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ANH HOONG CUA MUOI NI TO VA PHOT PHO LEN SINH TROONG,
HAM LOONG PROTEIN VA LIPID TONG SO CUA TETRASELMIS SP.

TOM TAT

Ha Le Tho Loc, No Tuyet Nga
Vien Hai D66ng Hoc (Nha Trang)

Tetraselmis sp. la loai tao chéa nhieu loai lipid co gia tro do fio la nguon théc
an fddc s6 dung pho bien trong nuoi trong thuy san. Nghien cdéu nay nham
flanh gia anh hédng cua muoi ni-té va phot pho len s6 tang tré6ng quan the,
kich théoc te bao, ham 166ng protein va lipid tong so cua Tetraselmis sp.
trong fAieu kien phong thi nghiem vbéi muc fiich 6ng dung nhéng ket qua nay
vao nuoi sinh khoi tao trong cac trai san xuat giong thuy san.

Trong moi trédng dinh dédng F/2, Tetraselmis sp. sinh trédng tot trong gidi
han ni-td té 7,36 — 22,36 mg/l va gidi han phot pho td 0,77 — 3,27 mg/l. Khi
nong Ao ni-td trong moi trobng nuoi tang len, ham 166ng protein cua
Tetraselmis sp. tang nhong lipid tong so lai giam. Ngéoc lai, khi nong fiol
phot pho tang len, so 166ng te bao tang len nhéng kich thédc te bao tao
giam, ham 166ng protein va lipid tong so cung giam.

THE EFFECTS OF NITROGEN AND PHOSPHATE CONCENTRATION
ON THE GROWTH, CRUDE PROTEIN AND TOTAL LIPID OF

ABSTRACT

TETRASELMIS SP.

Ha Le Thi Loc, Do Tuyet Nga
Institute of Oceanography (Nha Trang)

The green alga, Tetraselmis sp., contains relatively large amounts of valuable
lipid and is commonly used as a food source for commercial application in
aquaculture. In this study we evaluated the effect of phosphate and nitrogen
concentration on the growth, cell size, crude protein and lipid contents of
Tetraselmis sp. grown continuously under laboratory-controlled conditions,
with the view to applying these results for mass-culture of Tetraselmis sp. in
aquaculture hatcheries.

In F/2 medium, Tetraselmis sp. grew well in limitation of nitrogen
concentration of 7.36 — 22.36mg/l and phosphate concentration of 0.77 —
3.27mg/l. Increased nitrogen in the cultures conducted crude protein contents
increasing but lipid contents decreasing. Whereas, increased phosphate in
the cultures conducted cell number increasing but cell size was smaller, crude
protein and lipid contents decreased.
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1. MO NAU

Tetraselmis sp. thuoc nganh Tao
Luc, la mot trong nhdng loai tao nuoi
fiodc s6 dung pho bien trong nuoi trong
thuy san 6 nhieu nédc tren the gidi do
gia tro dinh doédng cao va kich thooc
phu hép.

Thanh phan dinh doédng cua
Tetraselmis sp. gom: protein chiem
30,06% trong l66ng kho; lipid chiem
5,16%; carbonhydrate chiem 26,68% va
chat tro chiem 38,1% (Chen, 1991).
Trong fio, ham 166ng EPA
(eicosapentaenocic acid 20: n-3) rat
phong phu, chiem 29,7% trong tong so
acid beo (Zhukova va Aizdaicher, 1995).
Tuy nhien, thanh phan hoa sinh cua vi
tao chou anh hédng rat 16n bdi cac fieu
kien nuoi nhoé cd66ng Ao va che fio anh
sang, nhiet fio, fiol man, théi gian thu
hoach va fiac biet la nong fio muoi
dinh doédng trong moi trébng nuoi
(Chelf, 1990; Fabregas et al., 1984,
Flynn et al., 1993; Gladue, 1991; Guo et
al., 1959; Harrison et al.,, 1990;
Sakshaug et al.,, 1983; Sato, 1991,
Volkman et al., 1989).

O Viet Nam, loai Tetraselmis sp.
fioéc nhap td Thai Lan. Cac thong so
ve nong fio muoi dinh dééng (N va P)
trong moi trédng nuoi, thanh phan hoa
sinh cua tao van choa Addc biet fien.
Nghien c6u nay nham xac fionh nong
fio ni-tdé va phot pho trong moi trééng
dinh dééng F/2 phu hép nhat cho s6
sinh trodng Tetraselmis sp. va anh
hodng cua no len thanh phan hoa sinh
cua tao nuoi.

I1. PHOONG PHAP NGHIEN cOU

- Noi tédng va fica fiiem nghien
cou: Tetraselmis sp. fi6dc nhap td Vien
Cong Nghe Chau A Thai Lan (1998).
Nghien cou Ado6c thdc hien tai Phong
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thi nghiem Cong Nghe Sinh Hoc va
trai 66ng nuoi thi nghiem cua Khoa
Nuoi Trong Thuy San Trééng Nai Hoc
Thuy San Nha Trang.

- Nguon noééc: nddc bien Addc bém
len be chéa, fie lang, x6 ly Chlorin (25-
30ppm) suc khi, phéi nang, loc qua
tang loc cat, 160i loc tao, tui sieu loc.
Nodc fAda vao phong thi nghiem s6
dung trong nuoi va léu gidl giong A66C
tiet trung bang may hap tiet trung
(autoclave) 6/ 121°C/15'.

- Moai trédng dinh dédng: sé dung
moi troéng F/2 (Guillard, 1975).

- Phddbng phap xac fionh cac chg
tieu: xac fionh mat fio te bao bang
buong fiem Bukner va bang phodng

phap S0 mau quang pho
(spectrophotometre). Co6dng fio. anh
sang fibdbc Ao bang may DATA

LOGGER Model LI-1400 LI-COR. pH
fidbc fio bang pHmetre. Theo doi nhiet
fio hang ngay bang nhiet ke rodu.

Nonh 166ng protein tong so bang
phddng phap Kjeldahl (ba lan lap lai).

Nonh 166ng lipid tong so bang
phddng phap Bligh va Dyer (1959) (ba
lan lap lai).

Kich thooc te bao: sé dung trac vi
tho kinh. So 166ing fio: 30 te bao/mau.

The tich te bao: dang khoi elip
(elipsoid) Ve = 4/3 x = x a X b x c.
Trong fio: Ve: The tich khai elip; a: ¥
truc dai; b: % truc rong; c: % truic cao.

Boi tri thi nghiem:

Cac yeu to moai trédng trong cac
lo thi nghiem: fio man: 35ppt; nhiet Ao:
28 + 1°C; mat no tao ban Aau:
150x10*tb/ml; c66ng fio anh sang: 150
pmol photon/s/m; chu ky chieu sang
ngay: 12 gid sang/12 gi6 toi (moi lo thi
nghiem fiédc lap lai ba lan).

¢ Thi nghiem anh hédng cua nong
fio ni-td khac nhau len sinh trééng cua
Tetraselmis sp.: Bay lo thi nghiem fia
fiobc thoc hien 6 cac nong Ao ni-to:



2,36; 7,36; 12,36 (chuan cua moi trééng
F/2); 17,36; 22,36; 27,36; 32,36 mg/I.
¢ Thi nghiem anh hé6ng cua nong
fio phot pho khac nhau len sinh trééng
cua Tetraselmis sp.: bay lo thi nghiem
fial fiddc thoc hien & cac nong fio phot
pho: 0,0; 0,27; 0,77; 1,27 (chuan cua
moi trééng F/2); 1,77; 2,27; 3,27 mg/l.
- X0 ly so lieu: cac chz so thong
kel nho gia tro trung binh, fio lech tieu
chuan va phébng phap kiem fionh gia

300 -
—— 2,36 mg/l
—— 7,36 mg/l
—&— 12,36 mg/l
250 —»— 17,36 mg/I

—¥— 22,36 mg/I
—&— 27,36 mg/l
—+— 32,36 mg/I

200

150 4

Mat fio te: bao (van tb/ml)

100 4
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tro trung binh fAddc xd ly bang chééng
trinh Data analysis trong Excel 7.0.

I1l. KET QUA NGHIEN COU VA
THAO LUAN

1. Anh h66ng cua muoi nitd len
sinh trééng, ham 166ng protein va
lipid tong so cua Tetraselmis sp.

Ngay

9 10 11 12 13 14 15 16 17 18 19

Hinh 1: Anh hédng cua nong fo ni-td len sinh tré6ng Tetraselmis sp.

Trong cac lo thi nghiem co cac
nong fio nité khac nhau cho thay sinh
khoi Tetraselmis sp. chou anh hédng
rat 16n cua muoi nitd trong mai trédng
nuoi va co bien fio gidi han nong fo
nitd ro ret. Sinh khoi tao fiat thap
nhat (64 van te bao/ml) khi nong fio
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nitd trong cac lo thi nghiem thap nhat
(2,36 mg/l). Sinh khoi tao tang dan
theo sd tang cua nong fio ni-té va sinh
khoi fat cao nhat (270 van te bao/ml) &
lo co nong fio ni-t6 la 22,36 mg/l. Sau
fio, mac dau nong fio ni-td van tang
nhéng sinh khoi bat fiau suy giam



nhanh chong. Col soi sai khac (t-test > t-
critical) ve tang trédng cua tao gida cac
lo thi nghiem: gida lo 2,36 — 7,36 mg/I;
7,36 — 12,36 mg/l; 12,36 — 17,36 mg/l,
17,36 — 22,36 mg/l; 22,36 — 27,36 mg/l;
27,36 — 32,36 mg/l. Vay gida cac lo thi
nghiem, sd tang trééng tao co sai khac
fiang ke khi
nong fio ni-té thay Aoi.

Ne xac fionh so thay fioi nong fio
ni-tdé trong moi trééng nuoi anh hédng
fien chat 166ng tao Tetraselmis sp. Tao

30 1
25 4

20 4

% trong 166ng kho

15 4

10 4

trong cac lo thi nghiem co nong fio ni-
t6 khac nhau fa fiédc tien hanh phan
tich thanh phan protein va lipid tong
SO.

Mac dau kich thédc te bao tao
trong cac moi trédng nuoi co nong Ao
ni-té khac nhau khong co séi sai khac
16n, nhong thanh phan protein va lipid
cua tao Tetraselmis sp. co sd bien fiong
(Hinh 2).

O Protein
M Lipid

23,6 7,36 12.36

17.36

T T T

22.36 27.36 32.36
Nong fiol ni-t6 (mg/l)

Hinh 2: SO bien fiong protein va lipid tong so & cac nong Aol muci nitd khac nhau

O lo thi nghiem co nong fio ni-to
thap nhat (2,36 mg nitd/l), protein tong
so Aat gia tro thap nhat (chiem 13,86%
trong 166ng kho), ngddc lai lipid tong
so fAiat gia tro cao nhat (chiem 22,15%
trong 166ng kho). Khi nong fio nitd
trong cac lo thi nghiem tang dan,
protein tong so cung co xu hédng tang
theo va lipid tong so co xu hééng giam
fii. Protein tong so Aat gia tro cao nhat
(chiem 24,82% trong 166ng kho) trong
lo thi nghiem co nong fio nité cao nhat
(32,36 mg nitd/l) va lipid tong so thap
nhat (chiem 12,51% trong 166ng kho).
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Ket qua kiem fionh thong ke (t-Statistic
> t-Critical) ve ham 166ng protein co sO
sai khac gida lo 1 va 2; lo 2 va 3; 1o/ 3
va 4; lo 6 va 7. Ham 166ng lipid cung
co soi sai khac fiang ke gida cac lo 1 va
2; lo 3va 4; lo 6 va 7. Vay ham 166ng
protein va lipid cua tao chiu anh hééng
cua nong Ao nitd trong moai trédng
nuoi.

Theo Harrison va cong sd (1990),
khi nong fio nitd trong moi trédng nuoi
thieu hut, ty lel phan tram protein cua
tao se giam Ai, ham 166ng lipid tang
nhe, hoac khong thay fioi. Nhéng nhieu



nghien céu fAia chéng minh ham 166ng
lipid mot so loai tao tang len fiang ke
khi fAda chung vao moai trédng thieu
nitd (Ben-Amotz va ctv, 1985; Chelf,
1990). Theo ket qua nghien cou cua
McGinnis va ctv (1997), s thieu hut
nitd fa kich thich qua trinh do trd
lipid 6 tao Chaetoceros muelleri. Qua
trinh nay fa Addc Sukenik va Wahnon
(1991), Roessler (1990) (trich Pham Tho
Lam Hong, 1999) giai thich rang khi
moi trédng fAay fu nitd thi tao tang
c6ong tong hdp protein nhéng khi moi
trodng thieu hut nitd, s6 phan chia te
bao bd Ainh tre nen mot 166ng 16n
carbon fdéc chuyen sang cho qua trinh
tong hop lipid. Noi vadi nhéng loai tao
co kha nang do trd lipid thi thanh
phan nay fAddc tang codng bang cach
lam can kiet hoac rut b6t nitd ra khoi
moi trééng nuoi.

Cac ket qua nghien cou cua
Hoang Tho Bich Mai (1995) cho thay:
khi nong fio ni-td thay #foi it anh
hodng fien kich thédc cung nho kha
nang fat sinh khoi cua tao silic
(Skeletonema costatum; Chaetoceros
sp.), nhoéng & nong fo nitd cao: 50-150
mg/l, tao ton tai lau hoén.

Té nhdng ket qua nghien cou
tren cho thay Tetraselmis sp. phat
trien manh trong moai trééng F/2 co
ham 166ng nitd to 7,36 mg/l fen 22,36
mg/l. Nhéng tuy theo nhu cau trong
san xuat can fiam bao ve mat so 166ng
hoac chat 166ng tao, ta co the 16a chon
ham 166ng muai nitd thich hop bo sung
vao moi trédng nuai fie co the cung cap
tao theo yeu cau mong muon.

2. Anh h6éng cua muoi phot pho
len sinh trééng, kich thoébc te bao,
ham 166ng protein va lipid tong so
cua Tetraselmis sp.

Phot pho A6dc xem la chia khoa
cua qua trinh trao fioi chat. Ham 166ng
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phot pho khong nhat thiet phai cao,
song neu thieu phot pho thi tao khong
phat trien fi6éc. Do vay, phot pho cung
la mot trong nhding yeu to anh hébng
va gibi han fien sd phat trien cua tao.

Ne minh chéng fiieu nay, ket qua
thi nghiem ve anh hééng cua nong fio
phot pho len sinh trédng tao
Tetraselmis sp. fiddc trinh bay 6 hinh 3
cho thay:

- O lo thi nghiem khong bo sung
phot pho, tao phat trien va sinh san
cham. Sinh khoi fiat cao nhat vao ngay
thd t6 voOi so 166ng te bao thap nhat
trong cac lo thi nghiem (60 van te
bao/ml) va sau fio giam nhanh. Makc
dau khong fiédc bo sung muoi phot pho
vao maoi trédng nuoi nhéng trong noédc
bien td nhien van thédng xuyen co mait
muoi phot pho véi ham 166ng rat thap
va gidl mot ty lel on fdnh gida nitd va
phot pho (N:P) la 16:1 (Redfield va ctv,
1960) (trich Luc Minh Diep, 1999).

- Cac lo thi nghiem co bo sung
nong fio phot pho 6 cac moc fiol 0,27
mg/l, 0,77 mg/l; 1,27 mg/l; 1,77 mg/l va
2,27 mg/l, sinh khoi tao trong cac lo thi
nghiem nay co chieu hééng tang len.
Sinh khoi fiat cao nhat (175 van te
bao/ml) & lo thi nghiem co nong fo
phot pho boi sung 2,27 mg/l.

- Lo thi nghiem cuoi cung co nong
fio. muoi phot pho bo sung cao nhat
(3,27 mg/l) nhong sinh khoi tao bat fiau
co chieu hédng suy giam (155 van te
bao/ml). So sanh sai khac (t-test > t-
critical) gida cac lo thi nghiem: gida 2
lo 0,0 — 0,27 mg/l; 0,27 — 0,77 mg/l,
0,77 — 1,27 mg/l; 1,27 — 1,77 mg/l; 1,77
— 2,27 mg/l; 2,27 — 3,27 mg/l cho thay
co sO sai khac fiang ke. Vay sd tang
trodng tao chiu anh hoédng 16n cua
nong fic muoi phot pho trong moi
trédng nuoi.

Sato (1991) cho rang khi tang
nong fio nitd va phot pho trong moi



trodng dinh doédng Guillard F/, fa cai
thien Ad6c s6 tang trédng 6 mot so loai
tao. Tao nuoi on Adnh va keo dai chu
ky taing trééng, véi sd tang trédng lien
tuc theo sau pha logarit. Ong fia bo
sung them muoi nitdé va phot pho vao
moi  trébng nuoi  Nannochloropsis
oculata va Tetraselmis tetrathele ngoai
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troi va fa Aat AGOC toc fo tang trédng
tot hén. Theo Le Vien Chi (1996), nhu
cau phot pho 6 Skeletonema costatum
khong phu thuoc vao 166ng nitd, nhéng
khi bo sung phot pho cung voi NH,"
hoac NOjz; thi hoat fiong quang hdép
tang manh.

Ngay
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Hinh 3 : Anh h6édng cua nong fiol phot pho len
tang trédng Tetraselmis sp.

Qua theo doi kich thoéc te bao
tao Tetraselmis sp. trong cac lo thi
nghiem co nong fio phot pho khac nhau
cho thay khi nong fio phot pho tang
dan trong cac lo thi nghiem thi kich
thobc te bao co xu hdédng nho dan sau
vai ngay nuoi. Ket qua nay fAddc trinh
bay 6 bang 1.

O lo thi nghiem khong bo sung
nong fio phot pho, the tich te bao 16n
nhat (709,63 pm?®). Sau fio the tich te
bao nho dan trong cac lo thi nghiem co
nong fio. muoi phot pho tang dan va
the tich te bao be nhat (370,07 um?®)
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trong lo thi nghiem co nong fio muoi
phot pho bo sung cao nhat (3,27 mg/l).
Kiem fionh thong ke the tich te bao co
s6 sai khac fang ke (t-Statistic > t-
Critical) gida lo 1 va 2; lo 1 va 7; lo 3
va 4; lo 2 va 4. Nieu nay co the cho
thay khi nong fio phot pho tang len
trong moi trodng nuoi se kich thich
gua trinh sinh san va sinh trédng cua
te bao tao. Nong fio phot pho tang len
gua cao, qua trinh sinh san dien ra
lien tuc va qua nhanh se dan fien kich
thdoc te bao dan dan bé nho lai va so
166ng te bao ngay cang tang len.



Bang 1: S& anh hédng cua cac nong fio phot pho
len kich thébc tel bao Tetraselmis sp.

Lo Nong fio Truc dai Truc rong Truc day The! tich
TN phot pho (um) (um) (um) te bao (um?®)
1 00 mg/I 17,06 £+ 1,47 10,90 + 1,09 7,26 £0,79 | 709,63+131,76
2 0,27 mg/l 15,08 + 1,50 10,04 + 1,36 7,20+ 1,16 | 545,41+ 68,30
3 0,77 mg/l 15,55 + 1,05 10,06 + 1,44 7,17 £1.20 590,93+172,20
4 1,27 mgl/l 15,05 £ 0,82 8,32 + 0,98 7,02+0,75 | 470,80+ 72,57
5 1,77 mg/l 14,24 + 1,28 8,21 + 0,86 7,19 + 1,42 438,04+121,52
6 2,27 mg/l 13,39 £ 1,22 8,65 + 1,57 6,88+ 1,01 | 410,54+ 88,64
7 3,27 mg/l 12,91 + 0,89 8,29 + 1,13 6,51 +0,99 | 370,07+92,49
Protein va lipid tong so cua suy giam. Trong lo thi nghiem khong

Tetraselmis sp. trong cac lo thi nghiem
tren Aa fddc tien hanh phan tich. Ket
gua fddc the hien & hinh 4.

Trong qua trinh thi nghiem, khi
nong fio phot pho trong moi tré6ng
nuci thay fioi, thanh phan protein va
lipid cua Tetraselmis sp. cung bien

bo sung muoi phot pho (00 mg/l), ham
166ng protein chiem ty le cao nhat
trong cac lo (36,30% trong 166ng kho),
sau fio ham 166ng protein giam dan 0
cac lo co bo sung muoi phot pho tang
dan. Ham 166ng protein thap nhat
(14,78% trong 166ng kho) & lo thi

fiong. Nong fio phot pho trong moi nghiem co bo sung muoi phot pho
trodng tang, protein tong so trong tao nhieu nhat (3,27 mg/l).
40
35 -
OProtein
s 30 W Lipid
<
> 25 -
c
«
2 204
2
o
= 15 4
S 10
5 4
O T T T T T T
0 0,27 0,77 1,27 1,77 2,27 3,27
Nong fio phot pho (mg/l)
Hinh 4: S bien fiong protein va lipid tong so cua Tetraselmis sp.

0/ cac nong fio phot pho khac nhau
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Todng to, lipid tong so trong
Tetraselmis sp. cung co hien t6ding
giam manh khi nong fio phot pho bol
sung trong cac lo tang len. O lo khong
bo sung muoi phot pho (00 mg/l), lipid
tong so fAat gia tro cao nhat trong cac
lo thi nghiem (18,82% trong l66ng
kho). Sau fio ham 166ng lipid giam dan
khi nong fio phot pho tang dan 6 cac lo
thi nghiem tiep theo va lipid tong so
fiat gia tro thap nhat (chz 8,91% trong
166ng kho) & lo thi nghiem co bo sung
166ng muoi phot pho nhieu nhat trong
7 lo thi nghiem (3,27 mg/l). Co s@ sai
khac ro rang (t < 0,05) ve ham 166ng
protein va lipid gida cac lo thi nghiem.
Vay nong fio phot pho trong moi
trodng nuoi anh hédng fien ham 166ng
protein va lipid cua te bao tao
Tetraselmis sp.

Nhong ket qua thi nghiem tren
cho thay khi nong fiol phot pho trong
moi troong tang len, ham 166ng
protein va lipid cua tao Tetraselmis sp.
giam manh, kich thoédc te bao ngay
cang nho dan nhéng so 166ng te bao
tang len (chat 166ng tao bo giam). Ham
166ng protein va lipid cao nhat trong lo
thi nghiem khong bo sung muoi phot
pho. Do fio, tuy thuoc yeu cau trong san
xuat ta col the fiieu chenh nong fio phot
pho fiam bao ca ve mat chat 166ng
cung nho san 166ng thu hoach theo ket
gua nghien céu 6 hinh 3 & 4.

IV. KET LUAN

1. S6 tang troéng tao Tetraselmis
sp. phu thuoc rat nhieu vao sd thay fioi
nong fo nitd. Trong moi trédng dinh
doédng F/2 (Guillard), tao phat trien tot
trong khoang nong fio ni-té boi sung to
7,36 mg/l fien 22,36 mg/l. Nong fiol nitd
gua cao hoac qua thap fieu anh hébng
khong tot fien sinh khoi tao. Ngoai ra
nong fio nitd thay foi cung gay anh
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hodng Aien ham 166ng protein va lipid
tong so trong te bao tao. Khi nong fio
nitd tang len, ham 166ng protein tong
so tang nhong ham 166ng lipid tong so
giam.

2. Tébng td, nong fio phot pho
thay fioi cung anh hééng fien sd tang
trodng cua tao. Nong fio phot pho tot
nhat cho s6 tang trédng Tetraselmis
sp. dao fiong td 0,77 mg/l fien 3,27 mg/l
(tren c6 s6 moi trodng nuoi F/2). Khi
nong fio phot pho thay foi, kich thooc
tao cung bd anh hééng. Nong fio phot
pho trong moi trédng cang tang len,
kich thédc tao cang nho, ham 166ng
protein va lipid tong so cua tao giam.
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