trong thanh cong, danh dau budc
ngoat 16n cho san pham nay.

Nam 1967, Tao xoan da duoc Hiép hoi
vi sinh ng dung qudc t€ cong nhan la
ngudn thuc pham cho twong lai. Nam
1973, t6 chttc Nong lwong Qudéc té (FAO)
va to chirc Y t€ thé giéi (WHO) chinh thixc
c6ng nhan Tao xoan 1a ngudn dinh dudng
va dugc lieu quy cho con nguoi.

Cudi nhttng nam 1980, nguoi tiéu
dung bat dau nhan ra gia tri chia cac loai

thuc pham ¢6 lgi cho sttc khde con nguoi,

@ Thanh phé Mexico ngay nay.
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nhat 1a cac san pham cé ngudn gbc tu
nhién. Tt d6, nhitng dang dugc xem la
“sipu thyc phadm” bat dau ting manh ca
vé s6 lwgng lan chat luong. Ngoai ra, cic
san pham thong thwong ¢6 b6 sung thanh
phan cua cac “sieu thic pham” cling ra
doi ngay cang nhiéu, cong b ca cdc thanh
phan bd sung géom duwoc liéu ty nhién,
ham luwong dinh dudng, vitamin va
khoang chat tir thue vAt.

Tao xodn dugc sit dung bé sung vao
cac san pham chocolate, nwdc trai cay, cac
thanh dinh dudng an nhe, cac san pham
ngi coc,...

T nam 1990, quy dinh mdi vé thuyc
pham chitc nang dwoc cong bd, cac san
phdm Tao xodn bat dau dén voi nguoi
titu dung mot cach dé dang va chinh
théng. Dong thoi, tir d6 san xuat tao X0an

quy mo lon trén thé gidi duwgc phat trién
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manh. Bt nguon tir Nhat Ban va dén nay
Tao xodn da dwoc san xuit & nhidu nudc
trén thé gidi.

O Viét Nam, nam 1985, Gido su
Ripley D.Fox, Hiép hoi Chong suy dinh
dudng bing cac san pham tao (A.C.M.A)
da dwa Tao xodn tir Ph:.—ip vao Viét Nam.
Tir d6, cac nha khoa hoc Viét Nam bat dau
c0 nhitng nghién ciru chuyén sdu vé loai
tao nay. Vao nhitng nam 1980, da ¢o
nhitng cong trinh nghién cltru san xuét tao
xodn & Viét Nam. San phdm du tién dugc
cung cAp ra thi tredng 14 bot tao xoan, tiép
dén 1a sira bot Tao x0dn®. Hién nay, Viét
Nam da Iam chu dwgc quy trinh nuoi
trong va san xudt nhiéu loai san pham Tao
xoan nhu vién nang, vién nén va cac loai

thuc pham thong dung khac.

®)  http://cesti.gov.vn/chi-tiet/1390/khong-gian-cong-nghe/cong
-nghe-san-xuat-tao-spirulina-sach.
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Trén thé gidi c6 hon 40 qudc gia san
xuit Tao xoan. San phdm tir Tao xoan rat
da dang va tng dung trong nhiéu linh vuc
khac nhau. Ngoai nhi*rng san pham truyén
thong nhu tao twoi, bot tao, tao vién nén,
vien nhong, Tao xoan gid day con duoc
ch€ bién thanh thyc pham, d6 udng, thirc

4n chan nudi, degc pham, my pham,...

Phin logi sdn phdm tdo xoan

rr

“Siéu thirc phdm” tdo xodn cd thé
duge bl sung vao da dang cic san pham
khac nhau tir thitc an, nuwdc udng dén
dwoc phdm. Céc san phadm tir tdo xodn cd

thé duoc phan loai theo nhigu cach.

- Phan loai cac san pham theo loai tao,
cO hai loai chinh:

+ Loai thi nhat 1a Arthrospira platensis
chtt yéu phan b3 & khu vuc chau A va
chau Phi;
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+ Loai thir 2 la Arthrospira maxima chu
véu 0 khu vie Trung My. Ngoai ra, con o
loai Arthrospira pacifica, dac httu caa quan

dao Hawaii.

B 2018

Arthrospira maxima Arthrospira platensis
Hinh 24. Dy bao thi trieong san xudt tao:
A. platensis va A. maxima Qiai doan tu

nam 2018-2026'

- Phan loai cac san pham theo dac
tinh gom:

+ Nhom bot tao: bao gom san pham
duoc tao so1 nho va bot tao kho, thuong
duwoc stt dung nhu phu gia, gia vi dé ché

bién thyc pham.

(&) Nguﬁn: www.alliedmarketresea n:h.L‘m*n,-‘spimlina-nmrkﬂt.
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+ Nhom san pham vién nén va vién
nang: bao gom cac thyc pham bao vé sic
khoe, dugc dung tryc ti€p. Vién nén duoc
tao vién bang may nén; con vién nhong
dugc dong vién tir bot tao. Nhom san
phdm nay thuong dung cho nhimg nguoi
khdng wa mui vi cua tao.

+ Nhom san pham giau chat béo: bao
¢om san phdm dugc bd sung Tao xodn
nhu banh quy, chocolate, keo...

+ Nhom san pham chiét xuat: bao gom
san pham st dung cac chiét xuat tir tao,
chu véu st dung mau tu nhién, cac hoat
chit thit cdp nhu chat diép luc,
phycocyanin va beta-carotene... Cac chat
nay dung dé san xuat duogc liéu, chit dan
huvynh quang,... Ngoai ra, con dung deé
san xuat nuwdc uéng, mau tr nhién, kem
va banh keo...

Nhom san pham nay chu yéu san xuat
0 chau My va chau Au. Nhitng khu vuc
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nay, cac chat mau nhan tao bo sung trong
thwc pham va dwoc pham... thueong bi cdm
st dung, trong khi cac chat mau tyw nhién
dwoc wa dung. Véi dac diém chira nhiéy
sac t8 mau nhu diép luc, phycocyanin vi
beta-carotene, chiét xuat tir tao xoan 13 san

pham mau ty nhién dwoc xem la san

pham thay thé hoan hao.

Hinh 25. Phan bd’san liong cdc san pham
chiét xudt tir tdo
- Phan loai cac san pham theo cong

dung, bao gom:
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+ San pham dwoc liéu va

nutraceuticals.

+ Thyc pham va d6 udng.

+ My pham va cdc san pham cham s6c
ca nhan.

+ Thtc an chan nudi va nudi trong
thuy san.

+ Cac san pham khac.

““ Téng trudng~6 /.‘“

. Duroc phdm, San pham bao vé surc khoe . Thye pham va dé ubng

[ Thic an chan nubi va thiy san o

. San pham khac

Hinh 26. Thi trwong tdo xoan phin bo

theo cong dung®?

7 www.futuremarketinsights.com (2019 Analysis and Review
Spirulina Powder Market by Nature - Organic and Conventional
for 2019 - 2029).
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Mot s6 nhém san phdm tix tdo xodn
Nhém dwoc thwe phim va dwoc liéu

Nhém san pham nutraceuticals vy
duoc liéu chiém hon 70% cac san pham
san xuat tir tdo. Cac san phim
nutraceuticals va duoc liéu chu yéu dugc
ban dwéi dang la thuc pham b sung st
khoe, thuc pham chéc nang vao cudi
nhitng ndm 1970 va duoc bat dau phd
bién & nhting ndm 1980. Tuy nhién dén
nim 1990®, cdc san phdm téo xodn
nutraceuticals va dugc liéu mdi dwoce san
xuat va ban ra mot cach chinh théng va rd
rang. Ngoai ra, nhiéu san pham mdi cling
duwgc san xuat nhw vién nén, vién nang,
cac chiét xuat ¢dé hoat tinh sinh hoc
(phycocyanin va beta-carotene, duong
da)...

® Khi nhitng quy dinh vé nhan mac thuc pham b6 sung, bao vé
sirc khoe va nhitng cdng bg vé lgi ich ciia cdc san pham bd
sung thao dugce duge cong nhan.
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Cac san pham nutraceuticals va dwoc
litu te Tao xoan duogc xem 13 san pham
tuyét voi co thé duoc sit dung d€ cai thién
stc khoe toan dién. Gan day, nhing
nghién cttu vé tac dung chita bénh bao
gom ca nghién ctru tién lam sang va lam
sang, cho thdy tdc dung diéu tri cta tao
xoan trong viéc giam cholesterol va ung
thu. Tao xoan con ¢é chite nang chung 1a
ting cwong hé thdng mién dich, ting
lactobacilli duwong rudt, giam ddc tinh trén
than... Ngoai ra, nhirng thuc nghiém ca in
vivo va in vitro, cho thdy Tao xodn ¢6 hiéu
qua diéu tri mot s6 bénh di Gng, thiéu
mau, ung thu, nhiem ddc gan, bénh do
virus, tim mach, tang lipid mau, suy giam
mién dich va viém nhiém...

Trong Tao xoan c6 chiza nhiéu loai
chat chong 1ao hoa nhw B-caroten, vitamin
E, axit y-linoleic. Nhitng chét nay ¢ kha

nang loai bo cac goc tu do thong qua tac
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dung chong oxi hoa, lam cham sw 1o hé,
ctia t&€ bao. Dong thoi sit va canxi ¢
nhiéu trong tao vira dé hap thu vira cé tic
dung phong va ho trg diéu tri cac bénh
thuwong gap 0 nguwoi gia nhu thiéu may,
XOp xuong...

m
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Hinh 27. San phdm bdo vé stec khoe
tir Tdo xodn & Viét Nam®

® Ngubn: Cong ty HFun (algaevi.com) - TP. Da Ning.

102 S phian



Hinh 28. San phdm bdo vé sitc khoe

tir Tdo xodn trén thé gii A0 (D
Céc san pham giau sac t6 tach chiét tir
Tao xoan cé tac dung ting kha nang dé
khang, ting mién dich, ting ham lwong

hong cau, bach cau, ham lwong mau, nang

1) Nguon: Robert Henrikson (1989) SpirulinaWorldFood,
Ronore Enterprises, Inc. PO Box 909, Hana, Maui, Hawaii
96718 USA.

(1 Nguon: keralaremedies.com.
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cao thé trang cua bénh nhan, han ch¢
st phat trién cua t€ bao ung thu. Ngojj
ra, Chiét xuat mau cta Tao xoin
nhw Phycobiliprotein la sac t& tu nhion
co mau do va xanh lam allophycocyanin,
B-phycoerythrin, R-phycoerythrin,
C-phycoerythrin, C-phycocyanin, dung
san xudt thudéc nhudém huynh quang
trong diéu tri va phdt hién ung thy,
ung dung trong sang loc mau theo doi
nong d6 thudc trong mau. San phim
thudéc nhuém Phycobiliprotein c¢6 hiéu
qua gdp 10-30 lan so voi cac thude
nhudém thong thwong. Ngoai ra, thudc
nhudm chiét xudt tr tdo xoan con o
thé' thay thé€ cac chat danh dau bang
phong xa, giap giam thiéu tac dong

cua phdéng xa dén nguoi bénh.
Nhom thwc phim d6é udng

Ngay nay, Tao xoan da duoc dung

b6 sung vao d6 uéng nhu nudc, stra, bot
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ngll €OC; dé ting dinh duwéng va mau sic
cho nhitng moén an nhu: mi, mi dng, ngi
coc va cac loai thuc pham khac. Pha udng
truc ti€p voi nuedc am va mat ong. Két hop
ché bién cung cac mon an hang ngay nhuw
chéo, sup, ...

Trong nganh san xuat thyc pham va
d6 udng Tao xoin duoc xem la nguon
protein gia ré giau dinh dudng va c6 day
du cac dac tinh cua protein dong vat. Voi
cac diac tinh dic biét, Tao xodn la nguon
protein ti nhién trong san xudt cac san
phim va d6 udng dinh dudng bang cach
két hop vdi cac thuc pham thong thuong,
chat tao két cau, chat tao gel va prebiotic.
Céc sic td phycocyanin va allophycocyanin
duoc st dung trong nganh thuc pham va
d6 udng nhw mét chat tao mau tu nhién
cho kem, d6 ngot, keo cao su, keo, thach,
banh trang tri, nudc ngot cing nhu do

udng co con.
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Cac d6 ubng c6 ngudn gbc tir Tag
xoan chira nhiéu chat dinh dudng, nhigy
chat chong oxi hoa, vitamin A vi E, sat,

canxi va kali...

o BANH QuY Tho
. “SHRUU“—G

* B

Hinh 29. Thwc phim dinh duong b6’ sung

nang luong, protein cho co thé? (13) (14) 15)

(12 Ngubn: Cong ty HFun (algaevi.com) - TP. Da Ning.

1% Nguon: Robert Henrikson (1989) SpirulinaWorldFood,
Ronore Enterprises, Inc. PO Box 909, Hana, Maui, Hawaii
96718 USA.

(%) Nguon: csc-vietnam.vn.

(15 Ngu6n: smart-chimp.com.
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Hinh 30. Chiét xuat XL- Allophycocyanin

vi C-phycocyanin chiét xudt tir Tao Xoan®

Nhom thiec dn chdn nu0i va nudi trong
thity san

Tao xoan khong chi t6t cho sttc khoe
con ngurroi ma con la thiec an cho vat nudj,
gia suc va nuoi trong thuy san. Cac san
pham thitc an cho chan nudi va nuoi trong
thuy san duwgc bd sung tir 5-20% Tao xoan
0 dang vién két hop voi thanh phan khac
nhw tinh bot, xenlulozo,... Thirc an co6 bo

16 Nguon: biosciencia.com.
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sung thanh phan Tao xodn gitup cho vt
nudi phat trién manh hon va ting ning
suat. Ngoai ra chung con gitp nang cag
chat lirong cia san pham.

D041 véi gia stic, gia cam thirc 3n o§
Tao xodn gitp thit san chac hon, tang
nhanh trong luong dac biét la tang cuwong
sitc dé khang. Trong nudi trong thuy san,
Tao xodn cung c&p ham luegng protein cao,
ngoai ra con cai tao ao ho nuoi sach bénh,
tang kha nang khang bénh, nang cao ti 1¢
sOng va giam thiéu st dung cac loai thude
hoa hoc.

Trong viec cham soc ca canh, thirc an
c6 bd sung Tao xoan ting cudng dinh
dudng, sitc dé khang va dac biét la bo
sung sac td caroten dé tao mau sac cho cé.

Nhém mij phiam

Trong nganh my pham va cham soc

ca nhan, Tao xoan dugc Gng dung dé
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b sung cac dudng chat vitamin,
khoang chdt, sdc 8, protein, axit
béo polysaccharides, axit amin nhuw
methionine, glycine, lysine va axit gamma
linolenic (GLA). Trong polysaccharides va
sic t0, bao gobm ca 3-carotene, pro-vitamin
A va vitamin B giap cham soc da va toc;
chong 130 hoa, n€p nhan, toc bac, rung toc
va di ing.

Mit na, miéng dan dudng da chiét
xut t Tao xodn két hop véi nano
alginate hodc sgi nano polycaprolactone
dé cung cap dudng am va dudng chat cho
da. Dudng chat tir Tao xoan gitp tang kha
nang két dinh cac t€ bao da va thuc day
tang sinh cho da ma khéng gay doc.

Mot san pham my pham khac la kem
dudng da c6 chira cac hoat chat sinh hoc
tit Tao xoan duoc 1én men véi vi khuan

lactic gitup chdm séc da va ngan tia UV.
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FAD XOAN :

Hinh 31. M{t s6'san phﬁ%z mg pham va

san phcfm chim séc cd nhén tie tdo xodn(7 (8

Hinh 32. Thikc dn cho chan nudi, vat nuoi va

cd canh c6 bo sung tdo xoan® 20

(17 Ngubn: Cong ty HFun (algaevi.com) - TP. Da Nang.
(1) Nguon: Almaa Herbal nature private limited.
(19) W.spiruljna.network.

(20) www.americanpetbotanicals.com.
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C6 thé thdy cic san pham tit tao xoin
la rat da dang, tir thuc pham dén dugc
pham, tur thd dén chiét xuat, tir tinh khiét
dén ph6i tron... tat ca déu hudng dén
cham soc, nang cao suc khoe ctia cOng
dong. Sir dung san pham tao xodn khong
chi gitp con nguoi ching ta co mot cudc
song khoe manh hon (chi ti€t ¢ chuong
Bao vé sttc khoe) ma con la mét “16i song
sinh thai”, gian ti€p giup Trai Dat “khoe
manh” hon (chi tiét & chuong Bao vé
Trai Dat).
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Tao xoin da dwoc nhan loai st dung
[am thiee pham va duwoc pham tir rét lau.
Tuy nhién, tiém nang dinh dudng va dwoc
[ibu ctia loai tao nay chi mdi dwoc kham
phd, chitng minh qua nhitng nghién ctru
khoa hoc trong nhiing thap ki gan day.
Hién nay, tdo xoan da duoc khang dinh
véil rat nhiéu loi ich cho stc khoe con
ngwoi tt chdng oxi hda, chdng viém,
chong béo phi... dén chong ung thu va cac
bénh tim mach khac. Chwa dung lai ¢ do,
nhiéu tinh chat dugc li tiém nang cta loai
tao nay van dang tiép tuc dwoc nghién
ctu. Nhidu béng chtmg da cho thay, bd
sung Tao xoan vao ché dd dinh dudng
hing ngay gitp ting cuodng sinh lgc va
chong lai bénh tat mot cach c6 hiéu qua.
Phan nay s€ khai quat nhiitng tng dung
cia Tao xo0an trong phong chéng va diéu
tri bénh.
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Choéng lai bénh ung thu

Nhitng két qua nghién ctru gan day
cho thay rﬁng, dac tinh chong oxi hda vj
diéu tiét mién dich ciia Tao xodn c6 the
lién quan dén co ché pha huy khéi u va do
d6 6 tiém ndng ho tre viéc phong chong
ung thu. M6t s6 nghién citu da ghi nhan
dugc hoat dong cua té€ bao lympho di
tang 1én va ti 1¢ sOng sot & cac sinh vat the
nghiém bi ung thu da dugc cai thién dang
ké khi bd sung thanh phan Tao xodn. Cy
thé C-phycocyanin trong tao duwgc cho la
yéu to da kich hoat hé thong mién dich,
dong thoi dong vai tro quan trong dé

ngan chan sy phat trién cua khoi u.V
Beta-carotene va cac chiét xuat khac ¢co

trong Tao xoan voéi ham lueng cao, ciing

(1 Mathur, M. (2018). Bioactive Molecules of Spirulina: A
Food Supplement. Reference Series in Phytochenustry.
Springer, Cham.
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da duoc cho la c6 tac dung han ché su
phat trién cta cac goc tw do va khoi u,
ting cuong stec dé khang cua co thé. Chiec
ning bao vé cua chdt chong oxi héa d6i
voi cac khéi u gan da duoc ghi nhan la gia
tang hién tuong chét rung t€ bao cua dong
t¢ bao ung thu gan HepG®.

Moét nghién citu trén nguoi da cho
két qua kha kha quan vé tac dung cua
Tao xoin trong bao vé va ho tro hoi
phuc hiéu qua nhitng ton thuong do
ung thu hong miéng. Nghién cttu nay
duoc tién hanh ¢ Kerala, An D6 trén 87
nguoi thuong xuyén nhai Paan®, day

la nhitng nguodi c¢6 nguy co ung thu

@ Ismail, M. F. et al. (2009). Chemoprevention of rat liver
toxicity and carcinogenesis by Spirulina. Int. Journal of
Bio.Sq, 5(4), 377.

™ Paan cua An DO twong ty nhur trdu cau caa Viét Nam. Paan
duge lam tr 1a trdu, cau, v6i nhumg dugce két hop thém
voi cac gia vi khac, thudmg duoc ngudi dan & didy nhai sau
bira &n va sir dung trong cic nghi 1€, tiéc ting.
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hong miéng® cao. MOt nitra nhirng
nguwoi tham gia nghién citu da dwoc sy
dung Tao xoan hing ngay sudt 01 nim,
Két qua cho thdy 45% trong s8 nay cg
cac ton thwong tiéu giam hoan toan,
cao hon ddng ké so vdi nhdém st dung

gia dugc®,

Ngudi ta cho rang kha nang diéy
hoa co ché mién dich két hop voi dic
tinh chéng oxi héa clia Tao xoan cé tiém
nang rat lon trong phong ngtra ung
thue. Ngoai ra, Tao xoan chtra nhiéy
protein, lipid, carbohydrate, khodng
chat va vitamin nhu: beta-carotene,
riboflavin, cyanocobalamin, a-tocopherol
va axit alpha-lipoic. Chung c¢¢ tac dung
loai thai va chdng lai doc tinh tie thudc,
hoa chat va cac chat la gay doc tinh

® Con goi la bach san niém miéng (oral leukoplakia).
) Mathew, B. et al. (1995). Evaluation of chemoprevention of

oral cancer with Spirulina fusiformis.
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cho than, tim va gan, gép phan han ché

il ro mz-ic ung thw & ngu’fji‘{ﬂ)

Chéng béo phi

Axit gamma linolenic (GLA) cung véi
ham luong chat xo va cac peptit ¢6 trong
Tao xoan, gép phan ki€ém soat duong
huyét hiéu qua. Cac nghién ctru 1am sang
trén khap thé gidi cho thdy, Tao xoin cé
tac dung cai thién tinh trang bénh tiéu
duong. Ngoai ra, C-phycocyanin (C-PC)
trong Téo xoan con duge phat hién cé kha
nang kich thich hoat dong insulin cia co

thé cing nhw giap cai thién tinh trang

khang insulin va hé trg sw chuyén héa
lipid. Nhitng ngudi st dung Tao xodn
nhw 1a thie phdm ho tro, déu cho thay cé
muc cholesterol, triacylglycerol giam va

nong do lipoprotein ting. T4t ca nhiing

© Seyidoglu, N., Inan, S, & Aydin, C. (2017). A prominent
superfood: Spirulina platensis. Superfood and Functional

Food The Development of Superfoods and Their Roles as
Medicine, 1-27.
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y€u t0 nay gian ti€p lam giam huyét 4,
ho tro bao vé hé tim mach®.

Trong mot nghién ciru caa Park v
cong su nam 2008, cac nha nghién citu dj
diéu tri hoi chung than hu do tang lipid
mau bang cach cho st dung 01g Tao xofn
moi ngay trong 2 thing. Nghién ctu d;
két luan rang Tao xodn lam giam nong dg
lipid va giup giam hoi ching than hu do
m& mau cao®.

Cac bénh tim mach, béo phi va tiéu
duong thuong co lien quan voi nhau. Mot
s6 nha nghién ctru da chi ra tac dung cia
Tao xoan ddi v4i bénh béo phi va ticu
duong. Trong mot nghién ciru kéo dai 4
tuan, nhitng ngudi mac bénh béo phi da

@ Bitam, A., & Aissaoui, O. (2020). Spirulina platensis, oxidative
stress, and diabetes. In Diabetes (pp. 325-331). Academu
Press.

® Park, H. ], Lee, Y. ], Ryu, H. K, Kim, M. H., Chung, H. W., &
Kim, W. Y. (2008). A randomized double-blind, placebo-
controlled study to establish the effects of spirulina in elderly
Koreans. Annals of Nutrition and Metabolism, 52(4), 322-328.
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duoc bo sung 2,8g Tao xoan hang ngay.
Két qua la trong luong co thé va mic
cholesterol & nhimg nguoi nay da giam
dang ké. Trong mot nghién ciru khac,
nhitng nguoi béo phi ¢6 luong duong
trong mau va lipid cao da duogc nghién
ciru d€ xac dinh co ché chdng tiéu duong
ctia vi tao. K& qua cho rang GLA trong
Téo xodn ¢6 thé la tic nhan giup giam
duong huyét hiéu qua®.
Chong virus

Vao nam 1996, cac nha nghién ciru
0 Nhat Ban da kham pha ra mét
polysaccharide sulfate dac trung cua
Tao xodn ¢d hoaf tinh khang virus, ho da
dit tén cho hop chat nay la “Calcium
Spirulan” (Ca-SP). Nhém nghién ctru nay
dd cdng b rang, Ca-SP ¢ hiéu qua trong

® Seyidoglu, N., Inan, S., & Aydin, C. (2017). A prominent
superfood: Spirulina platensis. Superfood and Functional
Food The Development of Superfoods and Their Roles as
Medicine, 1-27.
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viéc ngan chan su sao chép ctia cac viryg
cO vO boc nhu HSVA), CMVD, virus gay
bénh soi, quai bi, cim A va HIV-1. Hop
chat nay con can tr¢ sy xam nhap cig
virus vao té bao vat ch. Ca-SP duoc chg
la chat khang virus vwot tréi so v
dextran sulfate ngay ca khi & nong d¢
thap. Nghién ctru cling két ludn ring
Ca-SP ¢6 thé 1a mdt yéu t& hd tro dung
trong mot loai thudc diéu tri chéng HIV®),

(10 Herpes simplex virus (HSV) la loai virus c6 khodng 90% ¢
ngudi trudmg thanh, 6 kha ning gy nhiém trung tai phat
anh huodong dén da, miéng, moi, mét va bd phan sinh
duc. Nhiém triing ning thudng gip bao gom viém nio, viém
mang nao, mun 1ép ¢ tré so sinh va & bénh nhan suy giam
mién dich, nhiém triing lan rong.

(1) Virus cytomegalo (CMV) la mét loai virus giy nhiém tring
thudong gdp. CMV ¢6 thé tan cong bét ky ai, dac biét la phu
nir mang thai, tré em, nhimg ngudi ¢ hé mién dich kém, suy
giam hé mién dich.

12 Hayashi, K., Hayashi, T., & Kojima, 1. (1996). A natural
sulfated polysaccharide, calcium spirulan, isolated from
Spirulina platensis: in vitro and ex vivo evaluation of anti-
herpes simplex virus and anti-human immunodeficiency
virus acfivities. AIDS research and human retroviruses,
12(15), 1463-1471.
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Thuc t€ ciing cho thay nhiing tac
dung dang ngac nhién cua Tao x0an trong
viee chong virus. Chau Phi la noi ¢6 s6
nguol nhiem HIV cao nhét, tuy nhién t 1&
nay cing chénh léch dang ké giita cac
cong dong khac nhau. Mot nhém bd lac
16n & canh hd Chad tiéu thu tr 3 dén 13
gam Tao xodn moi ngay va cd ti 1é mac
HIV/AIDS rat thdp so voi cac khu vuc
khac. Dua trén su’ twong quan nay,
cac nha khoa hoc nhan dinh réng viéc tieu
thu Tao xoan thuong xuyén cé thé gitp
ngin nglra ldy nhiém HIV va giam luong
virus 0 nhitng ngedi bi nhiém bénh. Xu
huéng twong tu ciing ghi nhan do6i voi
Nhat Ban va Han Quoc - cac nwoc ¢o ti 1é
tiéu thy tdo noéi chung va Tao xoan ndi

riéng rat 1Gn3),

1% Teas, ], Hebert, J. R,, Fitton, J. H., & Zimba, P. V. (2004).
Algae—a poor man's HAART?. Medical Hypotheses, 62(4),
507-510.
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Mot nghien ctru dugc thuc hién bg;
mot nhém cac nha nghién cttu tr Viéy
Ung thu Dana-Farber va Truong Harvard
Medical da cho riang nhan dinh trén 1
hoan toan ¢é co sé. Chiét xuat Tao xo0an ¢
kha ndng ttc ché HIV-1. Trong thi nghiém
nay, kha ning lay nhiém cta virus da bj
bat hoat khi cho tiép xtc véi dich chiét
Tao xo&n. Hon thé nira, nghién ctru khing
dinh khong chi cac loai duong da trong
Tao xoan méi cé hoat tinh chéng virus ma
ca cac thanh phan khac cling c6 kha nang
teong tu(d,

Tom lai, nhitng thi* nghiém trén déu
cho thay hoat tinh khang virus la rat manh
mé, mo ra mot hudng phong chong, diéu
tri day hita hen do6i voi cac bénh do virus

gay ra.

4 Ayehunie, S, Belay, A, Baba, T. W, & Ruprecht, R M.
(1998). Inhibition of HIV-1 Replication by an Agqueous
Extract ofSpirulina platensis {Arthrospira platensis). JAIDS
Journal of Acquired Immune Deficiency Syndromes, 18(1), 7-12.
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Chong viém mili di #ing va hen suyén

Sic t8 C-phycocyanin (C-PC) con
duoc chiing minh c6 thé ¢ ché mot cich
¢6 chon loc su giai phong histamin® ti
cac duong bao va ngan chdn sy gia tang
khang nguyén immunoglobulin E (IgE).
IgE kich thich hé thong mién dich va lam
cho duong tho bi thu hep va lam cho cac
tritu chitng hen suyén tré& nén tram
trong hon. Do d6, giam IgE gitip cai thién
déng k& bénh viém mii di tng va hen
suyén. Stt dung Tao xodn véi ham lugng
1g/ngay gitp cai thién cac chi so stic khoe
cua phoite).

Mao va cOng sir (2005) da thir nghiém
tic dung ctia T4o xoan trén nhitng ngudi bi

15 Histamin la mét trong nhitng chit ¢ lién quan mat thiét toi
tinh trang s8¢ phan vé, phan img viém, di ¥ng, dan truyén
than kinh va su bai tiét dich vi.

16 Mathur, M. (2018). Bicactive Molecules of Spirulina: A Food
Supplement. Bioactive Molecules in Food. Reference Series
in Phytochemistry. Springer, Cham.
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viém mii di ung bang cach cho 2 nhém
bénh nhan #n Tao xodn va gid duoc héng
ngay lién tuc trong 12 tudn. Két qua gh
nhan miuc IL-417 trong t€ bao mau don
nhan da giam 32%, ching to tac dung bao
vé clia Tao xoan ddi véi loai di timg nay l
c6 hiéu qua. Trong mét nghién ciru khac ¢
Thé Nhi Ki nham danh gid hiéu qua cta
Tao xoin trong diéu tri bénh nhan viém
mii di tng, cac triéu ching di tng (nhe
chay nwoc miuij, hit hoi, nghet mti va co
gidt) 0 nhom durge stz dung Tao xodn da cf
nhing cai thién dang so voi nhom s dung
gia dugc. Tac gia cho rang su thidu hut chat
dinh duwdng la nguyén nhan dan dén nhimg
thay d8i trong kha ning mién dich, vi du
nhu sy san xudt té bao lympho T, phan ung
bai ti€t khang thé IgA, cytokine va hoat
déng cta té€ bao chét ty nhién. Do do, kha

(7 [L-4 1A glycoprotein, cd chirc ndng gidn tiép trc ché mien djch
té bao.
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ning diéu chinh hé thong mién dich cta
Tao xodn ¢ thé lién quan dén viéc bu dap
su thiéu hut dinh dudng trong co thé!®,
Chong cao huyét dp va ting mé mdu

Tao xodn lam gidm cic san pham
cua qua trinh peroxy hoa lipid va tham
gia vao hoat dong bao ve gan. Sac to
C-phycocyanin trong Tao xoan da dugc
ching minh c6 tac dung ha cholesterol
mau. Nguoi ta cung cho r%ng ham lugng
axit gamma linolenic (GLA) cuing co vai
tro trong qua trinh nay. Ham luong kali
cao va natri thap trong Tao xoan ciing co
tac dong tich cuc dén huyét ap. Do do,
Tao xoan 1lam giam huyét ap tdm thu va
huyét ap tam truong khi stit dung bang
duong udng. Trong mét nghién ciu khac,

nhing tinh nguyén vién dugc bd sung

M Cingi, C,, Conk-Dalay, M., Cakli, H., & Bal, C. (2008). The
etfects of spirulina on allergic rhinitis. European Archives ot
Oto-Rhino-Laryngology, 265(10), 1219-1223.
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4,5g Tao xoan/ngay trong 6 tuan lién tiép
dwge ghi nhan huyét ap va cholestero]
toan phan LDL giam trong khi cholestero]
HDL téng(lg) (20)

Chéng dot quy

Axit gamma linolenic (GLA) ¢o trong
Tao xoan c6 hoat tinh gitip ngidn ngtra cac
bénh tim, ngirng tim va dot quy. Hop chit
beta-carotene trong thanh phan cla
Tao xoan ciing c6 nhitng tic dung tuong
tiy, gop phan bdo vé hé tim mach.
Theo mot nghién ctiru, mtec dd dot quy va
dau tim gidm dén 50% & nhimg bénh
nhan tim dugc bd sung Tao xodn trong

hon 4 tuan. Do d6, Tao xoan dugc xac

(19 Mathur, M. (2018). Bioactive Molecules of Spirulina: A Food
Supplement. Bioactive Molecules in Food. Reference Series
in Phytochemistry. Springer, Cham.

% Hai chi s6 LDL va HDL (Low/High Density Lipoprotein
cholesterol) 1a hai dang cholesterol trong co thé, LDL dugc
coi la “cholesterol xau” trong khi HDL lai dwgc coi la
“cholesterol tot”.
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dinh la c6 loi trong viéc ngan ngtra xo vira
dong mach va giam nguy co mac cac bénh

fm mach®@b.
Chéng thiéu mdu

Thiéu mau la tinh trang s6 luong
hong cau va huyét sdc t8 luu théng bi suy
giam. Day la r6i loan mau phd bién nhat,
nguyén nhan chu yéu la do thiéu hut dinh
duong, do phoi nhiém kim loai d6c hai va
cac ddc chdt moi treong khac, gay nén sy
gign doan trong qua trinh san xuat hoéng
cau. Thifu sat 1a nguyén nhan giy thiéu
méu phé bién nhdt 6 phu nit mang thai,
nguoi gia va tre em.

Téo xoin chtta séc t8 phycocyanin ¢6
tac dung kich thich tiy xwong, san xuat t&

bao mau hiéu qua hon. N6 ciing diéu

2 Cheong, S. H. et al. (2010). Spirulina prevents atherosclerosis
by reducing hypercholesterolemia in rabbits fed a high-
cholesterol diet. Journal of nutritional science and
vitaminology, 56(1), 34-40.
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chinh viéc san xuat cytokine ctia cac t& bag
don nhan trong mau ¢ ngwoi va lam tang
lwong flavonoid va sulfolipid. Do d6, Tao
xoan giup ting cuong san xudt va chic
nang cua t€ bao hong cau. Viéc tidy
thu Tao xodn cho thdy sw on dinh cic
gid tri trung binh ctia hemoglobin. Téc
dung cua viéc bd sung Tao xoan 1én nhém
d6i tuong phu nit 16n tudi la ro rét hon,
Mutc 3¢ thiu mau ciing giam & tré em
khi duwoc cho ding Tao xoan trong vong
12 tuan®,

Bén canh d6, mdt s6 nghién cttu clng
di chttng minh rang, Tao xo0an ¢ tc
dung tich cwe dén cac loai thiéu mau khac
nhau, nho vao cac thanh phan dinh dudng
phong pht cta né nhu axit amin thiét

yéu, axit folic, vitamin B12 va sat, co vai

22) Mathur, M. (2018). Bioactive Molecules of Spirulina: A Food
Supplement. Bioactive Molecules in Food. Reference 5Series
in Phytochemistry. Springer, Cham.
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ird quan trong trong viéc tao héng cau.
Ngoai ra con c6 mot s6 nghién clru
trén dong vat lién quan dén thiéu mau da
cho thay tac dung c6 loi cta Tao xoan doi
véi nong do hemoglobin va sit trong
huyét thanh@®.
Ching cdc bénh li vé mat

Tao xoadn chita nhiéu beta-carotene
hon gap muoi lan so voi ca rot. Beta-
carotene duwgc chuyén do6i thanh vitamin
A c6 tac dung bao vé giac mac. Day la
diéu can thi€t dé cd thi luc t6t. Néu giac
mac khong duoc bao vé, no ¢6 thé gay ra
md mat, dau mat hay dé mat. Chiing ciing
bao vé vong mac khoi cac chat léng tu. Do
do, b6 sung mot luwgng beta-carotene tir
Tio xoan trong ch& d6 in hang ngay duoc

® Seyidoglu, N., Inan, S., & Aydin, C. (2017). A prominent
superfood: Spirulina platensis. Superfood and Functional
Food The Development of Superfoods and Their Roles as
Medicine, 1-27.
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khuyén nghi dé ngan ngira mu loa va cic
bénh vé mate,
Tdang cuong hé mién dich

Hé thdng mién dich ctia sinh vat duge
phén loai thanh hé thdng mién dich bam
sinh va hé thong mién dich thich nghi.
Hé thdng mién dich bdm sinh 1a hang rio
dau tién dé bao vé sinh vat chdng lai sy
nhiém trung. Hé thdng nay bao gom cic
dai thuc bao, bach cau don nhan trung
tinh va cac té bao chét tu nhién. Mat hé
thong phong thu chuyén sau va chu dong
hon chong lai bénh tat duwoc goi la hé
th6ng mién dich thich nghi, bao gbm
khang thé, té bao lympho va cytokine.

Tao xoan c¢6 chita ham lwong cao
protein, axit amin, vitamin, beta-carotene,
sac t6 va polysaccarit (duong da) - nhimg
hoat chét sinh hoc rat c6 gia tri. Cac cht

29 Mathur, M. (2018). Bioactive Molecules of Spirulina: A Food
Supplement. Bioactive Molecules in Food. Reference Series
in Phytochemistry. Springer, Cham.
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nay c6 tac dung ting cudng san xuat
khang thé va cytokine. Dac biét la duong
da trong Tao xodn co tac dung lam tang
sinh dai thurc bao va cac té bao lympho T,
lympho B, do do c¢o thé cai thién dang ké
sitc dé khang cua sinh vat.®

Rat nhiéu nghién ctu vé Tdo xoin
va cac chiét xudt tir Tao xodn da duoc
thuc hién & Nhat Ban, cho thdy co tiém
ning cai thién hé théng mién dich ctia con
nguoi. Trong mét nghién ciru dwoc thuc
hién & bdi Hirahashi va cong su, két qua
phan tich mau cta nhimg tinh nguyén
vién udng chiét xuat Tdo xoan cho thay
modt sy cai thién mién dich dang k&, thé
hién qua cac chi thi mién dich. Cac nha
nghién ctru phat hién ra rang nhitng
doi twong duoc st dung chiét xuat Tao
x0dn c6 mirc d6 interferon gamma cao

B Sevidoglu, N, Inan, S, & Aydin, C. (2017). A prominent
superfood: Spirulina platensis. Superfood and Functional
Food The Development of Superfoods and Their Roles as
Medicine, 1-27.
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hon va sy san xuat interleukin®) manh
hon. Téc gid nhan dinh rﬁng Tao xodn
hoat dong tryc ti€p trén t€ bao dong tuy
va truc ti€p hoac gian tiép trén t€ bao chét
tr nhién@®,

Nam 2001, cac nha nghién ciu §
Copenhagen da tién hanh thir nghiém
voi  Immulina®, mot chiét  xuit
polysaccharide co trong luong phan ti
cao tit Tdo xoan. Ho phat hién ra rﬁng
Immulina cd hoat tinh kich hoat cac té bao
don nhan trong 6ng nghiém manh hon
100-1000 Ian so véi ciac ché pham
polysaccharide dang dwgc st dung vao

26) Interferon gamma (IFNvy) va interleukin (IL): la cic cytokine
rat quan trong ddi véi kha ning mién dich bAm sinh va thich
nghi trong chéng lai virus, mét s& bénh nhiém tring do vi
khuan va protozoa

27 Hirahashi, T. et al. (2002). Activation of the human innate
immune system by Spirulina: augmentation of interferon
production and NK cytotoxicity by oral administration of

hot water extract of Spirulina platensis. International
Immunopharmacology, 2(4), 423-434.

@8 Sy két hop cha Immunity - sy mién dich va Spirulina -
Tao xoén.
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hoi diém d6 trong nhiing nghién ctru ve
litu phap mién dich ung thu. Cac nha
nghién ctru da ti€p tuc nhitng thix nghieém
qong Ong nghiém va ti€n hanh mot
nghién ciru trén loai gam nham, ca hai
déu cho két qua xac nhan két luan truoc
46 ctia ho vé tac dung ting cuong he
thong mién dich cia Immulina. Gan day,
di c6 nhitng nghién ciru vé tac dung cua
chat nay trén co thé ngudi duoc tién hanh
& Pan Mach. Két qua chi ra rang & nhimg
tinh nguyén vien khoe manh dwoc cho
ding Immulina lién tuc trong 8 ngay va
14 ngay, nong do huyét sac t8, hoat dong
clia t& bao chét tir nhién va bach cau don
nhan déu duoc ghi nhan tang dang ke,

Chong oxi hoa

Chat chdng oxi héa la chat trung hoa
cac goc ti do khong 6n dinh dwoc tao ra
do stress oxi héa. Cac chat chong oxi hoa

@ Capelli, B, & Cysewski, G. R. (2010). Potential health
benefits of spirulina microalgae. Nutrafoods, 92}, 19-26.
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tw nhién cd thé ké dén nhu la vitamin
(B1, B5, B6 va E6), khoang chat (kém,
mangan, dong), axit amin (methionine),
beta-carotene va cac nguyén t6 vi luong
(selen). Tdo xoan duoc coi la mot ngudn
cung cap chat chong oxi hda ty nhién do
chita nhiéu cac chat trén, nhat la axit
phenolic, beta-carotene va tocopherols®,

C-Phycocyanin la mot loai protein ¢6
nhiéu trong Tao xoan, dwoc phat hién Ia
chdt chéng oxi hoa manh. Tt ndm 1998,
Romay va cOng su da chi ra rling,
phycocyanin ¢6 thé lam sach cac goc
hydroxyl va alkoxyl véi hoat tinh twong
duong vdi dimethylsulfoxide va trolox,
cac chat chong oxi hda dac hiéu cho 2 loai
goc tu do nay. Phycocyanin cting trc ché
syt peroxide héa lipid trong gan. Pang chu
y, hoat tinh ctia phycocyanin chi thap hon

6% Seyidoglu, N., Inan, 5., & Aydin, C. (2017). A prominent
superfood: Spirulina platensis. Superfood and Functional
Food The Development of Superfoods and Their Roles as
Medicine, 1-27.
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31an so voi enzyme superoxide dismutase
(SOD). Mot nghién ciru khéc cua cung
nhom nghién ctru nay cho thay hoat tinh
chéng oxi hoa cta phycocyanin cao hon
dén 20 Ian so vdi cac chat chong oxi hoa
phd bién la trolox va ascorbic acid®".
Chong tdc hai phong xa

Tac dung bao vé chdng lai cac tac hai
phong xa dang kinh ngac cua Tao xoan 1a
nhd kha nang lién két vdi kim loai nang
va cac dong vi phéng xa. Nhiéu nghién
ctu d3 phat hién ra rang, chiing bao vé co
thé chéng lai va tham chi chita lanh khoi
tic hai cia cac buc xa. Mot nghien ctru
khéc vao dau nhitng nam 90, da xdc nhan
Tao xoan lam gidm mét cach hiéu qua tai
lugng phong xa ma co thé nhan hap thu
tir thiee pham & nhiém. Chi sau 20 ngay,
nhitng dira tré duoc cho &n 5gm Tao xoan

¢ Romay, C. H. et al. (1998). Antioxidant and anti-
inflammatory properties of C-phycocyanin from blue-green
algae. Inflammation research, 47(1), 36-41.
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moi ngay lién tuc trong 2 tuan, c6 mikc d¢
phong xa trong nudc tiéu gidm 50%2,
Hang triéu ngudi song ¢ Bangladesh
An D6 va Chile ¢ ngudén nudc ngam
bi nhiém asen va phéng xa. Két qua
rat nhiéu nguoi bi.nhiém ddc asen man
tinh. Hién van chua cé bién phap tri lity
cu thé cho cdn bénh nay. Misbahuddin va
cong su (2006), da chi ra rang chiét xujt
Tao xoan két hop vdi vdi kém cé thé hj
tro viéc diéu tri ngd doc asen man tinh.
Két qua nghién ctu ghi nhan, khi ham
lugng asen trong toc va nudc ti€u giam
dang ké d6i voi nhom c¢d st dung Tao

xoan hiang ngay®©,

(32) Mathur, M. (2018). Biocactive Molecules of Spirulina: A Food
Supplement. Bioactive Molecules in Food. Reference Series
in Phytochemistry. Springer, Cham.

33 Misbahuddin, M. et al. (2006). Efficacy of spirulina extract
plus zinc in patients of chronic arsenic poisoning: a
randomized placebo-controlled study. Clinical Toxicology,
44(2), 135-141.
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Coéng trinh nghién citu vé hiéu qua
cua Tao X04n trong viéc cai thién kha nang
midn dich cua tré em do btc xa tir tham
hoa Chernobyl gay ra, da dugc trao b%ng
sing ché tai Nga vao nam 1995. Nhiéu tre
em bi phoi nhiém va mac bénh man tinh
v6i nong d6 immunoglobulin E (IgE) tang
cao. Chuing cling c6 két qua duong tinh
véi do nhay cam di ing cao. Khi tiéu thu
Tao xodn trong 45 ngay, muc IgE cua tré
em va d0 nhay cam véi di tng da duoc
phuc hdi tro lai binh thirdng. Chiét xuat tue
Téo xoan ciing cho thay hiéu qua trong
viec bdo vé chdng lai ca ton thuong do
thudc hda tri va xa tri. Do d0, chung ctung
con duoc ké don cho bénh nhédn ung thuw
dang hoa tri®®.

Chong suy dinh dudng

Véi ham legng dinh dudng cao, Tao
xoan duoc cho la ¢6 kha nang ngén ngira

) Bodri, B. (2004). How to help support the bodys healing after
intense radioactive or radiation exposure.
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suy dinh dudng, dac biét la ¢ tré em ¢
nhitng nudc dang phat trién cd ti 1é ngheo
doi cao.

Trong mot nghién cttu cong bd nim
2016 cua Abed va cOng sy, lién quan dén
87 tré em dudi 5 tudi & Gaza bi suy dinh
duong va thiéu mau. Cac nha nghién ciu
da tién hanh cho mot nira sO tré em bo
sung vitamin va khoang chit, nira con lai
duoc bd sung Tao xodn trong ba thang.
Két qua la nhitng dta tré st dung Tao
x04n 6 su cai thién dang ké vé can nang,
chiéu cao, nébng do6 ferritin, chat sit va
heong huyét sic cao hon han so véi nhiing
tré duoc b6 sung vitamin va khodng chét
thudng xuyén. Tuy nhién cac tac gia van
can trong va lwu y rang kich thudc mau
cua nghién citu la kha nho, nén can nhiéu

tiép tuc nghién ctru ki hon®.

5 Abed, E. et al. (2016). Matern Pediatr Nutr, 110, 2.
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Mot nghién cdu khac vao nam 2015,
nhom nghién ciru cia Ngo-Matip da xem
xét tac dong cua viéc bd sung Tao xoan
cho gan 200 nguoi duong tinh véi HIV bi
suy dinh dwdong ¢ Cameroon, ciing cho
thdy nhitng két qua tich cuc tuong twr. Két
qua chi ra rang viéc bd sung Tao xoan
hing ngay vao ché d¢6 dinh duéng hop li
gitp ting luong t&€ bao CD436 va giam
lrong virus trong co thé sau 6 thang®”.

Mot vi du thuece tién khac 1a vao nim
2016, chinh quyén bang Karnataka - An
Do - két hop vdi tap doan JSW Energy
da lap ra mét chuwong trinh quy moé toan
tifu bang nham cung cdp Tao xoan cho
fré em suy dinh dudéng. JSW da bao cao
ring chirong trinh nay giap giam 42-45%
cac truong hop suy dinh dudng ¢ tré

%% Mot nhém t& bao quan trong trong hé mién dich.
W Ngo-Matip, M. E. et al. (2015). Nutrition Journal, 14(1), 70,
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nhé trong bang va khing dinh rang Tao
xodn la mot ngudn dinh dudng bs sung

rat hiéu quas®.

Bé sung vi lugng

Tao xoan ciing chita selen - mot trong
nhitng loai vi luong quan trong lién quan
dén chirc ning mién dich, sinh san, bénh
tim mach, ung thu, kha ndng kiém soat
nhiém virus va doc tinh cia kim loai. Mot
nguyén to vi lugng thiét yéu khac cling c6
trong Tao xoan 1a i6t. Sy thidu hut 6t sé
anh hudng dén chuc nang tuyén giap,
chitc nang mach mau va céac rdi loan nao
khac. Nhitng nguyén té vi lugng nay giap
gitt gin sirc khoe cua xwong vi chung lam
giam nguy co vdi héa. Tao xoan 1a mit
loai thgwc pham thuc vat khdng chua

oxalate. Nhu vdy véi sat, ndé cung cap

G www jsw.in/groupsjsw-csr-wins-india-csr-project-year-award.
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canxi voi tinh kha dung cao, tirc la co thé
cai thién kha nang hap thut.
Tdo xodn véi COVID-19

Nam 2020, ca thé gidi gong minh
chong chei voi dai dich viém phéi Vi Han
do virus SARS-CoV-2 gay ra. Theo WHO,
day la mot virus thugc ho corona - mot ho
virus 1on - da dwgc biét la nguyén nhan
gdy ra cac tinh trang bénh tu cam lanh
théng thuong cho téi cac bénh cam nang
nhu HOi chung HO hap Trung Dong
(MERS) va Hgi ching Ho hap Cap tinh
Nang (SARS).

Hién nay, du cac nha khoa hoc dang
tit nd lge nhung thudc digu tri dic hiéu
hay vaccine phong ngtra loai virus nay
van chua duoc diéu ché thanh cong. Bén
canh d6, thoi diém dich két thuc van chua

™ Mathur, M. (2018). Bioactive Molecules of Spirulina: A Food
Supplement, Bioactive Molecules in Food. Reterence Series in
Phytochemistry. Springer, Cham.
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du bao duwgce khi tinh trang s6 nguo
nhiém va tr vong van gia tang hﬁng ngay
& nhiéu noi trén thé gidi. Truede tinh hinh
nay, tang cuong suc khoe, stec dé khang
cia cong dong dwoc coi la giai phap hiwy
hiéu nhat d& han ché su lay lan, kéo dai
ciua dai dich. Nhiéu chuyén .gia khuyén
nghi, ting cwong hé mién dich bang cach
tiéu thu cac loai thuc pham, d6 udng giau
dudng chat va cac vitamin A, B, C d¢€ cii
thién sttc khoe néi chung. Tao xoan, véi
ham luong dinh dudng da dang, phong
phu va c6 nhitng tac dung tich cuc, an
toan cho stc khoe da duoc chiung minh.
Do d6, day duwoc xem la moét phuong
thuéc tiém nang dé€ con nguodi co thé
“chién dau” lai voi virus.

Hoat tinh chong virus caa Tao XO4n
da duoc khao sat & trong nhiéu nghién
ctru. Chiét xuat Tao xodn cd thé lam giam

hay tham chi 1a ngédn chan sy nhan lén cua
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virus trong co thé sinh vat. Diéu nay da
duoc quan sat thay trong nghién ciru trén
virus HSV40 khi sz xam nhap va nhan 1én
clia virus bi trc ché dang ké duwdi tac dong
ciia TAo x0an 1én sy tdng hgp protein ctia
virus. Hoat tinh chdng virus nay dwoc cho
la nho hop chat Canxi Spirulan (Ca-SP)
trong tao. Loai duong da nay con la chat
ttc ché manh d6i véi cac virus c6 vo boc
(enveloped virus) khac nhu virus cum,
virus CMV®), virus quai bi, virus soi va ca
virus gdy suy gidm mién dich & ngudi
(HIV-1, HIV-2). Dich chiét Tao xoan
khong tiéu diét dwoc virus ma can tro sw
xam nhap cta virus vao cac t€ bao. Cu thé

Ca-SP tang cuong hoat déng cua cac té

W HSV (Herpes simplex virus) 1a ho virus lom co thé gay
nhiém trung da, anh huwéng dén nhiéu co quan cua co thé
nguoi bénh.

1 Virus cytomegalo (CMV) 1a mét loai virus gay nhiém trung
thuomg gdp, ddc biét khi tin ¢Ong phu nit mang thai ¢6 thé
gay bién dang thai nhi.
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bao lympho CD4 + chua bi nhiém lam chg
virus khong thé chiém lay vat cha (host),
diéu nay ngan chan sy sinh san va nhan
lén cta virus?.

Ngoai bao v¢ t€ bao khoi sy tan cong
ciia virus, Tao xoin con hd tro didu tri
trifu chitng mot cach hiéu qua nho vao
kha nang chéng oxi hoa, chéng viém,
chdng di tng va tang cuong chitc ning
cac hé co quan nhw da dé cap & phén
trueée. Hién cac nghién ciru van dang duoc
tién hanh trén khap thé gidi d€ khdm pha
nhitng tiém nang cda loai "siu thuec
phdm" nay trong viéc diéu tri va ho trg
diéu tri cac loai bénh khac nhau. Tuy
nhién, dén gio nay c6 thé khang dinh rang
Tao xoan la ngudn thitc phdm tw nhién an

toan va li twdng cho sirc khoe con nguoi.

“2) Singh, S, Dwivedi, V., Sanyal, D., & Dasgupta, S. (2020).
Therapeutic and Nutritional Potential of Spirulina in
Combating COVID-19 Infection. AIJR Preprints.
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V6i cac bang chimg khoa hoc vé
ahimg loi ich cia Tao xoan, chiing ta ¢6
thé tin teong st dung Tao xoan dé han
ché nguy co xam nhiém virus trong khi
cho doi thudc diéu tri va vacxin nglra. Dé
6 thé an tam hon trudc dai dich dang lan
rong. Nhu Hippocrates tung noi: "Let thy
food be thy medicine” - "Hay xem thuc an
la thudc’.

Sit dung hiéu qua Tdo xodn

Tdo twoi va tao kho:

Hién nay trén thi truong, cac san
phdm Tao xoan dwgc san xudt ¢ hai dang
twoi va kho. Tao twoi la tdo vira thu hoach,
lam sach va st dung ngay. Trong khi do,
tio kho 13 tao duwoc loai nude bang cic
phuong phap phé bién nhw vat, quay li
tim va say kho.

O dang twoi, cac dudng chat trong tao
xoan dam bao 95% tinh khd dung sinh
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hoc, cao hon so vd1 bot tao khd va ng
khong mui khong vi. Tao twoi sau kh
duogc thu hoach phai dweoc gitt lanh. Chinh
vi vay sé gay kho khan cho nhiing ai ¢4
nhu cau st dung tao twoi hang ngay),
Tao tuoi co thé gitt dugc tir 6-12 thang khi
duwoc dong lanh ¢ -13 dén -18°C, hoic
tr 7-20 ngay khi bdo quan ¢ ngan mat
tt lanh. Tao da ra dong c6 thé cap dong lai
dé st dung tiép.

Tao khé dang bot hodc cdm la sin
pham cha yéu trén thi truong, vi ¢6 uu
diém vé thoi gian bao quan dai, dé dang
van chuyén va dam bao duy tri dugc do
sach va ham hrong dinh dudng cua tao.
Tuy nhién, mot phan vitamin, khoang
chdt va protein sé bi mat di trong qua

trinh sdy kho. San pham sau xt i cling

43 Ngudn: https:/sp2life.com/blogs/news/research-what-s-the-
deal-with-powdered-versus-fresh-spirulina.

146 Bt b suic bhde



thwong ¢6 mui tao dac trung, cé thé gay
khé chiu cho nhirng ai [an dau st dung.

Ché bién

Udng thudc va dan udng vé mit hanh
dong la twong tw nhau™, tuy nhién ching
mang sic thai khac nhau. R3 rang, viéc
st dung tdo xoan hang ngay dudi dang
cic mén an, thic udng la hap dan hon
nhiéu so voi st dung dwéi dang vién nén,
vien nang. Do d96, ché bién tao nhu thé
nao cho hop li va hiéu qua ciing la mot
van de dang quan tam.

Tao da duwoc lam sach ¢6 thé duoc
an/fudng truec tiép, khong can phai qua ché
bién, vi tao rat dé duoc hap thu béi co thé.
Tuy nhién, do tdo hau nhu khéng c6 mui
vi (tao twoi) hodc c6 mui ddc trung khong
phai ai cting thich (tao kho) nén cach "ché

bién" tdo phd bién nhat la phdi hop vdi

*) Ti€p nhdn va hap thu cic chat qua diromg tiéu hoa.
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cac nguyén liéu khdc giau mui vi hap dan
hon. Mot diéu lvu y tir cac chuyén gia khj
ché bién thyc phadm ¢6 bd sung Tao xoin
la nén han ché sit dung nhiét d6 cao, v
ching c6 thé lam bién tinh protein
vitamin va cac chét dinh duwdng khac ¢4

trong tao™®.

Trong qud trinh ché bién tao, mot s§
treong hop dich tao sé co mau xanh lam,
biéu nay la hoan toan binh thuong béi dé
la mau xanh cua C-Phycocyanin - mit
hop chéat chong oxi héa manh c6 trong
Tao xoan, rat tot cho co thé. Hién tuong
ndy thuong hay biat gip khi ngim
Tao xodn lau trong nudc am hodc khi
cho tdo dong lanh - rd dong nhiéu lan.
Chiét xuét phycocyanin tlr tdo xoan ciing
[a mot dang san pham thuwong mai ¢o gia
tri cao nho vao duoc tinh va d6 an toan

ctia chung,.

145) Nguodn: https://energaia.com/faqgs/.
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P61 vai tao twoi, can khoang 15-40g
irong khau phan &n d€ can bang dinh
duedng hang ngay. Trong khi véi tao khé,
luong can chi la khoang 5-7g/ngay. Tuy
vao d0 tudi, tinh trang strc khoe, can ning
va s0 thich ma lugng tao bé sung c6 thé
ting hodc giam.

Tao c6 thé duwoc skt dung nhu la mdt
trong nhitng nguyén liéu chinh bd sung
vao cac loai nuwdc ép, sinh t6, sita chua...
hoac tron véi cac loai bot dé lam banh mij,
banh quy hay dugc dung nhuw gia vi,
topping®“® dé ting dd hdp dan cia mon
in va thic udng. Cac cong thic ché
bi€n mén &n cé st dung tao xoan la rat
da dang va c6 thé duoc tim thdy dé
dang trén internet, dudi day la mot sb
hinh anh minh hoa.

“) Phan thém vao trén thira dn hay thirc udng dé trang tri va
tao huong vi hdp dan.
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Hinh 33. Smoothies Tdo xoan két hop véi cic

logi trdi cdy va hat ngii coc*”

Hinh 34. Nuwéc ép dwa chudt - Tdo xoan®

47) Nguon: https://minimalistbaker.com/super-green-spirulina-
smoothie-5-ingredients/.

(48) Nguon: https://detoxdiy.com/liver-detox-juice.
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Hinh 36. Snack "banh tdao” két hop giiva
Tdo xoan, hat bi, cha la va diea®®

) Nguon: https:;’/’www.florahealth.cum{usfverte-limonade/ .

60) Nguon: https:fldelightfulvegans.com/recipe/pepita-dat&and
-spirulina-balls/.
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Hinh 38. Trirng phu mayonnaise Tao xoan®

1 Nguon: https://thehealthyfamilyandhome.com/.

(52 Nguon: https://www.organicsnz.co.nz/healthy-eggs/.
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Hinh 39. Mi Tao xoan®

Mot s0 khuyén cao khi su dung

Tao xoan dugc danh gia la “siéu thuce
pham” tot cho sttc khoe con nguoi, da
duwoc cac to chire quoc té uy tin cong nhan.
Tuy nhién voi nhtng gia tri dinh duong
ndi trén, Tao xoan van c6 thé gay hai cho
sitc khoe néu khong duwoc st dung dung
cach. Dudi day la nhirng nguy co tiém an

va khuyén cao khi str dung:

& Nguon: www.bepthucduong.com/mon-an-chay-thuc-duong

.fmi-t:-u‘r-\:.wn*l-spimli;na,?’.
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- Céc loai vi khuan lam néi chung vj
Tao xo&n néi riéng cé kha nang sinh dgc
t6 microcystin®)., Do d6, san xuat tio phaj
dam bao dung quy trinh ki thudt; cac san
pham t tdo can phai dugc kiém tra, danh
gia ddc t6 ki trude khi st dung.

- Stt dung tdo xodn c6 thé lam tang
tinh trang Phenylketonuria®. Ngudi méic
bénh Phenylketonuria phai kiém soat
lugng phenylalanin duwa vao co thé dé
ngan ngtta tinh trang tich tu qua nhiéu.
Phenylalanine tich tu cé thé dan dén tinh
trang nao cham phat trién, anh huong
dén hé than kinh, cé thé gay co giat, hiéu
dong thai qua va mat kha nang phan tich.
Trong khi d6, Tao xoan lai 1a mét nguon
giau phenylalanine. Néu ngudi dang mic

< Microcystin [ mdt chat de, v ham luong cao co thé gay
anh huong dén co the nhu: gdy tidu chay, dav hoi, nhie
diu, dau oo, d6 mat va dd md hoi, sau khi lut phai s¢ dau
hong, ho khan va viém phai.

% Phenylketonuria & mét rdi logn chuyén hoa di truvén khien
cor the khang thé chuyén héa acid amin phenylalanine thanh
tyrosine do thidu enzyme phenylalanine hydroxylase.
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Phenylketonuria hay nghi ngo bi chimg
i loan chuyén hoa nay, t6t nhat nén
tham van y kién caa bac si trong viéc su
dung Tao xodn.

- Tao xoan co thé chira kim loai nang,.
Mot trong nhitng dac tinh ndi bat cua tao
Tao xoan la kha nang hap thu kim loai
ning. Nguy hiém tiém an 1a khi sinh khoi
tao dugc nudi trong hay khai thac trong
méi treong bi & nhiém kim loai nang. Cac
kim loai ndng khi vao co thé co thé gay hai
cho gan, than, anh hudéng dén sitc khoe
con nguoi. Do d6, nudi trong tao phai
dam bao ngudén nudc sach; san pham
tr tao phai dugc kiém tra chat lugong dé
dam bao an toan.

- Tao xo0an cd thé gay nhiém doc than.
Tao xodn 14 mét ngudn protein dodi dao,
giup thuc ddy san sinh nhiéu amoniac dé
phuc vy cho qua trinh chuyén hoéa. Diéu
nay cé thé dan dén tinh trang tich tu nhiéu
ure. Khi uré & mét lugng lon, than phai
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hoat dong nhiéu hon de€ loai bo mot Iuong
dang ké uré ra khoi mau. Diéu nay néy
xay ra thuong xuyén c6 thé dan dén so;
than hay suy than. Do d6, nhiing nguoi ¢
tién sir mac cac bénh vé than, chirc nang
than suy yéu can tham van y kién cta bac
si trede khi st dung.

- St dung Tao xoan cé thé lam ting
tinh trang ti mién. Hé thong mién dich cf
chitc ndng bao vé, chong lai sy xam nhép
cua vi khuan la va mam bénh vao co thé.
Tuy nhién, & nhitng ngudi mac bénh ty
mién, hé théng nay bi r8i loan hoat dong,
tdn cong lai chinh cac t€ bao cua co thé
Tao xodn dugc biét dén la mot thue pham
c6 kha nang ting cuong hé thdng mién
dich. Do d6, khi mic bénh ty mién, viéc
stt dung tao xoan Tao xoan c6 thé lam
tang tinh trang bénh. Truong hop bi bénh
ti mién, t6t nhat nén st dung theo chi dan

ctia bac sl.
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Ngoai ra, chwa c6 bang chitng v hoc 1o
rang vé viéc st dung Tao xoan la an toan
y6i nhém ddi teong phu nir mang thai va
cho con ba. Do &6, doi vdi nhém ddi
trong nay can thwc hién ché d6 dinh
duvdng va thudc theo sy chi dan ctia bac si.

Tém lai, dén nay, hang ngan nghién
citu da dwgce thire hién dé xem xét nhirng
tac dung cua "siéu thuc pham" nay dén
sttc khoe con ngwoi. Rat nhiéu két qua tich
cec da dwoce bao cao va nhitng tiém nang
trong, ho tro diéu tri cac loai bénh da dwoc
dé xuat. Tuy nhién, phan Ién cac nghién
ctu van dwgc thic hién trong 6ng nghiém
hodc trén cac sinh vat tht nghiém, sd it
cac nghién ctru trén nguroi lai c6 quy mo
twong ddi nho va chwra ¢é ¢d mau, tinh dai
dién, do lap lai can thiét dé dam bao cho
mot khéng dinh chic chin dwa trén co s
khoa hoc day da. Du vay, véi ham luong

dinh dudng cao va d6 an toan da dwoc
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chitng minh r6 rang, khuyén nghi s
dung tao xoan dé nang cao strc khoe, tang
cuong strc dé khang, phong ngtea bénh tjt
la hoan toan dang tin cay. Do do, ching ta
¢ thé yén tam dua Tao xoan vao ché dj
dinh dudng hidng ngay dé€ c6 mét sic
khoe t6t hon.
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Tao xoan di xudt hién trén Trai dat
cach day hon 3,5 ti nam®, chiang gitt mat
vai tro sinh thai quan trong va gop phan
vao st da dang, muOn mau cta sinh
quyén. Gio day, Tao xoan duoc chiing
minh 1a thuc pham bao vé strc khée tét
nhat ctia loai nguroi trong thé ki 21@. Loai
tao ki diéu nay la giai phap tot dé gia
quyét van dé thuc pham ban, dam bao an
ninh luong thyc va gép phan bao vé hé
sinh thai toan cau.

Theo cac chuyén gia, qua trinh nubi
trong va ché bién san pham Tao xoan
khong lam 6 nhiém méi truong, khong
gay x0i mon dat, khong suy thoai nguon

nude hay phé rieng. Tao xoan phét trién

() Habib, M. A. B. (2008). Review on culture, production and
use of Spirulina as food for humans and feeds for domestic
animals and fish. Food and agriculture organization of the
United Nations.

@ Desai, K., & Sivakami, S. (2004). Spirulina: the wonder food of
the 21st Century. Asia-Pacific Biotech News, 8(23), 1298-1302.
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t6t trong mo hinh nudéi ma khéng can
diing dén hda chat bao vé thuc vat, thudc
trir sdu, diét cd nhw hdau hét cac loai cay
trong hién nay. Hon thé, Tao xoan con
¢op phan ¢6 dinh CO: va san xuat luong
Ion O2 cho Trai dat. Qua trinh san xuat
Tao xodn phat huy t6i da hiéu qua sw
dung nang lugng, ngudn nudc va dat
dai... Nhitng diéu ndi trén chic chan lam
hai long d01 v&i nguedi tiéu dung yéu thuc
pham sach va yéu me Trai dat.
Cung cdp Oxi cho bdu khi quyén

Kha nang luwu gitt cacbon va cung cap
oxi la mét Iinh vyc nghien cru dugc quan
tam hién nay, khi loai ngwoi dang d6i mat
voi bién d6i khi hidu toan cau. Cac nha
khoa hoc thute hién cac nghién ctru dé xac
dinh dwoc dién tich ring trong modi hang
nam co thé luu trt dwgc luong carbon
phat thai ra moéi truong la bao nhiéu? Mét

vi du 1a vao nam 1988, Vién Tai nguyén
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thé gidi da dé nghi Cong ty dich vu céng
cdng Hoa Ki phai trong mai 52 triéu cay
xanh & Guatemala dé xtt li lvgng CO: phat
thai cia mot nha may nhiét dién mdi xay
O My trong thoi gian 40 ndm van hanh®),

C8 dinh cacbon va cung cap oxi sé
ti€p tuc duoc thwe hién nghiém tic tai moi
qudc gia nhir 1a mét s n6 Iuc d€ bao vé
Trai dat triede nhitng moi de doa d6i vai
cdc hé sinh thai. Nhitng vu chay 16n va
nan chdt pha rimg dang ngay cang lam
giam dién tich ritng moi nam. Cau héi dit
ra la phai lam gi d€ c6 thé phuc hoi nhanh
chong 14 phoi xanh cta trai dat? Sé mat rét
nhiéu nam dé cd thé tréng mai lai nhiing
canh rirng da mat, nhung ching ta hoan
toan cd thé chira lanh phan nao la phoi
Trat dat chi voi mot loai sinh vat nho bé,
d6 chinh la Tao xodn.

@) Henrikson, R., 2010. Spirulina world food. Ronore Enterprises,
Inc.
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Nhu chung ta biét, ritng ¢é vai tro to
l6n trong viéc hap thu CO: do cic hoat
dong chia con nguoi tao ra, tham thyc vat
¢6 thé leu gitt 1 dén 4 tin cacbon trén mai
hecta/ndm. Nhitng cong viéc ay, Tao X0an
con lam hiéu qua hon nhiéu lan. Tai trang
trai nubi trong Tao & sa mac California,
Tao xoan cd thg c0 dinh 6,3 tan cacbon
trén moi hecta/nim va cung cap 16,9 tan
oxi cho bau khi quyén. Hon thé, vung
nhiét d6i duoc danh gia la ¢ ndng suat

YA

cao hon gap 2,5 [an®.
Si dung nudc hiéu qua

Mit du Tao xoan duoc nudi trong
trong nwoc, hiéu qua st dung nuwde cho
moi kilogram protein tit loai thuc pham
nay thap hon nhiéu so véi cac loai thuece
pham théng thuwong. Tai cac trang trai

nudi trong Tao xoan, nuwéc duwgc tuan

®0ta, Y., 1988, Earthrise Farms. Personal communication.
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hoan st dung tr¢ lai sau khi tao duoc thy
hoach. Céc bé nudi dwoc 16t bang vt liey
chong thdm nén dudng nhu khong cf
sy that thoat nwéc trong qud trinh nubi
trong so voi phuwong thirc trong trot théng
thwong va nwede chi mat di mét lwong ahg,
chu yéu do qua trinh bay hoi.

Vdi cung mot lwgng protein thu duoc,
san xuét Tao xoan chi s dung 1/3 luong
nudc so vai dau nanh, 1/5 so véi bap (ngd)
va chi 1/50 khi so voi lwong nuede can cho
san xuat mot lwong twong dwong protein
ttr thit bo. Tai vung sa mac California, chi
8 gallon® nudc co thé dwoe st dung dé
san xuét 10 gram Tao xoan. Lugng nudc
nay la thdp hon nhiéu dé san xuat mot
lvong twong duong cac luong thirc khac 6
My nhu: 15 gallon cho banh mi, 65 gallon
cho sita, 136 gallon cho trimng, 408 gallon

& 01 gallon trrong duong 3,785 lit.
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cho thit ga va 1303 gallon cho mot chiéc
banh hamburger®.

Sir dung nang lwong hiéu qua

Nubi trong Tao xoan can mot lwong
ning lwong dau vao cho san xuit moi
kilogram san phdm thap hon so v4i dau
nanh, bap (ngd) va thit bo, bao gom ca
nang luwong mat troi va nang lueong dwoc
con nguwoi san xuat.

Hiéu qué str dung nang lwong
(Tﬂeu k) (k)= 0,239 Kcal)/ kg san pham)

-_.;._3:3,. . Tong nang ll.m'ng fThﬂ;pharmNang lwrong  Nang luong |
E{N dauvao _ dau ra khéc ‘dau ra/dau vao
¥ Fam o |
y i |
o 23 ' 6,1
,H Spirulina® = . |
65% P;u‘%ﬂ : s
D3u nanhb “38 1,2
34% Protein
edp(nge)® s 4 1
| 9% Protein 4 & ng "*‘&"% f%;*‘;w’i
m&;}"‘ M
Thibd® =
20% Profein ﬁ&}é* 5 &

¥, Ota (1995}, Earthrise Farms urma

*P. Leesley va cs. (1975), A low Eﬂprgy method of manufacturing high-grade protein using
Spirulina, University of Texas.

Hinh 40. So sdnh nang lwong can dé san xuat
Tdo xoan va mot s6'loai thyc phdm phd bién™

® Henrikson, R., 2010. Spirulina world food. Ronore Enterprises, Inc.
? Henrikson, R., 2010. Spirulina world food. Ronore Enterprises, Inc.
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Hiéu qua st dung nang luong® cua
Tao xoan cao hon 3,5 [an so v6i dau nanh,
hon 1,4 so véi bap (ngd) va hon 100 Ian so
voi thit bo®. Trong twong lai gan, cic
nguon nang luong gia ré dang can kiét,
keéo theo cac loai thie pham phu thudc
vao nang luwong sé tang gia. San xuat Tao
xoan cling sé c6 loi thé canh tranh hon.

Lwgng nudrc can dé san xuat 1kg Protein
__trong mét s6 thyc pham

Lt  Loainuwdc
Spirulina® & ey
65% Protein 2100 | Nudclo
|
Pdunanh*® & & & 9000 | Nudc ngot
34% Protein
Bip(ngd)*d &b b & 12500 | Nudrc ngot

9% Protein

Thi bab OQQQQOQCOOOCQQ105000!Nuﬁ'cngat
20% Protein ..600‘0‘.‘0‘..
0006006006006000006

";" Gt; {]:995] Eaﬁi‘mrise Farms, California.
®P. David (1981), Diet for a small planet, Comell University, p. 76-77.

Hinh 41. So sanh lwong nwdéc cin dé’san xuit
Tao xoan va mot so'loai thwe phiam phd bién(®

® Ti 1¢ nang lugng dau ra trén moi kilogram/nang lwong diu
vao trén moi kilogram

® Henrikson, R, 2010. Spirulina world food. Ronore Enterprises, Inc.

(19 Henrikson, R., 2010. Spirulina world food. Ronore Enterprises, Inc.
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Nuoc ngot la mét trong nhitng nguén
tai nguyen quy gia caa thé€ gidi. San xuat
Tao xoan khdéng lam anh huong dén
nguon tai nguyén nay, boi c6 thé sir dung
nuoc 1¢ hodc nudc ¢o do kiém cao. Day la
nhtmg ngudn nudc khéng phu hop doi
voi canh tac nong nghiép. Su phat trién
nganh san xuat thuc pham tir Tao cang tro
nén hap dan hon khi khéng canh tranh
ngudn nudc ngot st dung cho dn udng,

nong nghiép va cac linh vurc khac.
Bdo vé dit va han ché sw dung hod chat

Tao xoan c6 thé duoc nudi trong trén
cac vung dat kho trong trot, kém mau méo
hoic khong thé st dung. Tao xoan phat
trién nhanh; va chi can rat it dién tich dat.
Cu thé 1a it hon 20 lan dién tich so véi dau
nanh, it hon 40 lan so véi bap (ngd) va it

hon 200 Ian so voi san xuat thit botb,

U Henrikson, R,, 2010. Spirulina world food. Ronore Enterprises, Inc.
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P4t dai dé san xuat 1kg Protein trong
mot s8 thuc pham

Dién tich (;1] {dai dat

Spirulina® [}

65% Protein 0,6 Khong
Pau nanht AE A 16 Mau m&
34% Protein

Bip (ngd)® 22 Mau md
9% Protein

. 190 Mau mo
Thi bo®

20% Protein

*Y. Ota (1995), Earthrise Farms, California.
bp. Leesley va cs. (1975), A low energy method of manufacturing high-grade protein using
Spirulina, University of Texas.

Hinh 42. So sdnh dat dai cin dé san xudt

Tdo xodn va mot so'loai thiec phim phd biént?

Tao xoan chira 60% la protein luong
dinh dudng nhiéu hon bat ki loai luong
thue khac, mic du khéng can dén dat dai
mau md. Qua trinh san xuat lwong thuc
duwoc dam bao hon khi dat dai st dung dé
nudi trong Tao xoan c6 thé duoc tai su
dung cho cdc muc dich néng nghiép khac

ma khong lam suy thoai dat.

(12) Henrikson, R., 2010. Spirulina world food. Ronore Enterprises, Inc.
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Bén canh d¢6, lam dung hoa chat bao
vé thuc vat trong nong nghiép la mot
trong nhitng tac nhan phd bién gay anh
huong nghiém trong dén méi treong sinh
thai va sttc khoe con nguoi. Qua trinh
san xudt Tao xoan khong cin dung dén
hda chdt bao vé thwe vat, thudce trir sau,
diét cé... nhue hau hét cac loai cay trong
hién nay.

Cac nha khoa hoc da tinh toan réng,
d€ ¢ 0lkg protein tit bap (ngd) phai mat
di 22kg 16p dat bé mat; 1kg protein tir thit
bd thdm chi con mat di 145kg lop dat bé
mit, do trong phai thiee an®. Trong khi
d6, nudi trong Tao xoan khdng lam suy
thodi dat dai, gép phan cai thién moi
treong sinh thai cho hién tai va ca cho thé

h¢ tuong lai.

13) Henrikson, R., 2010. Spirulina world food. Ronore Enterprises, Inc.
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Bang 3. So sdnh chi phi moi truwong cua nudi
trong Tdo xoan v6i mot sologi hinh san xudt

Chi phi méi trweérng  Nudi trong  Trong trot  Trong trot
hi*u co’

Spirulina

Hoéa chat trong thyc pham (tir qua trinh san xuat va ché bién)

Thudc trir sdu Khong
Thuoc diét co Khéng
Chat bao quan Khong
Chéat phu gia Khéng
Khang sinh Khong
Cdc chat co kha Khéng

nang gay ung thu

Chi phi kham strc khée
Chi phi ty tra Khéng
Bao hiemy té Khong

Sinh vat bién doi gen (GMOs)

Rui ro strc khoe Khéng
chua biét

Chi phi déng cho chinh phd
Thué cao hon Khong
Tac dong sinh thai

Mat I&p dat mat Khong
Ma&t nudc ngot Khong
Mat rirng Khéng
Khi nha kinh Khoéng
Mat da dang sinh Khéng
hoc

Chi phi xt Iy & nhiém

O nhiém dat Khong
O nhiém nudc Khong
Chi phi xtr ly Khong

Ganh nang cho thé hé twong lai
Thué/phi Khong

Tong két: Hwdng Cé
dén bén virng
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Khong
Khong

Khéng

Khong
Khong
Khéng

Khong
Khong

Khong

Khong
Khong
Khong
Khéng
Khong

Khong
Khong
Khong

Khong
Co

San xuét
thwong mai  thjt/sira
Co Co
Co Cé
Co Co
Co Co
Khong Co
Co Cé
Co Co
Co Cé
Co Cé
Co Co
Co Cé
Coé Cé
Co Co
Co Co
Cé Co
Co Co
Co Cé
Co Co
Cé Co

Khong Khong



Can bang hé sinh thdi todn ciu

Vi tao la sinh vat ¢ kich thudc nho
chi c6 thé nhin thay duoc dudi kinh hién
vi, rat pho bién trong cac thay vuc nuwdc
ngot va ca nwdce bién. Chiang la nhiing loai
sinh vat don bao sdong don lé hodc song
tap doan. Tuy rat nho bé, nhung vi tao
duwoc danh gia la c6 sy da dang loai rat
l6n voi khoang 200.000 - 800.000 loait®
thudc nhiéu gidng khac nhau. Vai tro ctaa
ching la dac biét quan trong doi véi sy
song trén Trai dat.

Trong cac thay vuc, vi tao la mot
trong nhitng sinh vat san xudt hién dién
dau tién trén Trai dat. Chang dung
dau cac chuoi thikrc an vdi vai tro tong hop
hau hét nang lwong sdng dudi dang cac
hop chit hitu co. D€ roi tir d6 cac sinh vat

0 bac dinh dudng cao hon, trong do co

14 Nguon: Wikipedia.
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con nguodi dang st dung ngudn ndng
lugng quy gia nay cho hoat dong song
hang ngay.

Voi kha nang thuc hién qua trinh
quang hop, vi tao tao ra khoang 1/2 lwong
oxi co trong khi quyén®® ma loai nguoi va
hang triéu sinh vat dang hit tho. Dong
thoi ching con hap thu khi CO219 va st
dung nang lwong Mat troi dé tdng hop
dinh dudng cho qua sinh treong va phat
trién. Hon 1 ti nam tién hoda, vi tao da tén
tai va trd thanh vat chat song ki diéu cua
thién nhién, nhir 1a mt ngudn tai nguyén
vO gia.

Ngay nay, vi tao con duwgc biét dén

nhu nhirng “chién binh bao vé Trai dat”,

(15} Tabatabaei, M., Tohidfar, M., Jouzani, G. 5., Satamejad, M., &
Pazouki, M. (2011). Biodiesel production from genetically

engineered microalgae: future of bioenergy in Iran. Renewable
and Sustainable Energy Reviews, 15(4), 1918-1927.

16} Thanh phan chinh gay gia tang hiéu tmg nha kinh.

172 Vb v trdi dit



véi kha nidng xit i & nhiém va déng
héa chat dinh dudng trong cac thay
vac bi phu dudng. Kha nang tuyét
voi ctia vi tdo trong xtr 1i & nhiém da
dwgc khao sat rong rai trong viéc lam
sach nuoc thai cong nghiép thuc
pham, nudc thai do thi, nudc thai ti
hoat dong nong nghiép va dac biét hiéu
qua trong xu li nwdc thai tir hoat dong
nudi trong thuy san®. Hon thé, luong
sinh khoi vi tdao thu duoc sau qua
trinh x@ 1i moi trueong cd thé duwoc st
dung lam nhién liéu sinh hoc, vat liéu
than thién vo6i moéi truong va ca ung
dung trong chiét tach cac hgp chat sinh

hoc quy hiém.

9 Han, P, Lu, Q., Fan, L., & Zhou, W. (2019). A review on the use
of microalgae for sustainable aquaculture. Applied Sciences,
9(11), 2377.
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Vai tro cua Vi tao doi véi Trai dat
cua chung ta

Bdng vt gldp xde

Ca s&n mbi nha

Bong vt phi du ( P ._':;:-. e
' . Ci mbi

Vi tdo dugc dénh gid |a co sy da dang loai
rat Ién vé&i khodng 200,000 - 800,000 loai
thudc nhiéu giéng khédc nhau.

Mgudn; Algatech com

Hinh 43. Vai tro cua vi tao
dot voi Trai dat(®

(18) Alga tech.com.

F
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Tao xodn da xuit hién trén Trai dat
cach day hon 3,5 ti nam, chung gitt mot
vai tro sinh thai quan trong va gop phan
vao s da dang, mudon mau cua sinh
quyén. Gio day, vdéi nhitng minh ching
khoa hoc vé hiéu qua téi wu cta qua
trinh san xudt Tao xoan trong st dung
tai nguyén thién nhién va bao v¢ moi
truong, loai tao ki diéu nay xting dang la
giai phap xanh dam bao an ninh luong

thwc cling nhu phat trién bén virng.
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Loi két

Con nguwoi la sinh vt bic cao, duwoc xem
la loai co by ndo thong minh. Nhung ciing
chinh con nguwoi hién nay dang lam thay doi
thé” gidi mot cdch nhanh chéng nhit. Véi toc
d0 phdt trién nhw vi bdo cua khoa hoc va
cong nghé, con ngudi tiv cho sdn xudt thil
cong, tiép lén san xudt hang loat, roi dén san
xudt tw dong va sé la san xudt thong minh...
Song diéu khéng thé phii nhdn ring, chit
lwong cudc song cua phin dong din sé" ngay
cang gidm di, sitc dé khdng suy giam. Dich
bénh, 6 nhiém méi truong, suy gidm da dang
sinh hoc, trdi dit nong lén, thién tai gia ting,
xung dét xd hoi van khong ngieng... Tat cd
dd khong dem lai sy hanh phic cho moi con
nguoi nhwng nhitng g1 ma chung ta dany
hweong dén.

Trai ddat hinh thanh va phdt trién qua

hang ti ndm. Loai nguwoi xudt hién va phat
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trién qua hang triéu ndm. Tat ca da dut rit
hang van quy ludt, bai hoc. Mot khoi luong tri
thirc khong 16, tie nhitng quy ludt tw nhién, xd
hoi dén nhitng nguyén li song thién - dia -
nhdn hop nhdt. Tat ca dwong nhw ling guén.
Cong nghé dang chi phoi va dan duong.
thﬁg dung quén, cong nghé ciing chi la
cong cu ma thoi.

“Tw duy sinh thai” voi nhan thiec tich
cwc vé mo1 quan hé hai hoa giira con ngudi voi
con nguwoi va giika con ngwoi voi tw nhién,
theo hiweéng cin bang va ton trong, hi vong sé
giup thé"hé hdom nay nhin nhdn dung hon ban
chit cia sw pha't trién. Sdng co trach nhiém
hon voi Me trai dat, voi xd@ hoi va voi chinh
stec khoé cuia moi ngquoi.

Tdo xodn, mdt sinh vdt thit nhd bé, la
dgng séng ban so nhuwng cd tic dung that ki
diéu. Mot san phdm cua tao hod. Rat dang tim

hiéu, nghién ciru, phdt trién va sw dung ding
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cdch. D& bdo vé Trdi dit va bao vé bdan thin
mMoi con nguedi.

Cudn sich nay la san phidm cia DN-EBR
va ciung la mot phan cua “tw duy sinh thdi”.
Chung to1 rat mong cong dong don nhan, gop

Yy va chung tay phat trién. ..
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Loi cam on

Cuon sich nay la két qua hop tdc cua
DN-EBR. Chung toi xin chdn thanh cim on
Pai hoc Da Néng, trwong Dai hoc Sw pham va
Khoa Sinh - Mobi truomg da tgo diéu kién
thudn loi dé DN-EBR cu thé héa cic v twong
nghién ciru va chuyén héa thanh nhitng sdn
pham phuc vu cong dong. Cam on UBND
huyén Binh Son dd ung h trién khai dy dn
thir nghiém va cam on HTX Nong nghiép
cong nghiép cao Van Twong di dong hanh
thiec hién.

Xin cdm on sy ho tro tich cwc ciia ban
Tran Thi Kim Anh va Tran Thi Twong Vy
tiw Phong nghién Cong nghé Tao thudc
khoa Sinh - Mo1 truwong.

Ching t6i ciing xin danh loi tri an
siu sidc dén GS.TSKH Dwong Dikc Tién.

Nguoi di lan tod tinh thdn nghién ciu tdo.
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Chdn thanh xin cam on ban be dong nghiép tir
moi mién dat nwoc ludn két noéi, chia sé va
dong hanh trong nghién cteu.

Tat ca da dong vien va la dong lwc dé

chung t61 xudt ban cudn sdach nay.
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“Vi tru c6 nhirng dinh ludt v0 cung nghiém

ngdt ma loai nguoi tuyét dor khong dwoc
vi pham!”

Phuong chim song

cua nguoi Kogi
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