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ABSTRACT

Research has identified the best development of algae Chaetoceros sp in f2 medium (396.30 +
1.53 universal serial MDCD reached cells/ml) and the lowest in the general medium
(universal serial reached 381.17 £ 1.26 cells/ml). The maxima density and the average density
of algae in the experiments with different initial density from 60 — 120 universal serial
cells/ml did not significant different (p> 0.05). But the best initial density of Chaetoceros sp
in the laboratory is 100 thousand cells/ml. Algae farming with low initial density had more
stable culture of equilibrium phase than with high initial density. On the other hand, micro —
algae Chaetoceros sp no fluctuation in salinity wide. Algae grow well in the salinity range 25
— 30ppt. Chaetoceros sp in closed system of biosecurity condition with initial density of 100
thousand cells/ml, f2 medium, salinity 30 %o, can achieve maximum density of 385.08 + 1.01
universal serial cells/ml.

Keywords: Micro — algae, Biosafety.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Déi twong va vit ligu nghién ciru

Poi tuwong nghién ciru

Tao Chaetoceros sp duoc lay tir phong luu trit giéng ciia Cong ty Co Phan Chan Nuéi C.P
Viét Nam chi nh&dnh Binh Binh 3, tao dung cho thi nghiém dugc lay ¢ pha Logarit.

Vat liéu nghién cizu

Mbi truong F2, TMRL va méi truong tong hop.

Dia diém va théi gian nghién cizu

Thi nghiém 1,2,3 tai phong PLANKTON LAB — Chi nhanh Binh Dinh 3.

Thi nghiém 4 tién hanh tai phong thi nghié¢m PHOTOBACTERIA PLANKTON, Chi nhanh

Binh Binh 3, M¥y Ar) — Phu My, Binh binh. )
Nghién ctru duoc tién hanh tr ngay 1/1/2012 dén 20/5/2012.

Phwong phap nghién ciu

Phirong phdp b tri thi nghiém

Céc thi nghiém duoc bé tri trong nha thi nghiém tao caa Trai gidng tdm C.P Viét Nam, duoc
thiét ké dic biét va c6 day du cac thiét bi phuc vu cho viéc nubi tao sinh khéi (cac yéu té phi
thi nghiém da duoc ddng nhat trong qua trinh thyuc hién). Nghién ctru duoc chia lam 4 thi
nghiém:

Thi nghiém 1: Nghién ctu anh huéng cia moi truong dinh dudng téi sy phét trién cua vi tao
Chaetoceros sp.Thi nghiém dugc tién hanh véi 3 Moi truong (MT) trong do: CT1: Mai
truong tong hop, CT2: Mai trudng TMRI, CT3: Moi truong 2. Ba mdi trudng duoc bé tri
ngau nhién hoan toan vao 3 can nhya thé tich 20L, m&i méi truong lap lai 3 lan tong s6 can
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thi nghiém 1a 9 can. Piéu kién mdi truong: CDAS: den huynh quang 220W; Nhiét do: 25 -
27°C; Po man: 30%o; Mat do ban dau: 80 van th/ml. CKCS: 24/24h.

Thi nghiém 2: Nghién ctru anh huéng cia ¢ man téi sy phét trién cua vi tao Chaetoceros sp.
Thi nghiém duoc tién hanh vai 4 cong thirc (CT) thi nghiém trong d6: CT1: 20%o, CT2: 25%b,
CT3: 30%o, CT4: 35%0. Cac cdng thirc dugc bd tri ngau nhién hoan toan vao 4 can nhya thé
tich 201, mdi cong thirc lap lai 3 lan tong s6 can thi nghiém 1a 12 can. Cac diéu kién moi
truong: CDCS: dén huynh quang 220W; Nhiét do: 25 — 27°C; Moi truong: rit ra tur thi
nghiém 1; CKCS: 24/24h. Mat d6 ban dau 80 van tb/ml.

Thi nghiém 3: Nghién ciu anh huong cia mat do ban dau toi sy phat trién cua vi tao
Chaetoceros sp. Thi nghiém duoc tién hanh véi 4 mat ¢ (MD) thi nghiém tuong tng Véi céc
mat do: 60, 80, 100, 120 van tb/ml dugc b tri ngdu nhién hoan toan vao 12 can nhya thé tich
20lit (m&i mat d6 duoc lap lai 3 lan). Cac diéu kién méi truong: CDCS: dén huynh quang
220W; Nhiét do: 25 — 27°C; Moi truong: rat ra tir thi nghiém 1; ¢6 man rdt ra tir thi nghiém 2;
CKCS: 24/24h.

Thi nghiém 4: Ap dung két qua thu duoc & 3 thi nghiém trén dé thar nghiém nudi thu sinh khoi
vi tdo Chaetoceros sp trong h¢ thong nu6i kin an toan sinh hoc. Cac 10 thi nghiém dugc ticn
hanh trong céc bé c6 thé tich 4m®, qué trinh nuéi dwoc lap lai 3 1an.

Phuong phdp xdc dinh cac chi tiéu nghién cuzu

Xéc dinh mdt do té bao tdo bang buong @ém hong cau. Viée xac dinh s6 luong té bao tao
dugc tién hanh bang cach dém té bao trén buong dém hong cau Neubacur’s Hemacytometer,
buong dém c6 25 6 vudng lén, moi 6 vubng I6n cd 16 6 vudng nho, moi & vong nho cé dién
tich 0.0025mm? va d6 sau budng dém 13 0.1mm.

Phirong phdp ldy mau tao: Mau tao duoc liy 1 lan/ngay vao lic 8 gio 30 phit sang va mdi lan
ldy 2ml. Mau tao duoc dung trong hop dung mau va dugc ¢6 dinh bang dung dich Neutral
Lugol’s

Phuong phdp xdc dinh mdt do tao bang budng dem: Lac déu mau tio, ding pipet paster hit
mau tdo xit vao buong dém dd duoc ddy san lamen, d¢ lang mot Ilc roi dua vao thi truong
kinh dé dém, dém ¢ vat kinh x10, moi mau tao dugc dém 3 lan.

Cong therc tinh mdr dé té bao tdo:

Néu mat do tao thua (dugi 10° th/ml) thi ta dém tai A, ¢ N té bao:

Mat d¢ té bao (tb/ml) = % x10*

Néu mat do té bao day (trén 10° th/ml) thi ta dém 5 6 I6n tai B, c6 N té bao:

Mat do té bao (tb/ml) = Nx5x10*

Phirong phdp dém: Str dung budng dém hong cau higu Thomas ciia Nhat c6 dién tich 1mm?,
d6 séu 0,2mm. Bém s6 lugng tao co trong 4 6 Ion.

Phuwong phép xi Iy sé liéu

Céc 6 liéu duoc thu truc tiép trong qué trinh tién hanh thi nghiém. S6 liéu duoc xir ly theo
phuong phap thong ké sinh hoc trén phan mém microsoft Excel 2003 va SPSS 16.0.

KET QUA VA THAO LUAN

Anh huéng ciia méi trudng dinh duéng khéc nhau 1én sy phat trién ciia tao Chaetoceros sp

Hién nay trén thé gioi co rat nhiéu méi truong dinh duorng khac nhau dugc sir dung cho nu6i
tao. TUy theo ting loai tao, tinh chit nudc, ngudi ta co thé chon ra loai moi truong thich hop
nham dat duoc sinh khdi cao voi gia thanh thap. Trong nudi tao, mdi truong nNUOI cay co day
du cac thanh phan, ham lugng dinh dudng va tuong dong V61 moi truorng séng ty nhién cua
tao, tao diéu kién thuan lgi cho tao phat trién tot nhat ca vé sé lugng va chat lugng. Trong qua
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trinh thi nghiém, t6i d& b tri 3 mdi truong dinh dudng khac nhau. Voi cac méi truong nudi
khac nhau, két qua theo doi su phét trién cua tao duoc trinh bay ¢ Bang 1 va Hinh 1.

Bang 1. Sy phat trién cuia tio Chaetoceros sp & cic mdi truong khac nhau (van th/ml)

NGaY U3 MT1 MT?2 MT3
gay MUOl “Mat do (van th/ml)  Matdo (van tb/ml)  Mat do (van tb/ml)
0 80,00+0,00? 80,00+0,00° 80,00+0,00°
1 82,67+0,58° 84,50+0,50° 87,92+0,14°
2 104,67+1,53° 117,92+1,13° 123,50+1,32°
3 148.10+2,11° 156,33+1,18° 160,50+2,38°
4 198,92+1,01° 226,58+1,63" 249,33+1 53
5 230,58+2,32° 254,67+2,32" 326,00+2,00°
6 270,17+2,02° 300,58+2,40° 396,30+1,53
7 381,17+1,26° 393,08+1,52% 372,67+2,08°
8 300,33+1,52° 323,67+1,13° 324,92+1,13°
9 194,58+1,66° 265,00+2,14° 285,60+1,45%
10 145,67+3,22° 195,42+2,18" 223,08+1,88°
MDbCD 381,17+1,26° 393,08+1,52° 396,30+1,53°
MDTB 195,49+1,67° 231,78+1,47" 254,98+1,40°

Ghi cha: So liéu trinh bay la gia tri trung binh + dg léch chudn (SD) (van tb/ml). Trong cung
m¢t hang céc chir céi viet kém bén trén khac nhau chi sy khac nhau cé y nghia thong ké
(p<0,05).

Két qua theo ddi qué trinh sinh truéng cua tao duoc trinh bay & Hinh 1 va Bang 1 cho thay 2
ngay nudi dau su phét trién cua tao khdng co su sai khac nhau gilra cac moi truong thi nghiém
(p>0,05). Bat dau tir ngay nudi thir 3 tro di, ¢4 xuat hién su sai khéc co ¥ nghia thong ké
(p<0,05) vé qué trinh sinh truéng caa tao trong 3 moi truong thi nghi¢m. Diéu nay c6 thé giai
thich 1a do nhirng ngay dau tién do mat do tao con it, nhu cau vé dinh dudng khéng nhiéu nén
mat d6 tao & cac moi trudng thi nghiém khdng co su sai khac dang ké. Su sai khac nay duogc
thé hién rat rd & Hinh 1. Trong 3 moi truong thi nghiém tao Chaetoceros sp déu phat trién
dugc. Tuy nhién sy phét trién caa tao c6 sy khac biét & cac mai truong.
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Hinh 1. Su phét trién cua tao Chaetoceros sp. & cac méi truong khac nhau

Két qua kiém dinh thong k& mat do6 trung binh va mat dé cuc dai cua tao & cac mdi truong
thi nghiém cho thiy sy khac nhau nay khéng c6 y nghia (véi p>0,05) giita 2 méi trudng
tong hop va méi truong f2 nhung khac nhau c6 y nghia (voi p<0,05) gitta 2 moi trudng
tong hop va moéi truong f2, gitta moéi truong TMRI va méi trudng £2. Didu ndy c6 thé giai
thich dya vao thanh phan caa tirng méi truong. Ba méi truong trén déu co cac thanh phan
chinh 1a dam, 1an, silicat, EDTA tuong d6i gidng nhau véi ngudn dam déu 1a mudi NaNOs, la
chat c6 thé sir dung dé nudi tao. Ngudn lan déu la mudi (H,PO4)" cua K hoic Na. Ngudn silic
déu 12 mudi cua Na,SiOs. Trong thanh phan déu chira Fe®*. Pay 1a cac phan tir mang dién can
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thiét cho qua trinh quang tong hop cua tao. Trong d6 nito can thiét cho sy tao thanh protein &
tao — chit dinh dudng chinh cua tao, phdtpho can thiét cho qué trinh tao thanh mang té bao va
cac hop chat ning lugng. Tuy nhién, ham luong cua céc thanh phan chinh nay trong moi
truong téng hop déu thap hon rat nhiéu so véi hai moi truong TMRI va méi trudng 2. Chinh
Vi vy ma tao trong mdi truong tdng hop c6 mat d6 thip hon nhiéu so véi tao trong hai moi
truong kia.

Bang 2. So sanh mat d6 cuc dai gitra cac cong thiec thi nghiém

Cong thic Mat do cuc dai (van tb/ml)
MT1 381,17+1,26°
MT?2 393,08+1,52°
MT3 396,30+1,53"
Mat d6 (van tb/m1)

Hinh 2. Mat d6 tao Chaetoceros sp ¢ cac moéi truong dinh dudng khac nhau

Tao phat trién tot nhat & moi truong 3 (CT3) véi mat do cuc dai (MPCPD) 1a 396,30+1,53
van té bao/ml (tb/ml) vao ngay nudi thir 6, tiép dén la CT2 véi MPCPD 1a 393,08+1,52 van
tb/ml vao ngay nudi thi 7 va cudi cing 1a CT1 véi MPCD 381,17+1,26 van tb/ml. MPCD,
thoi gian dat MDCD & cac CTTN da c6 su sai khac. Tur cac két qua trén cho thay: Mai
truong 2 1a moi trudng dinh dudng tét cho sy phat trién cua tao Chaetoceros sp. Két qua nay
c6 thé duogc giai thich dya vao thanh phan va ham lugng dinh dudng ciia cac mdi truong. Ca
ba moi truong déu c6 cac thanh phﬁn dinh dudng chinh giéng nhau nhu: KNO3, KH,POy,,
EDTA, FeCls. Tuy nhién, gita cac méi truong van c6 nhitng su khac nhau. Khi so sanh moi
truong tong hop va moi truong TMRI  ta thiy: Moi truong tong hop ¢ thanh phan dinh
dudng don gian, thiéu cac nguyén té vi lugng nhu: Cu, Zn, Co, Mn, Mo va mét s6 vitamin
nhu: By, Bs. Pay c6 thé 1a nguyén nhan dan dén méi truong tong hop khdng thich hop cho tao
Chaetoceros sp phat trién bang mdi truong TMRI. Ngoai ra trong qua trinh nudi ¢ moi truong
f2 duoc b sung cac nguyén t6 vi lugng can thiét cho sy phat trién cua tao Chaetoceros sp.
Mbi truong f2 va TMRI déu chira cac thanh phan chinh giéng nhau nhu KNOs, KH,POy,
Na,SiOs, EDTA, FeCls. Pay 1a nhitng thanh phan cau tao nén cac chat dinh dudng quan trong
cho tao. Ham luong cac thanh phan trén trong hai méi truong f2 va TMRI nhin chung ciing
khong chénh léch nhau nhiéu (p>0,05). G méi truong f2 va TMRI tuy c6 diém gidng nhau
nhu trén nhung thanh phan cua timg méi trudng f2 va TMRI Vin c¢6 diém khac nhau & chd:
mdi truong TMRL ¢6 ham lugng dam va silic thip hon méi truong 2 va thiéu vitamin B1 va
thiéu céc nguyén t6 vi lugng Co, Mn.... Dam déng vai trd quan trong trong viéc san xuat sinh
khéi, silic dong vai trd quan trong trong hinh thanh véch té bao. Cac nguyén t6 vi lugng can
thiét cho cac phan ing enzim, cac vitamin ¢ nhiéu chirc ning khac nhau (ké ca vai tro cb
dinh va giai phong CO,) va sinh tong hop acid béo. C6 I& do thanh phan méi truong 2 diy dua
hon, hoic Ia do ham Iugng dam va silic nhiéu hon, hoic do ca hai ly do trén nén tao trong moi
truong f2 ¢6 mat do cao hon so v4i méi truong TMRI. Qua day ta thay, moi truong dinh
dudng anh huong truc tiép dén sinh khéi va chat luong caa vi tao. Vi vay, méi trudng nudi
cay tao khdng chi doi hoi phai c6 thanh phan dinh dudng ddy di ma ham luong céc chat dinh
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dudng ciing phai ¢am bao dé tao cd chat luong va sinh khdi cao nhat. Két qua thi nghiém trén
caa chling ti chi ra rang, c6 thé dung CT2 hodc CT3 dé nudi sinh khdi tao trong binh 20lit.
Tuy nhién, dé c6 thé thu duoc tao co chat luong tét nhat thi nén ding CT3 dé nudi sinh khoi
tao Vi V&i moi trudng ndy, tao phat trién déu va dat MPCD cao nhit, qua trinh tan lyi xay ra
cham. Bé c6 thé thu duoc tao dat sinh khdi cao nhét thi nén thu trude khi chung dat MPCD
(thu & ngay nudi thir 4 hoic 5) vi khi dat mat do cuc dai, cac yéu t6 dinh dudng bi can kiét
lam sinh khéi tao va chat heong tao giam xudng nhanh chong. Khi kiém dinh SPSS cho thay
MDCD giita CT3 va CT2 ¢ su sai khac ¢ y nghia théng ké (p<0,05). Két qua phan tich trén
day cho thdy moi truong 2 va moi truong TMRI déu thich hop véi su phat trién cua quéan thé
tao Chaetoceros sp. Két qua nay ciing gong vai két qua nghién ctu caa Nguyén Thi Huong
(2001) dbi vai tao C. calcitrans méi truong 2 ciing thich hop cho sy phét trién caa tao nay.
Tréi voi két qua nghién ctru ciia Pham Thi Lam Hong (1999) dbi véi tao C. muelleri: Tao phét
trién rat kém trong moi truong f2 mac du loai tao C.muelleri da duoc nudi bang méi truong f2
rat thanh cong & mot s6 nudc trén thé gioi (Uc, Nauy). Tir nhitng két qua phan tich ¢ trén va
qua hinh 3.1 ta thdy tirng ngay thir 4 tré di, dudng cong sinh truéng cua 16 thi nghiém trong
mdi truong dinh dudng 2 tach hin dudng cong sinh trudng cua hai mdi truong dinh dudng
con lai. Mt khéc, sau khi dat mat d6 cuc dai, méi truong f2 van giit dwgc su phat trién 6n
dinh va tan lui chdm hon so véi méi truong dinh dudng tong hop va TMRI. Vi thé t6i chon
mdi trudng f2 dé ding cho thi nghiém sau.

Anh hwéng cia dd min dén sy phat trién caa tao Chaetoceros sp.

D6 man 1a mot trong nhiing yéu té rat quan trong quyét dinh ¢én s phan b ciing nhu sy sinh
trudng va phét trén cua tao, quyét dinh dén két qua nudi sinh khdi tao. MJi loai tao déu cé
bién d6 d6 man khac nhau: c6 loai rong mudi, cd loai hep mudi, c6 loai thich d6 man cao, cé
loai thich d6 man thip. Bién d6 dao dong do man caa mdi loai tao 1a khac nhau. Vi vay, dé
nudi thu sinh khdi tao dat dwoc hidu qua cao can tién hanh nghién ctru do man thich hop cho
su phat trién cua cac loai tao n6i chung va Chaetoceros sp noi riéng. Bé xac dinh duogc
khoang d6 man tdi uu cho viéc nudi sinh khéi tao Chaetoceros sp, thi nghiém vai 4 cong thac
(CT) khéac nhau dugc thuc hién. Két qua nghién ctru duoc trinh bay ¢ Bang 3 va Hinh 3.

Bang 3. Sy phét trién ciia tio Chaetoceros sp nudi & cac dd man khac nhau (van tb/ml)

Ngay CT1 CTZMAt . CT3 — CT4 —
A A AA at do at do at do
nuol Mat o (vanto/ml) o to/mi) (van th/ml) (van th/ml)
0 80,00+0,00° 80,00+0,00°% 80,00+0,00° 80,00+0,00°
1 83,42+0,38° 87,00+0,90° 92,17+0,76° 89,67+1,15°

2 99,58+1,63° 120,92+1,70° 130,75+0,75° 130,58+1,70°
3 147,75+1,14¢ 162,17+2,93¢ 166,85+2,02° 173,60+1,38°
4 196,92+2,04° 244,75+1,56" 236,33+3,41° 230,83+0,76°
5 235,50+0,86¢ 260,10+2,21° 266,67+1,84° 276,18+2,25°
6 318,75+3,03¢ 344,58+2,08° 398,35+1,02° 367,25+2,04°
7 367,60+0,38° 396,93+0,82° 343,92+1,381 382,43+2,13P
8 305,25+0,90° 362,83+2,02° 319,43+1,38" 288,42+1,381
9 216,75+1,56° 302,25+2,38° 274,23+2,68" 244,77+1,91°
10 198,08+1,514 274,02+2 47° 214,83+1,42° 142,77+2,71°
MDCPb  367,60+0,38° 396,93+0,82° 398,35+1,02° 382,43+2,13°
MDTB  203,29+1,34¢ 229,6+1,91° 239,41+1,51° 218,77+1,58°

Ghi cha: Sé liéu trinh bay la gia tri trung binh + do léch chudn (SD) (van tb/ml). Trong cung
m¢t hang céc chir céi viet kém bén trén khac nhau chi sy khac nhau cé y nghia thong ké
(p<0,05).
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Theo két qua nghién ciu thi tir ngay thar 1 dén ngay thir 3 cac cong thirc thi nghiém c6 sy sai
khac nhung khong 16n. O céc cong thuc tao déu phét trién duoc & cac do man khac nhau tuy
c6 su khac nhau vé mat do giira cac cong thic thi nghiém. Didu nay ching to tao & tat ca cac
cong thic thi nghiém déu bat dau thich nghi, thich tng véi méi truong maéi va déu phét trién
duoc, chirng t6 tao Chaetoceros sp c6 kha ning chiu dung rét I6n nhimng thay doi vé do man
hay day la loai rong mubi. Biéu nay ciing rat tring hop voi nhan xét cia Coutteau (1996) thuc
vat phi du bién c6 kha ning chiu dung rat I6n nhirng thay d6i vé d6 man. Theo Hu (2004),
nhiéu loai tao c6 kha ning tich lity nhiing phén tir nho dé diéu chinh &p suat tham thau nham
thich ang véi sy thay doi vé d6 man hoac ap suat tham thau caa méi truong.
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Hinh 3. Su phét trién caa tao Chaetoceros sp & cac thang ¢6 man khéac nhau

Bit dau tir ngay thir 4 dén ngay thir 10 thi mat do ¢ cac cong thie thi nghiém ¢4 c6 sy khac
nhau 16n hon. Tir ngay tha 6 tro di tao ¢ CT2, CT3 van ludn phat trién manh nhat, c6 mat do
cuc dai cao nhat 396,93+0,82 van th/ml va 398,35+1,02 van tb/ml theo tht tu twong @ng, va
thoi diém dat méat do cuc dai som hon so vdi tao c6 d6 man khac. Pat cuc dai s6m hon nhung
pha can bang lai kéo dai. Con ¢ CT1, CT4 c¢6 mat do thap hon va mat d6 cuc dai lan luot la
367,60+0,38 van th/ml va 382, 43+2,13 van tb/ml. Tao & CT4 ludn phat trién véi mat do thip
hon. Tuy nhién, két qua kiém dinh thong ké cho thdy sy khéc nhau vé MPCPD giita CT2 va
CT3 la khéng c6 y nghia (p>O 05), con sy khéc nhau giita CT3 va CT4 la c¢6 y nghia thong ké
(p<0,05), su khac nhau nay dugc thé hién rd ¢ hinh 3. Tur d6 cho thay, ¢ man 35ppt khong
nam trong gii han toi uu cho su phat trién cua tao Chaetoceros sp va khoang tdi wu nhat
thich hop cho sy phét trién caa Chaetoceros sp 14 tir 25%o — 30%o. Bén canh d6 ta thiy duong
cong sinh truéng cua tao & CT2, CT3 tuwong d6i déu va 6n dinh, sau khi dat cuc dai mat do
cua tao khéng giam manh nhu cac cong thac thi nghiém con lai.
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Hinh 4. Mat do cuc dai cia tao nudi & cac d6 man khac nhau
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Bang 4. So sanh mat do cuc dai gitra cac cong thirc thi nghiém

Cong thirc Mat d¢ cwc dai (van tb/ml)
CT1 367,60+0,38°
CT2 396,93+0,82°
CT3 398,35+1,02°
CT4 382,43+2,13°

Khi phan tich anova va so sanh LSDg s thi thiy rang, mat d6 cuc dai cua tao nudi & cac cong
thirc 1a c6 sy khac nhau ro rét. Nhu vay tao Chaetoceros sp c6 xu hudng wa d6 man cao, phat
trién téi wu & d6 man 25 — 30ppt nhung c6 kha ning phat trién trong bién do dao dong d6 man
rong vai mat do cuc dai va mat do trung binh khac nhau khong c6 y nghia vé mit théng ké
(p>0,05) tir 20 — 35ppt. Diédu nay ¢ y nghia rat 16n vé mat tng dung trong cong ngh¢ nudi
sinh khéi tao: Trong khoang do man tur 20 — 35ppt, ta co thé nudi tao & bat cr d6 man nao ta
muén vai snh khdi tao dat duoc gan nhu nhau. Khoang d6 man rong nay hoan toan phu hop
v6i dic diém phan bd tu nhién caa ching: Phan b & nudc ngot, vira phan bé & ving nuéc
bién. So vai két qua nghién ctiu cua Lé Chi Vién (1994) thi thay rang ¢6 man tdi vu cho tao
Chaetoceros sp. va d6 man ti uu cua tao C. calcitran: 25 — 30ppt. Do man ti uu nay cao hon
S0 V&i 6 man téi wu caa tao C.muolleri va C.gracilis. D6 man toi vu dé wong cac loai vi tao
la 20 — 24ppt. Ba loai tao nay (C.gracilis, C. muellri va Chaetoceros sp déu la nhiing loai tao
silic don bao nhap noi. Tao Tetraselmis suecica va tao Nanochloropis oculata c6 d6 man toi
uu cao hon, 30 — 45ppt va 30 — 35ppt. MBCD ¢ CT3 14 398,35+£1,02 van tb/ml lai 16n hon so
vGi 6 CT4 la 382,43+2,13 van tb/ml. Vi vay, d6 man thich hop duogc chon trong thi nghiém
nay cho tao Chaetoceros sp la 30ppt. Két qua ndy ciing tuong tu v4i nghién cau cia Lé Chi
Vién (1994) dbi véi loai (tao silic trung thm) phat trién tot nhat & ¢6 man 25 — 30ppt.

Anh huéng ciia mat d9 ban dau dén sw phat trién cia tao Chaetoceros sp.

Lya chon mat do tao ban dau phd hop ¢d y nghia rat lon trong luu gitr, nhan gidng, nudi sinh
khéi vi tao lam thire an twoi sdng cho san xuat gidng cac ddi tuong thuy hai san. Mat d6 nuoi
ban dau 1a mét trong nhitng yéu t ¢6 lién quan mat thiét dén sinh khoi va thoi gian tao dat
mat do cuc dai. Khdng phai & mat do ban dau nao tao ciing c6 thé phat trién duoc. Mat do toi
wu ciing khic nhau déi voi tung loai tado. Co loai ddi hoi mat do ban dau lon nhu
Nanochloropsis oculata nhung c6 loai chi cin mat do ban dau thap. Viéc xac dinh mat d6 ban
dau thich hop rat c6 y nghia trong thuc té san xuat. Ty thuoc vao nhu cau san xuat, ching ta
c6 thé ting mat d6 ban dau & mirc do nao d6 nham rat ngan thoi gian tao dat sinh khdi cuc
dai. Trong truong hop khéc, can duy tri lugng tao nudi trong mot thoi gian dai thi can mot
mat do nudi thich hop. Két qua thi nghiém duoc trinh bay ¢ Bang 5 va Hinh 5.

Két qua ¢ Hinh 5 va Bang 5 cho thy rang trong thoi gian dau (khoang tir ngay 1 dén ngay 5),
Su tang trudng cua tao gan nhu ty 18 thuan véi mat do ban dau cang cao thi mat do té bao theo
thoi glan Cung cang cao. D1eu nay ciing hoan toan hop ly vi khi s6 luong té bao ban dau tham
gia vao qué trinh phan cit té bao cang cao thi s6 luong té bao duoc tao ra cang Ién. Theo Hoang
Thi Bich Mai (1995) néu c6 s6 lugng té bao tham gia phan cit cang nhiéu thi mat d¢ tao cang
nhanh. Diéu nay c6 ¥ nghia rat I6n trong cong nghé sinh hoc tao nham rit ngan thoi gian cua
pha 1 (pha thich nghi). Theo O’Meley va Daintith (1993) cAp mot s6 lugng I6n té bao dé mat do
ban dau cao la céch rat ngan thoi gian cua pha thich nghi. Trong truong hop can tao gap ta cO
thé ding mat d6 ban dau lon dé mau c6 dugc s luong tao can thiét. Vao nhung ngay dau caa
qué trinh thi nghiém & cac mat do ban dau cao tao phat trién manh hon so v&i cac mat do thip
la MP1 va MD2. Bén canh d6 MBDCD & 16 c6 mat d6 ban dau cao 1a MP3 100 van va 120
van (MD4) ciing dat sém hon vao ngay thir 5 va thir 6. L6 c6 mat 6 ban dau cao thi mat do té
bao cang nhiéu va thoi gian dat MPCD cang ngin do s6 lugng té bao ban dau tham gia qua
trinh phan cat cang nhiéu thi sé lugng té bao tao ra cang nhiéu. Khi cung cip mat d ban dau
cang cao s& rat ngan thoi gian dat MPCD, tuy nhién MDCP ciia tao muén dat cao nhat thi
chwa chic chin can mat do ban du caa tao cao nhat.
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Bang 5. Anh huong cia mat do ban dau Ién sy phéat trién ciia tao Chaetoceros sp (van tb/ml)

. Mb1 MDb2 MD3 MDb4

Ngay

nudi Mat do Mat do Mat do Mat do

(van tb/ml) (van tb/ml) (van tb/ml) (van tb/ml)

0 60,00+0,00° 80,00+0,00° 100,00+0,00° 120,00+0,00°
1 78,5+0,50° 101.08+0,88° 121,18+0,74° 145,28+0,53°
2 101,92+0,88¢ 126,17+0,76° 135,17+0,76° 243,25+0,67°
3 136,42+1,66° 151,83+1,76° 177,42+2,38° 265,00+1,50°
4 180,50+1,80¢ 196,83+1,61° 232,17+2,02° 324,17+0,76°
5 216,75+1,64° 265,33+1,53¢ 297,17+2,02° 389,67+1,61°
6 286,17+0,76¢ 329,92+1,13° 391,50+3,04° 365,92+1,84°
7 317,42+0,72° 383,67+0,58° 366,41+1,51° 298,17+0,761
8 376,75+1,56° 335,00+1,00° 289,17+0,76° 238,75+1,64¢
9 304,52+1,78° 225,83+0,76° 267,33+2,08" 196,50+1,32¢
10 235,08+1,13° 189,17+0,76° 205,08+0,88" 125,25+2,22°

MDCDP  376,75+1,56¢ 383,67+0,58° 391,50+3,04° 389,67+1,6"

MDTB  208,55+1,13° 216,80+0,97¢ 234,78+1,47° 246,54+1,17°

Ghi chi: Sé liéu trinh bay la gia trj trung binh + @6 léch chudn (SD) (van tb/ml). Trong cting
m¢t hang céc chir céi viet kém bén trén khac nhau chi sy khac nhau cé y nghia thong ké

(p<0,05).
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Nhung cang vé sau khoang ngay thi 5 tro di thi mat do tao (mat do cuc dai va mat do trung
binh) & ca 4 mat do d& co sy thay d6i. Mat do tao bat ddu da co su tan lui dan. O MP1 ¢
mat d6 cuc dai 376,75+1,56 van tb/ml & 8 ngdy nubi cdy. MP2 thi mat do cuc dai la
383,67+0,58 van th/ml ¢ 7 ngay nudi ciy va MD3 la 391,50+3,04 van tb/ml va MP4 la
389,67+1,6 van tb/ml. Tuy nhién mat do cuc dai caa cac mat do thi nghiém dat duoc lai ¢ cac
ngay khac nhau. MP3 dat mat do cuc dai sém nhét sau d6 dén MP2 va MP1.
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Bang 6. So sanh mat d6 cuc dai gitra cac cong thuc thi nghiém

Cong thirc Mat d¢ cuc dai (van tb/ml)

MD1 376,75+1,56¢
Mb2 383,67+0,58°
MD3 391,50+3,04°
Mb4 389,67+1,60°

Trong khoang mat d6 ban dau 80 va 100 van th/ml, tao c6 mat d6 ban dau cang cao thi mat do
cuc dai ciing cang cao. Khi mat d6 tang cao hon 120 van tb/ml thi tao dat mat do cuc dai kém
hon va khong cao hon dugc so véi 2 mat do kia.Nguyén nhan c6 thé do mat do ban dau cao s6
lugng té bao tham gia phan cit nhiéu thi mat do tao tang nhanh. Chinh qua trinh nay nhanh
chong lam can kiét chat dinh dudng trong méi truong nudi, ting pH va lam giam kha ning
nhan anh sang cua tirng té bao (su tw che khuat). Do vay mat do cang cao thi cac yéu té nay
nhanh chéng bi han ché va dan dén tinh trang tan lyi nhanh. Nhu vy mat d6 ban dau cang
tang cao thi mat do cuc dai va mat d6 trung binh ciing cang ting 1én, song khi mat 6 ban dau
dat d¢én mot khoang nhat dinh thi khdng thé nang cao san lwong dwoc nita ma chi rit ngan thoi
gian dat cuc dai. Nhan xét nay trung hgp vai nhan xét caa Hoang Thi Bich Mai (1995) va Lé
Vién Chi (1996) khi nghén ciu vé tao S. costatum. Xét toan bo chu ky tao ta thay khi phan
tich ANOVA va so sanh LSDg s mat do cuc dai va mat do trung binh gitra cac 16 thi nghiém
c6 sy sai khéc c6 y nghia thong ké (p<0,05). So vai céc loai tao khac thi tao Chaetoceros sp
c6 mat do ban dau t6i wu cao hon; ¢ tao C. muelleri va tao C. calcitrans lag 15 va 20 van
tb/ml, tao Tetraselmis sp 1a 20 van th/ml. Véi két qua thu dugc tir thi nghiém vé mat do nudi cay
ban dau khac nhau ching toi thiy ¢ MB2 va MD3 tao phat trién tot nhat. Tuy nhién, theo két qua
phan tich ANOVA va kiém dinh LSDygs cho thdy cd sy sai khac c6 ¥ nghia théng ké (p<0.05) giita
2 cdng thirc ny nén tdi chon MPBD thich hop cho nudi sinh khi 1a 100 van th/ml.

Thir nghiém nudi sinh khéi tao Chaetoceros sp trong hé théng nudi kin an toan sinh hec

Qua két qua thi nghiém cia cac noi dung nghién ciu trén chang t6i ¢4 chon duoc diéu kién
thuan loi va tot nhat cho sy phét trién caa tao Chaetocers sp. Str dung diéu kién phu hop nhat
cho nuéi sinh khdi d6 1a mdi truong phi hop 12 méi truong 2, d6 man 30%o, mat do ban dau
100 van th/ml dugc rdt ra tir cac thi nghiém trén. Thi nghiém dwoc bé tri trong céc thing c6 thé
tich 4m trong hé théng nudi kin an toan sinh hoc, ¢ mai che dé giam bot cuong do anh sang
va nhiét d6. Trong qua trinh 1am thi nghiém t6i da tién hanh theo dai su bién dong cia mot sb
yéu t6 méi truong (nhiét do, pH) ¢ trong thiing nudi sinh khéi. Nhin chung cac yéu té nhiét
do6, pH trong qué trinh nudi sinh khdi tuong d6i 6n dinh (nhiét do: 27 + 31°C, pH: 7,8 + 8,9)
va nam trong giéi han chiu dung ciia Chaetoceros sp.

Mét s6 van dé ky thuat nudi sinh khéi tao Chaetoceros sp nudi trong hé théng nudi kin
an toan sinh hoc

Nguén nudc. Ngudn nudc trude khi bom vao bé nudi ciy duoc loc qua ludi loc loai bo tap
chat hay réc thai c6 kich thugc 16n. Nguon nudc sir dung dé san xuét 1a nuoc lay tir bién va
nudc nay dugc bod sung thém mudbi khoang Ngudn nudc: Nudc va chat lugng nudce la yéu cau
quan trong cung cap cho nudi sinh khéi tao. Sau khi cip nuéc va cap khi 24/24h ta tién hanh
tha giéng tao.

MOi truong nudi. Sau khi d& chuan bi xong ngudn nudc ta phai tién hanh pha ché méi truong
dé nubi tao. Thong thudng moi truong sir dung cho nudi tao Chaetoceros sp duoc phat trién
tir moi trudng co ban trong phong thi nghiém. Thanh phan dinh dudng lién quan mat thiét dén
su sinh truong cua tao va diéu kién khi hau cua viing nudi ciing nhu diéu kién nguén nuéc gia
thanh, chat luong san pham. Thong thuong [a sa dung mai truong 2 dé nudi sinh khbi. Moi
truong sau khi nudi ciing duoc tai sir dung nham ha chi phi san xuat. Cac chat dinh dudng nay
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duoc chuan bi duéi dang dung dich pha sin, hoic dung chinh méi truong nudi cdy tio dé hoa
tan lugng hoa chat can thiet d6, sau da chuan bi xong dem d6 vao bé tien hanh khuay tron cho
chat khoang phéan bo déu ¢ khap moi noi.

Chudn bi thing nudi. Bé nudi tao sinh khéi cé thé tich 4m* duoc vé sinh sach s& dé loai bo vi
khuan. Pau tién bé duoc rira bang xa phong sau do rira lai bang nudc bién réi méi dem vao
nudi sinh khoi.

Chon giong. Pay 1a cong doan rat quan trong nham cung cip dy du lugng thirc an cho au
triing trong qua trinh wong gidng. Tao giéng phai dat do thuan khiét cao, trong qua trinh nudi
can han ché sy phaét trién cua cac loai tao tap. Gidng dugc phan lap va lay tir phong tao Lab
thugc phong tao cia Cong ty C.P Viét Nam, chi nhanh Binh Pinh 3. Gidng tao duogc lay tir
phong tao Lab ciia cong ty va phai dam bao chat lugng vé gidng nhu yéu cau ¢ trén. Cap tao
giéng (gidng dang luu giir) dang ¢ pha tang truong véi mat ¢ 70.000 — 80.000tb/ml.

Chdm s6c tao nudi sinh khéi. Cap cac mubi dinh dudng (bon phan) theo thir ty céc dung dich
da pha san.

Thu tdo sinh khéi. Khi tao trong bé nudi sinh khéi dat dén mat d¢6 khoang 200 — 300 van
tb/ml hodc bang mit thuong ta thiy tao c6 mau nau dam Ia c6 thé tién hanh thu sinh khdi.
Dung day nhya / 21 hozc lén hon tuy theo dong chay, mot dau duoc budc bang ti lugi thu
(kich thudc mit ludi 15 — 20pm) dau kia cho vao bé hat nhe, nudc tao s& chay lién tuc trong
khoang thoi gian 15 — 30 phut, c4c té bao tao duoc giit lai, sau d6 thao tii ra va chuyén sinh
khéi tao nay vao xd, cur thé lai tiép tuc thu cho dén khi nudc trong bé nudi tao con khoang ¥4 -
1/5 thi c6 thé két thuc.
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Hinh 7. Sy phat trién cta tao Chaetoceros sp trong diéu kién nudi sinh khdi

Bang 7. Su phat trién cua tio Chaetoceros sp trong diéu kién nudi sinh khéi
Ngay nudi Mat do
0 100+0.00
122,00£1,00
145,58+0,63
199,08+1,13
258,50+1,80
314,17+2,25
385,08+1,01
322,58+2,96
275,17+2,47
244,67+1,41
10 201,92+1,88
Ghi chu: S6 liéu trinh bay la gia tr; trung binh % @ léch chudn (SD) (van th/ml).
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Khi nudi voi diéu kién dinh dudng, d6 min, mat do ban dau thich hop tio Chaetoceros sp
phét trién nhanh, tao nuéi co mau dep tir mau vang sdm dén mau nau dam. Tao dat sinh khdi
cuc dai kha 16n 385,08 + 1,01 van th/ml vao ngay thi 6 ciia chu ky nudi, pha can bang va pha
tan lui kéo dai (sau 10 ngay nuéi). Biéu ndy cd y nghia rat Ion khi ta tién hanh céc bién phap
ky thuat cdy tao va thu sinh khéi tao dé sir dung. Gia tri dinh dudng cua tao s& cao hon khi
chding ta tién hanh thu tao & giai doan ting mat d6 té bao va ciing trong giai doan nay nén tién
hanh pha lodng tao sang méi trudng mai, bd sung chat dinh dudng trong moi trudng da can
kiét. Mau cua dich tao thay doi rat rd rét. Ban dau tao c6 mau vang sam dén khi dat mat do
cuc dai thi tio c6 mau vang nau. Khi tao tan dung dich tao trg nén trong va nhat hon va noi
Ién trén mit nudce, dong thoi tao bam nhidu vao thanh thung va ling day rat nhiéu, mat do
giam tur 385,08+1,01 van tb/ml xuéng con 201,92 + 1,88 van th/ml. Trong qua trinh lam thi
nghiém nudi sinh khéi, diéu kién thoi tiét kha thuan loi cho su phat trién cua tao. Tuy nhién
day 1a loai tao nhap ndi nén chling c6 thé chua thich nghi véi diéu kién thoi tiét, khi hau nuéc
ta dac biét v6i didu kién bat lgi nén mat do cyc dai duoc khdng cao bang trong phong thi
nghiém. Trong thuc té nudi tao chi sir dung suc khi thong thuong thi khong thé han ché dugc
su bién dong cua pH. Boi CO; la nhan té quan trong chi phéi sy ting giam pH, ma lugng CO;
thay d6i rit manh mé Ia nguyén nhan giy ra pH ting cao. Vi vay phai c¢6 bién phap phu hop
dé diéu chinh pH 6n dinh cho sy phét trién cua tao. Va xét vé khia canh k¥ thuat thi viéc bd
sung CO; ciing c6 thé 1a mot giai phap nham ha thap pH, nang cao sinh khdi tao.

KET LUAN VA KIEN NGHI
Két luan
Céc yéu té moi truong (pH, nhiét do ) khdng anh huang dén két qua bé tri thi nghiém.

Moi truong dinh dudng c6 anh huong dén sy phat trién cia tao Chaetoceros sp. Tao phat trién
t6t nhat & moi truong 2 (dat MPCD 396,30+1,53 van tb/ml) va kém nhat & moi truong tong
hop (dat 381,17+1,26 van tb/ml).

D6 man c6 anh huong dén sy phat trién cia tao Chaetoceros sp. Tao Chaetoceros sp ¢6 bién
d6 dao dong vé d6 man rong. Tao phat trién tot trong khoang d6 man 25 — 30ppt.

Mat d6 cuc dai va mat do trung binh cua tao trong cac mat d6 thi nghiém vai mat d6 nudi ban
dau tir 60 — 120 van th/ml c6 sy khac nhau khdng c6 y nghia (p>0,05). Nhung mat do ban dau
t6t nhat dé nudi Chaetoceros sp trong phong thi nghiém 1a 100 van tb/ml. Tao nudi véi mat do
ban dau thap c6 pha can bang 6n dinh hon so v&i mat d¢ ban dau cao.

Nudi sinh khdi tio Chaetoceros sp trong hé thong nudi kin an toan sinh hoc véi mat do ban
dau 100 van tb/ml, méi truong £2, dd man 30%o, VGi cac didu kién trén tao c6 thé dat mat do
cuc dai 385,08+1,01 van tb/ml.

Kién nghi

Khi nudi sinh khdi tao Chaetoceros sp nén ding méi truong 2, voi mat do ban dau 1 100 van
tb/ml & d6 man tir 25 — 30ppt dé thu duoc sinh khdi cao nhat tai thoi diém sém nhat. Bén canh
d6 can c6 nhitng nghién ctru anh hudng cua cac loai moi truong khac nhau 1én chat heong cua
tao nuoi.

Tiép tuc c6 nhitng nghién ctru sau hon vé anh huong ciia dd man va cac yéu té khac Ién su
phét trién cua tao Chaetoceros sp.
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