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TOM TAT

Spirulina dwoc xem 1& mét loai siéu thwc phdm béi ham lwong cac chat dinh dwdng cao va cac thanh
phan chia trong né. N6 tré thanh nguédn thwe pham vo gia déc biét 14 cho nhivng ngwdi an kiéng, ngwdi an chay,
va nguoi bi dai thao dwong. N6 da dwoc st dung dAu tién béi nhivng ngudi Aztecs va Bac My vao thé ky 16. T
nam 1969, né méi dwoc dua vao nudi cdy chi ddng du tién & Phap va sau dé dwoc mé rong ra Nhat Ban, Thai
Lan, California, va Hawaii. Tuy nhién viéc nuéi ciy chi méi han ché & nhirng hd cé do kiém va c6 ham luwong vi
khoang ty nhién thich hgp cho tédo phat trién, hodc san xut trong mdi trwédng nhan tao ma chap nhan murc chi
phi dau tw cao vi vay lam ting gia thanh san phdm. Trong nghién clru nay, chang téi tién hanh tim kiém moi
trwong thay thé nuéi ciy tdo Spirulina platensis ré tién hon tir ri dwéng, cling nhw khdo sat mét sé cac diéu kién
nudi ciy nham lam gidm chi phi nudi trng tao.

Tir khoa: Spirulina; nudi cay sinh khéi; méi triwdrng nudi cay; ri dwong; vi to

ABSTRACT

Spirulina, an edible blue-green microalgae, has been considered to be super-food because of its nutrient
dense. Spirulina contains a high amount of protein, vitamins, and minerals. They become invaluable food,
especially for vegetarians, vegans, anemic, diabetic. The Aztecs and North Africans have used Spirulin as food
since the 16th century. However, until 1969, the first Spirulina processing plant was opened by French, and soon
after in Japan, Thailand, California, and Hawaii. However, the cost for culturing Spirulina is high in the regions
where there are no natural alkaline lakes. This is because the medium for mass culture of Spirulina requires a lot
of chemicals. This is one of the main reasons that low-income people can’t approach the amazing most nutritious
products from Spirulina. In our study, we have looked for a low-cost medium which can be used in Spirulina
platensis culture. Besides, some culture conditions are also conducted to reduce the price of Spirulina products.

Key words: Spirulina; Mass culture; medium culture; molasses; microalgae

1. Pit van dé

Spirulina 1a mot loai vi tdo ¢6 mau xanh
luc, don bao, tu dudng bing quang hop. Chung
rit gidu protein (chiém 60-70% trong lwong
kho), vitamin (ddc biét 1 vitamin B12), cac sic
t6 nhu chlorophyll, caroteinoid ciing nhu cac
chat chdng oxy hoa khac ma c6 kha ning bao vé
té bao khoi sy pha huy béi cac gde tu do. Chung
chtra rt nhidu amino acid khong thay thé, va
cac loai vi khoang va cac acid béo khong thay
thé ¢6 loi nhu omega-3, gama linolenic acid [4].
Vi vay ching dugc coi 1a mét siéu thyc pham.
Nguoi ta wdc tinh rang ham lugng dinh dudng
trong lkg tao Spirulina twong duong vdi trong
1000 kg rau qua.

Mot vai thir nghiém 1am sang ban dau
ciing cho thdy Spirulina c6 nhiing anh hudng

tich cuc dén viéc diéu tri bénh [5] nhu lam giam
ham lugng cholesterol trong mau, bao vé chéng
lai mot vai bénh ung thu, ting cudng hé thong
mién dich [2]. Mot vai nghién ctru ciing da chi
ra rang phan chiét trong nudc cua tao Spirulina
platensis co kha ning tc ché sy nhan 1én cua
virus HIV-1 trong dong té bao T, té bao don
nhan ngoai bién, va té bao Langerhans [1].

Cho dén nay di co hang loat cac cong
nghé nuoi trf”)ng, thu hoach, ché bién sinh khi vi
tdo, cac loai cong nghé¢ nay dang khong ngung
dugc hoan thién, ha gia thanh va ning cao chat
lugng sinh khéi. Nhin chung, tao Spirulina c6
thé dugc nudi & ao hd can hodc trong cac
bioreactor v&i yéu cau moi truong phai 1a moi
truong c6 do kiém cao (thuong sir dung natri
cacbonat) va chta cac vi khoang thich hop,
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nhiét 46 dao dong tir 25-40 do C, va cod du anh
sang [6]. Hién nay méi truong duogc sir dung dé
nudi cdy tao chii yéu van 1a moi truong Zarrouk
¢6 gia thanh twong dbi cao.

Tuy diéu kién khi hau ¢ nude ta tuong dbi
thich hop cho tao phat trién va ciing da c6 nhiéu
nghién ciru vé loai tio ndy nhung quy mo van
con chua rong. Hién chi c6 mét co sé san xuat 1a
& hd Vinh Hao (Ninh Thuén) do c6 d6 kiém tu
nhién thich hop cho tao phat trién. S& di nhu thé
12 do thanh phan méi trudng nudi cdy con sir
dung qua nhiéu héa chit do d6 kém kinh té- chi
phi dau tu cao. Vi vay trong dé tai nay ching toi
tién hanh tim kiém méi truong dinh dudng ré
tién thay thé hodc giam bat lugng hoa chat can
thiét dé nuodi trong Spirulina platensis. Pay 1a
mot diéu kién quyét dinh dé giam gia thanh sinh
khdi tao. Bén canh do, chung tdi ciing khao sat
mot sé diéu kién nudi cdy nham lam giam chi
phi san xuat.

2. Vat liéu va phuong phap
2.1. Vit liéu

Gidng tao Spirulina platensis dugc cung
cip boi Phong Cong nghé tio, Vién Han 1am
Khoa hoc va Coéng nghé Viét Nam vao
15/03/2012.

Ri duong dé 1am moéi trudng thay thé
duoc mua tir Nha may duong, Quang Ngai. Ri
duong phai duoc xt 1y trude khi st dung nhu
sau: pha lodng ri duong theo ti 1& 1:3, bd sung
H>S04 vao voi ti 1€ 3,5 ml HaSO4 trong 1000 ml
ri dudng. Khudy lién tuc trong 1 gid, sau do dé
ling thu dugc phan dich va pha lodng dung dich
xudng phu hop véi ti 18 ri dudong da chon.

Tat ca cac hoa chat dung dé pha moi
truong nudi ciy tio déu dwoc mua cia hing
Sigma, USA.

2.2. Nudi cdy sinh khéi tio Spirulina platenesis

Gidng tao dwoc hoat hoa bang moi trudng
chuin Zarrouk, lic bing may lic hiéu Stuart
Obital incubator SI500 ¢ 35°C, 150 vong/phut,
st dung anh sang tu nhién, va bao quan trén dia
thach ¢ 4°C.

Moi truong Zarrouk chuan bao gom:
0,59/l K:HPO4; 2,5g/1 NaNOs; 19/l K2SOs; 19/l
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NaCl; 0,2g/l MgS0..7H,0; 0,04¢g/l CaCl,.2H0;
0,019/l FeS0O4.7H;0; 0,089/l EDTA; 16,8 g/l

NaHCO;;  2.86mg/ml  H3;BOs;;  2,5mg/mi
MnS0,4.7H20; 0,22mg/ml ZnS04.7H,0;
0,079mg/mi CuS04.5H,0; 0,0021mg/mi
Na,Mo00;.2H,0.

Pé khao sat anh huong cua cac loai moi
truong nudi cdy khac nhau 1én sy ting sinh khéi
tao Spirulina, cidy 75 ml tir binh tio giéng
Spirulina vao 250ml méi truong trong binh
serum loai 500ml nuoi trong cac diéu kién moi
truong khac nhau bao gdm: mdi truong 1: moi
truong co ban (Zarrouk), moi truong 2: 0,75ml
ri duong + 16,8g NaHCO3, méi truong 3: Iml ri
duong + 16,8g NaHCOs3, m6i truong 4: 1,5ml ri
duong + 16,8g NaHCOz3. Thi nghiém dugc lap
lai 3 14n. Céac diéu kién nuoi céy duoc gitt on
dinh: nhiét do: 34- 37 d6 C, pH = 8- 11, chiéu
sang bang anh sang tu nhién, dén huynh quang
hoidc dén Led. Po do hép thu quang (Abs.) tai
budc song 420nm dé xac dinh toc do sinh
trudng cua tao Spirulina platensis.

2.3. Xdc dinh ham lwong sic to

Ham lugng chlorophyll va phycocyanin
c6 trong tao dugc dinh luvong dua vao kha nang
hép thy anh sang cia cac loai sic t6 ¢ nhiing
bude song nhat dinh khi chung duoc chiét bang
dung moi thich hop. Trong nghién cliru nay
chung t6i sir dung methanol dé chiét chlorophyll
va do ¢ budc séng 665 nm nhu da md ta boi
McKinney, G. [7]. Va st dung dém phosphate
dé chiét phycocyanin va do & budc song 618 nm
nhu dugc mo ta boi Oliveira va cong su [3].
2.4. Xdc dinh néng dp protein

Pé xac dinh ndéng do protein, 1 g sinh
khéi sau loc duoc dem di pha miu bang cach
nghién véi dém phosphate (0,IM, pH 7.4) &
4°C. Nong d6 protein dugc do bing phwong
phap Bradford v&i Bovine serum albumin nhu la
chit chuén.
3. Két qua nghién ciru va khao sat:
3.1. Khdo sdt cic méi trwong thay thé

3.1.1. Quan sat hinh thai tao

Sau 48h nudi cdy, té bao vi tao dd hoat
héa duoc dem di quan sat dudi kinh hién vi. Két
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qua nhu ¢ hinh 1. Khong c6 cac vi sinh vat tap
nhiém khac duoc phat hién qua kinh hién vi. Ti
hinh 1 ta c6 thé théy, tao c6 dang sgi don ddc,
troi ndi, mau xanh lam va khong c6 vo bao, eo
thit & vach té bao khong 16 rang. Té bao dai
khoang 1,5- 3um, rong 4- 5,5um voi nhidu
khong bao chira khong khi.

S
S

Hinh 1. Hinh thdi tao sau 48h nudi cdy didi
kinh hién vi

A. Vat kinh 10X B. Vit kinh 40X
C. Vat kinh 100X D. Tao Spirulina platensis
dang phan cat.
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This gian (ngiy)

Sinh khdi khé cta tio (g/1)

Nhu vdy ching t6i di c6 gidng tao
Spirulina platensis hoan toan thuan khiét va cé
thé sir dung & cc nghién ctru sau.

3.1.2. Khdo sdt cdc méi trieong thay thé

Dé khao sat kha ning thay thé méi trudng
dat tién Zarrouk, ching t6i st dung ri duong &
nhiéu nong d¢ khac nhau voi cung mot Iugng
Na2CO3 nhu mot chit tao moi truong kiém
thich hop cho vi tao phat trién.

Spirulina c6 mau xanh 14 cay 1a do no6 co
chua sac to Chlorophyll a. Sac t6 nay hap thu
budc song manh nhat ¢ 2 bude song 1a 420 nm
va 665 nm. Vi vay ¢ day chung t6i do do hap
thu anh sang tai budc song 420 nm dé biéu thi
cho tdc do sinh truéng tao theo thoi gian.

Két qua khao sat moi truong thay thé
duoc thé hién & Hinh 2 va Hinh 3.

Hinh 2. Bé thj dwong cong sinh trudng ciia tio &
4 logi moi truong theo thoi gian, Abs. dwoc do
o budc song 420 nm

MTI: Tao nudi trong250ml moi truong Zarrouk
MT2: Tao nudi trong 250ml méi truong cé bé sung
0,75ml ri dwong + 16,8g NaHCO3.
MT3: Tao nudi trong 250ml méi trwong c6 bé sung
Iml ri duwong + 16,8¢ NaHCO3.
MT4:Téo nudi trong 250ml méi truong c6 bé sung
1,5ml ri dwong + 16,8¢ NaHCO3

Hinh 3. Trong heong sinh khéi ciia tao va mdu tao thu dwoc ¢ 4 logi méi truong khdc nhau sau 17 ngay
A: Tdo nudi trong250ml méi trueong MT1 (Zarrouk)
B: Tdo nudi trong 250ml méi trueong MT2 c¢é bé sung 0,75ml ri dieong + 16,8g NaHCO3.
C: Tao nudi trong 250ml méi truong MT3 c6 bo sung Iml ri dwong + 16,8¢ NaHCO3.
D: Tao nudi trong 250ml méi trucongMT4 ¢6 bo sung 1,5ml ri dwong + 16,8¢ NaHCO3
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Tir hinh trén ta co thé thiy téc do sinh
truong va phat trién cua tao & moi trudng
Zarrouk cao hon rat nhidu so v6i cac moi trudng
khéc. Cac gia tri Abs. ting 1én rat nhanh va dat
cao nhét 13 vao ngay thir 16 véi gia tri Abs. dat
2,357, gia tri nay cao hon cac gia tri Abs. cao
nhét trong cac moi truong khac rat nhiéu, cu thé
la hon 1,11 so v&i moi truong 2, hon so 1,475
véi moi truong 3 va hon 1,706 so vdi moi
truong 4 vao ngay thir 17. Tir két qua khao sat &
trén ta thdy moéi truong thay thé 2 1a cho sinh
khéi tao 16n nhat so v6i cac méi trudng thay thé
con lai (MT3 va MT4). Vi vy, trong céac thi
nghiém tiép theo ching t6i st dung moéi trudng
2 dé nuoi trong tao khi khao sat cac anh hudng
tir moi truong thay thé.

Panh gia chat luong tao nudi trong cic
mdi trudng nudi cdy khac nhau.

Mbi trudng nudi cdy khong nhimg anh
huong dén toc do sinh truong cia tao ma con
anh huong dén ham lugng cac thanh phan dinh
dudng c6 trong tao. Dé kiém tra chét luong cua
tao duoc nudi cy trong méi truong chudn va
moi truong thay thé, chung t6i danh gia qua cac
thong s6 nhu ham lwong chlorophyll,
phycocyanin, ham lugng protein co trong tao
duge thu hoach sau 17 ngay nudi & diéu kién
nhu trén trong cac moi truong khac nhau.

3.1.3. Ham lwong sdc t6 cé trong tio dwoc nudi
cdy ¢ cde méi truong khdc nhau.

Séc t6 1a yéu td rt quan trong giup tng
hop céc loai hormon can thiét dé didu khién cac
hoat dong cua co thé. Ham luong sdc tb trong
sinh khéi Spirulina platensis rt cao, dic biét la
carotenoid, chlorophyll, phycocyanin.

Trong d6, chlorophyll dugc coi 1a mau xanh
vi n6 gidng hemoglobin, chi khac 1a nhom kim
loai cua no6 la Mg ¢ dang ion (nén c6 mau xanh)
thay vi Fe trong hemoglobin (mau do). C6 ¥ kién
cho rang néu nhu kim loai trong chlorophyll dugc
thay bang ion Fe thi n6 c6 thé thay thé hemoglobin
trong md bao. Chlorophyll c6 kha ning loc mau,
lam tang ham lugng oxy luu chuyén trong mau, va
khang oxy hoa. Trong sinh khéi S.
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platensis c6 chira chlorophyll chiém ti 1¢ cao nhat
s0 v6i cac loai thue pham ti nhién khac.

Ngoai ra, phycocyanin 13 sic tb dong vai
tro rit quan trong trong Spirulina platensis va
ton tai dudi dang mdt protein phirc hop, chiém
ham lugng kha 16n. Trong phycocyanin cé ca
nguyén to Fe, Mg vi vdy no rat c6 y nghia dinh
dudng & nguoi khi nhu cau bd sung cac khoang
nay dudi dang hitu co. N6 ciling da dugc ching
minh 1a c6 kha nang khang viém, khang oxy hoa
va khang ung thu [3]. Nhiéu nghién ciru di thé
hién rang cic chung khac nhau hodc cing chung
nhung nudi cdy & méi truong khac nhau thi ham
luwgng phycocyanin ciing khac nhau.

Vi vay ¢ day, chung t6i dya vao ham lugng
clia sic tb chira trong vi tao dé danh gid chat luong
ctia vi tao dugc nudi cdy & cic moi trudng khac
nhau. Két qua duoc thé hién ¢ bang 1.

Bing 1: Ham lwong sdc 16 ¢6 trong tao diege nudi
cay ¢ moi truong Zarrouk (A;) va moi truong

thay thé (AR).
MT nudi [Nong d6 chlorophyll|  Tone 4o
chy (Ma/g) phycocyanin
(mg/g)
Az 6,6410,83 56,75<1,72
Ar 6,023£0,76 53,3£2,81

Qua bang trén ta thay tao duoc nudi trong
cac moi truong khac nhau thi cho ham lugng
chlorophyll va phycocyanin ctiing khac nhau.
Tao dugc nudi cdy trong méi trudng Zarrouk thi
cho ham luong sdc td 1a cao hon tao duoc nudi
trong moi trudng ri duong.

3.1.4. Ham luwong protein c6 trong tao dwoc
nuéi cdy & cdc méi treong khdc nhau.

Protein 14 thanh phan quan trong dé danh
gia chat lugng dinh dudng cia tao. Spirulina cé
ham luong protein cao hon bat ky mot loai thuc
pham nao khac, nhiéu hon thit dong vat va ca
tuoi. Tao sau 17 ngdy nudi cdy duoc dem di pha
méu trong dém phosphate va di do do hap thu
anh sang, qua duong chuén tinh toan ham lugng
protein ¢ trong cac mau tao dugc nudi ciy
trong cac moi truong khac nhau. Két qua thé
hién ¢ Bang 2.
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Bdng 2: Ham luwong protein co trong tao dwoc

nuoi cay o moi truong Zarrouk (Az) va moi truong

thay thé (Ar).
Mﬁu’nu(”)i Ham luong protein (% sinh khoi
cay tao)
Az 60,9+2,8
Ar 59,3£3,5

Véi s6 liéu nhu bang 2 & trén ta thy rang:
ham lugng protein cta tao Spirulina platensis
nudi cdy trong mdi truong khac nhau thi khac
nhau. Trong do6, tao nudi trong mdi truong
chuan Zarrouk van cho ham lugng protein cao
(60,9%) cao hon mot it so voi tao dwgc nudi
trong moi truong ri duong (59,3%).

3.2. Khdo sat cdc logi anh sdang dnh hwong lén
sw sinh trwgng, phit trién ciia tio.

Nhu ta da biét anh sang 1a nhan t quan
trong nhét cho sy quang hop va day 1a yéu té
quan trong anh huong truc tiép dén sy sinh
truong va phat trién cua tio. Thong thuong anh
sang mit troi duge tan dung trong nudi ciy tao.
Tuy nhién, nhiing ngay trdi mua hodc khi anh
sang mat troi khong du manh s€ kim ham sy phat
trién cua tao. Vi vy, chiing ta phai sir dung cac
ngudn anh sang nhan tao (théng thuong nhat 1a
dén huynh quang) dé thay thé anh sang mat troi
trong nhitng ngay diéu kién khong thuan loi. Bén
canh do, theo TS. Duong Tan Nhyt thi 4nh sang
dén Led xanh [8] c6 anh hudng rat tot dén su sinh
truong phat trién cia mot s6 loai cdy trong nudi
cdy mo. Viée sir dung dén led s& lam giam déng
ké dién nang. Vi vay, chung toi da tién hanh khao
sat anh hudng cua anh sang dén Led xanh dén su
sinh truong va phat trién cua tao.

Tao duoc nuodi trong modi truong Zarrouk
v6i cac diéu kién nhu trén, nhung cac binh nudi
téo dugc chiéu sang lién tuc 24/24 bé‘mg cac loai
anh sang khéc nhau.

Qua d6 thi hinh 4. ta théy su sinh truéng va
phét trién ciia tao dudi diéu kién anh sang khac
nhau 14 rit khac nhau. Dudi 4nh sang huynh quang
thi Abs. thp nhat vao ngay dau tién 1a 0,094 va
nhiing ngay tiép theo Abs. ting tuyén tinh va &
ngay thir 8 thi dat 0,524. Trong khi d6 ddi v6i mau
nudi & anh sang Led xanh thi tdc d9 sinh truong va
phét trién rat cham, Abs. ngay déu tién 1a 0,075

dén ngay thir 7 dat 0,191 va t6i ngay thi 8 thi chi
con 0,176. Tuy nhién nhu da khao sat & muc 2.1
thi trong moi truong Zarrouk sinh khdi tao dat cao
nhét 14 ¢ khoang ngay nudi thir 16

Abs. 420 nm

0.6

bén
I huynh
0.5 0.524 dbang

: 4
0.4 I 0416

0.3
I
03
0.2 I Bén
0.188 Sl cae 0176 Led
0.158 xanh

0.1

D 0.107

093
oo7s 0087

1 2 3 4 s 6 7 8
Thiri gian (ngéy)

Hinh 4. D6 thi biéu dién dwong cong sinh truong
theo thoi gian cua tdao trong moi truong Zarrouk
diedi diéu kién anh sang Huynh quang va dnh sang
Led, Abs. duoc do ¢ budc song 420 nm

4. Thao luan

Mobi truong Zarrouk la moi truong chira
cht yéu gdm cac chat khoang va vi luong. Dé
thay thé moéi truong nay chung toi sir dung ri
duong, phé thai ciia nha may san xuat dudng ma
da duoc ching minh 1a chira rat nhiéu cac thanh
phan khoang va vi lugng.

Két qua trén cho thiy, méi trudng
Zarrouk van 12 moi trudng t6t nhat cho sy sinh
truéng cua tao cling nhu cho chit lwong cua tao
tdt hon. Sau 16 ngay nudi cdy, sinh khi tao dat
cao nhit & trong tit ca loai méi trudng, tuy
nhién trong moi trudng thay thé sinh khéi chi
bang 2/3 so v&i sinh khéi tao thu dugc trong moi
truong Zarrouk. Tuy nhién, sy chénh 1éch vé
sinh khdi 13 khéng qua 16n néu so sanh vé chi
phi cao va cong stic bé ra 16n cho viée pha ché
mbi trudng Zarrouk dé nudi cdy tao voi moi
trudng thay thé don gian va ré tién tir ri dudng.

Bén canh d6 ri duong 1a phé lidu ciia cong
nghiép san xuit duong, dé kiém va ré tién. St
dung ri duong con dong thoi giup lam giam
luong chit thai gy 6 nhiém moi trudng tir cac
nha may san xuit duong. Vi thé chon ri duong
dé nudi ciy tao 1a con dudng hiéu qua, kinh té
va bao vé mdi truong.

Ham lugng sic t6 va protein tan & tao thu
dugc trong moi truong thay thé ciing kém hon
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trong moi trudng Zarrouk. Tuy nhién, sy chénh
léch nay 1a hoan toan khong dang ké. Két qua
nay cho thay rang sir dung ri duong dé nudi cay
tao nham 1am thyc pham chirc nang 1a hoan toan
phu hop. Tao nudi cdy & moi truong thay thé
van dam bao duoc gia tri dinh dudng cta né.
Pay la mdt trong nhiing gia tri quan trong tao.

Trong céac thi nghiém cta chung t6i cling
thé hién rang nong do ri duong cang cao thi tc
d6 sinh truong cua tao cang thap. Dicu nay c6
thé dugc giai thich 1a do nong d6 duong trong ri
duong cao, 1am ting ap suat tham thdu do d6
kim ham toc do trao doi chat cua tdo va tir d6
lam giam sy gia tang sinh khdi tao. Tuy nhién,
chung t6i khong tiép tuc ha nong d6 ri dudng
xudng thap hon 0,3%, vi diéu nay s& lam giam
ham luong khoang co6 trong ri dudng. Vi vay,
viéc tiép tuc ha néng do6 ri duong tuy tranh dugc
tac dung cua duong dén su sinh truong cua tao,
nhung c6 thé anh hudong dén chat luong cua tao.
Tuy trong cac nghién clru nay chung t6i chua co
diéu kién dé phéan tich cic thanh phan dinh
dudng dac biét 1a khoang cé trong tdo, nhung
nhitng nghién ctru trude day da chi rd rang thanh
phan dinh dudng trong méi trudng nudi cdy, dic
biét 1a cac chat khoang s& anh hudéng dang ké
dén chit luong dinh dudng cua tao [6].

Thuc nghiém cho thiy du tio dwoc nudi

trong moi truong Zarrouk hay moéi truong ri
duong, anh sang huynh quang van cho hiéu qua
cao hon dang ké so véi dén Led xanh. Diéu nay
cho thdy ting dung 4nh sang dén Led xanh trong
nudi cdy tao la khong hidu qua. Cic nguyén
nhan c6 thé 1a do cudng do va thoi gian chiu
sang cua dén khong dap ung di yéu ciu cho tao
quang hop, ciing c¢6 thé 1a do kha niang hap thy
anh séng xanh tir dén Led cua tdo kém nén hi¢u
quéa nudi cdy khong cao.

5. Két luan

Pé giam luong héa chit, rit ngin thoi
gian chudn bi méi truong va dic biét 1a giam chi
phi dau tu dé nudi tio thi mdi truong ri duong +
NaHCO; dap tng dugc yéu cau dé. Ri duong 1a
phé lidu cua cong nghé san xuat dudng nén rét
ré va dé kiém, va hiéu qua khi nuéi tao bang moi
truong ri dudng ciing cho két qua tuong dbi tdt.
Mai truong nudi cdy t6t nhat qua tién hanh thuc
nghiém 1a moi truong chira 0,3% ri duong (V/v)
+6,72% NaHCOs (w/v).

Nhan t6 anh sang ciing anh huéng nhiéu
dén kha nang quang hop, sinh truong, phat trién
cua tao va anh sang dén huynh quang da dap
g duogc yéu cau nay. Thir nghiém vé6i anh sang
dén Led xanh nham lam giam nang luong nhung
hiéu qua khdng cao.
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	4. Thảo luận
	5. Kết luận
	[1] Ayehunie, S., et al., "Inhibition of HIV-1 replication by an aqueous extract of Spirulina platensis (Arthrospira platensis)". J. Acquir. Immmune Defic. Syndr. Human Retrovirol, 1998. 18: p. 6.
	[2] Belay, A., et al., " Current knowledge on potential health benefits of Spirulina.". J. Appl. Phycol., 1993. 5: p. 7.
	[3] E.G. OLIVEIRA, et al., "Phycocyanin content of Spirulina Platensis dried in spouted bed and thin layer". Journal of Food Process Engineering, 2008. 31(1): p. 34-50.
	[4] Falquet, J., "The Nutritional aspects of Spirulina". Antenna Technologies, 1996.
	[5] Fox, R.D., "Spirulina. Production and Potential". Edisud, Aix-en-Provence, France, 1996: p. 8.
	[6] Habib, M.A.B., et al., "A review on culture, production, and use of Spirulina as food for humans and feeds for domestic animals and fish.". FAO Fisheries and Aquaculture Circular, 2008. 1034.
	[7] McKinney, G., J. Biol. Chem., 1941. 140: p. 7.
	[8] Nhựt, D.T. and N.B. Nam, "Ảnh hưởng của chế độ chiếu sáng đơn sắc lên sự sinh trưởng và phát triển của cây hoa Cúc nuôi cấy in vitro". Tạp chí Công nghệ sinh học, 2009. 7(1): p. 8.


