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MIFHRE, ERSAEMETVALAZ] 6.60g/L, Mmanks ik R (3 mmol/L) AT HE T i i A= fig iy B2 44
BRE,mER G4 E & T E49 32.13%, ELAR Iy BR 20 mR £ & L AEAZAR L (Crei0) » 18 BR (Cagi1) - T3 R (Crg:o)
Fo T R BS (Crga)s 2 F 5 BR A8 0% 314 B B8 by B2 A2 49 55.01%; FE4& 56 3% 454+ T [100 umol/(m*-9)],
4 FORE A 18 mmol/L B, B ZKG R LR KAWL ELE KRG, 27 & F £ 16.35%F
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Effects of light intensity and nitrogen concentration on the growth
and biochemical composition of filamentous green alga Zygnema sp.
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Abstract: [Background] Environmental factors and nutrient factors have significant effects on the growth
and biochemical composition of microalgae, and light intensity and nitrogen concentration are two of
important environmental factors. [Objective] The effects of different light intensities and initial nitrogen
concentrations on the growth and biochemical composition of filamentous green alga, Zygnema sp. was
investigated. [M ethods] The alga was grown in bubble column glass photobioreactor with modified BBM
medium under two light intensities (100 pmol/(m?-s) and 300 pmol/(m?.s)) and six initial nitrogen
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concentration gradients (3, 6, 9, 12, 15 and 18 mmol/L). [Results] The highest biomass was observed at
high light intensity (300 umol/(m?-s)) and 12 mmol/L initial nitrogen concentration, which was 6.60 g/L.
The initial low nitrogen concentration (3 mmol/L) was conducive to the accumulation of total lipid and
fatty acids of Zygnema sp., and the highest total lipid content reached 32.13% of dry weight. The main
components of fatty acid were palmic acid, oleic acid, linoleic acid and a-linolenic acid, and oleic acid
content accounted for 55.01% of total fatty acid. Under low light intensity (100 pmol/(m?-s)), the highest
protein and carbohydrate content was obtained under 18 mmol/L initial nitrogen concentration, which was
16.35% of dry weight and 37.70% of dry weight, respectively. Meanwhile, the total lipid content
accounted for only 10.16% of dry weight. [Conclusion] The light intensity and initial nitrogen
concentration had a great influence on the growth and biochemical composition of Zygnema sp., the target
accumulation of metabolites of Zygnema sp. could be effectively increased by adjust the light intensity and
initial nitrogen concentration.

Keywords: Filamentous green alga, Zygnema sp., Biomass, Biochemica composition, Fatty acid composition
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Bl REREFZFHTEmmol/L)NERMAEESFIA ST
Figurel Changesof cell morphology and inclusions of Zygnema sp. under low nitrogen concentration (3 mmol/L)
Note: Bar: 10 um.
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Figure 2 Cell growth of Zygnema sp. cultured under different initial nitrogen concentrations with two different light
intensities

e A: 100 pmol/(m?-s)t3i; B: 300 pmol/(m?-s)Jtai.

Note: A: Light intensities of 100 umol/(m?-s); B: Light intensities of 300 pmol/(m?-s).

Yk Ji S22 (P<0.05) . 76 300 umol/(m?-s)itsi T, WA R B 50 T A W i e s s>, 43 BIAESS
Bl KRR AR, RIaR AW 3. 6. 9. 14, 15 Rk F KA . 12 mmol/L ¥ 15 E vk B 5 35
12 mmol/L ¥ uH & FE 4504 T AR W s AW s 25 17 Rk 2 s A Wi 6.60 g/L, 5 9 mmol/L
A KR OB IR S04 ; 15, 18 mmol/L  WIUAEME E LR 4 U0 i 5 22 S (P>0.05), %5
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Figure 3  Biochemical compositions of Zygnema sp.
cultured under different initial nitrogen concentrations
with two different light intensities

FE: A: 100 pmol/(m?-s)JtdiE; B: 300 pmol/(m?-s) k.
Note: A: Light intensities of 100 pmol/(m?.s); B: Light intensities
of 300 pmol/(m?-s).
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Figure 4 Fatty acid compositions of Zygnema sp. cultured
under different initial nitrogen concentrations with two
different light intensities

ZE: A: 100 pmol/(m?s))tik; B: 300 pmol/(m?s)JiGHe.

Note: A: Light intensities of 100 pmol/(m?-s); B: Light intensities
of 300 pmol/(m?-s).
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Figure5 Volumetric productivities of biomass, total lipid,
total carbohydrate and total fatty acid of Zygnema sp.
under different initial nitrogen concentrations with two
different light intensities

e A: 100 pmol/(m?s))Eik; B: 300 pmol/(m? s)JEEE.
Note: A: Light intensities of 100 pmol/(m?-s); B: Light intensities
of 300 pmol/(m?-s).
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7E 300 pmol/(m?-s)F1 6 mmol/L )44 & ik B 41 T
BANIARREAE . SRR Rk B K AE, 2]
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PG By v RO G5 452 200 pmol/(m?-s)], 2
A4 BIAE 9 mmol/L [100 pmol/(m?-s) %38 4%
7R 11 12 mmol/L [300 pumol/(m?-s) e 454 T 14
AR EE 25 R IR B, 5 HLE AR 1A R S 502
(3 mmol/L) A=Wy i AR (A 2 F7R) o S A9
I IETE R A R TR 3, O T e i
FEE IR RR R R B 1o i), T R 2 il i R i it
G PRI o, TS OS2 P A PR AR 7
B, KA A E A, AR SR
Feeh, AP A A R A — Y R RUE H
SRS AE R M AT 4 A ERR I BB . it A

SRR B, Sl R R A s R A F
SeIIE B, il eEA K. L PR 6 4l
JERESRAF[0, 15, 30, 60, 120 1 200 pmol/(m*s)]
XL EG/INEREE (C. kessleri)#EA 71537 , 5T & B e 4
JI7E 120 pmol/(m?-s) 6o T f e AR i A R AR K
R T HA 3R S I 4, X 1 LG /N BRI 55
JE5R T AL TG RR IR B, HoA K B 5 O B B 11
PRGN, B2 120 pmol/(m?-s) e it T2 5 3k
FDCIR A, PE— 2SR BRI B S
P AE S e s g A vp AR R AR BE R B L 7E—
FE L BIE o F b AT O, SRR SR B R i A
JEE S [R) 52 ma AEE  AE  FLAE — S R P 3 e
HESRIE | PRI A AR A R P A K, $2&
A FRIRT O, SR ) A U R 3 ) B £
BEMAR, HAE— NI ERESR | PR
ARMEA M THENEK, BEEYhR,

He 2145t /N Bk 3 (Chlorella sp.) Fi1 8 4 3
(Monoraphidium dybowskii) B fIFFE & 38, TERAR IR
ZURIE (0 o/L) e 41 M BN & v T LMl R vk
JEZ(0.1, 0.25, 0.5g/L); meomsrE T g &
BT RIS AL, AR S AL E A
e BT RO ST AL, SRR e
HPERR AL B, IF B R T AR Seih A = vh o R
TR 53 o AHEFE IR A SR 22 2L, U
WELE 300 pumol/(mP-s) )t Al 3 mmol/L ) 4h & He
AT MR R R D7 R & ik B s, 43 B 7 T
LAY 32.13%F01 27.62% (& 3. 4), & & T LA

B ARG R S A 5 g Y MR R B i RO S i
JI i, I FLSE 20 M B R 5 2 Rl 2 ) s ROV 114 3
I o 32 B AR M EBm A F T, BE AN Ky
ZAMERE L L 2ERE, LUIR TR Uk A7k
LUSBE S 200 0 2 2B G AR AR Y 5 A A0 B SR
TE 2 (o 200 1403 43 DS T AR R i O o /K Pl 1
PERRA . BEAR K MAAE RS, X s Anfh 2 T BUIR
BRBEILAHEE A MR, T SLE —BE H R L
BTG PERG SR, BT LK A RS A TR AL
o, A pmig, SRR (R R
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BEH M, TAGS) & &g, EADH, UL
PEAEIEH WA ZOR B A5 T Bk & R A
SR IR B e i , MBS AR A S 4
VPP IRER RS T ER 29%0 F, fE el ik
S THER 37.70%; KU i 4 IS8R 55 S
Eh M TR 16.35% (& 3), UL E#FRAERYE
Wang MBI 4% SR — . SR 6 20 B
RSB R 5 AT A 8%—15%, ifi MKk &
W B R G AT T 20%-40%1, WUR #ERE
Ivi] B R BRI A LS K AL B, e ]k E)
M TE Y 62.63%; 7E 300 pmol/(m? )i Fil
9 mmol/L ¥ A Z M B S T AL RF SR . B
oKL EY 22 MR RIRAME, 4 191.98 mg/(L-d)
(1 5).

UL SRR W R 21 A, B AT R (Cas0) . HE
RV PR (Crea) « THIR (Crgn) « ME IR (Crgeo) FIE BRIR
(Caga) (B 4) A=W 5t b de o UL 14 B 7 1 HH T £
FEERHA R (Cre0) « MEAGHR (Crso) « THER (c18:1)  METH
R (C1g:2) FIVJFRIR (Crg:3) , ML T Z AN FING IR ,
PN R 7 R A B T v A 0 ST s PR D
Pra LR SUR BN P AR R | BRI TR | SR |
ST 11T R STV JR A T e 22 A RT3 3 R IR T R o
Y 90%LA b, AR O i R i ik EIL B T R
Y 55.01%, UK BUR B AT KR Tl R B — BT
RS o VRS2 FE AR 4 v 7 A 1) — T b 75 M
fi, 2 RRAR (ALA) AL AL DU I R (AA) B AR 3 /i
AR o ST 9001 0 L B AR A L 8 i O ] s R A1 25 Mg
R [ A, T AR AR XL 905 11 5 6
FET-2; WEIHFR I FLAT R e . 48 = 1 i Rl
JEME AP ALA J& ik Tk R (EPA) F—
TR NIEER (DHA) W HTIAR, EPA F1 DHA X Kk &
F o o0 A e DA R SRRE S W A5 AR A E AR
ALA S EAR0IAE . Fui . Ry b
JREEA . LA FPURALVE I BR R, WU
BERR T RE R A BIMER, 1E R Tl R I — ROl ALk
A, A RERN SRR W R AN RIS, 5 i 20 i A
JE TR &5 50 30.57%F11 12.78%, Higa xob-& k43 )

T 7.229%H01 1.14%, [RIH OUS 986 7 155 24 1 (gt
J5 LR — 2 1 0 FANMEL

25 L RTIR R A iR AR B SR AR KA
BRI, 38 3 R G5 A A U B AT DA AR
SR H AR R &
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