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Effects of media, light intensity and initial nitrogen concentration on

the growth and bioactive metabolites accumulation of

Klebsormidium sp. JNU41

HONG Jian, DAI Chenming, ZHANG Hu, GAO Baoyan, ZHANG Chengwu
(Research Center of Hydrobiology, Jinan University, Guangzhou 510632, China)

Abstract; To efficient production of important metabolites such as oil, linoleic acid and lutein by
Klebsormidium sp. JNU41, the culture conditions were optimized and the accumulation of metabolites in
Klebsormidium sp. JNU41 was evaluated. The growth curve, biochemical composition, total lipid yield,
fatty acid composition and lutein content of Klebsormidium sp. JNU41 were studied using modified BG —11
(mBG —11) and BBM (mBBM) as the media, and three sets of light intensities [unilateral 100 p,mol/(m2 ©s),
unilateral 300 wmol/ (m® + s) and bilateral 300 wmol/ (m’ + s) ) and six initial nitrogen concentrations (3, 6,
9, 12, 15, 18 mmol/L) were used for culture. The results showed that under the conditions of mBBM media,
bilateral light intensity 300 wmol/(m” + s) and initial nitrogen concentration 6 mmol/L, the biomass (8.38
¢/L) and total lipid yield [281.71 mg/ (L - d)] reached a maximum value. Under the conditions of mBG -

11 media, bilateral light intensity 300 wmol/(m’
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+ s) and initial nitrogen concentration 3 mmol/L, the

highest total lipid and total fatty acid contents
reached 55. 12% and 47. 10% , respectively. The
main components of faity acids were palmitic acid,
oleic acid, linoleic acid and linolenic acid, and
linoleic acid content was the highest with the highest

relative content of 65. 87%. In addition,
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Klebsormidium sp. JNU41 also accumulated a certain amount of lutein, up to 1. 64 mg/g. Therefore,

Klebsormidium sp. JNU41 is an algal strain that can be used to produce high value —added products.
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(AL 1: D308, vk i 1.5 h J5, LA 3 000 /min
B0 5 min AR B, ER D FEMERRIE R KA
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A, A AR 3 R, AIF B A
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REARE R L B B R A B i Al 2R
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—e— 6 mol/L ——15mol/L —e— 6 mol/L —e— 15 mol/L ——6 mol/L ——15mol/L
I 7T ——9mol/L — 18 mol/L = ; [ =—9mol/L — 18 mol/L ) 7 ——9 mol/L —18 mol/
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el Il oL #ol
1t 1F 1k
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
e al/d Hi gt il/d B Rt i)/d
- ~C -
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Hi 18 2 AT LA s AN AT e A Yy i 2y
Bt 5 I5F ] B S T A W 365 005 7R AR BR 9 B T
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IR KA, Jy 8. 38 ¢/L(I& 2f) , It B (A AR
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B KRR TR A0 2 mBBM B3 AL OBUIN D iR
J&# 300 pmol/ (m® - s) FIHI UG A E 6 mmol/L,
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REWZ 4k 15 v B o p PR AR 4, SR T 22 28 o L 3
( Klebsormidium dissectum ) A= 0 o 458 278 ' B R
J4 30 wmol/ (m”® -« s ) B 5 {1 Ol HE AR 4 5t
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RS2 FAR] S B v B AT B A DG 52 BE A o
AW AR, v PR A KAF LR 5 B E A O, b
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1ol
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= g 60 %) Y
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40
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T AR TR AL A B #5255 (p <0.05) o T IH]
B3 SERSEE GEFREMYBRREN T ERENARBINE

t &3 AT RVE Y23 RO IR R v e SR
B P B R 7 R TP ) A6 R A5G g A s b
TER M Ny 18 mmol/L I E G & &2 eI ; 76 P Fh s
FRHE W0 R FE AR [RTS, 240 JE PN SRS B i B DY AR
SR JEE I BT RG S0, T SeoK A G S B E B
DR B P A G T . s L DL mBG — 11 85§
mBBM 15 7R BB IR N, O 40 G g R L B
KA &0 A 3 FOGIRGREE 6 M) ih R/ ik e
2 E 5 (p <0.05) . {E mBG — 11
mBBM 15 7R L b IR I, v BL e G 5 S A U
YR SR FE 300 pmol/ ( m’ +s) WA W 3 mmol/L
IR B fe iy, 73 o 55. 12% Fi 54. 87 % , i sk B 7K
A5 W) A0SR A A 4R O BB B2 100
s) B IR A D 18 mmol/T. I #x =,
Sy H 35.58% 37.69% Fll 36.96% .36.72%

WraE & B, /NBR EE ( Chlorella sp. ) I 2R & 3
( Monoraphidium dybowskii ) 75 5 YRR E T B8 &
i TG MEREE A, MoK LG Y 8 i &
FEAE R A A A TR X SR
SERARRL, BOCIRBR AT ol & B U 2 1
e S H0 VE Y IR, A TR 6 A L™ . mE 3w
A, BESG B i B R v B SR S R I gHg T
JE—P A e G R B, BN A A 0 iR B AT RE 2
AR/ PR o -4 e ' B i 1 i R I REAE S
SRS I 2 8 Z IR C R o Nzayisenga
A2V e b FC L 3 ( Dunaliella tertiolecta ) HEATHF5E
I B, 35 v O o o et S AR 2 1 i ARG,

pmol/ ( m’ -

VA BT G B S EAOE T 38 1 o ) i sl AR 1
JRZBE, B 10T B R R Y 38 in it R B T fig
FHHE T AR IHFE

2.2.3  XFEBRS RN

O SR B 35 77 ) 0 R0k FE X e L g R
FEERFZ R WA 4 TR .

FH & 4 R0 00 4 2500 B X6 v R e IR P AT
R, ELER - ZRBE A DG IR BE B 3G kg i 5
£ mBBM B335 5L BUIE IR EE 300 mol/ (m” - s)
FRI U6 R E 6 mmol/ L B 5 HLIE SR ™ 2R 8 15,
281.71 mg/ (L - d), 255 & 1 A0, % 551G )
TAY & MR, 3 ST E, 1 I5AR /N BR
( Chlorella zofingiensis ) 7% i A A5 A T 15 2 f5e K 1)k
JE & & (65. 1% ) Fl AR = %8 (87. 1 mg/(L - d)],
FLZ SRR X o R = N, W
ML) GA VR P RE ) S 35 BRI, 4 A 664 T 1
BRI RE ) AT R & AL B i 2, i Y
Pl RE R A b W IR B AL B . — RN &
BrFRER T R i = fol e T A0 ) T RROK A P A

B 22 A M EE ( Scenedesmus obliquus ) 1E &
=z & N AR E R oK AL A W R 4
1 51.8% F1383.4 mg/ (L - d)™>) | MiA#FGR &M,
70 L EEAE R A (18 mmol/L) 254 P KA1 &
BT o X AT B R e L s N RE i A ) 10
Y F 2 K E Y, 5 EZIhIRIE,
{HRVEMEEE (S, obliquus ) 7E A Z4F T % LAk K
G WA M RN RE I B AE 7 ) o
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2 = = b
B100F e g £ a
£ b g g
= a ool 100k
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1 1 1 1 ) 0 0 1 1 1 1 1 )
0 9 12 15 18 36 9 12 15 18
Sk BE/(mmol /L) ﬂ(ﬁr/ mmol/L A SE/ (mmol/L)

B4 SERGRE SEFEMYERREX = BE DT R0

2.2.4  RPNRWITRRL AR

RGBSR R M) 4 S0 X v B R s

BRAL ISR M AN e 5 Bz o

= DR S E = C18:2
m ,Hﬁﬁ C18:1
120 [0 8538 = Cle1 160 120
%100 e\; %100
il . I
&1 80 <Lu &1 80
E 60 = B 60
z = z
& 40 [ & 40
9z 20 X ;E A @ 00 | ey R KR B
0 0 P S N Y i S
9 15 3 6 9 12 15 18
¢ BE/(mmol/L) R
e = Cl18:2
== C18:1
120 120 1 Said Leo
100 S 100 e e e 50 s £
= & 3 100 e L H
&1 80 80 140 pu ff
Z 60 = 60 130 & 2
& 40 40 120 5z g
%—3 20 | e 9z PRYISSESSESSESSS Ry 10 Pt ;']L?ﬁ
0 P IS Y N ) ) 0 0 0
3 6 9 12 15 18 3 6 9 12 15 18 3 6 9 12 15 18
A E/(mmol/L) R ¥/ (mmol/L) R IR E/(mmol/L)
BS5 hEEE. GEFREMBRRENNTREREREBRARNZR
M S AT AE v B AR IR S i (I8 B, o 65.87% s ZEBAIDIEAEERE 300 wmol/ (m” + s) |
PR A ) F &) AR Bt G R0k B A 14 o sk 2, A HRME 18 mmol/L mBBM #% 57 5& T A7 Al 12 AH
XU HR A8 B 300 wmol/ (m* -+ ) | ] 4 UMK X i Gk B i =, i 25, 07% 5 78 Bl 5 B o B
3 mmol/L mBG - 11 ¥ 325 BB iR & H & &, 300 p,mol/(m < s) WG A W E 18 mmol/L . mBBM
Ho47.10% . v HLEE B IR MR A B M IR BRI IR E Rk B s, b 15.38% ; fEHL

(C16: 0) AR (CI8:1) ViR (C18:2) FIMEIFRAR
(C18:3) ik & A A Y JIE R (C18:0) AR i R
(C16:1) \ Al (€C20:0) 5 1 kMR (€22:0) .
FEELN I B3 2 300 pmol/ (m” - s) W6 SR M JE
3 mmol/L \mBG — 11 JFRIE T WV PR AR X 5 48 15 1]

P B9 300 wmol/(m? - s) . ) B AL WK S
18 mmol/L .mBG — 11 35575 N W JFR FR A X & it ik
Flge i, b 8.90%

TR AN ) AV RR R 7T A ki
EFRAZ B 25 . % v L IR M R 4L
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T TR, 2R A R T IR DT IR — I
AR (CI8: 2w — 6) Al @ — KPR (C18: 3w - 6)
PR A y — SRR R A AR AE IO 4 2 1Y) i A 4
Jo 5 o = LRI W o -3 Z AR,
Al HE— 2R A B 2 A FIAR TR — 1k Tk
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