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TOM TAT

Vi tao Picochlorum sp. ¢ ham heong lipid tong cao tiém ndng cho nhitng trng dung vé ning
leong sinh hoc, thire phdam va dwoc pham. Picochlorum sp. dwge nudi cdy trong méi triecong MD4
bé sung nito (NOy) va phosphor (H:POy) c6 mdt d¢ té bao cao sau sau 6 ngay nudi cdy. Sw tich
liy lipid ciia Picochlorum sp. ¢ méi truong MD4 bé sung cd nito (NOs) va phosphor (H:POq)
thap hon so véi b6 sung nito' va phosphor riéng ré. Méi triecong MD4 bé sung NPK 0,1-0,15 g/L
kich thich tang trieong ciia Picochlorum sp. Trong diéu kién nuédi irc ché, Picochlorum sp. giam sw
tang truong, tuy nhién lam tang ham heong lipid & diéu kién ikc ché dé mudi 1,0 M NaCl két hop
loai NPK.

Tir khoa: Picochlorum, lipid, tang truong, phan bon NPK, nito, phosphor.

1.  Gidi thiéu

Chi Picochlorum (Trebouxiophyceae, Chlorophyta) duoc biét dén 1a mot loai vi tao luc,
kich thudc nho, don bao, c6 kha niang tao ra lipid ndi bao cao va co thé tang truong manh trong
cac diéu kién moi truong nudi céy bat loi (De la Vega, Diaz, Vila, & Leon, 2011), (Gonzalez-
Esquer, Twary, Hovde, & Starkenburg, 2018), (Tran, Giordano, et al., 2014). Picochlorum
oklahomensis giau lipid, protein va nhiéu acid béo khong bao hoa, 1a mét vi tao tiém ning cho
cac ung dung sinh hoc va nhién li€u sinh hoc (Zhu, & Dunford, 2013).

Picochlorum sp. con duge biét dén v6i ham lwong cao carotene, acid amin va lipid
giau acid béo thiét yéu, tiém ning cho su san xuit thuc pham chirc ning va dugc pham
(Dela Vegaetal., 2011), (Tran et al., 2014). Mat khac, vi tdo Picochlorum sp. giau lipid chu
yéu 1a cac acid béo C16 va C18 dang duoc quan tdm cho sy san xuat nhién liéu sinh hoc thé
hé thir 2 c6 thé tai tao, khong ddc hai va bao vé moi truong thay cho nguén nhién liéu hoa
thach dang dan bi can kiét, gitup loai bé nhirng han ché 1on lién quan dén nhién liéu sinh
hoc dugc san xudt tir cay trong trén dat lién (Schenk et al., 2008). Ngoai ra, vi tao con la
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ngudn thirc an cho dong vat phu du, 4u trung c4, tom thé chan tring. .. gitp phat trién nganh
cong nghiép nudi trong thiy san, co kha ning xur li ngudn nudc va khi thai, giap giam thiéu
cac van dé 6 nhiém mai truong (Pulz, & Gross, 2004), (Cai, Park, & Li, 2013).

Trong tat ca cac chat dinh dudng duoc danh gia, nito 14 chéat dinh dudng quan trong
anh huong dén chuyén hoa lipid trong tao. Sy tich lity luong 16n chét béo, dic biét 1a TAG
v6i su thiéu hut nito dd duoc quan sat thdy & nhiéu loai vi tao khac nhau (Qiang et al.,
2008): Scenedesmus obliquus (E1-Sheekh, Abomohra, & Hanelt, 2013), Nannochloropsis
oculata va Chlorella vulgaris (Converti, Casazza, Ortiz, Perego, & Del Borghi, 2009),
Picochlorum sp. (El-Kassas, 2013). Theo Kilham va cong su (1997), bén canh sy thiéu hut
nito, su thiéu hut phosphor lam giam ham luong diép luc t6 va ham lugng protein nhung
lam tang ham luong lipid trong cac té bao tao (Kilham, Kreeger, Goulden, & Lynn, 1997).
Piéu kién mai truong han ché phosphor da duoc st dung dé tang san xuat lipid tong trong
tdo luc don bao Chlorella kessleri (El-Sheek, & Rady, 1995) va Picochlorum sp.
(El-Kassas, 2013), (Dahmen et al., 2014).

Picochlorum sp. trong moi truong thiéu chat dinh dudng - thiéu nito, phosphor (-50%,
-100% ctia NaH2PO4.2H20 va NaNO3) dan dén sy gia ting ham lugng carbohydrate, lipid
va methyl este cta acid béo (FAME — Fatti Acid Methyl Esters) nhung ham lugng protein,
diép lyc t6 giam 5 rét trong cung diéu kién. Dudi diéu kién moi truong nudi tao thiéu
NaH>PO4.2H>0, thanh phan acid béo khong bdo hoa chiém chu yéu, do d6 Pichochlorum
sp. ¢6 thé duoc coi 1a phu hop cho nudi trong thiy san. Tuy nhién, dudi diéu kién thiéu
NaNO:s tao thanh cac acid béo bdo hoa, Pichochlorum sp. c6 thé dugc coi 1a ing vién phu
hop cho san xuét diesel sinh hoc. Két qua cho thay gidi han nito va phosphate c6 thé duoc
ap dung dé ting cuong san xudt lipid va carbohydrate (El-Kassas, 2013). Picochlorum sp.,
su tang truong cao nhét & dd mudi NaCl0,5 M nhung su tich Iy lipid lai cao hon ¢ d mudi
NaCl 2 M (Tran et al., 2014).

Picochlorum sp. 14 vi tao c6 ham luong lipid tong cao giau acid béo thiét yéu, omega-
3 va omega-6 dugc xem nhu mot nguyén liéu day hira hen cho dinh dudng cia con ngudi,
nudi trong thily san va san xuat nhién liéu sinh hoc. Picochlorum sp. c6 kha ning ting
tredng manh va tich lity lipid cao trong cac diéu kién nudi cay khac nhau. Vi vy, nghién
cru nay nham khao sat sy ting truong va tich lity lipid ctia Picochlorum sp. trong moi
trudng bod sung ngudn nito va phosphor, va cac diéu kién trc ché khac nhau.

2.  Vatliéu va phwong phap
2.1. Picochlorum sp. va diéu ki¢n mdi treong nudi cay

Picochlorum sp. dugc phan 1ap va dinh danh sinh hoc phan tir tai Phong Thi nghiém
Cong nghé tao, Truong Pai hoc Qudc té — Pai hoc Qudc gia Thanh phé H6 Chi Minh
(Tran, 2014).
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Tao dugc nudi céy trong moi truong MD4 0,5M (Tran, Doan, Louime, Giordano, &
Portilla, 2014), diéu chinh pH= 7,5, nhiét d6 25 + 2°C, cuong d6 anh sang 50 pmol
photon/m?¥/s, chu ki sang: t6i = 12h: 12h.

2.2. Cac phwong phap phén tich
2.2.1. Quan sat hinh thdi té bao

Hinh thai té bao Picochlorum sp. dugc quan sat bang kinh hién vi quang hoc (400X)
sau mdi 2 hodc 3 ngay nudi cdy.
2.2.2. Phan tich tang truong

Lay 100 uL dich nuéi tao dugc cb dinh bang dung dich Lugol (5% it va 10% kali
iodua). Mat d6 té bao dugc xac dinh bang cach dém s6 lugng té bao truc tiép 2 hodc 3 ngay
mot 1an, str dung kinh hién vi quang hoc (400X), bang budng dém hong cau sau 0,1 mm
(Neubauer Haemocytometer) (Auinger, Pfandl, & Boenigk, 2008). Hut 10 pL dich nuéi
tao bom vao budng dém hong cau. Pém té bao vi tao trong 25 6 & khdi vudng giita c6 dién
tich 1 mmZ. S6 lugng té bao trong 1 mL dugc xac dinh theo cong thirc sau:

S6 lugng té bao/mL = tong s6 té bao dém duoc x 10* x Hé s6 pha lodng
2.2.3. Xdc dinh toc dé tang truong ddc hiéu

Mat d6 té bao & hai thoi diém khac nhau trong qua trinh ting trudng ciia mau duoc
dung dé tinh toc do ting truéng dic hidu (p: té bao/mL/ngay) trong khoang thoi gian do
theo cong thuc (Harrison, 1993):

_ In(C,/Cy)
t, —t;
Trong d6: C1, C2: Mat do té bao tai thoi diém 1 va 2
ti, t2: Thoi diém 1 va 2
2.2.4. Xdc dinh ham lwong lipid tong bang phwong phdp Sulfo-phospho-vanillin

Thudc thir Phosphovanillin: hoa tan 0,06 g vanillin trong 2 mL ethanol nguyén chit,
thém 8 mL nudc cat va lic ki. Sau d6, thém 50 mL acid phosphoric ddm dédc vao tao thanh
hdn hop va bao quan trong tdi cho qué trinh phan tich. Thudc thir phospho-vanillin nén
duge chuén bj ngay khi phan tich mau dé dam bao thude thir hoat dong tot (Mishra et al.,
2014), (Park, Jeong, Yoon, & Moon, 2016).

Lay 1 mL dich nudi tao li tim & 10.000 vong/phut trong 5 phut. Phan cin té bao duoc
li trich v&i 2 mL acid sulfuric dam dic (98%), sau d6 dun & bép cach thuy 100°C trong 10
phut, 1am lanh trong trong bé nudc da. B sung 5mL thudc thir phospho-vanillin, hdn hop
i & 37°C trong 15 phat va lic mau lién tuc. Po miu ¢ bude song 530 nm (Mishra et al.,
2014), (Park et al., 2016).

Puong chuan lipid: ddu cai thwong mai (san pham ctia Cong ti C6 phan Dau thyc vat
Tuong An) trong cloroform (nong d6 1 mg/mL), nong d6 lipid chuan (10-150 pg) duoc
thuc hién trong cac 6ng nghiém sach c6 nip. U cac dng nghiém & nhiét d6 90°C trong 10
phut dé lam bay hoi chloroform. Thém 2 mL acid sulfuric dam déc, sau d6 dun trén bép cach
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thay 100°C trong 10 phat, 1am lanh trong bé nudc da. Bé sung 5 mL thudc thir
Phosphovanillin, hon hop dugc u & 37°C va lic mau lién tuc. Do mau & bude song 530 nm.
Xéc dinh ham lugng lipid tong ctia Picochlorum sp. theo phwong trinh y = 0,005x — 0,0531,
R?=0,9929.

2.3. Phwong phdp thiét ké thi nghiém

2.3.1. Picochlorum sp. cho céc thi nghiém

Picochlorum sp. dugc nudi trong mdi truomg MD4 0,5M dat dugc pha ting truong
sau 10-14 ngay, duoc sir dung dé b tri cac thi nghiém.

2.3.2. Thi nghiém 1: Picochlorum sp. trong méi trudng MD4 bd sung ngudn nito (NO3") va
Phosphor (H2PO4") khac nhau

Picochlorum sp. dugc nuoi trong binh tam gidc 250 mL véi 100 mL moi truong MD4
c6 mat do té bao ban dau ~ 10° té bao/mL vdi 9 nghiém thuc: bod sung NaH2P04.2H20
(ndng do tir 0,002825 g/L dén 0,01695 g/L) va NaNOs (ndng do tir 0,0375 g/L dén 0,225
g/L). Cac thi nghiém duoc lap lai 3 lan.

Xac dinh mat do té bao, tdc do tang trudng va ham lugng lipid téng cua Picochlorum
sp. sau mdi 2 ngay nudi ciy.
2.3.3.Thi nghiém 2: Picochlorum sp. trong moi truong MD4 bd sung ngudn nito va
phosphor (phan bén NPK) & cac ndng d6 khac nhau

Picochlorum sp. dugc nudi trong binh tam gidc 250 mL véi 100 mL mdi trudng MD4
c6 mat d6 t& bao ban dau ~ 10° t& bao/mL véi 7 nghiém thirc: bd sung NPK (Dau Trau 501,
san pham ciia Cong ti C6 phan Binh Dién) nong d¢ thay doi tir 0,05 g/L dén 1,0 g/L va
nghiém thirc d6i ching khong c6 bo sung NPK. Cac thi nghiém nghiém duoc lap lai 3 lan.

Xéc dinh mat do té bao, toc do ting truong va ham lugng lipid tong cta Picochlorum
sp. sau mdi 3 ngay nudi ciy.

2.3.4. Thi nghiém 3: Picochlorum sp. trong mdi truong MD4 dudi cac diéu kién wc ché
khac nhau

Vi tao Picochlorum sp. dugc nudi trong binh tam giac 250 mL véi 100 mL moi
truong MD4 gdm 2 giai doan:

Giai doan nudi ting truéng: Picochlorum sp. nudi trong méi truong MD4 0,5M bd
sung 0,1 g/L NPK c6 mat d6 t& bao ban dau ~ 106 té bao/mL. Cudng do anh sang 50 pmol
photon/m?/s, nhiét do 25 + 2°C.

Giai doan nuéi e ché: sau 18 ngay nudi ting trudng té bao Picochlorum sp. dugc
chuyén sang cac diéu kién rc ché khac nhau nhu can kiét dinh dudng, loai NPK, uc ché
d6 mudi va cuong d6 anh sang cao (300 pmol photon/m%/s).

Xéc dinh mat d6 té bao va ham luong lipid tong cua Picochlorum sp. sau mdi 3 ngay
nudi cay.
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24. Xirlisé liéu

Cac thi nghiém duoc lap lai 3 lan. S6 liéu duogc xtr li béng Microsoft office Excel 2013
va phan tich one way ANOVA bang phan mém SPSS 20.0 vdi sai s6 y nghia p < 0,05. Tat
ca cac sb lidu trong thi nghiém duoc trinh bay dudi dang: Trung binh (Mean) + Sai s6 chuan
(SE).
3.  Két qua va thio luin
3.1. Picochlorum sp. trong méi truwong MD4 b6 sung nguon nito (NOy) va phosphor
(H2POys) khdac nhau
3.1.1. Hinh thdi té bao vi tiao Picochlorum sp.

Té bao Picochlorum sp. ¢ dang hinh ciu, mau xanh va kich thudc ting dan trong
qua trinh nudi cdy. Hinh dang va kich thudc té bao vi tio Picochlorum sp. khong cé su
khac biét & cac diéu kién méi trudng khac nhau (Hinh 3.1).

Ngay

Nehigm thir 0 4 8 12 16 20
Doi chitng o © (¥ ) () ()
NaNO; 0,0375 g/L o (€] (4) (%) @ &
NaNO; 0,075 g/L “ 9 o ® ) o )
NaNO; 0,15 g/L o Q ® (% © ; &
NaNO; 0,225 g/L e & () (2) () ()
NaH>POy 0,002825 g/L &) @ (& &) © 3}
NaH>PO4 0,00565 g/L ® © () @ ® (&%)
NaH>PO,0,0113 g/L o © © @) D) 2
A
NaH>PO, 0,01695 g/L o fJor © ® @ @

Hinh 3.1. Hinh dang té bao Picochlorum sp. trong méi triecong MD4 0,5 M b6 sung
nguon nito (NOs") va phosphor (H2POy) khdc nhau
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3.1.2. Sy tang trucng cua Picochlorum sp.

Mbi truong MD4 b sung ngudn nito (NO3") va phosphor (H2PO47) ¢6 anh huéng 1én
su ting trudng cia vi tdo Picochlorum sp. Mat do té bao Picochlorum sp. & cic nghiém
thire b6 sung ngudn nito va phosphor riéng ré khong c6 sy khac biét ¥ nghia véi nghiém
thire d6i ching (b6 sung ca nito va phosphor) qua cac ngay nudi cdy (p = 0,989) (Hinh 3.2)

Mat d6 té bao Picochlorum sp. & cac nghiém thuc ddi chung, bd sung NaNO;
0,0375g/L va NaNO3 0,075 g/L dat cuc dai ¢ ngay 6 (p < 0,05) va giam dan theo thoi gian.
Trong d6, mat do té bao cua nghiém thuc ddi ching va bd sung NaNO;s 0,0375 g/L cao
hon nghiém thirc NaNOs3 0,075 g/L (p < 0,05) (Hinh 3.2). Cac nghiém thirc bo sung nito
(NOs°) va phosphor (H2PO4") con lai c6 mét d6 té bao dat cuc dai & ngay thir 4 (p < 0,05)
sau d6 giam dan qua cac ngay nudi cay (Hinh 3.2). Diéu nay c6 thé 1a do ngudn dinh dudng
trong moi truong can kiét dac biét 1a nito va phosphor. Nito va phosphor dugc coi la mot
trong nhitng chat dinh dudng quan trong cho sy ting trudéng va tong hop cac hop chat hiru
co trong thuc vat cling nhu vi tao (Cai et al., 2013), (Kim, Mujtaba, & Lee, 2016). Nito 1a
mot thanh phan trong tat ca cac protein cau triic va chirc nang nhu peptide, enzyme, diép luc
t, phan tir chuyén ning lugng va vat liéu di truyén trong té bao tao (Hu, 2004).

Phosphor 13 yéu t6 dinh dudng can cho sy sinh truong chiém ti 16 thap hon nito (Xin,
Hong-ying, Ke, & Ying-xue, 2010). Phosphate 14 thanh phan chinh cta cic chit mang ning
luong trong té bao nhu ATP, ADP va NADP, 1a mot phan trong céu trac cia DNA va RNA
(nhitng dai phéan tir can thiét cho tit ca cac té bao sdng) va la thanh phan quan trong cia
phospholipid (Cai et al., 2013).

Hinh 3.3 cho thay méi truong MD4 bd sung ngudn nito (NO3) va phosphor (H2PO4")
khac nhau anh hudng dén tdc d6 ting trudng dic hiéu cua vi tao Picochlorum sp. Nghiém
thie doi ching, b6 sung NaNOs 0,0375 g/L va NaNO3 0,075 g/L ¢6 toc do ting truong
thap hon cac nghiém thirc khic (p < 0,05) va 3 nghiém thirc nay cé téc do ting truong dic
hiéu khong khac biét ¥ nghia (p = 0,083). Trong khi d6, mdi truong MD4 0,5 M bd sung
NaNOs nong do tir 0,15 — 0,225 g/L va bd sung NaH2PO4.2H20 ¢6 tdc d6 ting trudng cao
va khong c6 su khac bi¢t y nghia gitra cac nghi€m thirc nay (p < 0,05). Sy ting trudng cua
Picochlorum sp. khong cao c6 thé do ti 1& ham lwong nito va phosphor bd sung chua phu
hop v6i méi trudng nudi nudi cady MD4.
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4 —o—Dbi chiing

——NaNO3 0,0375 g/L

—#—NaNO3 0,075 g/L

»‘9\ A 7% ~>¢=NaNO03 0,15 g/L
\\ % —#—NaNO3 0,225 g/L

—&—NaH2P0O4 0,002825 g/L

w

N

~—+—NaH2PO4 0,00565 g/L

NaH2P0O4 0,0113 g/L

Mat do té bao (t& bao/mL x 106)

NaH2PO4 0,01695 g/L

—_

0 2 4 6 8 10 12 14 16 18 20
Thoi gian (ngay)

Hinh 3.2. Mt do té bao ciia Picochlorum sp. trong moi truong MD4
bo sung nguén nito (NOs) va phosphor (H2POx ) khdc nhau
0.300 0.309 0.299

0307

03 | 0.283 0.283
0.25 -
0y | 02010198 089
0.15
0.1 -
0.05

0

DPbiching NaNO3  NaNO3 NaNO3 NaNO3 NaH2PO4 NaH2PO4 NaH2PO4 NaH2PO4
0,0375g/L 0,075 g/L 0,15g/L 0,225g/L 0,002825 0,00565 0,0113 g/L 0,01695
g/L g/L g/L

0.35 -

Téc do tang truong dic higu
(Té bao/mL/ngay)

Nghiém thac

Hinh 3.3. Toc dé tang trudng ddc hiéu cia Picochlorum sp. trong méi triueong MD4 bo
sung nguon nito (NO3) va phosphor (H2POy) khéc nhau

3.1.3.Sw tich lily lipid cua Picochlorum sp.

Ham luong lipid (ug/mL) cta Picochlorum sp. trong mdi trudng MD4 bd sung ngudn
nito (NOs") va phosphor (H2PO4) khac nhau dat gia tri 6n dinh khong c6 sy khac biét y
nghia tir ngdy 4 dén ngay 14 (p = 0,325) va ting cao tir ngay 16 dén ngay 18 (p <0,05). Him
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luong lipid (pg/mL) ctia Picochlorum sp. & cac nghiém thirc bd sung nito va phosphor riéng
1& cao hon so voi nghiém thirc mau ddi ching (p < 0,05) (Hinh 3.4a).

Sy tich Iy lipid trén té bao (pg/té bao) ctia Picochlorum sp. ting tir ngay 16 va dat gia
tri cao hon so véi cac ngay trude d6 (p < 0,05). Ham lugng lipid (pg/té bao) cta Picochlorum
sp. & cac nghiém thirc bo sung nito va phosphor riéng ré dat gia tri cao hon so vdi nghiém
thire d6i chimg sau 16 ngay nudi ciy (p < 0,05) (Hinh 3.4b).

Két qua nay c6 thé 1a do méi truong MD4 bi giéi han ngudn dinh dudng nito hodc
phosphor gay ra sy ting tich lity lipid va kich thudc té bao vi tao Picochlorum sp sau 16
ngay nudi cdy. Nhiéu nghién ctru cho thiy sy ting trudong va ham luong protein cua vi tao
giam nhung ham lugng carbohydrate va lipid ting cao trong méi truong nudi vi tao thiéu hut
nito (Kilham et al., 1997) (Heraud, Wood, Tobin, Beardall, & McNaughton, 2005) (Converti
et al., 2009), (El-Kassas, 2013). Tuong tu, su thiéu hut phosphor ciing lam giam ham luong
diép luc t6 va protein, dong thoi lam tang ham luong lipid va carbohydrate trong cac t& bao
vi tdo (El-Sheek & Rady, 1995), (Kilham et al., 1997). Theo Dahmen va cong su (2014) ham
luong lipid ctia Picochlorum sp. dat gia tri cao dudi diéu kién nudi ciy thiéu hut phosphate
va bo sung natri cacbonat (Dahmen et al., 2014). Picochlorum sp. trong mdi trudng thiéu
chat dinh dudng nito va phosphor (-50%, -100% ctia NaH2PO4.2H20 va NaNO3) dan dén su
gia ting ham luong carbohydrate, lipid va acid béo (El-Kassas, 2013).Vi vay, thiéu nito
hodc phosphor trong méi truong nudi ciy lam giam tdc d6 ting truéng nhung tich liy
luong 16n cac hop chat thir cdp nhu lipid.

30 - (a)
= Pbi chimg

f—g 251 FI J B NaNO3 0,0375 g/L
ng 20 - ~ I Fd = NaNO3 0,075 g/L
- I NaNO3 0,225 g/L
§. 10 - B NaH2PO4 0,002825 g/L
g NaH2PO4 0,00565 g/L
E“ 5 NaH2P04 0,0113 g/L

0 - NaH2PO4 0,01695 g/L

4 6 8 10 12 14 16 18 20
Thoi gian (ngay)
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10 (b)
9

§ ] = Dbi ching

= #NaNO3 0,0375 g/L
L 7

= NaNO03 0,075 g/L

a 6

NS ENaN03 0,15 g/L

= 5

= 5 NaNO3 0,225 g/L

"0 3 uNaH2PO4 0,002825 g/L

§' ) NaH2PO4 0,00565 g/L

g | NaH2P04 0,0113 g/L
]

s 0 NaH2PO4 0,01695 g/L

4 6 8 10 12 14 16 18 20
Thoi gian (ngay)

Hinh 3.4. Ham lwong lipid ciia Picochlorum sp. trén thé tich (a) va té bao (b)
trong méi truong MD4 bé sung nguon nito (NOs') va phosphor (H2POy) khdc nhau

3.2. Picochlorum sp. trong moi trwong MD4 bo sung nguén nito va phosphor (phin
bon NPK) 6 cdc nong dé khdc nhau
3.2.1. Sy tang truong cua Picochlorum sp.

Két qua thi nghiém cho thiy phan bon NPK c¢6 anh huéng 1én sy ting trudng cia vi
tao Picochlorum sp. Trong diéu kién moi trudng MD4 khong bo sung NPK su tang trudng
cua té bao Picochlorum sp. thap hon so voi méi truong MD4 bd sung NPK ndng do tir
0,05g/L dén 0,3 g/L (p < 0,05). Picochlorum chét hoan toan sau 18 ngay nudi cay & moi
trudng MD4 bd sung nong do NPK cao (0,5 va 1,0 g/L). Méi trudng MD4 bd sung NPK
0,1 g/L c6 mat do té bao cao dat duoc sau 9 ngay nudi cay va ting dan tir ngdy 9 dén ngay
27 (p < 0,05) (Hinh 3.5). Mat do té bao Picochlorum sp. trong méi trudng MD4 bd sung
phan bon NPK tir 0,05 g/L dén 0,3 g/L cao hon so vi méi truong MD4 bd sung ngudn
nitrat va phosphat (Hinh 3.2, 3.5).

B6 sung phan bon NPK nong do khac nhau vao méi truong MD4 c6 anh huong dén
tbc do tang trudng dic hiéu cua Picochlorum sp. Nghiém thiec NPK 0,1 g/L va NPK 0,15
g/L cho téc d6 tang truong (0,553 va 0,532 té bao/mL/ngdy) cao hon so vdi cic nghiém
thire con lai (p < 0,05) (Hinh 3.6) va cao hon so v6i méi trudng MD4 bd sung ngudn nito
(NOs37) va phosphor (H2PO4«) (p <0,05) (Hinh 3.3).

Diéu nay cho thiy, ndng d6 phan béon NPK tir 0,1-0,15 g/L phu hop cho sy ting
trudng tdi uu cia Picochlorum sp. O ndng d6 NPK cao hon 0,3 g/L gay doc va lam chét té
bao dan dén giam sy ting trudng va ham luong cac sic to quang hop. Nito va phosphor 1a
yéu té pho bién anh hudng su ting trudng va tich liy lipid cua cac loai vi tao (Kim et al.,
2016). Té bao vi tao thuong duge nudi cdy trong diéu kién giau nito dé kich thich ting sinh
kh6i (Minhas, Hodgson, Barrow, & Adholeya, 2016). Vi tio Pseudokirchneriella
subcapitatain nudi trong moi trudng ¢ bd sung phan bon NPK c6 chi phi thip, ning suit va
kha ning chiu sy bién dong cta pH ciia méi truong cao (Carvalho et al., 2012). Su ting
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truong tét cia Picochlorum sp. trong méi truong MD4 bd sung NPK 0,1-0,15 g/L ¢6 thé 1a
do cac thanh phﬁn khoang, vi lugng va ba thanh phﬁn o-NAA, B-NOA, GA3 la cac chét diéu
hoa tang trudng thuc vat hién dién trong phan bon NPK.

Céc chat dinh dudng nhu nito va phoshor rat cin thiét cho sy phat trién binh thudng
VA san Xudt cac hop chét hiru co bao g@)m protein, lipid, di€p luc to trong thyc vat cling nhu
vi tao. Sy ting trudng twong Gmg véi su gia ting ham luong diép luc tb tong — mot thanh
phan thiét yéu cua qua trinh quang hop trong cic té bao vi tao luc. Nhu cau vé diép luc té
tang 1én d6i véi sy ting truong cua té bao duge cung cip diy du bang bd sung nito, vi nd
la mot trong nhiing yéu t& quan trong lién quan dén sy hinh thanh vong porphyrin
(Wang, Lambert, Giang, Goericke, & Palenik, 2014).
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Hinh 3.5. Mt dé té bao ciia Picochlorum sp. trong méi truong MD4
bé sung nguon nito va phosphor (phin bén NPK) & cdc nong dé khdc nhau
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Hinh 3.6. Toc dé tang truong dic hiéu ciia Picochlorum sp. trong méi truong MD4
bo sung nguon nito va phosphor (phdn bon NPK) ¢ cac nong do khac nhau

344



Tap chi Khoa hoc Trwdng BPHSP TPHCM Vé Hong Trung va tgk

3.2.2. Tich liiy lipid cua Picochlorum sp.

Ham luong lipid trén thé tich (ug/mL) cta Picochlorum sp. ting & tit ca cic nghiém
thirc bo sung NPK (p < 0,05) va nghiém thirc d6i ching (p < 0,05). Tir ngay 21 dén ngay
27, Picochlorum sp. ¢6 ham luong lipid trén thé tich & nghiém thirc dbi chimg thap hon so
v6i cac nghiém thirc bd sung NPK (p < 0,05) (Hinh 3.7a). Nguoc lai, ham luong lipid trén
té bao (pg/té bao) ctia Picochlorum sp. & nghiém thirc d6i chung ting va dat gia tri cao hon
so voi cac nghiém thirc bd sung NPK trong qua trinh nudi cay (p < 0,05) (Hinh 3.7b).

Nghién ctru trude ddy cho rang Picochlorum SE3 san xuit carotenoid thir cdp va tich
lity lipid dudi diéu kién nudi ciy giéi han nito (Wang et al., 2014). Cho thiy su tich lity
carotene va lipid trong t& bao Picochlorum sp. c6 thé 1a do su giéi han ndng do nito va
phosphor trong méi truong MD4. Két qua nay pht hop véi nghién ctru trude cla tac gia
nhu El-Kassas (2013): Picochlorum sp. nudi cay trong diéu kién thiéu Nito va Phosphor
lam giam t6c d6 tang truong nhung ham lugng lipid ting, dic biét 1a triacylglycerol (TCG)
va cac acid béo bio hoa. Su thiéu dinh dudng trong méi trudng nudi cay Picochlorum sp.
gdy ra sinh tong hop triacylglycerol (TCG) ciing nhu chuyén d6i lipid mang hién tai cta
té bao thanh TCG (El-Kassas, 2013).

100 - (a)

’g 90 - I
= 80 1 )
= 70 - T 5 E Doi ching
2 60 -
B o mNPK 0,05 g/L
2 0 - NPK 0,1 g/L
é 30 - ®NPK 0,15 g/L

20 -
T 10 - = NPK 0,3 g/L

0

12 15 18 21 24 27
Thoi gian (ngay)
10 4 (b)
s 9]
oS 8 0
‘% 7 - B Doi ching
S 6 - = NPK 0,05 g/L
2 5
%‘; 4 - NPK 0,1 g/L
£ 3 = NPK 0,15 /L
5 2 A
-é‘ 1 | - _ _ I — = .NPK 0,3 g/L
Z 0
12 15 18 21 24 27
Thoi gian (ngay)

Hinh 3.7. Ham lwong lipid ciia Picochlorum sp. trén thé tich (a) va té bao (b) trong méi
trieong MD4 bé sung nguon nito va phosphor (phan bén NPK) & cdc nong dg khdc nhau
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3.3. Picochlorum sp. trong méi truong MD4 dwdi cdc diéu kién irc ché khdc nhau
3.3.1. Su tang truong cua Picochlorum sp.

Picochlorum sp. dugc nudi cdy trong moi truong MD4 0,5 M b sung phan bon NPK
0,1 g/L c6 mét do té bao va tdc do ting trudéng cao hon so v6i moi truong MD4 bd sung
nitrat va phosphat cac ndng d6 khac nhau. Vi vay, méi truong MD4 0,5 M b6 sung phan bon
NPK 0,1 g/LL duogc st dung cho thi nghi€ém nay.

Giai doan nuéi cay tang truong: Picochlorum sp. nudi trong diéu kién moi truong MD4
0,5M b6 sung NPK 0,1 g/L c6 mat do té bao ting qua cac ngdy nudi cdy, dat gia tri cao tir
ngay tir ngay 9 dén ngay 12 va co su khac biét so véi cac ngay trude do (p < 0,05), sau do
mat do té bao 6n dinh qua cac ngay tiép theo (Hinh 3.8).

Giai doan nudi ciy tc ché: Sau trc ché, mat do té bao Picochlorum sp. khong doi &
nghiém thirc d6i chimg (p = 0,325) nhung giam & cac nghiém thirc MD4 0,5M, - NPK (p <
0,05), nghiém thuc MD4 1M, - NPK (p < 0,05) va nghi¢m thuc AS 300, -NPK (p < 0,05)
(Hinh 3.8). Trong diéu kién nuéi ciy bat loi da giy chét té bao Picochlorum sp.

Mai vi tao ting truong tot & cuong do anh sang va ndng d6 mudi khac nhau. Sy ting
truong cua vi tao Chlorella sp. ting khi cuong do anh sang tang tir 2000 dén 8000 lux va
giam ting truong khi cuong d6 anh sang ting 1én dén 10.000 lux. Piéu nay c6 thé 1a do su
quang e ché (Cheirsilp & Torpee, 2012). O vi tao Dunaliella, ndng d6 mubi trong moi
truong nudi cdy cao hon 1,5 M gay trc ché su ting truong cta té bao (Takagi & Yoshida,
2006). Bdi véi Pichochlorum sp., cudng d6 anh sang t6t cho sy ting trudng cua vi tao 1a
dudi 100 pmol photon/m?/s va tdc d6 ting truong tdi wu dat duge & cudng do anh sang 50
umol photon/m?/s (Ngan Tran, 2014,) va do mudi 0,5 M, cang tang néng d6 mudi mat do té
bao cang giam (Tran et al., 2014). Vi vy, trong diéu trc ché cuong do anh sang cao 300
umol photon/m?/s va d6 mudi 1 M NaCl lam giam rd su ting trudng cia vi tdo, trong ung
v6i su giam ham luong diép luc t6 trong qua trinh nudi cay.

Picochlorum sp. tiép xuc véi cudng do anh sang cao gdy ra su sut giam manh ham
luong violaxanthin trong khi ham lugng zeaxanthin ting rat cao. Ngoai ra, Picochlorum sp.
¢6 su tong hop zeaxanthin véi mot ham lwong nho béi cac didu kién we ché khac nhu do
mubi cao hodc thiéu nito (De la Vega et al., 2011).

0
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,§ = 40 i
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Hinh 3.8. Mt dé té bao Picochlorum sp. ¢ cac diéu kién nudi ccfy ire ché khdc nhau
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3.3.2. Tich liy lipid cua Picochlorum sp.

Ham luong lipid trén thé tich va té bao ctia Picochlorum sp. & tat ca cac nghiém thic
tang dan sau trc ché (p < 0,05). Trong d6, nghiém thirc ddi chimg c6 ham luong lipid trén
thé tich va té bao thap hon so vdi cac nghiém thie khac (p < 0,05). O ngay 27, nghiém thic
MD4 1M, - NPK c¢6 ham luong lipid trén thé tich va trén té bao dat gia tri cao hon (146,220
ng/mL va 6,385 pg/té bao) so voi cac nghiém thirc khac (p < 0,05). (Hinh 3.9).

Trong nuoi céy vi tdo Dunaliella tang 40 mudi tir 0,5 M 1én 1,0 M din dén ham luong
lipid ndi bao ting (Takagi, & Yoshida, 2006). Vi tao Picochlorum sp. ting truéng tét hon
& moi truong MD4 0,5 M, nhung san xuét lipid cao hon ¢ méi truong c¢6 2 M NaCl (Tran et
al., 2014). Vi véy, su két hop loai NPK va ting nong d6 mudi ciia mdi trudng nudi cdy
Picochlorum sp. cho hi¢u qua tich lly lipid cao.
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Hinh 3.9. Ham lwong lipid ciia Picochorum sp. trén thé tich (a) va té bao (b)
trong cdc diéu kién nudi cdy irc ché khdc nhau
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4. Kétluan

Picochlorum sp. nudi trong moi trudng MD4 bd sung cac ngudn nito va phosphor
khac nhau c¢é anh hudng dén sy ting truong ciia vi tao Picochlorum sp. Méi trudng MD4
b6 sung NPK 0,1-0,15 g/L kich thich ting trudng ctia Picochlorum sp. va hiéu qua cao hon
bd sung NaNO3 va NaH2PO4.2H20.

MBoi truong bd sung cac ngudn nito va phosphor khac nhau ciing 4nh hudng 1én sy
tich liy lipid & Picochlorum sp. Ngoai ra, cac diéu kién tc ché gay su tong hop lipid cao,
dic biét 1a & diéu kién tc ché do mudi 1 M NaCl két hop loai NPK c6 ham luong lipid dat
gia tri cao hon cac diéu kién con lai.

% Tuyén bé vé quyén Ioi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén Ioi.
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ABSTRACT

Picochlorum sp. microalgae is able to accumulate large amount of lipid content in cells which
are potential for biofuel production, function food and pharmaceutical applications. Picochlorum
sp. reached the highest cell density after 6 days of culture under the nitrogen (NO3’) and phosphorus
(H:POy) supplemented MD4 medium. Lipid accumulation of Picochlorum sp. in MD4 medium
supplemented with nitrogen (NO5s) and phosphorus (H.POy) was lower than that of Picochlorum sp.
in a separate medium of either nitrogen or phosphorus. The MD4 medium containing 0.1-0.15 g/L
of NPK fertilizer stimulated growth of Picochlorum sp. Under stress conditions, the growth of
Picochlorum sp. decreased; however, lipid content increased under the combination of 1.0 M salinity
and NPK starved conditions.

Keywords: Picochlorum, lipid, the growth, NPK fertilizer, nitrogen, phosphorus.
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