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ANH HUONG CUA HAM LUQNG CO, LEN SU PHAT TRIEN
CUA TAO Chaetoceros calcitrans

Huynh Thi Ngoc Hién!, Nguyén Van Hoa'

TOM TAT

Nghién cttu nham tim ra néng d6 CO, thich hop dé ting ning sudt sinh khoi tao. Thi nghiém gom 4 nghiém
thic dugc b6 tri khoi ngau nhién véi ti 1¢ b sung CO, lan Iugt 1a 1%, 3%, 5% va khong b6 sung CO, (d6i chiing).
Mbi nghiém thic lap lai 3 14n trong diéu kién phong thi nghiém véi anh sang tdng hgp lam + do theo tilé 1: 1 (3000
lux). Két qua cho thdy mat d6 tao C. calcitrans c6 su khac biét gitia cac nghiém thtic va dat cuc dai v6i ti 1é 1% & ngay
nudi thi 6 (23.08 x 10° tb/mL), thap nhét 1a 5% & ngay nuoi thu 6 (15,98 + 0,69 x 10° tb/mL). Mat d¢ tao, trong lugng
kho va protein cao nhat ¢ nghiém thiic b6 sung 1% CO,, trong khi d6 ham lugng lipid cao nhit 6 nghiém thtc b6
sung 3% CO,. Vivay, c6 thé két luan rang ti lé b sung 1% CO, dugc dé nghi nhim ning cao ning sut sinh khoi tao

C. calcitrans tai cac trai giong thuy san hién nay.

Tt khéa: Tao Chaetoceros calcitrans, nong do CO,, lipid, protein

1. DAT VAN DE

Tao Chaetoceros calcitrans (Takano, 1968) la
mot trong nhiing loai vi tdo nuéc min dang dugc
sti dung phd bién lam thtc dn trong nudi trong
thiy san. Vi tdo c6 kich thudc nho (5 pm), gia tri
dinh dudng cao nén phu hop cho giai doan phat
trién dau cta nhiéu loai gidp xac va hai manh vo
(Brown et al., 1989). Tuy nhién, & cac trai san xuat
giong thiy san hién nay dang gap kha nhiéu tré ngai
trong viéc nang cao chit lugng cling nhu nang suit
sinh khdi tdo dé€ lam thiic dn cho cac 4u trung nudi
thuy san. Trong diéu kién nudi cdy tdao hién nay,
néu chi stt dung anh sang ctia dén huynh quang va
hé thong suc khi thong thuong thi ndng sudt sinh
khoi tao khong cao, mat do tao C. calcitrans dat toi
da la 8,88 x 10° tb/mL (Krichnavaruk et al., 2005)
va khong thé quan ly dugc su bién dong ctia pH.
CO, la mot trong cac yéu t6 kha quan trong lam thay
d6i moi truong nudc, chung hién dién trong nudc la
nguyén nhan gay ra pH gidm. Anh séng cting 1a yéu
t6 anh hudng dén sinh trudng mat do tao; budc séng
cuia cac loai dnh sang c¢6 anh hudng lén dinh dudng
cta tdo Chaetoceros sp. (Sanchez-Saavedra et al.,
2006). Trong khi d6, nghién ctiu ctia Tran Dinh Huy
va Tran Suong Ngoc (2018) chi ra rang sy phat trién
vé mat do ctia tao C. calcitrans khi nudi sinh khoi st
dung anh sang téng hgp lam + do cho két qua tét
hon anh sang trang cua dén huynh quang. T thuc
té trén cho thdy viéc st dung anh sang t6ng hgp va
b6 sung CO, trong qua trinh nudi sinh khéi tao la rat
quan trong va can dugc quan tam nhiéu va viéc b6
sung CO, la gidi phdp lam gidm pH va nang cao nang
sudt sinh khdi tdo. Tuy nhién, ligng CO, cung cap

trong qud trinh nu6i van con chua c6 nhiéu thong
tin. Do do6, nghién ctiu anh hudng ctia ham lugng
CO, lén sy phét trién ctia tdo Chaetoceros calcitrans
1a rdt can thiét, nhim lam co s& cho ting dung ti 1¢
b6 sung CO, dé€ thu dugc lugng sinh khéi tao tuoi
c6 chit lugng cao nhat phuc vu cho san xuét giong
hién nay.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

Tao giong C. calcitrans dugc luu trd trong 6ng
nghiém tai phong thi nghiém thtc an ty nhién,
Khoa Thuy san, Truong DPai hoc Can Tho. Nudc cay
tdo c6 do mdn 25%o va nudi cdy bang moi trudng
Walne (Coutteau, 1996). Anh séng dugc cung cdp tu
dén LED v6i anh sang tong hop lam + do theo ti 1é
1:1 (50% red, 50% blue) do cong ty Rang Pong
cung cap voi cong sudt 25w/h, cudng do chiéu sang
3.000 lux, , thai gian chiéu sang 24/24 gi¢ va suc khi
lién tuc trong suot thoi gian thi nghiém. Nudc cat
dugc b sung khi nude trong binh mat di do qua
trinh boc hoi.

2.2. Phuong phap nghién ciu

Tao C. calcitrans dugc nuodi trong binh 8 lit véi
miat d6 ban dau 2 x 10° tb/mL, & d6 man 25%o va
nuodi cdy bang moi truong dinh dudng Walne. Thi
nghiém gém 4 nghiém thtc véi ti 1¢ b6 sung CO, l1a
1% (NT1%), 3% (NT3%), 5% (NT5%) va khong b6
sung CO, (NT0%), CO, tinh khiét dua vao bé nudi
tdo thong qua luu tdc khi va diéu chinh ti 1é bd sung
CO, tuong tng theo tling nghiém thtic, méi nghiém
thtic 1dp lai 3 1an. Thi nghiém dugc tién hanh trong
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diéu kién phong thi nghiém véi nhiét dé dao dong
ti 26 - 28°C. Thi nghiém dugc két thuc khi mat do
tao giam 2 ngay lién tuc. Cac nghiém thic dugc thuc
hién trén ké cé 3 ngan, mdi ngan bo tri mot nghiém
thiic va dugc che chin hoan toan nhiam dam bao
ngudn sang khong bi anh hudng 1an nhau. Cac gia
tri nhiét d6 va pH dugc do 1 lan/ngay vao luc 8 gic
sang, mat do tao dugc thu hang ngay va xac dinh
mét do theo cong thtic cia Coutteau (1996). Tién
hanh do chiéu dai va chiéu rong ctia 30 té bao tao va
duoc thu vao luc bé tri va khi tdo dat mat do toi da.
Céc chi tiéu protein va lipid dugc thu mau & cudi giai
doan tang truéng nhanh va phan tich theo phuong
phap AOAC (2000), chi tiéu chat lugng nudc: TAN,
PO,*, NO,- dugc thu mau 3 ngay/lan (méi lan thu
100 mL) va phan tich theo cac phuong phap phan
tich hién hanh (APHA, 1998).

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tii thang 6 dén thang
8 ndm 2019 tai phong thi nghiém thtic an ty nhién
cta Khoa Thuy san, Truong Dai hoc Can Tho.

I1I. KET QUA VA THAO LUAN

3.1. Chat lugng nudc

Nhiét do thi nghiém khong c6 su bién dong 16n
do dugc tién hanh trong phong cé may diéu hoa
nhdm 6n dinh nhiét d6. Nhiét do trung binh khac
bié¢t khong cé y nghia (P > 0,05) gilia cac nghiém
thuc (27,2 - 27,5°C), day la khoang nhiét do thich
hop cho su phat trién cta tdo Chaetoceros. Theo
Brown va Farmer (1994), tdo C. calcitrans phét trién
tot ¢ nhiét do tu 10 - 30°C, 16n hon 30°C thi tang
trudng cua tao cham lai (Raghavan et al., 2008).

pH 6 su bién dong gitia cac nghiém thtc, cao
nhat 6 nghiém thtic déi chiing NT 0% (8,8 £ 0,5),
thdp nhat ¢ nghiém thiic NT 5% hay b6 sung CO,
v6i lugng 5% (6,1 + 0,6) va NT 3% hay bs sung CO,
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véi lugng 3% (6,7 £ 0,5). O NT1% hay b sung CO,
v6i lugng 1% cé pH (7,2 + 0,2) it bién dong trong
sudt qua trinh phat trién cua tao. Két qua cho thay
& ngay dau bo tri thi nghiém pH & cac nghiém thtic
tuong tu nhau (7,6 £ 0,2) va pH c6 su bién dong
trong qua trinh nuoi, pH gidm manh khi ham lugng
bé sung CO, ting lén. Theo Coutteau (1996), pH
thich hgp cho su phat trién cta cac loai taola 7 - 9,
toi uu la 8,2 - 8,7, do vay pH bién dong trong ngay
& cac nghiém thiic van ndm trong khodng thich hgp
cho su phat trién cua tdo, ngoai trtt nghiém thiic NT
0% thi pH nhiéu ngay trong suét qua trinh nuoi da
Vugt qua ngudng tdi uu cho tao phat trién.

Ham lugng TAN ctia cac nghiém thtc ting dan
qua cac dot thu mau va khac biét khong c6 y nghia
thong ké (P > 0,05), dao dong tii 0,067 - 0,487 mg/L,
ham lugng TAN thap & tat ca cac nghiém thtic vao
thoi diém bat dau bé tri thi nghiém (0,067 mg/L)
la do thi nghiém st dung moi trudng dinh dudng
Walne v6i nguon dam chti yéu 1a nitrate. Ham lugng
PO, giam dan theo thoi gian nuoi cdy tdo dao dong
ttr 1,296 - 0,172 mg/L (Hinh 1), ham lugng nay gidm
ti ngay déu bo tri thi nghiém do sy hap thu cua tao
dé phét trién mat do va ting nhe vao cudi chu ky
thi nghiém, diéu nay cho thay do sy phan huy ctaa
x4c tdo chét. Ham lugng NO, it bién dong gitia cac
nghiém thtic trong cac dgt thu mau va thip nhat la
3 mg/L & NT1%, cao nhat vao ngay dau cua thi
nghiém (15 - 16 mg/L), ham Iugng NO, c6 khuynh
huéng giam nhanh tii ngay dau dén ngay thti 7, sau
dé giam dén cudi thi nghiém (Hinh 1), sy bién dong
nay c6 lién quan dén viéc NO, c6 lgi cho sy phat
trién ctia tdo, mat khdc do tdo ldy dam tit NO, cho
qud trinh phat trién nén vao nhiing ngay cudi chu ky
nuoi tdo ¢d xu hudng giam, téc do tang trudng giam
6 ngay 10 va do nguén dinh duéng dugc cung cap tu
déu thi nghiém chu yéu la dam nén NO, ban dau cao.
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Hinh 1. Bién dong céc yéu t6 TAN, PO, va NO, & cdc nghi¢m thiic
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3.2. Mat d6 tao C. calcitrans

Mat do tao ban dau bé tri gitia cac nghiém thtic
dao dong tu 1,91 x 10° tb/mL - 1,99 x 10° tb/mL.
Hinh 2 cho thdy mat d6 tao ting theo thdi gian nuoi
va dat cuc dai 6 NT1% vao ngay tht 6 (23,08 £ 0,66
x 10° tb/mL), thdp nhat § NT5% (15,98 + 0,69 x 10°
tb/mL), NT0% va NT3% lan luot la: 17,80 + 1,50 x
106 tb/mL va 19,29 + 2,08 x 10° tb/mL & ngay th 8.
Két qua ciing cho thay, ngay thi hai c6 su khac biét
c6 y nghia (P < 0,05) gitia cac nghiém thtic, thap nhat
& NT5%, két qua nay cho thdy do bs sung CO, véi ti
1¢é cao lam pH giam dot ngot tli 7,6 xudng 5,7 sé uc
ché su phat trién cta tdo thong qua qua trinh quang
hop. Theo Singh and Priyanka (2014), CO, khuyéch
tan vao moi trudng nudc thong qua qua trinh suc
khi véi ti 1€ 0,036%, trong khi d6 6 NT0% pH c6 xu
huéng ting cao va dat gia tri trung binh 1a 8,8 + 0,5,
diéu nay co6 thé do qua trinh quang hop, tdo hip
thu CO, manh nhung khong dugc bs sung tir cic
nguon khdc ngoai suc khi, do vay da lam CO, trong
nudc giam, mat do tao dat cuc dai la 17,80 + 1,50 x
10° tb/mL vao ngay thu 8.

Két qua nghién ctu cho thdy mat do tio &
nghiém thiic b6 sung 1% CO, dat cao nhét vao ngay
tht 6, sém hon 2 ngay va cao gap 1,3 lan so véi
NT 0% (khong b6 sung CO,). Mat d¢ tdo ting lén
do bd sung CO, da dugc chiing minh trong nuoi
tdo Nannochlorpsis oculata, tdo phat trién t6t khi b
sung 2% CO, vao nudc nudi, nhung tdo bi tic ché
tang trudng khi nong do CO, ting tli 5% trd lén
(Chiu et al, 2009). Diéu nay cho thdy trong qua
trinh nuoi cdy tdo néu chi st dung CO, cta khong
khi thi ligng CO, khong da cung cép cho qua trinh
quang hop ctia tao va dan dén thiéu hut CO, trong
moi trudng nudc nuodi, day cé thé la nguyén nhéan
lam pH tidng va dan dén két qua gy tic ché su phat
trién cua tao.

Kich thuéc (dai x rdng) cta tao C. calcitrans &
ngay dau bo tri c6 chiéu dai 5,35 + 1,23 pm x chiéu
rong 3,85 + 0,94 um. Kich thudc cua tao C. calcitrans
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& cac NT0%, NT1%, NT3% va NT5% lan lugt la:
5,50 £ 1,94 x 4.35 = 1,82 pum; 6,05 + 1,08 x 4,15 *
1,09 pm; 5,90 + 1,62 x 3,95 + 1,21 pm; 5,50 + 1,59
x 3,65 £ 1,09 um, § NT1% c6 chiéu dai 16n hon so
v6i cac nghiém thtic con lai, diéu nay cho thdy ham
lugng CO, cung cap ddy du gitp qua trinh quang
hgp ting cao va sy tich lily vat chat trong co thé
cling tang va kich thuéc nay pht hgp véi nhan dinh
ctia Brown et al. (1997), kich thuéGc t€ bao cua tio
C. calcitrans vao khoang 3 - 6 pm.

3.3. Thanh phan dinh dudng cta tao C. calcitrans

Trong lugng kho trung binh cta té bao tdo
C. calcitrans gitia cac nghiém thtic dao dong tu
0,16 - 2,19 g/L, trong d6 NT1% cao hon va khac biét
c6 y nghia théng ké so véi cac nghiém thitc con lai
(2,19 * 1,10g/1), NT5% nho hon va ciing khac biét
c6 y nghia thong ké so v6i nghiém thic con lai,
tuy nhién NT0% khdc biét khong cé y nghia so véi
NT3%. Theo Chinnasamy va cong tac vién (2009),
khi b6 sung CO, 6% trén tdo Chlorella vulgaris lugng
sinh khoi thu dugc cao gdp 20 lan so véi CO, ctia
khéng khi (0,036%).

Ham lugng protein & cac nghiém thiic dao
dong tu 12,02 - 18,36% trong lugng kho; lipid 1a
3,58 - 4,76% trong lugng kho. Hinh 2 cho thay NT1%
c6 ham lugng protein cao nhat (18,36%), ké dén la
NTO0% (16,98%), 6 NT3% va NT5% c6 ham lugng
protein thap hon, trong khi dé6 ham lugng lipid it
khdc biét gitia cdc nghiém thic. Di€u nay cho thay
khi b6 sung CO, véi ti 1é cao sé anh huéng dén sy
tich lay protein ctia vi tdo. Két qua nay cling tuong
ty v6i bao cdo cua Brown va cong tac vién (1997),
khi b6 sung véi ti 1¢ CO, 1% cho nhiéu loai vi tao
thi ham lugng protein tang lén rat cao (100%) va
lipid khong bi anh hudng. Déi véi tao C. calcitrans
trong diéu kién khong c6 b6 sung CO, va & nhiét do
la 30°C, do mdn 25%o toc do tang trudng tao thap,
khi c6 bd sung CO, lam ting protein trong tdo, gidm
carbohydrate (Raghavan et al., 2008).
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Hinh 2. Bién dong mat d¢ tao C. calcitrans (Hinh trai),
ham lugng protein va lipid (Hinh phai) & cac nghiém thtic
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IV. KET LUAN

Trong qua trinh nudi cdy tdo C. calcitrans, bo
sung ham lugng CO, véi ti 1¢ 1% cho két qua cao
vé mét do tao, trong lugng kho, protein so véi cac
nghiém thtic b6 sung CO, véi ti 1¢ cao hodc khong
bé sung.

TAI LIEU THAM KHAO

Tran Pinh Huy va Trin Suong Ngoc, 2018. Anh hudéng
ctia mau sac anh sang khac nhau 1én sy phat trién
cta tdo Chaetoceros calcitrans. Tap chi khoa hoc
Trudng Dai hoc Can Tha, 1b: 117-124.

APHA, 1998. Standard methods for the examination of
water and wastewater. 20" Edition, American Public
Health Association.

AOAC, 2000. Official Methods of Analysis. 17" ed.
AOAC, Arlington, VA.

Brown M.R., Jeffrey S.W. and Garland C.D.,
1989. Nutritional aspects of microalgae used in
mariculture: a literature review. CSIRO Mar.Lab.
Rep., No. 205, 44 pp.

Brown M.R., Jeffrey S.W.,, Volkman J.K. and Dunstan
G.A, 1997. Nutritional properties of microalgae for
mariculture. Aquaculture, 151 (1997): 315-331.

Brown, M.R. and Farmer C.A., 1994. Riboflavin content
of six species of microalgae used in mariculture.
Journal of Applied Phycology, 6: 61-65.

Chinnasamy, S., Ramakrishnan, B., Bhatnagar, A.
and Das, K., 2009. Biomass Production Potential of
a Wastewater Alga Chlorella vulgaris under Elevated

Levels of CO, and Temperature. International Journal
of Molecular Sciences, 10 (2): 518-532.

Chiu, S. Y., Kao, C. Y., Tsai, M. T., Ong, S. C., Chen, C.
H.and Lin, C. S., 2009. Lipid accumulation and CO,
utilization of Nannochloropsis oculata in response
to CO, aeration. Bioresour. Technol. 100, 833-838.

Coutteau, P., 1996. Micro-algae. In: Manual on the
production and use of live food for aquaculture.
Patrick Lavens and Patrick Sorgeloos (Eds). FAO
Fisheries Technical Paper, 361: 7-26.

Krichnavaruk, S., Loataweesup, W. Powtongsook, S.,
Pavasant, P., 2005. Optimal growth conditions and
the cultivation of Chaetoceros calcitrans in airlift
photobioreactor. J. Chem. Eng. 105: 91-98.

Raghavan, G., Haridevi, C. K. and Gopinathan, C. P,
2008. Growth and proximate composition of the
Chaetoceros calcitrans f. pumilus under different
temperature, salinity and carbon dioxide levels.
Aquaculture Research, 39 (10): 1053-1058.

Sanchez-Saavedra, M., Del, P. and Voltolina, D.,
2006. The growth rate, biomass production and
composition of Chaetoceros sp. grown with different
light sources. Aquacultural Engineering, 35 (2):
161-165.

Singh and Priyanka, 2014. Effect of CO, concentration

on algae growth: A review. Renewable and Sustainable
Energy Reviews, 38:172-179.

Swift, E. and Taylor, W.R., 1966. The effect of pH on
the division of the coccolithophorid Concosphaera
elongate. J. Ph-col., 2: 12-121.

Effect of CO, concentration on growth of Chaetoceros calcitrans

Abstract

Huynh Thi Ngoc Hien, Nguyen Van Hoa

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 1%; 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 at a ratio of 1:1 (3000 lux). The results showed that 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 10° tb/mL).

Keywords: Chaetoceros calcitrans, CO, concentration, lipid, protein
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