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CAC PHA SINH TRUONG VA THANH PHAN SINH HOA
CUATAO Sptrulma platensls (Geitler, 1925) NUOI SINH KHO1
TRONG NUGC NGOT VA NUGC MAN

Trin Thj Lé Trang'
Vién Nudi trong Thily sin ~ Truomg Dai hoc Nha Trang

TOM TAT

Cac pha sinh truémg va thinh phin sinh héa cua tio Spirulina platensis duge dénh gid trong méi
tredng nudi nuéc ngot vi min & thé tich 50 ht Két qua cho thdy, chu ki sinh trudng ctia tao
S pIatensrx nudi trong nudc ngot va man déu gom 4 pha sinh trréng (pha chim, pha ham 6 mii,
pha can bing vA pha tan lyi), thoi gian duy tri quén thé 1 14  ngdy, sinh khi cyc dai dat 1an luot I
3,66 + 0,14 va 3,73 £ 0,09 g/l sau 6 ngay nudi. Tuong tu, téc d6 sinh tnxdng cia tio & ca hai méi
tredmg nude ngot va min déu ting nhanh trong 2 ngay dau, dat 0,3 va 0,27; sau d6 gidm din déu
xudng 0,23 va 0,26 (ngdy thir 4); 0,10 va 0,09 (ngdy thir 6). Diic biét, ham luong protein va lipid &
ta0 nudc man cao hon dang ké, dat 62,74 + 0,07 va 10,11 + 0,04% so v61 tho nudi trong nudc ngot
57,22 + 0,04 va 8,09 + 0,05% khé1 huong khé. Neguoe la1, ham luong carbohydrate ctia tio mrée
ngot ¢6 xu hudng cao hon 15,37 + 0,07% so véi tio nuée min 12,21 £ 0,05% khéi lugng kho.

Tir khéa: Pha sinh trudng, sink khéi cuc dai, téo Spirulina platensis, thanh phan sinh kéa, téc do

sinh trieong.

DAT VAN BE

Spirulina platensis 1a loai tao lam c6 gid tri
dinh dudmg rit cao, dic biét 1a ham hrong
protein chiém t&i 56 - 77% khéi lugng khé,
gidu vitamin, chat khoang, axit amin va cic
axit béo thidt yeu {Gershwin, 2007; Tang &
Suter, 201 1) Ngoal a, khd naug thich tmg tt
véi céc yeu 6 mobi truong, diéu kién va ky
thuit nudi khé don gian ciing 13 mot trong
ohitng 1gi thé khi nudi sinh khéi loai tho nay
(Ahsan va ctv., 2008). Chinh vi vdy, tdo
Spirulina d3 dwoc nghién ciru, sin xult va
fmg dung trong nhiéu linh vie ciia doi séng:
lam thye pham chuc niing, ngudn dinh dudng
bd sung thiét yéu, thudc chira bénh (ung thu,
HIV/AIDS, viém gan, tiéu dudmg,...), my
phém (chidm séc da va tée), thic an chin nudi
va xir 1y nudce thai (Belay, 2002; Ahsan va
ctv., 2008).

Tao Spu'ulma 12 loai tao nude ngot, ua kiém,
phin bé chit yéu trong céc ao, hd tyr nhién. Do
86, viéc nudi thu sinh khéi tio Spirulina tir
thap nién 90 dén nay chi gi6i han trong mé1
trudéng nudc ngot hodc nudc khoang véi dd
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min Lhép dao dong fir 2-7%.. Hién nay & mrée
ta chi c6 Céng ty c& phin Nuéc khodng Vinh
Hio (Binh Thuin) nudi Spirulina quy md
cdng nghiép, sir dung ngudn nude khodng tr
nhién, v6i san lugng 8-10 tAn/nam va chi
phuc vu cho viéc san xufit dwgc phém cia
Céng ty Dugc Hau Giang. Ngoai ra, mét s§
co s& nudi trdng nho 18 khic & céc tinh phia
Bic nhu Nghé An, Ha N¢i, Bic Ninh sir dung
ngudn nude ngdm dé nubi trdng loai tio nay,
phuc vu cho nguéi dan dia phuong.

Nhiéu nghién céu trén thé gidi da chimg minh
tao Spirulina c6 thé sinh trwémg va phat trién
trong méi trudng nwde médn véi gia tri dinh
dudng vugt tri hon so voi nudi trong nudc
ngot thé hién & s8 luong chét c6 hoat tinh sinh
hoc cao {(polysaccharides, inositol va
phycocyanin), cdc nguyén t8 vi lugng, ham
lwong protein, lipid, cdc axit béo thiét yéu
(DHA, EPA, ARA, LA, LOA,...) (Falquet,
1997). Ngoai gia tri dinh dudng cao, nudi tio
Spirulina trong nuwéc man cdn gop phin tidt
kiém mot luong 16n céc chit khodng da
Iuong, vi lvong bd sung va tan dung tét tiém
ning dién tich nuéc min sin 6 & nwoe ta.
Xut phat tir nhimg loi fch to 16n trén, tir nim
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2012, nhém nghién cim thudc Vién Nudi
tréng Thuy san — Truéng Pai hoc Nha Trang
da thudn hoa thanh cong lodi tao Spirulina tir
mdi tnzomg nudc ngot sang mobi trudng nirde
bién tir nhién, d6 min 30-35%0 (TrEm Thi Le
Trang va ctv, 2012). Tar nguon gmng da
thudn hoéa, nhom chiing t6i tién hanh céc
nghién ciu vé céc pha sinh truéng, ham
hromg protein, lipid va carbohydrate cua tio
Spirulina platensis nuéi trong nuéc man, 1a
co s& dir liéu quan trong nhim tién t6i xay
dung quy trinh cdng nghé nudi thu sinh khéi
lodi tio nay & quy md cong nghiép, tao ra
ngudn nguyén ligu chét lugng cao phuc vu
nhu ciu trong nuée va xudt khau.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit li¢u nghién ciu

Péi twgng nghién cim 13 tao Sprrulina
platensu duge thu thap va phén I8p tir cic ao,
hé ngoai ty nhién, khu vire Khanh Héa. bay
13 loai tho ¢6 ngudn gbe nuéc ngot da duoc
thudin hoa va sinh trudng tt trong moi truomg
nudc min 30-35%.. Nghién ciru duoc thuc
hién tir thang 3 — 4/2015 tai Phong Cong
nghé & Luu gilt Gibng Vi tio thudc Truong
Dai hoc Nha Trang.

Ngubn nuée bién sit dung cho nghién ciru nay
duge 1y tr Hon Do thude Vinh Nha Trang
Hic thuy tridu cao nhét. Nudc bién sau khi qua
bé ling, duoc loc b?mg i siéu loc 5 pm va 1
pm, sau d6 duoc xir li Chlorin 20-25 ppm
trong 2 ngiy, phoi ning va trung hoa bing
Natrithiosulfat v&i ty 16 1:1. Trong khi do,
nguén mréc ngot dugc liy tr nuée may sinh
hoat hing ngdy di qua hé théng loc va digt
khudn béing tia cuc tim.

Phwong phap nghién cira

Tao giéng Spirulina platensis duge lya chon
cho nghién ctru nay gbm nhimg té bao c6 chat
luong 6t vach té bao day, nguyén ven,
nguyén sinh chét dim dic, sic t6 xanh dam
dic tnmg cho lodi,... Tao dwgc nudi véi mét
5 ban déu 13 0,3 OD (twong émg véi 1,05
gam khé/lit), & thé tich 50 lit trong tii nylon
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treo trén gian ¢4 méi che. pH ban dau I3 8 vi
suc khi lién tuc. M3i nghiém thire duoc thyc
hién véi 3 13n 13p clng théi didm.

Téo dwoc nudi trong méi trudmg nude bidn ty
nhién (@0 min 30%) sir dung moi truomg
dinh dudng £2 (Guillard, 1975). Trong khi
6, tao gibng S. platensis nubi trong mdi
truong mrde ngot (46 min 2%0) st dung méi
truong dinh dudng Zarrouk (Zarrouk, 1966),
14 méi trromg chuin cho nudi tdo Spirulina
trong nudc ngot.

Phwong phap thu thip va xir 1y s6 ligu
Phuong phdp thiét Igp duong chudn méi quan
hé gita OD va khéi hrong khé ciia tdo:

Mat d6 quang (Optical Density - OD) cua tio
duoc xdc dinh bing cach ldy 5 ml dung dich
tio dua vio may do quang phd
(Spectrophotometer CECIL/CE 1011, 1018,
120554) & budc séng 560 nm. Ddng thoi, tién
hanh xdc dinh khéi hegng khé cia tao. Pé xdc
dinh khdi lrgng khé cia tio, tién hanh loc
miu dich tio bing gidy loc c6 kich ¢& mat
lwéi 5 pm. Sau khi loc, tién hanh sy kho tio
& nhiét d6 80°C trong 4 gi& (Richmond,
1986). Khéi luong khé cia tao duoc cén bing
cén dién tir Precisa XT 220A véi d6 chinh xdc
0,001 g. Méi quan h¢ hdi quy tuyén tinh giita
OD va khéi lrong khé cia tdo dugc xac dinh
theo phwong phép ctia Lavens va Sorgeloos
(1996) vai phuong trinh y = 3,454x + 0,011
(trong d6 x 13 OD, y 1a khéi Iwong kho) va R
=0,993 (Hinh 1).
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Phuong Phap xdc dinh sink khéi tdo

Lay miu tio d do mat do quang (OD) 2
ngay/lan. Khdi luong kho cta tao sau dé duge
tinh todn dira vao cong thic y = 3,453x +0,01.
Phitong phap xdc dink tdc dp sinh truomg
Tée d9 sinh truong coa qufm thé tio dugc xdc
dinh theo cong thirc sau:

_ La(N,-N,)
t

Trong d6: N;: Sinh khéi tao & thi diém t,

N;: Sinh khéi tao & thoi diém t,

t: Khoang thi gian giira 2 ldn xac
dinh sinh khéi tao (T = t, —t;)
Phuomg phdp phdn tich protein, lipid va
carbohydrate
bé tién hauh cac phan tich thanh phin sinh
héa, che miu tao duge thu tai pha can bing,
khi tao dat sinh khéi cuc dai & ngay nudi thir
6. Cdc mau tio duoc tich ly t&m khéi moi
trudng nudi bing may ly tim c6 tbc 46 quay
7.500 vong/phit trong thoi gian 10 phit, sir
dung mdy ly tim Hereaus Suprafuge 22. Miu
tio sau do dugc séy khdé & nhiét d9 55°C
trong 2 gioy, lwu gift & nhiét 45 4m 20°C truéc
khi thye hién céc phan tich hoa sinh.
Ham lwgng lipid thé trong méu tio khd dugc
phin tich theo phwong phap cua Bligh va
Dyer (1959) sit dung hén hop téch chiét chita
chioroform va methanol voi ty 1§ thé tich 12 2:
1. Khoang 120 ml ctia hén hop nay dugc sir
dung dé tach chiét mdi gam tao kho. Céc chit
tin duge phén tich mét cich cén than bang
céch sir dung gléy loc chuyén dung 2 16p cia
Nhit Ban. Céac chit hoa tan va dung méi dugc
14m bay hoi trong may hit cI}ﬁn khong & nhiét
d6 60°C. Qua trinh tich chiét dugc thuc hién
3 lin cho dén khi thu dugc todn bd lugng
lipid thé c6 trong méu tio. Ham lrgng protem
thd duoc tinh todn bing cach ldy ti 1§ % cta
ni to x 6,25 theo phuong phap Kjeldahl
(ADAC, 1998). Trong khi do, ham lugng
carbohydrate dwgc xic dinh bing phmmg
phap so mau arthrone trén may quang phé ké
(Osbame 1986). TAt ca céc chi tidu phan tich
trén déu duoc thuc hién lap lai 3 lin trong

ciing thoi diém. Qué trinh phan tich dugc tién
hanh tai Vién Céng nghé smh hoc va Mot
trudng — Truong Bai hoc Nha Trang,

Qudn Iy cdc yéu 16 méi treomg

Cic yéu tb méi truomg duge x4c dinh hang
ngdy. Nhiét d¢ do bing nhiét ké ruou (4o
chinh xdc 1°C). pH duoc do bing may do pH
(Hanna pH Meter, d6 chinh xac 0,1). D6 min
duge do bang khiic xa ké (Refractometer, d§
ct‘nnh xéac 0,5%o). Cl}c’ng d6 anh sang dugce do
bang may do cam tay Hanna Digital
IHuminometer — Dai Loan (d chinh xéc + 6%
gia tri doc dugc).

Phuo'ng phdp xii 1y 56 liéu

Cac 56 lidu sau khi thu thip dugc phén tich va
xir li bing phin mém Excel. 74t ca cic s ligu
trong thi nghiém duoc trinh bay dudi dang
Trung binh (Mean) + D6 léch chudn (SD).
KET QUA NGHIEN CUU VA THAO LUAN
Bién déng nhi¢t d va pH

g NhiSE 33 —e—pH

Nhigt 46 (06 C)

4 72‘4 4 1] 8 10 ‘12 ‘14
Théi gian {ngay)
Hinh 2: Bién dong pH va nhiét dg

Trong nubi sinh khdi tao néi chung, céc yéu
6 moi trudmg gom nhiét 49, pH, 4nh séng, ..
©6 anh huong rit [6n dén sy sinh trudng va
phat trién coa quin the tao. Trong subt thoi
glan thi nghiém, cic yeu t6 moi trudng ludn
n3m trong gidi han thich hop cho sy sinh
trudng cia tao S. platensis. Cu thé: Nhiét do
trung binh dao déng tir 28,3 = 1,03 dén 30,8 +
0,89°C, pH tir 8,36 + 0,34 dén 8,91 + 0,41
(Hinh 2) va cudng d 4nh sing khong vuot
qua 20 klux nho hé théng méi che. Theo
Zarrouk (1996), tao Spirulina smh truémg 5t
trong khoang nhiét d6 25 - 37°C, téi wu 1a
35°C; & méi truong kiém voi pH tir 8§ — 10.
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Bang 1: Sinh trudng cia téo
Ngay Nuwére bien Nuwéc ngot
nudi oD Khdi rgng n oD Khéi lugng B
khd (g/1) Kkhd (g/)

0 0,30 1,05 0,30 1,05
2 052+004 1,790,102  027£003  055+£0,03  1,92+011  030+0,03
4 0872003  303£011  026+003  088£003 304009  023+001
6  1,06£004 3,66:014  009+002 108003 3,7320,09  0,10:002
8 092+004 3,18=0,12 -0,07+0,02 087£005 3,00£0,17 0,11£0,02
10 0,67£003 232+0,10 -0,16+002 0,63£003 217009 0,160l
12 039+£006 1,36x0,19  -027£005 035+0,03 121011  -0,30+002
14 021002 072+008  -031+004 013005 045+017 -0,52+0,16

Chu Ki sinh truéng cia quin thé tio

Chu ki sinh truong cia quin thé tio S
platensis nudi sinh khéi trong nudc ngot va
min & thé tich 50 lit tudn theo quy lujt sinh
truong chung cia sinh vat, gdm 4 pha: pha
cham (pha lag), pha ting trudéung (pha logarit),
pha céin bing (pha cwc dai) va pha tan lyi (pha
chéty (Bang 1 v Hinh 3).

—e—Nydchién  —-Nugengot
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Hinh 3: Chu ki sinh trueong ciia quén thé téo
Két qua cho théy: G mét d8 ban dhu 1,05 g/l,
tao S. platensis nudi trong niréc man va ngot
d8u c6 chu ki sinh truémg kéo dai 14 ngay, dat
sinh khbi cuc dai tai pha cin bing & ngdy
nudi thir 6. Mic di gia tri sinh khé1 cuc dai
ciia tho nudi trong nirde ngot ¢é xu hudng cao
hon (3,73 + 0,09 g/l) nhung khong ¢6 sy khac
biét 16m so véi nudi trong nwrée mian (3,66 +
0,14 g/l). Tuong tu, tdc d6 smh trudng cia
140 & ¢4 hai mbi trudng nude ngot va min déu
tang nhanh trong 2 ngay dAu, dat 1An hrot 13
0,30 va 0,27; sau d6 gidm dan déu xuéng 0,23
va 0,26 (ngay 4); 0,10 va 0,09 tai pha cn
bing (nghy 6) Sau pha cén bing, sb lugng té
bao chét ting dén do cac chét dinh dudng can
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kiét dAn dén téc do sinh trudng clia quin thd
tio nudi trong nudc ngot va nuwdc min cing
di xubng gi4 tri am, tir 0,11 va -0,07 (ngdy 8)
dén 0,52 vi -0,31 (ngay 14). Cic quan sit
thém con cho thdy, sau 14 ngdy nudi cic té
bao tdo trd nén vang ta va ¢6 xu hudng kéttu
lai v6i nhau, bim thanh timg méng lén &
thanh tai hodic ndi thanh véng trén mit nude.
Theo L& Dinh Ling (1999): Téo Spirulina cé
kich thuéc 16n (duong kinh 8 — 10 pm, chidu
dai 100 — 200um) nén tbe do phét trién, kha
ning hip thu dinh dutng v& 4nh sing thép
hon cac loai tdo cb kich thudc nhé hon. Mit
khéc, tbe do phat trién clia tdo lam luén kém
hon céc nhém tio khéc. G nhiét 45 200C, dnh
sang bdo hoéa, trong mdt ngdy tdo lam c6 hé
6 phan dér tir 0,3 — 1,4, trong khi d6 & tao
khué 12 0,8 — 1,9 va tao luc don bao 18 1,3~
2,3 (VanLiere va Walsy, 1982). Didu ndy giai
thich tai sao tdo Spirulina c¢6 thoi gian hay
chu ki sinh truéng kéo dai hon so véi nhiing
loai tho khdc.

Spirulina ¢6 kha ning tich Ifiy cdc phén tir a-
glucoside déng vai 10 quan trong trong viée
didu hoa 4p sudt thim théu gitp cho loai tio
niy 6 kha nang thich nghi tt & nhiéu dd min
khéc nhau (Materassi va ctv., 1984). biéu ndy
12 co 50 khoa hoc quan trong cho viée 1 g
kbt qua trong nghién ci nay, d6 1a chu ki sinh
trudng cia S. platensis nubi trong moi truong
nudc min va nude ngot tuwong tu nhau, gém 4
pha sinh trudng, kéo dai véi 14 ngdy nubi vi
céc gi4 tri vé sinh khdi kho, t5c d6 sinh truéng.
Bén canh do, Vonshak va ctv., (1996) da
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chlrng minh dwgc S. platensis c6 kha ning
thich nghi & d6 man cao tir 85-270 g/l nhung
P 80 mudi 5i wu cho su phét trién cia ching
— strong khodng 20-70 gA.
m‘ﬂi Thanh phin sinh héa cia tio
B4y Két qua phan tich cho thiy, thanh phin sinh
"l“l*":? héa cia tdo Spirulina platensis nub sinh kndi
‘ frong mdi trudng nude ngot va nudc min co
sy khéc biét 16n, dic bigt 13 ham lugng
-protein va lipid cia tio nuéi trong nurdc min
cao hon déng k& so véi tao nudi trong nudc
ngot (Hinh 4). Cu thé, ham hrong protein vi
W{w lipid trong t& bao tao . platensis mudi trong
mrdc mén cao hon dat 62,74 + 0,07 va 10,11

i
IlniT +0,04% 50 v6i tio nudi trong nuéc ngot
w0122 = 0,04 va 8,09 + 0,05%. Nguoc lai,
m‘h bim hrong carbohydrate ciia tdo nudi trong
mi;i nwde ngot ¢é xu hudéng cao hon 15,37 + 0,07
’ 50 vOi tho nudi trong nude man 12,21 + 0,05
Y8 (Hih 4).
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il Hinh 4: Thank phdn sinh kéa ctia tdo

Céc nghién ciru clia céc tic gid Na Gu (2012),
Meridith va ctv (2013) da chi r5: Ham lwong
lipid ctia quin thé tao sznocholoropsxs sp.
ting r6 rét khi nudi & 46 mén 6 10 dén 35%0
va dat cao nbit 13 36% khéi huong kb6 &
35%o. Ngoai llpld tdng sb, thanh phan acid
béo cung thay dbi khi @6 man tang, cy thé 1
thanh phan acid béo, ddc biét 14 ham lugng
EPA cua tao dat ting trong khoéng 46 min tr
uff 20 - 35% va dat gla tri 16m nhét & 35%0. Moi
;@ fruomg nwdéc bién rit gidu cic thanh phin
yot  khodng chét (da luong va vi lugng), viéc nuéi
@l lodi tio ndy trong nuéc min khong chi ning

cao gia trj dinh dudng ma con giam thidu
duge chi phi nudi so v6i méi trudng nudc
ngot truyén théng. Piéu ndy mé ra 1 co hoi
1én trong viéc nudi loai tdo ndy & quy mé
cdng nghiép sir dung ngudn nuée bién ddi
dio ciia nuéc ta dem lai higu qua kinh t va
cung cfp ngudn thue phim co gié tri dinh
dudng cao cho con ngudi.
KET LUAN VA BE NGHI
Chu ki sinh trudng cta téo S. platensis nudi
sinh khéi trong nudc ngot va man & thé tich
50 lit déu gbm 4 pha sinh trudng, kéo dai
trong 14 ngay, dat sinh khéi cuc dai 14n hrot
13 3,73 + 0,09 va 3,66 0,14 g/l & ngiy nudi
thi 6.
Ham lugng protein va lipid ¢ tdo nudi trong
muée min cao hon déng k8, dat 62,74 + 0,07
va 10,11 * 0,04% so vdi tao nudi trong nudc
ngot 57,22 + 0,04 va 8,09 + 0,05% khébi hrgng
kho. Nguoc lai, ham hrong carbohydrate cia
tdo nude ngot cé xu hudmg cao hon 15,37 +
0,07% so vdi tdo nwéc min 12,21 + 0,05%
khdi luong khs.
Cin nghién ciru chu ki sinh trudmg cia tao &
cac thé tich 16m hon, trong cdc didu kién nudi
khéc nhau (pH, 4nh sing, d6 min,...). Png
théi tién hanh céc phén tich vé thanh phin cac
acid béo, dic biét 1a cac acid béo chua bio
hoa & mdi pha sinh trudng,
LOI CAM ON
Nghién ciu duge hd trg kinh phi tir P8 tai cip
B thuge BS Giao Duc & Dio tao (Mi sd
B2014-13-03), giai doan 2013 - 2015.
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GROWTH PHASES AND CHEMICAL COMPOSITION OF Spirulina platensis
(Geitler, 1925) CULTURED BIOMASS IN FRESHWATER AND SEAWATER

Tran Thi Le Trang’
Institute of Aquaculture — Nha Trang University

Growth phases and chemical composition of Spirulina platensis were conducted in seawater and
freshwater in volume of 501. The results showed that, growth curve of S. platensis cultured in
freshwater and seawater consisted of four phase (lag, logarit, stationary and death phase) with the
time of population maintenance in 14 days. The highest maximum biomass of algae in seawater
and freshwater was 3.66 + 0.14 and 3.73 + 0.09 g/l after 6 days. Similarly, the growth rate of

and S. also i

d quickly in the first 2 days (0.30 and 0.27), but

then after decreased gradually on the day 4 (0.23 and 0.26) and the day 6 (0.10 and 0.09).
Particularly, the protein and lipid contents of seawater algae were higher than those of freshwater
algae (62.74 + 0.07 and 10.11 + 0.04% of dry weight) compared to freshwater algae (57.22 + 0.04

and 8.09 + 0.05% of dry weight). By contrast, carbohyd:

content of the algae had

tended to be higher than that of seawater algae (15.37 + 0.07 and 12.21 + 0.05% of dry weight).
Key words: Chemical composition, growth phases, growth rate, maximum biomass, Spirulina

platensis,
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