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Abstract: The growth rate and starch content of four strains of microalgae preserved in our laboratory were analyzed. A
carbohydrate-rich microalgae #3, as one of the four, was screened. Its growth rate and starch content could attain to 0.086

g/(L-d) and 225.2 mg/L, respectively. Further, microalgae #3 was identified as Desmodesmus sp. based on 18s rDNA
cluster analysis. The growth rate of Desmodesmus sp. #3 was low and the total sugar accumulation was fast when cultured
without adding nitrogen. The growth rate change at different nitrogen concentration was almost similar, but total sugar
accumulation speed presented different change tendency.
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AR AERERIMRIR 4 BREMVBTIENT
£, EEXTENRERERMEEREHTM, U
BT AR KRR ENE & B Rk, RN, BF
FAEARF N WREE AR T A KA A4,
JE AR S R SR S BEBOR IF R B HE

F1 Wk, BHRSBURATERAISRIR

1 #EATTE

1.1 #%

ASEI PR BEAR . TEMRFISRAI LR 1; Trans
Start Taq A BN A & . DNA Loading
Buffer, DNA Marker, FIREXFWHILR2X &
HEYIAT; MEEESA DNA EEAREWHILRE
RABEYRHLA T HREH B0 B = ot aisiE
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Tablel The properties and sources of microalgae, bacterial strains and plasmids

Strains Properties Sources

Microalgae SO unknown Guangzhou Institute of Energy Conversion
Microalgae CZ unknown Guangzhou Institute of Energy Conversion
Microalgaec PM2 unknown Guangzhou Institute of Energy Conversion
Microalgae #3 unknown Guangzhou Institute of Energy Conversion

F-980 lac ZAM15A(lacZYA-arg F) U169

E. coli TRANS1-T1 endA lrecAlhsdR17(rk-,mk+)supE44-thi-1 TRANS
gyrA96relAlphoA
pEASY-T1 PT7 Kan+ Amp+LacZ TRANS
pEA-18S1 PT7 Kant Amp+LacZ 1851 this work
pEA-18S2 PT7 Kant Amp+LacZ 1882 this work
KIGHTE LB #5035 1%REEM, 05%8E 12 77 &

BEEY, 1% NaCl, BEEIEFEEINA 2% I8 ;
BERF BG11 SR EH1THE SR, B SR 2.

#2 BGI1 EFERE

Table2  Composition of BG11 medium
Composition Mass concentration (g-L ™)
Citric acid 6.0x107°
ammonium ferric citrate 6.0 x 107
NaNO, 1.5
CaCl,-2H,0 3.6 x 1072
K,HPO, 40x1072
MgS0,-7H,0 7.5%107?
Na,CO, 0.02
EDTA Na, 1.0x 107
Co(NO,),-6H,0 5.0x%107°
H,;BO; 29x107
MnCl,-4H,0 1.8 x 107°
ZnSO, 7TH,0 22x107*
CuSO, 5H,0 8.0 x 107°
Na,MnO,-2H,0 3.9x107*

12.1 AR KRN E
FE BG11 $FHREFIEFF 4 hER, BRIER
MESEEE OD550, HELER 8 X, LAREEEE A
PR, BYEIABEARER, SRIEERERKIZ.
TEBRAERBXE, MEEKEER (4) FH
ATy iamia,
_InN,-InN,
o,

o Ny RIBTEFFIRBTZ 1 BT ANARER; N, B8
1E t, BB IR

HAMTERAEERE, NBR—EERHEER
W, 2EBE TRk, B GF/C BiL4epachhg,
B ERE (0.075~0.090) MPa BRI, ZE 105C
WEPMTEEES, FAATRHE DR,

B=(M,-M,)[V
Heb: B HEYIR, g/L; M RN IEBMTRRE, ¢
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M FNERMTRIRERE, g; vV NEBRIAR, L, (4) KA E: BIE FERNANDES %P5

122 SEfEh & 8E

(1) HEEIRERL: R—ERaraidEE
WA, SOCHEEE; MR 20 mg HtT B85
BRI R TEBAKT, A ZE 500 mL; B
B 30 g AMTEEEBYET 470 mL Bk, AR
EEFRMRRT;, RAZELAE, R 4 MAH
B BB K, FFRE I AKENAW | mL &
WHE (98% ) SmL; ZERFHE 10 min TR, #
Ye##E 20 min FIE 490 nm FRKALERBRNE; &
MRERE 3 MET, LHEERERERL.

F3 AEENERSHEAKARR

Table 3 The glucose standard solution with ultrapure water use
scale

No. Standards ( mL ) ddH,0 (mL )
1 0.0 2.0
2 0.2 1.8
3 0.4 1.6
4 0.6 14
5 0.8 1.2
6 1.0 1.0
7 1.2 0.8
8 1.4 0.6
9 1.6 0.4
10 1.8 0.2

(2) BEFTEESENE: 1 mL B8, &
12 000 rpm B.0> 4 min, FH _FEER; IMABEK
ZEMIRE, 2 mL BRMALAES, JRPEm
AZEBTEW | mL REHER (98%) 5mL;

ZFIRFFE 10 min [FRY, BEEHE 20 min /51
%E 490 nm FERKALROCE ; FIRREM LR LR
JERARTR ) SRR E , B R SRR,

(3)AnuERNER . W3R 3 HEIEEIREIEN x B,
WABRRICEVESR y i, BHBIM y=ax+b (RP=
0.995 ~ 0.999 ) ML BT AL, HE a. b BIE.
BRSNS ER:

2a

Ho: TC ABFRBHEHENEE, ogL; 4 IR
HAE; a. b IARMEMZ P RBUE; D FIMAKBLL
AR,

WEHFHEREE.
1.2.3 18StDNA HJ PCR 71§

AL TR A R AR SRR #3 B 1.5 mL &
LB, LA 12000 rpm &L 2 mine FE EEER,
AKEEEFKERTE, REMAREBEDT
%, HERREK ZE4 DNA HERSR
TIANGEN #HE#H4H DNA EBURFI &M,

R AR EE R 18S DNA I ITS #ZBR
oM, &3 T 2 XHENEERSY (X
4), DIBEM#3 ZEZH DNA FEiR, B Taq B4
B R NN SR MR Ri#FT PCR £, M
NS1 #1 NS8 1B X5 X118 B M =92 18S1, A ITSI
M ITS2 YEAZ IR BN~ R 1852, RINVERF
H: 95CHIAEM 5 min; 95°CAM: 30 s; 55C Bk
30s; 72°C FEfi, SEfRETEHE 1 kb A9 B FIAT 1 min;
72°CIEK 10 min; 4°CL LR, TEFFEL 35 Ko

x4 FUF5

Table 4 The sequence of primer

Primer name Primer order (5'—3")

NS1 GTAGTCATATGCTTGTCTC
NS8 TCCGCAGGTTCACCTACGGA
ITS1 TCCGTAGGTGAACCTGCGG
ITS4 TCCTCCGCTTATTGATATGC

124 PAMEEAFRLE T

PCR %) 1851, 18S2 FMIEf&#{% pEASY-TI
BT A-T BEFEEAMERT, 25°C1EIR 30 min, 5Z2]&E
ZH R T-18S1 F1 T-1882, £3¢ 42°C#HEFLit E.
coli TRANSL-T1 BEZEMBF, HRTRIENER
BIRBEER 50 pg/mL 9 LB BEFREH, PRI,
ZH% PCRYIB LS, BIEBRIMWMAERET, B
Wik E LB FEYBARERAFANT, GR7E
NCBI H3#47 Xt o
1.2.5 AR N ¥EEXBKILE Y BRI E

B RIEM T RIORTHRIE, RENRES
XFEER AR N B IR A W TR AR . TR AR
BG11 37356 AR NaNOs, B 5 L 553k,
ERKERE, &5 R0 RN EE A 455 mL
RIS FRE, BIAY 10% RRMER, K5
SR A Z AR 3F B K& — & R FUR R kg
) NaNO; W, A RS NaNO;
S3HIA 0L, 05g/L, 1gL, 1.5g/L, 2gL, ¥
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H 15 g/L NIEH A, SpRE IR AR A
BFRREE 25+ 1°C; R RS EPUT B LR
150 + 50 pmol/(m’-s) ); FFEEBAZ THA 12%{5H
CO; HRA S

2 HRMH

2.1 BEWKLEYRCENIFIE
2.1.1 HKER

4 PREMEREFRNAEY, AKARME
la s, I CZ #FAMBERB RS, MH
A3 BRIMERES 2 REDHEATHAERE, #E 6~7X
HARREERKI

FE R RRAE K X B BURE X oA K B TR
b (B 1b), ATLAEH, BEEk#3 WAKERRR, 7]
i5 0.086 g/(L-d), SOKZ, X 0.079 g/(L-d), PM2
7 0.076 g/(L-d), CZ A K E N2, 7y 0.047 g/(L-d).
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Fig. 1 Growth curve (a) and growth rate (b) of four microalgae

212 BFERER S &

BN 4 BRI SRR A BT T 4
W, ERAFRBEKNESESEERVAR, CZHEH
SRESE, N 745mg/L; #3 K2, 7 556 mg/L; PM2

J7 469 mg/L; SO &/, 4 436.2 mg/L, {HERIEM &
Bs, B EhEEEs, 52252 mgL, CZH
137.8 mg/L, PM2 A 134.7 mg/L, SO 4 113.4 mg/L,
SREMK, KRR, MBELESENEZ MR
WEGEFEHERENSERREAHEXHNXR. £
BREHARSTZERE, RSB EEERS
A, ERERKERERMERSBESH
Btk #3 (A — PR TR AT R .
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Fig. 2 Starch content and total sugar content

22 THCERY 18s1DNA X EHR
DAERR #3 2B ZH DNA m#EAR, F5145T NSI
FINS8., ITS1 # ITS2 i#47 PCR 3%, A 1.2%H935
ERRBE O P HEA TRV , A5 B AER S KN 2 000 bp
634 bp BHE K B BI&H (B 3), MIEHEY R,

M 1881 1852

B3 18s rDNA EFE TR
Fig. 3 18s rDNA gene cloning
M: DL2000 DNA Marker

% PCR ¥ #7240 pEASY-T1 42, 1kt
IRZASYAM E. coli TRANSI 1, BE7% PCR 3K18H
HREF, EWIT, BFRNERAE NCBI Wi
8 Blastn RFEHATHN . SRFH . AN
oS5 RZRE TWEREWERB Desmodesmus
sp. KIZAMFRG 18S DNA AREWEEY, Hii
RS RESMBERSEH BB Desmodesmus
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sp., (VE—TMRBERES, —BMHAT 99%LL L,
KIELL EEER, AT RIS KR R R B TR
K5 B8 Desmodesmus sp. .

23 AR NREFHTEEBKESIRR
T
2.3.1 Desmodesmus sp. =K IFH

KRBT 5 HAFRIREWEEE NaNO; I,
R T REEST Desmodesmus sp. #3 HK BB,
ZERME 4 Fin, WE 4 PLIFEH, BRTERRSK
%, HERKREFRG TEEMERIRER -,
FHA N IR B IS AT SRR AR KB IA K . ATRE
HIREE, HABEANRR, BARANMTSEELER
A, XPERRIREER CO, REFRRIEK, SeaEAM
WFIRE YIS, ATTSEEEEREE; SAR
WREERE NG, AR, AR, HEEF AT

AR R R T A K.
12
—=—0gL
10 —*—05gL
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Fig. 4 The growth curve under different concentrations of
nitrogen
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BN ZBT, HESESEAES 2 RBER
FiEEE (B 5), HHAMETER 554%, REEE
TH, RIGHFETER 9.2%; £ 4 (05gL)
AR BRI RKRENL, IBRKE, S TEN
11.6%, MEE 3 KIFHH BT, 7658 4 RXBIEEE,
HTEM 24.9%, ZELATEFRRE, DEEET
AR EZH (1 g/l) W 1 RFFR BR S Bt
MF EFAY, EE 4 RABREEE, s3I 5TE
) 38.3%, ZIEEAETRE, BALRFTE 17.5%. 5
PUH (1.5 g/L) IEEFSMRERT, SBEESENE |
RFIFME B, #6258 3 RkBIEEE, 5 TER 32.6%,
ZIEME TR, 7E 4 XBIEETEN 11.7%, 2

J5 GRE FFHEE TER 25.2%, A5 NEB TR,
FHA (20 gL) BTE N KSR, MIEE &ML
KR, B3 RS EAEN, 8 3 XisFg
B, ZFTEHN 31.3%, ZEXHNETHE, F4 K
AETEM 12.8%, ZERETEROREE, M
ERATLEN, ERFERAKET, BEHRFFEE
N TES 55N ERARINERR. H2ESS
BSTRE, N, BREATFEEATLESSES
BV EFRERSE BT, X RIS, Lin'
LA,

60 0 gL
—e—0.5 g/L
——1.0g/L

—v—15g/L
—+—20g/L
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Fig. 5 The change curve of total carbohydrate
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T XHEE #3 H 18S rDNA 4047, £ F % B RR
FHREREEH BB Desmodesmus sp.. Bk N 244 T
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