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1
1.1
,  ®47mmGF/F(Whatman) ,
, /2
, 120°C (Skeletonema
costatum s.1.) (Prorocentrum donghaiense)
, 4
, 2
, 20—30( ,
2001) 28—35(
,2011) 14 17
20 36, 16 21 30 36,
1L, (20+1)°C, 55—70pumol/
(m’s), L:D=12: 12,
3,
2/3,
1x10%ell/L  1x10°cell/L
1.2
12h ,
R 10mL s
TU-1810 -
440nm  465nm
, V) (4)
, : N=213.484-6.0046
(10"/L), (n=7, R*=0.9938); : N=53.9164—

3.7397(107/L), (n=7, R*=0.994)
: MDA, POD, DAO,

PAO
1.3
1.3.1 MDA (MDA)
, MDA ,
(Groppa et al, 2001; Yang
et al, 2010) (MDA)
( ,2001) MDA pmol/
ey
0OD(532-600
MDA(“mSl: ( nm)xV]xS/(Athsz)]
10 155

)]

, OD(532—600nm)/155
(mL), 7,
(mL), 4
N, t ( /mL)
1.3.2 POD
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H,0,
2004) , 3000r/min
, 1—1.5mL 0.02mol/L
, 4000xg

(Apel et al,
10min
KH,PO, ,
20min
(Maechly, 1955),
0.01 : U(0.01A0D
470/min), (2)
POD(U/cell)=(AOD470xV)/(NxVx0.01x£)  (2)
, AOD470 N
() " (mL) Vs
(min)
(2004)
0.1mL
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(POD)

(mL) ¢
1.3.3 PAO DAO
DAO
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550nm ; PAO
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1.3.4
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0.22pm , 2
2mL s 12mol/L HCI1 ,
2.1
110°C 18 , 70°C 5 ImL
2%PCA N S ﬂmax 9
> Mmax 15%
2mL2% PCA R 1
s 17 s
1.4 o S-20 Hmax  S-17
Logistic : 14, fhmax 15.9%,
Logistic 4) S-14
B - By 36, B Sl4 i 32%,
B. - B Hrmax. “4)
1+2f 2o g B )
B, 30
’ B[ ! (Cell/L)’ BO s Bf Hmax s 21 36 > Hmax
(cell/L), By (cell/L), ttmax 36.4%  37.4%, ,
[cell/(L-h)] Origing.5 16
Bf Hmax 5 5
F1 FRBETHUHEFE. RERERFRNLIEENE B(x107cell/L)FN 5 K AE F 1,0, [x10cell/(Loh)]
Tab.l The final biomass Bi(x10’cell/L) and maximum growth rate sima[*107cell/(L-h)] of S. costatum s.1. and P. donghaiense under
different salinities
By £B¢ Hmax = hnax R’
S-14 14 89.31 3.909 0.33 0.026 0.966
S-17 17 109.37 8.468 0.39 0.042 0.933
S-20 20 99.43 3.848 0.39 0.029 0.972
S-36 36 88.64 7.255 0.26 0.020 0.961
S-16 16 0.25 0.071 0.017 — -0.5
S-21 21 13.54 1.988 0.063 0.0053 0.963
S-30 30 15.32 0.534 0.099 0.0085 0.981
S-36 36 9.09 0.329 0.062 0.0076 0.962
2.2 MDA POD MDA
( la), S-20 , MDA 2.3 DAO PAO
POD R , MDA POD 2 R DAO PAO
S-20 , S-14 DAO
MDA 52.3%, POD 43.0%, S-36 PAO
MDA 84.9%, POD 65.2% S-20 S-36  ,DAO
( 1-b), PAO 57.8% 56.7%;
S-30 R S-21 MDA S-14 , DAO PAO 43.1%
422.2%, S-36 MDA 20.9% DAO
666.4%, POD , PAO
s 5 S-21 S-30 , DAO PAO
MDA R 393.1% 115.3%; S-36 S-30

, POD
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2 48 3 7R
=y =l /
{2 / {2
0 k 0 0 L2222 A 0
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HhEE (psu) HRE (psu)
1 (a) (b) MDA POD
Fig.1 The MDA content and POD activity of S. costatum s.1.(a) and P. donghaiense(b) under different salinities
12 12 -
a DAO b B DAO
10l V] PAO 10l v, PAO
? 8r g 8l
= e
S 6f 5
4 4
ey 59
0

(2)

EhE (psu)

Fig.2 The DAO and PAO activity of S. costatum s.l.(a) and P. donghaiense(b) under different salinities

2.4
3 s s
Spd  Spm Spd  Spm
, Spd Spd  Spm
. Put
Spm, ,
Put
, Put 5
Spd
s Spd
S-36 S-20 ,Put Spd Spm
130.8% 2.24% 69.4%, Put Spd
Spm 667.7% 173.5% 462.0%,
Put Spm 17.1% 34.1%, Put
166.2%, ,
S-14 S-20 ,
, Put Spd Spm 26.3%
47.9% 37.7%, Spd 45.3%,
Put Spd Spm 81.7% 54.2% 59.7%,

(b) DAO PAO
Put 201.4%, ,
4 b b
Put Spd Spm , Put Spd,
Spm Put Spd
S-30 S-36 ,Put Spd Spm
19.1% 40.0% 19.6%, Put
Spd 58.6% 88.4%, Spm
76.7%, Spm Spd
Spm 107.6% 44.8% 91.6% ,
S-21 S-30
, Put Spd Spm 88.9% 61.1%
57.0%, Put Spd Spm 111.4%
62.9% 113.8%, Put Spd Spm
158.3% 56.8% 38.2%, Put Spd Spm
14.8% 69.4% 85.2%,
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Fig.5 The nonlinear curve fit between DAO and PAs(a), PAO and PAs(b), POD activity and PAs(c) of S. costatum s.1. under different salinities
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RELATIONSHIP BETWEEN GROWTH AND VARIATION OF ENDOGENOUS
POLYMINE CONTENT UNDER SALINITY STRESS IN SKELETONEMA
COSTATUM S. L. AND PROROCENTRUM DONGHAIENSE

ZHU Xiao-Wen"?, ZHAO Wei-Hong', MIAO Hui'

(1. Key Laboratory of Marine Ecology and Environmental Science Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract We carried out a laboratorial cultivation experiment on two common HAB algae (Skeletonema costatum s.1.
and Prorocentrum donghaiense) under different salinities to determine the activities of POD (peroxidase), DAO(diamine
oxidase), and PAO(polyamine oxidase), and the contents of MDA(malondialdehyde), Put(putrescine), Spd(spermidine),
and Spm(spermine) extracted from algae cells. The final biomass and maximum growth rate of the HAB algac were
obtained in logistic growth model. The results show that the both algae can accumulate MDA under high or low salinity
stress, indicating that damage by free radical of active oxygen increased and the algae growth were inhibited. Meanwhile,
the two algae increased the polyamine content to relieve stress and promote growth. However, the type and form of
polyamine were different. Under a high salinity stress, S. costatum s.l. can enhance the polyamine especially the content of
free polyamine, while P. donghaiense relies mainly on the regulation of bound spermidine and free spermine. Under a low
salinity stress, S. costatum s.l. would enhance the free putrescine, while in P. donghaiense, contents of all forms of
polyamine would rise.

Key words HAB algae; salinity; polyamine
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