NGHIEN CUU - TRRO PO

ANH HUONG CUA CAC MUC PHOTPHOKHACNHAU
DEN SINH TRUGNG, HAM LUGNG PROTEIN VA LIPID CUATRO
Snirulina platensis (Geitler, 1925 NUOI TRONG NUOT MAN

TRAN TH| LE TRANG, TRAN VAN DUNG

Khoa Nubi tréng Thiy san, Trudng Pai hoc Nha Trang

Phdt pho 12 mdt trong nhitng thanh phan dinh dugng da lugng quyét dinh sinh truGng, ham lugng protein va lipid
clia tao ndi chung va tao Spirulina ndi riéng. Trong nghién ciu nay, 6 mic phdt pho khac nhau (0,00; 0,32; 0,64;
0,95; 1,27 va 1,59 mg/l) dugc thii nghiém nhdm danh gia anh hudng ctia yéu to nay dén sinh truGng, ham lugng
protein va lipid clia tdo S. platensis nudc man trong diéu kién thi nghiém. K&t qua nghién cifu cho thay cgic miic
phot pho khac nhau c6 anh hudng rd rét dén sinh truéng, ham lwgng protein ciing nhu lipid clia quan thé tao S.
platensis. Trong dd, to dugc nudi 6 mic phot pho 0,95 mg/l cho sinh khdi cuc dai cao nhat (6,05 + 0,09 g/1) 6
ngay nudi thii 8 (P < 0,05). Tuy nhién, khdng cd su khac biét thdng ké vé sinh khéi cuc dai dat dugc giia cac
miic phdt pho 0,64; 1,27 va 1,59 mg/l (5,50 + 0,13; 4,97 + 0,07 va 4,85 + 0,07 g/I) hay 0,00 va 0,32 mg/l (4,15
+0,11 va 4,48 + 0,05 g/l) (P > 0,05). Tuong tu, cac miic phdt pho ciing anh huGng 16n dén ham Iugng protein va
lipid ciia tao S. platensis vGi xu hudng chung 1a 6 miic phdt pho cang cao ham lugng protein dat dugc cang cao
nhung ham Iugng lipid dat dugc lai cang thap va ngugc lai. Cu thé, & mic phot pho cao nhat (1,59 mg/l) ham
lugng protein va lipid dat dugc Ian lugt la 68,67 va 9,09% khdi lugng khad, trong khi d6, con s nay & miic phét
pho thap nhat (0,00 mg/l) 14 lugt 12 48,72 va 14,33% khdi lugng khd (P < 0,05). Tir ket qua nghién cifu ¢6 thé
nhan thdy rang, mic phot pho tdt nhat cho nudi tao S. platensis 1a 0,95 mg/l nhdm dat duge cac gia tri toi uu
vé sinh trudng, ham lugng protein, lipid va hiéu qua kinh té.

Tir khda: Ham lugng protein va lipid, sinh khdi cuc dai, phdt pho, sinh truéng, Spirulina platensis.

1. DAT VAN DE

Tao Spirulina platensis la mot loai tdo lam cé gia
tri dinh dudng rat cao, dac biét 1a ham lugng protein
chiém t6i 56-77% khdi lugng kho, giau vitamin, chat
khoang, axit amin va cac axit béo thiét yéu [6, 12,
13, 18]. Ngoai ra, kha nang thich ting t6t véi cac yéu
t6 moi trudng, diéu kién va ky thuat nudi kha don
gian ciling 1a mot trong nhiing Igi thé khi nuoi sinh
khoi loai tdo nay [3]. Chinh vi vay, tdo Spirulina da
dugc nghién cuu, san xuat va ting dung trong nhiéu
linh vuc cla ddi séng. Tao Spirulina cung vdéi cac
s&n pham cla chung dugc sl dung réng rai lam
thuc ph&m chiic nang, nguén dinh dudng bé sung
thiét yéu, thudc chiia bénh (ung thu, HIV/AIDS,
viém gan, tiéu dudng,..), my phdm (cham séc da
va téc), thiic an chan nudi va xU ly nudc thai [1, 3,
6, 12].
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Trong nudi tdo ndi chung, ngudn tao giéng, chat
dinh dudng va diéu kién méi trudng nudi la nhiing
yéu t6 &nh huédng rat I6n dén sinh trudng va thanh
phan sinh héa cla tdo. Cac chat dinh dudng da
lugng (nito, phot pho,..) va vi lugng &nh hudng rat
I6n dén sinh trudng cla tao, dac biét trong diéu kién
nudi véi mat doé cao [2, 10, 14, 17]. Cac muc phot
pho khac nhau trong méi trudng nudi cé anh huéng
I6n dén sinh trudng, ham lugng protein va lipid cla
tdo da dugc dé cap trong nhiéu nghién cltu. Ham
lugng phét pho khong nhat thi€t phai cao song néu
thi€u phot pho sé lam giam téc do sinh trudng, sinh
khoi, thai gian duy tri mat do cuc dai, ham lugng
Sac t0, protein, lipid, axit béo khéng no, vitamin,
carotenoids, phycocianin, enzyme.. G nhiéu loai
tao, trong do co tdo S. platensis [9].

Nhiéu nghién ctu da chi ra rang, tdo Spirulina
nudi trong mdi trudng nudc man co gia tri dinh



EFFECT OF PHOSPHORUS LEVELS ON
GROWTH, PROTEIN AND LIPID CONTENT
OF SPIRULINA DLATENSIS (Ceitler, 1925)

CULTURED IN SEAWATER

Summary

Phosphorus is one of the macro nutrients determining
growth, protein and lipid content of microalage in general
and Spirulina in particular. In this study, 6 levels of
phosphorus (0.00; 0.32; 0.64; 0.95; 1.27 and 1.59 mg/l)
were tested in order to evaluate the effect of this chemical
on growth, protein and lipid content of S. platensis cultured
in seawater under laboratory conditions. The results showed
that phosphorus levels had significant effects on growth

and protein as well as lipid contents of the S. platensis
population. In which, the alga cultured at phosphorus level
of 0.95 mg/l gave the highest maximum hiomass (6.05 +
0.09 g/1) which achieved on day 8 (P < 0.05). However,
there were no significant differences about maximum
hiomass gained among phosphorus levels of 0.64; 1.27 and
1.59 (5.50 + 0.13; 4.97 + 0.07 and 4.85 + 0.07g/1) or 0.00
and 0.32 mg/l (4.15 + 0.11 and 4.48 + 0.05 g/) (P > 0.05).
Similarly, phosphorus levels also had strong effects on
protein and lipid content of the microalga with the general
trend that the highest nitrogen levels gave the highest
content of protein but lowest content of lipid and viceversa.
Specifically, at the highest phosphorus level (1.59 mg/l), the
protein and lipid contents obtained were 68.67 and 9.09%
of the total dry weight, respectively while this figures at the
lowest phosphorus level (0.00 mg/l) were 48.72 and 14.33%
of the total dry weight, respectively (P < 0.05). From the
results of this study, it can be suggested that the most
suitable nitrogen level for culturing S. platensis was 0.95
mg/l in order to obtain the optimal values of growth, protein
as well as lipid content and economic efficiency.

Keywords: Growth, maximum biomass, phosphorus,
protein and lipid content, Spirulina platensis.

dudng vugt trdi hon so vdi nudi trong nudc ngot
thé hién & s6 lugng chat c¢6 hoat tinh sinh hoc cao
(polysaccharides, inositol va phycocyanin), cac
nguyén t6 vi lugng, ham lugng protein, lipid, cac axit
béo thiét yéu (DHA, EPA, ARA, LA, LOA..) [12]. Téo
Spirulina nudi trong moi trudng nudc man con dé
tiéu hda va hap thu hon so véi nubdi trong nudc ngot
[3]. Ngoai gié tri dinh dudng cao, nudi tdo Spirulina
trong nudc man con gop phan tiét kiem mot lugng
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I6n cac chat khoang da lugng, vi lugng bé sung va
tan dung t6t tiém nang dién tich nuéc man sén co
& nudc ta. Tuy nhién, cac nghién ctiu vé nudi tao
Spirulina trong nuéc man hau nhu chua dugc dé
cap. Chinh vi vay, nghién ctiu dugc thuc hién nham
xac dinh muic phét pho t6i uu cho nudi tdo Spirulina
nudc man trong diéu kién thi nghiém. Day la mot
trong nhiing tién dé dé thiét 1ap quy trinh céng nghé
nudi sinh khoi loai tdo nay & quy mo cong nghiép
phuc vu nhu cau cla con ngudi.

11. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién cuu

Doi tugng nghién cuu la tdo S. platensis. Day la
loai tdo c6 ngudn gdc nudc ngot nhung da dudc
thuan hoéa trong méi trudng nudc man (3%o).
Nghién ctu dudgc thuc hién tai Phong Thuc tap Sinh
ly - Sinh thai, Truéng Pai hoc Nha Trang.

Ngudn nudc bién dugc xi ly bang Chlorine 25
ppm trong 2 ngay, sau dé phoi ndng va trung hoa
b&ng Natrithiosulfate véi ty 1€ 1:1. Trudc khi thi
nghiém, nudc bién dugdc tiét trung béng cach hdp &
121°C, 1,5 atm trong 15 phut. Tado dugc thi nghiém
trong céac lo thly tinh c6 thé tich la 500 ml. Mo6i
trudng dinh dudng dugc s dung trong nghién ctu
nay la f/2 Guillard [14].

2. B6 tri thi nghiém

Nghién ctiu anh hudng cla cac muc phét pho
khac nhau dén sinh trudng, ham lugng protein va
lipid cla tdo S. platensis dugc bé tri véi 6 nghiém
thuc: 0,00; 0,32; 0,64; 0,95; 1,27 va 1,59 mg P/l
Nguén ph6t pho duge st dung cho nghién clu nay
& dang KH,PO,. Mé&i nghiém thic dudc thuc hién
vGi 3 1an lap. Sinh khoi tdo ban dau la 1,16 g/l.

Cac yéu t6 moi trudng dugdc duy tri trong pham vi
thich hgp vai sinh trudng cla tdo S. platensis: nhiét
dé phong 25°C, pH 8, ché dé chi€u sang: 16 gid
sang, 8 gid t0i, suc khi lién tuc 24/24, cudng dé anh
sang 3.000 lux, dd man 3%eo.

3. Phuong phap thu thap va xi ly sé liéu

Phuong phap thiét Iap dudng chudn méi quan hé
giia mat dé quang (Optical Density: OD) va khéi
liong khé cla tdo: OD clia tdo dugc xac dinh bang
cach lay 5 ml dung dich tdo dua vao may do quang
phé ké& (Spectrophotometer CECIL/CE 1011, 1018,
120554) G budc séng 560 nm. Dong thdi, ti€n hanh
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xac dinh khéi lugng kho cla tdo. D& xac dinh khai
lugng khd cla tao, ti€n hanh loc mau dich tao bang
gidy loc c6 kich ¢& mat Iudi 5 um. Sau khi loc, tién
hanh sdy kho tdo & nhiét do 80°C trong 4 gid [17].
Khéi lugng khd cla tdo dugc can bang can dién
tl Precisa XT 220A véi do chinh xac 0,001 g. Moi
quan hé hoi quy tuyén tinh gitta OD va khéi lugng
kho cla tdo dugc xac dinh theo phuong phap cla
Lavens va Sorgeloos (1996) [14] vGi phuong trinh y
= 22,812x - 0,374 (trong dé x la OD, y la khoi lugng
kho) va R2 = 0,972 (hinh 1).

y=22812x- 03741
R =0972

Khai lwgng khé (g/1)

000 0.10 020 0.3 040 050 060 070 080
Optical Density

Hinh 1: phuong trinh tuong quan gidia OD va khéi luong khé
cla tdo S. platensis

Phuong phdp xdc dinh kha nang sinh trudng: |y
mau tdo dé do OD 2 ngay/lan. Khéi lugng khd cla
tdo sau dé dugc tinh toan dya vao cong thic y =
22,812x - 0,374.

Phuong phap phéan tich ham lugng protein va
lipid: dé phan tich lam lugng protein va lipid, céac
mau tio dugc thu tai pha can bang, khi tdo dat sinh
kh&i cuc dai 6 ngay nudi thi 8. Cac mau tdo dugc
tach ly tam khoéi moi trudng nudi bang may ly tam
co toc do quay 7.500 vong/phut trong thdi gian 10
phut, s&r dung may ly tam Hereaus Suprafuge 22.
Mau tdo sau d6 dudgc sdy khd & nhiét dd 55°C trong
2 gid, luu git & nhiét do -20°C trudc khi thyc hién
cac phan tich héa sinh. Ham lugng lipid trong mau
tao kho dugc phan tich theo phuong phap ctia Bligh
va Dyer (1959) [7] st dung hdn hop tach chiét chia
chloroform va methanol véi ty 1& thé tich 1a 2:1.
Khoang 120 ml ctia hdn hgp nay dugc sl dung dé
tach chiét méi gam tdo khd. Cac chét ran dugc phan
tach mot cach cén than bang céach sl dung gidy loc
chuyén dung 2 I6p cGia Nhat Ban. Céac chét hoa tan
va dung mdi dugc lam bay haoi trong may hat chan
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khong & nhiét do 60°C. Qua trinh tach chiét dugc
thuc hién 3 Ian cho dén khi thu dugc toan bd lugng
lipid thé trong mau tdo. Protein thd dudc phan tich
bang phudng phap Kjeldahl [4]. Qua trinh phan tich
dudc tién hanh tai Vién Céng nghé sinh hoc va Moi
trudng, Trudng BPai hoc Nha Trang.

Quén ly cac yéu t6 moéi trudng: cac yéu td6 moi
trudng dugc xac dinh hang ngay. pH dudc do bang
may do pH (Hanna pH Meter, d6 chinh xac 0,1). b6
man dudc do bang khuc xa k& (Refractometer, do
chinh xac 0,5%o).

Phuong phédp xi ly s6 liéu: cac s6 liéu sau khi thu
thap dugc phan tich bang phép phan tich phuadng
sai mot yéu t6 (ANOVA) trén phan mém SPSS
16.0. Khi co6 su khac biét gilia cac gia tri trung binh
vé sinh khdi cuc dai hay ham lugng protein va lipid
cla cac nghiém thic, phép kiém dinh Duncan’s
Test dugc st dung dé xac dinh su khac biét cé y
nghia thong ké véi mic y nghia P < 0,05 [20]. Tat
ca céac so liéu trong thi nghiém dugc trinh bay dudi
dang Trung binh (Mean) + Sai s6 chuén (SE).

111 KET QUA NGHIEN CUU VA THAO LUAN
1. Anh hudng cta phét pho dén sinh truéng

K&t qua nghién clu cho thdy, cac mic phot pho
khac nhau cé &nh hudng ro rét dén sinh trudng cla
quén thé to S. platensis. G tat ca cac nghiém thic,
sinh khéi cuc dai déu dat dugc & ngay nudi thi 8 va
thoi gian duy tri quan thé kéo dai 12-14 ngay. C6
thé thdy réng, khi ting ham lugng phét pho trong
khoang tir 0,00 dén 0,95 mg/l thi sinh khéi cuc dai
cla tao tang dan (tu 4,15 dén 6,05 g/l), nhung khi
VUGt qua muc 0,95 mg/I thi sinh khéi cuc dai bat dau
gidm. Trong do, sinh khéi cuc dai dat dugc cao nhat
(6,05 £+ 0,09 g/l) 8 mtic phot pho 0,95 mg/l va khac
biét cé y nghia so vdi cac muc con lai vao ngay nudi
thd 8 (P < 0,05). Tuy nhién, khéng c6 su khac biét
théng ké vé sinh khoi cuc dai dat dugc gilia cac
muc phot pho 0,64; 1,27; 1,59 mg/l (5,50 + 0,13;
4,97 £ 0,07 va 4,85 £ 0,07 g/l) hay 0,00 va 0,32 mg/I
(4,15+0,11 va 4,48 + 0,05 g/l) (P > 0,05). Ngoai ra,
cac muc phot pho khac nhau cling anh hudng dén
thai gian duy tri sinh khéi quan thé tdo S. platensis.
Trong dé, tdo dudc nudi 3 miic phdt pho cao hon
(0,64; 0,95; 1,27 va 1,59 mg/l) cho thdi gian duy tri
sinh kh&i quan thé lau hon (14 ngay) so v6i nhém
c6 muc phét pho thdp hon (0,00 mg/l va 0,32 mg/l)
(12 ngay) (hinh 2).
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Cac muc phét pho khac nhau &nh hudng I6n dén
sinh trudng cla tdo néi chung va tdo S. platensis noi
riéng da dugc dé cap trong nhiéu nghién ctiu. Du thua
hay thi€u hut phot pho déu lam giam sinh trudng, kha
nang trao d6i chat, chat lugng dinh dudng cta nhiéu
loai tao, trong dé c6 tdo S. platensis [5, 8, 16]. Trong
nghién ctu nay, khi mdc phot pho cao ho&c thap hon
gia tri t6i uu (0,95 mg/l), qua trinh quang hgp cla tao
van dién ra nhung véi cudng do thap, do do sinh Khoi
tao gia tang cham va pha can bang kéo dai lau han.
Ngoai lam gidm téc do sinh trudng, nhiing quan sat
thém trong nghién clu nay cling cho thay, su thiéu
hut phot pho (16 0,00 va 0,32 mg/l) con gay ra hién
tugng tdo Ua vang va thdi gian tao tan lyi nhanh hon
(2-4 ngay) so véi cac mic phét pho cao han. Theo
Zarrouk (1966) [21], khi thi€u hut ph6t pho thi ham
lugng carbohydrate hay lipid tang Ién nhung ham
lugng chlorophyll a lai giam di, chinh diéu nay lam
cho tdo cé mau vang ua.

Vai tro cla phét pho cling nhu nhu cau cla
thanh phan nay déi véi sinh trudng va ham lugng
dinh dudng cula tao da dugc dé cap 6 mot so loai
tdo nuéc man. Theo Lavens va Sorgeloos (1996)
[14] tao silic, tAo luc va tdo lam sinh truéng manh
khi ham lugng phét pho tang ti 0,1 dén 0,8 mg/l va
ham lugng t6i vu & mdi loai tdo cé su khac nhau.
Nhu vay, mic phét pho t6i uu (0,95 mg/l) cho sinh
trudng cla tdo S. platensis trong thi nghiém nay cé
cao han nhung van phu hgp véi xu hudng trén.

2. Anh hudng cta phét pho dén ham lugng
protein va lipid

K&t qua phan tich ham lugng protein va lipid
clia tdo S. platensis nudi & cac muc phot pho khac
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Thi nghiém dnh hudng cla phdt pho (ngay thir 2)

nhau cho thdy, ham lugng protein va lipid cla tao
phu thudc chat ché vao cac muc phét pho co trong
mdi trudng nudi vGi xu hudng chung la sy gia tadng
cac muc phot pho ty 1& thuan véi ham lugng protein
nhung lai ty 1& nghich véi ham lugng lipid tich IGy
trong t€ bao. Cu thé, & mic phét pho cao nhat
(1,59 mg/l) ham lugng protein dat dugc la I16n nhat
(68,67%) trong khi ham lugng lipid dat dugc chi la
9,09% khéi lugng kho. Ngugc lai, & mic phot pho
thdp nhat (0,00 mg/l), ham lugng lipid dat dugc la
cao nhat (14,33%) trong khi lam lugng protein dat
dudc chi la 48,72% khoi lugng kho cua tao (P <
0,05) (hinh 3).

O Protein H Lipid
70 s

60

50 =

Ty 1€ (%)

1.27 mg/l

0.00 mg/l 0.32 mg/l 0.64 mg/l 0.95 mg/l

Ham lwong nite (mg/l)
Hinh 3: anh hudng cta phdét pho dén ham lugng protein va lipid
clia tdo S. platensis. Cac ky tu khdc nhau trén céc cot thé hién
sy khdc biét théng ké (P < 0,05)

1.59 mg/l

Khi xét riéng anh hudng cla cac muc phét pho
khac nhau dén ham lugng protein tich Ity cé thé
nhan thay réng, gia tang muc phét pho gilp gia ting
ham lugng protein tich Ily trong té bao tdo. Ham
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Té bao tdo mdi phan cdt (d6 phdng dai 1.000 Ian)

lugng protein dat dugc cao nhat & muc phét pho
1,59 mg/l (68,67%) va thap nhat ¢ muc 0,00 mg/l
(48,72%) (P < 0,05). Tuy nhién, khéng cé su khac
biét vé ham lugng protein thu dugc & cac muc phot
pho 1,27 mg/l (67,56%) va 1,59 mg/l (P > 0,05).
Ngudc lai, ham lugng lipid trong té bao tao lai ty 1&
nghich véi cac muc phot pho c6 trong moi trudng.
Trong dé, ham lugng lipid dat dugc cao nhat & muc
phot pho 0,00 mg/l (14,33%) va thdp nhat & muc
phét pho 1,59 mg/l (9,09%) (P < 0,05). Tuy nhién,
khong co6 su khac biét vé ham lugng lipid thu dugc
& cac muc phét pho 1,27 mg/l (9,50%) va 1,59 mg/l
hay 0,32 mg/l (12,16%) va 0,64 mg/l (11,8%) (P >
0,05).

Phot pho la mét trong nhiing yéu t6 quan trong
nhat clia qua trinh trao d6i chat & thuc vat néi chung
va & céc loai vi tdo ndi riéng do nd c6 kha nang lién
k&t v3i cac ion kim loai tao nén hé dém dam béao
duy tri khoang pH thich hgp (6-8) la diéu kién tot
nhat cho sy hoat déng cla cac enzyme. Thém vao
dé, ching con tham gia vao cau tric té bao, co vai
trd quan trong trong nhiing khau chuyén hoéa trung
gian va c6 y nghia then chét trong trao déi nang
luong [14]. Anh hudng clia phét pho dén ham lugng
protein va lipid cla céac loai tdo ndi chung va tdo
S. platensis néi riéng da dudc dé cap trong nhiéu
nghién ctu. Nhin chung, thi€u hut phét pho trong
moi trudng nudi la nguyén nhan lam gidm ham
lugng protein nhung lai tdng kha& nang tich Iy lipid
hodc carbohydrate trong t€ bao tao [11, 15, 19].
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T4o dang phan cat (dé6 phéng dai 400 Ian)

Trong nudi sinh khdi tdo phuc vu san xuat nhién
liéu sinh hoc, giam muc phot pho trong moi trudng
nudi 1a mot trong nhiing bién phap phd bién nh&m
thu dugc ham lugng dau cao nhét [8, 16].

Tém lai, tuy theo muc dich nudi tdo S. platensis
nham thu protein hay lipid va sinh khéi tdo mong
dgi ma c6 thé lya chon cac muc phét pho phu hgp.
Nhin chung, dé ddm bao hiéu qua kinh t&, t8i uu
ham lugng protein cling nhu lipid thu dugc nhung
van dam bdo t&c do sinh trudng, c6 thé lya chon
muc ph6t pho 0,95 mg/I cho nudi loai tdo nay trong
moi truéng nudc man.

IV. KET LUAN VA DE NGHI
1. Két luan

Cac muc phot pho trong moi trudng nudi cé anh
hudng rd rét dén sinh trudng clia quan thé tdo S.
platensis. Trong do, tdo dudc nudi & muc phot pho
0,95 mg/l cho sinh khéi cuc dai cao nhat (6,05 +
0,09 g/l) & ngay nuéi thii 8 (P < 0,05).

Gia tdng cac muc phot pho trong méi trudng nudi
lam gia tang ham lugng protein (68,67% protein va
9,09% lipid & muc phot pho 1,59 mg/l) nhung lam
gidm ham lugng lipid (48,72% protein va 14,33%
lipid & mdic phét pho 0,00 mg/l) tich Ity trong té€ bao
tao.

Mtuc ph6t pho tot nhat cho nudi tdo S. platensis

la 0,95 mg/l nham dat dugc cac gia tri t6i uu vé sinh
trudng, ham lugng protein, lipid va hiéu qua kinh té.



2. P& nghi

Can tién hanh cac nghién ctiu sau han vé anh
hudng clia cac muc phét pho 1én thanh phan va ty
l&é cac axit béo khong no, vitamin... trong té bao tao
S. platensis nudi & nuéc man.

Can nghién ctu anh hudng clia cac nguén phot
pho khac nhau dén sinh trudng va thanh phan sinh
héa cla tdo S. platensis nudi trong nuéc man.

Can tiép tuc nghién clGu anh hudng cha ham
lugng nitd va ty 1é gilia nitd véi phot pho dén sinh
trudng va thanh phan sinh hoa clia tdo S. platensis
nudi trong nudc Man =
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