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TOM TAT

Chlorella 1a chi vi tao luc c6 téc do sinh truong nhanh va c6 kha nang tich lity lipit trong té bao cao, dugc xem
nhu 1a phan @ng tu vé cua co thé tao vai diéu kién méi truong Séng bt loi. Nudi trong chi vi tao nay theo cong nghé
nudi cdy 2 giai doan dang dugc tap trung nghién ctru trén thé gioi dé thu dwoc sinh khéi tio c6 ham luong lipit
cao nhaim cung cép ngudn sinh kh6i cho san xudt nhién liéu sinh hoc. Nghién ctru nay trinh bay két qua vé anh
huéng cia didu kién méi truong 1én sinh trudng va tich liy lipit cia loai Chlorella sorokiniana & giai doan 2.
Sau 4 ngay nudi cdy & giai doan 1 trong moi truong BG-11 ¢6 NaNO; 3 g/L, glucose 10 g/L nhiét 6 28-30°C,
cuong do chiéu sang 40-100 umol/m?s, pH 7, C. sorokiniana dat sinh truéng t6t nhét va chuyén sang giai doan 2.
Két qua thu duoc ¢ giai doan 2 cho thay khi bd sung NaCl 30 g/L, NaHCO; 6 g/L vao mdi trudng nudi, chiéu
cuong do anh sang 150 umol/m?s, C. sorokiniana c6 sinh khdi khé (SKK) va ham luong lipit dat cao nhat la 2,12
+ 0,06 g/L va 35,8% SKK, twong ung. Axit béo C18:2 (chiém 28,25% axit béo téng s6 - total fatty acid/TFA),
C18:3 (26,41% TFA), C16:0 (19,20% TFA) va C16:1 (17,25% TFA) la thanh phan axit béo chinh trong sinh
khéi tao nay nudi trong duoc. Két qua thu duge cho thiy sinh khéi C. sorokiniana 1a nguyén liéu tiém ning dé
san xudt nhién liéu sinh hoc chét lugng cao. Dya trén do khong bdo hoa cua axit béo, tinh todn chét lugng cua
biodiesel san xuét tir thanh phan axit béo trong sinh khdi ching C. sorokiniana nudi ciy tap dudng 2 giai doan
dat 4 trén 5 tiéu chuan cia Hoa Ky va Chau Au di véi dau diesel sinh hoc (B100), ¢6 tiém ning tng dung vao
thue tién san xuét.

Tirkhoa: Chlorella sorokiniana, BG-11, diéu kién méi trudng, nhién lidu sinh hoc, nudi ciy hai giai doan, vi tao luc.

MO PAU

Chlorella 1a mot trong nhirng chi vi tdo luc dwoc ng dung rong rai trong san xuét thwe phdm, dwoc phdm, xi ly
moi trwdng va san xuét nhién liéu sinh hoc do sinh khéi cla chi nay cé chira ham lwong 16n lipit, protein,
cacbohydrat, sac tb, khoang da va vi lwgng va vitamin (lbrahim et al., 2020). Trong do, Chlorella sorokiniana la
mot loai tidm nang cla chi Chlorella cé néng suét sinh khéi lon, cé kha nang tich Ity lipit cao dudi didu kién méi
treong nudi thiu dinh dwéng, cé tinh chéng chiu cao v&i nhiét do 1&n dén 42°C nén né da tré thanh ngudn
nguyén liéu cé gia tri d& san xut nhién liéu sinh hoc, cung cip moét giai phap tiém nang cho gidm bat tinh trang
can kiét nhién liéu hoa thach (Menegazzo et al., 2022). C6 3 phwong thirc nudi trdng chinh (quang tw dwdng, di
dudng va tap dwdng) cd thé ap dung cho nuoi trdng vi tao tly thudc vao nguon cacbon (v6 co hay hiru co) va co
hay khong cé chiéu anh sang. O’ phwong thtrc nudi trdng quang tw dudng, st dung cac hé théng bé hé va bé
phan (rng quang sinh kin (closed photobioreactors - PBRs), tdo s&r dung anh sang mat tréi va CO, trong khi
quyén dé sinh tredng va phat trién la ngudn nguyén liéu thé tai tao cho nganh céng nghiép nhién liéu sinh hoc
(Sajjadi et al., 2018). Ngoai ra, mot sb loai vi tdo sé co ham lwgng lipit cao khi song theo phwong thirc di dwdng
(str dung ngudn cacbon hiru co' va khdng can anh sang) két hop didu kién moi triong nuobi bt loi nhw thiéu chat
dinh dwéng (nito, photpho) (Srinuanpan et al., 2018) hay khi c6 mat cac ion kim loai (ddng, k&m) (Tan et al., 2024), c6
si thay ddi v& ndng d6 mubi (cao va thép) ciling nhw c6 chiéu cuwdéng d6 anh sang cao (Ali et al., 2021). Tuy
nhién, & diéu kién méi trwdng nudi bat loi sé lam gidm sinh trwéng cla tdo. Dwa trén co' s& néu trén, viéc nudi
cdy vi tdo theo 2 giai doan da dwoc nghién ctru. O giai doan 1, vi tAo dwoc nudi trong mdi trwdng thich hop dé
tdo c6 sinh trwdng dat cao nhat. Sau dé, tdo dwoc chuyén sang giai doan 2 cé sy bat lgi v& didu kién mai truong
nudi. Trong diéu kién bét |gi, tao bj gidm sinh khéi nhung sinh khéi lai c6 ham lugng lipit rat cao dwoc xem 13 mot
giai phap day htra hen dé nang cao tich Iy lipit trong sinh khéi tao. Theo nghién ctru clia Kakarla va ddng tac gia
(2018), C. sorokiniana dwoc nudi cay 2 giai doan trong méi trvong BG-11 co bd sung NaCl 60 g/L va NaHCOs
1g/L da cho sinh khéi c6 ham lwong lipit dat cao nhat 1a 38%SKK. Tiép theo cac két qua nghién clru clia Dang
Diém Héng va ddng tac gia (2023) da cong bb vé Iya chon dwoc diéu kién nudi thich hop C. sorokiniana & giai

562



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

doan 1, trong nghién ctru nay, diéu kién nudi trong bat Ioi vé dinh dwéng khac nhau cho loai vi tho nay & giai
doan 2 dé c6 dwoc sinh khoi tAo c6 ham Iwgng lipit cao lam nguyén liéu cho dinh huwéng san xuat nhién liéu sinh
hoc sé duorc trinh bay.

VAT LIEU VA PHUONG PHAP

Vat liéu: Tao gibng C. sorokiniana thudc bod swu tap gibng ciia Phong Coéng nghé tao, Vién Cong nghé sinh hoc,
Vién Han lam Khoa hoc va Cong nghé Viét Nam, duoc lwu glu & 28°C, chiéu anh sang c6 cwong d6 40
umoL/m?s, quang chu ky sang: tbi 1a 12:12 gio. Cac hda chét str dung trong nghién clru la théng dung va dam
bao d6 tinh khiét cho thi nghiém.

Phwong phap
Xac dinh sinh trwéng cua tao

Sinh trweéng cua C. sorokiniana dwoc danh gia thong qua mat do té bao (MDTB), SKK dwoc xac dinh theo mé ta
clia Bbang Diém Hong (2019).

Phan tich ham lwong lipit, protein, cacbohydrat, carotenoit va thanh phan axit béo

Ham Iwong lipit tdng sb dwoc xac dinh theo phwong phap Bligh va Dyer (1959), c6 cai tién phi hop véi diéu kién
cta Viét Nam (DPang Diém Héng, 2019). Ham lwong protein xac dinh theo phuong phap Bradford (1976),
cacbohydrat xac dinh theo mé ta ctia Sun va ddng tac gia (2014). Thanh phan va ham lweng céc axit béo cla C.
sorokiniana dwoc xac dinh bdng GC/MS dwoc tién hanh tai Trwdng Pai hoc Khoa hoc va Céng nghé Ha Noi theo
mo ta clia Bang Diém Héng (2019).

Phan tich chat lwong biodiesel san xuét tir sinh khéi C. sorokiniana

Murc do khong bao hoa clia thanh phan axit béo va 5 chi sé co ban ctia biodiesel: trong lwgng riéng, diém chép
chay, d6 nhét dong hoc, chi sd cetane va chi so iodine xac dinh theo cdng thirc clia Hoekman va dong tac gia (2012).

M6i trwdng nudi cay C. sorokiniana

Mbi trwéng dwoc st dung trong thi nghiém & méi tredng BG-11. Thanh phan méi trudng BG-11 gdm (g/L):
NaNOs - 3,0; Na;COs - 0,02; CaCl.. 2H20 - 0,036; Citric acid - 0,006; MgSOa. 7H20 - 0,075; K2HPO4. 3H20 -
0,04; EDTANa; - 0,001; (NH4).[Fe(CsHs024)2] - 0,006; glucose - 10 va dung dich As - 1 mL. Trong d6, dung dich
As (g/L: H3BO3 - 2,850, MnCl,. 4H,0 - 1,810, ZnSO4. 7H,0 - 0,220, CuSO4. 5H,0 - 0,080, MoOs - 0,015,
Co(NOs3),. 6H.0 - 0 044) Thi nghiém dwoc tlen hanh trong binh tam giac 1.000 mL c6 chira 450 mL méi trvong,
28°C, chiéu sang co cuong do 150 umol/m s, quang chu ky sang: ti 1a 24:0 gi®, pH 7,4; tbc d6 l&c 200 vong/
phut, MDTB gieo ban dau 1a 10 x 10° TB/mL. Gibng cép 1: dwoc nubi & mdi trudng BG-11 sau 6 ngay nudi cly
(v&i gibng gbc dwoc nudi gilr trén mai trwdng thach).

Thi nghiém Iwa chon diéu kién mai trwéng nudi cay thich hop & giai doan 2

Nghién ctru anh hwéng cla ndng d6 NaCl (0; 20; 30; 40; 60 va 90 g/L), ndng 6 NaHCO;3 (0; 1; 2; 4; 6; 8 va 10 g/L),
nong d6 NaNOs (0; 0,02228; 1 va 2 g/L), ndng dd photpho dwéi dang KoHPO,. 3H,0 (0; 45; 90 va 150 mg/L)
nong d6 CuS04.5H,0 (0; 15,7; 31,4; 47,1 va 68,2 mg/L), cwong d6 anh sang (0, 80, 150, 250 va 340 umoL/m s)
v&i quang chu ky sang: tdi la 24:0 gi® 1&n sinh trudng va tich Idy lipit & vi tdo C. sorokiniana da dwoc tién hanh
nghién ctru. Thi nghiém dwoc tién hanh trong binh tam giac 1.000 mL cé chira 450 mL méi trwéng, nhiét do
28°C, tbc d6 lac 200 vong/ phat. Mbi cong thire thi nghiém I&p lai 2 1an. Hang ngay 1y mau dé xac dinh sinh
trudng bang cach xac dinh SKK. Thi nghiém sau ké thira két qua thong sé tdi wu dwoc lwa chon clia thi nghiém
trwde. Loai C. sorokiniana dwoc nudi trong diéu kién ti wu 4 ngay (& giai doan 1). Sau do, bd sung didu kién moi
truerng khac nhau cho tirng thi nghiém (& giai doan 2) va thu sinh khéi d& phan tich thanh phan dinh dwéng, ham
lwong lipit va axit béo sau 2 ngay nudi cy.

Xt ly s6 liéu

S6 ligu thi nghiém duwoc xi ly bang phan mém Excel va xt Iy thong k& ANOVA mét thanh phan & mirc y nghia
p < 0,05 bang phan mém SPSS 16.0.

KET QUA VA THAO LUAN

Lwa chon méi tredng nudi cay thich hop cho tich lily lipit cta C. sorokiniana & giai doan 2

Ké thira cac két qua nghién ctru ctia Dang Diém Hong va dong tac gia (2023) da lwa chon dwoc cac diéu kién
nudi thich hgp cho giai 1 bao gom moi treong BG-11 c6 ngudn n|t0’ & NaNO3 39/L ngudn cacbon la glucose
10 g/L, nuéi l&c 200 vong/phit & cwdng do anh sang 40 -100 umol/m s, nhiét dd 30°C, pH 7, ching C. sorokiniana
c6 kha nang sinh trwéng t6t nhat véi SKK cao nhat dat 2,84 + 0,06 g/L va ham lwong lipit cao nhét dat 21,06 + 0,10
sau 4 ngay nudi cay & giai doan nay.
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Anh hwéng cda néng dé NaCl: Anh hwéng clia ndng dd NaCl (0; 20; 30; 40; 60 va 90 g/L) Ién sinh trwdng va
tich Ity lipit ca C. sorokiniana (Hinh 1A, 1B) cho thay tao tich Iy lipit tét nhat trong méi trwéng c6 bd sung
30 g/L NaCl v&i ham lwong lipit dat cao nhét 14 31,40 + 0,84% SKK va SKK dat 1,8+0,31 g/L sau 2 ngay bd sung
mudi. Sinh trwéng cta C. sorokiniana giam dan trong cac ngay nudi khi ting néng d6 mudi. Két qua nay twong
ddi phu hop véi cong bd cia Yun va ddng tac gid (2019) khi nudi chiing Chlorella vulgaris YH703 trong méi
trweng BG-11 6 bd sung 29,25 g/ NaCl, ham lwong lipit dat 24,7% SKK (so véi dbi chirng dat 12,5% SKK) sau
2 ngay nudi cay & giai doan 2. Do d6, néng d6 NaCl 30g/L dwoc lwa chon cho cac thi nghiém tiép theo.
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Hinh 1. Sinh trwéng va ham lwong lipit cta C. sorokiniana dwoc nudi trong dwéi diéu kién mai trwong khac nhau.
No6ng dé NaCl (A, B), néng dé NaNO; (C, D), néng dé photpho (E, F), néng dé CuS0,.5H,0 (G, H);
néng dé NaHCO:s (I, J), cwong dé anh sang (K, L)
Cdc chi¥ s6 a, b, ¢, d tai cing mét thoi diém chi s sai khdc c6 y nghia théng ké sinh hoc (p<0,05).
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Anh hwéng ctua néng dé NaNO;: O giai doan 2, sau 2 ngay nudi cdy & néng do 0 va 22,28 mg/L NaNOs,
C. sorokiniana c6 sinh khdi kho va tich Iy lipit dat cao nhat 1a 1,89 va 2,04 g/L, 29,56 + 0,33 va 24,8 + 0,33%
SKK, twong tng (Hinh 1C, 1D). Sw khac biét nay khéng cé vy nghia théng ké sinh hoc (p > 0,05). Theo céng bd
cla Xie va ddng tac gia (2020) khi két hop hai yéu t& d6 mén cao va ham lwong nito thap (22,28 mg/L NaNO3)
trong méi trwdng nudi chidng C. sorokiniana SDEC-18 & giai doan 2, ham lwong lipit tang 1€én 50,53% SKK nhwng
SKK chi dat 0,46 g/L. Do vay, trong cac thi nghiém tiép theo nén chon ndng d NaNO3 0 g/L (khéng bd sung
thém NaNOs) & giai doan 2 clia qua trinh nudi cdy loai C. sorokiniana.

Anh hwéng cta néng dé photpho dwéi dang KoHPO,. 3H,0: Sau 2 ngay bd sung mubi va tdng ham luvong
photpho (0; 45; 90 va 150 mg/L) trong méi trwéng nudi, sinh trwdng cta C. sorokiniana khéng c6 sy thay ddi
nhiéu. Tuy nhién, ham luwong lipit va SKK trong méi trwéng c6 ndng dé photpho la 0 va 45 mg/L photpho dat 32,9
+ 0,40 va 32,56 + 0,23 %SKK va 2,74 va 2,86 g/L, twong ng (Hinh 1E, 1F) v&i sy khac biét ¢ y nghia théng ké
sinh hoc (p < 0,05). Do dd, lwa chon bd sung 0 mg/L photpho cho céc thi nghiém tiép theo vira don gian, dé thuc
hién va gidm nhidm céc vi sinh vat khac vi trong thi nghiém nay, cac nghiém thirc can li tam thu sinh khéi sau d6
bd sung mai trwdng cé chiva ham luong photpho twong &ng, dan dén kha ndng nhidm cao trong qua trinh thao tac.

Anh hwéng cia néng dé6 CuS0,.5H,0: Sau 2 ngay bd sung ham lwong CuS04.5H,0 (0; 15,7; 31,4; 47,1 va
68,2 mg/L) vao mai truwerng nudi, sinh trwdng clia C. sorokiniana khdng cé sw thay ddi nhiéu. &’ ndng dd 0 va 31,4 mg/L
CuS0,.5H,0, C. sorokiniana cé ham lwong lipit va SKK dat cao nhét 14 32,00 + 0,27 va 25,93 + 0,85 %SKK va
2,24 va 2,25 g/L, twong tng (Hinh 1G, 1H). Sw khac biét v& lipit c6 y nghiia théng ké sinh hoc (p < 0,05). Nhw vay, lya
chon néng dd CuS04.5H,0 0 mg/L cho sinh khéi tdo c6 ham lwong lipit cao nhat sé dwoc lwa chon cho cac thi
nghiém tiép theo.

Anh hwéng ctia ndbng dé6 NaHCO;: Khao sat anh hudng clia ndng d6 NaHCO3 (0; 1; 2; 4; 6; 8 va 10 g/L) 1én
sinh trwéng va ham lwong lipit clia C. sorokiniana da cho thay tao c6 sinh khéi va tich Iy lipit trong méi trwéng c6
bd sung 6 g/L NaHCO; dat 2,21 g/L va 35,4 + 1,33 % SKK , twong &ng, sau 2 ngay bd sung mubi (Hinh 11, 1K).
Theo Kakarla va déng tac gia (2018) khi nudi ching C. sorokiniana HS1 & méi trwéng BG-11 c6 bb sung 1 g/L
NaHCOs & giai doan 2 da cho sinh khéi tdo c6 ham lwong lipit dat cao nhét 14 38% SKK. Cé sw khac biét gitra két
qué nghién ctru clia ching tdi so v&i cong bd clia Kakarla va ddng tac gid (2018) co thé 13 do suw sai khac vé
chiing giéng va diéu kién nudi khac nhau. Do vay, ndng d& NaHCO3 6 g/L da dwoc lwa chon cho cac thi nghiém
tiép theo.

Anh huwéng cua cuwong dé dnh séng: Sau 2 ngay nudi cay & giai doan 2, C. sorokiniana dat sinh khéi va ham
lwong lipit cao nhét la dat 2,12 g/L va 34,80 + 0,52 % SKK , twong &ng, & cudng do anh sang 150 umoL/mzs
(Hinh 1L, 1M). Cu®ng dd anh sang cang cao thi sinh trudng cang bi gidm do da cé hién twong quang trc ché xay
ra nén ham lwong lipit khéng tang I1én. Do vay, cwong do anh sang 150 umol/mzs (twong dwong v&i 7 - 8 klux) da
dwoc chon cho cac thi nghiém tiép theo.

NaCl  OglL 20glL 30 glL 90 glL
‘. St -

0 ngay

1 ngay

i - A ‘

Hinh 2. Anh minh hoa nubi loai C. sorokiniana & méi trwéng nudi cé6 ndng dd NaCl khac nhau & giai doan 2

Giai doan 2
|

Phan tich thanh phan axit béo va dinh dwéng, chat lwgng biodiesel san xuét tir sinh khéi chiing C. sorokiniana

Két qua phan tich thanh phan axit béo (Bang 1) cho thay trong sinh khéi chiing C. sorokiniana cht yéu chiva cac
axit béo b&o hoa va khéng b&o hoa c6 1 - 3 ndi dd6i nhw C16:0 (19,20% so vdi axit béo tdng sb - TFA), C16:1
(17,25% TFA), C18:2 (28,25% TFA), C18:3 (26,41% TFA). Trong do, cac axit béo khéng bdo hoa chiém 79,92%
so v&i TFA. Thanh phan axit béo twong dbi phii hop véi cong bd ciia Menegazzo va ddng tac gid (2022), trong
sinh khéi chiing C. sorokiniana CTT 7727 chiva chi yéu cac axit béo C16:0 (39,68% TFA), C16:1 (7,22% TFA),
C18:0 (5,49% TFA), C18:1 (17,20% TFA), C18:2 (15,97% TFA) va C18:3 (11,03% TFA). C6 sy khac biét gitra
ham lwong cac axit béo gitra két qua clia chuing t6i va cong bd clia Menehazzo va déng tac gia (2022) do cé sw
sai khac v& chiing gidng va digu kién nudi trdng. Két qua cho thay sinh khéi nudi trong diéu kién phong thi nghiém
ctia chung t6i ddm bao chét lwong dé 1am nguyén liéu san xuét nhién liéu sinh hoc.
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Bang 1. Thanh phan axit béo va dinh dwéng cé trong sinh khéi chiing C. sorokiniana nudi cay tap dwéng 2 giai doan

sTT | P Tén axit béo ”f)'ef‘o"(‘;z"}ng;‘“ STT Tén axit béo ”f‘)’é‘o'?';j:'}?:/‘j‘\;‘“
1 C16:2 | 7,10-Hexadecadienoic axit 7,80 10 Téng cac axit béo khéng no 79,92
2 C16:1 | 7-Hexadecenoic axit 17,25 11 Mtrc do khong béo hoa 1,69
3 C16:0 | Palmitic axit 19,20 12 Protein (% SKK) 9,10 £ 0,50
4 C17:1 | Heptadecenoic axit 0,21 13 Lipit (% SKK) 35,40 £1,33
5 C17:0 | Margaric axit 0,24 14 Cacbohydrat (% SKK) 7,57 +0,1
6 C18:2 | Linoleic axit 28,25 15 Chlorophyll a (ng/mL) 7,76 £ 0,10
7 C18:3 | Gamma Linolenic axit 26,41 16 Chlorophyll b (pg/mL) 3,91+0,15
8 C18:0 | Stearic axit 0,62 17 Carotenoit (ug/mL) 0,51 + 0,07
9 Tdng cac axit béo no 20,06

Ghi chi: Mdre dé khong bdo hoa = [1 x (% monene) + 2 x (% diene) + 3 x (% Triene) ....J/100

Thanh phan dinh dwéng ctia C. sorokiniana nudi cay tap dudng & giai doan 2 (Bang 1) da cho thay ham Iwong
lipit, protein va cacbohydrat dat lan lwot 14 35,40 + 1,33; 9,10 + 0,5 va 7,57 £ 0,1 % SKK, twong &ng. Ham Iucrng
chlorophyll a, chIorophyII b va carotenoit dat 7,76 + 0,1; 3,91 + 0,15 va 0,51 + 0,07 (ug/mL), twong &ng. Do co
chra ham lwgng Ion cac chét dinh dwéng, dac biét 1a ham Iwong lipit cao nén C. sorokiniana rat phi lam nguyén
liéu cho san xuét nhién liéu sinh hoc trong twong lai.

Bang 2. Dw doan 5 chi s6 cua biodiesel san xuét tir sinh khéi chiing C. sorokiniana nuéi cay tap dwéng 2 giai doan

(Hoekman et al., 2012)
5 chi sé cta biodiesel
Mau Trong luvong Piém chép Do nhot Chisé Chi sé iodine
riéng (kg/m>) chay (°C) déng hoc cetane (g 1/100 g)

C. sorokiniana nudi cay tap dudng

2 giai doan (cda cong bé nay) 882 172,04 4,14 51,62 138,24
Mic cho phép (theo tiéu chuén B i

Hoa Ky va chau Au) B100 860 — 900 >101 1,9-6,0 > 47 <120

Chét Iwgng biodiesel phu thuéc vao mare d6 khoéng b&o hoa cda thanh phan axit béo (Hoekman et al., 2012). Két
qua phan tich cac chi so cua biodiesel (Bang 2) cho thay biodiesel san xuét t& sinh khéi ching C. soroklnlana
nuéi cay tap duo’ng 2 giai doan dat 4 trén 5 tiéu chi ctia Hoa Ky va Chau Au déi v&i dau diesel sinh hoc (BlOO)
Chi s6 iodine cla biodiesel dwoc dy doan cao hon gla tri cho phép nén can gidm ham lwong céac axit béo co
nhidu ndi ddi co trong sinh khéi chiing C. sorokiniana dé san xuat biodiesel c6 chéat lwong cao.

KET LUAN

Diéu kién thich hgp cho nuéi cdy C. sorokiniana & giai doan 2 1a méi truong BG-11 c6 NaNOs 3g/L, glucose
10 g/L dwgc duy tri dén giai doan 2. O giai doan 2 ¢6 b0 sung thém NaCl 30 g/L, NaHCO3 6 g/L, cwdng do anh
sang 150 umol/mzs trong 4 ngay nudi céy. Ham lwong lipit, protein va cacbohydrat dat lan Iwot la 35,4 + ,1,33;
9,10 + 0,5 va 7,57 + 0,1 %SKK, twong rng. Sinh khoi tdo nay giau cac axit béo khong bado hoa 1 va da néi doi
nhuw C16:0 (19,20% so v&i TFA), C16:1 (17,25% TFA), C18:2 (28,25% TFA), C18:3 (26 41% TFA) twong déi phu
hop cho san xuét nhién liéu sinh hoc sau khi loai bo bot cac axit béo khéng bao hoa co nhiéu ndi doi. Chat Iwcynq
ctia biodiesel san xuét tir sinh khéi chiing C. sorokiniana nuoi céy tap dwdng 2 g|a| doan dat 4 trén 5 tiéu chi cla
Hoa Ky va Chau Au dbi véi dau diesel sinh hoc (B100), c6 tiém ndng (rng dung vao thyc tién san xuét.

Loi cdm on: Nghién citu nay dirgc hé tro bdi dé tai “Nghién ciru san Xudt ndng heong sach véi gia canh tranh tir sinh khdi vi
tdo chira dau bang ndng lwong mat troi va CO, theo huéng cong nghé khép kin khong phé thai” (do GS.TS. Vii Thi Thu Ha
lam chz nhiém va GS.TS. Pang Diém Héng lam chui nhigm dé tai nhanh).
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RESEARCH ON SELECTING OPTIMAL CULTURE CONDITIONS FOR
ENHANCING LIPID ACCUMULATION OF GREEN MICROALGA Chlorella
sorokiniana FOR BIOFUEL PRODUCTION
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Ngo Thi Hoai Thu®, Nguyen Thi Thu Trang?®, Tran Thi Lien®, Vu Thi Thu Ha® Dang Diem Hong™**
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SUMMARY

Chlorella is a fast-growing green microalga genus with a high lipid accumulation capacity within cells, regarded
as a self-defense mechanism against adverse culture conditions. The cultivation of this algal genus using two-
stage cultivation technology is a globally focused research project to achieve high algal biomass and lipid
content for biofuel production . This study presents research results on the effects of culture conditions on the
growth and lipid accumulation of Chlorella sorokiniana during the second stage. After 4 days of culture at the
optimum conditions (i.e., BG-11 medium containing NaNO3 3 g/L, glucose 10 g/L, temperature 28-30°C, light
intensity 40-100 pumol/m?, pH 7) in the first stage, C. sorokiniana achieved the highest growth and transitioned
to the second-stage cultivation. Obtained results from the second stage cultivation revealed that supplementing
the cultivation medium with 30 g/L NaCl, 6 g/L NaHCOj3 under a light intensity of 150 umol/ms led to C.
sorokiniana achieving the highest dry cell weight (DCW) and lipid content of 2.12 + 0.06 g/L and 35.8% DCW,
respectively. The predominant fatty acids in biomass were C16:0 (19.20% of total fatty acids -TFA), C16:1
(17.25% TFA), C18:2 (28.25% TFA), C18:3 (26.41% TFA). The results indicated that C. sorokiniana biomass is
a potential feedstock for high-quality biofuel production. Based on the degree of unsaturation, the evaluation of
biodiesel quality from the fatty acid composition of C. sorrokiniana biomass cultured in two - stage mixotrophic
conditions has shown that biodiesel is predicted to reach 4 out of 5 parameters according to U.S. and European
standards on biodiesel (B100), showing potential for practical applications.

Keywords: Chlorella sorokiniana, BG-11, biofuel, culture conditions, green microalgae, two-stage cultivation.
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