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Isolation and Screening of Microalgae with High-lipid
Contents in Shanxi Province

BAN Jian-Jiao, FENG Jia, XIE Shu-Lian~

( School of Life Science, Shanxi Universily, Taiyuan 030006, China)

Abstract; This study attempted to choose potential oil-producing microalgae candidates
across Shanxi province. Thirty-two strains of microalgae were tested. Among these
microalgae, 29 strains were isolated from water samples collected from four sites in the
Fenghe River and the Salt Lakes Area in Yuncheng. Three strains of microalgae were bought
from the Freshwater Algae Culture Collection of the Institute of Hydrobiology. Microalgae
from the Shanxi province were isolated and purified by Micro-picking method and Spread-
plate method. The biomass of 32 strains of microalgae varied between 48. 9-422. 2 mg/L,
which were determined by dry weight. Chloroform-methanol extraction is a traditional total
lipid measuring method and Nile red fluorescence is a new technique used for determining
neutral lipids. In this study, Chloroform-methanol extraction and Nile red fluorescent staining
were combined to determine lipid contents of the 32 strains of microalgae. The results
showed that total lipid content of all strains were in the range of 5. 4% DW -30. 1% DW, and
fluorescence value in unit volume were in the range of 4. 1-181. 5. High lipid productivity is
a key selection criterion of species for biodiesel production. According to the lipid
productivity of the microalgae, we screened three strains of microalgae that may be potential
oil-producing candidates in Shanxi province. These three strains included NY017 ( Dunaliella
salina) , NY023( Nitzschia linearis) and NY025 ( Nitzschia palea). Their lipid productivities
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were 3.25 mg-L~-d™", 3.03 mg-L™"-d and 2. 11 mg-L'-d ' respectively.
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1.1.1 HEHKE

290 BREIE B A LT A WA M. B E
BIX%(F 1); 3 BRIEIEAR KA BB ( Chaetoceros
mdilleri, FACHB826). H F # ( Selenastrum bi-
braianum, FACHB1276) #1 4 B4} # ( Scenedes-
mus quadricauda, FACHB1117) Jtg g | EF} #px
KEEYHFRFTBBEERYRBMER SRAKE
S
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ASLIG i I ANER : 2T RBEER{X ( SpectraMax-
M5, =% B Molecular Devices 2 & ). & &l 8
(Motic SMZ168-BL, 2 7 B il 52 v £ H A FR 4
). B#4%E (Olympus BX-51, HZ Olympus 2
f); LHWIRANEELH: GENMED BB ALk
(0.5 mg/mL, LlgARZEEFELRHEABRAR)
%, -20CHEERAE,
1.2 Kk
1.2.1 BHoB4k

X EBERESRG WK, RABPEATRIR A
B EHAERETSE, BRRAERTIET
17, AR E RSP BR Y TR ,
RERR, HEEHTRFT—EHE, BAEE
HMIRLREFFEA 24 FLAMIEFRF . FHRIRHER
WA IR KRR TR R E L, 7
BEFZMATRER15~20 d, KHMBEEEEFEA
24 FLtR T aifeE R
1.2.2 EMEEFRUGR

¥ 15~20 d 54846 24 FLAR,, Wahifh i Bk
BA100 mL =M R, RENEHEEZA
250 mL =S, BRY KIEH, KFERAHCT
R, YOKRESERA D1 54k, HWinEmExRH
BRI ASW A\ T¥# K 5% 25 (Be oy i b B AL B
TRAEAE MR 5T B B RUBE SR M) AR IR ZR IR SR OK BEFp
A, BRI, JLMIRE 3000 Ix, HE
25°C, YA L:D=12:12,
1.2.3 4£YEHNE

BEHRAERZR IR, B 150 mL B,
FRIBYCEH W, (mg) , ks, 60°CHTZIEE,
#37~8 h, FREHX W,(mg), -20CR¥E. Gtk
B3 MNEE,

AT E (mg/L) =1000(W, -W,)/150,
1.2.4 RFOEFNE RS

FBEMAZ 24 FLIEFMR T, B mL, 3
FEA mLHETEMEL, R d, FEEMLT
AR, 96 fLEGEIMR, SFLIMA 240 ub
EACEEWE, 1 ul BB AR, BAE 37 CREHE
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¥ 1.2.3 TR I B0 & R I 4K — & BY 7,
BTFHLE P, MAKS . PEE. K, HZERK
H1:2:0.8, BEGHRRTIRBRERGH LRY
2min, BAEKERO0.5h, MKBHERSI h,
4500 r/min B 7 min, £ EERB, FEI
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1:1:0.9, HEGWRYERE1 h, 2BRKE
TRENE, 10°CKBHEZBRNEY, T0CHTE
fHE, FREFEMIE, HEAESBEBIETERE,
BHEEE (%) =FBMWEER(mg)/EHT
E(mg) x100%,
BEE=R (mg/L - d) =i BRI E
B(mg/L)/B5HRRE(d),
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X PrRKEE P AR B R B ik, JE1R
B 20 BRUNE, B X CERN AT 0,
HAp&REE 17 bR, BEE2 vk, BB 1B, BEBEO K
FAEWEN) 2 thegse. 1 HREERR, 32 HRIUFEMK
W, g, BEERAKRES. THRBRRERR
BlEMMESERNLE 1, URARESTFENS 22

®1 BEHROESRES%E

Table 1 Morphology and species identification of the microalgae

R i W WHRRHIEE  WETHERG) SRS
No. station Species name Cell morphology Average volume Liguid color
NY001 BHRE  BIEHES Ankistrodesmus convolutes B, 5% 32.1 )
NY002 Ll L Ankistrodesmus falcatus Bk, EAK 65.4 ha
NY003 BEE  _MEE® Pediastrum duplex Bk R AR 12878.9 7
NY004 WMERE /= E# Coelastrum microporum Bk 398 3349.4 st
NY005 ki VU R Scenedesmus quadricauda Bk WETE 49.1 7
NY006 WMERE  —JIEHISE Scenedesmus dimorphus Bk, g 81.7 7
NY007 BRE  fMEMSE Scenedesmus obliquus Bk, g 65.5 ha
NY008 A1 SRS Scenedesmus bijuga A WEE 82.8 HFa
NYO029 A1 JR ¥ Scenedesmus platydiscus A WEE 36.9 BEfa
NY010 it JNBREE Chlorella vulgaris BAHT R, BRIE 512.3 &
NYO11 Bk FEO¥/NskEE: Chlorella pyrenoidosa BAHT R, BRIE 8.1 &
NYOD12 WX WE/NEREE Chiorelia ellipsoidea B % EE 523.3 fa
NYO13 WBEFE A &ER¥E Chlorococcum humicola B BRI 1763.1 HFa
NYO14 WBEFE JKB&SakE Chlorococcum infusionum B BRI 1022.2 HFa
NY015 B ARXFFRALE Chlamydomonas asymmetrica BASH I # BT 523.3 B4
NYO16 HWX A& Chlamydomonas sp. BN, BT 306.7 0 i)
NY017 THHIX thAF# Dunaliella salina BASH I 1 BT 1766.3 HFa
NYO18 #HWX ¥ Cryptomonas sp. BN, BT 523.3 = 25)
NYO19 HWX  K¥ Cryptomonas sp. Hanka, BmE 350.5 A
NY020 THHIX tha= w878 Lepocinclis salina BASH I 1 BT 4710.0 B
NYO21 HERX  SENESE Amphora ovalis B, HAK 902.3 BEa
NY022 X MHEE SUE$E Amphora coffeaeformis BB FETHRR T 2578.1 =
NY023 Bt LRIPFEIEIE Nitzschia linearis B RIE 750.0 b5y g it
NY024 Bt /N3 Navicula exigua BAYT R S TR BB 437.5 3yl
NY025 BRE BRI Nizschia palea BN, B4 984. 4 B
NY026 HWX  HEFPEM Navicula minima B, WEE 160.2 BEa
NY027 WK M43 Nitzschia stagnorum B, B4R 351.6 #E
NY028 Mt A ESHE Nitzschia palea BNk, B4 556.9 A
NY029 HWX LKA B Chaetoceros mulleri M KHE 140.6 #M
FACHB826 2 RIKAETH Chaetoceros miilleri = 0 Sy 65.5 Bt
FACHB1276 2 A F ¥ Selenastrum bibraianum BAT R R 25.6 B
FACHB1117 HSE yu ¥ Scenedesmus quadricauda B R 57.5 &
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B, HBUR/MZEREKR, M8 1~4710.0 ym®, DX
HHEAFENA 10 8k, BHEEHRERTAT
12878.9 ym®,
2.2 HMENN

32 ¥Rt PE, NYO14. NYO16 1 NYO20 Ak
o8, %3420 digsE, AYBERAEHBEMN, B
FRIREHNMTESR, B 1 BT E
20 MR AR, TUBHSERZENTE
ZREH, HrpPl NY022, NYO13 1 NYOO8 =#k
FERK, 45k 422. 22, 420 #1395. 56 mg/L,
TE R 200~300 mg/L BF 8 Bk (4%3E 6 bk, BEMR

2#k), F&EH 100~200 mg/L B4 10 Bk (433 6
PR, BB Bk, BEBE3 #K). TEZE 100 mg/L LA
THA 8 BR(FZBES B, BRI, BEFABR),
2.3 ER&ESM
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W 4 B < BT R B LA AR,
BB R B BTN PR E (B 2) , 45
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Numbers in the figure represent algae strains are shown in Table 1. Same below.
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Fig. 1 Comparison of dry weights of twenty-nine microalgae
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Fig. 2 Comparison of fluorescence values of thirty-two microalgae
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[F]—BERA [ i R PG ERA ER, e EER
% ( Nitzschia palea) NY025 5 NY028, £ KA E
% NY029 5 FACHB826, BiZ ¥ EEE. 5
FREWAN, FOCEBRET 10 bRigEt, R
H Ok, SRE3 K, RE1 K, ZHREBRDREIK
AIFIGAE
2.3.2 S{FHREERENEE

e R & B 4T W3R B, NYO14. NYO16,
NYO19., NY020. NY021, NY026 fi FACHB1276
RAAMERRDT 10 mg, LA FEENE
BIEER, HR 25 B BIESELE 3, HE 3
A4, BIESETE25% U EMA 3 Bk, A NY029,
NY025 1 NYOO2, HEi8&&4rHiik%] 30.09% .
27.49% M1 26.27% , MIEEHRTE 20%~25% WA
SRSB4 KR, BEEH) ., BIEEELE 15%~
20%MAESR(GFE2 #k, HEESK). BIREE
DT 15% WA 12 ¥k, AFE=HHFE— R, I8

TREAALVBER, BRABENYS 5
FACHB826 S lE 5 BILA KN3:2, REERE
NY025 i NYO28 GifE & Euiin 3:2, 2%
NY005 5 FACHB1117 MBS BH5E .
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(mg-LU"-d™"), RELEEAMHIERBERR, ZIF
PrigEE = I M E B R, 25 PRASEE AY E
ENE2, HE2 A, NYO17 (A KE Du-
naliella salina) . NY022 (W HEFE ¥ J§ # Amphora
coffeagformis) . FACHB826 (2 [k E3H).. NYO23
(R B Nitzschia linearis) . NY008 ( U4}
¥ Scenedesmus bijuga) #1 NY0O25 ( R ZHE)
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Fig. 3 Comparison of total lipid contents of twenty-five microalgae
F2 25 KiWEBIRmERMEE
Table 2 Comparison of lipid productivity of twenty-five microalgae
e BAR=%E(mg-L~"-d ") ) BlR=%E(mg-L~"-d ") ) Big=%E(mg-L~"-d ")
No. Lipid productivity No. Lipid productivity No. Lipid productivity
NYOO01 1.78 NYO10 1.89 NY024 1.27
NY002 1.28 NYO11 0.92 NY025 2.1
NY003 0.56 NYO12 1.04 NY027 0.68
NY004 1.33 NYO13 1.64 NY028 1.862
NYO005 0.77 NYO15 0.76 NY029 1.24
NY006 0.99 NYO17 3.25 FACHB826 2.66
NYO007 0.61 NYO18 1.63 FACHB1117 0.65
NY008 2.27 NY022 3.03
NYO029 1.60 NY023 2.28
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7R A BB FACHB826 Jig it & B W ik 30%,
HEMX A KABBRERERE, FHBRE™REF
&, X—FEERSRHE—EB,

3 Wig

H BB AE Y ST B RARGE £ SR BRI RE 3R
R XS5EMMMTE. BTERFERE,
AT A B R SRR B A Bk R R R
REBE, AT PRTRBER A G- BN R 2R
/38
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A BB 3 S B R A o

A7 B R — e S N 4 AR 28 A B
EFY, BB IRAE, SRR, BEX4Y
BFRRAXNEK, H T FRE0 T BRI RE R
BRNSERE, AREMBRTERE, &
AU 4R —AEHEAT T RE B EEEL, XX BN R
R B R 10 mg, KT 78 5 SCHERHE B R T
B, MERON, WRAARTE, ERHE
MBS B Ef R, R, IR
A, A EESEEHITEE, HRHXA RS
fant, TEXTE B HRLGERE" !, Lz
BRI REFGSERPAMHNYE, BARE
HWESE T & BB ERNE. BFOREERBT
MRS, HENTOCHELRES, SKENHENE
15, ATRER: B T RHR G B SR 40 kg™
15 e DR EEERL, HILAFRE TR
B, TR RN, DR RS
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