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TOM TAT: Biodiesel tur vi tao duge xem la mét ngudn ning luong thay thé nhién lidu hoa thach va viéc
sir dung ngudn ning luong ndy c6 kha ning 1am giam lugng CO; trong khong khi so véi viée st dung
nhién liéu hydrocarbon héa thach. Ngay nay, nghién ctru vé nang luong tai tao chu yéu tap trung vao
diesel sinh hoc tir vi tao do téo ¢ toc do tdng trudng nhanh va ning sudt cao. Nham phat trién hudng
nghlen clru méi nay ¢ Viét Nam, ching t6i dd phan 1ap mot s6 loai & dia phuong va st dung phuong phap
sang loc nhanh dé dinh tinh lipid trong vi tio dwa trén phwong phap nhudm céc té bao vi tao vé6i thude
nhuém huynh quang Nile Red. Chung toi d4 tuyén chon dugc 6 ching vi tao nudc ngot: Pediastrum
duplex Meyen, Asterococcus limneticus G. M. Smith, Coelastrum cambricum Archer, Cosmarium cf.
sumatranum Krieger, Scenedesmus ellipsoideus Chodat va Scenedesmus acuminatus (Lag.) Chodat,
¢6 chua lipid tir cic mau nude tir cac ao hd va 10 chung vi tao nude min: Amphora sp., Chaetoceros sp.,
Nitzschia sp., Chlamydomonas sp., Cyanodictyon cf. endophyticum Pascher, Dunaliella sp.,

Chloridella sp., Nannochloropsis sp., Fernandinella sp. va Tetraselmis sp. tr mau nuéc tai cic ruong

Muoi, cac ao nudi tdom va nudc bién.

Tur khoa: biodiesel, lipid, ndng lugng tai tao, Nile Red, vi tao.

MO PAU

Hién nay, nhu cau sir dung cic ngudn nang
luong dang gia tang nhanh chong do sy bung nd
dan sb va cong nghiép hoa toan cau. Hon 80%
nang luong sir dung hién nay trén thé gioi 1a tir
nhién liéu hoa thach (diu mo, than d4, khi thién
nhién). Pay 1a nhirng ngudn ning luong khong
tai sinh dugc va c6 giéi han. Ping trude thuc té
nhién liéu hoa thach dang dan can kiét va viéc
st dung ching giai phong lwong 16n khi thai
gay ra hiéu tng nha kinh, nén trong vai thap
nién gan day, biodiesel dang tré thanh dé tai
nghién ciru thu hat sy quan tim cta cac nha
khoa hoc trong va ngoai nudc. Viéc st dung
biodiesel khdng nhiing giam sy phu thudc vao
c4c ngudn dau mo, than d ma con khép kin quy
trinh tuan hoan carbon.

Biodiesel tir vi tdo (tao dau), nhién liéu sinh
hoc thé hé 3 ndi 1én nhu mot nguyén lidu cd
trién vong nhit dé san xudt nhién liéu sinh hoc,
la mot su thay thé hoan hao cho cac nhién liéu
hoa thach khong tai tao do c6 mot s wu diém
ndi troi nhu: chira ham luwong dau cao 1én dén
khoang 50% sinh khéi kho, hiéu suat lipid tir tao
cao hon nhiéu (10-100 lan) so v&i nhitng ciy
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trong ning luong canh tranh, khéng anh huéng
dén an ninh luong thuc, hﬁp thu COy, hiéu suét
quang hop cao, toc do tang truong nhanh, c6 thé
phét trién & khip moi noi (nudc ngot, nudc
man, nude lg, nudce thai...), phan sinh khéi sau
khi chiét 1iy lipid con 1a ngudn loi kinh té rat
I6n. Tur nhitng thuén loi trén, vi tao da cho théy
day la nguon nguyén li¢u thich hop dé san xuét
ra ngudn “nang luong xanh”, thay thé cho ning
lwong tir nhién li¢u hoa thach dang dan can kiét.
Trén thé gi6i dd c6 nhiéu nghién cou vé
biodiesel tir tao, tuy nhién viéc trng dung va san
Xuit biodiesel tir tio dau ¢ Viét Nam con la
hudng di méi va dang nghién ctru.

Muc tiéu nghién ctru cua dé tai: phan lap va
sang loc chung vi tao chia lipid & mién Nam
Viét Nam, 1am co s& dé san xuat Biodiesel.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu

Ngudn phan lap: 35 miu nudc ao hd tai cac
quan, huyén: quan 3, quan 6, quan 8, quan 11,
quan Thu Buc, huyén Héc Mon, huyén Binh
Chanh va 57 miu nuéc & mot sé rudng mudi, ao
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nudi tom, nudc bién & cac tinh: Bén Tre,
Déng Nai, Ba Ria - Viing Tau, Khanh Hoa,
Binh Dinh.

Phan tich dinh tinh lipid ndi bao biang
phuwong phiap nhudém céic té bao vi tio véi
thuéc nhuém huynh quang Nile red [5]

Dé phat hién cac giot lipid tich trit trong té
bao tao, ching tdi sir dung phdm nhudém huynh
quang Nile Red dé nhuém mau va quan sat dudi
kinh hién vi huynh quang (Olympus BX 51
Fluorescence Microscopy). Dudi kinh hién vi
huynh quang, cac giot lipid bat thuéc nhudém sé&
cho thiy mau vang hodc vang cam. Quan sat &
anh sang thuong va anh sang phd huynh quang
mau luc dé so sanh. Cac chung tao c6 chua lipid
dugc chon loc va giir giéng trong moi trudng
long, r6i tién hanh dinh danh.

Pinh danh vi tio

Viéc phén loai va dinh danh céc loai vi tao
theo phuong phap truyén théng chi yéu dua vao
cac dac diém kiéu hinh bao gdom cac dic diém
hinh théi, sinh ly, dinh dudng va dic diém sinh
thai[2,4,7,8,9].

KET QUA VA THAO LUAN
Phén lap

Qua qua trinh phan lap va lam thuan, chung
to1 thu dugc cac chiing sau:

Tao nudc ngot: 17 chung vi tao nude ngot
da duoc phan 1ap tir 35 mau nude ao ho tai cac
quan, huyén: quan 3, quan 6, quan 8, quan 11,
quan Thu Duc, huyén Hoc Mon, Binh Chanh
duoc ky hiéu tir N1 dén N17.

Tao mudéc mgn: 18 chung vi tao da duge
phan 13p tir 57 mau nude & mot so rudng muoi,
ao nudi tom, nudc bién & tinh Bén Tre, tinh
Dong Nai, tinh Ba Ria - Viing Tau, tinh Khanh
Hoa, tinh Binh BPinh dugc ky hiéu tr M1 dén
M18.

Pinh tinh lipid nhanh bing phfim nhudm
Nile Red va quan sat duéi kinh hién vi huynh
quang & sac anh sang Blue

Két qua 1a cac ching vi tao cho tin hiéu
duong tinh c6 sy hién dién cac giot lipid mau
vang; cac chung vi tdo cho tin hiéu am tinh thi
khong c6. Cac chung vi tao c6 chira lipid dugc
tuyén chon khi duong tinh voi test lipid (hinh 1).

Céc ching tuyén chon bao gém: 6 chung vi
tdo nudc ngot c6 ky hi¢u: N4, N5, N12, N14,
N16 va N17; 10 ching vi tdo nuéc min co6 ky
higu: M1, M2, M3, M5, M7, M8, M9, M10,
M13 va M16.

Pinh danh vi tdo

Sau khi d4 tuyén chon dugc 6 ching vi tao
nude ngot va 10 chung vi tao nude mén co chira
lipid noi bao, 6 ching vi tdo nude ngot va 10
ching vi tdo nudc man dd dugc phén lap va
dinh danh.

Két qua dinh danh 6 chiing vi tdo nwdc ngot
dwoc tuyén chon

Asterococcus limneticus G. M. Smith (N4):
Téap doan hinh ciu, 4-16 té bao dugc bao quanh
boi mot mang chat nhay khong mau déng nhat
troi lo lung tu do trong mdi truong. Luc lap
hinh sao vai 4-16 thay xoe ra tir mot 18i trung
tam. Cac té bao c6 dudng kinh 10-25 .

Coelastrum cambricum Archer (N5): Tap
doan hinh tron, 8-16 té bao. Té bao c6 mang
ngoai tach biét, c6 miu & dinh va 5-6 miu bén
canh, rong. Khoang gian bao ¢ goc canh. Té
bao tron tria. Cac té bao co dudng kinh 10-20 p
bao gom 16p vo boc.

Pediastrum duplex Meyen (N12): Tap doan
c6 khe ha, 6-32 té bao, ¢ dang chir H. Cac té
bao bén trong c6 hinh vuéng, cé géc canh, mép
té bao c6 cac chd 16m. Céc té bao nam ngodi
phan thiy thanh 2 chdi dai.

Cosmarium cf. sumatranum Krieger (N14):
Pon bao, hinh phién c6 nhiéu dang khac nhau,
thit eo o trung tim té bao, mdi nira t& bao c6
dang hinh qua than.

Scenedesmus ellipsoideus Chodat (N16):
Cac té bao xép thang hang hoic so le, hinh elip,
sudn dinh sat nhau. Tap doan gém 2-4 té bao.
Té bao bén ngoai c6 mdt soi sinh chat & mdi
dau, d6i khi mot té bao bén trong ciing co gai.

Scenedesmus acuminatus (Lag.) Chodat
(N17): Cong don bao (tap doan) gdm 4 té bao,
c4c té bao dinh véi nhau & suon. Té bao hinh
elip hep, dau té bao hoi that nhon. Tap doan
dep, té bao bén trong thang, t& bao bén ngoai
hinh vong cung.
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Kl'nh,hién vi huynh quang Kinh hién vi huynh quang
Anh sang thuong

Anh séng huynh quang
Asterococcus limneticus G. M. Smith

Kinh hién vi quang hoc
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Hinh 1. Két qua kiém tra lipid 6 chung vi tao nuc ngot dugc tuyén chon (x600)
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Két qud dinh danh 10 chiing vi tdo nwéc mdn
dwoc tuyén chon (hinh 2)

Amphora sp. (M1): Té bao don, khong di
dong, dang elip co tinh d6i xtmg theo chiéu doc.
Mép phan lung 10i ra, phan bung thing, hoi
khuyét. Séng don 1¢ hay timg cip, hay tap trung
& day. Sinh san vo tinh bang cach phan doi.
Chiéu dai ~ 8-10 um.

Chaetoceros sp. (M2): Cac té bao thuong c6
dang hinh chir nhat véi vong khung bao quanh
bén ngoai. LOng cing dbi dién cam tmg té bao
lién ké gan véi chung. Chiéu dai ~ 5-8 um.

Nitzschia sp. (M3): Tao silic don bao, té bao
dai, thang va hep, hinh thoi, try tron hoic tru
chit nhat nhung c6 thé ¢6 hinh trimg. Thudng &
dang don 1& hoac tap trung thanh cum & day, co
thé tao thanh nhirng tap dodn hinh sao hoic
sbng trong cac dng chat nhay. CAc té bao chira 2
plastid va 2 plastid nay thi huéng vé mdi cuc
cua té bao. Té bao ddi ximg ngang, c6 khuyét &
gitra, c6 mot luc lap trong mdi mot nira. Chiéu
dai ~10-20 pm, chiéu rong ~3-4 pm.

Chlamydomonas sp. (M5): Pon bao, séng
don 1¢, khong tap trung, té bao hinh ciu hoic
hinh trimg, dau nhon, d6i khi hoi tron, cir dong
rat rd. Luc lap hinh dia, c6 2 16ng roi huéng vé
trudc, c6 khéng bao co bop, ddm mét mau do, di
dong hudng sang. Té bao phan chia tao 2-8 bao
tir. Chiéu dai ~8-12 pm, chiéu rong ~6-9 um.

Cyanodictyon cf. endophyticum Pascher
(M7): Céc té bao cd thé ¢ dang cau, hodc hoi kéo
dai dang que, nho, dai ~5-8 pm, khdéng c6 tai khi
ré rang, c6 mau xanh la ciy nhat, xdm, hoac o
liu, hodc thiy dang phang khi quan sat dudi kinh
hién vi, hoi nhét, c6 cau triic mat ludi khong theo
quy luat, hodc khi sdng tap doan céc té bao nbi
kéo dai ra trong khéng gian ba chiéu, tao thanh
tir nhimg chudi nhiy ndi véi nhau hodc nhiing
doan nhanh khong theo quy ludt, sau do6 tao
thanh mot khdi vo dinh hinh véi cac 18.

Dunaliella sp. (M8): Pon bao, di dong
nhanh; song don 1¢, khong tap trung thanh bay,
két cum hay dang chudi; té bao trin (khong co
véch té bao hay mang bao); dang hinh bau duc,
tring dau nhon hay elip; dbi xtimg qua tim;
phin dau hoi trong sudt, c6 2 16ng roi dai bang
nhau; luc lap dang bat, co thé c6 mau do hay
cam do luong sdc to carotenoid; c6 1 hodc hiém

khi 2 diém méit mau do; 2 khong bao co bop ¢
phia trudc, bén dudi gbe roi. Chiéu dai ~10-15
pm, chiéu rong ~6-10 um,

Chloridella sp. (M9): Pon bao, t& bao hinh
cau, cir dong rit rd nhung khong nhin thiy
chién mao, di dong, séng don 1¢, khong tap
trung hay két cum, mau nau vang. Kich thuéc
~4-5 pum.

Nannochloropsis sp. (M10): Pon bao, di
dong lién tuc. Séng don 1¢, khong tap trung thanh
biy hay dang chudi. Té bao hinh ciu, c6 dom luc
lap hoi dam ¢ gitra. Kich thude ~3-4 um.

Fernandinella sp. (M13): Pon bao, di dong,
séng don 1&, khong két cum. Té bao hinh tring,
elip, d6i khi hoi tron. Thay d6i hinh dang do méi
truong. C6 2 roi huéng vé trude chén giira lung
bung bén phai té bao. Té bao co ranh kéo dai tur
dau dén cudi than. Kich thudc ~5-6 pm.

Tetraselmis sp. (M16): Pon bao, di dong, té
bao hinh trimg hoic elip, ¢ vach té bao rd rang;
c6 4 roi, lyc lap hinh chén, véach té bao rd rang.
C6 1 diém mit 16n mau do, 2 khong bao co rat
nam & gdc cac roi. Kich thude 15-25 pm.

KET LUAN

Tur 35 mau nude tir mot s6 ao hd tai TP. HO
Chi Minh, chiang t6i da phén lap dugc 17 chiing
Vi tao. Bing phuong phap dinh tinh nhanh véi
pham nhudém Nile Red va quan sat dudi kinh
hién vi huynh quang, da tuyén chon dugc 6
ching vi tao nudc ngot c6 chira Lipid thudce cac
chung: Pediastrum duplex Meyen, Asterococcus
limneticus G. M. Smith, Coelastrum cambricum
Archer, Cosmarium cf. sumatranum Krieger,
Scenedesmus ellipsoideus Chodat  va
Scenedesmus acuminatus (Lag.) Chodat.

Tu 57 mau nude & mot sb rudng mudi, ao
nudi tém, nude bién & mot sd tinh mién Nam
Viét Nam, ching t6i d8 phén lap duoc 18 chung
Vi tdo. Bang phuong phap dinh tinh nhanh véi
pham nhuém Nile Red va quan sat dudi kinh
hién vi huynh quang, d4 tuyén chon duoc 10
chung vi tao nudec man cé chira Lipid thude cac
chung: Amphora sp., Chaetoceros sp., Nitzschia
sp., Chlamydomonas sp., Cyanodictyon cf.
endophyticum  Pascher, Dunaliella  sp.,
Chloridella  sp.,  Nannochloropsis  sp.,
Fernandinella sp. va Tetraselmis sp..
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Hinh 2. Két qua kiém tra lipid 10 ching vi tio nudc min dugce tuyén chon (x600)
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SCREENING FOR MICROALGAE STRAINS CONTAINING LIPID
IN SOME PLACES IN SOUTHERN VIETNAM
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SUMMARY

Microalgal biodiesel is considered as 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 focused 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. In this study we determined 6 microalgae
strains namely Pediastrum duplex Meyen, Asterococcus limneticus G. M. Smith, Coelastrum cambricum
Archer, Cosmarium cf. sumatranum Krieger, Scenedesmus ellipsoideus Chodat and Scenedesmus acuminatus
(Lag.) Chodat containing lipid from freshwater samples from ponds and lakes and 10 strains viz Amphora sp.,
Chaetoceros sp., Nitzschia sp., Chlamydomonas sp., Cyanodictyon cf. endophyticum Pascher, Dunaliella sp.,
Chloridella sp., Nannochloropsis sp., Fernandinella sp. and Tetraselmis sp. from salt-water samples at
salterns, shrimp ponds and seas.

Keywords: Biodiesel, lipid, microalgae, Nile Red, renewable energy.
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