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TO.M T.AT 

Nghien cflu nham tim ra ndng dp CO, thich hdp de lang nang suat sinh khdi tao. Thi nghiem gdm 4 nghiem 
thflc duoc bo tri khdi ngdu nhien vdi li le bd sung CO, Idn lUOl la 1%, 3%, 5% va khdng bd sung CO, (ddi chflng). 
Mdi nghiem thflc lap lai 3 lan trong dieu kien phdng thi nghiem vdi anh sdng tdng hpp lam + dd theo ti le 1 • 1 (3000 
lux). Ket qud cho thay mat dp tao C calcitrans cd sU khdc biet giila cac nghiem thflc va dat cue dai vdi ti le 1 % d ngdy 
nudi thfl 6 (23,08 « 10̂  tb/mL). thap nhdt la 5% d ngay nudi thfl 6 (15,98 ± 0.69 x 10̂  ib/mL). Mat dp ldo. trpng Iflpng 
kho va protein cao nhat d nghiem diflc bo sung 1% CO,, trong khi dd ham iflpng lipid cao nhat d nghiem thflc bd 
sung 3% CO.. Vl vay co the ket luan rdng ti le bd sung 1% CO. dfldc de nghi nhdm ndng eao nang sudt sinh khdi tao 
C. calcitrans tai eac trai giong thuy san hien nay 

Tii khda: Tao Chaeloccios calcitrans, ndng dp CO,, lipid, protein 

1. DAT VAN DE 

Tdo Chaetoceros calcitrans (Takano, 1968) Id 
mpt trong nhflng loai vi tdo nUde man dang dupe 
sfl dung pho bien ldm thdc an trong nudi trdng 
thuy sdn. Vi tdo ed kich thudc nhd (5 |im). gid tri 
dmh dudng cao nen phii hpp cho giai doan phdt 
trien ddu ciia nhieu loai giap xae va hai mdnh vd 
(Brown et ai, 1989). Tuy nhien, d cdc trai san xuat 
gidng thiiy sdn hien nay dang gap khd nhieu trd ngai 
trong vice ndng cao chat lUpng cflng nhfl nang sudt 
sinh khdi tao de lam thflc an cho cdc au trung nudi 
thuy san. Trong dieu kien nudi eay tao hien nay. 
neu chi sfl dung dnh sdng eua den huynh quang va 
he thdng sue khi thdng thUdng thi nang suat sinh 
klidi tao khdng eao, mat dp tdo C calcitrans dat tdi 
da la 8.88 x 10" ib/niL (Kriehnavaruk et ai, 2005) 
vd khdng the qudn ly dUdc sfl bien ddng cfla pH. 
CO, Id mdt trdng cdc yeu td khd quan trpng lam thay 
ddi mdi trfldng nUdc, chung hien dien trong nUdc Id 
nguyen nhan gdy ra pH gidm. Anh sang eung Id yeu 
td dnh hudng den sinh trfldng mat dp tao; bUde sdng 
cua cae ioai anh sang ed anh hUdng len dinh dudng 
ciia tdo Chaetoceros sp. (Sanehez-Saavedra et ai, 
2006). Trong khi do, nghien eflu cua Tran Dinh Huy 
va Tran SUdng Ngoc (2018) chi ra rdng sU phdt trien 
ve mat dd cua tdo C. calcitrans khi nudi sinh khdi sfl 
dung dnh sdng tdng hop lam + dd cho ket qua tdt 
hdn dnh sang trang cua den huynh quang Tfl thUc 
te tren cho thdy \iec sfl dung dnh sdng tdng hop vd 
bd sung CO, trong qud irlnh nudi sinh khdi tao la rat 
quan trpng vd can dUdc quan tdm nhieu vd viec bd 
sung CO, Id giai phdp lam giam pH vd ndng cao ndng 
suat sinh khdi tdo. Tuy nhien, lUdng CO, cung cap 

trong qua Irinh nudi van cdn chfla cd nhieu thdng 
tin. Do dd, nghien ctiu anh hfldng cua ham lUdng 
CO, len sfl phdt trien cua tao Chaetoceros calcitrans 
la rdt can thiet, nhdm lam co s6 cho dng dung li le 
bd sung CO, de thu dfldc Ifldng sinh khdi tdo tUdi 
cd chat lupng cao nhdt phuc vu cho sdn xuat gidng 
hien nay. 

II. VAT LifiU VA PHI/ONG PHAP NGHIEN C0U 

2.1. Vat lieu nghien eufu 

Tao gidng C. calcitrans dUde lUu trCf trong dng 
nghiem tai phdng thi nghiem thflc an tU nhien, 
Khoa Tliiiy sdn, Trfldng Dai hpe Cdn Thd. Nfldc eay 
tdo cd dp man 25%o va nudi cay bdng mdi trfldng 
Walne (Cdulteau, 1996). Anh sdng dUpc cung cap tif 
den LED vdi dnh sdng long hdp lam + dd theo ti le 
1 : I (50% red, 50% blue) do cdng ly Rang Ddng 
eung cap vdi cdng suat 25w/h, cfldng dp chieu sang 
3.000 lux,, thdi gian chieu sdng 24/24 gid vd sue khi 
hen tuc trong sudt thdi gian thi nghiem. Nudc cat 
dupe bd sung khi nUde trong binh mat di do qua 
trinh bdc hdi. 

2.2. Phfldng phdp nghien cufu 

Tdo C. calcitrans dUde nudi trong binh 8 lit vdi 
mat dp ban ddu 2 x lo* lb/ml, d dp man 25%o va 
nudi cay bang mdi trUdng dinh dudng Walne. Thi 
nghiem gdm 4 nghiem thflc vdi ti le bd sung CO la 
1% (NTI%), 3% (NT3%). S% (NT5%) vd khdng bd 
sung CO, (NTO%), CO, tinh khiet dua vdo be nudi 
tdo thdng qua lUu toe khi va dieu chinh ti le bo sung 
CO, tUdng flng theo tflng nghiem thfle, mdi nghiem 
thdc lap lai 3 lan. Thi nghiem dfloc lie'n hdnh trong 
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dieu kien phdng thi nghiem vdi nhiet dp dao ddng 
til 26 - 28'*C. Thi nghiem dUde ket thuc khi mat dp 
tao giam 2 ngdy Uen tuc. Cdc nghiem thdc duoc thUc 
hi?n tren k? cd 3 ngan, moi ngdn bd tri mdt nghiem 
thilc va dupc ehe chan hodn toan nham dam bdo 
nguon sang khdng bi dnh hfldng lan nhau. Cdc gid 
tri nhiet dp va pH dUde do 1 lan/ngay vao Iflc 8 gid 
sang, mat dp tao dfldc thu hdng ngay vd xdc dinh 
mdt dp theo cong thflc ciia Coutteau (1996). Tien 
hdnh do chieu dai vd chieu rdng eua 30 le bdo tdo vd 
duoc thu vdo luc bd tri vd khi tao dai mat dp tdi da. 
Cdc chi ti&u protein vd lipid dfldc ihu mau d cudi giai 
doan tdng trUdng nhanh va phan lich ihed phUdng 
phdp AGAC (2000), ehi lieu chat lUdng nUdc: TAN, 
PO \ NO,' dflpc thu mau 3 ngay/lan (moi ldn thu 
100 mL) vd phan tich theo cac phfldng phdp phdn 
tich hi$n hdnh (APHA, 1998). 

2.3. Thdi gian va dia diem nghien ciiu 

Nghien cflu dUde thUc hien tfl thdng 6 den thdng 
8 nam 2019 tai phdng thi nghiem Ihflc an tfl nhien 
ciia Khoa Thuy sdn, TrUdng Dai hpc Can Thd. 

III. KET QUA VA THAO LUAN 

3.1. Chat lfl(?ngnU6c 

Nhiet dp thi nghiem khdng cd sfl bien ddng ldn 
do dflpe lien hdnh trong phong cd may dieu hda 
nhdm dn dinh nhiet dp. Nhiel dp trung binh klidc 
bi?t khdng cd y nghia (P > 0,05) giiJa cdc nghiem 
thflc (27,2 • 27,5''C). ddy Id khoang nhiet dd thich 
hpp cho sU phdt Irien cua tao Chaetoceros. Theo 
BrownvdFarmer (1994), lao C. calcitrans \>\\z\. irien 
tot d nhiet dp tfl 10 - 30''C, ldn hdn 30"C thi tang 
trUdng ciia tdo chdm lai (Raghavan et ai, 2008). 

pH cd sfl bien ddng gifla cac nghiem thdc, cao 
nhat d nghiem Ihilc ddi chflng NT 0% (8,8 ± 0,5), 
thap nhdl d nghiem thdc NT 5% hay bo sung CO, 
vdi lupng 5% (6,1 ± 0,6) vd NT 3% hay bd sung CO, 

vdi Ifldng 3% (6,7 ± 0,5). 6 NT1% hay bd sung CO, 
vdi lUdng 1% ed pH (7.2 ± 0,2) it bien ddng trdng 
sudt qua irinh phdt trien cua tdo. Ket qua eho thay 
d ngdy dau bd tri thi nghiem pH d cdc nghiem thdc 
ludng lu nhau (7,6 ± 0.2) va pH cd sfl bien dpng 
trong qud trinh nudi, pH giam manh khi ham Iflpng 
bd sung CO, lang len. Theo Coutteau (1996), pH 
lhich hop cho su phdt trien ciia cdc lodi ldo Id 7 - 9, 
tdi flu la 8,2 - 8,7, do vdy pH bien dpng Irong ngay 
d cdc nghiem thfle van ndm trpng khodng thich hpp 
cho sfl phdt trien cua tdo, ngoai trfl nghiem thfle NT 
0% thi pH nhieu ngdy trong sudt qua trinh nudi da 
vUdt qud ngUdng toi flu eho tdo phdt trien. 

Hdm lupng TAN cua cac nghiem thfle tang dan 
qua cac dpi thu mdu vd khac biel khdng cd y nghia 
thdng ke (P > 0,05), dao ddng iii 0,067 - 0,487 mg/L, 
ham lupng TAN thdp d tat cd cdc nghidm ihde vdo 
thdi diem bdt dau bd tri thi nghiem (0,067 mg/L) 
la do thi nghiem sfl dung indi trfldng dinh dfldng 
Walne vdi ngudn dam chu yeu Id nitrate. Hdm Iflpng 
P0|-' gidm dan theo thdi gian nudi cay ldo dao dpng 
tfl 1,296-0,172 mg/L (Hinh 1), ham lUpng ndy gidm 
tfl ngay dau bd tri thi nghiem do sfl hap thu ciia tdo 
de phat trien mat do va tang nhe vao cuoi ehu ky 
thi nghiem, dieu nay cho thay do sU phdn huy cua 
xdc tdo ehet. Ham Iflpng NO, il bien ddng gifla eac 
nghiem thflc trong cdc dpi thu mdu va thap nhal Id 
3 mg/L d NT1%, cao nhdt vdo ngdy dau cua thi 
nghiem (15 - 16 mg/L), hdm Iflpng NO; cd khuynh 
hfldng gidm nhanh lit ngay dau den ngdy ihfl 7, sau 
dd gidm den cuoi thi nghiem (Hinh 1), sU bien ddng 
nay cd lien quan den viec NO "̂ ed lpi eho sU phdi 
trien cua lao, mat khdc do ldo lay dam tfl NO; eho 
qua trinh phat trien nen vdo nhflng ngay cudi chu ky 
nudi tdo cd xu hUdng giam. tdc dp tang trfldng gidm 
6 ngay 10 va do ngudn dinh dfldng dUpc cung cap tfl 
dau thi nghiem ehu yeu la dam nen NO -̂ ban dau cao. 

Hinh 1. Bien ddng cdc ye'u td TAN, PO,̂ " va NO;dcac nghiem thfle 
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3.2. .Mdl dd tao C. calcitrans 

Mat dp tdo ban dau bd tri gifla cae nghiem thfle 
dao ddng iii 1,91 ^ 10" tb/mL - 1.99 ^ 10" tb/mL. 
Hinh 2 cho thay mat dp tdo tang theo thdi gian nudi 
vd dat Cflc dai d NT1% vao ngdy thd 6 (23,08 ± 0,66 
X 10" ib/niL). thap nhat d NT5% (15.98 ± 0,69 x 10' 
tb/mL), NTO"o vd NT3% ldn Iflpt la: 17,80 ± 1,50 x 
106 tb/mL vd 19,29 ± 2,08 x 10' ib/mL d ngdy thfl 8. 
Ket qud cung eho thay, ngdy thd hai ed su khae biet 
cd y nghia (P < 0,05) gifla cdc nghiem thiic, thap nhat 
d NT5%, ket qud nay cho thay do bo sung CO, vpi ti 
le cao ldm pH gidm dot ngdt tif 7,6 xudng 5,7 se flc 
che sfl phdt irien cua tdo thdng qua qud trinh quang 
hpp. Theo Singh and Priyanka (2014), CO, khuyech 
tan vao mdi trUdng nUdc thdng qua qud trinh sue 
khi vdi ti le 0,036%. trong khi dd d NTO% pH cd xu 
hudng tang cao va dat gid tri trung binh la 8,8 ± 0.5. 
dieu ndy cd the do qua trinh quang hpp. tdo hap 
thi,i CO, manh nhUng khdng dflpc bo sung tif cdc 
ngudn khdc ngodi sue khi. do vdy da ldm CO, trong 
nfldc gidm, mat dp tdo dat cflc dai la 17,80 ± 1,50 x 
10* ib/mL vdo ngdy thfl 8. 

Kel qud nghien cifu cho thay mat dp ldo d 
nghidm thdc bo sung 1% CO, dat cao nhat vdo ngay 
thfl 6, sdm hdn 2 ngdy vd cad gap 1,3 lan sd vdi 
NT 0% (khdng bd sung CO,). Mat dp tdo tang len 
do bd sung CO, da dUpc chflng minh trong nudi 
ldo Nannochlorpsis oculata. tdo phat trien lot khi bo 
sung 2% CO, vao nfldc nudi, nhflng tao bi flc che 
lang trfldng khi ndng dp CO, lang tfl 5% trd len 
(Chiu et ai, 2009). Dieu nay cho thay irong qud 
trinh nudi cay tdo neu chi sfl dung CO, eua khdng 
khi thi Iflpng CO, khdng du cung cap elio qua trinh 
quang hpp cua tdo vd ddn den lhieu hut CO, trong 
mdi trUdng nUPe nudi, ddy ed the Id nguyen nhan 
lam pH tdng vd ddn den ket qua gay ilc che sU phdt 
trien eua ldo. 

Kich ihudc (dai x rpng) cfla tao C. calcitrans d 
ngdy ddu bd Iri cd chieu ddi 5,35 ± 1,23 pm x chieu 
rdng 3,85 ± 0,94 (im. Kich thUdc cua tdo C. calcitrans 

d ede NTO%, NTl",.. NT3% vd NT.̂ "o lan lupt id: 
5.50 ± 1.94 X 4.35 ± 1,82 pm; 6,05 ± l.OS - 4,15 ± 
1,09 \inv, 5,90 ± 1,62 x 3,95 ± 1,21 îm; 5,50 ± 1,59 
X 3,65 ± 1,09 pm, d NT1% cd chieu dai ldn hdn so 
vdi ede nghiem thfle cdn lai, dieu ndy cho thay hdm 
ludng CO, cung cap ddy du giup qua trinh quang 
hpp tang eao vd sU tich luy vdt chat trong cp the 
eung tang va kich thude nay phu hpp vdi nhan dinh 
eua Brown et ai (1997). kich thUdc te bdo ciia tap 
C. calcitrans vao khodng 3 - 6 |jm. 

3.3. Thanh phan dinh duSng ciia tao C. calcitrans 

Trong lUdng kho trung binh cua te bao lao 
C. calcitrans gifla cdc nghiem thiic dao ddng tfl 
0,16-2,19 g/L, trong dd NT 1 % cao hdn va khae bi^t 
ed y nghia thong ke so vdi cdc nghiem thflc cdn lai 
{2.19 ± l,10g/l), NT5% nhd hdn va cung khac biet 
ed y nghia thdng ke so vdi nghiem thtfc cdn lai, 
tuy nhien NTO% khdc biet khdng ed y nghia so vdi 
NT3%. Tlieo Chinnasamy vd cdng tae vien (2009), 
khi bo sung CO, 6% Iren lao Chlorella vulgaris lUpng 
sinh khdi Ihu dUpc cao gap 20 lan so vcfi CO, ciia 
khdng khi (0,036%). 

Ham Iflpng protein d ede nghiem thtic dao 
ddng tfl 12,02 - 18,36% trpng lUpng khd; lipid la 
3.58 - 4,76% Irpng lUdngkhd. Hinh 2 chd thay NTi% 
cd hdm Iflpng protein eao nhat (18,36%). ke den Id 
NTO% (16,98%), d NT3% va NT5% cd hdm lUpng 
protein thap hdn. trong khi dd hdm Ifldng lipid il 
khdc biet gifla cdc nghiem thflc. Dieu nay cho Ihay 
khi bo sung CO, vdi ti le cao se dnh hddng den sti 
tich Ifly protein eua vi tao. Kel qud ndy cung tfldng 
tu vdi bdo cdo cua Brown va cdng tac vien (1997), 
khi bd sung vdi ti le CO, 1% eho nhieu lodi vi lap 
thi ham lupng protein lang len rat cao (100%) va 
lipid khdng bj dnh hudng. Doi vdi lao C. calcitrans 
trong die'u kien khdng cd bd sung CO^va d nhiet dp 
la 30-C, dp man 25%o toe dp tang irUdng tdo thap, 
khi ed bd sung CO, lam tang protein Irong lao, giam 
carbohydrate (Raghavan et ai, 2008). 

Hinh 2. Bien dpng mat dp tdo C. calcitrans (Hinh trdi). 
ham lupng protein vd lipid (Hinh phdi) d eac nghiem thflc 
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]\. KET LUAN 

Trong qud Irinh nudi cay tdo C. calcitrans, bo 
sung hdm Iflpng CO, vdi ti Ie 1% cho ket qud cao 
\e mat dp tdo, trpng Ifldng khd, protein so vdi cdc 
nghiem thflc bo sung CO, vdi ti le cao hoac khdng 
b6 sung. 
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Effect of COj concentration on growth of Chaetoceros calcitrans 
Huynh Thi Ngoc Hien. Nguyen Van Hoa 

Abstract 

The study aimed to find out suitable concentration of CO, for increasing algae biomass. The experiment consisted 
of 4 treatments in correspondence of supplementary CO, at a ratio of 19o; 3%; 5%. The experiment without CO, 
supplement was used as a control (0%). Every treatment was collected three time in a laboratory with a light of 
combined light between blue + red light al a ratio of 1:1 (3000 lux). The results showed thai there was difference 
between the density of C. calcitrans of the treatments and highest density was at 1 % CO^ in 6 days of culture 
(23.08 X 10" cell/mL), lowest at 5% CO, in 6 days of culture (15,98 ± 0.69 x lO'' tb/mL). 
Keywords: Chaetoceros calcitrans, CO, concentration, lipid, protem 
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