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ABSTRACT

In this study, 5 levels of nitrogen (6.18; 12.35; 18.53; 24.7 and 30.88
mg/l) were tested in order to evaluate the effect of this nutrient on
growth, protein and lipid content of S. platensis cultured in seawater
under laboratory conditions. The results showed that, the alga cultured
at higher nitrogen levels (18.53; 24.7 and 30.88 mg/l) gave higher
maximum biomass (4.90; 4. and 4.35 g/l) compared to the lower levels
(6.18 and 12.35 mg/l) (3.06 and 3.46 g/l) (p < 0.05) which achieved on
day 8. However, there were no significant differences about maximum
biomass gained among nitrogen levels of 18.53; 24.7 and 30.88 mg/l or
6.18 and 12.35 mg/l (p > 0.05). Similarily, the highest nitrogen levels
gave the highest content of protein but lowest content of lipid and vice
versa. Specifically, the highest nitrogen levels (30,88 mg/l), the protein
and lipid contents obtained 69.64 and 10.12% of the total dry weight,
respectively while this figures at the lowest nitrogen level (6.18 mg/l)
were 52.29 and 13.48% of the total dry weight, respectively (p < 0.05).
Summary, the most suitable nitrogen level for culturing S. platensis was
18.53 mg/l in order to obtain the optimal values of growth, protein as
well as lipid content and economic efficiency.

TOM TAT

Trong nghién ciu nay, 5 mic nito (6,18; 12,35; 18,53, 24,7 va 30,88
mg/l) dicge thir nghiém nham danh giG anh hieong cia yéu té nay lén sinh
truong, ham lwong protein va lipid cua tdo S. platensis nwoc man trong
diéu kién thi nghiém. Két qua cho thdy, tao dwoc nudi & cde mire nito cao
hon (18,53; 24,7 va 30,88 mg/l) cho sinh khoi cue dai lén hon (4,90;
4,79 va 4,35 g/L) so Vi cdc mike nito thap hon (6,18 va 12,35 mg/l) (3,06
va 3,46 g/L) (p < 0,05) 0 ngay nuoi thir 8. Khong c6 sw khac biét thong
ké vé sinh khoi cue dai dat duwoe gitta cdc mire nito 18,53; 24,7 va 30,88
mg/l hay 6,18 va 12,35 mg/l (p > 0,05). Twong tu, cdc mirc nito cang cao
ham lwong protein dat dwoc cang cao nhung ham lwong lipid dat dwoc
lai cang thap va nguwoc lai. Cyu thé, ¢ mikc nito cao nhat (30,88 mg/l) ham
luwong protein va lipd dat dwoc lan luot 1a 69,64 va 10,12% khoi lwong
khé, trong khi @6, con sé ndy & mikc nito thap nhdt (6,18 mg/l) lan luot la
52,29 va 13,48% khoi heong khé (p < 0,05). C6 thé thdy rdng, mirc nito
16t nhat cho tdo S. platensis la 18,53 mg/l nham dat dwoc cdc gia tri toi
wu vé sinh truong, ham luwong protein, lipid va hiéu qua kinh té.
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1 PAT VAN PE

Tao Spirulina platensis 1a mot loai tao lam
¢6 gia tri dinh dudng rat cao, dic biét 1a ham
lugng protein chiém toi 56 - 77% khdi luong
kho, giau vitamin, chat khoang, axit amin va
cac axit béo thiét yéu (Belay, 2002; Gershwin,
2007; Falquet, 1997; Tang & Suter, 2011).
Ngoai ra, kha nang thich ing tt voi cac yéu to
moi truong, diéu kién va ky thuat nuoi kha don
gian ciing 1a mot trong nhing lgi thé khi nuéi
sinh khéi loai tao nay (Ahsan va ctv., 2008).
Chinh vi vay, tdo Spirulina da duogc nghién
clru, san xuat va tng dung trong nhiéu linh vuc
ctia doi song. Tao Spirulina cing véi cac san
pham cua chang dugc st dung rong rii lam
thuc pham chirc ning, ngudn dinh dudng bd
sung thiét yéu, thudc chita bénh (ung thu,
HIV/AIDS, viém gan, tiéu duong,...), my
pham (chim séc da va téc), thirc an chin
nudi va xt ly nudc thai (Belay, 2002; Ahsan
va ctv., 2008; Duong Thi Hoang Oanh va ctv.,
2002; Falquet, 1997; Cifferi va Tiboni, 1985;
Richmond, 1986).

Trong nudi tao nodi chung, ngudn tao gidng,
chat dinh dudng va diéu kién méi truong nudi
1a nhitng yéu t6 anh huong rat I6n dén sinh
truong va thanh phan sinh héa cua tao. Cac
thanh phan dinh dudng da luong (carbon, nito,
phdt pho) va vi lwong anh hudng rat 16n d&én
sinh truong cua tao, dac biét trong diéu kién
nudi voi mat do cao (Costa va ctv., 2003,
Lavens va Sorgeloos, 1996; Vonshak va ctv.,
1996; Richmond va ctv., 1986; Tran Thi Lé
Trang va ctv., 2012). Cac muc nito khac nhau
trong moi trudng nudi co6 anh huong lon dén
sinh truong, ham lugng protein va lipid cua tao
da dugc dé cap trong nhiéu nghién cuu. Thiéu
hut nito 1a nguyén nhan lam giam téc do sinh
treong, sinh khéi, thoi gian duy tri mat do cuc
dai, ham luong sic td, protein, lipid, axit béo
khéng no, vitamin, carotenoids, phycocianin,
enzyme,... & nhiéu loai tao trong d6 c6 tao S.
platensis (Cohen, 1999; Piorreck va ctv., 1984;
Tedesco va Duerr, 1989; De Loura va ctv.,
1987; Olguin va ctv., 2001; Uslu va ctv.,
2011). Ngoai ra, moi truong nudi (nudc ngot
hay nu6c man) va ngudn nito khac nhau (NO3',
NO,, NH4",...) ciing anh huéng dén nhu cau
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nito cua tdo (Prabakaran va Ravindran, 2012;
Li va ctv., 2008).

Nhiéu nghién ctru da chi ra rang, tao
Spirulina nudi trong moi truong nudC Man cod
gia tri dinh dudng vuot tréi hon so voi nudi
trong nuéc ngot thé hién & sé luong chét co
hoat tinh sinh hoc cao (polysaccharides,
inositol va phycocyanin), cac nguyén td vi
luong, ham lugng protein, lipid, cac axit béo
thiét yéu (DHA, EPA, ARA, LA, LOA,...)
(Falquet, 1997; Cifferi va Tiboni, 1985). Tao
Spirulina nudi trong moi trudong nudc Man con
dé tiéu hoa va hap thu hon so v6i nudi trong
nudc ngot (Ahsan va ctv., 2008). Ngoai gia tri
dinh dudng cao, nudi tao Spirulina trong nudc
man con gop phan tiét kiem mot lugng 16n cac
chét khoang da luong, vi luong bo sung va tan
dung tét tiém nang dién tich nwéc man sin co
& nudc ta. Tuy nhién, cic nghién ctu vé nudi
tao Spirulina trong nudc man hau nhu chua
duoc dé cap. Chinh vi vay, nghién ctru dugc
thuc hién nham xac dinh mic nito t6i vu cho
nudi tao Spirulina nuéc min trong diéu kién
thi nghiém. Pay 1a mét trong nhiing tién dé dé
thiét 1ap quy trinh céng nghé nuéi sinh khoi
loai tdo nay ¢ quy mo cong nghiép phuc vu
nhu cau cho con ngudi.

2 PHUONG PHAP NGHIEN CUU
2.1 Vat li¢u nghién ctiru

Pbi tuong nghién ctu la tao Spirulina
platensis. Pay 1a loai tdo c6 ngudn goc nudc
ngot nhung di dugc thuin hoa trong moi
treong nudc man (30%.). Nghién ciru dugc
thyc hién tai Phong Thuc tap Sinh ly - Sinh
thai, Truong Pai hoc Nha Trang.

Ngudn nuéc bién duoc xir Iy bang Chlorine
25 ppm trong 2 ngay, sau d6 phoi ning va
trung hoa bang Natrithiosulfate véi ty 1é 1:1.
Trude khi thi nghiém, nuéc bién duoc tiét
trung bang cach hap ¢ 121°C, 25 atm trong 15
phat. Tao dugc thi nghiém trong cac lo thuy
tinh c6 thé tich 1a 500 ml. Méi trudng dinh
dudng duogc st dung trong nghién clru nay la
/2 Guillard (Lavens va Sorgeloos, 1996).
2.2 B tri thi nghiém

Nghién cttu anh hudéng cia cac muc nito
khac nhau 1én sinh trudng ham lugng protein



Tap chi Khoa hoc Truong Pai hoc Can Tho

va lipid cua tao S. platensis dugc thuc hién
trén co s& ham luong nito c6 trong moi truong
nuoi /2 (12,35 mg N/1) theo cac ti I€ 0,5; 1,0;
1,5; 2,0 va 2,5 lan. N6i cach khac, thi nghiém
dugc bd tri twong @ng voi 5 nghiém thic lan
luot 1a: 6,18; 12,35; 18,53; 24,7 va 30,88 mg N/L.
Ngudn nito dwgc str dung cho nghién ciru nay
& dang NaNOs;. Mdi nghiém thic duoc thuc
hién voi 3 1an lap. Sinh khi tao ban dau la
1,16 g/l.

Cac yéu t5 moi treong, ngoai nito, dugc
duy tri trong pham vi thich hop véi sinh trudng
cua tao S. platensis: nhiét @6 phong 25°C, pH
8, ché do chiéu sang 16 gio sang: 8 gio tdi, suc
khi lién tuc 24/24, cudng do anh sang 3.000
lux, d6 man 30%o.

2.3 Phwong phap thu thap va xir 1y so li¢u

Phuong phdp thiét lgp dwong chuan mdi

y=11812x-03741

R =0972
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quan hé giita OD va khéi lwong khé cua tao:

Mat do quang (Optical Density: OD) cua
tao dugc xac dinh bang cach lay 5 ml
dung dich tao dwa vao may do quang phd
(Spectrophotometer CECIL/CE 1011, 101S,
120554) & budc séng 560 nm. Pdng thoi, tién
hanh xac dinh khi luong kho cua tao. Dé xac
dinh khéi lwvong khé cua tao, tién hanh loc mau
dich tao bang gidy loc c¢6 kich c& mat lugi 5
um. Sau khi loc, tién hanh sy khé tao ¢ nhiét
d6 80°C trong 4 gid (Richmond va ctv., 1986).
Khéi luong kho cua tao duge cin bang can
dién tur Precisa XT 220A v6i d6 chinh xdc
0,001 g. Mbi quan hé hdi quy tuyén tinh giira
OD va khdi luong khé cua tao duoc xac dinh
theo phuong phap cta Lavens va Sorgeloos
(1996) véi phuong trinh y = 22,812x - 0,374
(trong d6 x 1a OD, y la khdi lugng khd) va
R?=0,972 (Hinh 1).
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Phuwong phdp xdc dinh khd nang sinh
truong:

LAy miu tao dé do mat do quang (OD)
2 ngay/lan. Khéi luong kho cua tao sau d6
dugc tinh toan dya vao cong thuc y = 22,812x
- 0,374.

Phwong phadp phdn tich ham lwong protein
va lipid:

D¢ phén tich lam lugng protein va lipid, cac
mau tiao duoc thu tai pha can bang, khi tao
dat sinh khdi cuc dai & ngdy nudi thu 8.
Cic mau tao dugc tach ly tim khoi méi
truong nudi bang may ly tdm co toc do quay
7.500 vong/phut trong thoi gian 10 phut, su
dung may ly tim Hereaus Suprafuge 22. Mau
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tao sau d6 dugc siy kho & nhiét d6 55°C trong
2 gio, luu gitt & nhiét d6 am 20°C trudc khi
thuc hién cac phan tich hoa sinh. Ham luong
lipid trong mau tio kho dugc phan tich theo
phuong phap cua Bligh va Dyer (1959) st
dung hdn hop tach chiét chia chloroform va
methanol véi ty 16 thé tich 1a 2 : 1. Khoang 120
ml cta hdn hop nay duoc sir dung dé tach chiét
mdi gam tao kho. Céc chét ran duoc phan tach
mot cach cin than bang cach sir dung gidy loc
chuyén dung 2 16p cia Nhat Ban. Cac chét hoa
tan va dung moi duoc lam bay hoi trong may
hat chan khéng ¢ nhiét d6 60°C. Qua trinh
tach chiét duoc thuc hién 3 lan cho dén khi thu
duoc toan bo luwong lipid tho trong mau tao.
Protein thé dugc phan tich bang phuong phap
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Kjeldahl (AOAC, 1998). Qua trinh phan tich
duoc tién hanh tai Vién Cong nghé Sinh hoc
va Moi truong, Truong Dai hoc Nha Trang.

Quan Iy cdc yéu té méi trieong:

Céc yéu tb moi truong dugc xac dinh hang
ngay. pH dugc do biang may do pH (Hanna pH
Meter, d chinh xac 0,1). P6 man dugc do
bang khiic xa ké (Refractometer, do chinh xéac
0,5%o).

Phirong phdp xit Iy s6 liéu:

Céc sb liéu sau khi thu thap duoc phan tich
bang phép phan tich phuong sai mot yéu to
(ANOVA) trén phan mém SPSS 16.0. Khi c6
su khac biét giira cac gia tri trung binh vé sinh
khdi cuc dai hay ham luong protein va lipid
cia cic nghiém thac, phép kiém dinh
Duncan’s Test duoc sir dung dé xac dinh su
khac biét co y nghia théng ké véi mirc ¥ nghia
p < 0,05 (Zar, 1999). Tt ca cac sb liéu trong
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thi nghiém dugc trinh bay duci dang Trung
binh (Mean) + Sai s6 chuan (SE).

3 KET QUA VA THAO LUAN
3.1 Anh hwéng ciia nito 1én sinh truéng

Két qua nghién ciru cho thay cac muc nito
khac nhau c6 anh hudng 1o rét 1€n sinh truong
ciia quan thé tao S. platensis. O tit ca cac
nghiém thac, sinh khdi cuc dai déu dat duoc
& ngay nudi the 8 va thoi gian duy tri quan
thé kéo dai 12 - 14 ngay. Trong do, tao dugc
nudi & cac mirc nito cao hon (18,53; 24,7 va
30,88 mg/l) cho sinh khéi cuc dai Ion hon
(4,90 = 0,12; 4,79 = 0,11 va 4,35 + 0,28 g/L)
SO Voi cac mirc nito thip hon (6,18 va
12,35 mg/l) (3,06 + 0,27 va 3,46 + 0,04 g/L)
(p < 0,05). Tuy nhién, khéng c6 su khac biét
thong ké vé sinh khdi cuc dai dat duoc giira
cac muc nito 18,53; 24,7 va 30,88 mg/l hay
6,18 va 12,35 mg/l (p > 0,05) (Hinh 2).

—— 6.18 mg/l —— 12.35 mg/l —— 18.53 mg/l —=— 24.7 mg/l —— 30.88 mg/l

Sinh khéi khé (g/L

10 12 14

Ngay mdi

Hinh 2: Anh hwéng cia nito 1én sinh trwéng cia tao S. platensis

Mic du khong c6 su khac biét thong ké vé
sinh khéi cuc dai cua tao S. platensis dat duoc
gitta cac muc nito 18,53, 24,7 va 30,88 g/l
nhung c6 thé nhan thdy mot xu hudng chung
rang, khi gia ting muc nito, sinh khéi cuc dai
dat dugc cua tao (vao ngay nudi thu 8) co
khuynh hudng giam (p > 0,05). Nguoc lai, &
nhom thép hon, tdo duoc nudi & muc nito
12,35 mg/I cho sinh khéi cuc dai cao hon so
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véi mirc nito 6,18 mg/l (p > 0,05). Ngoai ra,
cac muc nito khac nhau ciing anh huong dén
thoi gian duy tri sinh khdi d6 quan thé tao
S. platensis. Trong d9, tao dugc nudi & muic
nito cao hon (18,53, 24,7 va 30,88 g/l) cho
thoi gian duy tri sinh khéi quan thé lau hon
(14 ngay) so v6i nhom cd mure nito thap hon
(12,35 mg/l va 6,18 mg/l) (12 ngay).
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Cac muc nito khic nhau anh huong lon
dén sinh truéng cua tio ndi chung va tao
S. platensis da duoc dé cap trong nhiéu nghién
ctru. Du thtra hay thiéu hut nito déu lam giam
sinh truong, kha nang trao doi chat, chat luong
dinh dudng cua nhiéu loai tao trong dé c6 tao
S. platensis (Hu, 2004; Bulut, 2009; Azov va
Goldman, 1982; Zhila va ctv., 2005; Pruvost
va ctv., 2009). Trong nghién ctru nay, khi mac
nito cao hoic thap hon gia tri t6i wu (18,53
mg/1), qua trinh quang hop cua tao van dién ra
nhung véi cuong do thap, sinh khi tao gia
tang cham va pha cin bang kéo dai, dac biét 1a
& mirc nito 6,18 mg/l. Ngoai lam giam tc do
sinh truong, nhitng quan sat thém trong nghién
clru nay ciing cho thiy, su thiéu hut nito con
gdy ra hién tuwong tao va vang va thoi gian tao
tan lui nhanh hon so v&i cac murc nito cao hon.

Theo Pauw et al. (1983): nhu cau vé nito
ctia tio lam cao hon tao khué va thap hon tao
luc. Mérc nito thich hop cho su phat trién
cua tao khué: Chaetoceros gracilis tur 12,41
dén 17,41 mg/l, tao C. calcitrans tir 6,69 -
12,69 mg/1 va tao luc Tetraselmis sp. phat trién
tot trong khoang tir 17,36 dén 22,36 mg/l [6].
Chinh vi vy, mic nito t6i vu (18,53 mg/l) cho
sinh truong cua tao S. platensis trong thi
nghi¢m nay la hoan toan phu hop véi xu
hudng trén.

2. Anh hwéng cia nito 1én ham lwong
protein va lipid

Két qua phan tich ham lugng protein va

BEProtein
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lipid cua tao S. platensis nuéi ¢ cac mirc nito
khac nhau cho thiy, ham luong protein va lipid
cua tao phu thudc chat ché vao cac muc nito
¢6 trong moi trudong nudi véi xu hudng chung
la su gia tdng cac muc nito ty 1€ thuan véi ham
lugng protein nhung lai ty 1€ nghich véi ham
luong lipid tich lily trong té bao. Cu thé, & mirc
nito cao nhét (30,88 mg/l) ham luong protein
dat dugc 1a 16n nhat (69,64%) trong khi
ham lugng lipid dat dugc chi 1a 10,12% khoi
luong kho. Nguoc lai, & mic nito thip nhat
(6,18 mg/l), ham luong lipid dat dugc 1a cao
nhét (13,48%) trong khi 1am lwong protein dat
dugc chi 1a 52,29% khéi luong kho cua tao
(p <0,05) (Hinh 3).

Khi xét riéng anh hudéng cia cac mirc nito
khac nhau lén ham lugng protein tich lily co
thé nhan thay rang, gia ting mirc nito gitip gia
taing ham luong protein tich liy trong té bao
tao. Ham lugng protein dat dugc cao nhit &
mutc nito 30,88 mg/l va thdp nhiat & muc
6,18 mg/l (p < 0,05). Tuy nhién, khong cé su
khac biét vé ham luong protein thu dugc & cac
muc nito 18,53 va 24,7 mg/1 (p > 0,05). Nguoc
lai, ham lugng lipid trong té bao tao lai ty 18
nghich véi cac muc nito c6 trong moi truong.
Trong d6, ham luong lipid dat dugc cao nhit &
muc nito 6,18 mg/l (13,48%) va thap nhat
6 muc nito 30,88 mg/l (10,12%) (p < 0,05).
Tuy nhién, khong co sy khic biét vé ham
lugng lipid thu dugc ¢ cac muc nito 18,53 va
24,7 mg/l (p > 0,05).

@ Lipid
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Hinh 3: Anh hwéng ciia nito 1én ham lwong protein va lipid cia tao S. platensis
Cdc kyp tir a, b, ¢ khdc nhau trén cdc cét thé hién sy khdc biét théng ké (p < 0,05)
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Anh huéng cua nito dén ham luong protein
va lipid ctia cac loai tao noi chung va tao S.
platensis noi riéng da duoc dé cap trong nhiéu
nghién ctu. Nhin chung, thiéu hut nito trong
moi truong nudi lam giam ham lugng protein
nhung lai lam ting ham luong lipid tich lly
trong té bao (Guillard, 1973). Nito 1a thanh
phan co ban ciu tao nén cac axit amin va tiép
theo 13 cac phan tur protein trong té bao. Khi
cung cap day da protein, qua trinh sinh tong
hop protein dugc ting cuong va tao sinh
trudng nhanh (Sukenik va ctv., 1993). Nguoc
lai, thiéu hut nito trong méi truong nudi 1a
nguyén nhan lam giam sinh khéi va ham lugng
protein trong té bao tao (Bulut, 2009; Pruvost
va ctv., 2009; De Loura va ctv., 1986; Piorreck
va ctv., 1984). Sy gia tang ham lugng protein
(52,29 - 69,64%) tuong ung V4i Sy gia tang
cac muec nito (6,18 - 30,88 mg/L) trong nghién
Clru nay 1a phu hgp véi xu huéng chung cua
céc két qua nghién ctru trude do.

Tuy nhién, thiéu hyt nito trong moi
truong nudi lai 1a nguyén nhan lam gia ting
ham lugng lipid tich liiy trong té bao. Theo
Harrison va ctv. (1990), thiéu hut nito trong
moi trudng nudi la nguyén nhan lam giam ham
lugng protein nhung ham luong lipid lai tang
nhe hoic duy tri & mot ty 1& nhat dinh & nhiéu
loai tao. Tuong tu, thanh phan lipid trong mot
s6 loai tao tang lén dang ké khi nudi chung
trong moi truong thiéu nito (Tedesco va Duerr,
1989; Olguin va ctv., 2001; Azov va Goldman,
1982; Zhila va ctv., 2005; De Loura va ctv.,
1986; Piorreck va ctv., 1984). Khi giam 50%
va 100% mirc nito so v4i moi truong (/2)
chuan trong nudi tao S. platensis, Ulsu va ctv.
(2011) nhan thay, ham luong lipid ting nhe
(13,66 va 17,05%) trong khi ham Iuong
protein giam manh (53,5 va 5,6%). Su thiéu
hut nito trong mdi truong nudi 1a nguyén nhan
lam giam qua trinh phan chia té bao, dan dén,
mét lugng 16n carbon duoc chuyén sang cho
qué trinh tong hop lipid thay vi téng hop
protein va day chinh l1a nguyén nhan gia tang
ham luong lipid trong diéu kién thiéu nito
(Sukenik va ctv., 1993). Trong nudi sinh khoi
tao phuc vu san xuét nhién liéu sinh hoc, giam
muc nito trong modi truong nudi & mot trong
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nhitng bién phap phd bién nham thu duoc ham
luong dau cao nhat (Pruvost va crv., 2009;
Piorreck va ctv., 1984; Bulut, 2009; Cifferi
va Tiboni, 1985).

Tom lai, c6 thé nhan thiy rang, tuy theo
muc dich nudi tao S. platensis phuc vu cho
muc dich thu protein hay lipid va sinh khéi tao
mong doi ma c6 thé lya chon cac muc nito phu
hop. Nhin chung, dé ¢am bao hiéu qua kinh té,
t6i wu ham luong protein ciing nhu lipid thu
duoc nhung van dam bao tbc do sinh truong,
¢6 thé lya chon muc nito 18,53 mg/L cho nudi
loai tdo nay.

4 KET LUAN VA PE XUAT
4.1 Kétluan

Cac muc nito khac nhau trong mdi truong
nuodi c6 anh huong 1o rét 1€n sinh trudng cua
quan thé tao S. platensis. Trong dé, tio duoc
nudi & cac mirc nito cao hon (18,53; 24,7 va
30,88 mg/l) cho sinh khéi cuc dai 16n hon
(4,90 £ 0,12; 4,79 £ 0,11 va 4,35 + 0,28 g/L)
SO Voi cac mirc nito thip hon (6,18 va
12,35 mg/l) (3,06 + 0,27 va 3,46 + 0,04 g/L) &
ngay nudi thir 8.

Cac muc nito khac nhau ciing anh hudng
I6n dén ham lugng protein va lipid cua tao S.
platensis nuéi trong nudc man. Gia ting cac
muc nito trong moi truong nudi lam gia tang
ham luong protein (69,64% protein va 10,12%
lipid & mtrc nito 30,88 mg/l) nhung lam giam
ham luong lipid (52,29% protein va 13,48%
lipid & mic nito 6,18 mg/l) tich lity trong té
bao téo.

Mt nito tot nhat cho nuéi tao S. platensis
la 18,53 mg/l nham dat dugc cac gia tri tdi vu
vé sinh truong, ham lugng protein, lipid va
hiéu qua kinh té.

4.2 Pé xuat

Can tién hanh cic nghién ctru sau hon vé
anh huéng cta cac murc nito khac nhau 1€n
thanh phan va ty 1& cac axit béo khong no,
vitamin,... trong té bao tao S. platensis nuoi
trong nudc man.
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Can nghién ctu anh huong cua cac ngudn

nito khac nhau (NH4;', NO3, NO;) 1én sinh
trudng va thanh phan sinh hoa cua tao
S. platensis nudi trong nuéc man.

Can tiép tuc nghién ciru anh huong cua céac

yéu té khac nhu ham lwong phét pho, carbon
va ty I€ gitra chung vo6i nhau va voi nito 1én
sinh truéng va thanh phan sinh hoéa cua tao
S. platensis nudi trong nuéc man.
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