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ANH HUONG CUA NUOC BIEN TU NHIEN VA NGUON DUONG CHAT BO SUNG
DEN SU'SINH TONG HQP PROTEIN CUA SPIRULINA PLATENSIS
O PHONG THi NGHIEM

ThS. Pham Thi Kim Ngoc
Khoa Hoa hoc va CNTP Truong Pai hoc Ba Ria — Viing Tau

Tom tat

Trong nghién citu néy, 16i tién hanh khao sat mot sé tinh chdt héa 1y co ban ctia nguon
nuée bién tai bdi bién Thity Tién, ving bién tinh Ba Ria — Viing Tau tir d6 dimg nuede bién tw
nhién nay dé nuéi Spirulina platenszs Sau khi tién hanh khao sal va 16i wu héa cdc yéu 16 diéu
kién va ham lwong dwdng chdt bo sung c6 anh hirong dén suw tong hop sinh khoz cua Spirulina
platensis trén moi truong er’c bién, chiing t6i da xdc dinh dwoc cdc thong sé 16i wu nhw sau: ti
1é muedc bién 29%, ti 1¢ giong 0,35 g/l, pH moi trwong 8,5, ham lwong cdc duong chdt bo sung
NaHCO3, NaNO3 va KH2PO4 ldn lwot I 17; 3,0 va 0,0307 (g/1). Khi nuéi Spirulina platensis
bang nuwée bién & cdc diéu kién ky thudt nhur trén két qua nghién ciru cho thc[y ham lwong protein
trong sinh khoi thu dwoc cao hon (0 mu"c ¥ nghia o = 0,05) so véi sinh khoi nuoz trén moi Zru"ong
Zarrouk trong cing diéu kién vé ti I¢ giong, nhzel do, cu"ong do chiéu sang va toc do suc khi. Ket
qua nghién civu ndy cé thé xem xét sir dung nguon mudc bién tw nhién dé nudi trong va san xudt
Spirulina platensis.
Tir khéa: dwdng chdt bo sung, nudi tao, nwée bién, Spirulina platensis (Spirulina).

Abstract

In this research, I examined some basic physicochemical properties of seawater at Thuy
Tien beach, Ba Ria — Vung 1au Sea and then used the natural seawater to cultivate Spirulina
platensis. After surverying the standard condition and optimizing the conditions and supplements
Jor the growth of Spirulina platensis in seawater, we have identified some technical parameters,
such as the algae ratio was 0.35 g dry biomass/l; the rate of 29% seawater, pH 8.5, the
concentration (g/l) of supplements NaHCO3, NaNO3 and KH2PO4 were 17, 3.0 and 0.0307,
respectively. When cultivating Spirulina platensis in the seawater at the optimized condition, we
found that the protein content of algae biomass is significantly higher than (P < 0.05) of that on
Zarrouk medium at the same conditions (algae ratio, temperature, light intensity and continuous
aeration speed in pilot scale). The results of this research can be applied to cultivate of Spirulina
platensis using natural seawater
Keywords: algae biomass, protein of algae, seawater, Spirulina platensis, supplements

1. GIOI THIEU CHUNG

Spirulina platensis 1a mot vi khuan lam tir
thoi ¢b dai da duoc st dung nhu nguén cung
cap protein va ngdy cang duoc quan tdm do
chung c6 kha nang tong hop nhiéu hop chat
sinh hoa thiét yéu cho con ngudi. Spirulina
platensis dd duoc nudi trong va st dung nhu
ngudn thuyc pham (Vonshak, 1997), dung
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trong san xuét protein don bao (Anupama,
2000), cac chong oxy hoa (Estrada et al.,
2001) va phong bénh (Belay et al., 1993). ba
¢6 nhiéu cong bd vé phuong phap nudi trong
Spirulina (Torzillo et al., 1986; Hu, 1996; Lee,
1997). Ba co6 cac nghién ctru nudi Spirulina
platensis trén nudc bién da qua xir Iy hoa chat
(Leema et al., 2010) hay nudc bién tu nhién
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(Bharat, 2011). Trong nghién ctu nay chung
t6i xac dinh ti 1& nudc bién tu nhién va cac
dudng chat bo sung c¢6 anh hudng dén su tong
hop sinh khéi ctia Spirulina platensis khi nuéi
& phong thi nghiém.

2. PHUONG PHAP NGHIEN CUU

2.1 Nguyén vat ligu:

Gidng Spirulina platensis do Vién Sinh
hoc Nhiét d6i, phan vién mién Nam - Vién
Khoa hoc Cong nghé Viét Nam cung cap.

Nudc bién dung trong nghién ctru duoc lay
tir bai bién Thuy Tién, thudc thanh phd Viing
Tau, tinh Ba Ria — Ving Tau.

2.2 Phuong phap:

2.2.1 Phuong phap nud1 Spirulina

Gidng duoc hoat hoa va nhan giong trong
mo1 truong Zarrouk vo trung trong thoi gian
7 ngay. Spirulina dugc nuodi trong cac thau
nhua dung tich 10 lit. Qua trinh hoat hoa,
nhén gidng va nudi Spirulina déu thuc hién
& cung nhiét d6 phong, chiéu sang véi cudng
d6 4Klux, suc khi véi toc do 21/s (riéng hoat
hoa thue hién trén may lac ngang véi tée do
250 vong/phut). Ti 16 giéng va khéi luong
sinh khéi x4c dinh dua vao phuong trinh biéu
dién moi lién hé gitra ham luong sinh khoi
Spirulina ¢o am do 83,7% va mat do quang
OD420nm. Twr phuong trinh tim duogc tinh ra
khéi luong sinh khéi khé.

2.2.2 Phuong phap toan hoc

Dung phucyng phap khao sat luan phlen
tung bién dé khao sat anh hudng cia cac yéu
t6 khi xac dinh thi nghiém tai tam cho bai toan
quy hoach thuc nghiém tiép theo.

Xay dung mo hinh thi nghiém theo phuong
phap qui hoach thuc nghiém toan phan Y
(N=23) vo1 3 thi nghiém tai tam phuong an vira
tim duoc. Phuong trinh hdi quy xdy dung c6
dang Y =b0 +blx1 +b2x2 +b3x3 + bl12x1x2
+ bl13x1x3 + b23x2x3 + b123x1x2x3, vo1
ham muc tiéu Y 1a khéi luong sinh khoi kho
(g/1). Tinh toan tim ra khoi lwong sinh khéi
cuc dai, xac dinh cac diém t6i vu bang cong
cu optimizer cla phdn mém Statgraphics

Centurion XV.
So sanh su sai khac cia cac gia tr1 trung binh
bang LSD va phan tich phuong sai mét nhan
t6 ANOVA két qua thi nghiém bang phan
mém Excell.

3. KET QUA NGHIEN CUU

3.1 Phan tich mét s6 chi tiéu hoa Iy cia
nuée bién khao sat

Tién hanh phan tich mot s chi tiéu cua
nudc bién, ching t6i thu duoc két qua nhu sau:
pH 7,867 + 0,04; do6 mudi 33,90 + 0,5770/00;
ham lugng HCO3- va CO32- 0,147 + 0,035
g/l; nitrat 0,53 £ 0,057 mg/l; phospho 0,45 +
0,036 mg/l, kim loai nang (As, Hg, Pb) khong
phat hién. Két qua phan tich nay cho thay nuée
bién ¢ d6 mudi rat cao, ham lwong dudng
chat thap hon so véi moi trudng Zarrouk nén
kho ¢6 thé nudi truc tiép Spirulina trén nudc
bién tu nhién. Tuy nhién dé co thé tan dung
t6i da cac thanh phan dudng chat ty nhién san
co trong nudc bién can xac dinh ti 1& sut dung
cling nhu ham luong cac dudng chat bd sung.

3.2 Nghién ctru céc diéu kién nudi cy anh
huéng dén kha ning sinh tong hop sinh khéi

Cac diéu kién nudi ban dau duoc c6 dinh,
nghién ctru nay dé cap dén 3 yéu t6 1a: ti 1é
nude bién st dung, ti 16 giéng va pH moi
truong.

3.2.1 Khéao sat ti 18 nude bién sit dung

Dungti 1é giéng 0,3 (g/1), bd sung NaHCO3
16 g/l; NaNO3 2,5 g/l va phospho 90 mg/l,
thay ddi ti 1é (v/v) nudc bién: nudc cat tu 1.2
- 1:6. Két qua thi nghiém sau khi xir 1y s6 liéu
dugc biéu dién trén do thi hinh 1.
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Hinh 1. Puong cong sinh truong cua Spirulina
& cdc ti 1é nude bién sir dung khdc nhau

Qua hinh 1 thdy 2 ngay du Spirulina ting
trudng cham do chua thich nghi dugc vo1 moi
truong mot. Tur ngay thar 3 tré di, Spirulina
thich nghi, phat trién va tong hop sinh khéi
dat cuc dai vao ngay thar 7 & cactilé 1:3, 1:5
va 1:6 vangay tha 8 & ti 1€ 1:4. Khi ti 1€ nudc
bién: nude cat =1: 2, ham luong natri va mudi
cao Urc ché va gdy dong tu protein lam cho
Spirulina bi két tu xudng day binh. O ti 16 1:4
khéi luong sinh khéi va nang suét thu hoi sinh
khéi dat cuc dai (lan luot 1a 1,0489 + 0,012
va 0,083 £+ 0,001 g/l/ngay) va khac biét co y
nghia (& muc y nghia o = 0,05) so vo1 cac ti
1€ khac. Do do6 chung toi chon ti 1€ 1:4 va thot
gian xac dinh khéi luong sinh khoi la ngay thi
8 dé khao sat cac thi nghiém tiép theo.

3.2.2 Khao sat ti 1& gidng Spirulina ban
dau

Tién hanh tuong tu nhu nghién ctru 3.2.1,
dung ti 18 nudc bién: nudc cat = 1: 4 (v/v),
khao sat qua trinh tong hop sinh khoi khi thay
doi ti 1é gidng Spirulina ban dau tir 0,1- 0,4 (g
/). Két qua thi nghiém duoc trinh bay & bang
1.

TN Ti 18 gidng Khoi lwong sinh
ban déu (g/1) khéi khoé cyc dai (g/1)
1 0,1 0,7774 = 0,0045°
2 0,2 0,8901 + 0,0083°
3 0,3 1,1158 +0,0263°
4 0,4 1,2078 = 0,0091°

Bang 1. Anh huwéng ciia ti 18 gidng ciy ban
dau den khoi lwgng sinh khoi
(Cac gid tri trong cting mgt cgt ¢o chi so mii
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khdc nhau thi khdc nhau co y nghia ¢ muc o
=0,05)

Bang 1 cho thay & cac ti 1é giéng khac nhau thi
luong sinh khdi cuc dai thu duoc khac nhau
¢6 ¥ nghia. So sanh cho thay khi tang cung
mot luong gidng 1a 0,1 g/l nhung luong sinh
khéi cuc dai thu duoc khac biét dang ké, khi ti
1é gidng tang tir 0,2 1én 0,3 g/l khoi lwong sinh
khéi tang 0,2257 g/l trong khi tir 0,3 1én 0,4 g/l
chi tang 0,092 g/I. Piéu nay co thé giai thich
la do muec ti 1& gibng 0,4 g/l tuong ddi cao
nén ham luong dudng chat trong moéi truong
khong du cung cap cho luong 16n Spirulina
phat trién manh. Pong thoi xét vé hiéu qua
kinh té, t6i chon ti 1& giébng ban dau 0,3 g/l
lam thi nghiém tai tam cho thi nghiém khao
sat tiép theo.

3.2.3 Khéo sat anh huéng ciia pH moi
truong

Nué1 Spirulina vor1 ti 1€ nudce bién: nudc
cat = 1:4, ti 16 giéng 0,3 g/I, pH thay doi tir
8-11. Két qua khao sat su tong hop sinh khdi
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cua Spirulina theo thoi gian nhu hinh 2.

Hinh 2. Puong cong sinh truong cua Spirulina
0 cdc pH moi trueong khdc nhau

Hinh 2 cho thdy & khoang pH tir 8 dén 10
Spirulina phat trién manh, trong khi & pH
11 Spirulina ¢6 phat trién nhung véi toc do
cham. Két qua nay phu hop voi pH thich hop
da cong b6 cta loai nay (Vonshak,1997). Kha
nang tong hop sinh khoi & pH 9 khac biét co



NGHIEN CUU - TRAO POI

¥ nghia so voi cac pH khac, sinh khéi kho dat
1,1189 + 0,0176 (g/l) véi nang suat 0,102 +
0,0022 (g/l/ngay) Chung to1 chon pH 9 de
tién hanh cac thi nghiém tiép theo.
3.2.4 Xac dinh phuong trinh héi quy va toi

uu hoa cac yéu tb diéu kién nudi tao

) Chon tam quy hoach thuc nghiém 3 yéu
to: ti 1€ nudc bién (ky hiéu Z1), ti 1€ giong
(Z2), pH mo1 truong (Z3). Tur tam quy hoach
d3 chon, tién hanh thi nghiém trong khoang
g161 han cua cac yeu t6 nhu sau: 0, 252 Z1<
0,35, 21<Z 2 <29va8,5<72<9,5 Két qua
chon mo hinh thue nghiém va thi nghiém theo
mo hinh dugec trinh bay & bang 2 (trong bang
2, TN ¢6 s6 tht tu 9-11 1a cac thi nghiém tai
tam phuong an).

Bang 2. Khéi lwong sinh khoi Spirulina thu
duoc tir thwe nghiém toi wu dieu kién nuoi

cay
-Tileg|Z,- Ti 18 .
I g |t bida |2 | S Kb
@ | P 0 (e

1 0,25 21 8,5 1,026

2 0,35 21 8,5 1,046

3 0,25 29 8,5 0,976

4 0,35 29 8,5 1,1102

5 0,25 21 9,5 0,765

6 0,35 21 9,5 0,843

7 0,25 29 9,5 0,828

8 0,35 29 9,5 1,1049

9 0,3 25 9,0 1,0423

10 |1 0,3 25 9,0 1,0068

11 10,3 25 9,0 1,0071

Giai bang phuong phap ma tran tryc giao c¢6
cac hé s hoi quy sau: bo=0,9624; bl =0,063;
b2=0,0424;b3=-0,0772;b12=0,039,b13 =
0,025; b23 = 0,038. Tinh phuong sai tai hién,
k1em dmh tiéu chuan Student va tiéu chuan
Fisher xac dinh duoc phuong trinh hdi quy Y1
—0,9624 + 0,0636x1 + 0,0424x2 - 0,0772x3 +
0,039x1x2 + 0,025x1x3 + 0,038x2x3 (1)

Phuong trinh (1) cho thdy kha nang tong

hop sinh khdi cua Spirulina phu thuoc Vaq ca
3 yéu t6. Khi tang ti 16 nude bién, ti 16 gidng
thi khoi luong sinh khéi kho sé ting va nguoc
lai. pH moi truong c6 anh hudng am (-) do do
néu pH tang s& lam giam luong sinh khéi thu
duoc. Tuy nhién su anh hudng cia pH con bi
rang budc thong qua tuong tac voi ti 1€ nudce
bién, ti 16 gidng. Kha nang tong hop sinh khoi
chiu anh huong thong qua tuong tac 1an nhau
cua tung cap yéu to nhu theo phuong trinh (1).
Nhu Vay chung t6 khi ting ti 16 nudc bién, ti
1é giong va pH, luong sinh khoi thu duoc s€
16n va diéu nay co y nghia thuc tién cao. Tuy
nhién lugng sinh khdi thu duoc chi dat gia tri
t6i vu khi pH moi truong thay doi trong gidi
han khao sat.

Tién hanh t6i wu theo phuong phap tim
cuc tri chung t6i nhan duoc diém téi vu diéu
kién nudi anh hudng dén khéi luong sinh khéi
1a Y1 max = 1,1216 g/l, khi cac théng s6 anh
hudng nhu sau: ti 1€ nudc bién sit dung 29 %,
ti 18 gidng 0,35 g/l, pH mbi trudng 8,5.

3.3 Nghién cuou ham luong cac dudng chét
b6 sung dén kha nang sinh tong hop sinh khoi
To1 khao sat cac nguon dudng chét sau:
NaHCO3, NaNO3 va phospho.

3.3.1 Khao sat anh hudng cia ham luong
NaHCO3 bo sung

Nudi Spirulina trong nuée bién & cac diéu
kién toi wu vira tim duoc & nghién ciou 3.2,
bd sung vao mdi truong NaNO3 2,5 g/l va
phospho 90 mg/l, ham luong NaHCO3 bb
sung thay doi tir 12 -18 g/l Két qua khao sat
su tong hop sinh khoi duoc thé hién & hinh 3.
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Hinh 3. Puong cong sinh trueong cua Spirulina
o cdc ham lwong NaHCO3 bo sung khdc nhau
Theo hinh 3, khi NaHCO3 b6 sung la 16 g/l
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thi khoi lwong sinh khéi thu duoc cao nhat
(dat 1,1054 + 0,018 g/l) va khac biét co y
nghia so vdi cac nghiém thire khac. Chung to1
chon ham lugng NaHCO3 16 g/1 1a thich hop
dé thu sinh khoi cao nhét trong khao sat nay.

3.3.2 Khao sat anh hudng cia ham luong
NaNO3 b6 sung

Tién hanh tuong tu nhu thi nghiém 3.3.1,
v6i ham luong NaHCO3 va phospho bb sung
lan luot 1a 16 g/l va 90 mg/l, ham luong
NaNO3 b6 sung thay doi tir 1,5 - 3,5 g/l.

Bang 3. Anh huéng ciia ham lwong NaNO3
bo sung den khoi lwgng va ning suat sinh
khoi

TN | Ham lugng NaNO; Khéi lwong sinh
b6 sung (g/) khéi khé cyc dai (g/1)
1 |15 1,0262 + 0,0058°
2 |25 1,1064 =+ 0,0029°
3 135 1,0817 + 0,0148°

(Cdc gid tri c6 chi s6 mil khdc nhau trong cing mjt
cit thi khdc nhau cé y nghia ¢ mirc o = 0,05)

Theo Abuzer va Mehmet (2009) nitrate co
anh hudng dén sinh khoi nén chung toi dung
ngudn nito vo co bd sung & dang NaNO3. Két
qua trinh bay & bang 3 cho thdy ham luong
NaNO3 bo sung & muc 2,5 g/l thi khoi luong
sinh khdi va nang suat sinh khoi thu duoc cao
nhat va khac biét cé ¥ nghia so voi cac nghiém
thire khac. Ching tdi quyét dinh chon ham
luong NaNO3 bo sung thich hop 14 2,5 g/l dé
khao sat thi nghiém tiép theo.

3.3.3 Khao sat anh hudng cia ham luong
phospho bb sung

C6 dinh ham luong NaHCO3 va NaNO3
b6 sung lan luot 14 16 va 2,5 g/, thay doi ham
luong phospho bo sung tir 60-120 mg/l. Két
qua thi nghiém thu duoc nhu bang 4.

Bang 4. Anh huéng ciia ham luwong phospho
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TN | Ham luong Kh’(")i lugng sinh
phospho khoi khé cuc dai
bd sung (mg/l) b

1 60 1,1044 +0,0025°

2 90 1,131 £0,0028°

3 |120 1,1168 + 0,0045°

(Cdc gid tri trong cung mét cft ¢6 chi s6 mii khdc
nhau thi khdc nhau c6 y nghia ¢ miecc a = 0,05)

b6 sung dén khoi lwgng sinh khoi
Bang 4 cho thay khi phospho ting khi luong
sinh khéi thu duoc tang. Tuy nhién phospho
chi ¢6 thé tang dén mot gia tri nhat dinh néu
tiép tuc tang thi khoi luong sinh khoi s& giam.
Diéu nay do K2HPO4 sir dung ngoai cung cap
phospho con cung cap kali nén s& gay bat loi
cho té bao, Spirulina bi tc ché va kém phat
trién. Két qua cling twong tuy véi ning suat.
Do d6 chung tdi chon ham luong phospho b
sung thich hop 1a 90 mg/1.

3.3.4 Xac dinh phuong trinh hdi quy va toi
ru hoa ham luong cac dudng chat bo sung

Tur két qua nghién clu & cac thi nghiém
3.3.1, 3.3.2 va 3.3.3 chon tam quy hoach cua
3 yéu t6 nhu sau: NaHCO3 16g/l; NaNO3 2.5
g/l; phospho 90 mg/l. Trinh tu thuc hién tuong
tu nhu thi nghiém 3.2 4. Két qua thuc nghiém
td1 wu duoc trinh bay & bang 5.

Bang 5. Khoi lwong sinh khoi khé thu dwoc
tir thwe nghiém t6i wu ham lwong cac dudng
chat bo sung

Dung phuong phap ma tran truc giao tinh
cac hé s6 hoi quy, tinh phuong sai tai hién
va kiém dinh tiéu chuan Student, tiéu chuan
Fisher chung t6i nhan duoc phuong trinh hoi
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quy can xac dinh c6 dang: Y2 = 1,1344 +
0,0032x1 + 0,0061x2 — 0,0013x3 (2

N | NetCOs | NaNO; Phospho | Sinh khéi
gh (G4 (mg/l) kho (g/)
1 |15 2,0 70 1,1265
2 |17 2,0 70 1,1336
3 |15 3,0 70 1,1392
4 |17 3,0 70 1,1432
5 |15 2,0 110 1,1215
6 |17 2,0 110 1,1315
7 |15 3,0 110 1,1375
8 |17 3,0 110 1,1419
9 |16 2,5 90 1,1393
10 |16 2,5 90 1,1438
11 |16 2,5 90 1,1407

Phuong trinh (2) cho thay ca 3 dudng chat
khao sat déu anh hudéng dén kha ning tong
hop sinh khéi ctia ciia Spirulina. Két qua nay
phu hop véi cong bd cia Bharat va dong tac
gia (2011) 1a khi nudi Spirulina bang nuéc
bién thi NaHCO3, NaNO3 ¢6 anh huéng dén
su tong hop sinh khoi. Theo két qua nay khi
NaHCO3 va NaNO3 tang thi khéi luong sinh
khéi tang va nguoc lai. Trong khi d6 phospho
lai ¢6 anh hudng ti 1€ nghich va sy anh hudng
ctia phospho 1a thap nhat. Nhu vay trong gidi
han khao sat khi NaHCO3, NaNO3 tang va
phospho giam thi sinh khéi thu duoc sé ting,
diéu nay co y nghia khoa hoc cao.

Tién hanh t6i wu theo phuwong phap tim
cuc tri, ching t61 nhan dugc luong sinh khoi
toi wvu Y2max=1,1448 g/l khi ham luong
dudng chat bo sung: NaHCO3 17g/l; NaNO3
3,0 g/l; phospho 70 mg/l (twong Gng 0,0307
g/l KH2PO4). Khi kiém tra trén bé mat dap
g phu hop v6i cac ham luong dudng chat
b6 sung trén.

Sau khi tdi wu ham luong cac dudng chét
bd sung cho thdy luong sinh khéi khé thu
duoc cao hon khi chi t6i vu diéu kién nudi

(Y2=1,1448 g/l sovo1 Y1 =1,1216 g/l).

3.4 So sanh thanh phan sinh khéi khi nuéi
trén nudce bién va mai trudng Zarrouk

Tién hanh nudi Spirulina theo cac thong
sb tdi vu tim duoc trong nudc bién co bd sung
dudng chat va trong mdi trudng ddi chimng
Zarrouk (theo Bharat et al.,2011). Két qua
khao sat sy tong hop sinh khéi ctia Spirulina
trén hai moi truong thé hién & hinh 4.
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Hinh 4. Puong cong sinh trueong cua Spirulina
trén moi truong nwéc bién va méi truong
Zarrouk

Két qua xr Iy s6 liéu & db thi hinh 4 cho thay
khéi luong sinh khoi thu duoc trén méi trudong
nude bién (dat 1,143 + 0,0026 g/1) cao hon c6
y nghia so voi méi truong tong hop Zarrouk
(1,138 + 0,001 g/l). Piéu nay chung t6 nudc
bién c6 bd sung dudng chat thich hop cho qua
trinh tong hop sinh khoi cua Spirulina hon
moi trudng tong hop Zarrouk.

Tién hanh phan tich mét s6 thanh phan
sinh héa clia sinh khéi thu duoc tir 2 mdi
truong trén, chung téi duoc két qua nhu bang
6. Bang 6 cho thay ham luong chlorophyll va
carotenoid khong co su khac biét co v nghia
gifta 2 moi trudong. Qua trinh sinh tong hop
cac sac t nay chi yéu phu thude vao qua trinh
quang hop (ngudn carbon va anh sang). Trong
thuc té thi nghiém, diéu kién anh sang giira 2
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NGHIEN CUU - TRAO POI

nghiém thie duoc ¢6 dinh nhu nhau (chiéu
sang lién tuc véi cuong dd 4 Klux) nén két
qua thu duoc trong nghién ctru nay 1a hop ly.

Bang 6. Thanh phan sinh khoi Spirulina
tir méi truwong nwéc bién va méi truong

Zarrouk
Thanh phén | Méi  trudng | Mbi trudng
(% chit kho) | nuéc bién Zarrouk
Protein 53,31+0,01° 53,25+0,01°
Lipid 9,95+0,011° | 10,02+0,0153°
Chlorophyll 1,847 £ 0,006 | 1,857 = 0,006
Carotenoid 0,58 £0,01° 0,59 +0,01*
Tro 2,147 £0,015* | 2,01 £0,02°

(Cdc gid tri trong ciing mét hang c6 chi s6 mii khdc
nhau thi khac nhau cé y nghia ¢ mic o. = 0,05)

Cac thanh phan protein, lipid va tro trong
sinh khéi ¢6 su khac biét giita hai méi truong.
Khi nudi Spirulina trén nuéc bién sinh khoi
thu dugc c¢o ti 1€ protein, tro cao hon va lipid
thap hon so véi mdi trudng Zarrouk. Ham
luong protein cao trong moi truong nudce bién
theo chung tdi 1a do lvong NaNO3 bd sung
cao hon (3,0 g/l so vé1 2,5 trong mdi1 truong
Zarrouk). Két qua nay mét 1an nita khang dinh
vai tro cia NaNO3 nhu trong nghién clru cua
Abuzer va Mehmet (2009). Ham luong tro
trong sinh khoi thu nhan tir méi truong nude
bién cao hon cé y nghia so véi méi truong
Zarrouk c6 thé 1a do thanh phan khoang phong
phu clia nuée bién tu nhién.

4. KET LUAN

Cac két qua cia nghién ciru nay cho thay
ti 1& nudc bién tu nhién st dung va cac dudng
chét bd sung c6 anh huéng dén sy tong hop
sinh khéi va dac biét 1a ham luong protein do
Spirulina platensis sinh téng hop duoc.
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