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NGHIEN CUU PHUGNG PHAP GIU GIONG TAO SPIRULINA MAXIMA

TRAN BAO TRAM, PHAM HUONG SON

Trung tam Sinh hoc Thuc nghiém, Vién ung dung Cong nghé

BUI THI NGOC TRINH

Truong dai hoc Khoa hoc ty nhién, PHQG Ha Noi

Tur khoang nhiing nam 1980 viéc st dung
cdc cau phan vi sinh vat va t€ bao thuc vat lam
chat xdc tdc sinh hoc l1a ITinh vuc phdt trién
nhanh ctia cong nghé sinh hoc trén thé€ gigi. Ban
dau cac nghién citu tip trung vao viéc ¢ dinh
enzym, nhung qud trinh nay cé khé khan khi
ti€n hanh c¢d dinh phiic hé enzym. Diéu nay da
din cdc nha khoa hoc dén y tudng phét trién hé
thong c6 dinh t€ bao. Cho dén nay viéc ung
dung k¥ thuat c6 dinh t€ bao da duoc sir dung dé
c6O dinh vi tao v6i cdc muc dich: San xuat dién
nang, hydrogen, ammonia, polysaccharide va
glycerol; Xt ly N, P trong nudc thai véi toc do
cao; Xu ly/thu hoi kim loai nang (Cu, Cd, Hg,
Cr, Ni, Au...). C6 hai phuong phap c6 dinh vi
tao: thu dong va chu dong vé6i nhiéu loai vat liéu
dugc sir dung dé c6 dinh nhu bot polyurethane,
bot polyvinyl, hat thuy tinh, agar, alginate,
agarose, carrageenan, chitosan, silicagel,
cellulose...[5]. Viéc lua chon k¥ thuat va vat
lieu c6 dinh phu thuoc vao muc dich khai thac
san pham.

Phuong phép phé bién dugc st dung dé bao
quan giong tao la cdy trong 6ng thach, bao quan
& nhiét do lanh. Tuy nhién phuong phap nay c6
han ché 1a phai cay truyén nhiéu, di tin s6 cdy
truyén cic dang tdo don bao va dang soi khong
chuyén dong thua hon so véi céc loai ¢6 roi [2].
Mot phuong phap gilr giong khac ciling dugc su
dung la trit trong nito long & do lanh sau [6], tuy
nhién phuong phap nay doi héi phai cé thiét bi
chuyén dung va chi phi duy tri cao. Yean Chang
Chen [7, 8] da tng dung k¥ thuat cd dinh t&€ bao
dé bao quan cac loai vi tdo Scenedesmus
quadricauda, Isochrysis galbana lau dai. Hoang
Thi Kim Hoa [4] d3 4p dung thanh cong phuong
phap c6 dinh t&€ bao dé bao quan mot s6 gidng vi
tao (Dunaliella salina, Tetraselmis chuii,
Nannochloropsis oculata, Isochrysis galbana,

Chlorella vulgaris) nhdam muc dich Gng dung
cho cédc co s& nhan giong thuy hai san.

Bai bdo nay trinh bay cac két qua nghién
ctu bdo quan giong tdo S. maxima bang phuong
phap c6 dinh t&€ bao trong dung dich gel.

I. PHUGNG PHAP NGHIEN CUU
Doi tugng: giong tao Spirulina maxima dugc

lay tir tap doan giong tao cua Trung tam Sinh
hoc Thuc nghiém, Vién tng dung Cong nghé.

Hinh 1. Hinh théi tdo S. maxima

Tao S. maxima dugc nudi tang sinh trong
moi truong 16ng Zarrouk (1996). Moi truong giit
giong trong ong thach 1a MT thach dac Zarrouk
cai tién.

Toc do sinh trudng cha tao S. maxima trong
moi trudng 16ng dugc xdc dinh bang phuong
phap do mat do quang & budc séng 560 nm.

K§ thuat bao quan tao dua trén phuong phap
cd dinh vi tao ctia Yean-Chang Chen [7, 8]. Vé6i
tao Spirulina n6i chung, do t€ bao c6 cau tao
dang soi, vich mong rat dé bi pha hiy nén khi
c6 dinh bang céch tao hat (bead) gap phai mot
s6 kho khan, khong nhu ¢6 dinh céac tao don bao
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khac, do vy chiing toi ti€n hanh bao quan S.
maxima truc tiép trong dich gel véi cac cong
thitc noéng do gel 2, 3, 4%.

Dai nhiét do thi nghiém bao quan giong la:
5,10, 15 va 25°C.

IL. KET QUA VA THAO LUAN

1. Anh huéng cha nhiét do t6i qua trinh bao
quan

Thi nghiém dugc ti€n hanh nhim muc dich
xdc dinh nhiét do thich hop dé bao quan giong
v6i 2 cong thuc: gilt trong 6ng thach nghiéng
(CTI) va bao quan trong dich gel 3% (CTII). Két
qua duoc trinh bay trong bang 1.

Tir két qua thu duoc cho thay nhiét do thap
(5°C) c6 tac dung kim ham sinh trudng cua S.
maxima (tao sinh truéng cham hoac hau nhu
khong sinh trudng). Sau 3 thang bao quan & miic
nhiét do nay, & ca 2 cong thiic giong tdo van
dugc gitt t6t. Tuy nhién, véi phuong phéap

giit giong trong thach thi sau d6 tao c¢6 dau hiéu
giam dan sinh truéng va dén thang thd 6, 6ng
giong nga vang hoan toan (tao chét), con & cong
thic II (bao quan trong gel) thi sau 6 thang
giong tao van duy tri tét (xanh).

O mic nhiét do cao hon (10,15,25 °C) véi
cach gilr giong trong ong thach tdo van ti€p tuc
phét trién (tr mot vét mong sinh khéi tdo dugc
cdy ban dau s& phat trién thanh vach xanh sim
dan), v6i muc nhiét do phong (25 °C) chi sau 2
thang ong giong da nga vang (chét), con & cic
muc nhiét do thap hon (10,15 °C) ciing chi sau 3
thdng 12 can phai cdy chuyén giong.

Khi S. maxima dugc bao quan trong gel &
nhiét do phong, sau 6 thidng tao cling bat diu
chét (nga vang), con & dai nhiét do thap hon thi
tao van xanh.

Tur két qua nay ching to6i da lua chon nhiét
do dé€ bao quan giong S. maxima bing ca hai
phuong phdp 1a 5°C nham kéo dai thoi gian giit
giong va giam tan suét cay chuyén.

Hinh 2. Tao S. maxima dugc bao quan trong dich

Hinh 3. Giit giong S. maxima trén 6ng

gel & cdc nong do khéc nhau thach nghiéng
Bdng 1
Anh huéng cia nhiét d¢ t6i sinh truéng cia S. maxima dugc bao quan
Thoi gian 1 thang 2 thang 3 thang 6 thang
Nhiét do CTI | CTII | CTI CTIl | CTI | CTI CTI | CTH
5°C + + + + ++ + - +
10°C ++ + ++ + + + - ++
15°C ++ + +++ ++ - ++ +
25°C +++ ++ - ++ +++ -

Ghi chii: (+). biéu thi téc do tang trudng cla tao; ( - ). tao chét.
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2. Nghién citu kha nang phuc héi sinh
truéng cua S. maxima sau 1, 3, 6 thang
bao quan trong gel

Sau thoi gian bao quan da ti€n hanh nuoi
cdy tdo tr& lai trong moi trudong 16ng dé tim ra
diéu kién thich hop nhét cho bao quan, véi cac
cong thuc: CT1: bao quan trong gel 4%, CT2:
bao quan trong gel 3%, CT3: bao quan trong gel
2%, CT4: giit trong ong thach nghiéng.

a. Khd ndang phuc hoi sinh trudng cua S.
maxima sau 1 thdng bdo qudn
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Hinh 4. Sinh truéng cua S. maxima sau 1 thang
bao quan

K&t qua nghién cttu cho thay S. maxima sau
1 thang bao quan trong gel & cdc nong do khac
nhau déu c6 thé phuc héi sinh trudéng. Sau
khoang 2 tuan nuoi cdy trong di€u kién thich
hop, tao s& phat trién tr& lai nhu binh thudng.
Trong d6, kha nang phuc hoi sinh trudng cua tao
dugc giit giong theo cach thong thuong (CT4) la
tot nhat, sau dé lan luot dén CT2 va CT3. Tai
CT1, nong do gel 4% cho két qua kém nhat.

Két qua trinh bay & hinh 4 cho thay, quan
thé ton tai pha lag (pha tiém phat) khi chuyén
giong S. maxima ra nuodi cdy sau 4-5 ngay & tat
ca cdc cong thiic, dicu nay ching té S. maxima
can thoi gian dé thich nghi v6i moi trudng nuoi
cdy sau thoi gian bao quan mac du pha nay
twong doi ngan. Nhu vay, vdi tao S. maxima sau
thoi gian bdo quan ngin (1 thing) c6 thé dé
dang nhanh chéng phuc hoéi sinh trudng va budc
vao pha tang trudng (pha log). Sau 14 ngay & tat
ca cac cong thiic bao quan trong gel véi cac
nong do gel khac nhau S. maxima van trong giai
doan sinh truéng & pha log.

b. Khd ndng phuc hoi sinh truong cua
S. maxima sau 3 thdng bdo qudn
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Hinh 5. Sinh trudng cta S. maxima sau 3 thang
bao quan

Tu két qua trinh bay & hinh 5 cho thdy
S. maxima c6 thé phuc hoi sinh trudng sau thoi
gian bao quan 3 thang & tit ca cac cong thic, &
CT2 (bao quan trong gel 3%) tao phuc hoéi sinh
trudng tot nhat, ti€p dén 1a & cac nong do gel
2%, 4%. Trong d6, pha tiém phat kéo dai 5-7
ngay (véi ca 4 cong thic), va toc do tang trudng
trong pha log & CT2 (gel 3%) la cao nhat, va sau
2 tuan cdc quin thé vin dang & giai doan sinh
truong.

Két qua thi nghiém cho thay, sau 3 thang
gilt giong bang ca 2 phuong phdp bio quan sinh
trudng cua tdo van dat kha nang phuc hoi tot.

c. Khd ndng phuc hoi sinh truong cua
S. maxima sau 6 thdng bdo qudn

Sau 6 thdng bao quan tdo S. maxima bang
phuong phép giit giong trong 6ng thach, tao bat
dau chét (soi tao nga vang), ldc nay can phai cdy
chuyén tiép gidng tdo sang moi trudng mdi.
Trong khi d6, giong dugc bao quan trong gel van
duy tri t6t (xanh) - day ciing chinh 12 diém han
ché€ khi gitt giong trén moi truong ong thach.
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Hinh 6. Sinh truéng cua S. maxima sau 6 thang
bao quan
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Qua két qua thi nghiém trén cho thdy sau 6
thang bao quan, khi dugc nuoi cay trd lai trong
diéu kién thich hgp tdo phuc hoi sinh truéng &
tat ca cac cong thic, tuy nhién thoi gian can cho
S. maxima thich nghi v6i moi truong nudi cay
md&i ¢é cham hon (8-10 ngay). O CT4, tao duoc
gilt giong trong o6ng thach S. maxima sinh
truong kha cham va sau 14 ngay hau nhu khong
phét trién, con & cdc cong thic bdo quan téo
trong gel thi sau pha lag (14 ngay), tao ti€p tuc
budc vao pha tang truong. Voi CT2 (gel 3%) toc
do tang trudng trong pha log wu thé hon han so
v6i 2 cong thic bao quan gel nong do 2% va
4%.

Cac két qua thu dugc cho phép nhan dinh
rang khi kéo dai thdi gian bao quén thi phuong
phap git giong trong dich gel t6t hon so véi
cach giit giong trong ong thach, va nong do gel
thich hgp dé bao quan S. maxima dugc lva chon
la 3%.

1. KET LUAN

1. Tao S. maxima c6 thé gitt giong duoc
bing ca hai phuong phdp trong 6ng thach va c6
dinh trong dich gel, tuy nhién thoi gian bao
quan giong trong dich gel dugc lau hon so véi
giit giong trong 6ng thach.

2. Nong do chat tao gel thich hgp nhat dé
bao quan S. maxima 1a 3%, & nong do nay sau
thoi gian bdo quan t6i 6 thing tdo van c6 thé
phuc hoi sinh trudng t6t sau khi duge nuoi cay
tro lai.

3. Viéc gilt giong tao S. maxima bang k§
thuat c6 dinh t&€ bao la phuong phap don gian,
giip kéo dai thoi gian giit giong, giam nguy co

nhiém tap va bao toan dugc giong vdi chat lugng
tot.
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STUDY ON PRESERVATION OF SPIRULINA MAXIMA

TRAN BAO TRAM, PHAM HUONG SON, BUI THI NGOC TRINH

SUMMARY

In the 1980s of the past century, the use of immobilized enzymes or cell components for the production of
a series of metabolites has become a branch of biotechnology of rapidly growing importance. Up to now, most
frequent current uses of immobilize algal cells are applying for different purposes: the production of
electricity, hydrogen, ammonia, polysaccharides and glycerol; culture collection handling; the removal of
nitrogen and phosphorus; heavy metal removal/recovery. Immobilization techniques can be primarily divided
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into two groups: ‘passive” and “active” immobilization with various matrices: polyurethane foam, polyvinyl
foam, glass beads, agar, alginate, agarose, carrageenan, chitosan....

Spirulina has been widely used in food, farmaceutical and cosmetic industries. The aim of our work was
to find out preservation for S. maxima. In this report we carried out immobilizing of S. maxima in gel solution
at 2, 3, 4% (w/v) concentrations. The growth responses of immobilized and normal agar culture of S. maxima
were compared. The effect of temperature and time of the storage on growth of S. maxima was reviewed, too.
The results showed that S. maxima can be maintained by both of immobilized and agar stock, but the
recovered ability of immobilized S. maxima in gel was better than on agar stock after 6 months of
preservation. We also found out that the preservation in concentration of 3% gel, at 5°C was the best condition
for long-term storage of S. maxima.

The presevation of S. maxima by immobilization technique is quite easy method and it help contributing
to the extension of term for storage, reducing contaminations and keeping the strain intact with high quality.

Keywords: Immobilization, S. maxima, Stock culture.
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