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Anh huéng ciia mot s6 nhan té ngoai sinh 1én sy ting truéng va
tich liy lipid ¢ vi tdo Haematococcus Pluvialis Flotow
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Té bao vi tao Haematococcus pluvialis dugc nudi cdy trong
binh 500mL chira 250mL moi trudng 1ong BB duoc suc khi, theo
hai giai doan, véi mat do té bao ban dau 1a 4,3.10%é bao/mL. T4t
ca cac thi nghiém dugc dat ¢ nhiét do 25 + 3°C, cuong do anh
sang huynh quang 50pmol photon m™s™ va thoi gian chiéu sang
12 gio/ngay, trir cac xtr Iy v6i anh sang dén LED. Sau 7 tuan nudi
ciy trong mdi trudng BB (giai doan 1), mot s nhan té ngoai sinh
gdém anh sang dén LED tring, d6 (610 - 760nm) va luc (460 -
490nm) déu ¢ cudng d6 50pumol photon m2s™ (xtr 1y trong 3 tudn,
24 gio, hay gian doan dém 30 phuat), sc nhiét do (50°C trong 1,5
hay 2 gio, 7 + 3°C trong 2, 3, 4 hay 6 gio, 0 + 2°C trong 1,5 hay
2 gio), kim loai nang (b6 sung Cu?*, Fe**, Mg?*, Zn** vé6i nong
d6 cao gip 1,5 hay 2 1an so véi méi truong BB), hodc NaCl 0,5;
0,9 hay 3,0% dugc ap dung trong giai doan 2 (3 tuan) dé khao sat
sy tang truong va tich liiy lipid & vi tao. Sau 10 tuan nudi cdy, két
qué cho thay, chi c6 xtr 1y anh sang dén LED d6 trong 24 gio lam
tang lugng dau sinh hoc, nhung lam giam trong luong twoi va kho
so voi d6i chimg (anh sang huynh quang). Xt 1y 7 + 3°C trong 2
gio 1am ting ham luong dau sinh hoc va thay doi khong déng ké
trong lugng tuoi, nhung giam trong lugng kho. Céac xtr Iy Cu?*,
Fe?*, Mg?* va Zn ?* v6i nong d6 cao gip 1,5 hay 2 1an 1am giam
hodc khong ting ham luong dau sinh hoc. Xt Iy NaCl 0,5% lam
tang ham lugng dau sinh hoc, nhung 1am giam trong luong tuoi
va kho.

ABSTRACT

Haematococcus pluvialis cells were cultured in 500-ml
bottles in two stages, each contained 250ml of liquid BB medium
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with aeration and an initial cell density of 4.3x103cells/mL. All
the experiments were carried out at 25 + 3°C, and under the effect
of fluorescence light (50pumol photon m2s™, 12h/12h light/dark
cycle), except the experiments under the effect of LED lighting.
After 7 weeks culture in BB medium (phase 1), some exogenous
factors including LED light (intensity of 50pmol photon m™s?):
white, red (610 - 760nm) and blue (460 - 490nm) (treatment in 3
weeks, or 24 hours, or a 30-minute night interruption), heat shock
(50°C during 1.5 or 2 hours, 7 £ 3°C during 2, 3, 4 or 6 hours, and
0 + 2°C during 1.5 or 2 hours), heavy metals (Cu?*, Fe?*, Mg?*,
Zn? and NaCl at high concentrations during 3 days) were applied
to study growth and lipid accumulation in Haematococcus
pluvialis. After 10- week culture, the results showed that only red
LED light treatment for 24 hours increased the biodiesel content,
but reduced the fresh weight and the dry weight compared to the
control (under the effect of fluorescent light). Treatment of 7 +
3°C for 2 hours increased the biodiesel content and did
insignificantly change the fresh weight, and reduced the dry
weight. The treatments of Cu?*, Fe?*, Mg?* and Zn?" in 1,5 or
growth, haematococcus double concentration not increase the biodiesel content. The
pluvialis, heat shock, heavy o iment of 0.5% NaCl increased the biodiesel content, but
metal, lipid accumulation . i
reduced the fresh weight and the dry weight.

Keywords:

1. Mé dau

San xuat dau diesel tir vi tao duoc xem 1a phuong phap kha thi do khong canh tranh dét
san xuat nong nghiép va khong 1am 6 nhiém méi trudng. Téo luc nude ngot H. pluvialis Flotow
duge chimg minh 1a vét liéu chita nhiu dau sinh hoc va astaxanthin, mot chat mau ¢ gia tri
kinh té cao. Qua trinh tich lity lipid xay ra trong té bao H. pluvialis ¢ giai doan tao nang dugc
cam Ung badi stress nhu dinh dudng gidi han, cuong do anh sang cao, FeSO4 450uM hodc
sodium acetate 45mM kich thich sy tich liiy lipid (Lei et al., 2012). Trong cac nghién ctru trudc
day, nhom chiing t6i da xac dinh ndng do BA, IAA va GA3 ¢ anh hudng dén sy tang truong
va tich 1ty lipid ¢ vi tao H. pluvialis (Nguyen, Le, & Bui, 2015). Bén canh d9, chung t6i con
t6i wu hoa qui trinh xac dinh cac gene ma hoa cho enzyme khéi dau (biotin carboxylase, BC)
va két thuc (fatty acyl-acyl carrier protein thioesterase, FATA) ctia qua trinh sinh tong hop lipid
6 vi tao H. pluvialis (Nguyen, Lao, Le, & Bui, 2016). Nghién ctru nay duoc thuc hién nham tim
hiéu sy ting truong va tich lity lipid ¢ vi tao H. pluvialis Flotow dudi tac dong ciia s6 yéu td
g@)m c6 loai anh sang, nhiét d9, kim loai, néng d6 mubi.

2. Vat liéu va phwong phap

Vit liéu

Vi tao H. pluvialis Flotow dugc phong Sinh hoc thuc nghiém ctia Vién Nghién ctru va
Nubi trong Thuy san I, TP. H6 Chi Minh cung cép lai tir b suu tip giéng tao ctia phong Cong
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nghé Tao, Vién Cong nghé Sinh hoc thudéc Vién Han 1am Khoa hoc va Cong nghé Viét Nam,
Ha Noi.
Phwong phap

50mL vi tao & tuan tht 9, duoc nudi trong binh 500mL c¢6 chira 250mL méi trudng long
BB v6i pH 7 duoc suc khi, mét d6 té bao ban dau 4,3.10%é bao/mL, dugc dung dé bb tri thi
nghi¢m. Tat ca cac thi nghiém dugc dat ¢ nhiét d6 25 + 3°C, cuong d6 anh sang huynh quang
50umol photon m2s™ va thoi gian chiéu sang 12 gid/ngay trir cic xir Iy v6i anh sang LED.

Anh huéng ciia loai anh sang 1én sy ting truéng va tich liy lipid cia vi tio

Vi tao sau 7 tudn nudi cay dudi anh sang huynh quang (thoi gian chiéu sang 12 gid/ngay)
duogc chuyén sang 4nh sang LED tring phd rong hoic LED d6 véi bude song 610 - 760nm hoic
LED xanh véi budc song 460 - 490nm trong 3 tuan tiép theo, hodc dit dudi anh sang LED
tréng, LED dé hoac LED xanh trong 24 gi¢ lién tuc, hoac xu ly mét lan gian doan dém trong
30 pht tir luc 0 gio dén 0 gio 30 phut tdi. Tat ca cac loai anh sang LED tring, do, xanh va dén
huynh quang trong thi nghiém nay déu ¢ cudng d6 anh sang 50umol photon m?s™.

Anh hwéng ciia xir Iy nhiét d Ién sy ting truéng va tich liy lipid cia vi tdo

Vi tao sau 7 tudn nudi cay duoc xtr 1y ¢ nhiét d6 50°C bang cach dit binh chira vi tao
trong noi cach thuy trong 1,5 hodc 2 gio. Xir Iy tir -3 t&i 0°C bang cach dit binh chia vi tao &
ngan dong ti lanh trong 1,5 hodc 2 gid. Xur 1y nhiét do tir 4 t6i 10°C bang cach dat binh chia
vi tdo ¢ ngan mat td lanh trong 2, 3, 4 hay 6 gio.

Anh hwéng ciia Cu?*, Fe?*, Mg?* va Zn?* 1én sy ting truéng va tich liy lipid ciia vi
tao

Vi tdo sau 7 tuan nudi cdy trong binh chira méi truong long BB dugc suc khi duge
chuyén sang moi truong BB méi ¢ su gia ting nong do cac kim loai nang trong 3 ngay: CuSO4:
2,355mg/L (gap 1,5) hodc 3,14mg/L (gip d6i), MgSOa4: 112,5mg/L (gap 1,5) hodc 150mg/L
(gap do6i), FeSO4: 7,47mg/L (gip 1,5) hodc 9,96mg/L (gip d6i), ZnSOa: 13,23mg/L (gap 1,5)
hodc 17,64mg/L (gap doi).

Anh hwéng ciia nong d9 mudi NaCl trong méi truwong nudi ciy I1én sy ting trwéng
va tich liy lipid cua vi tdo

Vi tao sau 7 tuan nudi cdy trong binh chira méi trudng long BB dugc suc khi duoc
chuyén sang moi truong BB méi dugc bo sung NaCl ¢ ti 1€ 0,5%, 0,9%, 1,5%, 3,0% trong 3
tuan hodc moi trudng bd sung NaCl 1,5%, 2,0%, 3,0%, 3,5% trong 24 gio.

(A) Ham lwong dau sinh hoc tir vi tao

ImL méi truong chira vi tao H. pluvialis tir binh chira moéi truong 1ong BB duoc suc khi
& cac nghiém thirc khic nhau duoc dung dé thu sinh khdi va xac dinh trong lugng tuoi va khd
cua vi tao, sau d6 thém vao 12mL chloroform va 24mL methanol. Ly tdm 3.500 vong/phut
trong 15 phut. Thu dich ndi, thém 6,8mL methanol, 1,2mL NaOH 0,IN va 8mL chloroform. U
cach thay & 90°C trong 40 phut, dé ngudi. Thém vao 4mL nude cit dé dung dich phan thanh ba
16p. Lép dudi cung 1a dau sinh hoc (Bligh & Dyer, 1959; Hossain et al., 2008, Wen & Johnson,
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2009). V&i phuong phap nay, ca lipid tich lity trong té bao 1an lipid thoat ra méi trudng nudi
céy déu duoc thu nhan bﬁmg su ester hoa cac acid béo.

Tét ca cac thi nghiém dwoc thyc hién voi 3 lan lap lai, mai lan véi 3 binh 500mL chira
250mL moi truong long BB dwoc suc khi vao luc 8 gio sang.

3. Két qua
(B) Anh huéng ciia xir Iy anh sang dén LED triing, d6 va xanh

(C) Xir Iy 4nh sang trong 3 tudn: dudi dén LED tring: vi tao van con mau xanh nhung
c6 su phan hay dan ndi dung cia té bao, dén LED d6 lam cho phan 16n cac té bao vi tao chuyén
sang mau ndu sdm va nhiéu té bao bi phan huy, trong khi dén LED xanh 1am cho tét ca céc té
bao vi tao bi phan huy hoan toan (Hinh 1.1).

Xir Iy anh sang trong 24 gio: dudi dén LED trang va dén LED xanh: vi tao c6 hinh cau
va van con mau xanh véi anh sang, nhung mat dan ndi dung véi dnh sang dén LED d6 (Hinh
1.2).

(D) Xir Iy anh sang gian doan dém trong 30 phut: dudi dén LED trang: vi tdo ¢6 hinh
cau hodc hinh elip va mot s t& bao phong thich ndi dung, mat dan ndi dung véi anh sang dén
LED d6, mot s6 té bao chuyén sang mau d6 v6i anh sang dén LED xanh (Hinh 1.3).

Trong cac xir 1y chiéu sang bang dén LED xanh va do lién tuc trong 24 gio hodc gian
doan dém trong 30 phut vao luc 0 gio, chi cé xir Iy 4nh sdng den LED dé trong 24 gio 1am tang
c¢6 y nghia lugng dau sinh hoc, nhung 1am giam manh trong luong twoi va kho so véi d6i chiung
(anh sang huynh quang) (Bang 1).

Bang 1
Anh hudng cua xir 1y anh sang dén LED trang, d6 va xanh 1én sy ting truong va tich liiy lipid
cta vi tdo trong binh chira moéi truong 16ng BB dugc suc khi

Xir Iy Trong lwgng twoi Trong lwgng kho Déu sinh hoc
(mg/mL) (mg/mL) (mg/mL)

Doi chirng a a b
(dén huynh quang) 29,370 3,270 0,050

LED tring, 24 gid 21,570° 1,720° 0,054%
LED do, 24 gio 15,300° 0,920¢ 0,063
LED xanh, 24 gid 15,760° 0,970¢ 0,059%
LED trang, 30 phut 27,1002 2,200° 0,057%
LED dé, 30 phat 26,870 2,180° 0,058%
LED xanh, 30 phut 27,000 2,280° 0,055%

Ghi chii: Cac chi cai theo sau sb trung binh trong cting mét c¢6t khac nhau biéu hién sy khac biét co ¥ nghia thong
ké & mirc P < 0,05

Ngudn: Két qua phan tich dit lidu ctia nhém nghién ctru
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Hinh 1. Vi tdo sau 7 tuan dugc nudi cdy dudi anh sang dén huynh quang trong binh chtra moi
truong long BB dugc suc khi va xtr Iy 4nh sdng dén LED

Ghi chii: Trong 3 tuan (la) Trang: mau luc, phan hay nhiéu (1b) P6: mau nau do, phan hay nhiéu (1¢) Xanh: phan
huay hoan toan

Trong 24 gi (2a) Tréng: Vi tio mau luc, phan hity mot phin (2b) Po: Vi tio mau do, phan hay nhiéu
(2¢) Xanh: Vi tio mau lyc, phan hiy nhidu

Gian doan dém 30 phut (3a) Tréng: Vi tao mau lyc, phan hiy mot phan (3b) Po: Mot sb vi tio co mau
d6, phan hity mot phan (3¢) Xanh: Mot vi s6 tao ¢6 mau do

Anh huéng caa xir Iy nhiét do

Sau 7 tudn nudi cdy vi tdo trong binh chtra méi trudng long BB dugce suc khi, trong sb
cac xir ly nhiét d6 cao (50°C) va thap (0 £ 2°C) trong 1,5 hoac 2 gio, va xu 1y nhiét d6 nhiét do
7 £ 3°C trong 2, 3, 4 hoac 6 gio, chi co xu 1y 7 + 3°C trong 2 gio lam tang ham lugng dau sinh
hoc va thay doi khong dang ke trong lugng tuoi, nhung giam trong luong kho so vdi doi chirng
(Bang 2).

Cung v6i su thay dbi vé ham luong dau sinh hoc va trong luong tuoi va kho, cac xu 1y
nhiét @6 1am thay d6i hinh thai cua té bao vi tao. Sau 2 gio xur Iy & 50°C, vi tio van giir hinh
cAu va c6 mau luc nhu dbi chung. O 0+ 2°C, vi tdo 6 hinh ciu va mot sd té bao chuyén sang
mau do sau 1,5 gio xir Iy, nhung phan 16n ¢6 mau dé va phong thich ndi dung ra ngoai moi
truong sau 2 gid xir Iy (Hinh 2). O 7 + 3°C, cac vi tdo chuyén dan sang mau d6 sau 2 gio xu 1y,
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trong khi mot s6 t& bao bi phan hay va mot sé té bao khac phan chia sau 3 gio xur ly. Cac té bao
c6 thé bi phan huy, c6 mau d6 hay van giit mau xanh sau 4 va 6 gio xir ly (Hinh 2).
Bang 2

Anh hudng cia xir Iy nhiét do 1én sy ting truong va tich Iy lipid ctia vi tao trong binh chira
moi truong long BB duogc suc khi

Xir Iy Trong lwgng twoi | Trong lwgng kho Dau sinh hoc

(mg/mL) (mg/mL) (mg/mL)
Poi chimg 25 + 3 °C 29,370° 3,800? 0,052¢
50 °C, 2 gio 29,000° 2,470° 0,053¢
0+2°C, 1,5 gid 24,170° 2,400P 0,061
0+2°C, 2 gio 16,630% 1,600¢ 0,061
7+3°C,2 gio 27,100% 2,200°¢ 0,108%
7+3°C, 3 gio 26,870% 2,180°< 0,069°
7+3°C, 4 gio 27,000% 2,280 0,060
7+3°C, 6 gio 21,570° 1,720% 0,060

Ghi chi: Céc chit cai theo sau sb trung binh trong cting mét cot khac nhau biéu hién sw khac biét c6 ¥ nghia thong
ké & muc P < 0,05

Ngudn: Két qua phan tich dit liéu ciia nhém nghién ciru

Hinh 2. Vi tao sau 7 tuan dugc nudi ciy trong binh chira méi truong long BB dugc suc khi,
xur Iy nhiét d§ va quan sat ngay khi két thuc thi nghiém
Ghi chu: (A) Béi chimg: mau Iuc (B) 50 °C, 2 gio: mau luc (C) 0 + 2 °C; 1,5 gid: mau do (D) 0 £ 2 °C; 2 gid: mau
do (E) 7+ 3 °C; 2 gio: mau d6 (F) 7+ 3 °C; 3 gio: mau do hodc luc, c6 su phan hiy ndi dung (G) 7 £ 3 °C; 4 gio:
mau do nhat va phan hiy ndi dung (H) 7 £ 3 °C; 6 gio: Mot s6 té bao vi tdo c6 mau do hoic luc, ¢ su phén hay
ndi dung.
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Anh hwéng ciia Cu?*, Fe?*, Mg?* va Zn?*

Su b6 sung CuSO4 (2,355 hodc 3,14mg/L), FeSO4 (7,47 hoic 9,96mg/L), MgSO4 (112,5
hodc 150mg/L) va ZnSO4 (13,23 hodc 7,64mg/L) vao méi trudng nudi ciy & tuan thir 7, trong
3 ngay, khong 1am thay dbi dang ké hay lam giam luong dau sinh hoc, du cac xtr Iy c6 thé gay
thay ddi ting trudng, hinh thai va mau sic vi tao: su ting ndng d6 FeSO4 gap 1,5 1an (7,47mg/L)
cam tng gia ting mat do té bao, trong khi su ting néng d6 CuSO4 gip 2 lan (3,14mg/L) cam
ung su gia tang trong luong tuoi va ca trong luong kho cua vi tdo (Bang 3, Hinh 3).

Bang 3

Anh huéng cua kim loai ning sau 3 ngay xt 1y 1én sy ting truéng cua vi tio sau 7 tuan nudi

céy

Xir ly Mat d6 té bao | Trong lwong Trong lwgng Dau sinh hoc
(x10%tb/ mL) | twoi (mg/mL) khé (mg/mL) (mg/mL)
Péi chimg 100,670P 79,330 2,330P 0,049°

CuSO, | 2,355 52,670° 137,330 4,000P 0,000
(mg/L) | 3,14 130,700° 427,000° 23,3307 0,080°
FeSO4 7,47 184,000? 131,000 5,000° 0,080°
(mg/L) | 9,96 41,670° 77,000° 2,000° 0,083?
MgSO4 | 1125 50,330¢ 159,670 5,330P 0,000
(mg/L) 150 46,000° 237,670P 10,000° 0,000
ZnSO, | 13,23 43,670° 143,670 4,330° 0,000
(mg/lL) | 7,64 13,670¢ 103,670 2,000° 0,000

Ghi chii: Cac chit cai theo sau sb trung binh trong cting mét c6t khac nhau biéu hién sw khac biét co ¥ nghia thong

k& & mic P <0,05.

Ngudn: Két qua phan tich dit lidu cia nhom nghién ctru
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Hinh 3. Vi tdo sau 3 tuan dugc nudi cdy trong binh chira méi trudng 1ong BB dugc suc khi va
xtr ly kim loai trong 3 ngay

Ghi chu: (A) Béi chimg: mau luc, vach méng; (B) MgSO4 112,5mg/L: mau cam, vach day; (C) MgSO4 150mg/L:

mau cam, vach day; (D) FeSO4 7,98mg/L: mau luc, vach méng; (E) FeSO4 9,96mg/L: mau cam, vach day; (F)

CuS0;4 2,355mg/L: mau cam, vach mong; (G) CuSOj 3,14mg/L: mau do, vach rat day; (H) ZnSO4 13,23mg/L:

mau luc; (I) ZnSO4 26,46mg/L: mau lyc véi mot sb té bao bi phan huy

Anh huwéng ciia NaCl

NaCl 0,5%, 1am ting luong dau sinh hoc trich dugc so v6i ddi ching, nhung lam giam
trong lugng tuoi va kho (Bang 4). Trong méi truong véi NaCl ¢ nong do tir 0,9% dén 3%, té
bao vi tdo c6 mau do, vach rat day. Nong do mudi cang cao, vach t€ bao cang day va rat nhiéu
té bao bi phan hily trong méi truong (Hinh 4).
Bang 4
Anh huodng ctaa NaCl & cac nong do khac nhau 1én sy ting truong cua vi tao trong binh chira
moi trudng 1ong BB duoc suc khi sau 3 tuan xir ly

NaCl Trong lwgng twoi Trong lwgng kho Dau sinh hoc
(%) (mg/mL) (mg/mL) (mg/mL)
0,0025 (Pdi chirng) 12,000* 3,070% 0,050°
0,5 6,870" 1,040° 0,640%
0,9 2,500 1,630% 0,110
15 3,330° 2,040 0,090°
3,0 1,400° 2,380% 0,060°

Ghi cht: Cac chir céi theo sau sb trung binh trong ciing mét cot khac nhau biéu hién sy khac biét ¢6 ¥ nghia théng
ké ¢ mirc P < 0,05

Ngudn: Két qua phan tich dit lidu ctia nhoém nghién ctru
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Hinh 4. Vi tio sau 7 tuan nudi cay trong binh chtra méi truong 1ong BB duoc suc khi
va xur ly v6i cac nong do NaCl trong 3 tuan
Ghi chu: (A) 0,5%: mau luc; (B) 0,9%: mau do; (C) 1,5%: mau do; (D) 3,0%: mau do, vach day, t& bao phan hiy
nhiéu
4. Théo luan

Céc loai 4nh sang LED trang, LED d6 va LED xanh & céc thoi gian xir 1y khac nhau
trong nghién ctru nay lam giam sy tang trudng va khong kich thich su tich Iy lipid & vi tao.
Diéu nay ¢6 1& do cuong d6 anh sang chua thich hop. Qua trinh thich nghi/dap g véi anh sang
phu thudc vao qua trinh quang hop, théng qua nhiéu bién di lién quan t&i kicu va sé lugng cac
sic td, ting trudng vi tao, ho hap ti va cac acid béo co ban (Dubinsky, Matsukawa, & Karube,
1995). Bén canh cudng do, chu ky va pho anh sang ciing c6 anh hudng trén tao. Pho dnh sang
300 - 400nm (gan tia UV) hodc 400 - 480nm (anh sang xanh 1o) tt hon 620 - 750nm (anh séng
d06). Khi dung anh sang d6 can bo sung mt it photon ctia 4nh sang xanh lo. Ngoai niang luong,
cac thanh phan dic biét ciia 4nh sang c6 tic dong trong cic qua trinh diéu hoa ndi bao gom:
tong hop chlorophyll, stra chita hur hong do anh sang va phan chia té bao.

Nhiét d¢ cao 50°C trong 2 gid, khong 1am té bao vi tio chuyén doi trang thai va ting
tong hop lipid. Didu niy chura phit hop voi nghién ctru ctia Lei va cong sy (2012), nhiét do 42°C
trong bon ngay kich thich vi tao téng hop acid béo. C6 18, trong nghién ctru ndy, thdi gian xtr
1y chua da va vi tdo nay dugc phan 1dp ¢ Viét Nam nén thich nghi véi nhiét dd cao. Nhiét o
thap 7 + 3°C lam giam sy tang truéng nhung kich thich su tich lity lipid & vi tao. Liic nay, cac
té bao vi tao chuyén sang mau do, vach twong dbi day. Su téng hop astaxanthin vao lac nay co
1& gitp vi tao chdng chiu voi stress nhiét dd (Bang 2, Hinh 2). Nhiét 46 qua cao hay qua thap
anh huong dén sy ting trudng cua vi tao gidng nhu ¢ thuc vat. Nhiét do cao giy mét can bang
gitra ho hip va quang hop. Quang hop va ho hdp déu giam nhung quang hop giam nhanh hon
h6 hap. Nhiét d6 cao 1am x4o tron mang thylakoid trudc khi giam hoat tinh enzyme quang hop.
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Nhi¢t do cao con lam giam tinh bén cua céac mang té bao. Tuy nhién, mdt s6 sinh vat don bao
c6 thé hoan tat chu trinh song ¢ 50°C. Nhiét d6 thap lam su tang trudng bi cham lai, thoat cac
chat hoa tan do lam giam tinh long cua mang plasma (Bui, 2016).

FeSO4 gip 1,5 lan kich thich sy gia ting mat do té bao va tich lity lipid & vi tao. Tuy
nhién, sy gia ting mat do t& bao (184x10° té bao/mL) khéng di kém véi su tich ity chat kho
(5,00mg/mL) (Bang 3). FeSOs gap 2 1an khong kich thich sy gia ting mat do té bao nhung kich
thich sy tich lliy lipid. Harker, Tsavalos, va Young (1996), nghién ctru anh hudng ctua Fe ¢
ndng d6 36,0uM (gap 2 14n) va 72,0uM (gip 4 1an so voi dbi chimg 13 18puM trong méi truong
BB) trong 7 ngay cho thiy Fe 36uM lam giam nhe mat do té bao va ting nhe tich liy
astaxanthin. Nguoc lai, Fe 7,2uM lam gidm mat do té bao nhung kich thich tich liiy astaxanthin
& vi tao H. pluvialis. Nhu vy, sit co thé kich thich sy ting truong hodc sy tich liy lipid va
astaxanthin tiy theo néng do. Fe 1a thanh phan cta nhiéu enzyme (hién dién trong vong
porphyrin ctia cytochrome, catalase va peroxidase), va ¢ vai trd quan trong trong sinh tong
hop chlorophyll (Bui, 2016). Fe 1a khoang vi lwong quan trong cho su tang truong binh thuong,
chirc nang quang hop va ho hap, hoat dong nhu chat xtc tic trong quang hop, dong héa nitrogen
(nitrogen assimilation) va cac phan tmg chuyén electron & sinh vat quang hop (Terry & Abadia,
1986). Thiéu hyt Fe 1am giam chuyén electron trong quang hop dan t6i su hinh thanh NADPH.
Tang ndng do6 Fe kich thich su gia tang lipid (Liu, Wang, & Zhou, 2008). CuSO4 gip 2 lan giup
té bao vi tao tich lity cac chét kho, nhng luong dau sinh hoc gia ting nhung khong c6 ¥ nghia
s0 v6i d6i ching (Bang 3). Cu lién két véi plastocyanin, enzyme chuyén electron trong quang
hop (Bui, 2016). Cu 1a mot trong cac k1m loai gdy doc (Cu, Ni, Fe, Zn) cho té bao tdo & ndng
dd cao. Céac kim loai nay c6 thé trc ché c¢d dinh carbon va 1am cham hap thu cac chit dinh dudng
(Rai & Mallick, 1993).

NaCl 0,5% kich thich té bao vi tao tao lipid. Khi ndng d6 NaCl cao hon 0,9%, té bao vi
tao chuyén sang trang thai stress tao nang, ndi dung té bio mau do6 va vach té bao rat day (Bang
4, Hinh 4). Cac két qua nghién cru nay pht hop voi nghién ciru cta Sarada, Tripathi, va
Ravishankar (2002). Nong d6 NaCl cao gy can ting trudng, x40 trn can bang nudc, va gia
ting ap suat tham thau. Nhiém mubi (salinity) hay stress nong d6 mudi cao (salinity stress),
hiém sodium (sodicity) va stress nudc (water stress) c6 lién quan chit ché v6i nhau. O thuc vit,
nhiém mudi hay nhiém sodium (Na*) can tang trudng va quang hop va giy xdo tron cin bang
nude vi thé nude bén ngoai hé thdng thuc vat bi ha thap (Bui, 2016). Sy thay d6i nong d6 mubi
cao hon hoic thap hon diéu kién séng tuy nhién cia tio déu anh huong dén ting truong va thay
d6i thanh phan, va ndng d6 mubi cao lam gia ting thanh phan lipid trong tao (Zhila, Kalacheva,
& Volova, 2011).

5. Két luin

Anh sang dén LED (lién tuc hodc gian doan) chua kich thich sy ting trudng va tich liy
lipid & vi tao. Xtr Iy nhiét do 7 + 3°C trong 2 gid, CuSO4 gip 2 lan, FeSO4 gip 1,5 hodc 2 lan
hodc xur Iy NaCl 0,5% kich thich sy tich liiy lipid ¢ vi tdo.
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LOT CAM ON:

Cac tac gia xin chan thanh cam on phong Cong ngh¢ Tao, Vién Cong ngh¢ Sinh hoc
thudc Vién Han Iam Khoa hoc va Cong ngh¢ Viét Nam, Ha Noi da cho phép str dung nguff)n
vat liéu nay.
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