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HRIRE REOATS

FRFN L ALE N R B D. salina BJ38 Ny BLTT EHE
FHE WY N ESTRBEEHER.
L2 BRARZEREH

BEFRHE R A LB AR YR NS 22 KR ik
(R DAL 7K J 572 2 (MR R i K + A8 KD - 3 3
120; NaNO, # B & 0. 4 mmol/L, R ZIR E H
0.2 mmol/L,KH, PO, % & 0. 1 mmol/L, BB
WE 0.01 mmol/L,NaHCO, ¥ E 18 mmol/L.
Fl ARHEZXREBHEMGARINERRE

Tab. 1 Ingredient of saturated brine from Lantai salt lake in

Inner-Mongolia g/L

Cat Mg*" K" Nat SOF CI'  COf HCO;

0.56 11.22 0.30 105.67 7.38 190.08 0.054 0.13

BT HPG-280B Y IR FFM A5, LN
HOBIT, SR BRBR BE O 0. 60 X 10* 1x, IR EE K 23°C +
1C, YRR 12 h: 12 h,

1.3 BS&FZX
1.3.1 $4habm

I3 BB KM E W 5 mL BT/ R
WFRUN LRI BHET  FHEIMNT (30 W, BTG 2
4 15 cm) #E AT AN [F] B B] 7 BE 5 .

1.3.2 BREERREERNIN %

PR R B TR R F 22 H 35 mL R &K
100 mL =5k, 065 h DB B R, HLi
B — BB, FR A K BB RE 1 R, &2 R Ay
BLBUATRR AR A AR E N B ETE 100 % F
100 mL =/ i, 568K 0.6 X 10° 1x, iR
R 23°C H1CEKM T3 14 d, B9 7k (L
BREE B BIE) 18 #. X 18 BREEF B 250
mL =AM GEBR RN 150 mL), A1 K ¥R BJ38 K
Xf BRI E SRR AR BN T P EBER,
1.4 ARBiKE

LR BB ALK MO ERBR MR
HLBESREE LB 25°C +1°C, B Ik 2,31,
Bt TR B IR SE R 4 N ERE 0. 22X 10%,0. 44 X 10,
0.66X10*,0.88X 10" 1x, LW 3 MFITR,ER
—PMERHEKEENORSE.

1.5 EE&KE

HEIRENBFEREERMOEHBZ WAL
W BE SRR B SR IRGER B R 0. 88 X10° Ix, IR BE IR E

4 BRRE 15,22,28 F1 35°C,

FLRFERER 3T, BEE R WEHAEK
HEMOGESR.

1.6 A KigFegmE

DA I 3R OB AE O 2 B 8% (Olympus) T B #
TR MM RCR . TR 3 AN EATRE R P,
1.7 &% (a.b)#gml &

B5 mL S, IAGE R 90% N B 784 IR
GRBRAE . EE 23R . EE2EKRKAEG, A
AUARBUOR, EAE 25 mL, i} UV-2102 PC %l %
HINAT T 43 360 BE A H A8 OD645.,0D663 T A IR 6
1 (Asss » Adss ) o % Jensen 28 N7 3 B M A R B9 1
BESE. W3 DNEEARNTFHME.

car(mg/L) = (8. 02X Aggs +20. 21 X Agis) X
FERARFR/FE R
1.8 pB#¥ FEeREH %k

FiEF I ODA50 AL IR 1B Auso o 4% Jens-
erP I AXRMLHMM B AE FEER., 4R
B 3 ANBE G I HME

cﬁ(mg/L) = Ao X (10 000/2 500) X E & &
R/ B R

2 EBER
2.1 R LR HEEBAGEERERF TR
1) Y it %

BN REHE ERARE NSRBI T,
B L — B AR A R R &
BRFER WHESPHRITEZ NI B2 R KAE
FBEANHRANE Ao HEaRETR,
24~48 hE R B BIE kgl , T B & R4 E b Al .

SELBAHRAMKENRERTE 5 d NWEFE
RTRERH,S d USSR R, B 7EE S
FES REAFEEE D, mE 1AW, %6
FH B 45 o 58 S 28 58 5 7] 8 %o 6 41 M ER A BB AE A
BATEE BN 15 cm, 55T BT (A] 10~15 min, 41 fEAE T
RAF K, HA X FE TR AGE 1A%, 38 15 min
AT A4S 51 B B Ab T 2 5040 T B B X 3 S T A2 AR
. ATHERZHRETR, LRZETH HEHH
Bt K B ER 4 4 R A T T 3R B — S AR TEBR 1Y
A AEF EBERA AT A Y 20 min,
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Fig. 1 Relationship between irradiation time and mortality
2.2 AEERBREERGLT

BRIEEARNERBE AR T B A .4
MG R e A, N 100 BREEh e 18 Bk, 5l &
IR — & TSR 14 d. B BRMERSE
MEH I RENLAREEERERT & Ak, H
KRG HERERAK, BERKH 3 HE Mu3b,
®2 ETRETHREIGE

Tab. 2 The selection of positive mutants

=]

f=)
w

Mu2l F1 Mu66., 7EE;FFEI5E 6 K Mu2l, Mu66
Mu72 93 R FF IR 5 BT, 3X 3 MR BEAE B I 5 Y SR A
R - P EREREB RS, ok
26, 56, 6. 67,5. 88 mg/ L, i #{u (R FL8E AL & -8
B NEBAME Mu36, HEWE AL 7. 13 mg/L,
AL B N EEFETUER
WLEE Mu72 B8N FIRMERBEAE AP b
E S BHL L & Bk BJ38(6. 98 pg/ M) B A R E BY
W (£ 2), TR, FEAAR R B R R &
BRI B 7E J5 B2 5% 37 i S 78 /N (19 40 B 3 3k AR
B HR KN, HEI AT Bl R B A0 R O R N R AME E
) — B BRI

e EBRENRAERR BRFHE N ERE
YR L AN R X R K T B R I AR BEAT S 22
SZE, N 3k Mu2l, Mu36 il Mu66, 3 — £ 4 87
Bk SRR BERZ R ER, AE T
3 BRI 4 W4 & S OUC21,0UC36,0UC66,

Wz W B pUIE N ERRRE  WARME L RER A A
(X10*4~/mL) (mg/L) (pg/ 1) —
KRGm B G

BJ38 79.38 5. 54 "6. 98 13. 80 11. 46
Mul4 101, 25~ 4.26" 4.21 11.23 10. 66
Mu21 117. 50" 6.56" 5.58 11.88 9. 50
Mu36 123.13" 7.13"7 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 99.697 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

ERTEER SN ERAFHE « RAERBE (P<0.5)
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2.3 AR IKFEHRREKFEETREY
EAL
2.3.1 JGEX 3SHRBETHRREKNHEW

MR 3 AT LLE M, 7ER —RE(25°C+£1°0) | F &
BEFE NE ML EERE & T T 16 505K
B A 8% P P9 A0 (b S 2 B T 0 By s s i LA T
R 3 d NARLE A B, NS 4 RIT IR A% E
W B B, O 3R B K AT (0. 88 X 10F 1x), 4 Ak &
(BJ38, OUC21,0UC36,0UC66) £ 41 il 55 f #5125
Y, Hooh OUC36 3 41 i % 1 5 &, 15 5] 86. 7 X 10
A/mL, W R RS 2556 5 T ZOGERERE R 0. 22 X 10"
L I, 1 D B 5 A8 Mk R O A M 4 RE AR R R AR, A
SC5 TP A BEARER K BRI B Y58 1 38 K A R

£33 RRMIKBFERRARAEKEKHER

FrE e, ASSE TR BRI A B F
GOE:/E 3

MNAE—JCIR T , BEKRR G KK ZRIEERK
WEFRIAE—FERNESR, BRI EUE KA
B AN M E B EAR. FEMHL TS R% 5B
A5 Mk IR 08 Y 38 N RE ) B R

BEHRAREEK&RIELEREZ 0. 88X 10 Ix,
AFER P E N M RN —EWER, EFMMER
BT SHETHRARLARBEEMERAR. HTHE
R MOGREIR)E M 0. 88 X 10" Ix B, OUCE6 & 4 iy
FEEMRTHAK MEREMMEY, HoEEX
OUC21 I — & wy M H v, B M AL &
i ER

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

4 f 2 B (X104~ /mL)
_— KR
(X10* 1x) B 8] (D)
1 2 3 4 B 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 8.375 11.125 18.250 25.375 28,875 37.625 42,625 48.625 55,625 56.500

B3 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 8.250  10.875 15,688 21.875 29.125 35.875 46.000 49.000 55.500 60.125

0. 44 5,000 8.125 12,750 18.500 28.250 40.375 43.625 51.750 57.375 59.000 63.625

ovez 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 8.375 12.250 24.125 39.750 43.000 50.625 61.125 63.250 66,000 71.875

0,22 5. 000 6. 000 8.625 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

OUess 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 8.750 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

ouess 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

L RPRENZNBEATHR » RRERBEP<0.5)
2.3.2 KRN IKRBEKRECRHRNEM

AE 2 AE W, X TR AR 3 HRIBEKR, K
BICHGRERHE M, - 918 b RARREHAWHY M, K

Marine Sciences/Vol. 32,No. 7/2008

IE T B B3R 0. 88 X10* LA M F -8 E PEMWH R
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Fig.2 Effect of light intensity on accum ulation of p-carotene of the initial strain and the selected three mutants
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Fig.3 Effect of light intensity on accum ulation of chlorophyl | of the initial strain and th e selected three mut ants



24 BEMIKRFERRAERFEEMREY
#
2.4.1 REXN3IHRETHRREKKER

M AT HE B ERENIRESES,3 MBSk
RMMARARERELRMTTHHREEHLHE
RERE TR —fEL, WA ¢S TERKEE T
MR, 28°CHM 35 CREFAM T, WFWAT 4,5 d
WOBEHMARKERERT T BB EE T RS A
MR AEKEE,S dZE,35CTH 4 BREM A Kl
HAFEEBEE., ISCTEFM 4 BEEARRBNR
M5 35 CHEMTHHREME, BENER S d KRS
B, EERER, S dZEATFHERK, XA SHK
BOE AR AL A .

T4 BENIKFERRRURKEKNORE

3 BRI bk B R0k 2 i) B R R A LB
B, R R (BI38) #5248 #k (OUCE6) 4 K ) B id 1R
R 22°C, HAk 2 MRAE KW & I Nk 28°C , A Xt
JFeifh, X 2 Bk (OUC21,0UC36)1E 7 B IR B B8 Jy o oF
W, ESHALRY  MREFEEFHN 42 OUC36/
28(82. 75 X104 /mL) L 3o 2 , X — 55 6 BB L K5 18
B RSG5, BV RS A4 T (RS2 b OUC36 4
KW &ERER 28°C, &k &% 2 22°C) % A& #%
OUC36 % 4 jfd 25 FF (82. 75 X 10* AN /mL) B Hl B & F
H R BE(63. 75X 104 /ml., P<C 0.5), i H . H % ¥k
R —RE T (7. 50X 104 /mL) & 43. 9% . [ it &
FRAIFANBESRR. BELRP.3INMBLEHRERS
R MRAE KBS RN —HREFAE K OUC66,

Tab.4 The effect of temperature on growth of the initial strains and the selected three mutants

41 B B (X 10 4~ /mL)

Bk BECO A [ (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
Bse 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
oven 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 40,438
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
0QuUC36
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
- 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
ERTHEANSNIBEEAPHE, « BREREFEP<0.D
2.4.2 REX3IHKBEERRAERENEH Ko & T 22°CHREIR B 9 T+ 8 A MRORI 5 42 pk 3

BB 4 T AR 22°C RS, 3 AME AR B RA
H & B (BI38) A RREWR B % P X REHE

MARRERR BT PERARW . B OUCI
SR ASCHRIHERMRAR BN AERER FHE PRER
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Fig.4

Eff ect of temperature on accumulation of 8 carotene of the initial strain and the selected three mutants
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Fig. 5 Effect of temperature on accumulation of chlorophyll of the initial strain and the selected three mutants
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KTHEEAMEANE., —RIA D E L2540
MIAF & R AE 500 LA B ERY . (AAH T H bt
FTHEAMBAT PR, 0 Al A G T X SR AN R I R B
AE /TR ISR Rk M E WA BN, HH 30 W
Wy BSR4, BE RS 15 om, 58 4T A [E] 10 min BfZE T
RAWINEE A 50% . /65 B 7 RME 2 82 7 &
RTHAMBER R, EREF N ET R BT
K T T A ER S SR A Ah R A RIS BR A 4 B, 1B
IANIEFE 20 min R H .

EENBEEH P AL A RHEENER,
RABKMHILS R FER S FE, — BB ER, BT
PR B RS H PR, R R AR WA A 3 A
KPS TR AERAE I 2 07 I TR A ; — R — 2628
AR U A IR A B A B T T AR R = 2
T2 BEEXROH Y, BREERER S KD
ABERIZER — LU BE PR 32 30 58 4514 59 B2 R T
MELLIE R Rk, (EEFATE A A KB B AMBE A K
HHEREBSEYE. S Y PR BHEE
PR BRI S5 2R B UL R R 55 AR vk AT 2B O i
RPMLIf %, EMEREERAMERE A EEHE.
BERHGSE. HEHTAER EEBEEALFES
FIBERIFAREER —EHRS, B XMW
RBFAERRE R R U REF - LR
AR, FERERE-MERMNEL EFIE
F[8i2 l DNA 4y FARICH TR AN B ET , L0
HATE ] IZ RN & RAPD, RFLP,SSR # A %t 5 48
EHETHIEHE, URIEBRIRERR. F5 HET
HAEMKREROCEER FHE PESBMBERIE
BAGEIT, X FURES 3R E PRT-EIVEHMN
E7AR 0 18 75 T BE S5 B a3 26 3 B W9 51 49 XoF 58 A Ak
Ty RIET YR EREHRTE, XHET
FRT TREIR THENKRA S LB BB,

EE LR 3 MRIBAS bR A R R b ) R AR EB
BEARRBRERERR, LHEHELHK OUC36, 54k, 3
HiELHRH— MRS R R EN T EER T H
Bk, EERMEINRBHINET HRENE N,
NIRRT HREMEE  ABLEHRKELKER
BB 578 bR 1) £ 2 1AV B AT O M — N0 e SRR T
TEEMHEN ., XEMEESINGISSERME 1%
FHEE AP 2R b BTN A 21 3R % A 153 B B 45 18 — 3L

TR B P E B N 3 BRIBAKRAEE
MM Y NEA BT R EH. ERE g9 E b
AT LA B 6 AR 47 00 48 P L 72 4040 BB 51 A & R T o
VR /NI R B GR R 2 T BG B-R  N Z A A
We A7 LUR B M 438 17 % . Andrea % BT SY 4l
HESE, % UV-A fb 34 2615 6 ROG LRI F 35 32 10
5 Rl Eh S, L2 B R G 11 W T 4 i 2 2 A B 2
DA% O AR K KRB T BRI MRt R AL
B 10 (5 0 R I R VR 8 LA BR L E S T R
9 B I 2T LS A 5 4 A R BEL Lk O 40 Lk 2 A
GfiE, AH— B TR R, b T BBk
K TR A R B L (AR B OUCS6 3 i
WA N ENTERE T HEK.

TR BA %N 3 BB EHE . OUC21 2
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pigment accumulation of ultraviolet radiation mutagenized pro-
ductive Dunaliella salina Mutants
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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 (QUC21, QUC36, 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 u mol/(m® « ). Under the condition, moreover, cell density of OUC36 (86. 6 X 10"cells /mL) was
25% high compared to BJ38 (69.1X10*cells /mL). However, R-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 (QUC66 and BJ38) and 28°C
(OUC21 and OUC36) respectively. However, it was at 22°C that all strains including BJ38 accumulated
more B-carotene. where accumulation of QUC36 (7. 9 mg/L) was not remarkablely greater than BJ38
(7. 84 mg/L.) when OQUC21 (5. 31 mg/L) performed poorest. Meanwhile, 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 OUC36 sounds potential suitability for large scale cultivation.
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