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TOM TAT

Vi tdo duwoc biét dén 1a mét nguon quan trong sdan xuat cac hop chat hitu co, ing dung vao
nhiéu linh vuc khac nhau. Viéc nudi cay vi tao chi yéu siz dung md hinh nudi huyén phu, tiéu thy
nhiéu niede va nang lirong, viéc thu hoach doi héi nhiéu chi phi va céng lao dong. M6 hinh nudi cdy
tao trén hé thong Twin-layer photobioreactor ¢ thé khic phuc nhitng nhwoc diém trén. Trong
nghién ciru ndy, hé thang TL-PSBR nghiéng duwoc sir dung dé nudi cdy vi tao Haematococcus
pluvialis va thi nghiém bé sung nguén carbon tir musi NaHCO3z hogc musi CHsCOONa & c&c nong
@6 khéac nhau. Két qud thiz nghiém cho thay musi CHsCOONa néng dé 35 mM bé sung vao moi
trieong nudi cdy vi tao H. pluvialis cho hiéu qud cao. Lwong sinh khoi khé thu dwoc trén hé thong
dat 94,78 g m?, lwong astaxanthin tich lity dat 1275,03 mg m? chi sau 10 ngay nudi. Céac két qua
nay cao hon rdt nhiéu so véi khi chi siz dung khi CO, (SKK tang 1,91 lan; lwong astaxanthin gap
3,32 lan, t/ 1¢ astaxanthin tich liy trong sinh khéi hon 1,75 lan). Két qud duwa dén kha néng sir dung
CH3COONa vao nudi cdy vi tao trén hé thang TL-PSBR nghiéng, sdn xudt astaxanthin.

Tir khoa: Astaxanthin; carbon source; Haematococcus pluvialis; porous substrate; twin-layer,
photobioreactor

1. Giéi thigu

Trong tu nhién, vi tao 1a mot ngudn quan trong san xuét cac hop chat hitu co, cac hop
chat khai thac tir nudi ciy vi tao c6 thé duoc ing dung trong chin nudi hodc san Xuit cac san
pham c6 ich cho stic khoe cta con ngudi. Cong nghé nudi ciy vi tao dé thu nhan sinh khdi
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va c4c hop chat tir vi tao, md hinh nudi phd bién thuong thay Ia nudi cdy huyén phu. Tao
duoc nudi ¢ dang dich treo trong cac hé théng nudi ha hoic cac budng photobioreactor kin.
Hé thng dich treo hé don gian, viéc xay dyng va van hanh it ton kém nhung ning suét sinh
khéi thuong khdng cao va dé bj nhidm do tao tiép xdc truc tiép véi méi trudng ngoai (Ozkan
et al. 2012). Hé théng photobioreactor kin c6 nhiéu dang thiét ké khac nhau nhu dang 6ng,
dang bén cau, dang cot thang ding. Cac hé thdng nudi kin dé kiém soat diéu kién méi trudng,
han ché nhidm ban nhung chi phi ldp dat va van hanh cao (Kiperstok, Melkonian, & Becker
2016). Nhin chung, cac md hinh nudi ciy déu can tiéu thu nhiéu nude va ning luong cho
viéc nudi tao, trao doi khi bi han ché, anh séang bi 1am lodng; tir d6 sinh khi thu duoc thap,
viéc thu hoach doi hoi nhiéu chi phi va cong lao dong (Gross, Jarboe, & Wen 2015).

Bén canh md hinh nuéi ciy huyén phu, vi tao con dugc nudi ciy trén cac hé théng nuoi
ciy quang sinh hoc sir dung té bao tao bat dong. Tiém ning cta cac photobioreactor (PBR)
dua trén mang sinh hoc cho cac ung dung khac nhau da dugc céng nhan tu lau. Nhiéu loai
PBR dua trén mang sinh hoc da duoc phat trién cho cac tng dung khac nhau (Li, Strous, &
Melkonian 2017). M hinh nudi cy nay c6 thé st dung dé nudi cay nhiéu loai vi tao: tao luc
Halochlorella rubescens, Isochrysis sp., Tetraselmis suecica, Phaeodactylum tricornutum,
Nannochloropsis sp. (Naumann et al., 2013; Nowack, Podola, & Melkonian 2005; Yinetal.,
2015; Zhang et al., 2014). So véi cac hé théng PBR dang huyén phu, cac hé thong da trén
mang sinh hoc ¢6 nhiéu vu diém hon, sinh khéi thu duoc ciing cao hon dang ké (Berner,
Heimann, & Sheehan 2014; Gross et al., 2015; Ozkan et al., 2012). Tai Viét Nam, hé théng
Twin-layer porous substrate photobioreactor (TL-PSBR) nghiéng di dwoc nghién ctu thiét
ké xay dung va dang tién hanh cai tién, ti wu cac diéu kién nudi ciy cac loai vi tao (Do et
al., 2019). Nghién ctru nay dé cap dén viéc cai thién diéu kién nudi ciy vi tao Haematococcus
pluvialis trén hé théng TL-PSBR nghiéng dé thu duoc sinh khdi va tong lugng astaxanthin
cao hon, phuc vu cho cac muc dich tiép theo.

Astaxanthin dugc biét dén 1a mot hop chét cé hoat tinh chdng oxy hoa cao, dugc ung
dung trong chin nudi thity sinh vat, thuc phdm chire nang va tri bénh. Astaxanthin c6 thé san
Xuat tir nhiéu ngudn khéc nhau. Trong d6, Haematococcus pluvialis 1a mot 10ai vi tao luc cé
nhiéu trién vong trong san xuat & quy md 16n. Sy ting trudng va tich lily astaxanthin cua
H. pluvialis chiu anh huéng caa nhiéu yéu tb nhu ngudn carbon, anh sang, nhiét do, pH...
Trong d6, ngudn carbon 12 mot yéu td anh huong manh dén vi tao. Trén md hinh nudi ciy
huyén phu, théng thuong, ngudn carbon dé vi tao sir dung dén tir khi CO,. Bén canh do, vi
tao H. pluvialis da dugc cong nhan cé hoat tinh carbonic anhydrase (CA) ngoai bao nén co
kha ning sir dung cac mudi bicarbonate nhu mot nguén carbon chinh; CA ngoai bao chiju
trach nhiém chuyén di carbonate thanh CO> ty do dé tao thuan lgi cho qué trinh dong hoa
CO2 (Anon n.d.; Emma Huertas et al., 2000; Kang et al., 2005; Merett, Nimer, & Dong 1996;
Oslan et al., 2021). Viéc sir dung bicarbonate c6 thé cho két qua ting sinh khéi tét hon khi
sir dung CO2 (Anon n.d.; Kang et al. 2005). Ngoai ra, ngudn carbon hiru co nhu mubi acetate
cling da duoc danh gia 13 ngudn carbon hitu co tot dé nudi di dudng tao Haematococcus,
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gilip tdng cuong ca Sy tang trudng va sy hinh thanh astaxanthin (Hata et al., 2001; Jeon, Cho,
& Yun 2006; Kang et al., 2005; Kobayashi, Kakizono, & Nagai 1993; Orosa et al., 2001).
Acetate c6 thé duoc sir dung dé nudi vi tao H. pluvialis theo phuong thirc di dudng, tic chi
sir dung acetate 1am ngudn carbon, hoic phuong thirc nudi hdn dudng, tao dong thoi sir dung
ngudn carbon vé co tir CO2 va ngudn carbon hitu co tir acetate. Trong d6, phuong thuc nudi
hdn dudng c6 nhidu vu diém hon, mat do té bao cao hon va giam thiéu dugc cac yéu tb
nhiém (Goksan, Ak, & Gokpinar 2010; Pan-utai, Parakulsuksatid, & Phomkaivon 2017).
Trén hé théng TL-PSBR nghiéng, 4p dung cho nudi cdy H. pluvialis, ngudn cung cp carbon
cho vi tao chu yéu 1a khi CO..

Trong nghién ciru ndy, vi tao H. pluvialis duoc nudi trén hé thong TL-PSBR nghiéng
va tién hanh thir nghiém viéc sir dung mudi bicarbonate hoic mudi acetate 1am ngudn carbon
cling véi khi CO2. Tir d6 Iya chon ngudn carbon va ndng dé pht hop dé nang cao kha niang
sinh trudng va tich lily astaxanthin ctia vi tao H. pluvialis nudi cé dinh trén hé théng.

2. Vit liéu va phwong phap nghién ciuChising vi tdo va nudi cdy huyén phi truwéc khi
cé dinh vi tdo

Chung vi tao H. pluvialis CCAC 0125 dugc cung cap bai bd suu tap tao Dai hoc Cologne
(Culture Collection of Algae at the University of Cologne), Puc. Chung thuan dugc nudi giir
trong binh tam gic 100 mL chira 50 mL moi trudng BG-11, duy tri nhiét d6 & 16-20°C, chiéu
dén huynh quang 14 gio/ngay véi cudong do sang dat khoang 30 pmol photon m2 s,

2.2. Thiét ké thi nghigm

Céc nghién ctru dugc tién hanh trén hé thdng quang sinh hoc hai 16p mang theo mo ta
hé thong ciia Tran Hoang Diing va cong sy nam 2019 (Tran, 2019). M6 hinh hé thdng duoc
thé hién trén Hinh 1 (Do et al., 2019).

Hinh 1. Bdn vé hé thong Twin-layer porous substrate photobioreactor nghiéng
(A). Hé thdng cung cap chat dinh durdng va khdng khi cho h¢ thang nudi;
(B). Vi tri cua hé thong den va chamber, (C).cac thanh phan trong mgt chamber
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Cécthingh@nlduqcthuclﬁéngénr

a. Nghién citu dnh hweng cia nong dé NaHCO3 hoa tan trong méi trwong BG-11 dén
sinh truong va tich lity astaxanthin cua Vi tao H. pluvialis: ¢ noi dung nay, thi nghiém dugc
bé tri suc CO2 vao méi trudng nudi dé cung cip nguyén liéu cho qué trinh quang hop cua
tao, NaHCOs voi ndng do tir 10 dén 80 mM dugc thém vao giai doan cac ngay 8, 9, 10 cua
qua trinh nuéi. Nghiém thtrc chi suc CO2 vao méi truong nudi duge dung lam dbi chung.

b. Nghién citu dnh huong cia nong dé CHsCOONa hoa tan trong méi truong BG-11
dén sinh truéng va tich lily astaxanthin ciia vi tao H. pluvialis: twong ty thi nghiém truéc,
khi CO, duoc suc vao mdi truong nudi va CH3COONa véi ndng d6 tir 5 dén 40 mM duogc
thém vao giai doan cac ngay 8, 9, 10 cua qué trinh nuéi. Nghiém thic chi suc CO2 vao moi
truong nudi duoc ding lam ddi ching.

2.3.  Phwong phép thu nhdn sinh khéi tdo va chuyén Ién nudi bdt déng trén h¢ thong
Twin-layer porous substrate photobioreactor nghiéng

a. Thu nhdn sinh khdi tao tir binh nudi huyén phu: vi tao H. pluvialis dugc nhan nudi
sinh khéi trong binh 2 L, nhiét do & 23°C, chiéu dén huynh quang 14 gid/ngdy, cudng do
khoang 50-60 pmol photon m? s, suc khi CO2 0,5 % & murc 0,5 mL phat . Trudc khi tién
hanh chuyén tao 1&n hé théng nuéi, vi tao trong cac binh 2 L dugc thu nhan biang cach i tm
loai bo dich ndi.

b. Cé dinh vi tdo 1&n hé thong TL-PSBR nghiéng: dé chuén bi cho viéc ¢ dinh tao 1én
hé théng, phan budng nudi dugc vé sinh véi Javel va nuéc sach; 2 16p mang gom 16p soi
thaty tinh va l6p chét nén duoc cit theo kich thudc cia budng nudi. Lop soi thay tinh ngam
ngap nudc, Xit con 70° va trai 1én chamber, 16p chat nén bing gidy kraft dwgc vé cac 6 tron
(dién tich mdi 6 khoang 50,24 cm?), ngdm ngap nudc, hap khir tring va trai 1én trén 16p soi
thay tinh. Vi tao duoc quét 1&n cac 6 tron voi mat do ban dau 12 7,5 g m2.

¢. Piéu kién nubi cdy sau khi cé dinh vi tdo: vi tao sau khi ¢ dinh trén hé théng TL-
PSBR nghiéng duoc nudi ciy trong vong 10 ngay. Méi trudng BG-11 (pH = 7) dwoc st dung
dé cung cip dinh dudng cho tao sinh truong trén 4 chamber tir ngay 1 dén ngay 7, mdi
chamber str dung 10 L méi trudng va dugc thay mai sau mdi 2-3 ngay nudi. Sau do, moi
truong BG-11 dwoc thay bing méi truong HDT (mdi trudng stress) vao 3 ngay nudi cudi
cling. Khi CO2 duoc suc vao méi trudng nudi véi luu luong 3,6 mg mL™t phatt. Nhiét do
phong kiém soat trong khoang 21-25°C. Anh sang chiéu tir dén cao 4p Na 250W, chu ki sang
t6i 14:10 gio.

2.4. Cac chitiéu theo doi

a. Sur sinh truong cua Vi tao: dugc tinh toan dugce trén lugng sinh khéi kho thu duoc
trén mdi m? nudi ciy sau 4, 6, 8, 10 ngay nudi. Sinh khdi tao twoi dugc thu bang cach ding
miéng nhua cao 1&n Iép chéat nén va cho vao dng dung mau (my), siy & nhiét d6 60-80°C dén
khi kho hoan toan va can dé xac dinh khéi luong dng mau tao khd (m2). Sinh khéi tao kho
thu duoc trén mdi m? (m) duoc tinh theo cong thirc m (g m2) = (mz—m;)/0,005024.
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Ham hrong astaxanthin trong sinh khai khd (A%): can 0,001 g (1000 ug) bot tao kho
vao cac 4ng nghiém nhwa 5 mL, bd sung 1 mL acetone 90%, lac manh véi bi thuy tinh trong
3-4 gid, chuyén dich tao sau khi lic sang eppendorf 2 mL, bd sung thém acetone 90% cho
du 2 mL, li tAm 16000 vong phat™ trong 2 phat, hat dich néi dé do OD & budc séng 530 nm.
Toan bd quy trinh thuc hién dién ra trong ti hoac anh sang khuéch tan. Luong astaxanthin
trong dich chiét duoc tinh dia theo phuong trinh duong chuan dyng trén astaxanthin chuan
phén tich (Sigma — Aldrich): y=0,0577x + 0,0131; trong d9, y la gia tri OD do duoc ¢ budc
s6ng 530 nm, x la ndng do astaxanthin trong dich chiét (ug mL™) (Do et al. 2019). Ham
lwong astaxanthin trong sinh khéi khé dugc tinh theo cong thirc: %A = (x (ug mLY) x 2 (mL)
x 100)/(0,001 (g) x 1000000).

2.5. Phan tich da liéu

Cac s liéu thu duoc s& dugc xur |i bang MS Excel 2016 va phan mém xir Ii théng ké
R (ver 4.2.1). Céc gi4 tri duoc trinh bay ¢ dang gia trj trung binh + d6 léch chuan (SD) cua
3 1an 13p lai nghiém thuec.
3.  K&étqua vathao luan
3.1. Anh hwong cia vigc bé sung NaHCO3 dén sinh truéng va tich liiy astaxanthin ciia
vi tdgo H. pluvialis nudi trén hé théng TL-PSPBR nghiéng

Pdnh gid két quda tang sinh khéi Vi tdo

H

6
H

H
H
+

by

Tong sinh khéi kh (g m?)
40

0 10 20 30 40 50 60 70 80
Nong do NaHCO; (mM)
Hinh 2. Két qua sinh khoi khd cua vi tdo H. pluvialis trong méi trong
‘ bé sung NaHCO3 (g m?) , ,

Sau 10 ngay nudi, dieu kién nudi bé sung 60 mM NaHCOs cho két qua sinh khoi kho
cao nhat, dat 62,09 g m. Cac diéu kién nudi bd sung 50 va 70 mM NaHCO3 cho két qua
sinh khéi khd thap nhét, lan luot dat 50,34 va 52 g m™. Sau 10 ngay nudi, hau hét cac nghiém
thirc bd sung NaHCO3 déu thu duoc két qua sinh khdi kho cao hon ddi chimg (BC) chi bd
sung COz (sinh khbi kho dat 49,58 g m?). Két qua xtr |i thong ké cho thay su khac biét co y
nghia théng ké (p < 0,05; n = 3). Biéu nay cho thay viéc bé sung NaHCO3 vao moi truong
nudi ¢6 anh hudng nhit dinh dén sy tiang sinh khdi cua vi tao H. pluvialis.
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Pdnh gid két qud tich lily astaxanthin cia Vi tdo

Ham lgng astaxanthin (%)

=
i

1,5

1,0

= -

0 10 20 30 40 50 60 70 80

Néng dp NaHCO; (mM)

Hinh 3. Két qua ham heong astaxanthin trong sinh khai kho cuza vi tdo H. pluvialis

Sau 10 ngay

trong méi trwong bé sung NaHCO3 (%) ’ ‘
nuoi, ti I¢ ham lugng astaxanthin trong sinh khoi khé ¢ 4 dieu kién nudi

b6 sung 10-40 mM NaHCOs la thap nhat, dat xdp xi 1%. Diéu kién nudi bd sung 60 mM
NaHCO; cho két qua cao nhat, dat 1,77%. Két qua nay cao hon nhiéu so véi PC chi bd sung
CO; (dat 0,75%) va cd su khac biét 16n so vai tat ca cac nghiém thirc con lai (p < 0,05; n =
3). Két qua tinh toan ham luong astaxanthin tich Ity theo dién tich nuéi thu duoc sau 10
ngay nudi cho thay diéu kién nudi bd sung 60 mM NaHCOs 1a diéu kién nudi c6 két qua tich
lity astaxanthin cao nhét, dat 1096,55 mg m, cao hon 2,9 1an so BC (384,10 mg m™).

3.2. Anh hwéng cia vige bé sung CHsCOONa dén sinh trwéng va tich lily astaxanthin
ciia vi tdo H. pluvialis nuéi trén hé théng TL-PSPBR nghiéng

Pdnh gid két qua tang sinh khéi vi tao

Téng sinh khoi kho (g m?)

Hinh 4.

=
=1

il

-

=
=1

0 5 10 15 20 25 30 35 40
Néng d$ CH;COONa(mM)
Két qua sinh khai kho cia vi tdo H. pluvialis trong méi trirong
bé sung CH3COONa (g m™)

Sau 10 ngay nudi, diéu kién nudi bo sung 35 va 40 mM CH3COONa la cac diéu kién
c6 két qua sinh khdi kho cao nhat, 1an luot dat 94,78 va 95,52 g m2. Cac diéu kién nudi dugc
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bé tri bé sung 5-30 mM CH3COONa nhin chung cho sinh khéi kho dat trén 65 g m. So
sanh luong sinh khéi khé thu dugc & cac nghiém thire bd sung CH;COONa véi BC chi sir
dung CO (sinh khdi kho dat 49,58 g m), cac nghiém thirc bd sung CH3COONa déu cho
két qua cao hon va c6 sy khéac biét rd rét (p < 0,05; n = 3). Nhu vy viéc bd sung CH;COONa
vao mai trudng nudi thuc sy ¢6 anh huong manh dén su ting sinh cia vi tao.

Padnh gid két qud tich lily astaxanthin cia Vi tdo

=
15 20 25 30 35 40

1,5

1,0

Ham lrgng astaxanthin (%)
0,5

= -

0

Hinh 5. Két qua ham leong astaxanthin trong sinh khai kho cua vi tao H. pluvialis
trong méi trwong bo sung CHsCOONa (%)

Sau 10 ngay nudi, ti 1& ham luong astaxanthin tich lily trong sinh khéi kho cua vi tao
H. pluvialis thap nhét & diéu kién bd sung 30 mM CHsCOONa, chi dat 0,82 %. Diéu kién
b sung 10 mM CHsCOONa 1a diéu kién nudi dat két qua cao nhat, dat 1,51 %, két qua nay
khéc biét hoan toan so véi tat ca cac diéu kién nudi con lai (p < 0,05; n = 3). Két qua tinh
toan ham luong astaxanthin tich lity theo dién tich nudi cho thiy diéu kién bd sung 10 mM
CH3COONa dat 1019,14 mg m sau 10 ngay nuoi. Tuy nhién, luong astaxanthin thu dugc
con lién quan dén sinh khéi tao thu duoc, nén ddy chwa phai 1a diéu kién nudi thu duoc lugng
astaxanthin cao nhit, ma nghiém thirc b6 sung 35 mM CHsCOONa mdi la nghiém thiic cho
két qua tich liy astaxanthin cao nhat, dat 1275,03 mg m; cao gip 3,32 lan so véi DC (dat
384,10 mg m?).

Viéc bd sung thém ngudn carbon vira c¢6 ¥ nghia véi sinh truéng, vira ¢6 ¥ nghia voi
su tong hop astaxanthin caa vi tao. Trong thoi gian dau, tao méi duoc ¢ dinh trén 16p nén
s& nhan diéu kién dinh dudng doi dao va anh sdng manh dé sinh trudng. Theo thoi gian, 16p
Vi tao ting sinh ngay cang day. Lop tao phia chiu anh huéng cua didu kién anh sing manh
va luong dinh dudng it hon nhanh chéng chuyén sang pha do, ting cudng tich liy
astaxanthin; trong khi dé, 16p tao phia duéi van ¢ trang thai pha xanh. Lugng tao xanh nay
c6 diéu kién dinh dudng hon nhung lai bi che bong, han ché vé anh sang. Viéc bd sung thém
carbon vao mdi truong ldc ndy s& gilp cho tao tiép tuc ting sinh (Kang et al., 2005),

=
5 10
Nong dé6 CH,COONa (mM)
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(Cifuentes et al., 2003). Thém vao d6, viéc bd sung thém carbon vao méi truong nudi tao da
duoc lam can kiét dinh dudng con giap tang ti 1€ C/N trong moi truong nudi, kich thich H.
pluvialis chuyén sang pha tich lity astaxanthin nhanh chong chi trong vong 1 dén 3 ngay va
tich lity astaxanthin véi ham lugng l6n (Kakizono, Kobayashi, & Nagai 1992), (Tripathi,
Sarada, & Ravishankar 2002). So véi cac phuong phap str dung cac tac nhan khac nhu chiéu
&nh sang cao, thiéu hut nito, séc mudi... thi phuong phap cam ung bang cach b sung thém
C ¢6 tinh kha thi, d& dang &p dung hon, c6 thé sir dung trén quy mé 16n (Luu, 2017; Wan et
al., 2015).

Qua thtr nghiém véi 2 ngudn carbon NaHCO3 va CHsCOONa, két qua da chi ra rang
ca hai ngudn carbon déu co tac dong tich cyc trong viée nang cao sinh khdi va kha niang tich
lity astaxanthin ctia vi tio Haematococcus pluvialis. Sau thoi gian bd sung NaHCO3 vao moi
trudng nudi cdy, té bao tao chi yéu & dang cyst va tich lily astaxanthin bén trong té bao, ham
luong astaxanthin tich Iiiy trong té bao taing manh (Hinh 5A). Két qua tuong ty ciing dugc
Luwu Thi TAm (2017) ghi nhan trén mé hinh nudi cay huyén phu vi tao H. pluvialis HB (Luu
2017). Mot sb6 nghién ciu khéc trén thé gioi ciing c¢6 cung két luan vé viéc st dung
bicarbonate dé gitp H. pluvialis ting sinh khéi tét hon khi chi st dung CO, (Devgoswami
etal., 2013; Kang et al., 2005). Vi nguon carbon 1a CHsCOONa, két qua ghi nhan sau thoi
gian b6 sung, mudi acetate c6 anh huéng rat 16n dén su sinh trudng cua vi tao H. pluvialis,
hinh anh thu dwoc khi quan sét trén kinh hién vi van cho thiy kha ning sinh san caa H.
pluvialis sau 10 ngay nudi (Hinh 5B). Trudc day, cac nghién ctiu nudi cdy vi tao H. pluvialis
dang dich treo ciing cho thiy acetate c6 anh hudng kich thich sinh truéng va cam tng tich
Iy astaxanthin (Cifuentes et al., 2003; Kang et al., 2005).
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Hinh 6. Hinh thai té bao cua vi tdo H. pluvialis dwéi Kinh hién vi dé phéng dai 10x
khi nuéi trong méi truong bé sung NaHCO3 (A) va CH3COONa (B)
So sénh két qua thir nghiém giira 2 diéu kién nudi bd sung nguén carbon vé co tir
NaHCOs va ngudn carbon hitu co tir CH3COONa, ¢d thé thay rang mudi bicarbonate cé anh
huong manh dén viéc cam ¢ng, kich thich tao ting cudng tich lily astaxanthin cua, trong khi
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mubi acetate co tac dong tich cuc hon dén sinh khéi cua vi tao H. pluvialis. Bén canh do,
luong astaxanthin thu dugc sau 10 ngay nuéi trong diéu kién nudi b sung CHsCOONa 35
mM la cao hon, dat 1275,03 mg m2. Ap dung diéu kién nudi nay di ting hiéu qua nudi cdy
vi tao H. pluvialis trén hé théng TL-PSPBR nghiéng Ién rat nhiéu so véi viéc chi bo sung
khi CO2 vao méi truong nudi. Cu thé, luong sinh khéi khé thu dugc sau thoi gian nudi da
tang hon 1,91 lan; lugng astaxanthin cao hon gép 3,32 1an va ti 1¢ astaxanthin tich Iy trong
sinh khéi ciing nhiéu hon 1,75 lan.

Véi @i tugng nudi cay 1a vi tao H. pluvialis, hé théng TL-PSPBR nghiéng da thanh
cdng nudi ciy va kich thich vi tao san xuat astaxanthin. Luong astaxanthin thu dwoc trong
nghién ctru nay c6 thé dat 127,50 mg m ngay ™ két qua nay cao hon va thoi gian nudi ciy
ngan hon so voi mot sé cac nghién ciru trude day. Trén mo hinh nuéi cay huyén phu, hé
thdng nudi bé ha ngoai troi duoc tién hanh boi Wan va cong sy (2014) nudi vi tao trong 20
ngay, luong astaxanthin thu duoc khoang 40 mg m? ngay™ (Wan et al., 2014); hé théng nudi
bé ho trong nha (Zhang et al., 2009) nudi vi tao trong 12 ngay, astaxanthin thu dugc 61 mg
m2ngay? (Zhang et al., 2009); Luu Thi TAm (2017) thu dugc lugng astaxanthin khoang 92
mg m2 ngay! khi nudi vi tao trong cac binh 10 L kin (Luu 2017; Tran et al., 2019). Trén mb
hinh nudi ciy tao bt dong, Wan va cong su (2014) da nudi cay H. pluvialis trong 12 ngay
va thu duoc lugng astaxanthin dat 65,8 mg m? ngay™, ti 18 astaxanthin trong sinh khéi kho
dat 1,3% (Wan et al., 2014).

Mot s6 nghién ctu trude ddy sir dung mé hinh nudi ciy dich treo dé nudi vi tao
H. pluvialis, c6 thé ghi nhan duoc ti 1¢ astaxanthin rat cao, dat tir 2 dén hon 4% (Zhang et
al., 2009), (Torzillo et al., 2003). Trong céng b ctua Luu Thi TAm (2017), tac gia da nudi vi
tao H. pluvialis trong hon 30 ngay, ti I¢ astaxanthin dat 4,88 %, luong astaxanthin thu duoc
trong khoang 92 mg m™ ngay™ (Luu 2017; Tran et al., 2019). Nhung trong san Xxut, thoi
gian nudi va nhat 1a lvgng san pham thu dwgc (sinh khéi va astaxanthin) 1a nhitng yéu tb gop
phan khong nho trong viéc tao ra loi nhuan, duoc quan tim dé hudng téi tng dung san xuét.
Nhu vay, véi thoi gian nudi chi 10 ngay (2 pha xanh va do), thu dugc 9,48 g m? ngay* SKK;
127,5 mg m ngay astaxanthin, ciing véi cac wu diém it hao phi vé hé théng va nhan lyc...
hé thong TL-PSPBR nghiéng di cho thdy nhiing uu diém dé tng dung nudi va thu nhan
astaxanthin tur vi tao H. pluvialis trén quy mo Ion.

4. Kétluan

Heé théng TL-PSPBR nghiéng sir dung méi truong BG-11, ngudn carbon bd sung tir
mudi CH3COONa ndng d6 35 mM & ngay nudi 8, 9, 10 1a diéu kién nudi co thé duogc sir
dung dé nudi cdy vi tao H. pluvialis CCAC 0125 dat hiéu qua cao.

% Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

Microalgae are known to be an important source of organic compounds with many different
applications. However, microalgae culture mainly uses the suspension culture model, consumes a
lot of water and energy, and harvesting requires money and labor. The Algae culture model on Twin-
layer photobioreactor system can overcome the above disadvantages. In this study, the inclined TL-
PSBR system was used to culture Haematococcus pluvialis microalgae and tested for carbon source
addition from NaHCO3; or CH3;COONa at different concentrations. The test results showed that 35
mM CH;COONa was added to the H. pluvialis microalgae culture medium for high efficiency. The
amount of dry biomass obtained on the system reached 94.78 g m, and the accumulated astaxanthin
amount reached 1275.03 mg m™ after only ten days of culture. These results are better than using
only CO (dry biomass increased by 1.91 times; astaxanthin amount was 3.32 times, and the
percentage of astaxanthin accumulated in biomass was more than 1.75 times). The results suggest
using CHzCOONa in microalgae culture on a tilted TL-PSBR system, producing astaxanthin.

Keywords: Astaxanthin; carbon source; Haematococcus pluvialis; porous substrate; twin-
layer; photobioreactor
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