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Tém tit
Trong bai viét nay, chiing toi tién hanh nghién citu su dnh hudng ciia ché do chiéu sdang va ché do
thity dong t6i hiéu qud sdn xudt sinh khéi vi khudn lam Spirulina trong hé thong photobioreactor (PBR).
K&t qud nghién citu cho thdy diéu kién thich hop cho sinh truéng va phdt trién ciia vi khudn lam Spirulina
trong hé thong photobioreactor la: Cuong dj dnh sdng la 850 lux vdi thoi gian chiéu sdang la 24/24h,
van téc dong chdy vao khodng tix 0,2 - 0,3 m/s va ché dé thity dong tuong thich véi khodng van téc trén

ing vdi gid tri cia Re la 10¢ - 2.10%.

Tir khéa: Spirulina, chiéu sdng, thity dong, sinh khéi, photobioreactor.

1. Dat van dé

Hién nay, vi khudn lam Spirulina dugc quan
tdm nhiéu, chiing dudc tng dung trong nhiu linh
vuc nhu thyc phdm dinh dudng, dudc phdm va
cong nghiép héa m§ phim cho con ngudi bdi vi
chiing chita nhiéu chlorophyll, protein, céic acid
béo thi€t y&u, vitamin. Viéc phat hién ra vi khuin
lam Spirulina (1964 - 1965) da md ra mot huéng
phat trién mdi. Haim lugng protein va vitamin
trong vi khuén lam Spirulina rit cao [1]. Ngoaira
Spirulina con chira nhiéu chat khodng, sic td va
chit c6 hoat tinh sinh hoc khéc [3], [4].

Viét Nam da c6 rit nhiéu nghién cttu vé viéc
st dung vi khun lam Spirulina nhu mdt ngudn
thuc phéfm giau dinh dudng [5], cling nhu nghién
cifu toi uu cac diéu kién trong qué trinh nudi sinh
khdi vi khuin lam Spirulina [6]. Tuy nhién diéu
kién nghién citu ciing nhu viéc sdn xudt thuong
mai vi khuin lam Spirulina dudc thuc hién chi
y&u trong di€u kién ngoai trdi bing cach st dung
hé thong khi hd (cdc ao tron va kénh din nudc)
va anh sdng mat troi tu nhién, don gian la do tinh
kinh t€ clia quy trinh sin xuft. Viéc nudi 1y sinh
khoi Spirulina bing diéu kién nudi hd ludn ton
tai nhiéu khé khan nhu khé ki€m sodt céc diéu
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kién thich hgp cho sinh trudng, khong dn dinh,
khé kiém sodt chit lugng sinh khdi va quan trong
nhat 12 nguy co 6 nhiém rit cao, tir d6 gay phiic
tap cho cdc qué trinh ch& bién vé sau. Chinh vi
th€, trén thé€ gidi hién nay da dan tir bé nudi theo
phuong phap truyén thdng (vi du nhu Y, Israel,
buec...), thay vao dé la viéc nghién ctu va dng
dung hé théng kin quang phdn d¢ng sinh hoc
(photobioreactor - PBR) va ngay cang c6 nhiéu
ki€u thiét k& khic nhau nhim hoan thién va nang
cao cong nghé€ nudi. Tuy nhi€n, nghi€n cttu hé
thong dng d€ nudi vi khuin lam Spirulina khong
phdi la di€u d& dang, nhat 12 khau t8i vu tirng diéu
kién dnh hudng.

Do d6 dit van dé nghién cttu sy 4nh hudng
clia ch&€ do anh sdng va ch& do thily dong 1én su
sinh truéng ctia vi khudn lam Spirulina trong hé
thong quang phan tng sinh hoc hinh dng c6 thé
cho phép ta dua ra mot ché do thily dong két hop
vdi ch€ do chi€u sang thich hgp cho viéc nudi sinh
khdi vi khudn lam Spirulina trong hé thdng dng
v4i ning sudt cao nhat.

2. Nguyén liéu va phuong phap nghién ciu

2.1. Nguyén liéu nghién ciu

- Giong Spirulina dudc cung cap bdi Cong
ty trach nhiém hitu han Vina Tao, Ha Noi.

- Hé thdng PBR c6 thé tich 0,18 m*dudc thi&t
k& bing 6ng thly tinh khong chi ctia Cong ty c6
phin Rang Pong bao gdm hai loai dng c6 chiéu
dai 1.260 mm va 660 mm, dudng kinh 6ng 32 mm,
dudc k&t ndi bdi ciit nhya géc 90° va dng nhya
mém tao nén mot chiéu dai dudng di cho dich
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Spirulina khodng 80 m va dang xodn theo chiéu
tlr trén xudéng dudi véi ti€t dién dan dng la hinh
chit nhat. Hé thong dung bom ly tAm loai canh
gudng bing st v6i cong suat 200 W, v6i uu diém
khong tao nhitng dong xody manh va ap suat 16n
trong bom nén dam bao cho Spirulina khong bi
chan thuong. Toan bd dan 6ng dugc dit trén
khung chit nhat bing gd, dd bing vit chit L vit sdu
vao thanh gd. Hé thong dén chi€u bao gdm 5 dén
huynh quang chi€u sang loai T10, cdng suit 40
W, dugc dit trong 10ng dan 6ng nhim muc dich
tan dung t6i da 4nh sang. Khi hé thong hoat dong,
dich Spirulina tir thung chita dugc bom ly tam dua
vao hé thong & vi tri dng trén cling, chdy qua chiéu
dai 80 m dng theo chiéu xodn hinh chif nhat vgi
géc nghiéng = 2°, tudn hoan trd lai thing. Nhiét
do dich Spirulina trong thung dudc gitr 23 - 24°C
bing bd &n nhiét.

Hinh 1. H¢ thong PBR thiét k& dung trong nghién cifu

2.2. Phuong phap nghién ciu

- Phuong phép xédc dinh ndng dd vi khuin
lam Spirulina: Nong do dugc x4c dinh thong qua
dudng chuin thé hién mdi quan hé giita ndng do
Spirulina va d§ hap thu quang (OD) cida dich
Spirulina tai budc séng 560 nm. Chi s6 OD dudc
do tryc ti€p trén may quang phd hip thu kha kién
UV-VIS, Bitc. Tat c thi nghiém déu dugc ti€n
hanh bit dau tir ndng d6 vi khuén lam Spirulina
0,2 mg/l.

- Phuong phép x4c dinh cudng dd 4nh sang:
Cudng d0 4nh sédng dudc do bing miy do cudng
dd 4nh sang Lx-1010BS, Trung Qudc.

- Phuong phédp xac dinh dich nhét cda vi
khuén lam Spirulina: P nhét duge do bing may
do do nhét ELCOMETER - 2300RV1 - L, Anh.

- Phuong phép xac dinh t6c dd dong chiy:
Tdc dd dong chdy dugc tié€n hanh xéc dinh thong
qua viéc do luu lugng chay bing cach st dung 6ng
do luu lugng c6 thé tich 2 lit va bAm thdi gian chdy
day ong do bing dong hd bam gidy.

3. K&t qua va thao luan

3.1. Anh huéng ctia cudng do chi€u sing
t&i sy’ sinh trudng cia vi khuin lam Spirulina

Cudng do chi€u sdng 12 mot trong nhiéu yé&u
t0 quan trong 4nh hudng t6i sy sinh trudng clia vi
khu#n lam Spirulina. Thi nghiém dugc ti€n hanh
§ céc diéu kién cudng do chi€u sang khic nhau:
250 lux; 850 lux; 1845 lux. Sy dnh hudng cia
cudng do chi€u sdng tdi sy sinh trudng clia
Spirulina dugc thé hién qua ndng d6 vi khuin lam
Spirulina & céc diéu kién chi€u sdng khac nhau
sau 1-5 ngay nudi. K&t qua dugc thé hién trong
Hinh 2.

80 - C, mg/l

Thoi gian, ngéy

Hinh 2. Sy sinh truéng cia Spirulina & cic cuwdng do chi€u
sang khac nhau

Tai cudng d6 dnh sang 1845 lux, ndng do
Spirulina sau 5 ngay nudi dat 43,79 mg/l tuong
tng vé6i tdc do ting trudng dat 0,058/ngay, &
cudng dd 4anh sang 850 lux ndng dd vi khuin lam
Spirulina sau 5 ngay nudi la 68,32mg/1 tuong tng
v6i toc do ting trudng 1a 0,154/ngay, con tai
cudng do 4nh sang thip nhat 1a 250 lux ndng dod
vi khuéin lam Spirulina dat 42,28 mg/l tuong tng
véi toc dd ting trudng dat 0,048/ngay. Tir Hinh
2, bi€u thi md&i quan hé sy ting trudng cila
Spirulina va thdi gian c6 thé thay trong 1, 2 ngay
dau thi Spirulina sinh trudng khdng c6 su khac
biét I6n & ca 3 cuong do anh sang, ti ngay thi 3
trd di thi sinh trudng cua Spirulina cé su khac biét
r0 rang va 16n nhat tai cudng do anh sdng I1a 850
lux, nhd nhat tai 250 lux.

Ngudn niang luong d€ Spirulina sinh trudng
va phét trién 12 quang ning. Do d6 cudng do chi€u
séng la y€u to quan trong quyét dinh tdc¢ do sinh
truéng clia Spirulina. Midc d anh hudng cia
cudng do 4nh sang dén sinh trudng cla Spirulina
12 khdc nhau trong mdi giai doan phét tri€n, khi
vi khuén lam Spirulina dang trong giai doan dau
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ctia phat tri€n thi cudng do 4nh sdng Anh hudng
it dén sinh trudng, con trong giai doan trudng
thanh thi cAn mot cudng do 4nh sang 16n hon giai
doan dau. Tuy nhién vi khudn lam Spirulina chi
phat trién tot nhat trong khodng cudng do nhat
dinh, cu thé trong thi nghiém nay thi cudng do 4nh
sang thich hdp nhit cho sy phat trién 12 850 lux
va phat trién kém & 1845 lux diéu nay c6 thé cho
thaly la cudng do 4nh sang 16n qué gay tc ché cho
sy phat trién cta vi khuin lam Spirulina.

3.2. Anh huéng ctia thoi gian chi€u sang téi
su' sinh truéng cia vi khuin lam Spirulina

Thi nghi€ém xdc dinh dnh hudng thdi gian
chi€u sdng dén sinh trudng clia vi khudn lam
Spirulina dugc ti€n hanh & cudng d6 4nh sdng 850
lux, vdi 3 thi nghiém thay ddi vé thdi gian chi€u
séang lan luot 1a 24/24 h, 14/24 h, 10/24 h. K&t qua
dugc thé hién trong Hinh 3.

_ Comgll
80 ——24h/24h

70 8,32 | —#14hi2an

80 - 10h/24h

50 1

Thei gian, ngay

Hinh 3. Sy sinh trudng ciia Spirulina & cac thoi gian chiéu
sang khac nhau

Hinh 3 bi€u dién sy ting trudng ctia vi khuin
lam Spirulina khi nudi trong hé thong & 3 thai gian
chi€u sang khac nhau. Sau 5 ngdy nudi, véi thdi
gian chi€u sdng la 24/24 h thi ndng do Spirulina
dat gia tri 16n nhit 1a 68,32 mg/l tuong Ung véi
t0c do ting trudng 12 0,154/ngay; vdi thdi gian
chi€u sdang 1a 14/24 h thi ndng dd Spirulina dat
dugc 1a 45,68 mg/l tuong tng vdi toc do sinh
trudng 1a 0,066/ngay; vé6i thdi gian chi€u séng la
10/24 h thi ndng d6 Spirulina dat 42,66 mg/1 tuong
ing véi toc do sinh trudng 1a 0,051/ngay. Trong
ngay dau tién thi sy sinh trudng cla Spirulina v6i
céc thdi gian chi€u sdng khac nhau khong c6 su
khac biét nhiéu, tir ngay thit 2 trd di c6 sy khac
biét 1o va 16n nhit & thdi gian chi€u séng 1a 24/
24 h. Nhu vay qua thi nghiém nghién cttu dnh
hudng clia thdi gian chi€u sdng dén sinh trudng
ctia vi khuén lam Spirulina cho thdy ch& do 4nh
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sang thich hgp cho Spirulina sinh trudng va phat
trién t6t 1a chi€u sang lién tuc 24/24 h.

3.3. Anh hudng ctia ch& do thiy dong téi
sy’ sinh truéng ctia vi khuin lam Spirulina

Van toc dong chdy dnh hudng t6i sy sinh
trudng cla vi khudn lam Spirulina. Trong thi
nghiém nay, ching t6i da thuc hién & 3 van td¢
ban dau ctia dong chdy 12 0,35 m/s; 0,24 m/s; 0,14
m/s. Trong thdi gian nudi 1a 5 ngay, sinh khoi
Spirulina hiu nhu sé ting do it ¢6 lugng t& bao
gia chét di, tir d6 c6 thé nhan thdy van tdc dong
chly sé& gidm dan trong qua trinh thi nghiém. K&t
qué vé su thay ddi ndng do Spirulina va van tdc
dong theo ngay nuodi dugc thé hién trong Hinh 4.
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Van t8c dong chay m/s
Hinh 4. Sy sinh truéng cta Spirulina & cic khoang van
tdc dong chay khic nhau

Van tdc¢ dong chay trong 6ng 16n sé gitip ting
hiéu sudt st dung 4nh siang do dao tron cac 16p
Spirulina trong 8ng, mit khac cling ting kha ning
trao d6i khi gitta moi trudng va vi khuin lam
Spirulina. Nhung n€u van toc chiy qua 16n s& lam
gidm sy pht trién clia vi khuin lam Spirulina,
tham chi gay tdn thuong cho t& bao Spirulina do
nhitng va dap thiy luc manh. Piéu nay dudc nhin
thdy rd qua Hinh 4, & van t6c dong chdy trong
khodng 0,3 - 0,35 m/s s& lam sinh khdi Spirulina
datndng do thap véi tdc dd ting trudng nhd 0,066/
ngdy, v6i van téc chdy tr 0,1 - 0,2 m/s mic du
ndng do Spirulina c6 ting rd rét nhung tdc dd ting
trudng van tuong doi nhd 0,131/ngay, sai khéc t6i
41% so véi trudng hgp van tdc trong khoang 0,2
- 0,3 m/s. Tir d6 cho phép két luan van t&c thich
hop dé nudi Spirulina trong hé thdng hinh 6ng 1a
trong khoang 0,2 - 0,3 m/s.

Su ting trudng cda vi khuin lam Spirulina
kéo theo sy thay ddi dd nhét cia dich Spirulina
[2]. Céc thi nghiém khao sat trong nghién citu nay
thuc hién & ndng dd Spirulina tuong ddi thap va
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ndng do Spirulina cudi clia thi nghiém chi dat mic
90 mg/1. Do d6 ché& do thily dong trong tru’dng hdp
nay con cé thé ddnh gla thong qua chudn s&
Reynolds (Re). S& liéu vé do nhét dich Spirulina
dugc do hiing ngay vao thdi diém 8h30 va khdng
ch& nhiét do dich & 23°C, khdi lugng riéng cla
dich Spirulina 1a 0.99975702.10° kg.m*. K&t qua
thé hién su thay d6i clia chuin s6 Re trong qué
trinh sinh truéng ctia vi khuin lam Spirulina dugc
thé hién trong Hinh 5.
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Hinh 5. Sy thay ddi gi4 tri Re trong qua trinh sinh truéng
cua Spirulina

Tur Hinh 5 cho thdy vi khuéin lam Spirulina
phat trién t&t nhat trong khodng Re tir 10000 -
20000, tuong thich v6i van toc dong chdy tir 0,2
- 0,3 m/s. Tr @6 c6 thé chon ch& dd thiiy dong
Re bing 19195 1a ché dd thich hdp @€ nuoi trong
vi khudn lam Spirulina trong hé thong hinh dng.

4. K&t luan

Cudng d6 anh sang thich hgp cho sinh trudng
va phat trién ctia vi khuin lam Spirulina trong hé
thong quang phén tng PBR hinh &ng la 850 lux.

Thoi gian chi€u sdng thich hgp cho sinh
truéng va phét tri€n cda vi khuin lam Spirulina
trong hé thong PBR 1a 24/24 h.

Van t6c¢ thich hgp cho sinh trudng cda vi
khuin lam Spirulina trong PBR, han ch& gy tn
thuong do ddo trdn vao khoang tir 0,2 - 0,3 m/s.
Ch€ @0 thily dong tuong thich vdi khodng van td¢
trén Gng v4i gia tri cda Re 1a 10* - 2.10%/
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A STUDY ON THE EFFECT OF LIGHT REGIME AND HYDRODYNAMICS REGIME ON

PRODUCING SPIRULINA BIOMASS IN THE PHOTOBIOREACTOR SYSTEM (PBR)
Summary

In this research, we examined the effects of light regime and hydrodynamics regime on the
productivity of Spirulina biomass in photobioreactor system (PBR). The results indicated that the
optimal conditions for the growth of Spirulina in the photobioreactor system were: light intensity 850
lux, lighted duration 24h/24h, velocity in the range between 0.2 - 0.3m/s and the hydrodynamic regine
for the above velocity compatible to Re value of 10*-2.10%.

Key words: Spirulina, light, hydrodynamic, biomass, photobioreactor.
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