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NGHIEN CUU PIEU KIEN NUOI CAY THICH HGP
THU SINH KHOI TAO SPIRULINA PLATENSIS
TRONG HE THONG KiN DANG ONG
Trin Hdii Anh!, Nguyén Minh Tan?, Nguyén Lan Huong’

Trong nghién ciru nay, chung toi khao sat mot sd yéu té anh huong dén sy sinh truong ciia tao
trén h¢ thong kin dang ong dung tich 100 lit/mé, cu thé la mat d¢ giong ban dau, thoi gian chicu
sang, cuong do anh sang va toc d6 dong chay. Piéu kién phu hop cho sy phat trién cua tao Spirulina

platensis 13 mat do giéng ban dau OD,

0,3; cuong d6 anh sang 3500 - 4000 lux voi thoi gian

chiéu sang 16 gio/ngay; van toc dong 0,33 m/s. Luong sinh khdi tao dat cuc dai 14 4,82+ 0,14 g

sinh khdi tao kho/L sau thoi gian 8 ngay nubi.

T khéa: Spirulina platensis, sinh truéng, hé thong kin dang ong.

1. PAT VAN PE

Theo s6 lidu ctia T6 chirc Y té thé gisi
WHO, tao Spirulina c6 thé giup con
ngudi phong chdng it nhat 1a 70% céac
loai bénh. Chinh vi vay, tdo Spirulina da
duoc EC khuyén cao, duoc WHO va cac
Bo Y té cua nhiéu qudc gia trén thé gidi
cong nhan khong chi 1a ngudn thyc pham
sach ma con la giai phap cho phong va
diéu tri bénh cua thé ky 21. Vigc san Xuét
cong nghiép Spirulina dugc thuc hi¢n chu
yéu trong diéu kién ngoai troi bang cach
str dung hé thong nudi hé (cac ao tron va
kénh dan nudc) va anh sdng mat troi tu
nhién. Pay 1a quy trinh kha don gian la
do tinh kinh té ctia quy trinh san xut va
duogc ap dung rong rai & mot sé nudc nhu
Pai Loan, My, Trung Qudc... Tuy nhién
han ché ctia phuong phap nay luon ton tai
nhitng kh6 khan nhu khé kiém soat cac
diéu kién thich hop cho sinh truéng cua
tao, khong on dinh, khé kiém soat chat
luong sinh khdi va quan trong nhét 1a
nguy co 6 nhiém rat cao tir 46 gay anh
huong xiu téi chat lugng sinh khdi va
gdy phuc tap cho qua trinh ché bién vé

sau. Chinh vi thé, trén thé gi6i hién nay
da dan tr bo nudi theo phwong phap
truyén théng (vi du nhu Y, Israel, buc...),
thay vao do¢ la viéc nghién cuu va Ung
dung hé thong quang sinh hoc (photo-
bioreactor — PBR). Tai Viét Nam mot )
don vi san xuit nhu Vina Téao, Vinh
Hao,.. cling dang bat dau ap dung viéc
nudi sinh khéi tao bang hé thong PBR,
tuy nhién méi chi & quy mo6 nhd. Viéc
nghién ctru diéu kién nudi cdy tao Spiru-
lia trong hé thong PBR dé dua ra quy
trinh nudi céy vi tdo mot cach hi¢u qua va
pht hop véi diéu kién tai Viét Nam 1a rat
can thiét.

Do do trong nghién ctru nay ching toi
di sau nghién ciru cac diéu kién thich hop
dé nuoi sinh khéi tao trong hé thong kin
dang ong.

IL. POI TUQONG VA PHUONG PHAP
NGHIEN CUU
2.1. Péi twgng nghién ciru
2.1.1.Giong tio: S. platensis dugc
cung cap tir Phong Sinh hoc Tao — DPai
hoc Québc gia Ha Noi.

'ThS — Vién CNSH-CNTP, PHBKHN

2TS — Vién NC&PT UD cac hop chat thién nhién,

DHBKHN

SPGS.TS — Vién CNSH-CNTP, bH Bach Khoa HN
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2.1.2.Méi trwong Zarrouk cdi tién
dwoc ding cho nudi tio bao gom:
16,8g/1 NaHCO;; 0,5g/1 KHPO,; 2,5 g/l
NaNO,; 1g/l NaCl; 0,2 g/l MgSO,.7H,0;
0,01g/1 FeSO,.7H,0; 1g/1 K,SO,; 0,04g/1
CaCl,.2H,0; 0,08g/1 EDTA.

2.2. Thiét bi sir dung

2.2.1. Hé thong PBR c6 thé tich 1a 100
lit v&i 20 vong 6ng duge thiét ké bang
6ng thuy tinh bao gém hai loai dng c6
chiéu dai 1260 mm va 660 mm, duong
kinh 6ng 32 mm. Pugc két ndi boi cut
nhya goc 90° va 6ng nhua mém tao nén
mdt chidu dai dudng di cho dich tao trong
mot hé théng khoang 20 m va dang xoan
theo chiéu tir duéi 1én trén véi tiét dién
dan dng 13 hinh chir nhat. Hé théng ding
bom ly tdm v&i cong sudt 150W véi uu
diém khong tao nhimg dong xody manh
va 4p suat 1on trong bom nén khong anh
huong dén su phat trién cta tio. Khi hé
thong hoat dong dich tao tir thing chira
duoc bom dua vao hé théng O Vi tri 6ng
dudi cung, chay qua chiéu dai éng theo
chiéu xoan hinh chir nhat v6i goc nghiéng
(khoang 200) 1én trén cao tai vi tri trén
cling r0i duoc tuan hoan trd lai thung.

Hinh 1. H¢ théong PBR nuéi tao
Spirulina

2.2.2. Cic thiét bi phén tich: May so
mau (NovaSpec™ III, Anh); may do
cuong do sang LM—8000A (DPai Loan)
cua PTN b mon Coéng ngh¢ Sinh hoc,
PH Bach Khoa Ha Noi.

2.3. Phuong phap nghién ciru.

2.3.1. Ddnh gid sw phdt trién ciia tio

Su sinh trudng cua tdo S. platensis
dugc xac dinh dya vao mat d§ quang hép
thu & bude song 560 nm (OD.,) [1].

Trong lugng kho dugc xac dinh theo
phuong phap cua Torzillo va cong su
(1993) [2].

2.3.2. Phuong phdap cong nghé xdc
dinh diéu kién phdt trién cia tio S.
platensis

Tao giéng dugc chuyén tir nhan giéng
trong phong thi nghiém trén céc chai
nhua 1,5L Ién hé théng dan.

2.3.2.1.Xac dinh mat do giéng ban
dau.

Tao S. platensis dugc nuoi trén moi
truong Zarrouk cai tién véi cuong do
chiéu sang 1a 2500-3000 lux, thoi gian
chiéu sang 1a 12/24 gio, nhiét do nudi
30°C, mat d6 gidng ban dau twong tng
v6i gia tri OD,, thay d6i tir 13 0,1 dén 0,5.
Su phat trién cua sinh khdi tao duoc xéac
dinh hang ngay bang cach theo doi OD,.
Luong sinh khdi kho duogc xac dinh tai
ngay sinh khéi dat cuc dai.

2.3.2.2. Xac dinh anh huong cua
cuong do anh sang.

Anh sang dugc thay doi boi cac hé
thong chiéu sang c6 cuong do lan luot 1a
800-1200  lux, 1500-1800  lux,
3500-4000 lux va 4500-5500 lux. Thoi
gian chiéu sang 24/24 gio va mat do
gidng ban dau OD,, 0,3. Hang ngay xac
dinh OD,,,. Lugng sinh khéi kho duoc
xac dinh tai ngay sinh khéi dat cuc dai.

2.3.2.3. Xac dinh anh huong cua thoi
gian chiéu sang.

Thoi gian chiéu sang duoc thay doi
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voi 12/24 gio, 16/24 gio va 24/24 gio.
Theo ddi su sinh trudong bang cach do
OD.,, hang ngay. Luong sinh khéi kho
duoc xac dinh tai ngay sinh khdi dat cuc
dai.

2.3.2.4. Xdc dinh dnh hwong ciia téc
do dong chay.

Pé danh gia dugc anh hudng cua toc
d6 dong chay dén su sinh truong va phat
trién ciia tao Spirulina, tién hanh thay d6i
cac van toc dong chay khac nhau la v =
0,14 m/s; v= 0,33 m/s; v= 0,49 m/s. Thoi

——01 -0-02 —+03 =04 =05

1 2 3 4 5 6 7 8 9 10
Thei gian (ngay)

gian chiéu sang 13 16 gid/ngay. Theo dodi
su sinh truong bang cach xic dinh
0ODS560 hang ngay. Luong sinh khdi kho
dugc xac dinh tai ngay sinh khdi dat cuc
dai.
III. KET QUA VA BAN LUAN

3.1. Nghién ctru anh hwéng ctia mat
do giong ban dau.

Sy sinh trudng cua sinh khéi tao S.
platensis & cac mat do gidng ban dau
khac nhau duoc thé hién ¢ Hinh 1.

0.1 02 03 0.4 0.5
M3t d§ giéng ban diu

B

Hinh 1. Do thi chi dnh hwéng ciia mdt dp giong ban dau dén sw phdt trién ciia
Spirulina (A) va khoi lwong kho cwc dai thu dwoc (B)

Hinh 1.A cho thdy sy sinh trudng cua
tao phu thudc vao mat do giéng ban dau,
v6i 0D, ban dau tir 0,3-0,5 tao phét trién
t6t hon so voi OD,, ban dau 0,1 — 0,2.
Diéu nay ciing thé hién rd & luong sinh
khéi kho thu dugc dugce thé hién & hinh
1.B. Vé6i mat do OD,, khai dau 0,5 cho
thay thoi gian ting trudng va thoi gian
dat mat do cuc dai la ngén nhét, mic du
OD.,, ban dau 1a 0,4 cho toc d9 ting
truong & nhitg ngay dau nhanh hon so
v6i OD,, ban dau tir 0,1 — 0,3 nhung khi
di vao pha ting truong thi su phat trién
lai khong cao hon nhiéu so véi OD,, ban
dau 0,3. Va OD,, ban dau 0,3 S. platensis
c6 thé tang sinh nhanh chéng dén ndng
d6 sinh khéi cao nhat. Két qua thi nghiém
cho thay tai OD,, ban d4u 0,3 tao c6 su
phat trién vuot troi hon so voi cac mat do
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giéng ban dau con lai, dat cuc dai vao
ngay nudi 8 v6i lugng sinh khdi kho thu
duoc 5,05 + 0,03 g/L. Két qua nay cho
thdy su phu hop v6i nghién ctru cua
Azgin va cong su (2014) luong sinh khéi
kho thu duoc khi nudi S. platensis & T-
PBR dat 3,492 - 4,959 g/L [1] va trong
nghién ctru cua Travieso et al. (2003) khi
nudi Spirulina trong thiét bi quang sinh
hoc dang 6ng thi khi luong kho dat dugc
5,82 g/L[3].

Do do, gia tr1 OD,,, ban dau 0,3 duge
chon 1am ndng d6 sinh khéi ban dau dé
tién hanh cac thi nghiém sau, va c6 thé
giam duoc luong tao b tri ban dau ciing
nhu ¢6 thé tiét kiém duoc chi phi san Xuét
khi nuéi cdy & qui mé 16n ma van dat
duoc mat do cao.
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3.2. Nghién ctru 4nh hwéng ciia cwong do anh sang
Su sinh trudng cua sinh khoi tdo S. platensis & cac cuong do anh sang khac nhau dugc

thé hién ¢ Hinh 2.

——800-1200 lux —8-1500-1800 hux
~=3500-4000 lux =< 4500-5500 hux
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Hinh 2. Pé thi chi dnh hwéng ciia cwong dj chiéu sing dén sw phdt trién ciia
Sprulina (A) va khoi lwong khé cwc dai thu dwoc (B)

Theo két qua & hinh 2.A thiy rang voi
cudng d6 chiéu sang manh 4500-5500
lux, tao ¢ téc do phat trién ban dau kha
t6t, tuy nhién dén ngay nudi the 5 thi su
sinh trwong 6 dau higu cham lai, khong
6n dinh va chi c6 thé dat OD_, cuc dai la
1,232 vao ngay thtr 7. V6i cudng d6 chiéu
sang 3500-4000 lux, cho thdy duong
cong sinh trudng c6 phan 6n dinh hon va
dat mat do té bao kha cao OD,,, cuc dai
1a 1,436 twong Gng v6i luong sinh khéi
kho thu duogc 4,76 g/L (hinh 2.B). Cho
dén ngay nudi ther 5 sy sinh truong va
phat trién cao son so voi cudng d6 chiéu
sang 800—1200 lux va 1500-1800 lux tao
c6 biéu hién phat trién yéu va dat cuc dai

——12gio/ngay —-16gio/ngay —+—24 gio/ngay

1 2 3 4 5 6 7 8 9 10
Thei gian (ngay)

Khéi luong khé (

sau 8 hoac hon 10 ngay.

Henrard A. et al. (2011) d4 chi ra rang
su phat trién tot nhat cua tao tai cuong do
chiéu sang 3200 lux [4]. Kumar et al
(2011) nhan thiy diéu kién nudi téi vu
cho sy phat trién cua tao S. platensis véi
cudng do chiéu sang 3500 lux [5]. Két
qua thi nghiém thu dugc cling khang dinh
tao S. platensis phat trién manh dat sinh
khéi nhiéu va 6n dinh & diéu kién chiéu
sang tr 3500 — 4000 lux.

3.3. Nghién ciru anh hwéng cia thoi
gian chiéu siang

Su sinh trudng cua sinh khéi tao S.
platensis & cac thoi gian chiéu sang khéc
nhau duoc thé hién ¢ Hinh 3.

12 giv/ngay 16 git/ngay

Théi gian chiéu séng

24 gid/ngay
B

Hinh 3.3. Do thi chi dnh hwéng ciia thoi gian chiéu sdng dén sw phat trién ciia
Spirulina (A) va khoi lwong kho cwc dai thu dwoc (B)

Két qua Hinh 3 cho thay Khi duoc
chiu 16 gio/ngay S. platensis c6 thé tang

sinh nhanh chéng va dat ndong do sinh
khoi cao nhat vao ngay nudéi 7 véi luong
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sinh khoi kho dat dugc 4,77 g/L (hinh
3.B). Tai thoi gian chiéu sang 24 glo/ngay
cho toc d6 ting truong o nhiing ngay dau
nhanh hon nhung dén ngay nui 3 thi su
phat trién bat dau suy giam. Khi chiéu
sang v6i 12 gio/ngay sy phat trién ctia tao
yéu hon han so véi cac thoi glan chiéu
sang con lai. Pareek (2001) da tién hanh
thir nghiém dé xac dinh chu ky sang tdi
wu cho sy phat trién va nang sut ciia tao.
Ho nhan thay rang véi thoi gian chiéu
sang toi wu cho sy phat trién cua S.
platensis 1a 16 gio/ngay [6].

3.4. Nghién ciru anh hwéng cia van
toc dong chay

Ddi v6i van hanh hé théng kin dang

——0.14 —2-033 —=-0.49

1 2 3 4 5 6 7 8 9 10
Theoi gian (ngay)

6ng toc do dong chay trong dng ciing 1a
mot thong s anh huong 16n dén sy phat
trién clia tao. Quan st hmh 4 nhan thay
c6 su khac biét dang ké vé tang truong
sinh khdi S. platensis giira van toc dong
0,14 m/s véi 0,33 m/s va 0,49 m/s. Voi
van toc dong chdy 1a 0,14 m/s thi tde do
tang trudng cham hon so vdi 2 gia tri con
lai, sy khéc biét thé hién bat dau tir ngay
thtr 3. Trong khi do, vi hai van tdc 0,33
va 0,49m/s thi khong co6 su khéac biét dang
ké tinh dén ngay thir 7. Tuy nhién sang
ngay tha 8, gia tri OD,, dot ngdt gidm &
mau thi nghlem van toc 0,49m/s, con &
0,35 m/s thi van tiép tuc ting dén ngay
tiép theo.

-~ 45
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S 35
= 30
225 ¢
§ 20!
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= Oj5 3

0.0

0.14 033 0.49
Van téc dong chay

Hinh 4. Dé thi chi anh hwéng ciia vin toc dong chdy dén sw phdt trién ciia
Spirulina (A) va khoi lwong kho cwc dai thu dwoc (B)

Carlozzi (2008) cho biét da tién hanh
thuc nghiém nudi trong tao Spirulina &
van toc dong tir 0,2 dén 0,5 m/s [7]. Két
qua thi nghiém ciing cho thdy trong
khoang van toc dong tir 0,14 m/s —
0,49m/s, tao S. platensis tuy co tbc do
sinh truéong khac nhau nhung déu cho
thiy sy sinh truong tot. Bén canh cac tac
dong co hoc vao dich tao, van tbe dong
con anh hudng té1 kha nang hoa tan oxi
trong dich nudi qua ché d¢ chay dong hay
chay xoay. Ché do chay xody lam giam
kha ning hoa tan oxi, dong thoi thai bo
oxi do qua trinh quang hop sinh ra nhanh
hon, khién cho tao sinh truong t6t hon.
Trong 3 gié tri khdo sat, gié tri v 1a 0,33
m/s (Re = 8150) va v 1a 0,49m/s (Re =
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13585) 1a cho ché do chay chuyén tiép
sang chady xody (2300 < Re < 10000) va
chay xoay (Re > 10000), Gia triv 1a 0,14
m/s (Re = 2121) cho ché d6 chay dong
(Re <2300) [8].

Nhu vay, chon gia tri van tde dong
0,33 m/s 1a gia tri thich hop dé nudi tao
Spirulina, v6i luong sinh khéi kho thu
duoc sau 8 ngay nuoi 1a 4,85 g/l.

IV. KET LUAN
Két qua nghién ctru thu dugc cho thay:
Diéu kién thich hop nudi sinh khdi tao
Spirulina trong hé théng kin dang 6ng
quy mo 100 I/mé nhu sau: mat d¢ giéng
ban dau OD,,, 0,3; cuong do chiéu sang
3500—4000 lux, thoi gian chiéu sang 16
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gio/ngay, van toc dong 0,33 m/s. Sau 8
ngay nudi lugng sinh khoi kho dat cuc dai

. Henrard A. et al. (2011). Vertical tubular

photobioreactor for semicontinuous cul-

124,82 +0,14 g/L. ture of Cyanobium sp. Bioresource tech-
nology. 102 (7), 4897-4900.
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Summary

STUDY ON CULTIVATION OF SPIRULINA PLATENSIS IN TUBULAR
PHOTOBIOREACTOR

In this study, some factors affecting on the growth of Spirulina platensis in tubular pho-
tobioreactor with 100 liter working volume, such as initial seed optical density, light in-
tensity, photoperiod, and flow velocity were investigated. The suitable conditions for the
growth of S. platensis were determined as: initial seed optical density (OD,, ) of 0.3;
light intensity of 3500-4000 lux with lighting time of 16 hours/day; flow velocity 0.33
m/s. The highest biomass has gained about 4.82 + 0.14 g of dry biomass/L after 8 days of
cultivation.

Keywords: Spirulina platensis, growth, tubular photobioreactor.
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