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ABSTRACT

Microalgae have currently been considered as a promising
feedstock for biodiesel production. The accumulation of
microalgal lipids is species-specific and largely dependent upon
cultivation conditions. The present study aimed to investigate the
biomass productivity and lipid content of Scenedesmus obliquus
cultivated under nitrogen (N)- and phosphorus (P)-depleted
conditions. The highest microalgal density was 38.0 + 3.5 x 10°
cell/mL after 12 days of cultivation in the standard Bold’s Basal
Medium (BBM) and significantly decreased with decreasing
N conentrations in the media, with the density of 1.4 £ 0.5 x
109 21.5 + 1.4 x 10% 25.7 + 4.9 x 10°% and 33.5 + 1.2 x 10° cell/
mL in the nutrient solutions containing 0, 25, 50, and 75% N,
respectively. Conversely, the P concentrations showed negligible
effects on the growth of S. obliquus across all treatments. Overall,
the lipid accumulation of S. obliquus increased with decreasing
N and P concentrations. The results revealed that N-starvation
yielded the highest microalgal lipid content of 184.1 + 17.4 mg/g
d.w., whereas that under N-sufficient condition was only 80.0 +
9.8 mg/g d.w. Likewise, the lipid content was almost double when
S. obliquus was grown in the modified BBM containing half of
P concentration of the standard medium. Taken together, this
study demonstrates that alteration of the nutrients is an effective
approach for enhancing lipid accumulation in S. obliquus.
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Anh huéng ctia diéu kién nudi cdy dén kha ning sinh truéng va
tich liy lipid cta vi tao Scenedesmus obliquus
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Bai bao khoa hoc Hién nay, vi tdo dugc xem la ngudn nguyén liéu day hiia hen dé
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1. Dit Vin Dé

khao sat anh hudng cta nito (N) va photpho (P) dén kha néng
sinh trudng va tich lay lipid cta vi tdo Scenedesmus obliquus.
Mat d¢ vi tao ghi nhan cao nhét la 38,0 + 3,5 x 10° té bao/mL sau
12 ngay nudi cdy trong moi truong Bold’s Basal Medium (BBM)
gdc va giam r6 rét khi nong dé N giam dan, véi mat do 1an lugt
la1,4+0,5x10%21,5+ 1,4 x 10% 25,7 + 4,9 x 10% va 33,5+ 1,2
x 10° t€ bao/mL tuong ting véi 0, 25, 50, va 75% N. Ngudgc lai,
ndng d6 P khong c6 anh hudng dang ké dén sinh khéi vi tdo & tét
ca cac nghiém thiic. Nhin chung, sy tich iy lipid ctia S. obliquus
tang khi nong do N va P trong moéi truong nuoi cdy giam. Két
qua cho thdy ham lugng lipid dat cao nhét (184,1 + 17,4 mg/g
sinh khoi kho) khi nu6i cdy vi tdo trong moéi truong can kiét N;
trong khi d6, ham lugng lipid chi dat 80,0 + 9,8 mg/g sinh khai
kho khi cung cdp day du N. Tuong tu, ham lugng lipid cling ting
gap doi khi vi tdo dugc nudi cdy trong moi truong chi chia 50%
P so v6i mai trudng BBM goc. Nghién ctiu nay ching minh rang
diéu chinh moi truong dinh dudng 1a mét hudng di hiéu qua dé
gia tang sy tich Iy lipid cta vi tdo S. obliquus.

Mat khdc, vi tdo con st dung khi CO, trong qua
trinh quang hgp, gop phan lam giam hiéu tGng

Vi tdo 1a nguon nguyén liéu phtt hgp dé€ san
xuat nhién liéu sinh hoc (biodiesel) vi c¢6 kha
nang quang hgp cao, toc d¢ sinh trudng nhanh,
va sinh khoi thu dugc chiia ham lugng lipid cao,
6 tiém ndng thay thé ddu mo va than thién véi
moi truong (Gouveia & Oliveira, 2009). Khai
thac vi tdo d€ san xuat nhién liéu sinh hoc khong
gay anh hudng dén viéc san xuét luong thuc thuc
phdm, thtic 4n gia stc, va khong canh tranh dat
canh tac véi cacloai cay trong khac (Chisti, 2007).

nha kinh (Putt & ctv., 2011). Vi tdo Scenedesmus
obliquus c6 kha nang sinh trudng va phat trién
bang quang tu dudng va quang di dudng, c6 kha
nang c6 dinh CO,, tao nhiéu sinh khéi, va tich
lay lipid & mtic cao. Cac nghién ctiu hién tai vé
vi tdo Scenedesmus sp. chtl yéu tap trung vao viéc
xu ly nudc thai va tang san lugng sinh khoi chu
chua chu trong nhiéu dén khai thac kha ning
tich Iy lipid phuc vu san xuét nhién liéu sinh
hoc.
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Qua trinh sinh trudng va tich lay lipid cta vi
tdo chiu anh huéng ctia nhiéu yéu té6 nhu anh
sang, nhiét do, pH va thanh phan mdi truong
dinh duéng; trong dé nito (N) va photpho (P)
c6 anh hudéng 16n nhat dén ham lugng cling nhu
thanh phan lipid trong té bao vi tdo (Brindhadevi
& ctv., 2021; Yaakob & ctv., 2021). Thiéu hut N/P
tac dong dén cac qua trinh sinh hoéa bén trong té
bao; khi d6, dong carbon duing cho quang hgp va
tong hgp protein sé dich chuyén sang sinh tong
hgp cac hgp chat cao phéan ti giau nang lugng
(chu yéu la lipids). Shen & ctv. (2015) nhan
thay vi tdo Chlorella vulgaris tich lay lipid cao
gap khoang 3 lan khi dugc nuéi cdy trong moi
truong khong chiia N. Mit khéc, dudi diéu kién
cuong do anh sang cao va thiéu N/P, cac té bao
vi tdo tang cuong tich liay mot lugng 16n lipid &
dang triacylglycerol (TAG) (Chisti, 2007; Hu &
ctv., 2008). Dang TAG dugc xem la mét nguodn
nguyén liéu rat phu hgp d€ san xudt nhién liéu
sinh hoc.

Do d6, nghién ctiu nay dugc tién hanh nham
khao sat anh hudéng ctia cac yéu t6 dinh dudng
trong moi truong nudi cdy, gom N va P, dén kha
ndng sinh trudng va tich lay lipid cua vi tdo S.
obliquus, lam tién dé cho viéc san xuét nhién liéu
sinh hoc c6 ngudn goc tii vi tao.

2. Vit Liéu va Phuong Phap Nghién Ciu
2.1. Vat Lidu

Vi tdo Scenedesmus obliquus dugc cung cap
bdi Vién Nghién ctiu va Nudi trong Thuy san
II (TP. H6 Chi Minh, Viét Nam). Sau d6, vi
tdo dugc nhan gidng trong cic binh thuy tinh
chtia 500 mL moi truong Bold’s Basal Medium
(BBM) (Bang 1), & diéu kién nhiét do phong
29 + 2°C, suc khi lién tuc (2,7 L/phut), va chiéu
sang lién tuc bang bong dén LED 18W & cudng
do khoang 3.500 lux.

Bang 1. Thanh phan méi truong Bold’s Basal Medium

Thanh phan Noéng do (g/L)
NaNO, 0,250
MgSO,.7H,0 0,075
NaCl 0,025
K,HPO, 0,075
KH,PO, 0,175
CaCL,.2H,0 0,025
FeSO,.7H,0 0,005
KOH 0,025
Na EDTA.2H,0 0,050
ZnSO,.7H,0 0,222
MnCl_.4H O 1,81
Na,MoO,2H,0 0,39
Co(NO,),.6H,0 0,049
H,BO, 2,86
H,SO, 1 mL
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2.2. Phuong phap nghién ctiu

2.2.1. Anh hudng ctia N dén sinh trudng va tich
liy lipid cua S. obliquus

Vi tdo dugc nuoi cdy trong cac moi trudng cd
noéng do N dugc diéu chinh tuong ting véi 0, 25,
50, 75, 100% nong do N (dudi dang NaNO,) so
v6i moi truong BBM gdc (Bang 1). Nghiém thtic
100% nong do N (chtia 0,250 g NaNO,/L) dugc
dung lam déi chiing. Khoang 50 mL vi tao sau
nhan giéng (mat do 4,9 x 10° t€ bao/mL) dugc
cho vao 3.900 mL mdi truong dinh dudng tuong
ung véi ting nghiém thic. Méi nghiém thic
dugc lap lai ba 14n va dugc nudi cdy & diéu kién
tuong ty muc 2.1. Sau moi 4 ngay, mdi truodng
dinh dudng tuong ting véi cac nghiém thiic dugc
thém vao cac binh nuodi cdy d€ bu vao lugng
nudc that thoat do bay hoi. Su sinh trudng cua
vi tdo dugc danh gia 4 ngay/lan thong qua gia tri
d6 hép thu ctua dung dich tdo & budc séng 680
nm (OD,, , Jenway 6850, Anh). Sau d6, mat do té
bao vi tdo dugc tinh toan dua theo phuong trinh
duong chudn y = 0,05x + 0,06 (R* = 0,997) dugc
xay dung bdi nhom nghién ctiu; trong d6 x va
y lan lugt 1a mét do té€ bao (x 10° t€ bao/mL) va
mat do quang (OD

680)'

Sinh khéi vi tdo dugc thu sau 12 ngay nudi
cdy bang cach loc qua gidy loc dinh tinh 102
(Newstar, Trung Quoc) va sdy & 70°C dén khoi
lugng khong ddi trude khi tach chiét lipid.

2.2.2. Anh huéng ctia P dén sinh truéng va tich
lay lipid caa S. obliquus

Vi tao dugc nudi cdy trong cac moi truong
c6 nong do P dugc diéu chinh tuong ting véi
0, 25, 50, 75 va 100% nong do P (dudi dang
K,HPO, va KH,PO,) so v6i moi trudng BBM
goc (Bang 1). Nghiém thiic 100% noéng do P
(chta 0,075 g K,HPO /L va 0,175 g KH,PO /L)
dugc dung lam d6i ching. Khoang 50 mL vi tao
sau nhan giéng (mat do 4,9 x 10° té€ bao/mL)
dugc cho vao 3.900 mL moi truong dinh dudng

tuong ting véi tiing nghiém thic. Céc diéu kién
thi nghiém tuong ty nhu muc 2.2.1.

2.2.3. Tach chiét lipid tui vi tao

2.2.3.1. Phuong phap 1: Phuong phap chiét
xuit Soxhlet

Cén 1 + 0,0001 g sinh khoi tao kho vao coc
thay tinh, thém 50 mL hexane, ddanh séng siéu
am (cong suat 500 W) trong 30 phat & nhiét do
phong, va ngdm qua dém. Sau d6, mau dugc
chiét véi thiét bi Soxhlet trong 6 gic. Hon hgp
dich chiét dugc chtia trong binh cau, c6 quay
chén khong dé loai dung méi va sdy 6 50 - 60°C
trong 8 gio (VS, 2009). Binh cau chua lipid sau
khi sdy dugc 14y ra d€ nguoéi trong binh hut 4m
dén nhiét do phong, can va ghi nh4n khéi lugng.
Ham lugng lipid cta vi tdo dugc tinh todn theo
cong thiic: X = (m, x100)/m, trong dé X (%) la
ham lugng lipid; m, (g) la khdi ligng lipid thu
dugc sau c6 quay; va m (g) la khoi lugng tao kho
dung chiét lipid.

2.2.3.2. Phuong phap 2: Dung moéi hexane:
methanol (1:1), chloroform:methanol (2:1),
va hexane c6 ho trg song siéu am

Can 1 + 0,0001 g sinh khoi tdo kho va géi
bang gidy loc, cho vao c6c thuy tinh va thém
vao 50 mL lan lugt tiing hé dung moi, gom hex-
ane:methanol (1:1), chloroform:methanol (2:1),
va hexane (Malekzadeh & ctv., 2016; Shin & ctv.,
2018; Zarrinmehr & ctv., 2022). Mau dugc danh
song siéu am (coéng suit 500 W) trong 30 phut &
nhiét do phong va ngdm qua dém. Sau dé loc lay
dich chiét, thém dung moi va lap lai cac buée ly
trich nhu trén cho dén khi dich chiét khéng con
tao vét ma trén gidy tham dau (Whatman, Anh)
(cho 3 - 5 giot dung dich lén gidy, doi dung moi
bay hoi hét va quan sat bé mat). Gop dich chiét
tli cac 1an trich, c6 quay chan khong d€loai dung
moi va tinh toan tuong tu nhu muc 2.2.3.1.
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2.2.4. Phén tich thong ké

Dii liéu dugc thé hién dudi dang trung binh
+ d¢ léch chuén cta ba lan 13p lai. Phan tich
phuong sai ANOVA va hau kiém Tukey’s HSD
hodc Dunnett bing phdn mém GraphPad Prism
9.5 dugc sti dung d€ nhan biét sy khac biét c6 y
nghia gitia cac nghiém thtc (P < 0,05).

3. Két Qua va Thao Luén

3.1. Hiéu suit chiét xuat lipid ti vi tao S.
obliquus

Hiéu suat chiét xuit lipid ti sinh khoi vi
tdo S. obliquus dugc thé hién & Hinh 1. Khi c6
hé trg cua song siéu 4m, hé dung méi chloro-
form:methanol (2:1) cho hiéu suét lipid cao nhét
(16,1 £ 0,5%), cao hon dang ké so v6i dung moi
hexane (13,0 + 0,8%; P = 0,004) va hé dung moi
hexane:methanol (1:1) (12,8 + 0,8%; P = 0,003).
St dung dung moi hexane, hiéu suét lipid khi ly
trich bang phuong phap Soxhlet truyén thong
dat 13,5 £ 0,9% va khong khac biét cé y nghia so
v6i phuong phap song siéu am (P > 0,05).

CM (2:1) = Séng siéu am = —_
J *
*
H:M (1:1) - S6ng siéu 4m — o
H - Séng siéu Am —
H - Soxhlet —
I | I 1
0 5 10 15 20

Hinh 1. Ham lugng lipid tu S. obliquus (%) dugc ly trich bang cach phuong phap khac nhau.
C: chloroform, H: hexane, M: methanol. **: P < 0,01.

Cac nghién ctu trudc day cho thay
chloroform:methanol (2:1) va hexane:methanol
(1:1) la hai hé dung mo6i phu hgp cho qua trinh
ly trich lipid tii cac loai vi tdo (Abomohra & ctv.,
2016; Shin & ctv., 2018; Zarrinmehr & ctv., 2022).
Theo Ellison & ctv. (2019), hexane (dung moi
khong phéan cuc) chi ly trich dugc nhom lipid
trung tinh ti t€ bao vi tdo. Trong khi d6, hé dung
modi chloroform:methanol (2:1) cé kha nang ly
trich ca cac nhom lipid khac lién két trén mang
t€ bao, dan dén hiéu sut ly trich lipid cao hon so
véi hexane. Theo Abomohra & ctv. (2016), khi st
dung dong thai hon hgp dung méi c6 do phan

cuc khac nhau, lipid tii phtic hgp lipid-protein
sé dugc ly trich bdi dung mdi phéan cuc va sau d6
sé hoa tan vao dung moi khong phan cuc. Hiéu
suat ly trich lipid ti vi tdo cling phu thudc vao
ban chat cta tting loai dung mdi (Abomohra &
ctv,, 2016). Ly trich lipid 1a mot budc quan trong
trong qua trinh san xudt nhién liéu sinh hoc. Hai
phuong phap Folch va Bligh & Dyer, stt dung hé
dung mdi chloroform va methanol, dugc stt dung
rong rai va cho hiéu qua chiét xuat lipid cao nhat
(Mansour & ctv,, 2019). Tuy nhién, dung moéi
chloroform cé doc tinh cao, gay ra nhi€u anh
hudng tiéu cuc t6i moi trudng va stic khoe con
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ngudi (Zhou & ctv., 2022). Két qua cting cho thay
hiéu suét chiét lipid tu té bao vi tdo bang dung
moi hitu co ¢6 hé trg song siéu 4m cao hon hodc
tuong dong so véi phuong phap Soxhlet truyén
thong, giup ti€t kiém thdi gian va ndng lugng
sti dung trong qua trinh chiét xudt. Do do, hé
dung moi hexane:methanol (1:1) da dugc chon
dé ly trich lipid tu vi tao S. obliquus & nhiing thi
nghiém tiép theo.

3.2. Anh huéng ciia N va P dén sinh truéng cia
vitao S. obliquus

Anh huéng ctia N va P dén kha nang sinh
trudng cta S. obliquus dugc trinh bay & Hinh 2.
O tit ca cac nghiém thiic, mat d6 té bao vi tao
tang dang ké lién tuc trong sudt thoi gian nudi
cdy (P < 0,001) va dat gia tri cao nhat vao ngay
th 12. Tuy nhién, t6¢ d) phat trién ctia vi tdo tai
tiing thoi diém thu mau thay d6i phu thudc vao
néng do N va P c6 trong mdi trudng nudi cay
(Hinh 2A-B). Vi tdo dugc nuoi trong moi truong
khong b6 sung N phat trién chdm nhit, chi dat

1,4 + 0,5 x 10° t€ bao/mL sau 12 ngay nudi cay.
Mit khac, mat d6 t€ bao cao nhit quan sat dugc &
nghiém thtc déi ching (méi truong BBM goc),
dat 38,0 £ 3,5 x 10° t€ bao/mL. Két qua ciing cho
thdy mat do t€ bao & nghiém thtic chia 75% N
khong khac biét cé y nghia so v6i nghiém thtic
déi chiing (P = 0,428); tuy nhién, khi moi truong
nuoi cdy chi chiia 50 va 25% N so v6i moi truong
BBM gdc, mét do t€ bao vi tdo da giam dang ké
(lan lugt P = 0,002 va P < 0,001). Thiéu N gay bat
lgi cho su sinh trudng va phat trién cta cac loai
vi tdo do qua trinh sinh tdng hgp chlorophyll va
protein bi tic ché (Nagappan & ctv., 2020 ). D6i
v6i P, mat do té bao vi tdo ciing ting 1én ddng ké
(P < 0,001) trong sudt thoi gian nuoi cdy, dat gia
tri cao nhét vao ngay thu 12 & tat ca cac nghiém
thiic. Mat do té€ bao cao nhét quan sat dugc &
nghiém thtc chda 75% P, dat 36,6 + 1,8 x10° t&
bao/mL va thip nhit & nghiém thtic chia 50%
P (31,5 + 4,7 x 10° t€ bao/mL). Két qua cho thay
mat d¢ té bao vi tao thay d6i khong dang ké & tat
ca cac nghiém thtc trong cac lan thu mau (P >
0,05).
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2 404 - 5% s = 50%
<o 40 ° =
< - 50% %30' ‘ - 25%
x 307 - 25% £ 50 - 0%
3 - 0% b=
) - o _
e 20 :‘;' 104
< =
= 104
g. 0_
0 Ngay 4 Ngay 8 Ngay 12
Ngay 4 Ngay 8 Ngay 12
© (D)
5.0 | *kx 5.0
c) 4.0 ) 4.0
«© «Q
< 3.0 < 3.04
3 3
= =
=2 2.0 = 904
= I
wn 2]
1.0 1.0
0.0 0.0

Péiching 75%  50%  25% 0%

Néng d6 nito so véi mdi turdng nudi cdy gbe

(E)

4

1 50% 75%

B 25%

100%

Pbéichimg 75%  50%  25% 0%

Nong d6 photpho so v6i méi truong nudi cly gde

100% |

Hinh 2. Anh hudng ctia N va P dén mat do t€ bao (A va B) va sinh khoi kho (C va D) ctia vi tao
S. obliquus. Cac hinh E (nghiém thtic N) va F (nghiém thtic P) dugc chup khi thu mau sau 12 ngay
nuoi cdy. **: P < 0,01 va ***: P < 0,001.

Sinh khoi kho (SKK) ctia vi tao S. obliquus sau
12 ngay nuoi cdy dugc thé hién 6 Hinh 2C-D. Khi
khong dugc cung cdp N, qua trinh sinh trudng
ctia vi tdo bi tic ché, véi khoi lugng SKK chi dat
0,47 £ 0,06 g/binh; trong khi d6 & nghiém thic
doi chiing, SKK cuia vi tao la 3,47 + 0,49 g/binh (P
< 0,001). O cac néng dd N khéc, sinh trudng ctia
vi tdo khong cé thay d6i dang ké so v6i doi chiing
(P > 0,05). Diéu nay chiing minh ring vi tao S.
obliquus van c6 thé sinh trudng va phat trién tot
6 moi truong c6 nong do N thap hon khoang hai
lan so v6i moi trudng BBM gbc; qua do, co thé

gitp giam chi phi san xuit & quy mo l6n. Déi véi
P, khoi lugng SKK thu dugc khong khac biét gitia
cac nghiém thtic (P > 0,05) (Hinh 2D). Tham chi,
& nghiém thic khong bd sung P, vi tdo van phat
trién tot va khong quan sat thdy hién tugng tic
ché sinh trudéng nhu & nghiém thic khong bo
sung N (Hinh 2E-F). Diéu nay c6 thé do lugng P
con lai trong dung dich tdo sau tang sinh (50 mL)
cho vao mdi trudng nudi cdy, ciing nhu lugng P
ndi bao, van du dap ting nhu cau dinh dudng P
t6i thiéu cta S. obliquus trong 12 ngay nudi cdy.
Mat khac, viéc loai bo P ciing it tac dong dén kha
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ndng sinh trudng ctia vi tdo so vé6i N (Mao & ctv,,
2018 ). Theo nghién ctiu ctia Goldberg & Cohen
(2006), vi tao Monodus subterraneus van c6 kha
nang nhan doi mat s6 té€ bao sau 4 ngay nuoi cdy
trong moi truong khong chita P nho lugng P ndi
bao. Tuong tu, viéc thi€u hut P cing khong gay
anh hudng dang ké nao dén sy phat trién cua vi
tao Dunaliella tertiolecta sau 7 ngay (Chen & ctv,,
2011). Qua d6, két qua nay ciing cho thdy ham
lugng P trong moi trudng BBM gbc c6 thé duge
giam dang ké ma khong anh hudng nhiéu dén sy
phat trién ctia vi tao S. obliquus.

3.3. Anh huéng ctia N va P dén tich lay lipid
cua vi tao S. obliquus

Hinh 3A cho thdy sy tich lay lipid trong té bao
vi tdo thay ddi phu thudc vao noéng do N trong
moi trudng nudi cdy. Ham lugng lipid thu dugc
6 nghiém thtic d6i chiingla 80,0 + 9,8 mg/g SKK,
va tang dan khi ndong do N giam; cu thé dat 76,5
+ 33,7; 89,8 £ 26,6; 112,5 + 36,5; va 184,1 £ 17,4
mg/g SKK & cac nghiém thtic chua 75, 50, 25, va
0% N so v6i mdi trudng BBM goc. So véi nghiém
thtic doi chiing, ham lugng lipid thu dugc tu
sinh khéi vi tdo nuoi trong moi trudng khong bo
sung N cao hon khoang 2,4 1an (P = 0,003). Su
gia tang tich lay lipid & mot s6 loai vi tao trong
diéu kién thiéu N da dugc chiing minh trong cac

(A)

~ 250.01 o

200.0

150.0

g lipid (mg/g SKK

100.04

50.04

Ham luon;

0.0-
Déi chimg  75% 50% 25% 0%

Nong d6 nito so véi méi tnrong nudi cdy gbe

nghién ctiu trudc day. Theo Anand & Arumugam
(2015), ham lugng lipid cta vi tdo Scenedesmus
quadricauda tang 2,27 1an khi méi trudng nudi
cdy khong chia N. Tuong tu, vi tdo Chlorella
vulgaris cting tich lay lipid cao gép khoang 3 lan
(Shen & ctv., 2015) trong moi triong khong chiia
N. Khi dinh duéng N bi can kiét, su phan chia
t€ bao vi tdo gidm, dong carbon chuyén tii sinh
téng hop protein sang lipid (Goncalves & ctv.,
2016). Ngoai ra, qué trinh sinh t6ng hop lipid
cing chuyén sang hudng tich lay nhiéu lipid
trung tinh (cht yéu la triacylglycerides) hon cac
dang lipid lién két trén mang té bao (Ren & ctv,,
2013; Song & ctv., 2022). Mit khac, sy thiéu hut
N 1tc ché qué trinh tong hgp chlorophyll lam
giam t6c do quang hop ctia vi tdo; khi d6, lugng
nicotinamide adenine dinucleotide (NADH) tich
lay trong té bao sé tic ché men citrate synthase,
ngan can cac phan tu acetyl-CoA di vao chu
trinh tricarboxylic acid (Praveenkumar & ctv.,
2012). Nong do acetyl-CoA trong té bao ting
kich hoat men acetyl-CoA carboxylase chuyén
héa acetyl-CoA thanh malonyl-CoA (Rivas &
ctv,, 2020), dan dén su gia tang kha ndng tich lay
lipid trong t€ bao vi tao (Song & ctv., 2020). Hiéu
qua tich lay lipid ctia S. obliquus trong diéu kién
thiéu N c6 thé dugc ting dung trong thuc t€ dé
thu nhan ham lugng diu cao phuc vu san xuét
nhién liéu sinh hoc.

(B)
~ 250.07

*
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Hinh 3. Anh hudng ctia N (A) va P (B) dén su tich lay lipid ctia S. obliquus sau 12 ngay nuéi ciy.
*. P<0,05;**: P<0,01; va ***: P< 0,001.
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Tuong tu, sy tich Iy lipid trong té€ bao vi tao
S. obliquus cting phu thudc vao nong do P trong
moi trudng nudi cdy (Hinh 3B). So véi nghiém
thiic do6i chiing, ham lugng lipid thu dugc &
nghiém thitc chiia 50% P ting 1én khoang 2
lan (P < 0,001): 134,9 + 11,2 so v6i 65,4 + 24,7
mg/g SKK. O nghiém thtc khong bs sung P,
ham lugng lipid dat 106,5 + 5,8 mg/g SKK, cao
hon khoang 1,6 lan so véi doi chiing (P = 0,01).
Nghién ctiu ctia Shen & ctv. (2015) ciing cho
thay vi tdo Chlorella vulgaris tich lay lipid cao
gap khoang 1,8 1an khi dugc nuéi cdy trong moi
truong khong chia P. Photpho la mét nguyén to
da lugng quan trong, tham gia vao qua trinh sinh
téng hop phospholipids, nucleotides, nucleic
acids, ATP, va NADP trong té bao. Theo Song &
ctv. (2022), su thiéu hut P dan dén tic ché qua
trinh quang hgp cta vi tao; khi d6, dong carbon
dung cho quang hgp sé dich chuyén sang sinh
tong hgp cac hop chét cao phan tl giau ning
lugng (cht yéu la lipids). Mdc du phuong phap
gy stress bang moi trudng thiéu N va P la mot
trong nhiing cach hiéu qua d€ gia ting su tich lay
lipid trong t&€ bao vi tao, su sut giam sinh khoi
trong qua trinh nuoi cdy la mét nhugc diém anh
hudng 16n dén hiéu suit tao lipid. Do dé, cac
nghién cdu trong tuong lai cin tip trung khac
phuc nhugc diém nay.

4. Két Luan

Ly trich lipid tu té€ bao vi tdo bang hé dung
moi hexane:methanol (1:1) sé gitp tiét kiém
dugc dung moi, théi gian so véi phuong phap
Soxhlet truyén théng, an toan cho ngudgi thuc
hién va mdi truong sinh thdi. Két qua ti nghién
ctiu nay cho thdy qua trinh sinh trudng va tich
lay lipid cta vi tao S. obliquus chiu anh hudng
ctia néng do N va it bi tdc dong bdi nong do P
trong moi trudng nudi cdy. Ham lugng lipid cao
nhat ghi nhin dugc 1a 184,1 + 17,4 mg/g SKK
(khong bé sung N) va 134,9 + 11,2 mg/g SKK
(50% P so v6i mdi truong goc). Ngoai ra, day
cling la tién dé cho cac nghién ctu vé khao sat

danh gia tac dong két hgp cac yéu té mdi truong
va dinh duéng khic nhau dén kha ning sinh
trudng va tich liy lipid ctia vi tao S. obliquus.
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Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky mau thuan nao gitia
cac tac gia.
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