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ANH HUONG KET HQOP GIUA N-NO; VA N-NH,"
LEN SU TANG TRUONG CUA VI TAO CHAETOCEROS
SUBTILIS VAR. ABNORMIS PROSCHKINA-LAVRENKO

PUQC PHAN LAP O CAN GIO, TP HO CHI MINH

VO HONG TRUNG', LE TH| TRUNG™

TOM TAT
Nitrogen (N) vo co la mét chdt dinh dwdng thiét yéu cho cac sinh vdt quang hop.
Nitrogen dwegc cung cdp chii yéu nhie nitrate (NO3'), nhung thuwong ammonium (NH4 ) va
uré ciing dwoc sir dung. Nltrogen — ammonium (N- NH4") bé sung riéng ré ¢ nong dé cao
(750 umol/L) d4 gay doc cho té bao tdo, gdy ra si hinh thanh bao ti. Trong khi dé, bo
sung két hop N — NO3 va N — NH," 6 cdc ti 1é khdc nhau d& han ché tinh djc ciia NH,",
méi truong bé sung N — NO3: N — NH,* ti 1é 2:1 tdo dat duwoc tang truong va sinh i tot
nhat.
Tir khéa: Nitrogen, Chaetoceros, moi truong ESAW.
ABSTRACT
Effect of combination of NO;™ - N and NH," - N on the growth of microalga Chaetoceros
subtilis var. abnormis Proschkina - Lavrenko isolated from Can Gio, Ho Chi Minh City
Inorganic nitrogen is an essential nutrient for photosynthetic organisms. Nitrogen is
provided mainly as nitrate (NO3"), but usually ammonium (NH,") and urea are also used.
Ammonium - nitrogen (NH4" - N) supplemented separately with high concentrations (750
umole/L) was toxic to algal cells and resulting in the formation of cysts. While, in the
media supplemented with different NOs” - N to NH4* - N ratios have limited toxicity of
NH,", NO3 - N:NH," - N ratio of 2:1, the growth and physiological process of population

are the best.

Keywords: Nitrogen, Chaetoceros, The ESAW medium.

1. Mé diu

Nitrogen v6 co 1a mot chat dinh
dudng thiét yéu cho cac sinh vt quang
hop. Str dung hi¢u qua N trong tu nhién
lién quan dén sy thich nghi cta cac sinh
vat dbi voi su cung cép N, sy thay doi
cia cac didu kién mdi truong, cung cip
carbon va cac chit dinh dudng khac
(Fernandez and Galvan, 2007).

"NCS, Trwdng Dai hoc Khoa hoc Ty nhién,
DPHQG TPHCM
" TS, Trwong Dai hoc Sw pham TPHCM
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N 1a chit dinh dudng quan trong
g6p phan vao su san xudt sinh khdi cua vi
tao. Nitrogen duoc cung cap chu yéu nhu
nitrate (NO3), nhung thuong ammonium
(NH,") va uré ciing dugc st dung. Mot sd
hop chat nitrogen hitu co (hypoxanthine,
lysine, guanine...) cling dugc st dung
bai tao (Richmond, 2004).

Nitrogen 1a thanh phan coa acid
amin, nucleotide, hormone, coenzyme,...
Thiéu nitrogen, suon carbon khong duoc
ding cho sy tong hop cac hop chét
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nitrogen (ti 1€ C/N cao) (Bui Trang Viét,
2000).

Trong nhiéu nghién ctru cho thay,
NH,* anh huong Ién su bién dudng NO3
cua tdo nudc min. NH," dugc xem la
ngudn N wa thich d6i voi hau hét cac loai
thuc vat phu du nuéc mén ciing nhu e
ché qua trinh st dung NO;. Tuy nhién
trong mot sd truong hop, NH,* it hoic
khéng anh hudng 18n sy hap thu NO; va
trong mot sb trudng hop khac, NH," con
tang cuong sy hap thu NO; (Varela and
Harrison, 1999). Ngoai ra, sy cung cip
NO; (hoic K*) nong do cao giup 1am
giam tinh doc cua NH," (Kotsiras et al.,
2002).

2. Vatli¢éu, phuong phap
2.1. Vit li¢u

Mau nude bién dugc thu & ving
bién ven bo Can Gio. Sy phan lap vi téo
Chaetoceros subtilis var. abnormis
Proschkina-Lavrenko duwoc thuc hién
theo Andersen va Kawachi (2005),
Guillard (2005) va luu giir tai Phong thi
nghiém Sinh |i Thyc vat Truong Pai hoc
Su pham TP H) Chi Minh.

2.2. Phwong phap
2.2.1. Chudn bj méi trong

Céc thi nghiém dugc thuc hién trén
moi truong ESAW (Harrison et al., 1980,
Berges et al., 2001). Céac dung dich gbc
va vitamin dugc gitr & 4°C trong tbi. Moi
truong dugce diéu chinh pH=8,2+0,2 va
st dung trong vong 24 gio sau khi pha.
2.2.2. Piéu kién nudi cdy

Mau duoc nuéi theo phuong phap
nudi cidy mé ban lién tuc (Wood et al.,
2005). Binh tam giac 250ml dugc su
dung v6i 125ml moi trudong. Didu kién

nubi cdy long lic véi cudng do 60
vong/phut. Cuong do anh sang 60 =
5umol/m?/s, chu ki séng: tbi 12:12, nhiét
do6 26 + 2°C.

Chaetoceros subtilis var. abnormis
Proschkina-Lavrenko duoc nudi thich
nghi trong moéi truong ESAW loai bd
hoan toan nitrogen tir 2 — 3 ngay trudc
khi tién hanh céc thi nghiém.

2.2.3. Quan sat hinh thai té bao

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

2.2.4. Mdt d¢ té bao va dwong cong ting
truong

Mat dé té bao dugc xac dinh théng
qua viéc dém sb luong té bao. Mau dugc
liy va cd dinh bang lugol mdi ngay Vvéi
3ml va bo sung voi luong méi trudng
ESAW tuong duwong da ldy. S6 luong té
bao duoc dém bang budng dém hong cau
c6 do sau 0,Imm va dién tich 6 vudng
1mm?. Mat dd té bao duoc tinh toan theo
céng thac Guillard va Sieracki (2005).
DPuong cong tang truéng dugc xac dinh
thong qua mat do té bao dém hang ngay.
2.2.5. Cuong do quang hop va cuong do
hé hdp

Cuong d6 quang hop va hd hép cua
vi tdo Chaetoceros subtilis var. abnormis
Proschkina-Lavrenko duoc do bang may
Hansatech tir ngdy thir 3 dén ngay tht 6.
Mau dugc Iy tir ngay thir 3 dén ngay thi
6 véi 3ml mdi ngay va sir dung 1,5ml cho
mdi lan do.

2.2.6. Anh huong két hop giita N-NO;™ va
N-NH,” |én su tang trudng ciia
Chaetoceros subtilis var. abnormis
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Chaetoceros subtilis var. abnormis

dugc nudi trén moi truong ESAW bd
sung 750umol/L N-NOj3", 750pumol/L N-
NH," va & cac ti I¢ khac nhau dam bao
nong do N tong s6 1a 750umol/L N (bang
2.1).
Bdng 2.1. Thi nghiém dnh huong két hop
gitZa N-NO3;~ va N-NH," 1én sy ting
truong cua Chaetoceros subtilis var.
abnormis

Nghi¢m Dic diém Ki hiéu
thire ) .
ESAW+ | Mi truong ESAW
750umol/L | b sung 750pmol/L LS?\%T]O "
N-NO: N-NO; ’
ESAW+ Mai truong ESAW
750pmol/L | b6  sung 750 L5(y)\|u|-r|n o
N-NH,* umol/L N-NH," )
.~ | Moi trudng ESAW
E‘SlAW tile b6 sung N-NOs: N- | Tilg I:1
: NH,*ti 18 1:1
.~ | Moi truong ESAW
E-SlAW ti 1¢ bd sung N-NOz: N- | Tile 2:1
: NH," ti 18 2:1
. | Mi truong ESAW
ESZAW ti 1¢ bd sung N-NOz: N- | Til¢ 1:2
: NH, 16 1:2

3.  Két qua, thio luin
3.1. Két qud

3.1.1. Hinh thai té hao

Maéi truong bd sung 750umol/L N -
NH,*, chudi t& bao dai khoang 3 — 8
tb/chudi tir ngay thr 1 dén ngay tha 3,
sic thé nhat mau va chiém khoang 1/2 thé
tich té bao, c6 su hinh thanh bao tir tir
ngay thir 4 (anh 3.1).

O cac méi trudng con lai, chudi té
bao dai khoang 3 — 8 th/chudi tir ngay thu
1 dén ngay thu 2, 6 — 12 tb/chudi tir ngdy
thir 3 dén ngay thir 5, chudi ngan va roi
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rac tir ngdy thir 6. Sac thé dam mau tir
ngay thir 3 dén ngdy tha 5 va chiém
khoang 1/2 thé tich té bao trong sudt qua
trinh khao sat (ti 16 1:1 va 1:2); sic thé
dam mau va chiém toan bo thé tich té bao
tir ngdy thir 3 dén ngay tha 5 (750pmol/L
N - NO; vatil¢ 2:1) (anh 3.2, 3.3, 3.4 va
3.5).

Eﬁj__;, Qﬂ B & i i) » -\ '-.
N2 30 um N3 45 pm
= 1
|.‘ . ’\ I &" o \
N SOTEm N 20 um

Anh 3.1. Hinh thai té hao Chaetoceros
subtilis var. abnormis trén méi truong
ESAW b6 sung 750umol/L N — NH,"

[ 4 Z dh e
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i and ,'f'_)t)'\.‘ C < ’_ﬁl}; =
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Anh 3.2. Hinh thai té bao Chaetoceros
subtilis var. abnormis trén méi truong
ESAW bo sung 750umol/L N — NO;’
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Anh 3.3. Hinh thai té bao
Chaetoceros subtilis var. abnormis
trén moi trwong ESAW bé sung N —
NO; vaN—-NH, theo ti 1¢ 1:1

Anh 3.4. Hinh thai té bao Chaetoceros
subtilis var. abnormis trén moi truong
ESAW bé sung N — NO5  va N — NH,* theo
tilé 2:1

Anh 3.5. Hinh thai té hao Chaetoceros
subtilis var. abnormis trén méi truong
ESAW bo sung N — NO3 va N — NH,"
theotilé 1:2

3.1.2. Puong cong tang truong

Trén ca nam moéi truong ESAW
khao sat cho thidy mat do té bao ting dan
tir ngdy thir 1, dat mat do té bao cuc dai ¢
ngay tha 5 va sau do giam dan ¢ céc
ngay tiép theo (hinh 3.1).

Puong cong ting trudng trén cac
moi truong ESAW bd sung 750pmol/L N
— NO;5 va b sung N — NO; va N — NH,*
theo ti 1€ khac nhau c6 dang hinh chir S,
trong khi do, trén moi truong ESAW bd
sung 750pumol/L N — NH," ¢6 dang gan
nhu duong thang (hinh 3.1).

Trén cac moi truong ESAW c6 pha
thich nghi 1a 2 ngay, pha tang truéng kéo
dai 3 ngay va pha suy vong & cac ngay
tiép theo (hinh 3.1).
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18 —&— 750 umol/L. N-NOj’
o= 16
SE U —m— 750 umol/L, N-NH,"
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Hinh 3.1. Buong cong tang truong ciia Chaetoceros subtilis var. abnormis
trén moi trwong ESAW b6 sung N-NO3z va N-NH," riéng ré va theo cac ti 1é khdc nhau

3.1.3. Cwong do quang hop (CDQOH)

O moi truong bd sung 750umol/L
N — NO;s;, CBbQH tang tir ngay tht 3 va
dat cuc dai & ngdy thi 4, sau d6 giam dan
& cac ngay tiép theo. Trén moi truong
750pumol/L N — NH,*, QH dat muc thap
trong subt qua trinh khao sat. Trong khi
do, trén cac méi trudng bd sung N — NOy
va N — NH," & cac ti Ié khac nhau,
CDQH cua tao tang tir ngay tha 3 va dat

cuc dai ¢ ngay thu 4 va thir 5, sau do
giam & ngay tiép theo (hinh 3.2).

CPQH cuc dai cua tao trén moi
trwrong 750pmol/L N — NOs (¢ ngay thir
4) va ti 1€ 2:1 (6 ngay tht 4 va tha 5)
khéng c6 su khac biét va cao hon so véi
cac moi truong con lai (hinh 3.2).

Khi b6 sung N — NO;" va N — NH,"
ti 1¢ 1:1 va 1:2, CDQH dat muc thap va
hau nhu khong c6 su khac biét (hinh 3.2).

# 750 pmol/L N-NOj’

N 750 pmolVL N-NH,*

a5

S L/

:5_ 50 -

o —

S E 407

S X

=0 30

<3

wE 207 B
= 3 _ =
o 10 +

39 ~

X 0

= Tilg 1:1

2 Tilg 2:1

= Tilg 1:2

N4

Thoi gian (ngay)

Hinh 3.2. Cuong do quang hop ciia Chaetoceros subtilis var. abnormis
trén méi triecong ESAW bo sung N-NOy va NH," riéng ré va ti 1¢ khdc nhau
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3.1.4. Cwong dé hé hap (CPHH)

Trén cac moi trudng ESAW khao sat, CDHH cua tao ting dan tir ngdy thir 3 va

dat cyc dai ¢ ngay tha 4 va thir 5 (hinh 3.3).

CDHH cuc dai cua tao trén cac moi truong ) sung 750 pumol/L N — NO3', N -
NO; va N — NH," & céc ti 1& khac nhau cao hon so véi CDHH cuc dai cua tdo trén moi
truong bd sung 750umol/L N - NH,* (hinh 3.3).

e
L
1
™,

g i 750 pmol/L

= .
S50 _
= T 15 N 750 pmol/L
X7
g0 20 £ TF1é 1:1
%" g 15
o 3 [ ®Tvlie 2
5? 10 Tyle 2:1

o

— - > 2

X 3 : =Tylé 1:2

0 — 4
N3 N4 N3 N6
Thoi gian (ngay)

Hinh 3.3. Cieong dg hé hdp ciia Chaetoceros subtilis var. abnormis
trén méi trieong ESAW bé sung N — NH," & cdc nong do khdc nhau

3.2. Thdo ludgn

Dua trén cac két qua cho thiy, &
mdi trudng bd sung N- NH,* ndng do cao
(750pmol/L) d& gay doc cho té bao: su
ting truéng cia tao giam, sic thé nhat
mau, su hinh thanh bao tu tir ngay tha 4,
cuong d6 quang hop va hd hip thip (anh
3.1; hinh 3.2, 3.3).

Trong khi d6, trén cac moi truong
bo sung N- NOs” va N- NH," & cac ti Ié
khéc nhau, sy tang truéng cua tao tot hon
V6i chudi té bdo dai hon, sic thé dam
mau tir ngdy th 3 dén ngdy th 5 (anh
3.3, 3.4, 35), mat do té bao, cudong do
quang hop va hd hip cao hon (hinh 3.2,
3.3). Piéu nay c6 thé 1a do anh hudng cua
N- NO;™ Iam giam tinh doc cia N- NH,"
trong moi truong. Theo Roosta et al.

(2009), viéc bd sung NO;™ (ciing nhu K¥)
vao mdi truong chira NH," la mot giai
phap dé 1am giam tinh doc ciia NH,".

Dic biét, & moi truong b sung N-
NO; va N- NH," ti 1§ 2:1 c6 chudi té bao
dai, mat do té bao va cuong do quang
hop cao hon cac moi truong con lai (anh
3.3; hinh 3.1, 3.2). Diéu nay c6 thé do tac
dung kich thich caa N- NH,* & nong d6
thip lam tang kha nang hép thu va tich
liy cia N- NO5 vao té bao. Trong moi
treong véi su hién dién mot lugng NH,*
nhoé c6 thé kich thich sy hip thu NOs
(Dortch, 1990; Varela and Harrison,
1999).

O cac moi trudng bd sung N- NOy
va N- NH," ti 1¢ 1:1 va 1:2 c6 mat 4o té
bao, cuong do quang hop va hd hap thap
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hon so v&i moi trudong bd sung
750umol/L N-NOjg’, va bd sung N- NO5°
va N- NH,* ti 18 2:1 (hinh 3.1). Diéu nay
c6 thé 1a két qua twong tic trc ché cia
NH," ddi véi NOs™ khi cO su hién dién
dong thoi cta ching trong mdi truong.

Dbi v6i hau hét tio thi NH," dugce
uu tién st dung trude khi cung cép dong
thoi N- NH," va N- NO3. N-NO;3™ khong
duogc st dung cho dén khi tat ca N- NH,"
dugc st dung hét. St dung uu tién N-
NH,* duoc cho 14 co lién quan dén su
diéu hoa dong hoa NO;. Viéc bd sung
NH," vao méi truong nudi cdy tao dang
dong hoa NO, gay ra sy tc ché ngay lap
tire va hoan toan sy dong hoa NO3", NH,*
khéng tc ché hoat tinh cua enzyme
nitrate reductase ma 1a mot s6 san pham
cua su déng héa NH," tc ché nguoc hoat
tinh cua nitrate reductase (Duncan and
Stewart, 1974).

NH," anh huong 1&n sy bién dudng
NO; & tdo nudc man. NH," dugce cho 1a
ngudn N wa thich d6i voi hau hét cac loai
thuc vat phll du ciing nhu (e ché str dung
NO;" (Dortch, 1990; Varela and Harrison,
1999). Mét san pham N hitu co dau tién
(glutamine - GLN) cua qua trinh dong
hoa N v6 co dong vai tro trung tdm trong

su diéu hoa ngén han va dai han qua trinh
ddng hoa NOz™ (Flynn et al., 1997).

O thyc vat phd du, téc d6 hip thu
NO;™ bi @c ché khi co sy hién dién ctia
NH,* (Dortch, 1990). Téc do hép thu
NO;™ giam khi ndng do ciia NH," ting 1én
trong moéi truong (Varela and Harrison,
1999). Pidu nay do sy wc ché hip thu
NO;™ cia NH," hodc su uu tién st dung
NH,*. Mic dau ¢6 sy wu tién ddi véi hap
thu NH," nhung sy ting trudong trén NOy”
t6t hon nhiéu so véi ting truong trén
NH," (Dortch, 1990).
4.  Kétluan

Moi trudng bd sung N — NH," riéng
ré& & nong do cao (750 pmol/L) d& gay
doc cho té bao tao, gy ra sy hinh thanh
bao t, mat do té bao, cuong do quang
hop va hd hap thap.

Khi b sung két hgp N — NO3 va N
— NH,* & céc ti & khac nhau da han ché
tinh doc cia N — NH,*. Méi truong bd
sung N — NOs: N — NH," ti l& 2:1,
Chaetoceros subtilis var. abnormis cho
chudi té bao dai, thé sic t& dam mau,
duong cong tang truedng hinh chit S, sinh
khéi tdi da ctia quan thé 16n, cuong do
quang hop va hd hép cao.
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