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5 ikE REPORTS

, D. salina BJ38
B

1.2 BERAEBIEREMN

( D ( + ):
120; NaNOs 0. 4 mmol/L,
0.2 mmol/L, KH2PO4 0.1 mmol/L,
0. 01 mmol/L,NaHCOs 18 mmol/L
1
Tab. 1 Ingredient of saturated brine from Lantai salt lake in
Inner Mongolia g/ L

Ca®™ Mg* K' Na* SO CI' €O} HCO;

0.56 11.22 0.30 105.67 7.38 190.08 0.054 0.13

HPG-280B \
, 0. 60 x 10" Ix, 23C £
1C, 12h: 12 h
1.3 ¥4 %F%
1.3.1
5 mL
: : (30 W,
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100 mL , 0.6 x 10" Ix,
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, ) 18 18 250
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)

1.5 BEKRE
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4

15,22, 28

3

35C

1.6 AKERFENN T

( Olympus)
3
1.7 *t%&(a b)sylle
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100 Mu2l Mu66 6 Mu2l, M u66
sol Mu72 , 3
B- 2
X
“ 60t 6.56, 6.67,5.88 mg/L, B
;g 40t Mu36, 7.13 mg/L
B-
201 : Mu72 : B
0 BJ38(6.98 pg/ )

0 5 10 15 20 25 30 (2
#541F 18] /min
1

Fig. 1 Relationship between irradiation time and mort ality

2.2 AT BB EMARTH B
s 100 18 , Mu21, Mu36 Mu66,
14 d B
, 11 , 3 OUC21,0UC36, OU C66
3 Mu36,

Tab. 2 The selection of positive mutants

B B
(x 10" /mL) (mg/ L) (pel ) (m) (m)
BJ38 79.38 5.54 6.98 13. 80 11.46
Mul4 101.25° 4. 26" 4.21 11.23 10. 66
Mu2l 117.50° 6. 56" 5.58 11.88 9. 50
Mu36 123.13 7.13" 5.79 11.43 9. 70
Mu37 87.50 5.26 6.01 12.33 11.25
Mu50 112.19° 6. 03" 5.37 11.75 10.32
Mu55 99.38" 5.16 5.19 12.35 11.43
Mu56 104.38° 5.26 5.04 12. 06 11.27
Mu57 112.50° 5.60 4.98 12. 15 10. 48
Mu58 99. 69° 5.57 5.59 11.98 11.26
Mu59 108.13° 5.54 5.12 11.76 10.03
Mu63 88.24 6. 34" 7.18 12. 95 10.32
Mu66 127.50° 6. 67 5.23 11. 13 9. 31
Mu69 108. 44° 6.05 5.58 11.52 9. 87
Mu72 81.25 5.88 7.24 13.58 11.09
Mu74 81.88 5.32 6.48 13. 05 11.12
Mu75 90.00 5.56 6.18 12.98 11.26
Mu76 69.06" 3. 69" 5.34 13. 41 11.33
Mu79 82.50 3.77 4.57 13. 13 10. 85
3 3% (P< 0.5)
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2.3 AR MIKFLHAEALEKAE ZREN

2.3.1 3 ’
3 , (25C %1 C) ’
16 2 2
34 A ’ 0.88x 10° Ix,
(0.88x 10" Ix), 4 ’
(BJ38, OUC21, OU €36, 0U C66) 3 ’
oU C36 26. 7x 10° 0.88x 10" Ix , OUC66
/ mL, 25%: 0.22x 10" ’
I ouU C21 ,
3 3

Tab. 3 The effect of light on growth of the initial strain and the selected three mutants

(x 10 /mL)
(% 10* 1x) (d)
1 2 3 4 5 6 7 8 9 10 11
0.22 5.000 7.625 8.625 16.500 28.125 34.625 35.000 37.875 42.125 46.375 48.250
0. 44 5.000 8375 11.125 18.250 25.375 28.875 37.625 42.625 48.625 55.625 56.500
b8 0. 66 5.000 9.250 11.875 19.125 26.500 31.125 39.875 50.500 58.125 58.750 61.125
0. 88 5.000 7.375 10.500 17.125 30.875 38.750 42.125 55.625 60.125 63.250 69. 125
0.22 5.000 8250 10.875 15.683 21.875 29.125 35.875 46.000 49.000 55.500 60.125
0. 44 5.000 8125 12.750 18.500 28.250 40.375 43.625 51.750 57.375 59.000 63.625
ovea 0. 66 5.000 9.375 15.250 19.250 30.250 40.750 42.125 51.125 60.000 64.250 69.250
0. 88 5.000 8375 12.250 24.125 39.750 43.000 50.625 61.125 63.250 66.000 71.875
0.22 5.000 6.000 8625 12.875 15.375 21.125 23.500 28.625 52.250 53.375 63.000
0. 44 5,000 7.375 9.000 12.375 16.500 26.375 30.625 39.875 55.875 58.125 65.625
oue 0. 66 5.000 6.250 9.250 15.875 25.500 36.125 41.375 50.625 61.625 70.625 78.125
0. 88 5.000 8.250 10.125 17.375 28.000 39.125 49.625 70.250 78.625 80.750 86. 625"
0.22 5.000 5.250 7.375 8750 14.000 15.750 27.875 38.000 41.625 45.125 62.250
0. 44 5.000 4.500 7.375 7.750 19.500 25.125 31.375 42.875 60.125 61.500 64. 625
ouee 0. 66 5.000 5.635 10.250 13.375 22.250 29.000 33.500 35.875 51.125 60.125 63.125
0. 88 5.000 6.000 9.125 15.125 26.750 39.625 48.750 66.875 74.000 76.375 77.031
: . (P< 0.5)
2.3.2 3 (0. 88 % 10* Ix) B-
2 , 3 , , 7d,6
B

B B )
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B , 11.72 pg/ )
, BJ38 B
B BJ38 , B
\ (0.88x 10" k), 3 ouc36
0UC36 B B (
, 10.76 mg/ L, BJ33 ) ,
(10.10mg/ L), OUCE (9. 5 mg/L) ouc2l 3
(6. 68 mg/ L) ) ,
, B 3 ,
, ouczl ,
B , ,3
0uC36 B , BJ38 , 3 0uUC36
(14. 61 pg/ ) 3 (ouc2l

9.29 pg/ ,0UC36 12.42 pg/ ,0UC66

127
11} [OBy38 JOuC21 [OUC36 [JOUCH6
—
X~ 101
o %
g o9}
<~ sl B3
o T
® e Eaba
=
5] ==
e
L AT -
& 3
R ol
|
Q. 1t
0
0.22 0.44 0.66 0.88  0.22 0.44 0.66 0.88  0.22 0.44 0.66 0.88  0.22 0.44 0.66 0.88
H3% / X 10*1x
2 3 B

Fig. 2 Effect of light intensity on accumulation of B carotene of the initial strain and the selected three mutants

507 [0BJ38 [JOUC21 [OUC36 [JOUC66

45} 1
4.0 -_I_—I— _}_I—

35t 1 +
: T

3.0r
25
201
1.5¢
1.0
051

—I——I—_I_
1

rtEFRERA / (mg/L)

0
0.22 0.44 0.66 0.88  0.22 0.44 0.66 0.88  0.22 0.44 0.66 0.88  0.22 0.44 0.66 0.88
K&/ x10% Ix

3 3

Fig. 3 Effect of light intensity on accumulation of chlorophyl1 of the initial strain and the selected three mutants
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2.4 BEMIMKEFLHEALEKAE ZRENY 3

2ok , (BJ38) (0OUC66)
5 41 3 22°C, 2 28C,
4 3 ., 2 (0UC21,0UC36)
\ ou C36/
7 28(82.75x10' /mL) :
2T 35C , 4,5 d ; ( OUC36
28C, 22 C)
’ sd .3sC 4 oUC36 (82.75% 10 /mL)
I5°C 4 (63.75x 10" /mL, P< 0.5),
35°C ’ 5 (57.50x 10" /mL) 43.9%,
: .5 : 3
0U C66
4 3
Tab. 4 The effect of temperature on growth of the initial strains and the selected three mutants
(x10* /mL)
(C) (d)
1 2 3 4 5 6 7 8 9 10 11
15 5. 000 4.625 4.375 4.750 6.500 11.750 16.375 22.125 27.250 35.125 47.625
22 5. 000 4,875 6.875 10.625 21.000 27.750 44.875 57.375 62.233 63.083 63.750
B8 28 5. 000 6.000 11.125 19.625 23.625 30.000 41.375 46.750 51.583 53.500 57.500
35 5. 000 6.000 7.250 15.625 21.750 23.625 25.125 34.500 34.875 39.875 31.188
15 5. 000 4,375 4.500 5.375 6.000 6.875 10.500 21.250 25.625 28.375 42.063
22 5. 000 5. 375 8.375 16.750 19.250 29.375 47.375 49.375 57.375 68.875 65.000
ouel 28 5. 000 5.750 10.750 16.000 39.000 41.500 53.375 67.875 72.458 74.500 77.513"
35 5. 000 9.125 9.375 18.625 21.625 32.125 37.625 42.625 45.625 47.875 49.438
15 5. 000 5.000 5.250 5.625 5.875 7.000 8.375 15.625 24.375 33.500 38.313
22 5. 000 5.625 6.125 9.750 15.125 25.625 29.500 35.875 58.875 65.375 71.750
ouee 28 5. 000 5.375 13.625 23.375 26.500 34.375 45.125 54.750 75.833 78.000 82.750"
35 5. 000 6.000 7.875 15.750 21.625 23.500 28.750 32.000 33.500 38.250 46.188
15 5. 000 4.625 4.875 5.375 5.750 9.625 13.250 13.375 21.375 34.250 33.250
22 5. 000 4,875 6.750 12.375 21.250 29.750 44.625 57.875 64.667 67.875 71.500
U 28 5. 000 5.375 10.875 17.125 23.875 36.375 41.500 54.750 58.292 61.500 67.750
35 5. 000 5.875 15.875 19.375 26.750 26.875 28.000 31.000 32.500 35.875 36.313
3 , ¥ (P< 0.5)
2.4.2 3 22°C \
4 \ 2°C ,3 B ouc21
(BJ38) B ,15°C B
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35C
, B
(220), 0uUC36 B 5
,  7.90mg/L, (7.84 mg/L), ,
OU C21(5.31 mg/ L) \ , 28°C
B BJ38 12. 30 35C
pg/ OUC21 8.17 pg/ OUC36 11.01 pg/
ouc66 9.20 pg/ BJ38 3
, ouc2i 50% ,0ucC21 B
91 [OBj38 Jouc21 [OUC36 [JOUCHs
I
g 77
\\/ 6 T j":__I_
2 s BaES
o
a 1f
15 22 28 35 15 22 28 35 15 22 28 35 15 22 28 35
BE /°C
4 3 &

Fig.4 Effect of temperature on accumulation of B carotene of the initial strain and the selected three mutants
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Fig.5 Effect of temperature on accumulation of chlorophyl1 of the initial strain and the selected three mutants
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Effects of light intensity and temperature on the growth and
pigment accumulation of ultraviolet radiation mutagenized pro-
ductive Dunaliella salina Mutants

MENG Zhen'-*, ZHANG Xue-cheng’, SHI Yarrxia’

(1. Key Laboratory for Sustainable Utilization of M arine Fisheries Resource, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Science, Qingdao 266071, China;
2. College of Marine Life, Ocean University of China, Qingdao 266003, China)

Received: Oct., 11, 2005

Key words: Dunaliella salina ; ultraviolet radiation; mutagenesis; B- carotene

Abstract: Mutagenesis by ultraviolet radiation of Dunaliella salina (Chlorophyta) (strain BJ38) was car
ried out in this paper. Subsequently, effects of light intensity and temperature on growth and pigment accu-
mulation of the selected three mutants (OUC21, OUC36, OUC66) were studied. Results revealed that
growth performances of all the mutants and the initial strain ( BJ38) were remarkable at the light intensity of
214. 08 B mol/(m2 *s). Under the condition, moreover, cell density of OUC36 (86. 6 X 10" cells /mL) was
25% high compared to BJ38 (69. 1% 10*cells /mL). However, B carotene accumulation of OUC36 ( 10.76 mg/ L)
was just a little higher than BJ38 (10.1 mg/ L), while OUC21 (6.68 mg/ L) accumulated the least. Chloro-
phyll accumulation in all the selected mutants was proved to be greater than BJ38 under any light intensity.
In the case of temperature, better growth performances were shown at 22°C (OU C66 and BJ38) and 28 C
(OUC21 and OU C36) respectively. However, it was at 22°C that all strains including BJ38 accumulated
more B-carotene where accumulation of OUC36 (7.9 mg/L) was not remarkablely greater than BJ38
(7.84mg/L) when OUC21 (5.31 mg/L) performed poorest. Meanw hile, regardless at which temperature
the culture was done, all the mutants accumulated more Chlorophyll than the initial strain (BJ38). It could
therefore be concluded that OU C36 sounds potential suitability for large scale cultivation.
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