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TOM TAT

Vi tao duoc biét dén 1a ngudn thie an giau dinh dudng cho nhiéu d6i tugng nudi trong thiy, hai

san va la nguyén liéu tiém ning dé khai thac cac chat c6 hoat tinh sinh hoc cao cho con ngudi. Cac
két qua nghién ctru dic diém sinh hoc va nuéi du sinh khdi tao cho tach chiét cac hop chét co gia tri
tir vi tdo luc Nannochloris atomus la hoan toan mai ¢ Viét Nam. Trong nghién ciu nay, dua trén dac
diém hinh théi va trinh tu gen 18S rRNA, tén khoa hoc chinh xé4c cua chung Nannochloris sp. NT12
da dugc dinh tén va thudc vé loai N. atomus c6 do twong dong dat 99,7% so véi loai N. atomus
CCAP251.7 (AB080303.1) va di dugc cap mi sb trén ngan hang gen la MW007766. Ching vi tao
bién nay sinh truong tét nhat dudi diéu kién véi méi truong Walne, mat do té bao ban dau 3 x 10° té
bao/mL, nhiét do 25 - 30°C, cudng do anh sang 60 - 100 pmol/m?s, pH = 7,0, d6 min 30%., véi gia
tri mat do té bao tao dat cao nhat 1a 30 x 10° t& bao/mL sau 30 ngay nudi ciy. Sinh khéi chung N.
atomus NT12 nudi ¢ quy md pilot (trong binh nhya 10 L va hé théng nudi kin bé phan @ng quang
sinh 20 - 50 L) ciing dat ning sut cao (209 mg/L/ngay) va giau cac acid béo khong bao hoa da ndi
d6i nhu oleic acid (C18:1n-9), linoleic (C18:2n-6) va a-linolenic (C18:3n-3), ¢am bao chit lugng
cho tach chiét cac hop chét c6 gia tri sinh hoc quy.

Tir khoa: acid béo khong bio hoa da néi déi, Nannochloris atomus, hogt tinh sinh hoc, sinh khdi, vi tdo

MO BAU

Nannochloris 1a mét chi tao luc thudoc ho
Chlorellaceae, bd Chlorellales, 16p
Trebouxiophyceae, nganh Chlorophyta. Chi nay
dugc phét hién lan dau bai Naumann (1931), ¢6
hinh théi té bao rat giéng véi cac loai thugc chi
Chlorella, t& bao cua ching c6 dang don bao,
hinh cau, sinh san v tinh bang cach phan chia
thanh hai té bao con c6 kich thudc khoang 3 pm,
khong co6 pyrenoid (Butcher, 1952). Loai vi tao
bién Nannochloris atomus Butcher (tén ddng

nghia la Picochlorum atomus (Butcher) Henley)
thugc chi Nannochloris 1a loai dugc nghién cau
nhiéu nhat. N. atomus c6 toc do sinh truong cao
V6i toc do sinh trudong dic trung p dat 0,32-
1,05/ngay (Roncarati et al., 2004; Sunda et al.,
2007; Cho et al., 2007), chiu dugc dai d6 man
rong tur 20 - 60 ppt (Saadaoui et al., 2016), chiu
nhiét do tét tir 20 - 40°C. Sinh khéi tao nay rat
giau dinh dudng véi ham lugng protein,
carbohydrate dat lan lugt 12 30% va 23% sinh
khdi khd (Brown, 1991), gidu cac acid béo
omega 3-6 nhu linoleic acid (LA, C18:2n-6), a-
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linolenic acid (ALA, C18:3n-3) (Bounnit et al.,
2020), phu hop lam thic an séng cho cac dbi
tuong nudi trong thay san (Chen et al., 2012).
Ngoai ra, do ham lwong lipit cao chiém 21 - 30%
sinh khdi khd nén tao nay di duoc tng dung san
xuat nhién liéu sinh hoc (Bounnit et al., 2020).
Hon nita, nghién cau vé khai thac cac chat co
hoat tinh tir Nannochloris sp. cho thay sinh khéi
tao nay cO hoat tinh malate dehydrogenase,
peroxidase, catalase va thuong sir dung nhu cac
chat phu gia chéng oxy héa. Dich chiét
Nannochloris sp. con c6 chia cac hop chat
phenolic... lam giam déng ké sy phat trién cua té
bao khdi u. Ngoai ra, dich chiét tio nay c6 chira
céc sic td neoxanthin, violaxanthin, zeaxanthin,
lutein va B-carotene, ¢ thé duoc sir dung nhu
ngudn san pham phu c6 gia tri dé nang cao gia tri
gia tang cua sinh khi cudi cung (Pereira et al.,
2015). Do vay, cac nghién ctru tim diéu kién nudi
thich hop dé c6 thé nudi tao dat ning suit sinh
khéi cao trong thoi gian ngan nhat nham chu
dong cung cap du nguyeén lidu cho cac tng dung
néu trén 1a rat can thiét. Dogaris va dong tac gia
(2015) d3 cong bd nudi thanh cdng vi tao bién N.
atomus trong hé théng bé phan ing quang sinh
hoc nam ngang néi (floating horizontal
photobioreactor -HBR) dung tich 65 L. Sinh khi
cuia tao nay dat cao nhat 4,0 g/L va ning suat dat
12,9 g/m¥ngay dudi diéu kién chiéu anh sang
nhan tao c6 cuong do 435 umol/m?s. Khi nudi
ta0 nay & hé thong out door (dit ngoai trai), sinh
khi t6i da dat 4,3 g/L va nang suat trung binh
dat 18,2 g/m?ngay trong sudt 165 ngay ma
khong bi nhiém tap (vi sinh vat va cac loai tio
khac).

Tuy nhién, nang suat sinh khéi tao ciing nhur
thanh phén sinh hoa va ham luong céc hop chat
¢6 hoat tinh sinh hoc quy caa chiing déu thay ddi
dudi cac diéu kién nudi trong khac nhau nhur moi
truong dinh dudng, nhiét do, anh sang, gi¢i han
dinh dudng..., pha sinh truéng va dic diém cua
chang tao nudi cay (Chen et al., 2015; Mitra et
al., 2015). Chinh vi cac vu diém vuot troi va tiém
nang (ng dung cua loai N. atomus da phan tich ¢
trén, trong bai bao nay, ching tdi tap trung
nghién ctru dac diém sinh hoc va lwa chon céac
diéu kién nudi cay thich hop cho sinh truéng cua
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chuang vi tao bién Nannochloris sp. NT12, duoc
phan lap tai ving bién Nha Trang, Khanh Hoa,
Viét Nam nam 2009, nham nu6i sinh khéi tao dat
ning suat cao lam nguyén liéu cho khai thac cac
hop chat sinh hoc quy.

VAT LIEU VA PHUONG PHAP
Vit ligu

Chung vi tao bién Nannochloris sp. phan 1ap
tai ving bo bién Nha Trang, Khanh Hoa, Viét
Nam nam 2009 (dugc ky hi¢u 1a Nannochloris
sp. NT12). Chung nay séng trong méi trudng tu
nhién & Vinh Nha Trang c6 nhiét 46 30 + 2°C,
cuong d6 anh sang 400 - 500 pmol/m?s, 6 man
27 - 30%o, pH =7. Sau khi phan 1ap thanh dong
thuan, sach, chung nay duoc luu gilr trong bo suu
tap gidng ctia Phong Cong nghé tao, Vién Cong
nghé sinh hoc, Vién Han 1am Khoa hoc va cong
nghé Viét Nam va duoc nudi cay dudi diéu kién:
moi truong Walne, nhiét d6 25°C, cuong do
chiéu sang 30 pmol/m?s véi quang chu ky
sang:tdi 1a 12:12 gid, ndng d6 mudi 30%o va pH
=7.

Céac héa c’hét str dung trong nghién cuiru la
nhitng hda chat thong dung va dam bao do tinh
khiét cho tirng thi nghiém.

Phan 13p vi tdo bién Nannochloris sp. thu thap
dwgec tir ving bién Nha Trang, Khanh Hoa

Pé phan lap duoc miu vi tao bién
Nannochloris sp. tir mau nudc thu tai ving bién
Nha Trang, Khanh Hoa (nam 2009), chiing t6i sur
dung phuong phap hat 1 t& bao bing
micropipette va cay trai trén moi truong thach dia
¢6 bo sung hdn hop khang sinh (chi tiét quy trinh
phan 1ap duoc trinh bay trong céng bd ciia Ping
Diém Hdng, 2019). Cac dic diém hinh thai t& bao
Nannochloris spp. trong mau nuéc duge xac dinh
bang cach soi dudi kinh hién vi quang hoc
OLYMPUS (Nhat Ban) & d6 phong dai 400 1an.
Sau khi phan 1ap thanh cong chung Nannochloris
sp. thanh dong thuan, sach, ching nay duoc luu
giit trong moi truong Walne long & dng nghiém
dudi didu kién phong thi nghiém.



Tap chi Céng nghé Sinh hoc 19(3): 577-588, 2021

X4c dinh sinh truéng cia tio

Sinh truong cua tao xac dinh thong qua mat
d6 quang hap thu ¢ budc séng 680 nm (ODego nm)
bang mdy quang phé (Shimazu, Nhét Ban) hodc
dém mat do té bao sir dung budng dém hong cau
Burker - Turk (Pirc) va tc do sinh trudong dic
trung p (/ngdy) (Pang Diém Hong, 2019).

Pinh danh bang sinh hec phan tir

Chung vi tao bién Nannochloris sp. NT12
dugc dinh tén khoa hoc bang phwong phéap doc
va so sanh trinh tu nucleotide cua gen 18S rRNA.
Duva vao trinh tu gen 18S rRNA cua céc loai vi
tao bién thudc chi Nannochloris da duoc céng b
trén ngan hang gen, chung t6i da thiét két cap moi
2L-2R dé nhan toan bo gen 18S rRNA cua céc
loai thudc chi Nannochloris véi kich thude 1,7
kb c¢6 trinh te¢ nhu sau: 2L-
GTCATACGCTCGTCTCAAAGA va 2R-
CCTTGTTACGACTTCACCTTCC. Trinh tu
gen 18S rRNA cua céac loai thuoc chi
Nannochloris va cac loai thuéc chi
Chlorococcum, Picochlorum dang ky trén ngan
hang gen di duoc st dung dé xay dung cay phat
sinh chang loai (Liu et al., 2013, Haddad et al.,
2014). Cac budc cua quy trinh nay va phuong
phap phan tich, so sanh va xay dung cay phat
sinh chung loai dwoc mé ta chi tiét trong cong b
ctia Hoang Thi Lan Anh va dong tac gia (2010).

Phin tich thanh phan acid béo

Thanh phan va ham lugng cac acid béo bdo
hoa va khong bdo hoa da ndi doi cua chang
Nannochloris sp. NT12 dugc phan tich bang may
sic ky khi HP-6890, ghép ndi phd véi Mass
Selective Detector Agilent 5973. Chi tiét cac
budc tién hanh theo cong bd cia Pang Didm
Hong (2019) va duge do tai Vién Hoa hoc cac
hop chat thién nhién, VAST. Ham luong lipit
dugc xac dinh theo phuong phép cua Bligh &
Dyer (1959) ¢6 cai tién phu hop voi didu kién cua
Viét Nam nhu mo ta chi tiét trong cong b cua
Ding Diém Hong (2019).

Lua chon diéu Kién nudi cdy thich hop 1én sinh
trwéng cia chiung Nannochloris sp. NT12

Ba méi truong dinh dudng (Walne, F/2 va

Erdcheiber - Erd) duogc thir nghiém nudi chung
Nannochloris sp. NT12 c6 thanh phan dinh
dudng duoc trinh bay chi tiét theo cong bd cua
Andersen (2005). Cac diéu Kién nuéi khac nhu:
mat do té bao ban dau (1 x 108, 3 x 108, 5 x 105,
7 x 10°va 10 x 10° té bao/mL), nhiét d6 (15, 25,
30, 37 va 45°C), cuong d6 anh sang (60, 100,
140, 200, 300 va 400 pumol/m?s), pH (3, 5, 7, 8
va 9), ndng d6 mudi (10, 20, 30, 40, 50 va 60%o)
dugc tién hanh trong binh tam giac 250 mL (chira
150 mL dich tao/binh). Thi nghiém duoc b tri
theo kiéu thi nghiém 1 nhan t6 ngau nhién hoan
toan (tirc 1a chi thay doi 1 nhan td, cac nhan té
con lai dugc gilr nguyén). Moi cong thac thi
nghiém duoc 13p lai 3 1an va thoi gian kéo dai tur
15 - 30 ngay. Cac binh nudi duoc lic tay 4
lAn/ngay (tir 8 gio sang dén 6 gio chiéu) trong
sudt qua trinh thi nghiém. Tan suat lay mau 3-5
ngay/lan voi lugng mau 20 mL/lan dé xac dinh
cac thong s6 sinh trwong cua  ching
Nannochloris sp. NT12. Viéc khao sat cac théng
sb nay lén sinh truong cua chung NT12 la can
thiét boi vi: (i) Chung NT12 dwoc phan lap ¢
ving bién Nha Trang nim 2009 va luu giit & moi
truong long trong 6ng nghiém dudi diéu kién
phong thi nghiém trong mot thoi gian rat dai (10
nam); véi thoi gian nhan déi thé hé cua tao twong
d6i ngan (12 gio), viéc sinh san dinh dudng lién
tiép trong thoi gian dai rat dé gay thoai hoa glong,
tur d6 lam thay (101 cac ddc diém sinh hoc vén c6
ctia chung tao gdc nén can khao sat lai cac dic
diém sinh ly, sinh héa cua chung tao truge khi
tién hanh nhan nudi sinh khéi; (i) Dé nudi trong
thanh cong tao ¢ quy mo Ion can tim duoc cac
diéu kién nudi téi vu nhit cho sinh truéng cua
chung tao & cac cap do khac nhau nham dat ning
suit cao va chit lwong sinh khéi tot. Bén canh do,
viéc nghién ctu cac thdng sb nhu nhiét do, pH,
anh sang, d6 man véi bién d¢ dao dong rong nhu
néu o trén nham danh gia tinh chéng chiu cua
chang tao voi diéu kién nudi. Chang tao cang
thich nghi tét véi sy thay di cua diéu kién moi
truong thi kha nang nudi sinh khéi thanh céng o
quy mo phong thi nghiém va ngoai thuc té trong
cac bé ho cang 1on. Céc thi nghiém sinh héa néu
trén dugc tién hanh tai phong Cong nghé tao,
Vién Cong nghé sinh hoc.
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Nudi sinh khoi tao Nannochloris sp. NT12 &
cac quy md nudi cay khac nhau

Str dung cac diéu kién thich hop lua chon
dugc tir viéc nudi trong binh tam giac 250 mL dé
nudi ciy sinh khdi chung NT12 trong céc hé
théng nudi ha (HTNH) ¢ binh nhwa 10 L, hé
thdng nudi kin (HTNK) 20 va 50 L (véi thé tich
nudi thuc té lan luot 1a 26 va 70 L). Thoi gian
nudi tao kéo dai trong 15 - 20 ngay. O cac hé
thng nudi nay, dich tao duoc suc khi 24/24 (vé6i
tdc d6 suc khi 12 0,25 L/phat). Mau duoc lay 3 -
5 ngay/lan dé xac dinh cac thdng s6 nhu mat do té
bao va téc do sinh truong dic trung cua tao.

10 pm
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Xir ly s6 ligu

S0 ligu thi nghiém dugc xu Iy bang phan
mém Excel va xu ly thong ké ANOVA mét thanh
phan & mirc y nghia p <0,05.

KET QUA VA THAO LUAN

Pinh tén khoa hoc ching vi tio bién
Nannochloris sp. NT12

Hinh thai té bao cta ching NT12 nudi trong
binh tam giac 250 mL dudi kinh hién vi quang
hoc véi do phong dai 40X dugc chira ¢ hinh 1.

S

10 pm

Hinh 1. Hinh thai t& bao clia chiing Nannochloris sp. NT12 chup dwéi kinh hién vi quang hoc. Thanh thuwéc co

kich thwéc 10pum.

Té bao chung NT12 c6 dang hinh cau, don
bao, kich thudc té bao 2 - 3 pum, kich thudc c6
thé tang 1én dén 6 um khi ching bit dau phan
chia. Té bao sinh san vo tinh bang cach chia doi
té bao me thanh 2 té bao con, mdi té bao con c6
kich thuéc 3 pm. Dya trén khéa phéan loai cua
Butcher (1952) da dugc cong bd va cac dac diém
hinh thai quan sat dugc cta ching NT12 c6 dac
diém gidng véi loai Nannochloris atomus
(Butcher) Henley. Nhu vay, dua trén cac dac
diém hinh thai té bao quan sat dugc dudi kinh
hién vi quang hoc, ching t6i xac dinh so b
chang NT12 thuoc vé loai N. atomus va ching
nay duoc ky hiéu la N. atomus NT12.

Do té bao c6 kich thuéc nhé va hinh dang té
bao phu thudc vao dieu kién nuéi nén dé dinh tén
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khoa hoc chinh xac, chling tdi tién hanh phan tich
trinh tu gen 18S rRNA. Gen 18S rRNA ctia mau
Nannochloris sp. NT12 duoc khuéch dai nho cap
mdi 2L-2R thu duogc gen c6 kich thudc 1644 bp.
Khi so sanh trinh ty nay trén ngan hang gen cho
thiy trinh tu néu trén thudc cac loai cua chi
Nannochloris. Theo cac nghién ctru vé phan loai
gan day da cho thay c6 mdi quan hé kha gan gii
vé mit di truyén gitta chi Nannochloris va
Picochlorum dua trén cac dic diém vé hinh thai,
dic diém sinh hoc... Chinh vi vay, mot s loai
thudc chi Nannochloris da dwoc chuyén sang chi
Picochlorum va ngugc lai (Henley et al., 2004),
cac két qua nghién ctu két hop giita dic diém
hinh thai va giai ma trinh tu ciia mot s6 gen bao
tha nhu 18S rRNA dé goép phan lam sang té hon
vi tri phén loai gitta cac loai thugc chi
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Nannochloris va Picochlorum ciing d dugc tién
hanh (Haddad et al., 2014).

Trong nghién ctu nay, ching t6i da st dung
trinh tu cua loai Chlorococcum hypnosporum
(AB488561.1) lam nhom ngoai ddi véi chi
Nannochloris (Liu et al., 2013). Két qua trén
cay phat sinh chung loai cua cac loai thuoc chi
Nannochloris duwogc chia thanh 2 nhanh, nhanh
the nhat la loai Chlorococcum hypnosporum
(AB488561.1) cé ti Ié phan tram twong ddng so
vai cac loai thuoc chi Nannochloris dao dong
tir 88,5% dén 90,4%. Nhanh tht hai la cac loai
thuoc chi Nannochloris va Picochlorum, két
qua cho thay ty 1& phan trim twong ddng cua
mau Nannochloris sp. NT12 so véi cac loai
thudc chi Nannochloris dat 94,4% - 99,7%, con
so vaéi cac loai thudc chi Picochlorum chi dat
tir 94,0% - 98,5%. Nhu vay mau Nannochloris
sp. NT12 c6 su khac biét hoan toan dbi véi hai
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chi vi tao nay khi so sanh & muc do phan tu.
Cu thé mau Nannochloris sp. NT12 co d6
twong dong cao nhat vgi loai N. atomus
CCAP251.7 (AB080303.1) dat 99,7%, tiép
theo la loai N. maculate (AB080302.1) dat
99,6% va loai P. oklahomensis (AY422073.1)
dat 98,5%; loai P. oculatum (AY422075.1) dat
98,0%; loai N. bacillaris (AB080300.1) dat
97,4%; loai N. coccoides (AB080301.1) dat
97,0% va thap nhat la Nannochloris sp.
SAG251.2 (AB080306.1) dat 94,5% va loai P.
atomus SAG 14.87(AB080305.1) dat 94,0%.
Do vay, dua trén cac dac diém hinh thai, ty I¢
phan trim tuong dong va cay phét sinh chung

loai (Hinh 2) cua cﬁéc Ipai thugc  chi
Nannochloris, c6 thé két Iluan mau
Nannochloris sp. NT12 thuoc vé loai

Nannochloris atomus véi do twong dong dat
99,7% va da dugc cap ma so trén ngan hang
gen la MWO0OQ7766.

Nannochloris sp KMCCC-166(GQ122350.1)
Picochlorum oculatum UTEX:LB1998(GQ122335.1)
Nannochloris sp. KMMCCC-75(GQ122337.1)
Nannochloris sp. KMMCCC103(GQ122342.1)

Nannochloris sp KMMCCC-179(GQ122353.1)

P. ocularum (AY422075.1)

N. maculate (AB080302.1)

Nanochlorum sp. MBIC10208(AB058331.1)
icochlorum sp.UTEX 2491(AY422077.1)

P. oklahomensis (AY422073.1)

Nannochloris sp. KMMCCC-23 (GQ122333.1)
N. atomus CCAP251.7 (ABO80303.1)

Nannochloris sp. NT12

N. coccoides (AB0O80301.1)

Nannochloris sp.JL4-6(AY195983.1)
N. bacillaris (AB080300.1)
Nannochloris sp.AS2-10(AY195968.1)

—— N. eucaryota (AB080304.1)
N. normandinae SAG9.82 (KM020167.1)
,—P. artomus SAG 14 87(AB080305.1)

10— Nannochloris sp.SAG251.2(AB080306.1)

0m

Chlorococcum hypnosporum (AB488561.1)

Hinh 2. Cay phat sinh chiing loai cla cac loai thudc chi Nannochloris dwa trén trinh tw gen 18S rRNA da dwoc

cong b trén GenBank.
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Lwa chon méi trudng nudi ciy thich hgp cho
sinh trwéng cia ching vi tao bién N. atomus
NT12 trong binh tam giac 250 mL

Két qua vé lya chon diéu kién nuéi ciy thich
hop cho sinh truéng cua chang N. atomus NT12
duoc chira ¢ Hinh 3.

- Anh hwong cia moi truweong dinh dieong

Sinh truedng cua chung N. atomus NT12 ¢ céc
moi truong dinh dudong khéac nhau trong binh tam
giac 250 mL sau 33 ngay nudi duoc chi ra & Hinh
3A. Ching NT12 sinh truong tét trong ca 3 moi
truong nubi. Tuy nhién, mat d6 té bao dat cao
nhat & méi truong Erd, tiép theo 1a Walne va cubi
cung la F/2, voi gia tri twong ung 1a 30,24 + 1,95;
28,45 + 1,56 va 26,78 + 2,05 x 10° t& bao/mL.
Quan sat dudi kinh hién vi quang hoc khdng c6
su khac biét vé hinh théi té bao tao giita cac moi
truong nudi cdy khac nhau. Mic du thanh phan
va ham luong caa cac nguyén tb khoang da va vi
lwong vo co trén cung don vi thé tich khdng c6
su khéc biét nhiéu giira 3 méi truong dinh dudng
Erd, Walne va /2. Nhung méi truong Erd van la
moi truong giau dinh dudng nhét so voi 2 moi
treong nudi con lai (do c¢é chaa thanh phan dich
chiét dat - mot ngudn dinh dudng vi luong tot),
day c6 thé 1a nguyén nhan gidp ching NT12 sinh
truong, phét trién tot nhat. Tuy nhién, khi nudi
ta0 trén quy md 16n, viéc pha mdi truong Erd rat
khé thuc hién va thanh phan dinh dudng thuong
khéng 6n dinh (do thanh phan dich chiét dat
khong xac dinh dugc). Trong khi d6, sinh truong
cuta chung NT12 trong moéi truong Walne cling
khong c6 su khac biét nhiéu so v&i méi trudng
Erd. Hon nira, do méi truong Walne c6 gia thanh
thip, d& pha méi trudng cling nhu d& b sung vao
hé thong nudi 16n nén moi truong nay da dugc
chon cho cac thi nghiém nghién cau tiép theo.

- Anh hwoéng mdt dé té bao gieo ban dau

Mat do té bao gieo ban dau la mot yéu t6
guan trong anh hudng dén kha nang song va ning
sut sinh khéi cua vi tao, dic biét khi nudi ngoai
&nh sang tu nhién. Mat d6 té bao ban dau cang
cao thi thoi gian “pha tiém” trong dudng cong
sinh truong cua tao cang giam. Tuy nhién, néu
méat do tao ban dau qué cao s& dan dén canh tranh
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dinh dudng, tr 46 kim ham sinh truong caa tao.
Két qua trinh bay ¢ Hinh 3B cho thay sinh truong
cua ching NT12 phu thudc 16n vao mat do té bao
gieo ban dau. G mat do té bao ban dau la 3 x 10°
té bao/mL, téc do sinh truong dic trung cua
chung NT12 dat cao nhat (1 = 0,134/ngay) sau 6
ngay nudi. Tiép theo 1a mat do té bao gieo 1 x
108, 5 x 10°, 7 x 10° va 10 x 10° té bao/mL, Vi
gia tri toc do sinh truong dic trung dat lan luot 1a
0,115/ngay, 0,085/ngay, 0,081/ngay va
0,055/ngay. Su khac biét c6 ¥ nghia thong ké
giira mat do té bao ban dau 3 x 10° TB/mL so Vi
cong thirc 5 x 109, 7 x 108 va 10 x 108 té bao/mL
(P < 0,05). Khdng c6 su khéc biét vé anh hudng
ctia mat do ban dau 5 x 10° va 7 x 10° té bao/mL
1én sinh treéng cta chung NT12 (P > 0,05). Nhu
vay, gia tri mat do té bao gieo ban dau thich hop
cho sinh truong cua chiung NT12 1a 3 x 10° té
bao/mL di dugc chon cho cac thi nghiém tiép
theo.

- Anh hwong cua nhiét dg

Két qua trinh bay & Hinh 3C cho thay chung
NT12 sinh truong tét nhat & 30°C, tiép theo &
25°C va 37°C, thip nhit ¢ 15 va 45°C sau 25
ngay nudi cy. CO su sai khac c6 y nghia thong
ké sinh hoc vé sinh truong cua chang NT12 &
nhiét d6 30°C so véi cac cong thac nhiét do 37,
45 va 15°C (P < 0,05). Tuy nhién, khéng c6 su
sai khac c6 y nghia gitra nhiét do 30°C va 25°C
(P > 0,05). Hon nira, tai 30°C, chung NT12 ciing
c6 tdc do sinh truong dic trung cao nhat (u =
0,124/ngay) va mat do té bao dat 28 x 10° té
bao/mL cao hon so voi cac nhiét do khac. Do
vay, nhiét 6 30°C 1a nhiét do toi wu da duoc
chon cho cac thi nghiém tiép theo.

- Anh huong ciia cuwong dg &nh séng

Két qua trinh bay ¢ Hinh 3D di cho thay
sau 20 ngay nubi ciy, sinh truéng ciia chang
NT12 dat cao nhét véi mat do té bao dat 29,8 x
10° té bao/mL & cuong do anh sang 100
pmol/m?2s. Sy sai khac vé sinh truong ciia chung
NT12 & 100 umol/m?s so véi cac cuong do anh
sang 200, 300 va 400 pmol/m?s sau 30 ngay nudi
¢6 y nghia thong ké (P <0,05). Tuy nhién, khéng
c6 su sai khac giita cuong do chiéu sang 60, 100
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va 140 pmol/m?s (P > 0,05). Hon nira, téc do
sinh trudng dac trung cua chung NT12 lai dat cao
nhét tai 60 pmol/m?s sau 14 ngay nudi (véi gia
tri p = 0,127/ngay). Do vay, ching téi chon
cuong do anh sang thich hgp 1a 60 pmol/m?s cho
sinh trudong cua chung NT12 cho céac thi nghiém
tiép theo.

- Anh hwong cia nong dg mudi

Anh huéng ciia méi trudng co ndng do mudbi
khéc nhau (tir 10 dén 60%o) 1én sinh truong cua
chung NT12 dugc trinh bay ¢ Hinh 3E. Chung
NTI2 da thé hién kha ning thich nghi v&i nong
dd mudi rat rong. Sau 30 ngay nubi cay, chung
NT12 sinh trudng tot nhat & nong d6 mudi 30%o,
tiép theo 1a 40%o, 20%o, 50%o0, 60%o va thap nhat
& 10%o voi mat do té bao & cac nong dd mudi nay
tuan ty 14 30,1 x 108, 29,3 x 10°, 24,3 x 108, 23,8
x 108, 16,2 x 10° va 13,1 x 10° té bao/mL. Sy
khac nhau vé sinh truong cua chung NT12 &
nong d6 mudi 30%o va 40%o 1a khong c6 ¥ nghia
thdng ké (P > 0,05). Tuy nhién, & nong do mudi
<20%o va >50%o, sur sai khac c6 ¥ nghia thong ké
sinh hoc (P < 0,05) so véi nong d6 mudi con lai.
Vi vay, nong do mudi 30%o da dugc chon cho cac
thi nghiém tiép theo. Két qua nay ciing phu hop
vé6i cong b cua Saadaoui va dong tac gia (2016)
khi cho thay chung Nannochloris sp. ¢6 kha nang
chiu dugc d6 man rong 1én t&i 60 %o.

- Anh hwong cua pH

Két qua trinh bay & Hinh 3F cho thay khong
c6 su khac biét vé anh huong coa pH tir 7 dén 9
1én sinh truéng cua chung NT12 (P > 0,05) va
pH tdi wu cho sinh truéng cia chang nay 1a pH
7. Ngoai ra, két qua nghién ctu cho thay pH > 10
va pH < 5 di anh huéng dén sinh truong cua
chung nay. Trong moi truong c6 d¢ acid cao (pH
3) hoic d6 kiém cao (pH 11), chiing NT12 khong
thich nghl duogc nén sinh tru:(yng cua chung da bi
tic ché va dirng lai sau vai ngay nudi ciy. Nhu
vay, gia tri pH thich hop cho sinh truéng cua
chung NT12 1a pH trung tinh (pH 7) da duoc lya
chon cho cac thi nghiém tiép theo.

Nhu vy, trong diéu ki¢n phong thi nghiém,
chung NT12 sinh truong tot nhat & moéi truong
Erd, nhiét d6 30°C, cuong d6 anh sang 100

pumol/m?s, pH 7, nong d6 mudi 30%o va mat do
té bao gieo ban dau 1a 3 x 10° té bao/mL. Chung
t6i nhan thiy rang cac gia tri téi wu vé nhiét do,
pH va d6 man khong co su khac bit so vai cac
thdng sd Iy hoa tai vung bién Nha Trang noi phén
lap chung NT12. Diéu nay c6 nghia rang cac dac
dlem sinh hoc cua chung tao goéc van dugc duy
tri 6n dinh sau mot thoi gian dai luu gii, bao quan
gidng. Tuy nhién, cuong do anh sang thich hop
cho sinh truéng caa chung N. atomus NT12 dudi
diéu kién phong thi nghiém c6 thap hon so v6i
diéu kién tai noi thu mau. Pay c6 thé 1a do qua
trinh thich nghi cta ching tao trong qua trinh luu
gitt mau dudi didu kién anh sang yéu trong thoi
gian dai.

Trén co s& két qua lya chon duoc vé diéu
kién nuéi cdy thich hop cho su phéat trién cua
chung NT12 trong binh tam giac 250 mL ¢ trén,
viéc nudi ciy ching nay ¢ quy mé I6n hon, tir
hé thong nudi hé trong binh nhwa 10 L dén céc
hé thdng kin bé phan tng quang sinh dang éng
kin ¢6 dung tich 20 va 50 L ciing da duoc tién
hanh. Két qua chi tiét dugc trinh bay trong Hinh
4 d3 cho thdy mat d6 té bao cua chung NT12
phu thudc vao hé thong nudi cdy va gia tri mat
d6 té bao tao dat duoc trong hé thong kin cao
hon hé hé théng hé ¢ cung thoi diém nudi cay.
Gié tri mat do té bao tao cuc dai dat dugc lan
luot 12 21,4 x 105 25,06 x 10° va 30,5 x 10°té
bao/mL, twong tng Véi cap do binh nhya 10 L,
hé théng kin 20 va 50 L sau 20 ngay nudi cy.
Téc d6 sinh truong dic trung p ciia chang NT12
& c4c cAp do nudi nay dat lan luot 12 0,097/ngay,
0,106/ngay va 0,113/ngady. Khéng c6 su khéac
biét vé thoi gian té bao tao dat cuc dai giita cac
cip d6 nudi khac nhau. Ning suit sinh khéi tao
tuoi cling dat cao nhat ¢ hé théng nuéi kin 50 L,
tiép d6 1a he théng nudi kin 20 L va cudi cing
la binh nhya 10 L, véi gia tri dat twong ung la
209, 185 va 145 mg/L/ngay. Két qud nay tuong
dong voi cong bd cua Bounnit va dong tac gia
(2020) khi nudi tao N. atomus trong bé phan irng
quang sinh 1 L & nhiét d6 30°C, ning suit sinh
khéi tao dat 195 mg/L/ngay. Tuy nhién, mat do
té bao cuc dai dat duoc trong nghién ciru nay la
thip hon nhiéu so véi cac cong bd cua Robert
(1998) khi nudi cay ching N. atomus trong binh
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5 L, mat d6 té bao c6 thé dat 24 x 107 té bao/mL
sau 30 ngay nudi. Dogaris va dong tac gia
(2015) ciing da cong bd vé nudi chung N.
atomus Butcher CCAP 251/4A trong hé thong
bé phan @ng quang sinh hoc nam ngang noi
(HBR) c6 dung tich 65 L, mat do té bao téi da
dat duoc 1a 1,05 x 108 té bao/mL. Piéu nay c6
thé do su khac biét vé dic diém di truyén cua
chung tao duoc lya chon va diéu kién nudi cy
khéac nhau.

Nhu vy, mat do té bao cuc dai cua vi tao N.
atomus trong hé thong nudi kin va ho 1a tuong tu
nhu trong binh tam giac. Tuy nhién, thoi gian tao
dat cuc dai trong cac hé thong nudi nay giam
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30% so vai thoi gian nudi trong binh tam giéc.
Két qua ctia nghién ctru nay 1a co so khoa hoc
cho nhan nuéi sinh khéi tao N. atomus NT12 trén
quy md lén dat nang suét cao nhiam cung cap sinh
khéi cho tach chiét cac chit c6 hoat tinh sinh hoc
& Viét Nam.

Thanh phan acid béo trong sinh khéi cia
ching N. atomus NT12 trong HTNK 50L

Sau 20 ngay nudi trong HTNK 50 L, sinh
khdi chung NT12 duoc thu ¢ pha can bang sém
va xac dinh ham lugng lipit va phan tich thanh
phan acid béo (Bang 1).
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Hinh 4. Sinh trwdng cla ching N. atomus NT12 & cac cap d6 nudi khac nhau.

Bang 1. Thanh phan va ham lwong céc acid béo cla ching N. atomus NT12 nuéi trong HTNK 50 L.

Acid béo Tén khoa hoc Ham lwong acid béo
(%acid béo téng s6 - TFA)
C14:0 Myristic acid 1,02 £ 0,08
Cl4:1w -5 0,05+ 0,01
C16:0 Palmitic acid 30,65 + 2,03
Cl6:1lw -7 Palmitoleic acid 2,67 1,11
C18:0 Stearic acid 4,83 +0,35
C18:1w -9 Oleic acid 30,12 +2,01
C18:2 Methyl linolenate acid 9,24 + 0,04
C18:2w -6 a-Linoleic acid 10,50 + 0,47
C18:3w -3 a-Linolenic -ALA acid 5,65 +0,10
C20:0 Methyl arachidate acid 1,93 £ 0,27
C20:1w -7 0,23 + 0,02
C20:2 Methyl 11, 14 eicosadienoate 0,83 £ 0,03
C20:3 0,08 £ 0,04
C20:4w -6 0,21+ 0,01
C20:5w -3 Eicosapentaenoic acid - EPA 1,08 £ 0,16
C22:0 Vét
C22:6w -3 Docosahexaenoic acid - DHA 0,061 + 0,003
Khac 0,849
Téng s6 acid béo no - SFAs 38,43
Téng sb acid béo khdng béo hoa cé 1 ndi ddi -MUFAs 33,07
Téng sb acid béo khdng béo hoa cé nhiéu ndi ddi -PUFAs 28,50
Lipit tdng s6 (% sinh khébi khd) 24,6 +0,21

Ghi cha: - Khdng phat hién
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Két qua ¢ bang 1 cho thdy ham luong lipit
tong s6 cua chung NT12 14 24,6 +0,21 % s0 V&i
sinh khdi kho. Két qua nay ciing twong dong
véi cong bb cia Bounnit va dong tac gia (2020)
khi théng bao vé ham luong lipit caa chung N.
atomus QUCCCM31 dao dong tur 23 - 28%
sinh khéi kho khi tao dugc nuéi & nhiét do tur
20 - 40°C. Trong sinh khéi ching NT12 chia
chi yéu cac acid béo bdo hoa va khong bao hoa

c6 1- 3 ndéi db6i nhu palmitic C16:0
(30,65+2,03%), oleic C18:1n-9
(30,12+2,01%), a-linoleic  (10,50+0,47%).

Céac PUFAs chiém wu thé 1a acid o-linolenic
ALA (5,65+0,10%), acid eicosapentaenoic
EPA (1,08+0,16%) va mot luong nho acid
docosahexaenoic DHA (0,061+0,003%) so v&i
acid béo tong sb. Dunstan va cong su (1992) da
chi ra riang cac acid béo chinh trong cac ho
Chlorophyceae la C16:0, C16:1, C16:2, C16:3,
C18:2 va C18:3. Két qua nghién ctru thu dugc
trong nghién ctu nay cho thay chung NT12
cling chu yéu giau céc acid béo néu trén. Hon
nira, cac acid béo w-6 C16:2, C18:2 va ®»-3
C18:3 ciing co gia tri d6i véi stic khoe cua con
nguoi (Biller, Ross, 2011).

KET LUAN

Chung t6i da dinh tén khoa hoc dugc chung
Nannochloris sp. NT12 phan Iap tai ving bién
Nha Trang, Khanh Hoa, Viét Nam (nam 2009)
thuoc vé loai Nannochloris atomus NT12 dua
trén co so dic diém hinh thai té bao va so sanh
trinh tu gen 18S rRNA. Chung nay cé kha nang
sinh truéng tét & ca quy md phong thi nghiém va
pilot, véi mat do té bao dat cao nhat 1 30 x 10° té
bao/mL sau 30 ngay nudi cay ¢ binh tam giac 250
mL va 20 ngay nudi ¢ hé théng nuéi kin 50 L.
Sinh khéi tao nay c6 ham lugng lipit dat 24,6%
sinh khdi khd va giau céc acid béo C16, C18 va
C20, c6 tiém ning cho khai thac cac chét ¢ hoat
tinh sinh hoc.

Loi cam on: Nghién citu nay dwoc hé tro kinh
phi Ciia dé tai trong diém cap VAST “Nghién ciru
cac hop chat thir cdp c6 hoat tinh sinh hoc tir mét
so loai vi tdo bién tgi ving bién khu vic Nam
Trung B (viing bién Khanh Hoa - Binh Thugn)
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Viét Nam" md so TPDLB0.06/20-22, do GS.TS.
Dang Diem Hong lam cha nhiém dé tai nhanh.
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STUDY ON BIOLOGICAL CHARACTERISTICS AND BIOMASS PRODUCTION
OF THE GREEN MICROALGAE (NANNOCHLORIS ATOMUS) ISOLATED FROM
VIETNAM FOR THE EXTRACTION OF BIOACTIVE COMPOUNDS
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SUMMARY

Microalgae are known to be a nutrient-rich feed source for many aquatic animals. It is also an
important raw material source to exploit high biological activity substances for humans. This is the
first study on biological characteristics and algae biomass production from the green microalgae
Nannochloris atomus being carried out in Vietnam. In this study, scientific name of the strain N.
atomus NT12 based on morphological characteristics and 18S rRNA gene sequence (with accession
number MWO0OQ7766 on the GenBank) was identified. At the best conditions for the growth (i.e. Walne
medium, 3 x 10° cells/mL initial cell density, 25 -30°C growth temperature, 60 - 100 umol/m?s light
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intensity, pH 7, 30%o salinity), highest NT12 strain cell density of 30 x 108 cells/mL was obtained
after 30 days of culture. The microalgae N. atomus NT12 was also successfully cultured on a pilot
scale in the plastic bottle 10 L and closed photobioreactors 20 — 50 L resulting in a high biomass
productivity of 209 mg/L/day and a biomass rich in polyunsaturated fatty acids such as oleic acid
(C18:1n-9), linoleic acid (C18:2n-6) and a-linolenic acid (C18:3n-3) qualified for the purpose of
extraction of value bioactive compounds.

Keywords: polyunsaturated fatty acids, Nannochloris atomus, biological activity, biomass,
microalgae
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