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Tom tat

Vi khuan lam Spirulina platensis 1a vi khudn lam (truée con dwoc goi 12 tao lam,
cyanobacteria) da bdo va c¢6 dang Soi, gém nhiéu té bao hinh try xép khéng phan
nhanh. Hién nay c6 2 hé thang nudi trong S. platensis diroc siz dung phé bién 1a hé thang
nudi ho va kin. Doi véi hé thang bé ho wu diém lon nhdt d@é la don gian, dé dang xay
dung va vdn hanh hon so véi hé thong kin. Tuy nhién, nhige diém cia cac hé thong nay
la néng sudt sinh khei thap (De va cs., 2014). Trong khi hé thong kin thi lgi giam thiéu
dwoc ton that do su boc hoi nwée, 1ay nhiém béi cac vi sinh vdt khac trong khong khi,
tranh dwoC tap nhiém tdo khdc va cho ndng sudt cao hon. Tuy nhién, né lai doi héi viéc
kiém soat nhiér d@g, khudy trén va bdo dudng thuong xuyén dé ngén su tich tu sinh khoi,
ciing nhur tao Sw tiép xdc tot hon cua té bao Véi dinh dwong, anh sang va CO, (Mata va
cs., 2010). Bai tong quan nay nham gigi thiéu vé dac diém sinh san, phdt trién cua S.
platensis ciing nhw hé thong nudi trong vi khuan lam S. platensis ho va kin hién nay.

Tar khéa: hé thang nuéi S. platensis ha va kin, vi khuan lam Spirulina platensis,
nudi trong S. platensis

Abstract

CULTIVATION SYSTEMS FOR CYANOBACTERIA SPIRULINA PLATENSIS

Cyanobacteria Spirulina platensis is a cyanobacteria (formerly known as blue -
green algae, cyanobacteria), multicellular and filamentous, consisting of many
unbranched cylindrical cells. Current platforms for cultivating S. platensis can be
predominantly categorized as the open pond (OP) and the photobioreactor (PBR)
systems. The OP system is very simple, requires minimal maintenance to operate, and
has low investment costs. OP systems have lower productivities than PBR systems (De
va cs., 2014). The PBR offers a closed system that minimizes loss from evaporation and
contamination, but the closed system requires the use of temperature control and
constant maintenance to remove algae agglomeration as well as better exposure of cells
to nutrients, light and CO, (Mata va cs., 2010). In the current review, we aim to
introduce the reproductive characteristics, growth of cyanobacteria S. platensis as well
as the open pond and photobioreactor systems for cultivating S. platensis.
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1. Gidi thiéu

Spirulina phan bd rat rong, c6 thé tim thiy chung trong dat, ¢dam lay, nuéc ngot,
nudce lg, nuée bién va sudi nude nong. Trong modi trudng nudc man vaoi ndng dd mudi
(>30g/1), pH cao (8,5-11) dugc xem la moi trudng 1y twong cho sy phat trién cua vi
khuan lam S. platensis, dac biét 1a noi c6 cudng d6 anh sang mat troi cao. Spirulina la
sinh vat quang ty dudng bit budc nén ching can phai co 4nh sang va ngudn carbon dé
sinh truong. Kha nang chdng chiu cua Spirulina véi tia cuc tim 1 kha cao (Richmond,
1986). Hién nay c&c nghién ctru vé xay dung nhitng md hinh nuéi trong, ché bién va chiét
Xuat cac chat c6 hoat tinh sinh hoc tir vi khuan lam S. platensis nham phuc vu cho con
nguoi ngdy cang dugc quan tam. Hau hét nhitng mé hinh nuéi trong S. platensis hién nay
déu sir dung phuong phap thay canh truyén théng thong qua hai hé théng nudi ho va kin.

2. Pic diém sinh san, phat trién caa vi khuan lam S. platens

2.1. Cdu tgo, hinh thai va phan loai hoc ciia vi khudn lam S. platensis

Vi khuan lam S. platensis 12 vi khuan lam da bao va c6 dang soi, gém nhiéu té bao
hinh try xép khong phan nhanh. Pudong kinh té bao tir 1-12um, chiéu dai té bao c6 thé
dén 10um va chiéu dai chudi cé thé dén 110pum. Céc soi tao c6 tinh di dong truot doc
truc cua chdng. Vi khuan lam S. platensis c6 dang xoan trong méi truong chat long va
c6 hinh xoan tron 6c¢ that sy trong moi trudng dic. P xo0an cua tao 1a dac diém dé phan
loai cua loai. Vi khuan lam S. platensis thudc:

Nganh: Cyanophyta

Lép: Cyanophyceae
B6: Oscillatoriales
Ho: Oscillatoriaceae
Chi: Arthrospira (Spirulina)

Chi Spirulina c6 nhiéu loai trong d6 2 loai Spirulina maxima va S. platensis 1a quan
trong nhit va duoc nghién ciu nhiéu nhat (Baylan va cs., 2012). Spirulina lan dau tién
duoc phan lap tr mot mau nudc ngot béi Turpin va nam 1827. Nhung mai dén nam 1852,
viéc phan loai hoc dau tién cua loai nay di dugc Stizenberger cong bd. Ong dua ra tén
loai méi 1a Arthrospira dua vao céu trac chira vach ngan, da bao, dang xodn. Gomont di
khang dinh nhitng nghién ctru cia Stizenberger vao nam 1892, dong thoi bo sung thém
loai khong c6 vach ngan la Spirulina va loai c6 vach ngan 1a Arthrospira. Nhung trong
nhitng nghién ctru Arthrospira thuong duoc goi 1a Spirulina. Do d6 tén Spirulina duoc st
dung phd bién cho dén nay thay cho tén Arthrospira (Habib va cs., 2008).

2.2. Dic diém sinh sdn va phat trién ciia vi khudn lam S. platensis

Nhiét d6 t6i wu cho qua trinh tang truong cua Spirulina tir 35 dén 37°C (trong diéu
kién phong thi nghiém) va c6 thé 1én dén 39°C (khi nudi & diéu kién ngoai troi). D6i véi
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nhirng chung Spirulina wa nhiét hoac chiu nhiét chiing cé thé phat trién duoc & nhiét do tur
35 dén 40°C. Ngudng nhiét 6 thap nhat ma Spirulina sinh truéng dugc vao khoang 15°C
vao ban ngdy va ban dém thi Spirulina ciing c6 thé chiu duoc nhiét do tuong dbi thap.
Kha ning chéng chiu ciia Spirulina véi tia cuc tim 1a kha cao (Richmond, 1986).

Vi khuan lam S. platensis co phuong thirc sinh san v tinh (phan chia tir mot soi tao
me trudng thanh). Tir mot soi tao me, hinh thanh nén nhimg doan Necridia (gom cac té
bao chuyén biét cho su sinh san). Trong cac Necridia hinh thanh cac dia 1om & hai mat va
su tach roi tao cac Hormogonia bi chia cat tai vi tri cac dia nay. Trong qua trinh phat trién,
dan dan phan dau gén tiéu giam, 2 dau hormogonia tré nén tron nhung véch té bao van c6
chiéu day khong d6i. Cac hormogonia phat trién, truang thanh va chu ki sinh san duoc 1ap
di 1ap lai mot cach ngau nhién, tao nén vong doi cua tao (Hinh 1). Trong thoi ki sinh san
tao Spirulina nhat mau it sic t xanh lam hon binh thudng. Trong diéu kién t6i wu (nudi
trong phong thi nghiém), thoi gian nhan doi thé hé cua tao Spirulina 1a nhé hon 24 h trong
khi d6 trong diéu kién ty nhién 1a khoang 3-5 ngay (Ali va Saleh, 2012).
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Hinh 1. Chu ky séng cua Spirulina
Nguén: Ali va Saleh (2012)

3. Céc hé théng nudi trong vi khuan lam S. platensis hién nay

3.1. Hé théng nudi he

Vi khuan lam S. platensis song trong méi truong dinh dudng dung trong binh, chau,
bé, ao... dugc khudy tron dinh dudng theo kiéu tinh tién 2 chiéu va té bao hap thu nh sang
mat troi dé phat trién. Kiéu nudi nay phu thugc vao thoi tiét can co giai phap khic phuc.
Céc hé thdng ho pho bién nhat cho san xuit S. platensis 1a bé nudi. Nhing bé duoc thiét ké
don gian, d& 1am véi dién tich bé mat Ién va co do sau khoang 50cm. Su luu théng cua
nudce V6 cac chat dinh dudng va S. platensis duoc thuc hién boi mot canh khudy, CO,, khi
hozc céc chat khi thai chita CO, ¢6 thé duoc phun vao hé théng nudi (Enzing va cs., 2014).

Uu diém ciia hé théng ho 1a don gian, d& 1am va chi phi thap. Nhuoc diém 16n cua
cac hé thdng ho 1a van dé kho kiém soat nhiét do, dé bi nhidm boi nhitng vi sinh vat va
cac loai tao khac hoic chung tao khéac phat trién nhanh hon nén sé& canh tranh va lan at
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VGi té bao dich can nudi. Hon nita, ndng d6 sinh khdi va ning suat rat thip do sy han
ché viéc tiép nhan anh sang cua té bao, sy that thoat do su bay hoi nudc hay khuéch tan
CO, vao khi quyén. Hé thdng loai nay dugc &p dung thanh céng & nhitng ving cé nhiéu
4nh ning va khéng gi¢i han ngudn nudc. Do d6, mé hinh nuéi S. platensis biang hé
théng hé rat thich hop tai cac khu vuc ven bién nhu ¢ cac nudc chau A, Mexico, My, Y,
Tay Ban Nha va tham chi ca Ha Lan noi ma mé hinh nuéi tao chii yéu tap trung ¢ 2 chi
Spirulina va Chlorella (Demirbas va Fatih, 2011).

3.2. H¢ théng nudi kin

S. platensis duoc nudi trong hé théng bé phan tmg quang sinh kin photobioreactor
(PBRs) duoc van hanh bang may khuay tron theo 3 chiéu, té bao hap thu anh sang nhan
tao hay tu nhién. Hé thong nay cé thé dugc dat ¢ ngoai troi nhung trong mot sé truong
hop ching duoc dit bén trong nha kinh dé c6 thé kiém soat chat ché hon cac diéu kién
nudi cay (Enzing va cs., 2014; Kawietniewska va cs., 2012). Vi vdy, chi phi dau tu cho
qua trinh san xuit nudi s& cao hon. PBRs duoc xem 1a ¢ nhiéu wu diém hon so v6i hé
théng nudi hé va khic phuc duoc nhuoc diém caa hé théng nudi ho:

— Ngan chin hoic giam thiéu su 18y nhiém cua nhitng sinh vat c6 hai cho hé
thdng nudi, cho phép nudi cac loai ma khéng thé nuoi dugc bang hé thdng ho;

— Hé théng khdng chiu tac dong bai thoi tiét. Viéc quan ly cac yéu td vat Iy (anh
séng, nhiét do...), héa hoc (h6a chat dung nudi trong), sinh hoc (kiém soat diét nhiing
sinh vat gay hai) dugc chu dong;

— Ngan chan su béc hoi nén giam duoc lugng nude st dung va sy ton that CO, thap;
— Dat ndng d6 té bao cao nén cho niang suit cao hon.

Hién nay nhiing thach thirc 16n trong viéc nudi S. platensis dé ung dung lam thuc
pham va thire an chin nudi 13: cai thién cdng nghé san xuat dé dam bao tinh an toan cua
san pham thyc pham tir S. platensis; va tinh 6n dinh/dé tin cay ctia méi truong nudi cy
cling nhu lya chon ching phu hop tranh bi lay nhiém nhiing sinh vat khac. Do vay, viéc
xay dung hé théng PBRs can chu y dén muc dich dat dwoc hiéu qua cao trong viéc sir
dung anh sang va cung cip nhiing diéu kién can thiét, on dinh cho qua trinh nudi. Pong
thoi giai quyét cac van dé chinh gap phai trong hé thdng nudéi PBRs nhu qua néng, su
tang 1én ctia ndng do oxy Va su gia ting cac ca thé vi sinh vat khdng mong muén.

Céc tiéu chuan thiét ké co ban cho PBRs bao gdm cau hinh ciia hé thong dbi véi
cudong d6 anh sang va chu ky anh sang/tdi, ty 1é gitra bé mat dugc chiéu sang cua cac bé 1én
men sinh khéi va thé tich caa n6 (surface-to-volume S/V), thiét bi khudy — suc khi va khir
khi. Ty lé S/V quyét dinh luong anh sang di vao hé thong trén mot don vi thé tich va su tiép
xUc cua cac té bao ddi vai anh séng. Ty & S/V cao hon thi cho ning suét cao hon. Vi vay
day 1a mot trong nhitng tiéu chuan quan trong trong thiét ké PBRs. Déi vai thiét bi khudy —
suc khi thi hé thdng nudi véi quy mé 16n c6 két hop hop hé thdng khudy — suc khi nham thu
lwong sinh khdi nhiéu nhit. Ba dang co ban cia hé théng PBRs da dugc mo ta nhu (Hinh 2)
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B) PBR dang Biocoil:

1 -bé méi trvting dinh duding
2 - bom mii tregng dinh

dirfing

3 - van x&thu hdi sinh khdi;
4 - bom tuin hoan;

5-anh sang

6 - bam khéng khi
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A)PER dang tim:
1-bé mdi trromg dinh dwéng:
2 -bom mdl tredng dinh dudng,

C) PBER dangcdt:

-b& mdi trurdrng dinh duding
-bom mdi tretng dinh dudng
-bom khdng khi;

-anh sang

-wvan xathu R&i sinh khai;

- wamn xa khi

Hinh 2. Hé thong Photobioreactor: A) dang tam; B) dang Biocoil; va C) dang ct

Nguén: Debowski va cs., (2012)

Luu ¥ bé nudi can dugc khudy lién tuc. Tuy nhién, khi khudy — suc khi qua manh
thi s& lam ton thuong té bao va c6 thé din dén gay chét té bao. Vi vay, cuong do khudy
tron phai duoc lya chon dé phu hop véi dic tinh cua chung dich can nudi ciy. Theo
Enzing va cs (2014), suc khi nham myc dich:

— Tao sy tiép xtc tét hon cua té bao vai dinh dudng, anh séang, COy;

— Giir 6n dinh nhiét do, pH trong nuéc;

— Loai bd duge lugng oxy tao ra. Khi ma oxy tao ra & mot gia tri nhat dinh thi s&
{rc ché qua trinh quang hop cua té bao;

— Tao ra téc d6 nudc chay. Do do, tao diéu kién tdi uu cho su phat trién vi sinh

khdi tao ra s& khong bi lang nhat 14 tai céc goc cua bé.
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4. Két luan

Vi khuan lam S. platensis 12 vi khuan lam da bao va c6 dang soi, gém nhiéu té bao
hinh try xép khéng phan nhanh. Hién nay c6 2 hé thong nudi trong S. platensis ph bién
la hé thdng nudi ha va kin. Hé thdng nubi ho thi méi truong dinh dudng dwoc chira
trong binh, chau, bé, ao trong khi hé théng kin thi cac té bao dugc nudi trong binh, tdi,
6ng hoic céc binh chira. Uu diém cua hé thong ho 1a don gian, d& 1am va chi phi thép.
Nhuoc diém 16n cua cac hé théng ho 1a van dé dé bi nhidm béi nhitng vi sinh vat khéc,
han ché viéc tiép nhan &nh sang cua té bao, su that thoét do su bay hoi nuéc hay khuéch
tan CO, vao khi quyén. Trong khi hé théng kin thi lai giam thiéu duoc ton that do su béc
hoi nuéc, lay nhiém boi cac vi sinh vat khac trong khong khi, tranh dugc tap nhiém tao
khac va cho ning suat cao hon.
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