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NGHIEN CUU SU DUNG CO, 5% TINH KHIET NUOI
SPIRULINA PLATENSIS CNT GIAU DINH DUONG

Poan Thi Oanh, Nguyén Phwong T, Truwong Pirc Canh
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Trong bai bao nay, S. platensis CNT dwoc nghién cuu kha nang sinh truong va
hdp thu khi CO, khi nuoi o quy mo ) phong thi nghiém trong moi truong Zarrouk (16,8
gNaHCO/L) suc CO, 5% voi toc do suc khi CO, la 0,1 L/phut trong 1h két hop suc
khéng khi véi téc do suc khi 1,2 L/L/phiit trong 8h nhiét do nuoi 30°C, cuong do anh
sdng 5000 lux. Sau 10 ngay nudi chiing S. platensis CNT dat toc do sinh trieéng riéng
cyc dai (1, ), nang sudt sinh khéi cuc dai (P ), sinh khoi khé dat cuc dai o 0,138/
ngay, 0,047 g SKK/L/ngay, 0,612 g SKK/L twong ung. Ngoai ra, chung nay con co kha
néng hap thu 84,2 mg CO/L/ ngay & nong do CO, 5% twong vung voi hiéu sudt hap thu
CO, la 28,39 %. Mot so thong s6 lién quan dén cong nghé nuéi S. platensis CNT nhur
pH a’zch méi truong, bién doi ham lwong carbon vé co trong dich méi truong,...ciing
dwoc gidi thiéu trong bai bdo nay.
Tir khéa: CO,; Sinh khéi; Spirulina platensis; Téc do sinh trudng riéng; Vi
khuan lam
Abstract
Utilization of pure CO, 5% for high nutrition Spirulina platensis CNT cultivation

In this paper, S. platensis CNT was studied on the ability to grow and absorb
CO, when be cultured at a laboratory scale in Zarrouks medium (16,8 g NaHCO /L),
scouring CO, 5% at the rate of 0,1 L/min for 1 hour combined with aeration at the rate
of 1,2 L/L/min for 8 hours, cultivating temperature of 30°C, light intensity of 5000 lux.
After 10 days of culture, S. platensis CNT reached the maximum specific growth rate
(u,.), maximum biomass yield (P, ), maximum dry biomass of 0,138/ day, 0,047 g dry
biomass/L/day, 0,612 g dry biomass/L respectively. In addition, this inoclulation also
has the ability to absorb 84,2 mg of CO/ L/ day with CO,at the concentration of 5%
corresponding to the CO, absorption efficiency of 28,39 %. Some parameters related
to S. platensis CNT culture technology such as pH of the suspension, inorganic carbon
content changing in medium, etc. are also introduced in this paper.

Key words: CO,; Biomass; Spirulina platensis; Specific growth rate; Cyanobacteria.

1. Pt van dé thai cta cac khi nay. CO, chiém téi mot

Cudc chién chdng bién dbi khi hau
gan ddy da trd thanh mot trong nhimng
cac chu dé chinh cua céc cudc tranh luin
quéc té, duoc xac dinh 13 mot thach thirc
16n nhét phai d6i mat & cap do toan cau
[1]. Céac khi nha kinh da dugc dugc xac
dinh 12 nguyén nhan chinh gay bién doi
khi hau [2]. Vi thé, cin co sy phat trién
ctia cac cong nghé dé kiém soat su phat

ntra khoi lugng céc khi nha kinh va déng
gbp tdi 60 % trong viéc lam tang nhiét
d6 khi quyén [3]. Trén thyc té, cong nghé
thu gitr va luu trit cacbon 1a mot phan
khong thé thiéu ciia cac bién phap giam
thiéu khi nha kinh [4].

Céc nghién ctru gan day cho thiy su
quan tim ngdy cang tang déi véi cac loai
vi khuan ¢6 kha ning ¢6 dinh CO,, dic
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biét 1a vi tdo va vi khuan lam [5]. Thong
qua qua trinh quang hop, cac loai vi tao
va vi khuan lam c6é kha ning cé dinh
cacbon cao hon nhiéu hon so véi cac loai
thuc vat trén can [6]. Cac loai nay c6 kha
nang chuyén doi CO, thanh sinh khoi, st
dung CO, hi€u qua bdi vi ching ¢6 thfa
sinh truéng nhanh. Hon nira, sinh khoi
cac loai nay mang lai gia tri thuong mai
cao, ¢6 thé bu vén cho qué trinh nudi.
Ngoai thuc pham chic ning, nhién liéu
sinh hoc, vi tao ciing c¢6 thé lam thtrc an
chan nudi giau protein, phan bon nong
nghi¢p, polyme sinh hoc va nhya sinh
hoc, glycerine,...

Chinh vi vay, trong nghién ctru nay,
CO, tinh‘ khiét da dugc tan dung nhu
mdt ngudn cacbon cho qua trinh nuoi
S. platensis CNT. Céc két qua vé sinh
truong, kha nang hap thu CO, va chat
lugng sinh khoi cua ching S. platensis
CNT, bién dong gia tri pH, ham lugng
HCO, va CO,* ctia m6i truong nudi cling
duogc trinh bay trong bdo c4o nay.

2. Vat liéu va phwong phap
nghién ciru

2.1. Vit li¢u

- Nguén CO, CO, tinh khiét véi ndng
d6 5% dugc lay tir CO, cong nghiép c6 do
sach 99%.

- Chiing vi khudn lam va méi truong
nuoi: Chung S. platensis CNT dugc cung
cdp tir BO suu tap vi tao va vi khuan
lam cia Vién Cong nghé Mdi truong,
Vién Han Lam Khoa hoc va Cong nghé
Viét Nam. M61 truong nudi Spirulina
platensis: moi trudng Zarrouk chuan cé
chira 16,8 ¢ NaHCO,/L.

- Bé tri thi nghiém: Chung Spirulina
platensis CNT duoc nudi trong cac dng
thuy tinh hinh tru 1 lit ¢6 chiéu cao 412
mm, duong kinh 60 mm. Mo6i trudong
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nudi duge suc khong khi véi tde do suc
khi 1,2 L/L/phut trong 8h két hop véi
suc khi CO, tinh khiét 5 % véi toc do
suc khi 0,1 L/phut trong 1h; cuong do
anh sang 1a 5000 lux v&i thoi gian chiéu
sang 8 h/ ngay, nhi¢t 6 nuoi 30°C. Ty
1¢ cip gidng ban dau 1a 0,15 g/L sinh
khéi kho (SKK). Thi nghiém dugc theo
doi trong 10 ngay. Céc cong thuc thi
nghiém nhu sau:

P6éi chung (PC): Moi  truong
Zarrouk 16,8 g/L NaHCO, + suc khong
khi,

Thi nghiém (TN): Moi truong
Zarrouk 16,8 g/LL NaHCO, + suc CO,5 %
tinh khiet két hop suc khong khi.

2.2. Phuong phap nghién ctru

Xdc dinh kha nang sinh truong cua
Spirulina platensis

Su sinh truong cua Vi khuan lam
(VKL) duoc xic dinh dya vao d6 thi
chuan phan anh méi twong quan giita OD
va trong lugng khé (TLK) theo phuong
trinh y = 0,6136x + 0,004 (trong d6 x la
OD s Y la TLK c¢ trong 1 lit dung dich
nudi cay (g/L)) va R* = 0,9997.

Téc dg sinh truong riéng p, Ndng
sudt sinh khoi P duge xic dinh theo
Seyedmahdi Hoseini va cdng su, 2013 va
Ravelonandro va cong su, 2011 [7, 8].

Dénh gid hiéu qua hap thu CO, ciia
Spirulina platensis

Higu suét hap thu CO, dugc tinh toén
bang nang suat kho cia VKL, ham lugng
cacbon ciia Spirulina platensis va khoi
lwong mol cia CO, va cacbon, khdi luong
cua CO, dau vao [9].

Cdc phiong phdp danh gid vé chat
liwong sinh khoi Spirulina platensis dugc
tién hanh theo Pang Pinh Kim va dong
tac gia (2015) [10].
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3. Két qua va thao luin

3.1. Kha nang sinh truong va hiéu
qua hap thu CO, cua chiing Sptrulma
platensis CNT trong moi trwong cé bo
sung CO, 5 % tinh khiét

Dé danh gia kha nang sinh truong
cia VKL, hang ngdy ciac mau dugc thu

Nghién ciru

dé do mat d6 quang hoc (OD) va xac dinh
sinh khéi kho. Duéi day 1a cac két qua
lién quan dén sinh truéng va hiéu qua
hép thu CO, cua Spirulina platensis CNT
trong cac diéu kién cua hai nghiém thirc
khéac nhau BC va TN.

Bing 1. Cic théng sé sinh trwéng va hi¢u qud hip thu CO, cua chiing Spirulina
platensis CNT

Cic thong so

Thi nghiém oD

P (g/L/

max umax

0 ngay 5 ngay 10ngdy | (g/L) | (ngay') | ngay)

F (%)

DC 030+0,01 | 041+0,01 | 0,67+0,02 | 0416 | 0,076 | 0022 | 20,82

N 0,30£0,01 ]0,56+0,02 ] 0,98+0,01 | 0,612 | 0,138 0,047 28,39

Ghi chu: DC: Méi truong Zarrouk 16,8 g/L NaHCO, + suc khong khi
TN: Méi truong Zarrouk 16,8 g/L NaHCO, + suc CO,5 % tinh khiét két hop suc khong khi

Cac két qua nghién ctru dugc trinh
bay trén Bang 1 cho thdy sau cac mdc thoi
gian 1a 5 ngay va 10 ngdy thuc nghiém,
céc thong sb sinh truong va hidu qua hap
thu CO, Spirulina platensis CNT & cong
thirc TN Iudn cao hon so véi cong thuc
DC. Piéu nay thé hién & sinh khdi, téc do
sinh truong riéng, nang suét sinh khoi cuc
dai va hiéu qua hap thu CO, sau 10 ngay
nuoi cua Spirulina platensis CNT & cong
thirc TN, dat tuong tng 1a 0,612 g SKK/L;
0,138/ ngay; 0,047 g SKK/L/ngay va
28,39 %. Trong khi, sinh khéi, tc do sinh
truong riéng, nang suat sinh khéi cuc dai
va hiéu qua hap thu CO, sau 10 ngay nudi
cua Spirulina platensis CNT & cong thirc
DC chi dat twong tng 1a 0,416 g SKK/L;

0,076/ ngay; 0,022 g SKK/L/ngay va 28,39
%. Két qua nay rat c6 y nghia khoa hoc va
thuc tién vi VKL ¢6 thé khai thac ngudn
cacbon dé quang hop tir CO, tinh khiét, goi
mo y tuong thu hoi CO, tir khi thai dot than
dé vira giam thiéu khi nha kinh va vira nu6i
dai tra VKL gidu dinh dudng, mo ra trién
vong ung dung ngudn CO, ré tién va hiéu
qué dé san xudt sinh khéi VKL

3.2. Gid tri pH cua maoi truwong nuoi
Spirulina platensis CNT trong diéu kién
suc CO, 5 % tinh khiét

Trong cic nhan t anh hudng truc tiép
dén sinh truong ciia VKL nhu anh sang,
nhiét dg, dinh dudng, pH,... thi pH la mdt
trong sd nhiing yéu t6 nhay cam nhat.

Bing 2. Dién bién pH ciia moi trwong nudi Spirulina platensis CNT trong diéu kign suc
CO, 5 % tinh khiét

Thoi gian DC N Thoi gian bC TN
(ngay) pH-Tr | pH-Sa | pH-Tr | pH-Sa | (ngay) | pH-Tr | pH-Sa | pH-Tr | pH-Sa
0 707 | 177 | 7.92 | 7,63 5 8,35 8,35 8,46 8,40
1 7,87 | 186 | 7,86 | 7,51 6 8,41 8,41 8,65 8,61
2 8,04 | 804 | 788 | 7,54 7 8,53 8,53 8,79 8,75
3 816 | 816 | 795 | 7,69 8 8,02 8,02 8,85 8,82
4 824 | 824 | 819 | 8,05 9 8,00 8,00 8,91 8,88

Ghi chii: Tr: trudc khi suc CO, hodc khéng khi; Sa: sau khi suc CO, hodc khong khi
DC: Moi truong Zarrouk 16,8 g/L NaHCO3 + suc khong khi;
TN: Moi truong Zarrouk 16,8 g/L NaHCO, + suc CO, 5% tinh khiét két hop suc khong khi
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Bang 2 trinh bay két qua dién bién
pH moéi truong nudi Spirulina platensis
CNT ¢ cong thite BC va TN trong 10
ngay thuc nghiém. Gid tri pH ¢ cong thuc
DC khong thay doi trude va sau khi suc &
tat ca cic ngay thuc nghiém. Con & cong
thiac TN, mot vai ngdy dau nghién ciu,
pH gidm xudng dudi 8 do bién doi tré
khi luong CO, cép vao nhiéu hon so véi
nhu cau nhu’ng sau do nhanh chéng phuc
héi vé khoang pH 8,5 - 9,0 thich hop cho
su sinh truong cua VKL [10]. Viéc didu
chinh pH ctia mdi trudong nudi Spirulina
platensis CNT bang khi CO, vé Vung
thich hop rat c6 y nghia trong viéc chuyén
hoa cac dang cacbon vo co hoa tan trong
moi truong. Phan tiép theo nhém tic gia

s& chimg minh sy thay d6i pH qua viéc tai
tao ion HCO, va giam lugong CO*.

3.3. Bién déng ciia cdc dang cacbon
vo co moi trwong nudi chiing Spirulina
platensis CNT

Thong thudng Spirulina platensis st
dung cacbon ¢ dang HCO," va hinh thanh
cac ion OH, CO> dan tm viéc pH trong
dich huyen phu luon c6 xu hudng tang
1én. Néu tiép tuc cap CO, vao dich nudi
thi pH s€ gidm xudng theo cac phuong
trinh sau day [11]:

HCO, + 2H,0 — [CH,0] + H,0 +
O, +OH

HCO, +OH - CO/>+H0

CO,*+CO,+H,0 - 2HCO,

Bing 3. Sw bién dpng ciia Hi CO, va CO/ trong méi trwong nuoi Spirulina platensis CNT

Thoi gian —re6— HCO'PC HCO.- Hco--TN

(ngay) | o o |C0;-Tr|co-sa| HODs | CO;-Tr | O, -5
0 1220000 | 12200.10] 42.00 | 41.95 |12200.00| 12241.01] 42.00 | 21.78
| 1218595 [ 12186.05| 4891 | 48.86 |12211.24]1225235] 3647 | 1625
2 [ 12149.80 [ 12149.99] 66.64 | 66.59 |12208.33 | 12249.44] 3790 | 17.68
3 [ 12013.83 [ 12113.93] 8438 | 8433 |1219441]1223552] 4475 | 24.53
4 1 12084.06 | 12084.16] 99.02 | 98.97 |12128.61]1216072] 77.11 | 56.89
5 11203542 |12035.52] 122.94 | 122.89 [11992.05]| 12033.17] 14427 | 124.05
6 11199936 [ 11999.46 | 140.68 | 140.63 | 1184135] 1188246 218.39 | 198.17
7 1 11923.99 [ 11924.09] 177.74 | 177.69 | 1168593 | 11727.04] 29482 | 274.60
8 [ 11850.19 | 11850.20 | 214.04 | 213.99 | 1159497] 1163608 | 339.56 | 319.34
9 [ 1180627 | 11806.37] 235.64 | 23559 [ 1150558 11546.70] 383.52 | 363.30

Ghi chii: Tr: trudc khi suc CO, hodc khéng khi; Sa: sau khi suc CO, hodc khong khi
DC: Méi truong Zarrouk 16,8 g/L NaHCO, + suc khong khi;
TN: Méi truong Zarrouk 16,8 g/L. NaHCO, + suc 5 % CO, tinh khiét két hop suc khong khi

Két qua nghién ctu trinh bay trén
Béng 3 chi ra rang ¢ cong thiac DC, do
trong khong khi ciing c6 mét lugng nhd
khi CO, tuy nhién ndng do khd thap
khoang 0,032% nén ham lugng cac ion
HCO, va CO> hau nhu khong thay dbi
trude va sau khi suc. Didu ndy ciing thé
hién & gia tri pH khong thay ddi trudc
va sau suc khong khi & cong thic thuc
nghiém nay trén Bang 2. O nghiém thirc
TN, véi viée st dung CO, 5% tinh khiét,
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pH ctia moéi trudng dan dan nim trong
khoang thich hop tir 8,5 - 9,5. Két qua
dat dugc 1a do ham lugng HCO, trong
ngay khong nglimng dugc tai tao va ham
lugng CO,* trong ngay ludn giam di sau
khi dugc suc CO,. Cu thé, & ngay thuc
nghiém dau tién, ham luong HCO; la
12200,00 mg/L trude khi suc CO, va sau
khi suc ham lugng HCO,” dugc tai tao dat
12241,11 mg/L, bén canh d6 ham luong
CO,* 12 42,00 mg/L trudce khi suc CO, va
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sau khi suc ham lugng CO32" giam xubng
21,78 mg/L. Nhu vay, cac két qua nghién
ctru thé hién trén Bang 3 cho thiy viéc
b6 sung CO, vao mdi truong nudi dé tai
tao ngudn HCO, - ngudn cacl?on chinh
va tao pH thich hop la ding dan cho su
sinh trudng cua Spirulina platensis [10].
Piéu nély cho thé}{, ¢ thé su qdung CO,
tinh khiét lam nguon cacbon b6 sung cho
qua trinh nuoi Spirulina platensis CNT.

Nghién ciru

3.4. Pdnh gid chit lwong sinh khoi
cua chung Spirulina platensis CNT

Trong san xuat sinh khéi Spirulina
platenszs nguorl ta khong chi quan tdm
dén nang suat sinh khdi ma con chat
luong sinh khéi cua loai VKL nay. Liéu
qua trinh suc 5% khi CO, tinh khiét c6
anh huong dén chét luong s1nh khdi VKL
hay khong? S4 liéu trinh bay trong Bang
4 s& gop phan tra 101 cau hoi nay.

Bing 4. Thanh phén protein, hydratcacbon va lipit ciia sinh khéi S. platensis CNT duwoc
nuoi trong moéi truwong suc khi CO,5% tinh khiét

Cong thirc Protein Hydratcabon Lipit
bC 49,35 £ 0,06 10,75 + 0,68 12,78 + 1,34
N 51,48+ 1,09 10,76 + 0,63 8,05+ 0,32

Céc két qua phan tich trén Bang 4 cho
thdy & cong thie TN ham lugng protein,
hydratcabon va lipit trong VKL dat 51,48
+ 1,09 %, 10,76 + 0,63 % va lipit khong
qua 9%, trong khi d6 & cong thirc BDC
ham lugng protein, hydratcabon thip hon
la 49,35 + 0,06 %, 10,75 £+ 0,68 % con
lipit cao trén 9%. Nhin chung, chét luong
Spirulina platensis CNT dugc nudi bang
khi CO, 5 % tinh khiét 1a tot, c6 thanh phan
protein, hydratcacbon va lipit turong duong
v6i chét luong Spirulina platensis d3 duoc
cong bd boi cong ty Siam Algae (SAC) cuia
Phong nghién ctru thuc phdm Nhat Ban
[12]. Cac két qua nghién ctru trén day 1a co
s& budc dau danh gia dé sir dung Spirulina
platensis CNT nhuy mdt thyc pham dinh
dudng hoac la nguyén li¢u cho cac muc
dich khac. Trong béi canh bién d6i khi hau
toan cau, Spirulina platensis CNT khong
chi déng gop tich cuc vao viéc gidm lugng
khi nha kinh ma con cé thé 1a sinh khoi tt
cho cac muc dich khac nhau.

4. Két luin

Trong diéu kién phong thi nghiém,
khi CO, 5% c6 thé b sung vao mdi trudng

nuoi Spirulina platensis CNT nhu mat
ngudn cacbon c6 gid tri. Trong do, ching S.
platensis CNT dat toc do sinh truong riéng
t6i da (M) nang suét sinh khéi cuc dai
P_ ), sinh khéi kho dat cuc dai & nghiém
thac TN 13 0 ,138/ngay, 0,047 g SKK/L/
ngay, 0,612 g SKK/L, tuong tng. Ngoai
ra, chung ndy ¢ kha nang hap thu 84,20
mg CO,/L/ngay va co thé dugc dinh hudng
cho céc nghién ciru lién quan dén kha nang
su dung CO, tr khi thai d6t than. Chét
lugng dinh dudng cua Spirulina platensis
CNT la cao khi nudi bang khi CO, 5% nhu
protein, hydratcacbon va lipit tuong duong
v6i chét lwong Spirulina platensis da duogc
cong bd boi cong ty Siam Algae (SAC) cua
Phong nghién ctru thye pham Nhat Ban.
TAI LIEU THAM KHAO

[1]. Lowe JA, Huntingford C,
Raper SCB, Jones CD, Liddicoat SK
and Goar LK (2009). How difficult is it to
revover from dangerous levels of global
warming?. Environmental Research
Letters, 4 (1). 014012 9 pages.

[2]. Solomon S, Qin D, Manning M,
Chen Z, Marquis M, Averyt KB, Tignor
M, Miller HL (2007). IPCC: Summary for
Policymakers, in Climate Change 2007:

109

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 27 - nam 2019



Nghién cuu

The Physical Science Basis. Contribution of
Working Group I to the Fourth Assessment
Report of the Intergovernmental Panel on
Climate Change, Cambridge University
Press, Cambridge.

[3]. Cousinsa A, Wardhaugh LT, Feron
PHM (2011). A survey of process flow sheet
modifications for energy efficient CO, capture
from fluegases using chemical absorption.
International Journal of Greenhouse Gas
Control, article in pressl.

[4]. Cao L, and Caldeira
K (2010). Atmospheric carbon dioxide
removal: Long-term consequences and

commitment. Environ. Res. Lett., 5, 024011.

[5]. Fan LH, Zhang YT, Cheng
LH, Zhang L, Tang DS, Chen
HL (2007). Optimization of carbon dioxide
fixation by Chlorella vulgaris cultivated in

a membrane-photobioreactor. Chem Eng
Technol 30 (8):1094-1099.

[6]. Jeong ML, Gillis IM and Hwang
JY (2003). Carbon dioxide mitigation by
microalgal photosynthesis. Bull. Korean
Chem. Soc., 24: 1763-1766.

[7]. Hoseini S, Abbas A, Saced A,
Mohamad SH, Fatemeh M (2013). Growth
response of Spirulina platensis PCC 9108 to
elevated CO, levels and flue gas. Biological
Journal of Microorganism 2™ Year, Vol. 2,
No. 8§, 29 - 36.

[8]. Ravelonandro PH, Dominique
HR, Claire JC, Arseéne I, Marson R (2011).
Improvement of the growth of Arthrospira
(Spirulina)  platensis  from Toliara
(Madagascar): Effect of agitation, salinity
and CO, addition. Food and bioproducts
processing 8 9 209 - 216.

[9]. Jorge AVC, Michele GDM,
Elisanagela MR, Fabricio BS, Felipe C,
Michele DRAZDS, Adriano AH, Ana PCDR
and Lucio B (2015). Biofixation of carbon
dioxide from coal station flue gas using
Spirulina sp. LEB 18 and Scenedesmus
obliguus LEB 22. African Journal of
Microbiology Research 9 (44): 2202 - 2208.

[10]. Pang Pinh Kim va dong tac gia
(2015). Nghién cvuu cong nghé sw dung khi
thai dot than dé san xudt sinh khoi vi tdo c6
gid tri dinh dudng. Bao céo téng két dé tai
KC08/2011 - 2015.

[11]. Iglesias-Rodriguez MD (2008).
Phytoplankton calcification in a high-CO,
world. Science, 320: 336 - 340.

[12]. Shimamatsu H (2004). Mass
production of Spirulina, an edible microalga.
Asian Pacific Phycology in the 21*' Century:
Prospects and Challenges. Kluwer Academic
Publisher, Printed in Netherlands.

BBT nhéan bai: 04/9/2019; Phan bién
xong: 20/9/2019

110

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 27 - nam 2019



