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ANH HUONG CUA PIEU KIEN NUOI CAY
VA MAT PO TE BAO XUAT PHAT LEN SU TANG TRUONG
CUA VI TAO CHAETOCEROS SUBTILIS VAR. ABNORMIS
PROSCHKINA-LAVRENKO
PUQC PHAN LAP O HUYEN CAN GIO, TP HO CHI MINH

PHAM THI HONG', LE DIEM KIEU”,
VO HONG TRUNG™, LE TH] TRUNG™

TOM TAT

Tdo silic 1a mgt mat xich quan trong trong chudi thize an va 1a nguon chinh cia cac
chdt hitu co trong méi truong bién, dac biét 14 ¢ cac ving ven beo. Chaetoceros subtilis
var. abnormis Proschkina-Lavrenko diwoc phan ldp tir viing bién ven bo thugc huyén Can
Gio, TP Ho Chi Minh va nudi cdy trén méi trwong f/2 véi cac mat dg té bao xudt phat khac
nhau ¢ hai diéu kién nudi cdy long tink va long ldc. Két qua cho thdy ¢ mdr dg té bao xudt
phat 5.000 th/ml véi diéu kién nudi cdy léng lic thi i sinh triréng cia quan thé tot nhat: té
bao két chuai dai, sic thé lém hon va dam mau hon, cé dwong cong tang trudng dién hinh.

Tir khoa: tao silic, Chaetoceros, sic thé.

ABSTRACT
Effect of the culture condition and initial cell density on the growth of microalgae
Chaetoceros subtilis var. abnormis Proschkina-Lavrenko
from Can Gio, Ho Chi Minh City isolated

Diatoms are an important link in the food chain and a major source for organic
matter in marine environments, especially in coastal areas. Chaetoceros subtilis
var. abnormis Proschkina-Lavrenko are from coastal areas of Can Gio, Ho Chi Minh City
and cultured in the f/2 medium at different initial cell densities and under two standing and
shake liquid culture conditions. The results show that the initial cell density 5,000 cells/ml
in shake liquid culture condition, the growth of population is the best: the long-chained
cells, the larger and darker chromatophores, and having the typical growth curve.

Keywords: Diatoms, Chaetoceros, Chromatophores.

1. Mo dau trong trong chudi thirc an va la nguon

Trong cac nhom thuc vat phu du,
tao silic dong vai tr0 rat quan trong trong
Su san xuat so cap, la mét mat xich quan
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chinh cua cac chét hitu co trong moi
truong bién, dac biét 1a ¢ cac ving bién
ven bo. Tao silic phu du nuéc man,
Chaetoceros, Thalassiosira va
Coscinodiscus phan bé trén cac khu vic
rong I6n va sb lugng nhiéu nhét (Sunlu et
al., 2010). Chaetoceros la mot chi tao
silic phu du nuéc man 16n nhit véi
khoang 400 loai (Tomas et al., 1996).
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Tao silic (Chaetoceros calcitrans,
Skeletonema  costatum, Thalassiosira
pseudonana...) duoc st dung rong rai
trong nudi trong thay hai san, dung lam
thirc an twoi cho Artemia, Penaeus, mot
s6 loai Crustacea, loai hai manh vo, than
mém Vva ca (nhu 4u trung tém he Chan
tring, hau, diép, s$0...) (Chotipuntu,
2005; Nguyén Thanh Mai va cs., 2009).

Viéc nudi ciy tao trong phong thi
nghiém, 1am co s& cho viéc gia tang sinh
khdi rat quan trong. Trong do, dang chi y
1a modi trudng nudi cdy, diéu kién nudi
ciing nhu mat d6 té bao xuat phat s& anh
huéng 1én sy ting truong cua tao. Do
tugng Chaetoceros subtilis var. abnormis
Proschkina-Lavrenko dugc khao sat.

2. Vatli¢u — phuwong phap
2.1. Vatligu

Chaetoceros subtilis var. abnormis
Proschkina-Lavrenko dugc phéan 1ap theo
Andersen va Kawachi (2005), Guillard
(2005) tir nuwéc bién thu duoc ving ven
bd bién Can Gio. Mau duoc luu giir tai
Phong thi nghiém Sinh ly Thyc vat
truong Pai hoc Su pham TP Ho Chi
Minh.

2.2. Phwong phap
2.2.1. Chudn bi méi truwong

Tao dugc nudi trén moi truong /2
(Guillard va Ryther, 1962; Guillard,
1975). Nuéc bién s dung cho méi
truong dwoc thu tai vi tri 1y mau va
dugc loc tai phong thi nghiém ngay sau
d6 bang binh hat chan khong qua gidy loc
Whatman GF/C (@ 47 mm, kich thuéc 15
1,2 um) va mang loc Advantec MFS,
Japan (@ 47 mm, kich thuéc 16 0,2 um).
Céc dung dich gbc khoang da luong, Vi

lrong va vitamin dugc gitr ¢ nhiét d6 4
°C trong téi dé s dung trong thoi gian
dai (Harrison and Berges, 2005)

2.2.2. Biéu kign nudi cay

Tao dugc nubi theo phuong phap
nudi cdy mé ban lién tuc (Wood et al.,
2005) trong binh tam gidc 250 ml véi
125 ml moéi treong. Cuong d6 anh sang
60 = 5 pmol/m?/s, chu ki sang: téi 12: 12,
nhiét d6 26 + 2 °C. Céc thi nghiém duoc
bé tri trong didu kién nudi cay long tinh
va long lic véi cuong d6 60 vong/phut.
2.2.3. Quan sat hinh thai té bao

Chaetoceros subtilis var. abnormis
Proschkina-Lavrenko duoc quan sat moi
ngay dudi kinh hién vi quang hoc.

2.2.4. Xdc dinh mdt dp té bao va diéu
kién nuéi cdy thich hep

Mat do té bao trong hai diéu kién
nudi cay long tinh va long lic duoc xéc
dinh théng qua viéc dém sé lwong té bao
hang ngay. 3 ml mau duoc lay mdi ngay
va duoc ¢b dinh bang lugol. B6 sung lai
bang méi truong f/2 twong dwong lwong
mau da lay. S luong té bao duoc dém
bang budng dém hong cau c6 do sau 0,1
mm, dién tich & vudng 1 mm?. Mat d¢ té
bao duoc tinh theo cong thuc Guillard va
Sieracki (2005).

Cac mat do té bao xuét phat duoc
khao sat la 2.500 tb/ml, 5.000 tb/ml,
10.000 tb/ml va 20.000 th/ml.

2.2.5. Xdc dinh dwong cong ting truong

Puong cong tang truong duoc Xac
dinh théng qua mat do té bao dém hang
ngay.

3. Kétqua
3.1. Hinh thai té bao
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3.1.1. Hinh thai té bao Chaetoceros
subtilis var. abnormis Proschkina-
Lavrenko trong diéu kign nudi cdy léng
tinh

O hai mat d6 té bao xuat phét 2.500
tb/ml va 5.000 th/ml, chudi té bao dai
khoang 5 — 10 th/chudi tir ngay thar 3 dén
ngdy thar 6. Sac thé cua té bao dam mau
va chiém khoang 1/2 thé tich té bao (anh
3.1,3.2).
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Anh 3.1. Sy thay d@6i hinh dang té bao
Chaetoceros subtilis var. abnormis twr
ngay (N) thi 3 d@én ngay thir 6 ¢ mdr do do
Xudt phat 2.500 th/ml trong diéu kién nuoi
cay long tink
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Anh 3.2. S thay dsi hinh dang té bao
Chaetoceros subtilis var. abnormis ter ngay
thiz 3 dén ngay thir 6 ¢ mdr dg do xudt phat
5.000 th/ml trong diéu kién nudi cdy léng
tinh
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O hai mat do té bao xuit phat
10.000 th/ml va 20.000 tb/ml, hinh thai té
bao va sic thé tuong tw nhu & hai mat do
trén. Tuy nhién, co sy hinh bao tur nghi tir
ngay tha 3 dbi voi mat do té bao xuét
phat 10.000 tb/ml va tir ngay tha 1 dbi
véi mat @6 té bao xuat phat 20.000 th/ml
(anh 3.3, 3.4).
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Anh 3.3. Su thay déi hinh dang té bao
Chaetoceros subtilis var. abnormis tu
ngay thi 3 d@én ngay thir 6 ¢ mar dé do
xuat phat 10.000 th/ml trong diéu kién
nudi cdy léng tink
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Anh 3.4. Sy thay déi hinh dang té bao
Chaetoceros subtilis var. abnormis tu
ngay thiz 1 dén ngay thir 4 6 mar dé do
xuat phat 20.000 th/ml trong diéu kién
nubi cay long tinh

3.1.2. Hinh théi té bao trong diéu kién
nudi cdy léng ldc
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O hai mat d6 té bao xuat phét 2.500
tb/ml va 5.000 tb/ml, chudi té bao dai
khoang 6 — 12 th/chudi tir ngay thar 3 dén
ngay thir 6. Sac thé dam mau va chiém
toan bo thé tich té bao tir ngay thir 3 dén
ngay thtr 4, chiém khoang 1/2 thé tich té
bao tir ngay tha 5 dén ngay thir 6 (anh
3.5,3.6).
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Anh 3.5. Sy thay doi hinh dang té bao
Chaetoceros subtilis var. abnormis tu
ngay thiz 3 d@én ngay thir 6 & mar dé do
Xuat phat 2.500 tb/ml trong diéu kién
nudi cay long ldac
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Anh 3.6. Sw thay déi hinh dang té bao

Chaetoceros subtilis var. abnormis tu

ngay thiz 3 dén ngay thir 6 ¢ mdr dg do
Xuat phat 5.000 th/ml trong diéu kién
nudi cay long ldc

O mat d6 té bao xuit phat 10.000
th/ml va 20.000 tb/ml, hinh thai té bao va
sic thé tuong ty nhu & hai mat do Xuét

phat trén. Tuy nhién, c6 su hinh bao tu
nghi tir ngay thir 4 (1 — 2 bao ta/chudi)
dbi v6i mat do té bao xuat phat 10.000
tb/ml va tr ngay thae 2 (2 — 6 bao
ta/chudi) ddi voi mat do té bao xuét phat
20.000 th/ml (anh 3.7, 3.8).
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Anh 3.7. Sy thay déi hinh dang té bao
Chaetoceros subtilis var. abnormis tzr
ngay thir 3 den ngay thir 6 o mdt do do
xuat phat 10.000 tb/ml trong diéu kién
nuoi cay long lac
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Anh 3.8. Su thay d@éi hinh dang té bao
Chaetoceros subtilis var. abnormis ter
ngay thiz 2 dén ngay thir 5 ¢ mdr dé do
Xuat phat 20.000 tb/ml trong diéu kién
nudi cay long ldic

3.2. Duwong cong ting truwong

3.2.1. Pwong cong ting trwong cua
Chaetoceros subtilis var. abnormis
Proschkina-Lavrenko trong diéu Kkign
nudi cdy léng tinh
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Mat d6 xudt phat 5.000 tb/ml c6
dudng cong tang truong hinh chix S dién
hinh, trong khi & 3 mat do té bao xuét
phét con lai c6 pha tang trusng khdng 6n
dinh (hinh 3.1).

Ca bdn mat do té bao xuét phat déu
c6 pha thich nghi mét ngay, pha tang

truong kéo dai 4 ngdy va dat mat do té
bao cuc dai ¢ ngay thu 5, sau d6 di vao
pha suy vong & cac ngay tiép sau (hinh
3.1)
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Mat dé té bao
(x 10.000 tb/ml)
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—o—Mat d6 2.500 tb/ml
Mat @6 10.000 tb/ml

NO N1 N2 N3

Thoi gian tang truong (ngay)
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=-Mat do 5.000 tb/ml
——Mat dd 20.000 tb/ml

Hinh 3.1. Puong cong tang truong cua Chaetoceros subtilis var. abnormis
Proschkina -Lavrenko trén mai truong f/2 ¢ cac mdt do té bao xuat phat khac nhau

Véi diéu kién nudi cay long tink

3.2.2. Pwong cong tang trwong cua
Chaetoceros subtilis var. abnormis
Proschkina-Lavrenko trong diéu kién
nudi cdy léng ldc

Mat do xuat phat 2.500 tb/ml va
5.000 th/ml, té bao cho duong cong ting
truéng hinh chit S dién hinh. Véi 2 mat
do6 xuat phat 10.000 tb/ml va 20.000
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tb/ml, duong cong tang truéng khéng
dién hinh véi pha suy vong khéng 6n
dinh (hinh 3.2).

Ca bdn mat do té bao xuét phat déu
c6 pha thich nghi 1 ngay, pha tang truong
kéo dai 3 ngay va dat mat do té bao cuc
dai & ngay tha 4, sau d6 di vao pha suy
vong & cac ngay tiép sau (hinh 3.2).
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Thoi gian tang truong (ngay)
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Hinh 3.2. Puong cong tang fruong cua Chaetoceros subtilis var. abnormis Proschkina-Lavrenko
trén moi truong /2 ¢ cac mdt dé xuat phat khac nhau vdi diéu kién nubi cay long lac

4.  Thao luan

Trong diéu kién nudi ciy long tinh,
& cac mat do té bao khac nhau co sb
lwong té bao trong chudi thap, trung binh
tr 5 -10 tb/chudi; thé sic t6 chiém
khoang 1/2 thé tich té bao tir ngay thu 3
dén ngay tht 6 (anh 3.1, 3.2, 3.3, 3.4),
mat do té bao t6i da thap hon so véi diéu
kién nuéi cay long lac (hinh 3.1, 3.2).
Diéu kién nudi cdy long tinh da gay ra su
ling dong cua cac té bao tao, 1am cho tao
khéng tiép xac day du véi anh sang va
chat dinh dudng, su trao ddi khi trong
mdi truong nudi cdy va khong khi kém
va gay ra sy phan tang nhiét trong cot
nudc (Lavens va Sorgeloods, 1996).

Trong khi do, véi diéu kién nudi
cay long lic & cac mat do té bao khac
nhau c6 sé lugng té bao trong chudi cao
hon, trung binh 6 — 12 tb/chudi; sic thé
dam mau va chiém toan bo thé tich té bao
tr ngay thir 3 dén ngay tha 4, chiém
khoang 1/2 thé tich té bao tir ngay tht 5
dén ngay thr 6 (anh 3.5, 3.6, 3.7, 3.8) va
mat do té bao qua cic ngay cao hon so

v6i didu kién nudi cdy long tinh (hinh
3.1, 3.2). biéu kién nay da gay ra su xao
tron cot nudc, ngan chan su Iéng dong
cua tao, dam bao tit ca cac té bao trong
quan thé tiép xac déu véi anh sang, céc té
bao trai qua chiéu dai cua chu ky sang-toi
mot cach day du, phan phdi déu chat dinh
dudng va giam cac gradient tai bé mat
cua cac té bao, gidp loai bo oxi quang
hop tao ra, tranh sy phan tang nhiét trong
cot nudc, cai thién sy trao dbi khi gitra
mdi trudng nudi cdy va khong khi, cung
cap ngudn carbon ¢ dang carbon dioxide
cho quang hop ¢ tao. Ngoai ra, Su su Xao
tron 1am bé xung carbon dioxide gitp
chéng lai su thay déi pH ciia méi truong
d6 1a su can bang CO,/HCO; (Lavens va
Sorgeloods, 1996). Chinh diéu nay da
gilp cho té bao vi tao Chaetoceros
subtilis  var. abnormis  Proschkina-
Lavrenko c6 duoc hinh théi, sic thé va su
tang trudng tot hon so véi diéu kién nudi
cay long tinh.

Theo Richmond (2004), & mat d6 té
bao Chlorella cao nhit la 2,33 g/l tao ra
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gradient &nh sang cao nhat trong céc binh
nudi, tdc do x&o tron tang lam cuong do
quang hop cua té bao ting lén 50%.
Trong thi nghiém véi mat do té bao xuét
phat 5.000 th/ml, diéu kién long lic da
thich hop, gilp tao st dung hiéu qua birc
Xa &nh sang chiéu vao méi trudng va
nguon dinh dudng trong méi trudng, Vi
vay hinh thai té bao va thé sic t6 cua té
bao & mat do xuat phéat nay tét hon so v6i
cac mat do té bao xuét phat khac.

Vi mat d6 té bao xuat phat 10.000
tb/ml va 20.000 tb/ml & ca hai diéu kién
nudi cdy déu gay ra hién twong hinh
thanh bao tir nghi véi mat do cao (anh
3.3, 3.4, 3.7, 3.8). Nguyén nhéan, ¢ hai
mat do té bao cao nay lam tiang hiéu qua
st dung chat dinh dudng trong qué trinh
tang truong gay ra Sy suy giam nhanh
chong dinh dudng. Theo Kuwata et al.
(1993), sy thiéu hut nitrogen va phosphor
trong moi trudng dan dén sy hinh thanh
bao tur nghi; ngoai ra, nong silicic acid

cling bi giam manh trong ca pha tang
treong va hinh thanh bao tu nghi.
5.  Kétluan

Su tang truong cua Chaetoceros
subtilis var. abnormis Proschkina-
Lavrenko trén moéi treong f/2 ¢ cac mat
do té bao xuit phét khac nhau voi diéu
kién nudi ciy long lic cho két qua tét hon
s0 vai diéu kién nudi cay long tinh.

Piéu kién nudi cay long lic gidp
tdo tdng trudng nhanh hon (dat mat do té
bao cuc dai ¢ ngay thir 4 thay vi ngay thu
5 & diéu kién nudi ciy long tinh) va sinh
khéi t6i da cua quan thé 16n hon (150.000
tb/ml thay vi 80.000 tb/ml).

Mat do té bao xuét phét 5.000 th/ml
trong diéu kién nudi ciy long lic cho két
qua tét nhat.

CO hién tugng hinh thanh bao tur
nghi ¢ ngay thir 2 va thir 3 & cdc mat do
té bao xuédt phat cao 10.000 tb/ml va
20.000 tb/ml trén ca hai diéu kién nudi
cay.

TAI LIEU THAM KHAO
1. Nguyén Thanh Mai, Trinh Hoang Khai, Pao Vin Tri, Nguyén Vin Hung, (2009),
“Nghién ctru phan lap, nudi cay in vitro tao silic nuéc man Chaetoceros calcitrans
Paulsen, 1905 va ung dung sinh khdi tao lam thic an cho tém he chan tring
(Penaeus vannamei )”, Science & Technology Development, vol. 12 (13), pp. 28 -

36.

2. Andersen R. A., Kawachi M. (2005), Traditional microalgae isolation techniques,
In: Andersen R. A. (ed.), Algal culturing techniques, Elsevier Academic Press, pp. 85

—-100.

3. Chisti Y. (2007), “Biodiesel from microalgae”, Biotechnology Advances, vol. 25, pp.

294 - 306.

4. Chotipuntu P. (2005), “Marine Diatom (Chaetoceros calcitrans) as a Monospecies
Diet for Conditioning Oyster (Crassostrea belcheri Sowerby) Broodstock”, Walailak

J Sci & Tech, vol. 2(2), pp. 201-207.

5. Guillard R. R. L. (2005), Purification methods for microalgae, In: Andersen R. A.
(ed.), Algal culturing techniques, Elsevier Academic Press, pp. 117 — 133.

130



Tap chi KHOA HOC BHSP TPHCM Pham Thi Héong va tgk

6.

7.

10.

11.

12.

13.

Guillard R. R. L. and Sieracki M. S. (2005), Counting cells in cultures with the light
microscope, In: Andersen R. A. (ed.), Algal culturing techniques, Elsevier Academic
Press, pp. 239 -253.

Harrison P. J. and Berges J. A. (2005), Marine culture media, In: Algal culturing

techniques, Elsevier Academic Press, pp. 21 — 35.

Kuwata A., Hama T. and Takahashi M. (1993), “Ecophysiological characterization
of two life forms, resting spores and resting cells, of a marine planktonic diatom,
Chaetoceros pseudocurvisetus, formed under nutrient depletion”, Marine Ecology
Progress Series, vol. 102 (30), pp. 245 — 255.

Lavens P. and Sorgeloods P. (1996), Manual on the production and use of live food
for aquaculture, Fao Fisheries Technical Paper, vol. 361, pp. 10 — 30.

Richmond A. (2004), Handbook of Microalgal Culture, Blackwell Science Ltd., pp.
125-178.

Sunlu F. S., Kutlu B. and Buyukisik H. B. (2010), “Comparison of Growth Kinetics
of Chaetoceros gracilis Isolated from Two Different Areas in the Aegean Sea (The
Bay of Izmir and the Homa Lagoon)”, Journal of Animal and Veterinary Advances,
vol. 9 (13), pp. 1796-1803.

Tomas C. R., Hasle G. R., Steidinger K. A., Syvertsen E. E., Jangen K. (1996),
Identifying marine diatoms and dinoflagellate, Academic Press, Inc., pp. 28 — 240.
Wood A. M., Everroad R. C. and Wingard L. M. (2005), Measuring growth rates in
microalgal cultures, In: Andersen R. A. (ed.), Algal culturing techniques. Elsevier
Academic Press, pp. 256 — 287.

(Ngay Toa soan nhan duoc bai: 10-5-2011; ngay chap nhan déng: 02-6-2011)

131



