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TOM TAT

Nghién ciru @A phan ldp dwoc 27 chung vi tdo dau tir CAC nguon nuwéc nNgot, nuoc lo
va nudC man ty nhién. Cac chung nay da dang ve hinh thai, dac diem nubi cay, ve trinh ty
gen 18S rRNA va sinh truong chiu dnh hwong cua nong dé COy ham lwong muéi va N.
Céac chung vira ¢6 ham lwong dau cao vira ¢ sinh khéi cao 1a QG- N1; QG-N14; QG-
N16; QG-M2; QG-L1.

Tir khéa: vi tao, dic diém hinh thai, dic diém nudi ciy, trinh ty gen 18S rRNA, ham
lwong dau.

ABSTRACT

Isolation of lipid producing microalgae from fresh,
brackish and marine water sources

We isolated 27 lipid producing strains of microalgae from various fresh, brackish
and marine water sources. These strains are very diverse in mophorlogical and cultural
characteristics, 18S rRNA sequences and their growth depended on CO,, NaCl and N
content. The strains having high lipid content together with high biomass were QG-N1,
QG-N14, QG-N16, QG-M2, QG-L1.

Keywords: microalgae, mophorlogical and cultural characteristics, 18S rRNA
sequences, oil content.

1. Pitvindé

Vi tao 1a ddi tuong ngay cang duoc chi y nghién ciru phat trlen cong ngh¢ va
thuong mai do vi tao la nhom sinh vat 16n va rat da dang vé di truyén. Sy da dang di
truyén quy dinh da dang cac dic trung sinh Ii va hoa sinh ctia cac chung loai va do d6
ching san xuat mot cach ty nhién rét nhiéu san pham khac nhau thuc cac nhom
protein, chat béo, hydrate carbon, cac nhom hoat chat sinh hoc. Uéc tinh ¢6 khoang vai
triéu loai vi tao so vai khoang 250.000 loai thyuc vat bac cao, c6 khoang 40.000 loai tao
d4 duoc nhan dién va céc loai méi van tiép tuc dugc phat hién ¢ tdc do nhanh, vai
lodi/tuan [12]. C6ng nghé sinh hoc vi tao moi bat dau vao khoang giita thé ki XX
nhung chi sau khoang 30 nim thi cong nghiép cong nghé sinh hoc vi tao trén thé gidi
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d4 phaét trién nhanh va rat da dang. Thé gi6i san xuat hon 5000 tin sinh khdi kho vi
tao/nam, dgt doanh thu sap xi 1,25 x10° d6 la Mi (chua tinh doanh thu tir viéc ché bién
C4c san pham c6 gia tri kinh té tir sinh kh6i nay). Sw phat trién nay van dang tiép tuc va
ung dung cua vi tdo dang md rong sang nhicu linh vyc khac hon 1a chi st dung sinh
khoi nhu dau, céac acid béo bdo hoa nhiéu noi doi, cac vitamin, chat mau, chat chong
oxy héa tng dung trong thyc pham, dugc pham, mi pham, nang lugng [12], [13]. Céac
chung vi tdao c¢6 ham lugng dau cao nam trong khoang 20 den 60%, dat 24.000 -
120.000 lit dau/ha/nam trong khi d6 ham lugng dau cua cac cay cd dau thap hon nhiéu,
Vi du cay co dau la cdy co nang suat dau cao nhat, chi dat dugc nang suat khoang 6.000
lit/ha/nam. [13]

Muc tiéu cua nghién ctru nay 1a phan lap tir cac ngudn nudc tu nhién bao gom
nudc ngot, nude 19 va nude man cac chung vi tao sinh tong hop lipid, xac dinh dac
diém hinh thai, dac diém sinh truong, cac yéu to anh huong dén sinh trudng va trinh tu
gen 18S rRNA.

2.  Phwong phap nghién ctru
2.1. Phwong phdp thu thip Mdu nuweéc

Mau nudc dugc thu thap & nhidu dia diém khac nhau thudc 8 tinh thanh 1a Quang
Ninh, Phu Yén, Binh Thuan, Pac Nong, Thanh phé Ho Chi Minh (huyén Can Gio), An
Giang, Tra Vinh va Bén Tre. B¢ sau lay mau: 10 — 100 cm. Xac dinh do man cia mau
nudc bang dung cu do dd man ngay tai vi tri lay mau.

2.2. Phwong phap phdn Igp cac ching vi tdo

Mau nuée sau khi dwa vé phong thi nghiém dugc tién hanh phan lap ngay, su
dung mdi trudng BG11 ddi véi cdc mau nudc ngot, mdi truong F/2B doi voi cac mau
nudc lg va méi truong F/2 doi véi nude man. Nguyén tac chung 1a tach cac khuan lac
riéng ré phat trién ttr mot té bao.

2.3. Phwong phdp xdc dinh dinh tinh lipid trong té bao vi tdo

Ching t6i st dung thudc nhuom Nile Red dé nhuom lipid trong té bao vi tao va
phat hién lipid bang kinh hién vi huynh quang [2].

2.4. Phwong phdp xdc dinh déc diém hinh thai

Céc chung vi téo dugc cy trong long moi truong hoic céy ria trén dia moi trueong
dic BG11, F/2B va F/2, quan sat mau sic, dic diém cua khuan lac. Nudi cy céc chung
trong moi treong long, quan sat té bao bang kinh hién vi quang hoc ¢ vat kinh 40X.
2.5. Phwong phdp xdc dinh sinh khéi khd

Nudi cay céc chung vi tao, thu sinh khéi ¢ thoi diém cao nhét, loc qua gidy loc
sau do say kho cho dén khi trong luong khong d6i. Can va tinh toan luong sinh khoi
trong dich nudi cay ban dau.
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2.6. Phwong phdp khdo sat anh hweéng ciia CO, dén sinh trwéng cia cac ching vi
tao

Céc chung vi tao dwoc nudi ciy ¢ trong cac dia giéng (96 giéng) chira méi truong
BG11, F/2B va F/2. Cac dia giéng nay dugc dat vao trong thi plastic va dugc bom CO,
vao ¢ 2 nong do khac nhau (0,083 g va 0,167 g trong cung mot don vi thé tich tai nudi
cay). Boi ching la nudi cay trong dieu kién khi quyén binh thuong. Po OD ¢ budc
song 750nm sau thoi gian nudi cay 10 ngay doi voi cac chung nudc ngot, 20 ngay doi
V@i cac chung nudc lg va nugc man.
2.7. Phwong phdp khdo st anh hwéng ciia mudi dén sinh trwéng cia cac ching vi
tao

Céc chang vi tao duoc nudi ciy & trong dia giéng (96 giéng) chira méi trudng c6
cac nong d6 mudi (NaCl) khac nhau 12 0, 2, 5, 10, 20, 30, 40 va 50 %/q. Po OD & budc
song 750nm sau thoi gian nudi cay 10 ngay doi vai cac ching nudc ngot, 20 ngay doi
V@i cac chung nudc lg va nugc man.
2.8. Phwong phdp khdo sat anh hwéng ciia néng dp N dén sinh trwéng cia cac
chazing vi tao

Céc chung Vi tao dugc nudi cdy & trong dia giéng (96 giéng) chira moi truong co
cac nong d6 N (NaNQO3) 12 0,5; 1; 1,5; 2; 2,5 va 3 g/l; moi truong nudi cay la BG11,
F/2B va F/2. Bo OD ¢ budc song 750nm sau thoi gian nudi cay 10 ngay doi vai cac
chung nudc ngot, 20 ngay doi vai cac ching nudc lg va nude man.
2.9. Phwong phap dinh luweng lipid cia cac chaing vi tdo

Nudi ciy cac chung vi tao sau d6 thu sinh khdi. Tach chiét lipid tir sinh khéi bang
dung mdi methanol va chloroform. Tinh toan ham luong dau c6 trong sinh khéi vi téo.
2.10. Phwong phdp xdc dinh thanh phan acid béo

Thanh phén acid béo cua cac chung vi tao dugc phan tich bai Trung tdm Dich vu
Phén tich Thi nghiém TPHCM theo phuong phap GC-ISO/CD 5509:94.
2.11. Phwong phdp xdc dinh trinh twr gen 18S rRNA

Str dung kit Qiagen DNA (DNeasy Plant Mini Kit) dé tach chiét ADN. Péi véi
phan tng PCR, st dung 3 cap moi la EukA-F, EuKA-R; Euk-F, Euk-R va EukB-F va
EukB-R, c0 kich thudc theo thir tu 1a 930bp, 720bp va 690bp, co trinh ty (5°-3’) la
EukA-F:AACCTGGTTGATCCTGCCAGT;EukA-R:AGACCAGCGGAAGACGAAC
Euk-F:CTCGTAGTTGGATTTCGG;Euk-R:GTGAGGATTGACAGATTGAGA,;

EukB-F:AAACTAAAGTCTTTGGGT;EukB-F-AAACTAAAGTCTTTGGGT,;
EukB-R:GTAGGTGAACCTGCAGAAGGATC.

Chu trinh nhiét: 95°C- 5 phut, thyc hién 1 chu ki; 94°C - 30s, 55°C - 30s, 72°C -
30s thyc hién 40 chu ki va 72°C - 6 phut, thuc hién 1 chu ki. Pién di san pham PCR
trén gel agarose 2%, hiéu dién thé 80V trong 30 phat. Nhitng san pham PCR c6 vach
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dugc dong goi va giri sang Cong ty Macrogene (Han Québc) dé giai trinh ty theo
phuong phép Sanger.
2.12. Phwong phdp phin tich sé ligu: phan tich sé liéu dya vao phan mén Excel.
3. Kétqua va thao luan
3.1. Céc chaing vi tdo dau phan ldp dwec trong cac nguén nwéc khac nhau

P4 thu thap duoc 38 mau nudc tai 8 tinh thanh: Quang Ninh, Phi Yén, Binh
Thuan, Bac Nong, Thanh phé H6 Chi Minh (huyén Can Gio), An Giang, Tra Vinh va
Bén Tre. C4c miu nudc nay co dd man khac nhau, thay doi tir 2ppt dén 35ppt va xép
vao 3 nhom: nudc ngot (0 — 2ppt), nudc lo (2 — 30ppt) va nudc man (> 30ppt). Tur cac
mau nudc ching tdi phan lap duoc 45 chung vi tao thuan chung trong d6 ¢ 27 chung
c¢6 kha nang tong hop lipid. Cac chung vi tao dau dugc dat tén theo d6 man va ki hiéu
l& QG-N cho céc chung nudc ngot (QG-N1 dén QG-N18); QG-L cho céc chung nudc
lo (QG-L1 dén QG-L5) va QG-M cho cac ching nuéc man (QG-M1 dén QG-M4).
3.2. Mgt sé ddc diém hinh thai va ddc diém nudi cdy cia cac ching vi tdo dau

Pic diém hinh thai cia 27 ching vi tao khac biét nhau. Té bao cua da s chung
trong bo gidng c6 hinh cau hay hinh elip. Té bao hinh cau thi ¢ duong kinh té bao tir 2
— 8 um, da sb t& bao cua cac chung c6 kich thuéc 2 — 3 pm. Dbi véi cac chung c6 té
bao hinh elip thi kich thudc té bao cua céc chung khéac nhau nhiéu hon, chiéu rong tir 2
um dén 7,5 pum va chiéu dai té bao tir 6 pm dén 19 pum. Ngoai ra, cac chung cé té bao
hinh elip con khac nhau & cac dic diém khac nhu té bao nhon hay tron ¢ hai dau, té bao
cong hay thang. Tinh da dang vé hinh thai té bao con biéu hién & su két hop hay khéng
két hop va kiéu két hop gitra cac té bao. Mot sb ching c6 té bao dung riéng Ié nhung
céc chung khac két hop véi nhau thanh cip hoic thanh ting 4 té bao hodc ndi véi nhau
thanh chudi. Té bao ciing gan véi nhau theo chiéu dai cua té bao nhung ciing dinh véi
nhau chi & mot phan cua té bao hoic xép so le véi nhau. Té bao caa mot sb chung cé
roi dé di chuyén. Khuan lac cia cac chung trong bo giéng thuong c6 mau xanh nhung
mirc d6 mau c6 khac nhau gitta cdc chung. Cac chung con khac nhau ¢ kich thudc
khuan lac, kich thuéc thay ddi tir rit nho (0,05 mm) dén to (1,5 mm). Tuy nhién, da s6
céc ching c6 kich thudc khuan lac tir 0,1 ¢én 0,5 mm.
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QG-N3. té bao hinh elip, QG-N4. té bao hinh QG-N5. t¢ bao hinh QG-N13. té bao hinh cdu
déu, xép song song vdi elip, nhon & hai dau, elip, nhon & hai dau, khéng déu, kich thuoc 4
nhau, kich thuéc 10- xép theo kiéu so le, kich diing riéng ré hogc néi  — 8um
15x3-5um thuce 15x6um véi nhau thanh chudi,

kich thuoc 15x6 um

Hinh 1. Hinh dnh va ddc diém té bao cia mét sé chuing vi tao tiéu biéu
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V¢ tang truong, khi nudi ciy trong méi truong long, hau hét cac ching déu co
kiéu sinh truong giéng nhau 1 xuat hién can mau xanh 1a duéi day chai, ngoai trir cac
chiing QG-N3 va QG-N4 sinh khéi giéng dam may lo lirng & gan day chai. Trong moi
truong ran agarose 1% (nudi cay trong dia petrie), da sé cac chung déu phat trién dugc
ca trong 1ong mdi trudng va trén bé mat, ngoai trir 3 chung QG-L1, QG- L5 va QG-M2
chi phét trién duoc trong 1dng mdi truong. idu nay co thé do ching thich nghi véi
diéu kién sdng trong nude, ludn doi hoi c6 do am cao nén khong thé phat trién trén bé
mat thach.

3.3. Trinh tw gen 18S-rRNA va dinh danh cac chising vi tdo

Hinh 2 trinh bay két qua dién di trén gel agarose cua san phém PCR cua 27 chung
vi ta0. O Hinh 2a, san pham PCR thuc hién véi 3 cap moi & cac mau QG N1, QG- N2,
QG-N3 va QN-4 déu 6 kich thudc dung voi tlnh toan li thuyet la 930bp & cap mol
EukA, 720bp & cap mdi Euk va 690bp & cap mdi EukB. Piéu nay chung to cac moi la
dic hiéu cho phan tmg PCR dé khuéch dai trinh ty gen 18S rRNA cua cac chung vi tao
nay. Két qua tuong ty véi cac mau con lai (Hinh 2b).

Trinh tu gen thu nhan d@ duoc so sanh véi cac trinh tu ¢ trong ngan hang gen
(Genbank) va str dung cong cu BLAST trén NCBI (National Center for Biotechnology
Information- USA) Két qua (Bang 2) cho thay céc chung trong bo gen thu thap duoc
trong céc ngudn nudc tu nhién rat khac nhau. 27 chang vi tao nay la 23 loai thuoc 10
chi: Mychonastes, Scenedesmus, Desmodesmus, Pectinodesmus, Acutodesmus,
Chlorella, Mychonastes, Picochlorum, Nannochloris, Stichococcus, Auxenochlorella.
Két qua dién di cua 4 mau QG-N1, QG-N2,
QG-N3 va QG-N4 sau khi thuc hién phan
tng PCR voi 3 cap mdi EukA, Euk va
EukB.

(@) Két qua dién di cua 23 méu
e gom: QG-N5 dén QG-N18, QG-L1 dén
el QG-L5, QG- M1 dén QG-M4 sau khi thyuc

LBl hien phan (ng PCR véi 2 cap mdi EukA,
" Euk.
Giéng M: thang chuan DNA 1kb

Hinh 2. Két qua dién di trén gel argarose san pham PCR cua 27 chuing vi tdo
Véi 3 cdp moi EukA, Euk va EukB
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Bdng 1. Két qua dinh danh vi tdo dira vao trinh t gen 18S rRNA

Tén miu Két qua dinh tén Twong dong M4 s6 chiing tham khao
QG-N1 Mychonastes sp. 99% JN617908
QG-N2 Scenedesmus costatus 99% AB773883
QG-N3 Desmodesmus abundans 99% KF673371
QG-N4 Scenedesmus sp. Pkl 98% KF569755
QG-N5 Scenedesmus regularis 99% FR865732
QG-N6 Pectinodesmus sp 99% AB917103
QG-N7 Acutodesmus obliquus 100% AB917118
QG-N8 Desmodesmus armatus 100% KF673362
QG-N9 Pectinodesmus pectinatus 99% FR865730
QG-N10 | Desmodesmus sp. 99% AB917136
QG-N11 | Scenedesmus armatus 100% KC699545
QG-N12 | Desmodesmus opoliensis 97% AB917107
QG-N13 | Chlorella emersonii 99% FR865687
QG-N14 | Mychonastes afer 99% JF930340
QG-N15 | Desmodesmus subspicatus 100% KF673378
QG-N16 | Mychonastes sp. 99% KR936171.1
QG-N17 | Desmodesmus sp. 99% AB917136.1
QG-N18 | Chlorella sp. 100% JX097061.1
QG-L1 Chlorella sorokiniana 99% KJ616757
QG-L2 Picochlorum oculatum 99% AY422075
QG-L3 Chlorella sp. 100% KM213394
QG-L4 Nannochloris sp. 100% JQ315641
QG-L5 Mychonastes afer 99% GQ477049
QG-M1 Picochlorum maculatum 96% KMO055115
QG-M2 Stichococcus sp 97% KM020184
QG-M3 | Auxenochlorella protothecoides 97% KM020039
QG-M4 Nanochlorum eucaryotum 99% X06425
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Két qua nay noi lén sy da dang cua céc chung thu thap duoc tur tu nhién va phu
hop véi cac két qua cua nghlen ctru ndy vé su khac nhau vé hinh thai, dic diém sinh
truong, phan g véi cac yéu té sinh trudng, sinh kho1 va ham luong dau. Dva vao %
trong dong cua trinh ty gen caa céc chung trong bo gidng vi tao cua chlng tdi véi cac
chung da dugc céng bo, chung toi cho rang c6 kha nang xuat hién cac chung loai mai.
Du doan nay s€ dugc lam rd khi thiét 1ap va phén tich cay phéan loai (dva vao két qua
trinh ty gen) sau nay.

3.4. Anh hwéng ciia CO,, muéi va N dén sinh truwéng ciia cac ching vi tdo
3.4.1. Anh hueéng cia CO,

Trong thi nghiém nay ching tdi so sanh dép tng cua 27 chung vi tao khi ching
dugc nudi cay trong dieu kién khi CO, ¢ 2 nong 46 CO, khac nhau trong cung mot don
vi thé tich va so sanh véi doi chang (dieu kién khi quyén binh thuong). Ket qua biéu
hién ¢ Biéu d6 1 va Biéu do 2

Biéu dé 1. Anh huwong cia CO, dén sinh truong Biéu do 2. Anh huong cia CO, dén sinh trirong

cua cac ching vi tao nuwdc ngot cua cac chung vi tdo nudc lo va nuéc man
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Céc chung vi tao phan tng khac nhau dbi voi CO,, trong dé cac chung nuéc ngot
it phu thuéc vao CO,hon so vai Cac ching nudc man va nudc lg. Sinh truong cua 2/3
s6 chung vi tao nude ngot tang 1én khi nudi cdy trong didu kién cung cip CO, so Voi
nudi trong diéu kién khi quyén binh thuong nhung giam khi ting néng d6 CO, tir
0,083¢g 1én dén 0,167g. Cac ching vi tao nudc ngot khéc (7 ching) ¢6 chiéu hudéng ting
sinh truong khi ting cung cip CO,. Tat ca cac ching vi tao nudc lg va nude man ¢ xu
huéng sinh truong tot hon trong diéu kién nudi ciy cé cung cip CO,. Nghién ciru cua
c4c tac gia khac ciing cho thiy két qua twong tu 12 ndng d6 CO, anh hudng dén tich liiy
sinh khdi & vi tao va phu thudc vao cac chung. Nghién ctu véi 10 chang vi tao chiu
man thudc cac chi khac nhau cho thiy ndng do t6i wu cho sinh trueéng ciia cac chang thi
khac nhau [9]. Nghién ctu khac & mot sé ching vi tao nuéc ngot ciing cho két qua
twong ty. Sinh khdi cua Chlamydomonas reinharatu, Chlorella pyrenoidosa,
Scenedesmus obliqus Scenedesmus spinosus, Scenedesmus acuminatus va Coelastrum
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sp. ting khi tang ndng d6 CO,trong moi trudng nudi cay va sinh khéi dat cao nhat &
céac liéu lugng CO, khéc nhau tlly thugc vao cac chung .[8], [15]
3.4.2. Anh hwéng cia mudi lén sinh triréng cua cac chung vi tdo

Mudi anh huéng dén sinh truéng cua cac chung nghién ctu. Ddi véi cac ching
nuée ngot, cac ching sinh truong tot nhat & ndng do mudi tir 2 dén Sppt, khi ting nong
d6 mubi sinh khdi giam mac du tat ca cac ching van sinh truong duoc ¢ nong do mudi
cao 30ppt. Ngoai trir chung QG-N11, c4c chung con lai khong thé sinh treéng & ndng
d6 mudi 40 - 50ppt. Bdi voi cac ching nudc lg va nudc man, cac chung sinh truéng
duoc & ndng d6 mudi tir 0 dén 30ppt. Cac ching QG-L2, QG-L4, QG-M2, QG-M3 va
QG-M4 sinh trudng dugc & ndng dd mudi rat cao 1a 40- 50ppt.

Biéu do 3. Pap wng voi muoi cua mot so chung vi tao
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Biéu do 3 trinh bay sinh trudng cia mot sé chung vi tao dai dién khi thay doi
nong d6 mudi trong moi truong. Phan (ng véi su thay doi ndng d6 mudi cua céc chung
vi tao thi phu thuoc vao cac Chﬁng Sinh trudéng cua 2 chﬁng nu6c ngot QG- N9 va QG-
N11 tang khi tang nong do muol tir 0 1én 2 ppt va giam dan khi nong 6 mubi tang dén
30 ppt. Khi ting ndng do mudi 1én 40 va 50 ppt chung QG-N9 khong tang trudng dugc
trong khi d6 chung QG-N11 ting truéng duoc & 2 ndng dd mudi cao nay. Twong tu
chiing nuéc lg QG-L2, QG-L4 c6 sinh khéi tang dan khi nong do mudi tang dan lén
dén 10 ppt, giam dan cho dén 40 ppt. Chung QG-M2 thi ting sinh khdi cho dén ndng
d6 mudi 1a 20 ppt. Chung nudc lg va ching nude man QG-L2 va QG-M2 sinh truéng
duoc & ndng do 50 ppt trong khi d6 ching QG-L4 khong sinh truéng duoc ¢ nong do
mudi cao nay.

Nghién ctu nay cho thay, mudi anh huéng dén sinh truéng caa céc chung vi téo,
ca nudc ngot, nudc man va nudc lg va maec dd anh huong thi khac nhau gitra cac chung.
Céac nghién ctu cua céc tac gia khac ciing c6 két qua twong tw. Khi nudi cay
Nannochloropsis salina trong diéu kié tir lo cho dén rat man, sinh khi thay d6i phu
thugc vao nong d6 mudi va cao nhat & nong do 22 - 34 psu [1]. Tuong tu, sinh truéng
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cua 9 chung vi tao thugc chi Chlorella, Scenedesmus, Monoraphidium, Oocystis va
Stichococcus phu thugc vao nong do muoi khac nhau. [7]

3.4.3. Anh hwong ciia ham leong N dén sinh trweéng cua cac chung vi tdo

Két qua nghién ciu anh huéng cia N dén sinh truéng cua cac ching vi tao thé
hién trong Biéu do 4 va 5.

Biéu do 4. Anh hong nong dg nito dén sinh  Biéu do 5. Anh huong nong d nito dén sinh
truong cua cac chung vi tdo nudc ngot trudong cua cac chung vi tdo nudc lg' va nuéc man
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Sinh truong cua cac chung phu thudc ndng d6 N trong mdi trudng. Céc chung
sinh truong duoc & ndng do N tir 0,5 dén 3,50 g N/I dbi véi cac chung nudc ngot; tir
0,025 dén 0,150 ddi véi cac ching nudc lg va nudc min. Pa sb cac ching nudc ngot
sinh truong tot & nong do 1,0 - 1,5 g/l, & ndong do 0,75 — 0,125 g/l dbi véi cac chung
nuéc lg va nude man. Cac nghién ciu anh huong cia N dén sinh truéng cua vi tao cho
dén nay cho thiy N 1a dinh dudng thiét yéu cho vi tao. Nghién ciu cia Subhasha
Nigam va cong su (2011) cho thdy Chlorella pyrenoidosa khong thé sinh truéng khi
khong c6 N va sinh truéng cia né truc tiép anh huong bai nong do nitrate trong moi
truong. Khi ting ndng do nitrate trong moi trueong, sinh khdi tang [11]. Nghién ciru cua
Neumara L.S. Hakalin va cong su (2014) ddi véi Scenedesmus sp. ciing cho thiy tuong
quan thuan gitra sinh khdi va ndng do N trong méi truong nudi cay. [10]

3.5. Sinh khéi va ham Iweng dau cia cac ching vi tdo

Sinh khdi va ham lwong dau cua cac chung vi tao duoc trinh bay trong Bang 2.
Két qua cho thay céc chiing vi tao khac nhau tich lity sinh khéi khac nhau, thay doi tir
0,29 dén 2,18 g/I. Nhiéu nghién citu vé sinh khdi cho toi nay va két qua cho thay sinh
khéi thu dugc phu thudc nhiéu vao cac chung vi tao. Nghién ctu cua David Lim va
cong su cho thay sinh khéi khd cua 12 chang vi tao phan lap duoc tir nuée bién va
nuéc lg ¢ Uc thay dbi rat 16n tir 0,37 dén 1,68 g/l [4]. Nghién ctu khac, khao sat 16
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chung vi tao sinh téng hop lipid cao ¢6 téc do sinh truong rat khac nhau [14]. Két qua
nghién ctru caa chung tdi cling tuong tu.

Ham luong lipid thay d6i tir 8,71% dén 34,56% theo trong lugng kho cua té bao.
C6 16 trong s6 27 chung dat ham lugng lipid cao hon 20%, trong d6 c6 4 ching dat cao
hon 30% (QG-N1; QG-N16; QG-L4; QG-L1). Nghién ciu nay cho thdy ham luong
lipid cua vi tao rat khac biét ¢ cac chung khéac nhau. Céc chiung QG- N1; QG-N14;
QG-N16; QG-M2; QG-L1 vira cé sinh khdi cao vira c6 ham lwgng dau cao. Nghién cau
cua céc tac gia khéc ciing cho thiy céc ching vi tao khac nhau thi lipid tich lity khac
nhau: Chlorella sp. 28 — 32%, Chlorella vulgaris 14 — 56%, Scenedesmus dimorplus 16
—40%, Nanochloris sp. 25 — 35%, Acutodesmus obliquus 47%. [3], [5], [6]

Bdng 2. Sinh khai va ham lirong lipid cia cac ching Vi tdo

Tén Sinh khéi | Ham lweng lipid Tén | Sinhkhéi | Ham lweng lipid
ching (9/) (% sinh khéi kho) | ching (9/) (% sinh khéi kho)
QG-N1 1,62 32,38 QG-N15 1,05 22,61

QG- N2 0,67 10,19 QG-N16| 178 30,54
QG - N3 1,21 21,15 QG-N17| 1,20 26,15
QG - N4 1,08 13,94 QG-N18| 1,19 20,73
QG - N5 0,8 14,03 QG-L1 145 34,56
QG - N6 1,23 8,71 QG - L2 1.58 20,14
QG - N7 1,06 15,62 QG-L3 1.66 13,93
QG- N8 071 20,45 QG-L4 | 094 33,47
QG - N9 1,42 12,56 QG- L5 16 28,58
QG - N10 1,12 22,79 QG-M1| 049 15,70
QG - N11 0,54 17,60 QG-M2| 141 25,13
QG - N12 2,18 20,38 QG-M3 | 041 17,04
QG - N13 1,18 23,78 QG-M4 | 083 12,23
QG- N14 1,62 27,25
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4. Kétluan va dé nghi

P& phan lap dugc 27 ching vi tao dau tir cAc ngudn nude ngot, nudc lo va nude
man tu nhién. B giong vi tao nay 27 chung vi tao thugc 23 loai, 10 chi: Mychonastes,
Scenedesmus, Desmodesmus, Pectinodesmus, Acutodesmus, Chlorella, Mychonastes,
Picochlorum, Nannochloris, Stichococcus, Auxenochlorella.

Céc chung vi tao dau trong bé gidng da dang vé hinh thai khuén lac, hinh théi té
bao, veé trinh ty gen 18S rRNA va sinh trueong chiu anh huong caa nong do CO,, ham
lrgng muoi va N.

Sinh khéi va ham lugng dau thay ddi phu thugc vao cac chang. Trong 27 chuang
6 4 chung c6 ham luong dau cao hon 30% (QG-N1; QG-N16; QG-L4; QG-L1). Cac
chang vira c6 ham lwong dau cao vira c6 sinh khéi cao 1a QG-N1; QG-N14; QG-N16;
QG-M2; QG-L1.

Dé nghi xac dinh thanh phan acid béo cua dau cua c4c chang vi tao dé c6 dinh
hudng tng dung cho bo giong.
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