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TOM TAT

Vi tao, ddc biét 1a vi tao silic, 1a mot ngudn gidu céc loai acid béo khong bio hoa da ndi doi (PUFAs). Gan

day, nhimg hé thong nuoi ciy voi quy md cong nghiép dang dugc phat trién nhim muc dich tao ra mot lugng
sinh kh01 16n cho cac muyc dich san xudt nhién liéu sinh hoc, thuoc my phim...Tuy nhién, mot hé théng nudi
ciy can phai dugc chuan hoéa dé qué trinh san xuat sinh khdi t&i wu. Vi vay, viéc thay dbi diéu kién nudi cay
(chc yéu td 1y hoa) 1a mot gidi phap nhdm gia ting san lugng lipid. Chung tio Chaetoceros ChTA 13 mét trong
nhiing chung tao silic ¢c6 tiém ning sinh lipid cao dugc phén 13p tir bo bién Thudn An, Thira Thién Hué, Viét
Nam. Trong bai viét nay, ching toi dé cap dén anh huong cta ham lugng cac chét dinh dudng sodium nitrate,
sodium phosphate va sodium silicate trong diéu kién phong thi nghiém dén sy sinh truéng va téng ham lugng
lipid ctia ching tao silic Chaetoceros ChTA. Thém vao d6, két qua phan tich thanh phén acid béo trong sinh
khdi ciia ching Chaetoceros ChTA khi nudi trong méi trudng f/2 (cong thire d6i chimg) ciing dugc trinh
bay. Két qua nghién ciru cho thay chung Chaetoceros ChTA phat trién tot nhat ¢ moi truong 112,50 mg/L
sodium nitrate, véi sinh khéi t&i da 0,482 g/L, _trong khi ham luong lipid téng s& dat cao nhat, 25,62% khdi
luong kho, duoc ghi nhan trong moi trudng bd sung 2,13 mg/L sodium phosphate. K&t qué phan tich thanh
phén acid béo trong sinh khdi ching Chaetoceros ChTA khi dugc nuéi trong moi truong f/2 (cong thic ddi
chimg) cho thiy c6 ham lugng acid béo no chiém 32,3% va cac acid béo khong no chiém 65,9% so véi tong sb
céc acid béo (TFA). Trong thanh phin acid béo con chita ham lugng dang ké EPA (14,33%) va DHA phu hop
cho dinh hudng sir dung chiing 1am thuc pham chitc ning, dugc pham cho ngudi va thirc an bd sung cho dong

vat trong nudi trf‘)ng thuy san.

Tir khéa: Chaetoceros sp., chdt dinh dudng, sinh khoi, ham heong lipid, thanh phdn acid béo

MO PAU

Tinh kha thi va uvu thé vuot trdi cta cac loai vi
ta0 so voi cac ngudn nguyén liéu chira diu khéac
dang thu hut nhidu sy quan tdm cta cic nha nghién
clru trén toan thé gidi. Mot 6 bao cao khoa hoc da
mo ta nhitng lgi thé cua viée san xuét sinh khéi vi
tao nhu: vi tao ¢ tdc do sinh trudng cao (Ping Dinh
Kim, 2002), ham lugng lipid c¢6 thé dwoc diéu chinh
thong qua viéc thay doi didu kién nuéi cdy (Ping
Didm Hong et al., 2007), ¢6 thé nudi thu sinh khoi
quanh nim (Lé Vién Chi, 1996), c6 thé san xuét mot
luong chit béo cao gip 15-300 1dn so véi cac loai
cdy luong thuyc trén cung mot don vi dién tich
(Hoang Lan Anh et al., 2005). Nhing chit béo cua
vi tao 1 nhitng ngudn dinh dudng can thiét cho su

tang truong cua té bao. Vai tro chinh cia chung la
tao ra ngudn ning lwong du trit tir qua trinh trao d6i
chét (Dempster, Sommerfeld, 1998), va cac acid béo
khong bio hoa da ndi dbi (polyunsaturated fatty
acids -PUFAs) dong vai trd quan trong trong ciu tric
mang té bao (Salhi ez al., 1994). Vi tao, déc biét 1a vi
tao silic, 1a mot nguon giau cac loai PUFAs. Gan
day, nhitng hé thong nubi cay voi quy md cong
nghiép dang dugc phat trién nhim muc dich tao ra
mot lugng sinh khéi 16n cho cac muc dich san xudt
nhién li¢u sinh hoc, thuoc my phim... Tuy nhién,
mot hé théng nuodi cly cin phai dugc chuin hoa dé
qua trinh san xuét sinh khéi téi vu. Vi vay, viéc thay
d6i diéu kién nuobi cdy (cac yéu to ly hoa) 1a mot giai
phap nhim gia ting san lugng lipid (Roessler, 1990).
Tuy nhién, cac loai vi tao khac nhau chiu su tac dong
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clia cic yéu tb méi truong dén sy san sinh lipid
kh()ng giéng nhau (Chelf 1990). Vi muc dich tim
kiém cac loai tao silic tiém ndng san sinh lipid cao
& ving bd bién Thira Thién Hué, vira qua, mot s6
ching tao silic da dugc phan lap va xac dinh ham
lugng lipid téng sb. Chung tao Chaetoceros ChTA
1a mét trong nhitng ching tdo silic c6 ham lugng
lipid cao (s6 liéu chua cong bd). Trong bai bao nay,
ching t6i khao sat sy anh huong cac néng do khac
nhau cua nitrogen, phosphorus va silicate dén su
sinh truéng va ham lugng lipid tdng sé cua chung
tao silic Chaetoceros ChTA did duogc phan lap tai
vung bo bién Thuan An, Thira Thién Hué. Thém
vao dé, két qua phan tich thanh phin acid béo trong
sinh khéi cua chung Chaetoceros ChTA khi nubi
trong méi trudng /2 (cong thirc ddi ching) ciing
duoc trinh bay.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Ching tdo Chaetoceros ChTA phan lap vao
thang 4 nim 2014 tir ving bd bién Thudn An, Thira
Thién Hué va dwoc luu giit trong mdi trudng /2
(Guillard, Ryther, 1962) & phong nuéi cdy véi nhiét
d6 kidm soat bing didu hoa & 24 + 1°C. Chibu sang
bang dén huynh quang v6i chu ky chiéu sang 1a 12
gid sang: 12 gio tbi. Vi khudn dd duoc loai bo béng
cach xur ly voi khang sinh streptomycm sulfate nong

d6 3000 ppm trong 30 phut, sau do6 cay chuyen sang
mdi truong méi dé loai bo khang sinh.

Phwong phap nghién ciru
Diéu kién nuéi cdy va thu sinh khéi.

Chaetoceros ChTA duoc nudi ¢ cac n@)ng do
khac nhau cua sodium nitrate: 18,75; 37,50; 75,00;
112,50 va 131,25 mg/L; sodium phosphate: 1,10;
2,13; 4,25; 6,38 va 7,44 mg/L; va sodium silicate:
2,61; 5,22; 10,43; 15,65 va 18,25 mg/L. Trong do,
ham lugng sodium nitrate 1a 75,00 mg/L, sodium
phosphate 1a 4,25 mg/L va sodium silicate la 10,43
mg/L tuong ung véi ching trong moi truong /2, va
duoc xem nhur 14 cong thirc dbi ching.

Ba muoi milliliter dich tao gidng & giai doan
phat trién liiy thira duoc cdy vao trong 270 mL méi
truong thi nghiém va nudi cdy trong diéu kién phong
thi nghiém. Cac thi nghiém duoc tién hanh trong thoi
gian 12 ngay. Sinh khéi khé va ham luong lipid tng
s0 dugc xac dinh va ghi lai sau mdi ba ngiy ciia qua
trinh nuéi cdy (Folch et al., 1957).
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Mau duge loc va ly tim & 5000 vong trong 10
phiit va dugc rira nhidu lan véi nude cit dé loai bo
mubi. Sau d6, miu duoc loc trén gidy loc va siy &
60°C dén khdi luong khong ddi trude khi can sinh
khéi kho.

Tach chiét lipid

Tach chiét lipid tir sinh khéi tao dwoc tién hanh
theo phuong phap Bligh va Dyer c6 sira dbi (Bligh,
Dyer, 1959). Lipid tong s duoc tach chiét tir tao kho
v6i 10 mL hdn hgp dung méi chloroform: methanol
(2:1). B4 sinh khéi dugc chiét tiép voi chloroform 2 -
3 lan dé thu t5i da lipid chtra trong sinh khéi tao, va
duoc dé ¢ nhiét do phong trong 6 gio. Loc va loai bd
can thu dich chiét L. B6 sung 100 mL nudc vao dich
téng, lac ki tao dich chiét 1L D& dich chiét 1I phéan
16p triét dé, chiét lay pha dudi va lam khan bing
Na,SO0s, loc qua giéy loc dé loai bé can va lam bay
hoi dung méi @& thu hdi lipid.

Phdén tich thanh phiin va ham lwong cdc acid béo

Thanh phin va ham lugng acid béo cua sinh
khéi chiing tao silic Chaetoceros ChTA (nudi trong
mai trudmg /2, cong thirc dbi chimg) dugc xac dinh
theo ISO/DIS 5509:1997 (International
Organisation for Standardisation/ Final draft). Phan
tich bing may sic ky khi hing Hewlett Packard
instrument Model 5890 Series II, CP-Sil 88 (cot
mao quan chuyén dyng CP-Sil 88, 100m
/0,25mm/0,25um v&i hé chét chuin C16:0, C18:0)
tai Vién Hoa hoc cac hop chét tu nhién, Vién Han
1am Khoa hoc va Cong nghé Viét Nam.

Xii Iy thong ké

MBbi thi nghiém duogc lap lai 3 l4n dé tinh trung
binh miu (M) va do 1éch chuin (SD) bing chuong
trinh  Microsoft Excel, phan tich Duncan’s test
(p<0,05) bang chwong trinh SAS (ver. 9.1.3).

KET QUA VA THAO LUAN

Anh hwéng ciia ham lrgng sodium nitrate

Trong ciac ndéng d6 khac nhau cua sodium
nitrate, nf”)ng d6 112,50 mg/L cho san lugng sinh
khoi ti da 1a 0,482 g/L va cao hon 24,06% so véi
d6i chung (Hinh 1).

Tuy nhién sy tich liy lipid téng s6 téi da lai
duoc ghi nhan ¢ n(“)ng d6 37,50 mg/L sodium
nitrate va cao hon 43,69% so v&i ddi ching (Hinh
2). Nhiéu nghién ciru cho thiy trong diéu kién giy
stress vé& dinh dudng mét s loai vi tdo san sinh
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nhiéu lipid hon. Thiéu nitrogen da din dén sy tich
tu lipid ¢ mot sb loai tdo nhu: Neochloris
oleoabundans di tich liiy 35-54% chit béo trong
céc didu kién thiéu nitrogen (Kawata et al., 1998;
Tornabene et al., 1983). Trong diéu kién giam
nitrogen Haematococcus pluvialis téng hop acid
béo va astaxanthin véi ty 1€ 5:1 (Zhekisheva et al.,
2002). Botham va Ratledge (1979) cling da lap
luan ring viéc chuyén ddi glucose thanh chit béo
dugc kich hoat khi can kiét nitrogen, do sy chénh
1éch giita ti 16 ATP: AMP trong té bao. Sheehan et

—+ =18,75mg/L

06 . —e— 112,50 mg/L

05 -
04 -

0.3 -

Sinh khéi khé g/L

0.1

—m— 37,50 mg/L
-—%--131,25 mg/L

al. (1998) ciing cho ring 1y do cho sy gia ting cia
ham lugng lipid 1a dudi sy thiéu dinh dudng, ty 1€
san sinh cua tat ca cic thanh phin té bao thap hon,
nhung san xudt chit béo van cao, dan dén su tich
tu chit béo trong té bao. Ap lyc méi truong nhu
can kiét lugng nitrogen din dén we ché su phan
chia té bao, ma khéng lam giam téc d6 san sinh
lipid ngay luc d6. Ho ciing dé nghi cin kiém soat
thoi gian dé thu hoach té bao sao cho téng lugng
lipid thu duoc dat mirc cao nhét trong quéa trinh
nudi céy.

<eedees 75,00 mg/L
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Hinh 1. Anh hwéng cta sodium nitrate dén sinh khéi chiing Chaetoceros ChTA.
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Hinh 2. Anh hwéng cta sodium nitrate dén ham lwong lipid téng sb ctia chiing Chaetoceros ChTA.

Anh huéng ciia ham lwgng sodium phosphate

Chaetoceros ChTA duoc nudi & cac n@)ng do
khac nhau ciia sodium phosphate cho thy san luong
sinh khéi cao dat duge & néng d6 7,44 mg/L va cao
hon 23,75% so véi @i chimg (Hinh 3). San lugng
lipid dat cao nhét 25,62% tai 2,13 mg/L sodium
phosphate duoc quan sat thdy & ngay thir 9 cua quéa

trinh thi nghiém va cao hon 50,67% so véi ddi ching
(Hinh 4). Sy thiéu hut phosphorus ciing din dén su
tich lity chit béo trong té bao vi tao. Ham luong lipid
tong s6 trong Scenedesmus sp. ting tir 23% lén 53%
voi sy giam ndéng d6 phosphorus (dudi dang
phosphate) tir 2,0 mg/L xubng con 0,1mg/L (Li et
al., 2010). Chlamydonomas reihartdtii ciing giam
ham Iuong phosphatidyl glycerol (PG: 1a mét trong 4
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glycerolipids chinh chu trac nén mang lipid trong luc
lap) trong di€u kién han ché phosphorus (Sato ef al.,
2000). Sy thiéu mot vai chat dinh dudng, bao gom
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phosphate 1a nguyén nhén gy nén sy nging ting
truong cia té bao thay vao d6 1a sy sinh téng hop
lipid (Khozin-Goldberg, Cohen, 2006).

seegeee 425 mg/L

9 12

Thoi gian (ngay)

Hinh 3. Anh hwéng ctia sodium phosphate dén sinh khéi chiing Chaetoceros ChTA.
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Hinh 4. Anh hwéng ctia sodium phosphate dén ham lwong lipid tdng s6 clia chiing Chaetoceros ChTA.

Anh hwéng ciia ham hrgng sodium silicate

So véi sodium nitrate va sodium phosphate, su
thay ddi ham luong sodium silicate it anh hudng
hon den su gia ting sinh khdi va ham lwong lipid
tbng sb cua Chaetoceros ChTA (Hinh 5). San
lugng sinh khéi téi da 0,383 g/L & nong d6 5,22
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mg/L sodium silicate bd sung vao mdi trudng va
san lugng lipid cao nhét & néng d6 15,65 mg/L
sodium silicate dat 17,54% (Hinh 6). Nong d6 cao
hon cua sodium silicate cho ham lugng lipid cao
diéu nay khéng phu hop véi nghién ciru cia Lynn
va dong tac gia trén loai tao silic & nudc ngot
Stephanodiscus minutulus (Lynn et al., 2000).
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Hinh 5. Anh hwéng ctia sodium silicate dén sinh khdi chiing Chaetoceros ChTA.
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Hinh 6. Anh huwéng cta sodium silicate dén ham Ilwong lipid tdng s6 cla chiing Chaetoceros ChTA.

Thanh phin acid béo trong sinh khdi ciia chiing
téo silic Chaetoceros ChTA

Két qua phan tich thanh phin va ham luong
acid béo trong sinh khéi tao silic Chaetoceros
ChTA khi nuéi trong méi truong £/2 (céng thirc dbi
chimg) duoc trinh bay & bang 1. Tir két qua phéan
tich cho thay: tao silic Chaetoceros ChTA c6 19
loai acid béo khac nhau: Myristic C14: 0 chiém
2,76%; Pentadecanoic acid C15:0 chiém 0,67%:;
9,12-Hexadecadienoic  acid C16:2n-9  chiém
10,60%; Palmitoleicacid C16:1n-7 chiém 22,05%:

Palmitic acid C16: 0 chiém 23,01%; B-Parinaric
acid C18:4n-3 chiém 0,29%; Pinolenic acid
C18:3n-6 chiém 0,79%; Linoleic acid C18:2n-6
chiém 1,39%; Oleic acid C18:1n-9 chiém 2,55%;
Vaccenic acid C18:1n-7 chiém 2,20%; Stearic acid
C18: 0 chiém 1,75%; 10-nonadecenoic acid
C19:1n-9 chiém 0,49%; ARA C20: 4(n-6) chiém
8,58%; EPA C20: 5(n-3) chiém 14,33%; DHA
C22: 6(n-3) chiém 2,33%; Docosadienoic acid
C22:2(n-6) chiém 0,30%; Behenic acid C22:0
chiém 1,69%; Lignoceric C24:0 chiém 0,58%;
Cerotic acid C26:0 chiém 1,66%. Trong sb do cac
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acid béo no chiém 32,3% so voi téng b cac acid
béo (total fatty acid - TFA), cac acid béo khong no
chiém 65,9% so voi TFA, dic biét ham lugng
DHA chiém 2,33% so voi TFA. Céc acid béo cua
tao silic da dugc nghién cuu rong rai hon so voi
cac nhom tao khac (Reitan et al., 1994; Zhukova,
Aizdaicher, 1995; Grima et al., 1996; Zhou et al.,

Nguyén Thi Thu Lién et al.

1996). Gan nhu tat ca tao silic chta ty 1& cao cua
myristic acid Cl4: 0, palmitic acid Cl6: O0;
palmitoleic acid C16:1n-7 va EPA C20: 5(n-3),
ngoai ra con c6 mot phin cia C18 va C22 PUFAs
cling dugc tim thiy trong nhom tio nay (Volkman
et al., 1989). Két qua tuong tu ciing dugc quan sat
thiy trong nghién ctru nay.

Bang 1. Thanh phan va ham lwong acid béo trong sinh khéi chiing Chaetoceros ChTA dwoc nudi trong mai tredng f2.

PN 0,
STT  Acid béo Tén khoa hoc Tén thuwong Ham luong (% so
vé&i tong so acid béo)
1 C14: 0 Tetradecanoic acid Myristic 2,76
2 C15:0 Pentadecanoic acid - 0,67
3 16:2n-9 9,12-hexadecadienoic acid - 10,60
4 16:1n-7 9-Hexadecenoic acid Palmitoleic 22,05
5 16: 0 Hexadecanoic acid Palmitic 23,01
6 18:4n-3 ;rgir;s-Octadeca-QA 1,13,15-tetraenoic B-Parinaric 0,29
7 18:3n-6 cis-6,9,12-Octadecatrienoic acid Pinolenic 0,79
8 18:2n-6 -cis-9,12-Octadecadienoic acid Linoleic 1,39
9 18:1n-9 7-Octadecenoic acid Oleic 2,55
10 18:1n-7 9-Octadecenoic acid Vaccenic 2,20
1 18: 0 Octadecanoic acid Stearic 1,75
12 19:1n-9 10-nonadecenoic acid - 0,49
13 20: 4(n-6) cis-5,8,11,14-Eicosatetraenoic acid ARA 8,58
14 20: 5(n-3) -cis-5,8,11,14,17-Eicosapentaenoic acid EPA 14,33
15 22: 6(n-3) g/:i-d4,7,10,13,16,19-Docosahexaen0|c DHA 233
16 22:2(n-6) cis-13,16-Docosadienoic acid Docosadienoic 0,30
17 22:0 Docosanoic acid Behenic 1,69
18 24:0 Tetracosanoic acid Lignoceric 0,58
19 26:0 Hexacosanoic acid Cerotic 1,66
Loai khac 18
Téng céc acid béo khéng no 65,9
Téng cac acid béo khéng no da néi ddi 323
KET LUAN khéi dat muc cao nhit & moi truong chira 112,50

Trong nghién ciru nay, sinh khdi va téng ham
Iuong lipid cua chung Chaetoceros ChTA dugc khao
sat & cac n@)ng d6 khac nhau ciua sodium nitrate,
sodium silicate va sodium phosphate so sanh v4i moi
truong /2 trong didu kién phong thi nghiém. Sinh
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mg/L sodium nitrate, vdi sinh khéi tbi da dat 0,482
g/L va ham luong lipid téng s6 téi da dat 25,62%
sinh khéi khoé dugc ghi nhan trong méi truong bd
sung 2,13 mg/L sodium phosphate. Phan tich thanh
phidn va ham luong acid béo cua ching tio silic
Chaetoceros ChTA khi nudi ¢ moi truong /2 (cong
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thire d6i chimg), cho thiy cac acid béo khong no
chiém 65,9% so vé6i tong sé cac acid béo (TFA),
trong thanh phan acid béo con chita ham luong déng
ké EPA (14,33%) va DHA phu hop cho dinh huéng
st dung chung lam thuc phém chic nang, dugc
phém cho nguoi va thuc an bd sung cho dong vat
trong nudi trong thity san.

Loi cam on: Céng trinh c?u"g'c thye hién bﬁng ngué‘n'
kinh phi cua dé tai cap Dai hoc Hué, mad so
DHH2014-01-56.
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BIOMASS AND LIPID PRODUCTION OF MARINE DIATOM CHAETOCEROS ChTA AT
DIFFERENT NUTRIENT CONCENTRATIONS

Nguyen Thi Thu Lien, Nguyen Hong Son, Le Thi Tuyet Nhan
Institute of Biotechnology, Hue University

SUMMARY

Microalgae, especially diatom, are an optimal resource of polyunsaturated fatty acids (PUFAs). Recently,
the new industrial scale culture systems are being developed for the purpose of producing the large amounts of
biomass for biofuel, medicinal, cosmetical production. However, an economic utilization system needs to be
standardized for the optimal production of the resources. In this way, manipulation of culture conditions
(physicochemical factors) represents a solution to increase the lipid yield. The strain Chaetoceros ChTA is one
of the high potential lipid strains, isolated from Thuan An coastal zone, Thua Thien Hue province. This paper
deals with the growth and total lipid content of the marine diatom strain, Chaetoceros ChTA at different
concentrations of sodium nitrate, sodium phosphate and sodium silicate under the laboratory condition. In
addition, the fatty acid composition of the strain Chaetoceros ChTA growing in f/2 medium (control formula)
was also analyzed. The result showed that this diatom strain successfully growed with maximum biomass
production of 0.482g/L at the 112.50 mg/L of sodium nitrate meanwhile maximum total lipid content of
25.62% dry cell weight was recorded in the medium amended with 2.13 mg/L sodium phosphate. The fatty
acid composition of this strain in f/2 medium (control) was analysed through GC-MS and the result showed
that the saturated fatty acid content was 32.3% while the content of unsaturated fatty acid was 65.9% of the
total fatty acid (TFA). The fatty acid composition also contains a significant amount of EPA (14.33%) and
DHA is suitable for navigation use them as functional foods, pharmaceuticals and feed supplements for
animals in aquaculture.

Keywords: Chaetoceros sp., nutrient, biomass, lipid content, fatty acid composition
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