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Nghién ctru nudi trong vi tao Chlorella vulgaris
lam nguyén liéu san xuat Biodiesel
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inh khéi vi tdo dang 1a d6i tugng nghién ciru phd

bién trén thé gigi cho muc ti€u san xuat nhién liéu

sinh hoc, trong dé lipid tir vi tdo la ngudén nguyén

liéu cho san xuat biodiesel. Vi vay, cac bién phap
nham nang cao nang suét lipid dugc dac biét quan tam hién
nay. Trong dé tai nay, ching t6i khao sat anh hudng cla
cac diéu kién nuoi trong trong phong thi nghiém nhu toc
do suc khi CO,, ndng do dinh duBng Nitg, cudng dé anh
sang dén nang suat sinh khai va ham lugng lipid trén vi tao
Chlorella Vulgaris. Pay la mot trong cac ching vi tao tiém
nang cho muc tiéu két hgp xUr ly nudc thai, tan dung CO,
tr khi thai va phlu hgp vaéi diéu kién khi hau Viét Nam. Két
qua ban dau cho thay, viéc tang cudng do chi€u sang va
gidm ndng do Nito cé thé tdng ham lugng lipid nhung giam
néng sudt sinh khéi. Ddng thdi, viéc bd sung CO, vao méi
trudng cho phép tang nang suat sinh khai va lipid. Bén canh
dd, viéc thir nghiém nudi trong Chlorella Vulgaris trong nudéc
thai ham biogas dugc pha loang 1,25 lan cho thdy, ching
nay c6 kha nang sinh trudng, cho diu va giam dang k&
nong do Nitd va Photpho trong nudc thai.

1. DAT VAN PE

Hién nay, nguyén liéu san xudt biodiesel & Viét Nam la
cac nguodn sinh khoi (SK) truyén thong (dau an phé thai,
md ca basa, dau hat jatropha) c6 nhudc diém thu hoach
kho khan, ham lugng dau thap va chiém nhiéu dién tich dat
canh tac, dat rirng va can nhiéu nudc tudi [1]. D€ khic
phuc cac nhugc diém do, SK vi tdo da ra ddi va dugc xem
la ngudn SK day hlra hen dé san xuét biodiesel.

Vi tdo la cac vi sinh vat don bao, sinh trudng bang
quang tu dudng nhd qua trinh quang hgp, hodc di duGng,
hodc ca hai hinh thirc [1]. So véi cac ngudn SK truyén
théng, vi tdo cé nhitng vu diém ndi bat nhu téc d6 sinh
trudng nhanh, nang suat thu SK va thu dau cao hon cac
loai thuc vat c6 dau khéac; dé nudi trong, it canh tranh véi
dat ndng nghiép va khong can ngudn nudc sach; than thién
vGi méi trudng. Trung binh san xudt 1 kg SK tao thi tiéu thu
dudgc 1,83 kg CO, [2]. Ngoai ra, c6 thé tan dung CO, tlr khi
thai cdng nghiép cling vdi nudc thai dé nudi trong vi tao
[3], 1am gidm dang k& chi phi cho qud trinh; ngudn SK vi tao
ngoai muc dich san xudt biodiesel con ¢ nhiéu ing dung
khac,... [3].

Nang sudt thu SK va ham lugng dau cua vi tdo phu
thudc nhiéu vao diéu kién nudi trong [2]. Trong nhdm vi tdo
luc, Chlorella Vulgaris la loai cd tiém nang san xuat biodiesel
vi t8c dd sinh trudng cao, ndng suat SK cao va dé nudi
trong, déc biét c6 thé nudi trong méi trudng nudc thai [4].
Han nita, ching c6 kha nang hép thu CO, [5], c6 ham

lugng dau dao dong tir 5-58% khdi lugng [3]. Do vay, VGi
dinh hudng cla dé tai la tan dung ngudn khi thai CO, va
nudc thai tr hdm G biogas d& nudi trong vi tao san xust
biodiesel, ching t6i chon Chlorella Vulgaris la ching vi tao
d& nghién ctu anh hudng clia mét s6 diéu kién nudi trong
dén nang sudt thu hoi dau, dong thgi dinh hudng nudi trong
moi trudng nudc thai.
2. VAT LIEU VA PHUONG PHAP
2.1. MGi trudng nuoi trong
St dung moi truGng nudi tao co thanh phan nhu sau:
2.2. Ngudn giong vi tao: L3y tUr Vién Cong nghé
Sinh hoc, Ha Noi, la mot trong cac chlng vi tado dugc nghién
clftu nhiéu nhat cho muc tiéu san xudt biodiesel [9].
Bang 1: Thanh phan méi trudng nudi trong

Thanh phan Nong do, g/l

NH,4Cl 725
CaCI2.2H20 25
MgS04.7H,0 140

KH,PO, 350
NaHCO3 840

Khoang vi lugng 0,5 ml/I

2.3. Cac phuong phap do dac

2.3.1. Phuong phap do mét dé quang OD (Optical Den-
sity)

Muc dich dinh tinh ndng do SK trong moi trudng, dua
vao dd hap thu quang ctia cac sic td Chlorophyll trong t&€
bao. Céc sac t6 nay hdp thu chl yéu 2 budc séng tuong
Ung la 420 nm va 665 nm [7].

2.3.2. Phuong phdp do néng dé Chlorophylla

Dua vao kha nang hap thu anh sang cla céc loai sac t6
& nhitng budc séng nhat dinh dé& xac dinh ham lugng cla
chiing cé trong mau. M3u dugc ly tdm 15.000 vong/pht &
49C trong 5 phut dé thu SK mau. Phan SK nay dudc bd sung
1ml acetone vao 6ng eppendorf. Sau do, dem ly tam 13.000
vong/phut & 4°C trong 5 phit. L&y dich néi va do & budc
séng 664 nm, 647 nm. Ap dung cong thirc xac dinh ndng do
chlorophyll a:

Chlorophyll a (pg/ml) = 11,93.Egg4 — 1,93.Eg47
2.4. Phuang phap bao quan giong

Trong sO cac phuang phap da thir nghiém nhu bao quan
trén dia thach, thach nghiéng, gilt gidng bang Glycerol, git?
giéng bang déng khd, két quéa cho thay, thdi gian gilr giéng
bdng phuang phap bao quan trén dia thach dai hon, déng
thdi viéc hoat héa gidng dé& dang hon.
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2.5. Phucng phap nhan giong

D& bao dam du lugng giéng nudi trong nhiéu diéu kién
khac nhau, ta can ti€n hanh nhan giéng theo tirng cap: cap
1, cap 2, tly thudc vao yéu cau lugng gidng can cho mdi [an
nuoi.
2.6. Phuong phap nudi trong

Tién hanh cac thi nghiém nudi trong vi tao trong binh
Erlen, dung tich nudi 1 lit. Thé tich giéng cho vao chiém
10% thé tich mdi trudng. Ging s dung la gidng cdp 1
dudc nhan trong vong 7 ngdy. Cac mau thi nghiém dugc
chiéu sdng bang 6ng dén huynh quang 20W, chu ky chiéu
sang 12h sang:12h t8i, quang thdng dugc do bdng may Ad-
vance Light Meter. Nhiét do thi nghiém dugc duy tri & 27-
280C. Khao sét sinh trudng bang cach do OD cing mét thdi
diém trong tirng ngay nudi trong. Tién hanh thu hoach SK
khi sinh trudng di vao giai doan suy vong (tuong (ing Vi 2
ngay giam trén dudng cong OD).
2.7. Phuong phap thu hoach SK

Mau dugc ly tdm bing may ly tdm Hettich ZENTRIFU-
GEN vgi t6c do 6.000 vong/pht, trong 10 phuat. Sau khi ly
tam, mau dugc sy khd & 50°C dén khdi lugng khong ddi.
2.8. Phucng phap trich ly lipid

Ap dung phuong phép Bligh va Dyer (1959) va dugc cai
ti€n bdi Benemann va Tillett (1987). bay la phuang phap
trich ly dau hiéu qua nhéat theo Attilio [7,2]. Mau SK khd
dugc b6 sung hén hgp CH30H, CHCl5, sau dé dugc siéu &m
d& pha v8 mang té& bao & tan s6 séng 20 kHz trong 10 phut
roi dugc b8 sung nudc va ly tdm 6.000 vong/pht trong 10
phut d& phan thanh 3 I6p: 16p MeOH va nudc & trén, 16p SK
G gilta, dudi cung la I&p Chloroform va lipid hoa tan. Phan
Chloroform va lipid & du6i dugc chiét va chung cat dé thu
lipid. Thé tich tdng dung mdi b sung vao mau SK dugc I&y
theo quy tdc 100 ml dung mdi trén 1 gam SK. Ty 18 thé tich
dung méi bd sung la CH30H:CHCI3:H,0 = 10:10:9.

3. KET QUA VA THAO LUAN

3.1. Khao sat su’ anh hudng ciia CO, dén sinh
truéng va tich lay lipid

Dau tién, ta khao sat vai trd cia CO, d6i vdi sinh trudng
b&ng céch tién hanh thuc nghiém trén 3 mau: (1) hoan toan
khong suc khi; (2) chi suc khong khi; (3) suc khdng khi va
CO,, dudianh sang 4.000 lux. Két qua trén hinh 1 cho thay
sy’ c6 mdt cia CO, trong moi trudng lam tdng t6c do sinh
truéng cling nhu nang suat thu SK va lipid.

DE khao sat chi tiét anh hudng clia t6c do suc khi CO,,
ta tién hanh 3 thi nghiém dudi anh sang 7.000 lux, toc d6
suc khong khi 1a 650 ml/phut. CAc mau khac nhau vé toc do
suc khi CO,: 20, 40, 60 ml/phut. Két qué cho thdy chu ki
sOng cua tao la 17 ngay. Mat do SK I6n nhat vao ngay tha
14, ng Vvdi gia tri cuc dai clia pha can bang.

Két qua trén bang 1 cho thay, SK thu dugc va ham lugng
lipid déu giam dan khi t6c do suc CO, tang tur 20ml/phut
dén 60ml/phut. Biéu nay ciing cho thdy CO, cling c6 anh
hudng c ché dén sinh trudng & ndng dé qua Ién.

Khi phan tich thanh phan clia mau lipid thu dugdc tir mau
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Hinh 1: Vai tro cia COy dbi vdi su’ sinh truéng cda vi tdo

suc CO, bdng may phén tich séc ky Iéng cao ap HPLC, két
qué & hinh 2 cho thdy cac peak triglyceride xuat hién &
Bang 1: SK va lipid cua tao dudi anh hudng cua téc dd suc khi COy

= A SK kho .. % lipid/SK
Ma Diéu kién Lipid |
u ieu kié (a/h) ipid (g/1) khé
1 20 ml COy/phat 11,3862 0,1517 10,945
2 40 ml COp/phit  1,1344 0,1186 10,451
3 60 ml COy/phiit  1,0964 0,1157 10,549

khoang thai gian luu 10,42 phit va thanh phan cla triglyx-
eride trong hon hap kha cao.

bong thdi, két qua phéan tich thanh phan trigliceride
bdng phuong phap GC-MS theo hinh 3 cho thdy c6 2 peak
dac trung clia metylester cla axit béo C16:0 (31,53) va axit
oleic C18:1 (35,47). Pay la 2 loai axit béo rat phu hgp dé
san xuét biodiesel vi ddm bao dugc tiéu chudn diém chay va
dd 6n dinh oxy hda clia san pham, cho thy lipid trich ly tir
vi tdo Chlorella Vulgaris rét cé tri€n vong cho muc tiéu san
xuat biodiesel.
3.2. Anh hudng cuia cudng do anh sang dén sinh
truéng va tich liy lipid

Chu ky sang toi thich hgp nhat cho su sinh trudng va
tich Ity lipid d6i véi Chlorella Vulgaris la 16h sang: 8h tGi
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Hinh 2: Két qua phan tich thanh phan lipid tai Céng ty Danapha
ba Nang



et ente hoa Eo-Apr-Z01E
[ ey Soan Eis
A

— ' .11“ “L“l'. A.i;u... AN A L ik

AB0. 2200 ALEQ 2099 ARESD. 2000 L8 2000 Ca -] AR00 d
Hinh 3: Két qué phén tich thanh phén triglyxeride bang GC-MS &
Cuc Hai quan TP ba Nang

[8]. Cudng do anh sang la mét trong nhitng yéu t6 anh
hudng quan trong nhat dén su’ quang hop cua tao.

Kh&o sét trén 3 mau vdi cudng do chiéu sang an lugt 13
4,000, 7.000 va 13.000 lux. Cac mAu thi nghiém déu khéng
suc khéng khi va CO,. Két qua dugc téng hgp trong bang 2

Két qua trén cho thdy, hién tugng “photoinhibition” xay
ra dudi cudng dé anh sang qua cao. Tuy nhién, su tich Iy
lipid trong té€ bao tang theo cudng do chi€u sang. Nang suat
thu lipid dat cao nhat tai 7.000 lux. Két qua nay cling phu
hgp véi nghién cliu clia G.Gacheva [10].

Bang 2: Két qua SK va lipid duéi anh hudng
cua anh sang

4.000 lux 0,293 0,058
7.000 lux 0,265 0,071
13.000 lux 0,083 0,051

3.3. Anh huéng cia nong do Nitd dén sinh
trudng va tich liiy lipid

Viéc tim ra nong do Nitc t6i uu co y nghia quan trong
trong qua trinh san xuat biodiesel tir vi tao [6]. Thuc hién 5
mau c6 ndng dd NH4Cl khac nhau dudi cung do &nh sang
7.000 lux, bé sung CO, theo phuong thirc gidn doan véi téc
dd 30ml/phdt trong 1 phit vao budi sang, két qua thé hién
G bang 3.

Két qua cho thdy, su thi€u hut Nitg cling nhu sy du thira
qua nhiéu Nitd (dang NH4Cl) cling (fc ché€ sinh trudng. biéu
nay phu hgp vaéi két qua nghién clru vé su’ (rc ché cua ion
amoni trong moi trudng mang tinh kiém (& khoang pH 16n
han 8) [11]. Do vay, khi nudi trong Chlorella Vulgaris trong
nudc thai cling nhu' cac moi truGng c¢d tinh bazg, can luu y
dén van dé nay. Bén canh do, két qua cho thay su thiéu hut
Nitg trong moi truGng lam tang tich Iy lipid trong té€ bao.
3.4. Thir nghiém nudi trong diéu kién nu'éc thai

Nudc thai st dung nudi trong dugc lay tir ham U biogas
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Bang 3: SK va lipid cuia tao dudi anh huéng ctia nong
dd NH,CI

Mau SK kho Lipid % lipid/SK
(mg NH,4CI/1) (a/h) (mg/I) kho
475 71

0,763 9,31%
600 0,807 74 9,16%
725 0,798 64 8,02%
850 0,801 61 7,63%
975 0,725 53 7,31%

& néng trai chan nudi Hoa Phu, Pa N&ng. Su pha lodng nudc
thai cho phép gidam d6 duc nhung lam gidam nong do chat
dinh duGng trong moi trudng. Ti€n hanh nudi cay vi tao
trong 5 mau nudc thai véi mirc dd pha lodng béng nudc cat
tlr 1/5 (1 thé tich nudc thai pha thanh 5 thé tich) dén 5/5
(khong pha lodng). Xac dinh mdrc d6 sinh trudng cla vi tao
trong cac mau thong qua do gia tri ndng dd Chlorophyll a
(hinh 4).
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2 s gl
2 —t='1/5
Ls —&2/5
——'3/5
1 —— —_—4/5
05 —='5/5
o - . Ngay
0 5 10 15 20 25

Hinh 4: Sinh trudng cua vi tao trong nudc thai pha lodng

Nhan théy réng, trong mau nudc thai khong pha lodng
(mau 5/5), tdo sinh trudng rat cham, thi gian nudi trong
kéo dai, dong thai lugng lipid thu dugc rat thap. Trong cac
mau con lai, mau cd kha nang két hgp xtr ly nudc thai (véi
yéu cau muc dé pha lodng khong qua I6n) va san xuat
biodiesel [& mau 4/5 (4 phan nudc thai + 1 phan nudc cat)
(bang 4).

Bang 4: K&t qua SK va lipid trong cac mau nudc thai
pha loang

M3u Lugng SK (g/)  Lipid (g/l)  %lipid/SK khd
1/5 1,263 0,111 8,77
2/5 0,743 0,061 8,15
3/5 0,357 0,029 8,21
4/5 0,705 0,063 8,99
5/5 1,265 0,016 1,26

Pong thdi, két qua phan tich nudc thai ctia mau 4/5
cho thay vi tdo c6 kha ndng hdp thu mot lugng I6n N, P
(bang 5).

4. KET LUAN VA PINH HUONG DE TAI

Su thay d6i cac diéu kién nudi tréng nhu' cudng dd chiéu
sang, toc dd suc khi CO, va ndng do N (NH4*) anh hudng
ro rét dén két qua thu SK va lipid. Két qua ban dau cho thay,
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Bang 5: Két qua phan tich mau nudc thai dudc pha
loang 1,25 [an truéc va sau 14 ngay nudi Chlorella
Vulgaris, do tai Trung tam Nghién c'u Bao vé moi
trudng, PH Pa Ning

" ~ Két qua
Théngsé Phuaong - _ -
phan tich phap Mau 4-/5 (At-rtrdc Mau fl/SA(.sau
khi nuoi) khi nuoi)
TCVN
H 7, 2
. 6492-2000 & 8
e S TCVN
Nitg tong 6202-1996 24,7 mg/I 3,5 mg/I
o TCVN
Photpho tong 5087-1995 35,39 mg/I 31,05 mg/I

cac diéu kién nudi trong: Anh sang 7.000 lux, 600 mg
NH,4Cl/lit va téc dd suc khi 20 ml CO,/phut két hgp vdi suc
650 ml khong khi/phat cho két qua kha quan. Chat lugng
cla lipid thu dugc kha phu hgp cho muc tiéu san xuat
biodiesel. Ngoai ra, két qua thr nghiém nudi trong trong
nudc thai ham biogas cho thdy Chlorella Vulgaris c6 thé sinh
trudng tot, déng thai co kha ndng x{r ly nudc thai va cho
lipid nham muc tiéu san xuat biodiesel.

Binh hudng clia dé tai trong thdai gian tdi la tdi uu cac
diéu kién nudi tréng nham t6i da ndng sudt thu lipid, xay
dung md hinh nudi tao bang hé théng 6ng ndi ti€p va tién
hanh nudi trong mai truGng nudc thai. <
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Tong cong ty Dién luc

Ha Noi (EVN HANOI)

Di dau trong iing dung
KHCN vao san xuat
kinh doanh dién

NGUYEN HUONG

EVN HANOI dugc thanh lap tu nam 1954
voi tén ban dau la Nha may den Bo H6. Sau
nhiéu lan thay déi, dén thang 2/2010, theo
Quyét dinh s6 738/QP-BCT ngay
05/02/2010 cua B truong Bo Coédng
Thuong, Céng ty Dién luc TP. Ha Néi chinh
thuc dugc doi tén thanh Téng cong ty Dién
luc TP. Ha Néi. Tong cong ty hoat dong
theo mé hinh Céng ty me-Céng ty con va la
don vi thanh vién caa Tap doan DPién luc
Viét Nam.

a trung tam chinh tri - X3 hoi, kinh t& - van hoé cla

ca nudc, c6 tdc do ting trudng binh quan phu tai
khoang 12%-15%/ nam, Thu d6 Ha Noi lubn c6 nhu

cau st dung dién &n dinh véi chat lugng cao nhét.

D& dap ('ng nhu cau d6, EVN HANOI d3 trién khai cac bién
phap déng bd, khoa hoc nhdm cung cdp du dién phuc vu
nhan dan. Dang k& nhat |a viéc tién hanh ddy manh dau tu
ddi mdi, ’ng dung tién bd khoa hoc ky thudt, cdng nghé
mdi vao hoat dong san xudt kinh doanh, cai ti€n ky thuat va
bao vé méi trudng sinh thai. Trong nhifng nam qua, EVN
HANOI d& danh hang ty déng dé tang thudng cho céc can
b0 nghién cltu, cac ky su, cong nhan khi tham gia vao cac
cudc thi vé sang ki€n, cai tién ky thuat trong nganh Dién.
NhG dd, phong trao phat huy sang kién cai ti€n, ap dung
khoa hoc ky thudt khéng ngirng phat trién. Téng s6 sang
kién cai tién (SKCT) tinh tir ndm 2008 — 2011 la 1.918 SKCT,
trong do, 566 SKCT dugc cong nhan cdp H6i dong KHCN
clia T6ng cong ty; 1.352 SKCT dugc cdng nhan cap tiéu
ban. Dac biét, trong 09 dé tai NCKH, c6 02 dé tai cap Tap
doan va 07 dé tai cdp Tong cdng ty dugc danh gia tét. Téng
cong ty da bao vé thanh cong dé tai NCKH cdp Tap doan
Dién luc Viét Nam vdi dé tai "Nghién clfu irng dung day siéu
nhiét" dat loai gidi va dugc Tap doan Dién lyc Viét Nam
chon dy thi giai thudng VIFOTEC cuia Bo Khoa hoc va Cong
nghé va Hai Lién hiép cac hdi Khoa hoc Viét Nam nam 2011.
Trong nhitng ndm qua, EVN HANOI da lya chon ap dung
cac cong nghé phu hgp vaéi diéu kién khi hau, moi truGng



