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TOM TAT

Biodiesel tir vi tdo dwoc xem la moét
nguén nédng Ilwong thay thé nhién liéu hoéa
thach va viéc st dung ngudn nadng luong nay
c6 kha néng lam gidam Ilwong CO, trong
khong khi so véi viéc str dung nhién liéu
hydrocarbon héa thach. Ngay nay, nghién
ctru vé ndng lwong tai tao chd yéu tép trung
vao diesel sinh hoc tir vi tdo do tdo c6 tée do
téng trwéng nhanh va ndng suét cao. Nham
phét trién hwéng nghién ciu méi nay & Viét
Nam, chung téi da phan lap mot sé loai dia
phwong va str dung phwong phap sang loc

nhanh dé dinh tinh va dinh lwong lipid trong
vi tdo dwa trén phwong phap do OD huynh
quang Nile Red. Hon thé nira, nhdm cung
cép mat tai liéu tham khdo dé san xuéat dau
diesel sinh hoc twong lai tte viée str dung cac
lodi vi tdo thich nghi tét trong diéu kién séng
twr nhién cda nwérc ta, chung téi da xac dinh
ham lwong lipid cda nhing loai nay dao ddng
tir 8,89 % dén 29,12 % sinh khéi kho trong
diéu kién nuéi cdy & ngoai tw nhién bang 2
phwong phéap Soxhlet va Bligh & Dyer.

Tr khoéa: Biodiesel, vi tdo, Nile Red, nédng lwong tai tao, lipid

GIOI THIEU

Sy phat minh ra nang luong truyén thong da
dan dén méi nguy hiém vé sy bién déi khi hau,
su thiéu hut ning luong khong thé tranh khoi, va
lam ton hai dén an ninh qudc gia. Cung Vi
nhiing hau qua dang dién ra, nhu cau ning luong
ngdy cang gia ting. Dé bao vé moéi trudng va duy

tri mot ngudn nang lugng bén viing, yéu cau cap
thiét duoc dat ra & tim nhitng ngudn nhién liéu
méi dé thay thé ngudn nhién liéu hoa thach dang
ngay cang can kiét. Biodiesel tir vi tao (tao dau) -
nhién liéu sinh hoc thé hé 3 - ndi 1én nhu mot
nguyén ligu ¢ trién vong nhat dé san xuat nhién

Trang 15



Science & Technology Development, Vol 17, No.T2- 2014

liéu sinh hoc, 1a mét sy thay thé hoan hao cho cac
nhién liéu hoa thach khong tai tao do c6 mot sb
wu diém ndi troi nhu: chira ham lugng dau cao
lén dén khoang 50 % sinh khdi kho, hiéu suét
lipid tir tao thi cao hon nhiéu (10 — 100 lan) so
v6i nhitng cdy trong nang luwong canh tranh,
khéng anh huong dén an ninh luong thyc, hap
thu CO,, hiéu suit quang hop cao, tbc do ting
truong nhanh, c6 thé phat trién ¢ khip moi noi
(nuéc ngot, nuéc man, nudc lg, nude thai...),
phan sinh khéi sau khi chiét lay lipid con Ia
ngudn lgi kinh té rat Ion [1]. T nhitng thuan loi
trén, vi tao di cho thdy day 1a ngudn nguyén liéu
thich hop dé san xuat ra ngudn “ning lugng
xanh”, thay thé cho nang luong tir nhién liéu hoa
thach dang dan can kiét. Trén thé gioi da co
nhiéu nghién ctu vé biodiesel tir tao, tuy nhién
viéc ung dung va san xuét biodiesel tir tio dau &
Viét Nam van con 1a huéng di méi va van dang &
budc dau nghién ciu.

Tir 35 miu nudc tir a0 hd tai mot s6 quan 3,
quan 6, quan 8, quan 11, quan Tha btc, huyén
Hoéc Mén, Binh Chanh Tp. H6 Chi Minh, ching
t6i da phan lap duoc 17 chung vi tao. Bang
phuong phap dinh tinh nhanh véi phdm nhugm
Nile Red va quan sat dudi kinh hién vi huynh
quang, 8 chung vi tao nudc ngot tuyén chon dugc
c6 chaa lipid thugc cac chung: Kirchneriella
obesa (West) Schmidle, Asterococcus limneticus
G. M. Smith, Coelastrum cambricum Archer,
Pediastrum duplex Meyen, Cosmarium cf.
sumatranum Krieger, Scenedesmus ellipsoideus
Chodat, Scenedesmus acuminatus (Lag.) Chodat
va Scenedesmus dimorphus [9].

Tir 57 miu nude & mot sd ruong mudi, ao
nudi tém, nuée bién & cac tinh Bén Tre, Pong
Nai, Ba Ria — Viing Tau, Khanh Hoa, Binh Dinh,
chung t6i da phan 1ap duoc 18 ching vi tao. Bang
phuong phap dinh tinh nhanh voéi pham nhugm

Nile Red va quan sat duéi kinh hién vi huynh
quang, 13 chung vi tao nudc man tuyén chon
duoc c6 chira Lipid thudc cac chung: Amphora
sp., Chaetoceros  sp., Nitzschia  sp.,
Chlamydomonas  sp.,  Cyanodictyon  cf.
endophyticum Pascher, Dunaliella  sp.,
Chloridella sp., Nannochloropsis sp.,
Fernandinella sp., Tetraselmis sp., Chlorella sp1,
Chlorella spl, Navicular sp.

Trong bai béo nay chdng tdi trinh bay két
qua: khao sat kha nang ting truéng va tich iy
lipid noi bao cua cac chung vi tao phén lap duoc
& mot sé vung cua Viét Nam, 1am co s¢ dé san
xuit biodiesel [7].

VAT LIEU VA PHUONG PHAP
Vit ligu

8 chung vi tao nudc ngot dwoc tuyén chon co
ky hiéu: N3, N4, N5, N12, N14, N16, N17, N18.
13 chuang vi tao nuéc man M1, M2, M3, M5, M7,
M8, M9, M10, M13, M16, M17, M18, M19 [7].
Phwong phap nghién ciu

Céc chung vi tao duoc nudi cay va sang loc
trong diéu kién anh sang ty nhién (cuong do anh
sang dao dong trong khoang tir 5,000 lux dén
30,000 lux), nhiét d6 tu nhién & ngoai troi (dao
dong tir 26 °C dén 38 °C tly theo ngay), chiéu
séng theo chu ky tu nhién. Khi CO, dugc cung
cép don gian bang céach suc khi lién tuc 24/24 voi
néng dd CO, tu nhién trong khéng khi chiém
0,03 %.
sang loc cac chung vi tao chia lipid bang tin
hi¢gu OD huynh quang Nile Red OD 485/535 va
khao sat kha nang tang trieong cua ching thong
qua gia tri OD750 nm

Uu diém cia phuong phap do OD huynh
quang: lrong mau can dung it, dinh tinh va dinh
lugng lipid ngay trong méi truong nudi cidy ma
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khong can ly tam thu sinh khdi, quy trinh thuc
hién don gian, tiét kiém thoi gian, cong stc.
Thuéc nhuém Nile Red (9-diethylamino-5H-
benzo[a]phenoxazine-5-one) 1a mot thudc nhuom
thuong duoc su dyung dé dinh tinh va dinh luong
nhiing giot lipid noi bao. Nile Red la mot chat ki
nudc c6 kha ning lién két dac biét véi lipid trung
tinh (triacylglyceride — TAG) trong té bao. Khi
dua vao may do OD huynh quang, may sé& phét ra
1 budc song kich thich (485/20 nm) cé nang
luong cao tac dong dén lien két nay va khi bi
kich thich, chdng s€ phat budc song cé muc nang
luong thap hon (phat huynh quang cé budc séng
hp thu 535/25 nm hay 590/35), may doc gié tri
nay. Anh sang huynh quang thu nhan dugc sé gia
tang theo ham lugng lipid cé trong mau [3,5,7].
Céc thong s6 vé nong do. Nile Red sir dung, nong
do mau va thoi gian phan tng cua Nile Red voi
mau déu duoc khao sat dé dam bao rang thoi
diém do 1a lac méu dat dwoc su hap thu va phat
4nh sang huynh quang thu nhan duoc Itdi wu
nhat. Thong sb t6i wu: St dung 4 pl Nile Red (50
pg/ml) véi 200 pl mau vi tao. Huyén pha k¥, u
mau tir 10 - 15 phut va do. M&i nghiém thic lap
lai 8 14n (4 14n thir khong va 4 I3n thir that). M3i
mau vi tao déu duoc kiém tra it nhat 1a 8 lan dé
thdy su dao dong cac tin hiéu OD huynh quang
thong qua lugng lipid trung tinh tao thanh va tich
tri trong cac mau tao.
Dinh lrong lipid tir cac chung vi tdo phan lap
duot bang phuong phdp Soxhlet va phirong phdp
Bligh & Dyer

Dinh lugng bang phwong phap Soxhlet. Can
chinh xéac khoang 5 g sinh khéi vi tao da siy kho.
Str dung 450 ml hé dung mdi Chloroform :
Methanol (2:1). Tién hanh Soxhlet trong 5 - 6
gio. Dich chiét thu dugc tién hanh c¢b quay chan
khong dén khi con mot lugng rat it dung mai thi

chuyén sang becher da siy kho va can khdi luong
trugc. Cho dung méi con lai bay hoi ty nhién sau
d6 sdy kho lipid & 60 °C dén khdi luong khong
ddi. Can khéi luong lai becher chua lipid [4, 8].
Dinh luong bang phwong phap Bligh va Dyer.
Can chinh xac 5 g sinh khdi tio da siy kho,
nghién nho. Cho tao vao mat erlen sach. Thém
vao 4 ml nudc cat. B4 sung thém 10 ml methanol
va 5 ml chloroform (ty 1é methanol: chloroform:
nuéc cat 1a 10:5:4). Lac nay, dung mdi tron 13n
v6i nhau tao thanh mot 16p duy nhat. Léc erlen
trén may lic trong 6 gio dé lipid hoa tan vao
trong dung méi. Sau 6 gid, bé sung thém 5 ml
chloroform va 5 ml nuéce cat vao erlen (ty 1¢ dung
mdi methanol: chloroform: nuéc cét 1a 10: 10: 9).
Tién hanh ly tdm & 4000 vong/ phat trong 15
phat. O ty 1& mai, trong dng ly tm c6 hai l6p
dung moi hinh thanh: I6p methanol- nuéc ¢ trén
va lép chloroform & dudgi. Thu chloroform c6
chua lipid rdi chuyén sang becher sach (da duoc
sdy khd va can khdi lugng). Pé bay hoi
chloroform, siy & 60 °C dén khédi lwong khong
ddi. Can lai becher. Tinh lwong lipid tach chiét
[3].

Phuong phap xtr ly 6 liéu. S6 liéu thu duoc
tir két qua cua cac thi nghiém dugc xir ly thdng
ké bang phan mém Microsoft Excel 2007 va phan
mém xur ly thong ké GraphPad Prism 5.0
KET QUA VA THAO LUAN
Sang lgc nhanh céc chiang vi tao c6 chaa lipid
trong diéu kién nudi ciy ¢ ngoai tu nhién va
khao st kha nang tich liy lipid ndi bao cia
cac ching vi tio nwéc nget bing tin higu
huynh quang Nile Red ODgs5535 theo thoi gian
nudi cay

Céc thi nghiém duoc tién hanh ldy mau va do
két qua vao cac ngay 1, 5, 8, 12, 15, 19, 22, 29,
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33, 37, 39, 43. Mdi nghiém thic duoc tién
hanh lap lai 4 lan. Theo J. Polle va céng su
(2010): moéi trwong nudi cdy Chlamydomonas
reinhardii (ching d6i chung) trong diéu kién
khéng cam ung (khdng tao stress) c6 gia tri OD
huynh quang Nile Red twong d6i khoang 5000.
OD gs/535nm

Nudi cdy Chlamydomonas reinhardii trong diéu
kién tich Ity lipid (18 — 20 % lipid) c6 gia tri OD
huynh quang Nile Red twong d6i khoang 40000.
Chinh vi thé, nhitng chung vi tao cho tin hiéu OD
huynh quang Nile Red cao (> 40000) 1a dat tiéu
chi tuyén chon [5, 9].

120000 =i

m5

100000 =8
mi12
80000 =15
m19
60000 m22
|29
40000 33
. m37
20000 - m39
43

0
N3 N4 N5 N12 N14 N16 N17 N18

Hinh 1. Sang loc cac chung vi tao nudc ngot theo tin hiéu OD4gs/535

Dwa vao Hinh 1, ching t6i thiy 8 chang vi
tao nudc ngot déu dat yéu cau (tin hiéu OD
huynh quang > 40000) theo thir tu tin hiéu OD
huynh quang Nile Red (ODggss3s /200 pl dich
ta0) giam dan nhu sau: N12, N4, N14, N17, N5,
N18, N3, N16. Chung N12 cho tin hiéu tich lay
lipid cao nhit so véi cac chung khéc (trong
khoang OD.gsss5 tir 75000 dén 95000) va dat gia
tri cao nhit trong khoang thoi gian tir ngay 33
dén ngay 43 nhung c6 sy ting giam dot ngot
trong khoang thoi gian nay. Piéu nay cho thay
rang kha nang tich trir lipid trong chung N12 van
chua 6n dinh. B6n ching N4, N14 va N5, N17
cho tin hiéu c6 kha ning tich lity lipid gan bang
nhau (trong khoing ODA485/535 tir 55000 dén
70000). Tuy nhién, khoang thoi gian tich 1ay
lipid lai khac nhau gitra céc chang. Hai chung N4

va N14 cho thiy dat kha ning tich liiy lipid cao
nhét (trong khoang ODagssss tir 65000 dén 70000)
va tuong d6i 6n dinh trong khoang thoi gian tir
ngay 33 dén ngay 39.

Hai chung N5 va N17 cd tin hiéu tich lay
lipid trong khoang thoi gian tir ngay 29 dén ngay
43 va ciing c6 su bién dong ré trong khoang thoi
gian nay (trong khoang ODggssss tir 55000 dén
65000).

Chung N3 cho tin hiéu tich lity lipid thap hon
cac chung khac (trong khoang OD485/535 tir
50000 dén 55000) nhung la ching c6 khoang
thoi gian tich lity lipid 6n dinh nhat, kéo dai tir
ngay 19 dén ngay 33 nén day ciing 1a mét chung
c6 tiém nang.

Chung N16 cho tin hiéu tich liy lipid thap
nhat trong 8 chung vi tao nudc ngot khao sat
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(trong khoang OD485/535 tir 30000 dén 45000).
Tuy nhién, do chiing nay c6 kich thudce 16n hon
cac chung vi tao khéc, tc do ting truong yéu
hon céac ching khéc. Chinh vi thé, can khao sat
thém cac gi& tri huynh quang Nile Red OD

435/535/OD750 nhém danh glé két qua chinh xac
hon.

Khao st kha ning ting truwéng caa cac ching
vi tdo nwéc ngot theo thoi gian nudi ciy thong
qua gia tri dd hap thu OD-s

OI:)750nm

1.0 ml

m5

0.8 mg
m12
0.6 W15
m19
0.4 m22
m 29
0.2 - 33
m37
0.0 A m 39
43

N3 N4 N5 N12 N14 N16 N17 N18

Hinh 2. Kha nidng tang treéng cua cac chung vi téo nudc ngot

Dya vao Hinh 2, ching toi nhan thiy 8
chung vi tao nudc ngot cd kha nang tang trudng
khéc nhau (lugng giéng ban dau ciy 1a nhu nhau,
OD750 nm = 0,04) trong khoang thoi gian khao
sat 43 ngay va 8 chung khao sat déu c6 diu hiéu
giam kha nang tang truong ro tir ngay 39. Chung
N3, N4 giam kha nang tang truéng tir ngay 39,
ching N5 giam kha nang tang trudng tir ngay 29,
ching N12, N16 giam kha nang tang truong tu

ngay 37, chung N14, N17, N18 giam kha nang
ting trudng tu ngay 33.

Kha nang ting truong cua 8 chung vi tao

nudc ngot giam dan theo tha ty nhu sau: N18,
N3, N17, N4, N5, N12, N16, N14.
Khao sat kha ning tich liy lipid ndi bao cia
cac ching vi tio nwéc nget bing tin hiéu
huynh quang Nile Red ODygs/535 /OD750 theo
thoi gian nudi cay
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300000 ml
ms

250000 ms
200000 m12
m15

150000 - =19
100000 - w22
m29

50000 33
o | m37

m39

N3 N4 NS N12 N14 N16 N17 N18

Hinh 3. Sang loc cac chang vi tao nuwdc ngot theo tin hiéu OD 4g5/535 /OD75

Duya vao Hinh 3, ching t6i thdy 8 chung vi
tdo nuéc ngot cd tha ty tin hiéu OD huynh quang
Nile Red (OD.gssss /OD1s0) giam dan theo thi ty
nhu sau: N14, N12, N3, N16, N5, N4, N17, N18.

Hai chung N12, N14 cho tin hiéu tich lay
lipid cao nhit so voi cac chang khéc (trong
khoang ODagsjsss /OD7so tir 200000 dén 250000)
va dat gi4 tri cao nhit trong khoang thoi gian tir
ngiy 29 dén ngay 43. Nhu vay, day la khoang
thoi gian thich hop nhat dé thu nhan sinh khdi tao
nhim dat dwoc su tich lity lipid trong té bao vi
tao 1a cao nhat va khoang thoi gian nay ciing phu
hop véi kha ning ting truong ti wu ciia ching.

Bbn chiang N3, N4, N5 va N16 cho tin hiéu
c6 kha nang tich lity lipid gan bang nhau (trong
khoang ODgssas /OD7so tir 100000 dén 150000).
Tuy nhién, khoang thoi gian tich iy lipid lai
khéc nhau gitra cic chang. Hai chung N3 va N16
cho thiy dat kha nang tich liy lipid cao nhét
trong khoang thoi gian tir ngay 15 dén ngay 22.
Chung N4 c¢6 tin hiéu tich liy lipid ro trong
khoang thoi gian tir ngay 19 dén ngay 33. Con
chung N5 thi lai c6 tin hiéu tich liy lipid trong
khoang thoi gian tir ngay 37 dén ngay 43.

Trong 8 chung vi tao nuwdc ngot tuyén chon
va khao sét, tit ca cac ching déu la nhirng chung
Vi tao nudc ngot ¢ tiém ning trong san Xuat
Biodiesel, trong d6 dac biét hai chung N12 va

N14 c6 tin hiéu OD huynh quang Nile Red/ OD
mat d6 sinh khdi tao 1a cao nhat. Tuy nhién,
chiing N12 va N17 dugc wu tién lya chon vi kha
nang tich trit lipid cao, twong ddi 6n dinh (chung
N12, N17) va téc do ting truong nhanh (ching
N17). Khao sat kha nang tich 1ty lipid noi bao
ciia cac chung vi tao nuwéc man bang tin hiéu
huynh quang Nile Red OD,ggs35 theo thoi gian
nudi cdy. Dua vao Do thi 3.4, ta thiy cac chung
Vi tao nudc min dat yeu cau (ODjgs/sss > 40000)
gdm 10 chiing: M2, M3, M5, M7, M8, M9, M10,
M16, M17, M19. Ching M5 cho tin hiéu tich lay
lipid cao nhit so véi cac ching khéc (trong
khoang ODygsisss tir 90000 dén 110000) va dat
gi tri cao nhat trong khoang thai gian tir ngay 33
dén ngay 43 nhung c6 sy ting giam dot ngot
trong khoang thoi gian nay. Piéu nay cho thay
rang kha nang tich trix lipid trong chung M5 van
chua 6n dinh.

9 chung M2, M3, M7, M8, M9, M10, M16,
M17 va M19 cho tin hiéu cé kha ning tich luy
lipid gan bang nhau (trong khoang ODggssss tir
60000 dén 80000). Tuy nhién, khoang thoi gian
tich liy lipid lai khac nhau gira cac chung. 2
ching M2, M19 cho thiy dat kha ning tich liiy
lipid cao nhit trong khoang thoi gian tir ngay 29
dén ngay 39 nhung chung M19 c6 tin higu OD
huynh quang Nile Red cao hon (M2~60000,
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M19~ 80000). Tuong tu, 2 chung M7, M17 cho
thdy dat kha ning tich liy lipid cao nhét trong
khoang thoi gian tir ngay 22 dén ngay 43 nhung
chung M17 cé tin hiéu OD huynh quang Nile
Red cao hon (M7~60000, M17~70000). Nam
chang con lai ¢6 sy thay d6 khac nhau ro vé
khoang thoi gian tich Iy lipid cao nhit (M3~

60000, 22-39); (M8~ 80000, 29-33); (M9~80000,
19-29); (M10~80000, 29-43); (M16~80000, 22-
37). 3 chung M1, M13 va M18 cho tin hiéu cd
kha ning tich liy lipid gan bang nhau (trong
khoang ODggssss tir 30000 dén 40000). Chinh vi
thé, 3 chung nay khong dat tiéu chi tuyén chon.

ODa4gs/535nm
140000 ml
|5
120000 ms
100000 m12
m15
80000 w19
m22
60000 = 29
40000 w33
m37
20000 m 39
0 w43
M1 M2 M3 M5 M7 ME& M9 M10 M13 M16 M17 M18 MI19
Hinh 4. Sang loc cac chung vi tao nudc man theo tin hiéu OD,gs/535
OD750nm
0.50 mil
0.45 m5
0.40 m8
ml2
0.35 m15
0.30 w19
0.25 m22
W29
0.20 w33
0.15 m37
0.10 m 39
0.05 mAa3
0.00
M1 M2 M3 M5 M7 M8 M9 M10 M13 M16 M17 M18 MI19

Hinh 5. Kha nang tang truedng cua cac chung vi tdo nudc man

Trang 21



Science & Technology Development, Vol 17, No.T2- 2014

Khao sat kha ning ting truéng ctia cac ching
vi tio nudc man theo thoi gian nudi cdy thong
qua gié tri d6 hap thu OD-s,

Dya vao Hinh 5, ching t6i nhan thay 13
chung vi tao nuéc man c6 kha nang tang truong
khac nhau (lwong gidng ban dau ciy I nhu nhau,
OD750nm = 0,04) trong khoang thoi gian khao sat
43 ngay va 13 chang khao sat déu c6 dau hiéu
giam kha nang tang truéng te ngay 39. 3 chung
M2, M8, M9 giam kha nang tang truong tir ngay
29. Bay chiung M3, M7, M13, M16, M17, M18,
M19 bat dau giam kha ning ting truong tir ngay
22. Chung M5 giam kha niang tang truéng ti
ngay 33.

Kha nang tang truong cua 13 chung vi tao
nudc ngot giam dan theo thir ty nhu sau: M1,
M9, M8, M7, M18, M13, M2, M5, M17, M3,
M16, M10, M19. Do kho so sanh kha ning tich
Iy lipid gitra cac chang nay vi sau mot khoang
thoi gian nudi ciy thi kha ning ting truong cia
cac chung la khac nhau (mat ¢ OD khac nhau
gitra cac chung) nén kha nang tich trit lipid sé la
khac nhau nhiéu giita cac chung. Nén can khao
sat thém cédc gid tri huynh quang Nile Red
ODgs535/OD750 Nhdm danh gia két qua chinh xac
hon.

Khao sét kha nang tich lity lipid ndi bao cua
cac ching vi tao nuwdc man bang tin hiéu huynh
quang Nile Red ODygss35 /OD7so theo thoi gian
nudi cay.

OD485/535nm/ OD750nm

1600000
ml
1400000 ms
1200000 | w8
m12
1000000 - m15
800000 | ICEE
m22
600000 I . m29
400000 ] I | W33
m37
200000 - - w39
. 43

ML M2 M3 M5 M7 M8 M9 MI10 MI13 M16 MI17 M18 M19

Hinh 6. Sang loc cac chung vi tdo nugc man theo tin hiéu ODgs/535 /OD759

Dua vao Hinh 6, ching tdi thay 13 chung vi
tdo nudc man co thir ty tin hiéu OD huynh quang
Nile Red (OD.gsss5 /OD50) giam dan theo thi ty
nhu sau: M19, M17, M10, M16, M3, M5, M7,
M18, M2, M8, M9, M13, M1.

Chung M19 cho tin hiéu tich ldy lipid cao
nhit so véi céc chung khac (trong khoang

OD gs/s35 /OD150 tir 1200000 dén 1400000) va dat
gia tri cao nhat trong khoang thoi gian tir ngay 37
dén ngay 43. Nhu vay, day 1a khoang thoi gian
thich hop nhat dé thu nhan sinh khdi tao nham
dat dwoc sy tich liiy lipid trong té bao vi tao la
cao nhét. Tuy nhién, khoang thoi gian nay khong
phtl hop vai khoang thoi gian tang truong toi uu

Trang 22



TAP CHi PHAT TRIEN KH&CN, TAP 17, SOT2- 2014

cua chlng (tir ngay 15 dén ngay 29). Piéu nay c6
thé 1y giai la do kha ning tich trir giot lipid trong
té bao tao giai doan tir ngay 29 tro di gia ting nén
khi mat do ODzg5, giam di nhung OD,gss35 Van
tang nén dan dén ti 1& ODygs/s35 /OD7sp SE gia ting
rat 16n. Chinh vi thé, néu cai thién duoc kha ning
tang truong tot cua chung nay thi day s& la ung
cr vién tiém nang trong san xuat biodiesel.

Bbn chung M3, M10 M16 va M17 cho tin
hiéu c6 kha nang tich liy lipid gan bang nhau
(trong khoang ODygssss /OD7sy ~ 600000) va
khoang thoi gian tich Iy lipid gan giéng nhau
giita cac chung (khoang tir ngay 33 dén ngay 43).
Ba chung M5, M7 va M18 cho thay dat kha ning
tich lity lipid cao nhat trong khoang thoi gian tir
ngay 37 dén ngay 43. Ba chung M2, M8, va M9
cho tin hiéu c6 kha nang tich lity lipid gan bang
nhau (trong khoang ODygss35 /OD759 ~ 200000)
nhung hai chung M2 va M8 c6 tin hi¢u tich lay
Higu suat ly trich lipid tir cac chiing vi tao

lipid trong khoang thoi gian tir ngay 29 dén ngay
43, con chung M9 thi c¢6 kha nang tich trix lipid
on dinh tir ngay 5 dén ngay 29 va bit dau c6 dau
hiéu giam r6 tir ngay 29 tr¢ di. Hai chung M1,
M13 thi lai c6 tin hi¢u tich liy lipid gan bang
nhau (trong khoang ODggss35 /OD750 ~ 140000)
va kha nang tich trir lipid trong té nao tuong doi
on dinh, it bién dong.

Trong 13 chung vi tao nudc man tuyén chon
va khao sét, tit ca cac ching déu la nhirng chung
Vi tio nuéc man cé tiém ning trong san Xuat
biodiesel, dac biét cac chung vi tio nudc min déu
dat yéu cau tuyén chon ban dau. Tuy nhién, do
cac ching nuéc man kho nudi hon so véi cac
chung nudc ngot, kha nang tang truong yéu nén
hai ching M5 va M16 dugc uu tién lya chon vi
ching M5 cé kha nang tich trix lipid cao va chung
M16 c6 toc d6 tang truong twong dbi 6n dinh va
giot lipid hién dién trong té bao rat Ia rd.

Bang 1. Hiéu suat ly trich lipid tir céc chang vi tio

Ky hiéu Tén chiing Hiéu suat ly trich | Hiéu suét ly trich
chiing lipid bing phwong lipid bang
phap Soxhlet (%0) phuong phap
Bligh & Dyer (%)
N3 Kirneriella obese (West) Schmidle 15,37 £ 0,25 16,75+ 0,26
N4 Asterococcus limneticus G. M. Smith 8,89 + 0,36 9,67 + 0,27
N5 Coelastrum cambricum Archer 21,04 + 0,33 22,23+ 0,63
N12 Pediastrum duplex Meyen 27,35 = 0,56 25,34 +0,74
N14 Cosmarium cf. sumatranum Krieger 21,37 +£0,47 25,14 + 0,67
N16 Scenedesmus ellipsoideus 12,21 +£0,41 13,87 £0,83
N17 Scenedesmus acuminatus (Lag.) Chodat 23,21+0,91 25,65+ 0,76
N18 Scenedesmus dimorphus 15,22 £ 0,70 14,81 +£0,71
M1 Amphora sp. 17,35+0,81 15,34 £ 0,50
M2 Chaetoceros sp. 18,98 + 1,16 21,24 + 0,53
M3 Nitzschia sp. 18,54 + 0,76 15,65 + 0,67
M5 Chlamydomonas sp. 18,54 + 0,68 19,23 + 0,59
M7 Cyanodictyon cf. endophyticum Pascher 16,13 + 0,44 14,53 + 0,61
M8 Dunaliella sp. 15,67 £ 0,45 13,84+ 0,43
M9 Chloridella sp. 14,56 + 0,60 16,84 + 0,67
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M10 Nannochloropsis sp. 26,76 + 0,37 24,32+ 0,74
M13 Fernandinella sp. 16,32 £ 0,42 17,54 £ 0,55
M16 Tetraselmis sp. 28,32 £ 0,86 29,12 £ 0,71
M17 Chlorella sp. 24,56 + 0,18 26,86 + 0,23

* 2 ching M18, M19 chua khao sét

Bang 1 va Hinh 1, trong 19 chung khao sat
chi ¢6 chimg N4 dat hiéu suat ly trich lipid nho
hon 10%, c¢6 5 chung dat hiéu suat ly trich lipid
tir 10 — 15%: N16, N18, M7, M8, M9, cé 6 ching
dat hiéu suat ly trich lipid tir 15% — 20%: N3,

M1, M2, M3, M5, M13, c6 4 chung dat hiéu suét
ly trich lipid tir 20 — 25%: N5, N14, N17, M10 va
3 chung dat hiéu suat ly trich lipid > 25 %: N12,
M16, M17.

= Soxhlet

m Bligh & Dyer

M2 N3 MS M7 NMS MO MIOMI3INIGNMILT

Hinh 7. Hiéu suit ly trich lipid tir c4c chung vi tao

Chiing N12, N18, M, M3, M7, M8, M10 dat
hiéu suat ly trich lipid lan luot 1a 27,35 %, 15,22
%, 17,35 %, 18,54 %, 16,13 %, 15,6 7%, 26,76
% lipid/ trong luong khd sinh khdi tao khi ly
trich bang phuong phap Soxhlet cao hon 1,08,
1,03, 1,13, 1,18, 1,11, 1,13, 1,10 lan so véi lugng
lipid ly trich bang phuong phap Bligh va Dyer
dat 25,34 %, 14,81 %, 15,34 %, 15,65%, 14,53
%, 13,84 %, 24,32 % tuwong (tng. Ngugc lai, cac
chung N3, N4, N5, N14, N16, N17, M2, M5, M9,
M13, M16, M17 dat hiéu suat ly trich lipid lan
lugt 12 16,75 %, 9,67 %, 22,23 %, 25,14 %, 13,87
% 25,65 %, 21,24 %, 19,23 %, 16,84 %, 17,54
%, 29,12 %, 26, 86 % bang phuong phip Bligh
va Dyer cao hon 1,09, 1,08, 1,06, 1,17, 1,14,
1,11, 1,12, 1,04, 1,15, 1,07, 1,03, 1,09 14n so Vi
lugng lipid ly trich bang phwong phap soxhlet dat
15,34 %, 8,89 %; 21,04 %, 21,37 %, 12,21%,

23,21 %, 18,98 %, 18,54 %, 14,56 %, 16,32 %,
28,32 %, 24,56 % tuong ng. Nhu vay, Viéc st
dung 2 phuong phap nay la cho két qua gan
tuong duong nhau.

Theo cac bai bao da cong bd trén thé giai,
mot s6 loai vi tao cd chira ham lugng lipid cao:
Chlorella sp :15-29%, Dunaliella tertiolecta: 36—
42 %, Nannochloropsis: 31-68%, Nitzschia: 28—
50 %, Scenedesmus 16 - 40 %, Tetraselmis
suecica: 15 — 32 % [6, 7]. Nhin chung, nhiing két
qua nghién ciru cia nhom ching t6i ciling phu
hop vai nhiing két qua nghién ctiu caa thé gidi va
c6 khoang trén 10 chung vi tao la nhitng chung
rat c6 tiem nang dé phuc vu san xuat Biodiesel va
cho nhiing tng dung nghién ctu sdu hon trong
viéc tang cuong kha ning sinh tong hop lipid va
cai tién gibng.

Trang 24



TAP CHi PHAT TRIEN KH&CN, TAP 17, SOT2- 2014

KET LUAN

Khao sat kha ning tang trudng va tich liy
lipid noi bao 8 chung vi tao nuéc ngot va 13
chang vi tao nude man da tuyén chon, ching toi
thu dugc nhiing két qua sau: Cac ching nudc
ngot: 2 chung N12 - Pediastrum duplex Meyen
va N14 - Cosmarium cf. sumatranum Krieger
tich trix lipid cao theo tin hiéu OD 485/535, 2
ching N3 Kirneriella obesa (West) Schmidle —
va N18 - Scenedesmus dimorphus cé kha nang
ting truong cao nhiat. Theo tin hiéu
0D485/535/0D750, 2 ching N12 - Pediastrum
duplex Meyen va N17 - Scenedesmus acuminatus
dugc wu tién lya chon. Cac chung nudc man:

chiing M5 - Chlamydomonas sp. tich trix lipid cao
theo tin hiéu ODggs535, chung M1 — Amphora sp.
6 kha nang tang truong cao nhat. Theo tin hi¢u
ODgs/535/0OD75p, chiing M19- Navicular sp. dugc
wu tién lya chon. Hiéu suat ly trich lipid cua cac
ching tao kha cao, nhat la 2 chung N12 -
Pediastrum duplex Meyen (25,34 % - 27,35 %)
va M16 — Tetraselmis sp. (28,32 % - 29,12 %).
C6 1 chiing dat hi¢u suat ly trich lipid nho hon 10
%, 5 ching dat 10 — 15 %, 6 chung dat 15 % — 20
%: N3, M1, M2, M3, M5, M13, c6 4 ching dat
20 — 25 %, 3 chung dat > 25 %: N12, M16, M17.

Pay déu la nhitng ching c6 tiém ning trong
san xuat biodiesel.

Study on growth and lipid biosynthesis
of microalgae strains isolated in
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ABSTRACT

Microalgal biodiesel is considered an
alternative to fossil fuel and also potentially
reduce the introduction of new CO, by
displacing  fossil  hydrocarbon  fuels.
Nowadays, researching on renewable
energy is mainly focus on biodiesel from

microalgae due to their fast growth rates and
high-yield production. In order to improve
this field in Vietnam, we isolated some local
species and used rapid screening method
for lipid production in microalgae based on
Nile Red fluorescence. Futhermore,
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providing a reference for the future biodiesel
production using these microalgal species,
we also determined lipid contents of these
Keywords: Biodiesel, microalgae, Nile Red, renewable energy, lipid.
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