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TOM TAT

Vi khuéin lam Spirulina d3 dugc nudi trong rong rdi dé khai thac cac san pham nhu protein,
vitamin, sic t6 phycocyanln c6 gia tri dinh dudng va dugc ly cao. Tuy nhién, viéc thu’orng mai hod
san pham nay con gap kho khan do gia thanh sinh khdi cao chu yéu do thanh phan moi truong dinh
dudng dat tién. Trong nghién ctru ndy, tir 11 ching S. platensis nude ngot, bang nudi cdy sang loc,
ching t6i da phat hién 7 ching c6 kha nang sinh truong tot trén moi truong nude bién véi dd man
dao dong tir 5 - 30%o trong do, ching S. platensis ST dugc chon cho cac nghién ciru sdu hon. Nude
bién ty nhién can dugc tién xir Iy dé loai bo cac ion dé gy tiia cac thanh phan dinh /dudng trong moi
truong nudi nhu Mg?*, Ca>*, SO4>... trudc khi sir dung. Chung ST sinh truong tét nhét trong moi
truong nude bién ty nhién 30%o co bo sung 3 g/L NaNO;3, 0,5 g/L KoHPOs4, 0,05 g/L FeSO4. Nang
suat sinh kh6i chung ST dat cao nhét 1a 0,487 g/L, toc do sinh truong (p) 1a 0,122/ngdy; ham luong
protein va phycocyanin dat 1an luot 13 48,6% va 127,5 mg/g sinh kh6i kho. Khong ¢6 su sai khac gilra
cac gia tri néu trén ciia moi trudng nay so v6i moi truong SOT pha bang nuéc cat (P >0,05). Sinh
khdi chung ST dam bao chét luorng lam nguyén liéu san xuét thyc pham chirc nang. Két qua nghién
clru nay s€ 1a co s¢ khoa hoc cho viée sir dung moi trudong nude lo/bién gia ré dé nudi sinh khéi loai

vi khuan lam c6 gia trj kinh té nay.

Tir khéa: Spirulina platensis, chiu man, phycocyanin, san xudt sinh khéi, vi khudn lam

MO DAU

Vi khuan lam Spirulina (Arthrospira), tén
thuong goi 1a tao xodn, tao mat troi, tir lau da
dugc st dung lam thyc phérn chtic nang cho
ngudi va thirc dn gia siuc gia cAm, nudi trong
thily, hai san, trong néng - cong nghi¢p thuc
pham, dugc pham va my pham (Liu et al., 2016;
FAO, 2008). bac diérn sinh héa n6i bat cua no 1a
ham lugng protein rat cao, chiém khoang 50 - 70
% sinh khdi kho, sinh khdi gidu cac nguyén té
khoang da va vi lugng, cdc axit béo khong bao
hoa da ndi d6i va cic sic t (carotenoid,
phycocyanin...) c6 hoat tinh sinh hoc cao

(Fayyad et al., 2019; Lee et al., 2017; Jang, Park,
2016).

Spirulina ¢ thé duogc nudi trong bang nudc
ngot va ca nguén nuée thai (Ping Diém Hong,
2019; Nguyen Thi Nga et al., 2017). Spirulina
dugc trong trong nudce sach dudi diéu kién kiém
soat chit ché co thé dugc sir dung lam thyc pham
dinh dudng cho con ngudi (Pang Diém Hong,
2019). Khi Spirulina dugc nudi trong nudc thai
c6 thé str dung 1am thirc an gia stc va nguyén ligu
san xuét nhién liéu (Chinnasamy et al., 2010). O
Viét Nam c6 nhiéu cong ty di nudi trong thanh
cong vi khuan lam Spirulina trong méi truong
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nude ngot trén quy mo 16n trong cac hé thong bé
ho hodc hé thong nudi kin, véi nang suét sinh
khdi dat 17,07 - 21,75 kg sinh khdi kho/ngay,
nang suét tinh theo dién tich dat tdi da 4 -5 g sinh
khdi kho/m? /ngay, san lugng trung binh dat 400
- 700 kg sinh khoi kho/thang (Dang Diém Hong,
2019). M6t 6 it bao cdo da nudi trong thanh cong
loai Spirulina bang nude bién. Theo cong bd cla
Sandeep va dong tac gia (2013), loai Spirulina
dugce nudi thanh cong trong mdi truong nude
bién tai Haryana, An Do (nong do mudi 1a 11
g/L) c¢6 bd sung thém NaHCO; (8g/L) va NaCl
(2 g/L). Két qua nghién ctru cho thay, sinh truong
cua Spirulina khong co6 sy khac biét nhiéu so véi
d6i ching (c6 ham luong mudi 1a 5 g/L). Hon
nita, cac thanh phin dinh dudng khic nhu
protein, sic to (phycocyanin) trong sinh khéi tao
thu dugc cling gan twong duong so voi cong thirc
d6i ching.

Tuy nhién, & Viét Nam chua c6 cong bd nao
vé& viéc nuéi trong loai vi khuan lam nay trong
moi truong bién/nude lo tu nhién. Hon nita, qua
trinh “nhiém man” dang dién ra lién tuc do bién
d6i khi hau, ddn dén ngudn nudc ngot ngay cang
can kiét. Do vay, viéc co6 dugc cac ching giéng
tao c6 kha ning sbng, thich img dugc voi do man
cao dugc xem la mot trong cac giai phap tiém
ning va bén ving, c6 y nghia ca vé khoa hoc va
thuc tién trong thoi dlern hién nay. Két qua
nghién ctru nay sé cung cap nhimg co s¢ khoa
hoc ban dau cho viéc st dung bén viing nguon
nude man/nude lo sin co dé nuoi trong vi kluan
lam Spirulina c6 gia tri kinh té cao, tir d6 s& giup
giam chi phi san xuat va ha gia thanh cic san
pham tir d6i twong tiém ning nay.

VAT LIEU VA PHUONG PHAP
Vit liéu

11 ching vi khuan lam nu6c ngot Spirulina
platensis (dugc ky hi€u 1a S. platensis BM, ST,
CNT, CNT1, C1, M135, TL, IET, DL, KIT va
TV) thuéc b suu tap gidng ciia Phong Cong
nghé tdo, Vién Cong ngh¢ sinh hoc, Vién Han
lam Khoa hoc va cong ngh¢ Viét Nam dugc dung
cho nghién ciru. Hinh thai té bao ciia cac ching
néu trén duoc md ta chi tiét trong cong bd cua
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Ding Diém Hong (2019). Cac chung nay duoc
lwu gitt va nudi cay dudi dicu kién nhiét do 25°C,
cuong do chiéu sang 30 pmol/m’s véi quang chu
ky sang:t6i 1a 12:12 gio.

Céc hoa qhét st dung trong nghién ctu la
nhirng hoa chat thong dung va dam bao d9 tinh
khiét cho tung thi nghiém.

Xdc dinh sinh trwong ciia vi khuin lam S.
platensis

Sinh trudng cua tdo xac dinh thong qua mat
d6 quang hip thu & budc song 556 nm (ODss6nm)
bang méay quang phd (Shimazu, Nhat Ban) va toc
do sinh truéng dic trung p (/ngay) (Ding Diém
Hong, 2019). Sinh khéi kho dang bot cua S.
platensis dugc xac dinh bang phuong phap siy
nhiét dé phu hop véi didu kién cia phong thi
nghiém cta chung t6i. Cu thé: 10 mL dich nudi
sau thu hoach duoc loc qua gidy loc GF/C
Whatman (GE, duong kinh 55 mm), sau d6 rua
sinh khéi lai bang nudc cit 3 1an dé loai bo mubi
va say kho ¢ nhiét d6 60°C, c6 thdi khi trong 12
gio dén khéi lugng khong d6i (Pang Diém Hong,
2019; Safak et al., 2017).

Do huynh quang chlorophyll a

Do céc thong s6 huynh quang chlorophyll a
ctia mau vi khuan lam S. platensis dugc thuc hién
bang miy Mini - PAM II Chlorophyll
fluorometer (HWG, Duc). Quy trinh thyc hi¢n
dugc trinh bay chi tiét trong cong b ctia Luu Thi
Tam va dong tac gia (2021).

Phan tich ham lwong sdc to (chlorophyll a,
carotenoid) va phycocyanin

Sic t6 (chlorophyll a va carotenoid) dugc
tach chiét bang dung moi acetone 80%.
Phycocyanin dugc tach chiét bing dém
phosphate theo mé ta cia Duong Trong Hién
(1999). Phuong phap nay dua vao tinh tan cua
phan tir sic to trong dung modi. Do phan tir
chlorophyll c6 chitra Mg trong vong pyron mang
tinh tan trong nudc va két hop véi protein mang,
trong khi d6 dudi dai cacbon cua goc rugu phytol
lai mang tinh ki nuéc va giéng cau trac lipit cua
mang thylakoid, nén phan tir chlorophyll chii yéu
hoa tan trong dung moi hiiu co. Quy trinh tach
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chiét va xac dinh ham luong sic t(”:) va
phycocyanin dugc trinh bay trong cong b6 cua
biang Diem Hong (2019).

Phan tich ham lwgng protein, carbohydrate
va lipid tong so

Ham luong protein duoc tach chiét bang
phuong phap soc nhiét do (Soni et al, 2006) va
dinh luong theo phuong phap Bradford (1976),
chi tiét cta quy trinh nay duge mo ta trong cong
bd ctia Dang Diém Hong (2019). Ham luong lipit
dugc xac dinh theo phuong phap cta Bligh and Dyer
(1959). Ham luong carbohydrate cua vi khuén
lam S. platensis dugc xac dinh dya trén cong bd
ciia Miler (1959) v6i mot s6 cai tién nhu mau
sinh khéi Spirulina dugc nghién bang cat thuy
tinh truéc khi thiy phan bang axit, phan {mg
duong khir duge thuc hién trong cac Ong
effpendord 1,5 mL c6 duc 15 trén nip va dé trong
ndi nude dun soi.

Sang loc so' by kha ning chiu min cia cac
chiing S. platensis nwéc ngot duéi diéu kién
phong thi nghiém

11 chung S. platensis nuéc ngot trong thur
nghiém nay duoc nudi trén moi truong SOT c6 bd
sung thém NaCl dé dat nong 6 mudi cubi ciing
trong moi truong 1a 5, 10, 15, 20, 25 va 30%o &
trong cac lo penicillin (4 mL dich nuéi/lo). Déi
chimg 1a méi truong SOT pha bing nudc cat.
Thanh phan méi truong SOT gém: 16,8 g/L
NaHCO;3; 0,5 g/L KoHPOy; 2,5 g/ NaNOs; 1 g/L
K»SO4; 1g/L NaCl; 0,2 g/ MgS0.4.7H,0; 0,04 g/L
CaCly; 0,01g/L FeSOs; 0,08 g/L. Na,-EDTA; Dung
dich As- 1 ml. Thanh phan dung dich As gom: 2,85
g/l H;BO;; 1,81g/L MnCl,4H,O; 0,22g/L
ZnS04.7H,0; 0,08 g/ CuSO04.5H,0; 0,015 g/L
MoQ; pha trong 1 L nudc cat (Dang Diém Hong,
2019). Gia tri ODss6am gico ban dau 13 0,3 cho tat
ca cac chiing nudi cdy. Thir nghiém duoc tién hanh
trong 50 ngay. Sang loc so bd kha nang chiu man
théng qua quan st mau sic dich tao, hinh théi soi
& diém cubi cua thir nghiém.

Panh gia kha nang chiu min cia ching S.
platensis tiém ning trong méi trudng nuéc
bién tw nhién

Sau khi lya chon duoc chung S. platensis

chiu min tiém ning, chiing toi tién hanh danh gia
lai kha nang sinh truéng cuia ching nay trong moi
truong SOT pha bang nudc bién ty nhién c6 do
man khac nhau (5, 10, 15, 20, 25, 30 va 35%.).
Thi nghiém dugc tién hanh trong binh tam giac
250 mL (chira 150 ml dich nuéi/binh). Gia tri
ODss6nm gieo ban dau 12 0,3 cho tit ca cong thirc
thi nghiém. Diéu kién nudi céy nhu sau: nhiét do
25°C, cudong do chiéu sang 60 wmol/m’s véi
quang chu ky sang:tbi 1a 12:12 gio. Mdi cong
thirc thi nghiém lap lai 3 lan va cac binh nudi
dugc lac tay 2 1an/ ngdy trong sudt qua trinh thi
nghiém. Léy mau 3 - 5 ngay/lan dé xac dinh sinh
truong bang cach do mat do quang ODss6 nm, do
huynh quang chlorophyll a. Ham luong sc to va
thanh phan sinh hoa ctia sinh khdi thu duoc s&
dugc phéan tich tai diém cudi sau khi két thic thi
nghiém.

Luwa chon mdi trwong nudi ciy thich hgp cho
sinh trudéng cia ching S. platensis chiu man
tiém ning

Vi muc tiéu tim dugc moi truong dinh dudng
vira t6t cho sinh trudng ctia chung Spirulina chiu
min, vira ré tién va dé dang thyc hién, chung t6i
da tién hanh 8 cong thirc thi nghiém nhu sau:
(CT1) Mbi trudng SOT pha bang nudc ct (SOT
0%o); (CT2) Mbi truong SOT pha bang nudc bién
tu nhién (NBTN 30%o) (SOT 30%o); (CT3) NBTN
30%o; (CT4) NBTN 30%0 + NaHCO; (2 g/L);
(CT5) NBTN 30%o + NaHCOs (2 g/L) + NaNO;
(3 g/L); (CT6) NBTN 30%o + NaNOs (3 g/L) +
KoHPO4 (0,5 g/L) + FeSO4 (0,05 g/L); (CT7)
NBTN 30%o + urea (0,2 g/L); (CT8) NBTN 30%o
+ dung dich Hyponex high grade 7:10:6 (1 mL/L
moi truong, day 1a dung dich phan bon pha sin
ctia Nhat Ban (c6 ty 18 N:P:K= 10v: 7v:6v). Diém
khac biét so voi thi nghiém trude 1a nudc bién tu
nhién duoc tién xir Iy bang cach bd sung NaHCO;
va chinh pH v& gié tri 9,2; déo nhiét d@ 37°C trong
2 gio dé tha cac ion Mg S04%, Ca*"; sau d6 loc
loai bo cén tua thu dich trong phia tren Viée tién
xu 1y nude bién 14 can thiét trong nudi cdy vi
khuan lam Spirulina nuéc man do dic thu moi
truong nudi cua loai nay co pH cao (9 - 10), néu
khong loai bo cac ion Mg?*, SO4*, Ca*" trudc khi
sir dung thi cAc ion nay s& gy tia cac thanh phan
dinh dudng trong méi trudng nudi, tir d6 lam giam
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ham luong cac chit dinh dudng dua vao méi
truong. Diéu kién nudi cay va theo doi sinh trudng
cua chung S. platensis nhu trinh bay & trén.
Xir Iy s6 li¢u

i S6 ligu thi nghiém dugc xu ly bang phan
mém Excel va xtr ly thong k& ANOVA mdt thanh
phén 6 muc y nghia P < 0,05.

KET QUA VA THAO LUAN

Sang lgc so' by kha ning chiu méin cia cac
ching S. platensis nuwéc ngot

Ching t6i da tién hanh sang loc so bd kha
nang chiu mén cda 11 chung S. platensis nudc
ngot trong mdi trudng SOT cb bd sung thém
NaCl & ndéng do tir 5 - 30 %o trong cic lo
penicillin. Két qua sang loc kha nang chiu min
cta cac chung nay sau 50 ngay nudi dugc trinh
bay ¢ bang 1 va hinh 1.

Két qua chi ra ¢ bang 1 va hinh 1 da cho thy
tat ca 11 ching S. platensis nuéc ngot déu co kha
ning sinh truong tot & moi truong SOT c6 do
man tir 0 - 15%o. Khong co6 sy sai khac vé hinh
thai té bao gitra cac cong thic nudi nay. Tuy
nhién, khi ting d0 man 1&€n 30%., chi co 7/11
ching c6 kha nang chiu min va sinh truéng tdt,
bao gém cac chung S. platensis BM, ST, CNT,
C1, M135, TL, IET. Hinh thai t& bao ciia cac

Luu Thi Tam et al.

chung nay 6 d0 man 30%o cling khéng co6 sy sai
khac so voi dbi chimg.

Nhu vay, chiing t6i da sang loc so b dugc 7
chung S. platensis néu trén c6 kha nang chiu man
tbt, trong do chung S. platensis ST c¢6 kha nang
sinh trudng tot nhat trong tat ca cc dai d6 man
thir nghiém. Hon nira, ching ST c6 kha néng chiu
nhiét tot va da dugc nudi sinh khéi thanh cong trén
quy mo 16n tai Cong ty C6 phan Khoa hoc xanh
Hidumi Pharma, Quynh Lugng, Nghé An (Pang
Diém Héng, 2019). Do @6, chung t6i lya chon
chung ST cho cac nghién ctru sau hon. Chung ST
c6 kha nang chiu dugc dai d6 man rong tir 0 - 30%o
c6 thé 1a do: (i) Té bao Spirulina c6 khong bao khi
nén ¢ kha ning ndi trén bé mit nudc, gitip han
ché kha ning tiép xtc cua té bao véi moi truong
nudi; (ii) Trong diéu kién man, chung ST c¢6 thé
tang cuong tong hop cac duong tan gitip can bang
ap suat tham thau giita phan trong va phan ngoai
té bao; (iii) Ching ST c6 bom diy Na' ra khoi
ngoai té bao két hop vai tong hop glycinebetain,
ting hoat tinh cta H'-ATPase, cytochrome
oxidase va hoat dong cta bom Na"/H" antiporter
dé diéu chinh ap suat tham thau (twong ty nhu
cong bd ctua Gabbay-Azaria & Tel-Or (1991) vé
kha nang chiu man cuda loai Spirulina subsalsa).
Tuy nhién, d hiéu rd hon co ché chiu min cua
chiing ST can ¢6 nhiing nghién ciru sau hon trong
tuong lai vé van d& nay.

Bang 1. Sang loc so bd kha nang chju man cla cac chlng S. platensis nwéc ngot trong méi tredng SOT cd

bd sung néng d6 NaCl khac nhau.

Chung Méi trwong SOT
giong 0% 5% 10% 15% 20% 25% 30%
S.platenSlS 00 00 '00 '00 '00 '00 00
BM +++ +++ ++ ++ ++ ++ +
ST +++ +++ +++ +++ +++ +++ +++
CNT1 +++ +++ +++ +++ +++ ++ -
CNT +++ +++ +++ +++ +++ +++ +++
Cc1 +++ +++ +++ +++ ++ ++ ++
M135 +++ +++ +++ +++ +++ +++ +++
TL +++ +++ ++ ++ ++ ++ +
IET +++ +++ +++ +++ +++ ++ +
DL +++ +++ +++ +++ - - -
KIT +++ +++ +++ ++ + - -
TV +++ +++ ++ ++ + - -

Ghi chi: +++, rat tbt; ++, tot; +, binh thuong; -, chét.
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SOT 0%o SOT 5%  SOT 10%o

SOT 15%o

SOT 20%0 SOT 25%0 SOT 30%o

Hinh 1. Anh minh hoa hinh thai t& bao ctia vi khuan lam S. platensis trong méi truéng SOT c6 d6 mén khac

nhau sau 50 ngay nudi (46 phéng dai 2000 1an).

Panh gia kha nang chiu min cia ching S.
platensis ST tiém ning trong méi trudng nude
bién tw nhién cé d¢ mian khic nhau

Két qua vé kha ning chiu min cta ching S.
platensis ST dugc nuoi trong moi truong SOT
pha béng nude bién ty nhién ¢6 dd man tr 5 -
35%o0 duoc chira ¢ hinh 2 va 3.

Két qua chi ra & hinh 2 cho thiy ching ST
sinh truong tot nhat trong méi trudng SOT 0%o,
véi gid tri ODssenm dat 2,11 £ 0,17 sau 26 ngay
nudi. O cac cong thirc c6 dd man khac nhau (tir 5
- 35%o), chung nay van c6 kha ning sinh truéng
t6t nhung sinh truong ciia ching ST giam dan khi
d6 mian ting, voi gia tri ODsse m 1an lurot dat 1,84
+0,11;1,79+0,08; 1,73 +0,10; 1,71 £0,05; 1,69

+0,08; 1,63 £ 0,12 va 1,62 £ 0,07 & cong thuc
SOT c6 d6 man lan lugt twong ung 1a 5, 10, 15,
20, 25, 30 va 35%0. Khong co6 su sai khac co y
nghia thong ké sinh hoc vé sinh truéng ciia ching
ST giira cac ¢ man néu trén (P > 0,05). O trong
moi truong SOT nudc man (35%o), sinh trudng
cua chung ST giam khoang 20% so vé&i moi
truong SOT nude ngot. Tuy nhién, khong co6 sy
khac biét v& hinh thai té bao ctia chung ST & céc
d6 man khac nhau. O thoi diém 6 ngay dau tién,
dich tao trong cac méi truong c6 d6 man khac
nhau bj ldng tia xudéng dudi day binh nuéi (Hinh
3). Tuy nhién, tr ngay thu 10 tro di, dich tao tro
nén huyén phu hon. Két qua nay cho thdy ching
ST c6 kha nang chiu man trong dai d0 man tuong
d6i rong, c6 qua trinh thich nghi va c6 kha ning
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sinh truéng tot trong méi trudng nudc bién tu
nhién. Anh minh hoa cac binh nuéi tdo trong thi
nghiém dugc chi ra ¢ hinh 3.

Chung t6i cling tién hanh danh gia anh hudng
cua diéu kién man bat loi 1én quang hop cua vi
khuan lam S. platensis ST thong qua do huynh

25 -

Gia tri OD 556 nm

Luu Thi Tam et al.

quang chlorophyll a bang may Mini - PAM II
Chlorophyll fluorometer. Pay 1a mot thong sd
quan trong duoc st dung dé danh gia duogc tinh
trang by may quang hgp cuia thuc vat cling nhu
kha ning chong chiu ctia chung duéi cac diéu
kién bt loi ctia moi truong. Két qua nghién ctru
duoc chi ra ¢ hinh 4.

-—=PC
=3=5%
=tr=10%o
==15%0
=>¥=20%so
=Om=25%0
== 30%o
=3 5%

26 Th&igian
(ngay)

16 20

Hinh 2. Sinh trwéng cla chiing S. platensis ST trong moi tredng SOT pha bang nwéc bién tw nhién c6 d6 man

khac nhau.

bC

5% 10%o

'&. ‘.‘ . 1
| A

15%s.

20%o 25%0  30%o0  35%o

Hinh 3. Anh minh hoa binh nuéi ching S. platensis ST & mdi truedng SOT pha béng nudc bién tw nhién co d6
man khac nhau. A, 3 ngay; B, 6 ngay; C, 20 ngay; D, Sinh khoi twoi (10 mL).
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Két qua trinh bay & hinh 4 cho thay: khi nu6i
ching ST trong mdi truong c6 dd man khac
nhau di kéo dai pha thich nghi ciia vi khuan lam
S. platensis ST, dan dén sinh truong cia ching
nay c6 xu huéng giam nhe trong 3 ngay dau,
dugc thé hién qua mirc giam vé hidu qua st
dung ning luong anh sang dugc hap thy & quang
hé II (PSII) dugc sir dung trong phan ung quang
hoéa (Fv/Fm). Gia tri Fv/Fm trong cac cong thirc
dd man ¢ giai doan nay dao dong tu 0,35 -
0,418, thap hon 30 - 37% so Vi gia tri tuong
mg & cong thirc ddi chimg tai cung thoi diém.
Didu nay cho thay da c6 tén thuong ¢ trung tam
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0.3 1

7
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Tuong tu, gia tri vé hiéu suét luwgng tir higu
qué cua quang hé II (YII) & cong thirc doi chiing
¢6 xu hudng ting dan khi kéo dai thoi gian nubi
cdy, co nghia rang hiéu qua hap thy nang luong
anh sang ¢ PSII van duoc duy tri tot. Trong khi
do6, ¢ cong thirc c6 d6 man khac nhau, gia tri nay
thap hon so véi cong thirc di ching tai thoi diém
20 ngay. Nhu vay, hiéu suat luong tir hidu qua
cua PSII da bi giam khi méi truong nudi c6 do
man tang.

Ngay

phan ung cua quang hé II cua chung ST. Giai
doan nay c6 thé coi 1 giai doan thich nghi dan
ctia vi khuan lam Spirulina véi méi trudng min.
Tuy nhién, tir ngay nudi tha 6, gia tri Fv/Fm lai
tang dan va dat gia tri tuong duong so véi cong
thirc dbi ching. Két qua nay cho thay hoat tinh
quang hop va sinh truong cua chung ST da duoc
phuc hdi va thich nghi duoc voi diéu kién méi
truong nuéc man. Cac két qua thu duoc cua
chung t6i cling twong ddng vai cong bd cua Sili
va dong tac gia (2012) khi cong bd d6 min cao
dd lam giam hon 3% hiéu suit quang hop cia
Spirulina (Sili et al., 2012).
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Hinh 4. Sy thay dbi cac thong sbé
quang hop cda chung S. platensis ST
& méi trudng SOT pha béng nwéc
bién tw nhién c6 dd man khac nhau

Nguoc lai, tdc d6 van chuyén dién tr (ETR) &
cac cong thuc khac nhau khong c6 su sai khac co
¥ nghia thong ké sinh hoc trong 3 ngay dau tién (P
> 0,05). Tur ngay nudi thir 6, gia tri nay lai c6 xu
hudng ting dan khi kéo dai thoi gian nudi. Gia tri
nay ¢ cong thirc c6 d6 man khac nhau lai cao hon
s0 voi cong thirc dbi chimg, didu nay cho thiy kha
ning van chuyén dién tir trong mach van chuyen
dién tir quang hop di dugc ting cudng trong diéu
kién moi truong nudi c6 d6 man cao gitp cho co
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thé tao co thé chong chiu va thich nghi dwoc véi
diéu kién nuéi. Két qua cta qua trinh nén trén da
dan dén sinh truong cua tio ¢ cac do min khac
nhau van dugc duy tri va phat trién.

Ching t6i ciing tién hanh phan tich chat
luong ctia sinh khdi ching ST nudi ¢ cac d6 man
khac nhau thong qua ham lugng protein,
carbohydrate va lipit. Két qua thu duoc duoc chi
ra ¢ bang 2.

Khi nuéi chung S. platensis ST trong moi
truong c6 dd man khac nhau, ham lugng protein
trong sinh khéi ctia chiing ¢6 xu huéng giam dan,
gia tri nay giam 5,11; 7,36; 9,53; 10,02; 11,25;
12,07 va 28,43% tuong tng voi cong thirc moi
truong SOT c6 do man tr 5, 10, 15, 20, 25,30 va
35%o. Két qua nay ciing twong dong véi cong bd
ctia Rafiqul va dong tac gia (2003) khi cong bd
d6 min cao anh huéng tiéu cuc 18n toc do sinh
truong, nang suat sinh khéi va ham luong protein
ctia vi khuan lam Spirulina. Sili va dong tac gia

Luu Thi Tam et al.

(2012) ciing cong bd ham luong protein cua sinh
khéi S. platensis nudi trong nude bién giam 13%
$0 voi trong moi truong Zarrouk. Nhu vay, mac
dii ching ST ¢6 kha ning sinh trudng 6t trong
moi truong cd d0 man khac nhau tir 5 - 35%0
nhung chi nén nudi sinh khdi ching nay trong
mdi truong c¢6 d6 man < 30%o dé dam bao chat
lwong sinh khdi thu duoc.

Ham lugng lipit va carbohydrate lai c6 xu
huéng ting dan va cao hon so véi gia tri twong
{mg & cong thirc ddi chtng khi d6 min ting tir 5
- 30%o. Tuy nhién, khi d6 mén qua cao (35%o) thi
ham lugng cac chat nay lai giam. Két qua thu
dugc trong nghién ctru niy ciing twong dong véi
cong b cua Fafiqul va dong tac gia (2003) vé
ndng do mudi cao c6 anh huong tich cuc 1én ham
luong carbohydrate va lipit cua Spirulina. Tuy
nhién, khi ndng d6 mudi qua cao s& anh hudng
tiéu cuc 1én sinh trudng ciing nhu nang sut sinh
khdi ctia loai vi khuan lam nay, tir d6 dan dén
ham luong cac chét thi cép cling bi giam di.

Bang 2. Ham lwgng protein, carbohydrate va lipit ctia sinh khdi ching S. platensis ST nudi & cac do man khac

nhau.
Théng sé Protein Carbohydrate Lipit
(% SKK) (% SKK) (% SKK)

0%o 48,9+ 0,3 15,31 £ 0,09 7,75+ 0,05
5%o 46,4 +04 18,94 + 0,13 10,70 £ 0,09
10%o 45,3 +0,1 27,87 £ 0,06 8,01 £ 0,06

M6i 15%o 44202 22,51 0,11 8,16 + 0,04

trwong

SOT 20%o 44.0+0,5 18,18 £ 0,05 8,72 +0,03
25%o 43,4 +0,1 16,39 + 0,07 8,93 £ 0,05
30%o 43,0x04 16,58 + 0,10 8,66 £ 0,10
35%o 35,0+£0,3 8,00 £ 0,03 6,87 £ 0,07

Luwa chon mdi trwong nudi ciy thich hgp cho
sinh trudéng cia chung S. platensis ST

Két qua vé lwa chon mdi truong nudc bién
thich hgp cho sinh truong cua ching ST trong
dicu kién phong thi nghi¢ém duoc chi ra & Hinh 5
va 6.

Két qua chi ra & Hinh 5A cho thiy: sau 14
ngdy nudi, ching ST ¢ kha nang sinh trudng tot
nhat trong moi truong nudc bién tu nhién 30%o cod
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b6 sung thém 3 g/L NaNO3, 0,5 g/L K:HPO4, 0,05
g/L FeSO4 (CT6), tiép theo 1a cac cong thirc dbi
ching SOT pha bang nudc cat (CT1), NBTN
30%0 + Hyponix (CT8), NBTN 30% + SOT
(CT2), NBTN 30%o + urea (CT7), NBTN 30%o +
NaHCO; + NaNO; (CT5), NBTN 30%o -+
NaHCO; (CT4) va NBTN 30%o (CT3), véi gié tri
ODss6am dat 1an luot 13 1,107 £ 0,05; 1,009 £ 0,07;
0,985 + 0,10; 0,98 + 0,03; 0,92 + 0,09; 0,911 +
0,10; 0,855+ 0,11 va 0,68 + 0,04. Khong c6 su
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khac biét c6 ¥ nghia thong ké sinh hoc vé sinh
trudng cua chung ST gitta CT2, CT6, CT7 (P >
0,05) nhung giita cong thiec CT1, CT6 va CT3 lai
¢6 su sai khac c6 y nghia (P < 0,05). Mau sic dich
tao (quan sat bang mat thudng) ciing khong cé su
sai khac nhiéu gitra cac moi trudng nudi khac nhau
(trir CT3 va CT4). Dich tao & trang thai huyén phu
& tat ca cac cong thirc moi truong nudi khac nhau.

12

09

0.6

Gia tl'i ODss6nm

03

TECCSSNNeST=
NI

0.0 Thoi gian

0 5 10 14 (ngay)
OCT1 SCT2 @CT3 BCT4 @CT5 @CT6 OCT7 mCTs

A

Diéu nay cho thay viéc tién xir 1y nudc bién trudc
khi str dung 1a can thiét, gitp tao sinh trudng tot
hon. Két qua thu duoc cta chung t6i ciing trong
ddng voi cong bd ciia Sandeep va dong tac gia
(2013) vé sinh trudng cia S. platensis trong moi
truong nude bién 15%o + NaHCOs - 8g/L+ NaCl
- 2 g/LL da bi giam 15% so v&i nudi trong moi
truong NRC céi tién.

0.6 -
05 { +
0.4 - .
0.3 -

0.2 1

Sinh khéi kha (g/L)

0.1 4

CTM CT2 CT3 CT4 CT5 CT6 CT7 CT8

Mbi triwong nudi khac nhau

B

Hinh 5. Sinh trwdng (A) va sinh khéi kho (B) clia chiing S. platensis ST & cac méi trwéng nudi khac nhau sau 14 ngay
nuéi cdy. CT1, SOT 0%o; CT2, SOT 30%c; CT3, Nwéc bién tw nhién, NBTN 30%o; CT4,NBTN 30%o + 2g/L NaHCOs3;
CT5, NBTN 30%o + 2g/L NaHCO3 + 3g/L NaNOs; CT6, NBTN 30%o + 3g/L NaNOs + 0,5 g/L Ko;HPO4 + 0,05 g/L FeSOy;
CT7, NBTN 30%o + 0,2 g/L urea; CT8, NBTN 30%o. + 1 mL/L hyponix (N:P:K, 10v:7v:6v).

NBTN 30%. NBTN 30%o

NBTN NBTN 30%. NBTN
soT soT +NaHCOs; + NaNOs

0%s 30%  30%  +NaHCO: +NaNO; +K:HPO,  30%  NBTN 30%
CT1 CT2 (CT3) (CT4) (CT5) +FeSO, +urea + Hyponix
e (c12) (CT6) (CT7) (CT8)

Hinh 6. Anh minh hoa binh nuéi chiing S. platensis ST & cac méi trwdng nudi khac nhau. A, 3 ngay; B, 6 ngay;

C, 14 ngay.

389



Két qua thu dugc chi ra & hinh 5B d cho thiy
sinh khéi kho cua ching ST dat cao nhat & cong
thirc CT1, voi gia tri dat 0,516 g/L, tiép theo 1a
cong thire CT6, CTS8, CT2,CT7, CTS, CT4, CT3,
voi gia tri twong ung la 0,487; 0,471; 0,416;
0,412; 0,348; 0,377 va 0,309 g/L. Khong c6 sy
sai khac c6 y nghia thong ké sinh hoc vé ham
luong sinh khoi kho cua ching ST giita CT1 va
CTé6, CT8 (P > 0,05) nhung co6 su sai khac co
nghia gitta CT1 va CT2, CT3, CT4, CTS, CT7 (P
<0,05). Dleu nay cho thiy ching ST c6 thé sinh
truong t6t trong moi truong nuoce bién 30%o c6
b6 sung thém cac hoa chét ré tién nhur urea, phan
NPK hay cac chit vo co nhu NaNOs, KH,PO, va
FeSO.. Két qua thu dugc trong nghién ctu nay
cling tuong dong voi cong bd ciia Murugan va
Rajesh (2014) vé nudi vi khuan lam S. platensis

Luu Thi Tam et al.

(dang so1) va S. platensis var lonar trong moi
truong nude bién c6 noéng do NaCl 18%.. Nude
bién ty nhién duoc tién xu Iy v6i NaHCOs va
Na,CO; sau d6 1am giau bang 0,5 g/L Ko;HPO,, 3
g/L NaNO; va 0,05 g/L FeSO.. Két qua sau 14
ngay nudi cho thy ca hai chung déu sinh trudng
t6t trén moi truong néu trén, voi nang suat sinh
khéi va ham luong phycocyanin déu tuwong
duong v6i moi truong Zarrouk.

Hinh 6 13 anh minh hoa c4c binh nuéi sinh khéi
S. platensis ST & cac mdi trudng nudc bién 30%o
c¢6 bd sung thém cac hoa chat khac nhau sau 14
ngay nudi cay. Chét luong sinh khdi ciia ching S.
platensis ST & cac moi truong nudi cling dugc danh
gia thong qua ham luong protein va phycocyanin.
Két qua chi tiét dwoc chi ra ¢ hinh 7.

CProtein -m~Phycocyanin
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Hinh 7. Ham lwong protein va phycocyanin cta chiing S. platensis ST & cac moi trwdng nudi khac nhau sau 14

ngay nubi.

CT1, SOT 0%o; CT2, SOT 30%0; CT3, Nwdc bién ty nhién, NBTN 30%o; CT4, NBTN 30%. + 2g/L

NaHCO3; CT5, NBTN 30%o + 2g/L NaHCO3 + 3g/L NaNO3; CT6, NBTN 30%o. + 3g/L NaNO3 + 0,5 g/L KoHPO4 +
0,05 g/L FeSOg; CT7, NBTN 30%o + 0,2 g/L urea; CT8, NBTN 30%0 + 1 mL/L hyponix (N:P:K, 10v:7v:6v).

Két qua chi ra ¢ hinh 7 cho thdy ham luong
protein va phycocyanin phu thudc nhiéu vao thanh
phan dinh dudng trong méi truong, dic biét 1a
ham luong nito c6 trong méi truong nudi ciy,
khong phu thudc nhiéu vao d6 min cua moi
truong nudi. Piéu nay duoc chimg minh qua ham
lwong protein va phycocyanin ctia sinh khdi chiing
ST dat cao nhat & cong thirc CT6 véi gia tri twong
(g dat 48,56% sinh khdi kho va 127,5 mg/g sinh
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khdi kho. Tiép theo 14 cong thirc CT1, CT7, CT2,
CT5, CT8, CT4 va CT3 voi ham luong protein 1an
lugt dat 47,79; 45,86; 43,67; 43,38; 38,16; 35,40
va 20,42% sinh khéi khoé. Ham luong sic t6
phycocyanin ciing dat cao nhat & cong thirc CT6
voi gid tri dat 127,52 mg/g sinh khéi kho, tiép do
1a CT7, CT1, CT5, CT2, CT8, CT4 va CT3, véi
gia tri twong ung dat 121,41; 119,56; 106,13;
81,64; 75,03; 24,81 va 9,27 mg/g sinh khéi kho.
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O cong thirc CT3 (nudi bang NBTN 30%o), mic
du sinh truong cua tao giam khong nhiéu so véi
cong thirc dbi chimg nhung ham lugng protein va
phycocyanin gidm manh so véi cac cong thic
khac sau 14 ngay nudi. Piéu nay co thé do thoi
diém nay dinh dudng trong méi truong nudi CT4
da bi can kiét, dac biét la nng")n nitrogen. Hon
nira, mau sic dich tao & coéng thirc nay ciing
chuyén sang mau lam nhat (Hinh 6).

KET LUAN

Ching t6i d3a sang loc dugc 7 chuing
Spirulina platensis nudc ngot cd kha nang chiu
man tr 5 - 30%0 va lya chon dugc 01 chung S.
platensis ST dé nghién ctru sdu hon. Ching ST
sinh trudng tot nhat trong moi truong nude bién
tu nhién 30% cé bd sung thém NaNOs (3 g/L),
KoHPO4 (0,5 g/L), FeSO4 (0,05 g/L), véi nang
suét sinh khoi, ham lugng protein va ham lugng
phycocyanin khong c6 sy sai khac c6 y nghia
thong ké so voi cong thire d6i chimg (moi trudng
SOT pha bang nudc cat). Két qua nghién ctru nay
cho thdy tiém ning st dung méi truong nudc
bién ré tién dé nudi sinh khdi vi khuan lam S.
platensis co gia tri lam thyc pham chirc ning.

Loi cadm on: Nghién cuu nay duogc hé tro kinh
phi ciia dé tai co S0 cap Vién Cong nghé sinh hoc

“Phdn ldp, tuyén chon ching vi khudn lam
Spirulina chiu man cho nudi thu sinh khoi lam
thwe pham chire ning”. Ma sé: CS20 - 207, do
TS. Lwu Thi Tam lam chu nhiém.
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SALT TOLERANCE OF SPIRULINA PLATENSIS

FRESHWATER STRAINS AND EXAMINING CHEAP CULTURE MEDIA FOR
CULTIVATION OF THE POTENTIAL STRAIN

Luu Thi Tam', Le Thi Thom'?, Nguyen Cam Ha'?, Hoang Thi Minh Hien', Ngo Thi Hoai Thu',

12,3

Dang Diem Hong

!Institute of Biotechnology, Vietnam Academy of Science and Technology
’Graduate University of Science and Technology, Vietnam Academy of Science and Technology

3ThuyLoi University

SUMMARY

Spirulina cyanobacteria have been widely cultivated to exploit products such as crude protein,
vitamins, phycocyanin pigment... with high nutritional and pharmacological values. However, the
commercialization of these products is still a challenging issue due to high biomass cost, which is
mainly caused by expensive nutrients in the culture medium. In this study, from 11 freshwater S.
platensis strains, by culture screening, we found 7 strains being capable of profitable growth on
inexpensive seawater with salinity ranging from 5 - 30%o, and selected ST strain as the potential strain
for further study. Natural seawater must be pretreated to remove ions that easily cause precipitation
of nutrients in the culture medium such as Mg?*, Ca**, SO4*... before using. The ST strain showed
the best growth in the natural seawater medium with 30%o salinity containing 3 g/LL NaNQOs, 0.5 g/L
K2HPO4, 0.05 g/L FeSO4. This strain reached the highest biomass yield at 0.487 g/L and the specific
growth rate (u) of 0.12 x day™!; protein and phycocyanin contents reached 48.6% and 127 mg/g of dry
biomass, respectively. There was no difference in the mentioned above values with biological
statistical significance between this medium and SOT medium in distilled water. The ST strain
biomass was qualified to be used for the production of functional foods. Results of this study provided
scientific basis for the use of marine and brackish waters to produce biomass of this highly economic

cyanobacterium.

Keywords: Spirulina platensis, salt tolerance, phycocyanin, biomass production, cyanobacteria
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