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TOM TAT

Vi tao Haematococcus pluvialis hién nay duwoc nuéi dé thu astaxanthin tu nhién trong céc hé
thong nubi huyén phu hodc ¢é dinh. Khi nuéi tao theo kiéu quang ti duéng, hé thong chiéu séng
dnh huong rat \ém dén su sinh truéng va tich lily astaxanthin trong té bdo. Trong nghién cizu nay,
hé thang twin-layer porous substrate photobioreactor diroc sir dung dé nudi cé dinh H. pluvialis
véi chiéu sang bang Light Emitting Diode (LED) don sdc mau dé hoac lam hodc két hop dé va lam
dong thoi. C4c chu ki sang/tsi khac nhau cia LED dé va lam dwoc ap dung va lira chon dya trén
tiéu chi sinh trudng va tich lity astaxanthin cua Vi tao. Sw két hop anh sang LED dé va lam ¢ curong
dé séng 300-400 pmol photon.m?.s™ cho két qud tdang sinh khai khd va tich liiy astaxanthin cao
nhat, véi ché dg chiéu sang 24 gio sang:0 gio toi cho két qud sinh khai khd vi tdo dat 111,6 g.m™
va tich lily astaxanthin 1,3% chi sau 10 ngay nuéi. Viéc sir dung dnh sang don sdc tir LED cho thdy
hiéu qud vé nang lirong va c6 kha néng 1mg dung cho viéc nudi cdy tdo cé dinh trong cac hé thong
twin-layer porous substrate photobioreactor quy mé lon hon.

Tir khoa: Astaxanthin; Haematococcus pluvialis; Light Emitting Diode; hé théng quang sinh
hoc chit nén x4p

1.  Gioithiéu

Astaxanthin dang dugc chl ¥ nghién ciu boi hoat tinh khang oxy hoéa cao hon han
nhitng carotenoid khac. Astaxanthin duoc tim thay tir nhidu ngudn khac nhau nhu phé liéu
gidp xac thuy san, nam men... va mot sé loai vi khuan (Dominguez-Bocanegra, Ponce-
Noyola, & Torres-Munoz, 2007; Tsubokura, Yoneda, & Mizuta, 1999). Thuc nghiém cho
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Tran Hoang Dung (2020). The effects of light from light Emitting Diode on the growth and astaxanthin
accumulation of haematococcus pluvialis cultivated in the angled twin-layer porous substrate
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thiy ham luong astaxanthin thu duogc trén nhimg ddi twong nay kha thap, va khong thich
hop cho quy mé I6n ciing nhu san xuit thuong mai. Tuy nhién, déi véi loai tao luc
Haematococcus pluvialis lai cho thiy kha ning tong hop astaxanthin véi ning suit cao
(chiém 5-6% sinh khéi khd (SKK)) so véi cac ddi tuong nghién ctu khéc, cho thiy mét
tiém ning nudi cdy va san xuit astaxanthin & quy mé 16n (Dominguez-Bocanegra et al.,
2007; Kang, An, Park, & Sim, 2006; Lorenz, & Cysewski, 2000; Zhang, Wang, Wang,
& Liu, 2014).

Hién nay, san xuat astaxanthin & tao H. pluvialis phd bién v&i mé hinh nuéi cdy dang
dich treo con ton tai nhiéu nhugce diém nhu sinh khi thap (0,05 %-0,06 % luong dich
nudi), tén kém khi thu hoach va can nhiéu cong lao dong (Aflalo, Meshulam, Zarka, &
Boussiba, 2007; Olaizola, & Huntley, 2003; Suh, Joo, & Lee, 2006). Trong khi d6, mo
hinh nudi cdy tao cé dinh trong hé théng twin-layer porous substrate photobioreactor (TL
PSBR) don gian hon ma lai khic phuc duoc nhitg nhuoc diém caa mé hinh nudi cay dang
dich treo nhung lai chua phé bién (Benstein, Cebi, Podola, & Melkonian, 2014; Li, Strous,
& Melkonian, 2017; Podola, Li, & Melkonian, 2017). Hé théng chiéu sang thudong duoc
dung cho kiéu nudi cb dinh nay 1a anh sang tir dén natri cao ap cong suit cao dé kich thich
sinh treang va chuyén pha cua vi tao H. pluvialis (Do et al., 2019; Kiperstok, Sebestyén,
Podola, & Melkonian, 2017; Li, Podola, Schultze, & Melkonian, 2019; Schultze et al.,
2015; Tran et al., 2019). Tuy nhién, ti 1& 4nh sang hiéu qua cho quang hop cua loai nguén
sang nay chi khoang 38% (Jou et al., 2015). Khi cuong dd anh sang cang tang thi nhiét do
moi trudng nudi ting theo ti 16 thuan va gay anh kho khan cho viéc kiém soat nhiét do nudi
tao (Kiperstok, 2016).

Nguén sang tir dén LED (Light emitting diode) v6i cac wu diém nhu ti 1é anh séng
hiéu qua cho quang hop cao (c6 thé dat téi 90% (Jou et al., 2015)), it phat sinh nhiét, giam
tiéu tén nang luong hién nay di duoc sir dung cho nudi tao H. pluvialis trong cac hé thng
huyén phu (Tomohisa Katsuda, Lababpour, Shimahara, & Katoh, 2004; Lababpour, Hada,
Shimahara, Katsuda, & Katoh, 2004; Lababpour et al., 2005; Xi, Kim, Roh, Choi, & Choi,
2016). Anh sang LED véi cac budc song thich hop vira kich thich sinh truong vira kich
thich cho su tich lily astaxanthin ctia vi tao (Tomohisa Katsuda et al., 2004; Lababpour et
al., 2004; Lababpour et al., 2005; Xi et al., 2016). Tuy nhién, s lugng nghién cau tng
dung LED dé nudi va san xuat astaxanthin tir H. pluvialis trén hé théng nudi TL PSBR van
con rat it

Trong nghién ctu nay, hé théng TL PSBR duoc sir dung dé nudi ting sinh khéi ciing
nhu tich lily astaxanthin cua vi tao H. pluvialis trong kiéu nuéi tu dudng nho énh sang tir
dén LED. Céc thi nghiém duoc tién hanh dé lra chon mau (quang phd) anh sang LED phu
hop va chu ki sang/tdi dé kich thich sinh truéng va chuyén pha cuaa vi tao trong mang sinh
hoc (biofilm) khi dugc nudi ¢b dinh.
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2.  Vatliéu va phwong phap
2.1. Dong vi tdo va nudi cdy huyén pha trwéc khi cé dinh vi tdo

Dong vi tao H. pluvialis CCAC 0125 duoc cung cap boi b suu tap tao Pai hoc
Cologne (Culture Collection of Algae at the University of Cologne), Buc. Méi truong BG-
11 duoc sir dung dé nudi huyén phu vi tao trong cac binh tam giac 500 ml, 2 | va ti PE 10
L, & 25 + 2 °C va chiéu sang bang dén huynh quang voi cudng do anh sang 40-60 pumol
photon.m2.s. Béi vai nudi cb dinh vi tao trén hé thong quang sinh hoc hai I6p mang theo
phuong nghiéng, lugng thé tich méi truong BG-11 16n hon dugc chuan bi trong cac bon
nhua 40L.
2.2. Thiét ké thi nghi¢m

Cac nghién ctru duoc tién hanh trén hé théng quang sinh hoc hai 16p mang quy md
0,5 m? x 4 theo mé ta hé théng cua Tran Hoang Diing va cong su (Tran et al, 2019). Cac
thi nghiém duoc thuc hién gém:

a. Khdo sat anh hwong cua cac logi dnh sing LED don sac: thi nghiém gdom 3 nghiém
thac: chi anh sang LED do (budc song anh sang 620-650 nm), chi anh sang LED xanh lam
(budc s6ng anh sang 430-480 nm) va anh sang LED do + xanh lam, ché d6 sang la 14 gio
chiéu sang va 10 giod toi, mat do6 sinh khéi tao ban dau 7,5 g SKK/m?2. B4 tri cac nghiém
thire trong cac chamber sir dung chung nguén dinh dudng. Trong mdi chamber, tao dwogc
¢6 dinh thanh cac hinh vudng dé tién cho viéc thu mau, mdi 6 vudng co dién tich 14 8 x 8 =
64 cm? Thu miu tao trong cac 6 vudng vao ngay 10 dé xac dinh sinh khdi khd va ti I¢
astaxanthin. Cuong do anh séang Ién bé mat caa biofilm dwoc diéu chinh ¢ muac 300-
400umol photon.m™.s. Loai anh sang kich thich sinh truéng vi tdo va tich lily astaxanthin
cao nhét s& duoc chon dé sir dung cho thi nghiém tiép theo.

b. Khdo sat dnh hwong cua ché dé chiéu sang: Hé théng quang sinh hoc hai 16p mang l1a
hé thong hd nén muc tiéu cua thi nghiém nay 14 rat ngan thoi gian nuodi dé han ché hién
tuong nhiém. Do do, thi nghiém cac ché do chiéu sang khac nhau theo hudng ting thoi
gian chiéu sang dé ¢y manh quang hop va sinh truéng ciing nhu tich lily astaxanthin cua
vi tao H. pluvialis trong thoi gian ngén (10 ngay) duoc tién hanh. Thi nghiém ché d6 anh
séng co6 4 nghiém thuc: (12 gio sang: 12 gio toi), (16 gio sang: 8 gio tdi), (20 gio sang: 4
gio t6i) va (24 gio sang: 0 gid t6i). Cudong d6 anh sang do + xanh lam chiéu 18n bé mat caa
biofilm dugc diéu chinh & muc 300-400 pmol photon.m?2.s. Mat do tao ban dau trong thi
nghiém nay 1a 7,59 SKK/m? (Do et al., 2019). Bé tri c4c thi nghiém trén cac chamber, tao
duoc cb dinh thanh cac hinh vuéng c6 dién tich 64 cm?. Thu mau tao trong cac 6 vudng
vao ngay 8 va ngay 10 dé xac dinh sinh khéi kho, sau dé tach chiét sic t6 va xu Ii sb liéu.
2.3.  Cé dinh tdo 1én mang sinh hec

Phwong phdp thu dich tdo ¢6 dic dé cé dinh thanh biofilm: Tao H. pluvialis duoc
nudi ciy trong cac erlen 2 lit. Tao ¢ pha logarit (ti 1¢ té bao & giai doan sinh dudng, c6 mau
xanh va c6 hai roi trén 80 % khi kiém tra bang kinh hién vi) duoc li tim véi téc d6 800 x g
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trong 5 pht, bo dich néi va thu dich tao dic bén dudi (Do et al., 2019; Kiperstok, 2016).
Xéc dinh sinh khéi khd cua tao trong dich ¢ dic sau li thm bang cach hat 1 ml dich tao
dic 1én gidy loc (da sdy kho va can khéi luong my), sdy & 105°C trong 2 gio. Gidy loc va
tao dd sdy dugc dé ngudi trong binh hit am 30 phat, can khéi luong va lap lai qua trinh siy
cho dén khi khéi lugng khong doi, thu dugc ms (Kiperstok, 2016). Khéi lugng sinh khéi
kho cuaa H. pluvialis trong 1 ml dich tao dwoc tinh theo céng thac: mat (g/ml) = ms — mx.
Thuce hién véi 3 mau dé tinh khéi luong trung binh.

Cé dinh tdo thanh biofilm: bang cach ding co quét dich tao da co dac thanh cac &
vubng co dién tich 64 cm?. Luong dich tao diac dé quét 1én mot 6 vudng duoc tinh theo
cong thic: V (ml) = M/ma, voi V 1a thé tich dich tao ddc can dé tao mot biofilm 0,0064
m?; mat 14 khdi lwong sinh khéi kho trung binh trong 1 ml dich tao dic; M 1a khéi luong
SKK can cho mét 6 vudng 0,0064 m?, trong nghién ctru ndy sinh khéi kho ban dau 1a 7,5
g.m? nén M=0,048 g

Piéu kién nubi vi tdo sau khi cé dinh: Thoi gian nudi ¢é dinh trén mang 1a 10 ngay,
trong d6 7 ngay dau 1a méi truong BG-11, ba ngay cudi thay bang moéi truong thiéu N va
P. Mbi truong duoc suc khong khi cé bo sung CO2 1% dé cung cap CO2 cho quang hop
cling nhu diéu chinh pH. Cac diéu kién méi truong can kiém soat gom pH 6,5-8, nhiét do
dudi 26 °C, EC trong khoang 1800-2000 uS.cm™. Nhimg diéu kién khac cua céc thi
nghiém duoc dam bao gidng nhau giira cac nghiém thuec.

2.4.  Thu va xdc dinh sinh khai khd vi tdo trén biofilm sau khi nuéi

Tao dugc thu mau va xac dinh sinh khéi kho vao ngay tha 8 va 10 sau khi ¢b dinh.
Can khéi lugng cac tai trir mau (m1). Dung thuéc nhya déo cao sach phan sinh khdi tao
trén mdi 6 vudng cho vao mdi tai trir mau. Sau khi thu xong, mau tao dwogc siy ¢ 105 °C,
trong 2 gio, dé nguodi va can. Lap lai quy trinh sdy dén khi khéi luong khong d6i, dugc
téng khéi luong tai va sinh khi tao khd (my). Sinh khéi khd vi tao trén mdi m? dién tich
nudi dugc tinh theo cong thac: m (g.m?) = (mz — m1)/0,0064.

2.5. Phwong phdap phin tich ham lwong astaxanthin

Can 0,001 g SKK vi tao trong 6ng li tam 2 ml, thém 0,5 ml acetone 90%, nghién ki
bang chay thay tinh. Thém 1 ml acetone 90% rdi dem li tam 4000 vong/phut trong 30s, thu
phan dich ndi. Tiép tuc thém 0,5 ml acetone 90% va lap lai quy trinh cho dén khi khi phan
dich thu duogc 13 khong mau. Thém acetone 90% dé thu duoc thé tich sau cung la 3,5 ml
trong éng falcon day nip kin. Quy trinh duoc thuc hién trong téi hodc anh sang khuéch tan
yéu dé tranh sy phan giai astaxanthin. Phan dich chiét sic té duoc do quang phd & cac
budéc song 530 nm (Kiperstok, 2016). Nong d6 astaxanthin duoc xac dinh dya theo phuong
trinh duong chuan dwoc dung bang astaxanthin chuan (Sigma-Aldrich). Phuong trinh
duong chuan: y = 0,0591x+0,0067, trong d6 y 1a gia tri do OD, x 1a nong d6 astaxanthin
(ug.ml™Y) (Hinh 1). Dé két qua do duogc chinh xéc, cac dung dich tach chiét astaxanthin
ludn duoc pha lodng dé gia tri do OD ludn nho hon 1.
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Hinh 1. Két qua do OD xdy dung dwong chudn dé xdc dinh nong dé astaxanthin
2.6. Phwong phdp xdc dinh hinh thdi va kich thwéc té bao

Mau té bao trén biofilm duogc thu nhan sau 10 ngay nudi, huyén phu trong dung dich
dang truong, ¢b dinh bang formol 2% va dwoc quan sét hinh théai vai kinh hién vi quang
hoc Olympus CX21 (Nhat Ban).
2.7. Phén tich da ligu

C4c sb lidu duoc nhap va xu Ii bang phan mém Microsoft Excel 365. Cac phan tich
thdng ké duoc thuc hién bang phan mém R phién ban 3.4.2. Céc gia tri dugc trinh bay &
dang gi4 tri trung binh + d¢ léch chuan (SD) cua it nhat 3 1an Iap lai nghiém thuc.
3. Két qua va thao luan
3.1. Anh hwong cia cac logi dnh sing LED don sic dén sinh truéng va tich liy
astaxanthin cza vi t@o H. pluvialis

a. Kétqua tang SKK

Tong SKK & nghiém thiic két hop anh sang do + lam dat 63,15 g.m™ cao hon han hai
nghiém thirc chi ding mot loai anh sang don sic do hodc xanh lam. Sy khac biét nay c6 y
nghia thong ké (p<0,05, n=6). Hai nghiém thtic chi dung mét loai anh sang don sic cho
t6ng SKK khong cé su khac nhau (Hinh 2).
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Hinh 2. Téng SKK vi téo H. pluvialis khi chiéu sang bang cdc dnh sing don sac khac nhau
sau 10 ngay nudi cé dinh trong TL PSBR
b. Két qud tich liiy astaxanthin

Két qua do OD dé xac dinh ti Ié astaxanthin tich lity trong SKK cua Vi tio va phan
tich cho thay su khac nhau giita 3 nghiém thirc c6 y nghia théng ké (p<0,05, n=6) (Hinh 3).
Trong d, ti 1& astaxanthin dat cao nhét Ia 1,45 % khi chiéu sang bang dén LED do + lam,
ti 1€ do dat 1,12 % véi dén LED lam va chi dat 0,62 % khi dung déen LED do du véi cung
lwong photon anh sang trong mot don vi thoi gian. Két qua do ciing phu hop véi két qua
quan séat hinh théi té bao dudi kinh hién vi quang hoc (Hinh 4), té bao nuéi dudi 4nh sang
LED dé van con nhiéu té bao con & pha xanh chua chuyén sang do nén 1am giam ti 1é
astaxanthin khi phan tich. Trong khi d6, t& bao nudi duédi anh sang LED do + lam thi da
phan da tich lily astaxanthin va c6 mau do dam hon.
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Hinh 3. Ti |é astaxanthin tich iy trong SKK ciia vi tao khi chiéu sang
bang cdc anh sang don scc khac nhau sau 10 ngay nudi co dinh trong TL PSBR
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e B3  s@cses
Hinh 4. Té bao H. pluvialis khi chiéu sang bang cdc dnh sang don sdc khac nhau
sau 10 ngay nudi cé dinh (10 X): A- LED dé; B- LED lam; C- LED dé + lam
Nhu vay, su két hop &nh sang LED do + lam & cuong d6 sang 300-400 pmol
photon.m2.s? cho két qua ting SKK va tich lily astaxanthin cao nhat. Khi dung hai anh
sang don sac két hop, tong luong astaxanthin thu duoc sau 10 ngay nudi dat trung binh
1163,7 mg.m™.
3.2. Anh hwéng ciia ché d¢ sang: téi ciia LED dé va lam dén sinh truwéng va tich liiy
astaxanthin cra vi tdo
a. Két qua tang SKK
Téng SKK ¢ nghiém thic (24 gio sang:0 gio t6i) dat 111,55 g.m? (ngay 10) va
93,5 g.m? (ngay 8) cao hon han ba nghiém thirc con lai. Sy khac biét nay c6 ¥ nghia thong
ké (p<0,05, n=8 va n=6). Giira nghiém thirc (16 gio sang: 8 gio tdi) va (20 gio sang: 4 gid
t6i) cho tong SKK khdng c6 su sai khac vé théng ké. Nghiém thuc (12 gio sang: 12 gio toi)
cho téng SKK thap nhit trong bén nghiém thic. Cu thé, khi nudi & nghiém thac (12 gio
sang: 12 gio tdi) tong SKK thu duoc chi dat 42,63 g.m? ¢ ngay thu th 8, va dat
56,88 g.m & ngay thu thi 10 (Hinh 5).

[0 SKK 12-12 [N] SKK 16-8 [Z] SKK 20-4 [ SKK 24-0

80

Tong SKK [g.m )

40

B 10

Thii gian (ngay)
Hinh 5. Téng SKK vi tdo H. pluvialis khi chiéu sang bang céc ché dé khac nhau
sau 8 va 10 ngay nudi ¢ dinh trong TL PSBR
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b. Két qud tich lily astaxanthin
Két qua do OD dé xac dinh ti 18 astaxanthin tich liy trong SKK cua vi tao va phan
tich cho thay su khac nhau gitra 4 nghiém thirc khong c6 ¥ nghia thong ké (p<0,05, n=6)
(Hinh 6). Trong do, ti 1& astaxanthin dat cao nhat 12 1,33 % khi chiéu sang & nghiém thirc
16:8, ti 1& do dat 1,3 % vai ché do sang 24:0.
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Hinh 6. T7 1 astaxanthin tich iy trong SKK ciia vi tao khi chiéu sang
bang ché dg khac nhau sau 10 ngay nudi cé dinh trong TL PSBR

Nhu vay, dua theo két qua tong lwrong SKK va ti 18 astaxanthin thu dugc cho thay:
tao nudi ¢ ché do chiéu sang 24 gio sang:0 gio t6i cho kha ning ting sinh va tich liy
astaxanthin cao nhat.
3.3. Thdo lugn

Céc nghién ctru trude day st dung ngudn sang don sac tir LED da cho thay hiéu qua
vé mit niang luong khi kich thich sinh truong va tich lily astaxanthin & vi tao luc
H. pluvialis. Trong d6, anh sang LED do ¢0 vai tro chinh trong viéc kich thich sinh truéng
dé ting s6 luong té bao nhung lai khong kich thich tich lily astaxanthin nén ning sut
astaxanthin dat duoc thuong kha thip. Con anh sang LED xanh lam c6 tac dung kich thich
Vi tao tich lily astaxanthin nhung khong hiéu qua trong viéc ting téng luong sinh khdi kha.
Do @6, viéc két hop hai loai anh sang don sic ndy co ¥ nghia vira kich thich ting sinh khdi
vira kich thich té bao chuyén pha tich lily astaxanthin (Katsuda et al., 2006; Lee, & Hong,
2015; Xi et al., 2016). Két qua cua nghién ciru nay ciing phi hop véi két qua nghién ctu
trude ddy du 1a phuong thirc nudi ¢d dinh vi tao ¢ nhiéu khac biét so véi phuong thirc
nudi huyén phu. Diéu d6 cho thay dén LED la ngudn sang c6 nhiéu tiém ning trong viéc
nudi tao cb dinh trén mang sinh hoc.

V6i phuong thic nudi tao H. pluvis dinh dudng theo kiéu ty dudng thi ngudn &nh
sang hiéu qua dong vai trd quan trong. Anh sang LED véi hai loai 4nh sang d6 (budc song
khoang 620-650 nm) va 4nh sang xanh lam (budc s6ng khoang 430-480 nm) déu la cac
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anh sang duoc hap thu bai quang hé théng | va 11 khi quang hop (Jou et al., 2015). Nén két
qua thi nghiém cho thay véi viéc cung cip anh sang lién tuc gitip dat duoc ning suét sinh
khbi kho cao téi 111,55 g.m?, ti 1¢ astaxanthin dat trung binh 1,42 % nhung chi voi 10
ngay nuoi.

Sy tang sinh khdi kho chu yéu 1a do céc 16p té bao bén dudi ting sinh, nhung cac té
bao nay chu yéu Ia céc té bao & trang thai sinh dudng nén 1am cho ti 1¢ astaxanthin trong
sinh khéi khé bi giam. Viéc quan sat hinh thai té bao duéi kinh hién vi ciling cho thay van
con nhiéu té bao & pha xanh (Hinh 4). Két qua nay hoan toan twong dong voi cac nghién
ctru nudi H. pluvialis dang c¢b dinh trong biofilm trudc ddy. Trong d0, cac té bao nam trong
nhitng 16p trén bé mit cua biofilm nhan dwoc nhiéu anh sang hon va lién tuc nén bj kich
thich tich lily astaxanthin, chuyén pha sau vai ngay, cac 16p té bao nam & duéi bi che sang
nén van ¢ trang thai xanh va sinh truong 1am ting chiéu day 16p biofilm (Kiperstok, 2016;
Kiperstok et al., 2017). Anh sang dén natri cao ap 1a mot dai quang phé tir tim toi d6 nén
c6 tac dung gay chuyén pha va giap dat ti 1¢ astaxan thin cao hon. Cac nghién ciu nudi
H. pluvialis cé dinh trén thé gidi cho niang suat 16n nhat dat khoang 3,7-10,6 g.m2.ngay™,
ham lugng astaxanthin cua vi tao khoang 1,3-3,5 % sau 7 hoic 12 ngay, nguén anh sang la
dén natri cong suat cao (Kiperstok et al., 2017; Wan et al., 2014; Zhang et al., 2014). Trong
nghién ctu ndy, chi hai loai anh sang don sic (46 va xanh lam) duoc str dung nén tac dung
gay chuyén pha boi yéu té anh sang cuong do cao bi han ché. Do d6, cac nghién ciru tiép
theo can duoc tién hanh 1a st dung cac nhan t6 moéi truong khac (nhu nhiét do, natri
acetate, natri bicarbonate) dé kich thich sy chuyén pha, ting ning suét tich liiy astaxanthin
trong té bao tao.

Trong céc hé théng kin nudi huyén phu, cac té bao vi tao thuong xuyén thay doi vi tri
nén cuong do anh sang nhan duogc ludn thay doi, nén giai doan sinh dudng cua té bao
thuong dugc kéo dai. Sau giai doan sinh dudng, cac té bao nay s& duoc kich thich chuyén
pha. Kiéu nudi hai pha ké tiép nhau trong nudi huyén phu lam ting thoi gian nuéi 1én dang
ké (T. Katsuda, Shiraishi, Ishizu, Ranjbar, & Katoh, 2008; Lee, & Hong, 2015). Hé théng
nudi ¢ dinh vi tao dugc dung trong nghién ctu nay thuc té 1a mot hé théng ha nén viéc rat
ngan thoi gian nudi dé han ché nhidm 1a diéu rat quan trong. Véi viéc chiéu sang lién tuc
bang LED chung t6i d thir nghiém theo ddi su tang sinh cua vi tao qua thoi gian (Hinh 7).
Téng sinh khdi kho cua vi tao qua thoi gian ciing tang dan. két qua do6 ciing trong dong véi
két qua nghién ctu cua Kiperstok et al., 2017. Tuy nhién, sau ngay tha 10, tinh trang
nhiém gay anh huong dén chat luong tao thu dugc nén thoi gian nudi téi da 10 ngay 1a phu
hop nhét.
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Hinh 7. Téng SKK vi tao H. pluvialis khi chiéu sang véi chu ki 24:0
qua thoi gian nudi cé dinh trén mang sinh hoc

4.  Kétluan

Tur cac két qua nghién ciu cho thay sy két hop anh sang LED do6 va lam & cuong do
sang 300-400 umol photon.m?2.s™% cho két qua ting SKK va tich lily astaxanthin cao nhat.
Tao nudi ¢ ché do chiéu sang 24 gid sang: 0 gio tdi cho kha ning ting sinh va tich liy
astaxanthin cao nhit. Tao nuéi trén hé théng hai 16p mang can duoc thu hoach vao ngay
thir 10 sau khi ¢6 dinh 1én mang. Tuy nhién, ddi véi sir dung hé thdng chiéu sang LED nay
can nghién ctu thém anh huong cua ngudn cacbon dén sinh trudng va tich lity astaxanthin
cua Vi tao ciing nhu tim hiéu co ché anh huéng cia anh sang LED dén sinh truong ciing
nhu tich lily axtaxanthin cua H. pluvialis khi nudi ¢ dinh.

®,

% Tuyén bé vé quyén loi: CAc tac gid xac nhén hoan toan khéng cé xung dét vé quyén loi.

®,

% Loi cdm on: Nghién ciu nay dwoc cép kinh phi ter dé tai cdp co sé, Truong Pai hoc
Sw pham Thanh phé Hé Chi Minh, ma sé: CS.2018.19.41.
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ABSTRACT

Haematococcus pluvialis is now cultured to obtain natural astaxanthin by suspended or
immobilised cultivation. In photoautotrophic cultivation, the luminaires have a great influence on
the growth and astaxanthin accumulation of the algal cells. In this study, a small-scale angled
twin-layer porous substrate photobioreactor was used to grow H. pluvialis with illumination from
red LEDs or blue LEDs or a combination of red and blue LEDs simultaneously. Different
light/dark cycles of red and blue LEDs were applied and selected based on the algal growth and
accumulation of astaxanthin. The combination of red and blue LED lights at 300 pmol photons.m’
25 has resulted in the highest dry biomass productivity and astaxanthin accumulation (1.3 % in
the dry biomass). The microalgal dry biomass reached 111.6 g.m™ after only 10 days, with a 24/0
hours light/dark cycle. The use of monochromatic light from LEDs showed the energy efficiency
and applicability of immobilized algae culture in larger-scale twin-layer porous substrate
photobioreactors.

Keywords: Astaxanthin; Haematococcus pluvialis; Light emitting diode; Porous substrate
photobioreactor
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