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Synthesis pathway relationship between starch and fat in Chlorella sp. under
nitrogen starvation
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Abstract: Triacylglycerol (TAG) and starch, as the two main energy storage products in green microalgae,
especially the Chlorella sp., share the same synthesis precursor in its metabolisim system. This research aimed at
the key enzymes in inhibiting starch and TAG synthesis, using Chlorella sp. as the object under nitrogen starvation.
To investigate the relationship between the two metabolism pathways, comparison of TAG and starch
accumulation was conducted. The starch synthesis way was significantly inhibited when 5 mmol * L™ Pi was added,

resulting in reduced starch content and increased fatty acids concentration. While, fatty acids content per cell unit
was not obviously influenced. In addition, 40 umol * L™ of sethoxydim also showed starch inhibition after it had

been introduced for 6 days. In this situation, starch concentration was reduced but unit cell starch content was not

significantly changed.
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AP BIBIE. Pisum sativum FE7ARENT] DLE 3
REMTHERSE. ERETS, XHHHPRRR
®=z, BFEEPAEREXNLEY Chlamydomonas
reinhardtti. Wang 2510 Li M RRE 7 R P2
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1.1 EMSIEREY

/NIREE Chlorella sp.{RAFAE BG-11 ¥irE .
RNERAREEE CRBREN 1L, HBHFEHE
41 25°C, 24 h HEEHRE, XKRBEERN 150
pmol » m™ » 5™, FERPLAKMFHFEENEN CO,
(1%, R WEHTS.
1.2 LIt
12.1 EHARGWEFER R TFIRABG-11 5
FEPBEBSEEF 4 dENBEKBE, SHEMNE
SPRRAH (BUVEIEFRED) MISLIRH (BREIEFREMA
5 mmol « L™ Pi) &, ¥4k ODyso 4128 0.8, 4L
0% 3 AT, EEREFE6d, 0. 1. 24 4. 6d
BURE
122 MHFARNIHIER  BMFBRAABG-11 5
FREFBRIEF 4 A BENBPEKYE, MR
S (BREIEFRE) ASRibdH (BREsEEEN 40
umol » L' FARE) , ¥IHE ODso 418 0.8, B4
W 3 AT, ERASRMEFIBEANE M CO,
FIEMRETSR (1% COy), FEFEME 24°C, 24 h &L
JEHE, FHRIRAEH 150 pmol s m 2 o s . HEEHIE 6
d, 0. 1. 2. 4. 6d B
1.3 ApEEKNE

SRR, et REEMRTE.
il iR

M TE: B 10 ml BERHIE, T 80°CHtFE
MEEE, BEERE.

HpEHEG: BUDERES, IEMBRIFER, &
o B TR 25 4 4 X4 AR B,
ITiE, LA 107cells » ml™ ALtk
1.4 EREINE

FREL 2~4 mg K, AN 10 ml BEHELEH,
EEEOEDMA 0.25 ml BAiKMLZ 0.5 mi
FEYEEETIRE, 7E 2700 r * min~' TR/ 4 min, BT
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BEEE, O 4 mlIREEN 80%LEHBAET(HE
10 mm), T 68°C7K¥ 15 min. /KI5 4000 r +min™*
B0 6 min £ HiE, ERAER, EX3 K. MA33
ml 30%75 FEIER, 7€ 25°C FHt#E 15 min. $EHESE
4000 r *min~' B/0» 6 min, BX_EiEEAN 10 ml ZEH
t, JEMREKE, BEE 3K EAE 10 m'Y,
KR EB-FREREN iR S gl

1.5 BERRIMZE

AR — 55 HR B+ B AT e o st i3t 47 1
FEF R AN FAMEs, #4565 HE X FAME
BT E. BEFiEMT.

BN 2.5 ml & 2% R P EAR, 80
CTHHIMHA 2.5 h 5EAE T ER 1 TR ERAL % 5 ¥4 4]
ZFEERJEIIA 1 ml #F1 NaCl WA 1 ml IE 4%,
R ERESZE, BETKRRWEIE, MAES
LIRS HFEEANAR, B2 1ml. A8UTER BRI H
BE GC2010 SAHGIEHTEESHT, MIWIBEA
FID. FHEFEFA: 190°C{R#F 5 min, LA 10°C *min™
FHEZE 250°C, B 7 min. BN DB-WAX,
EE 0.25 um, KB 30m, H4E 0.25 um,

e B R B EE AR FE A B Sigma 4 7 IE+-E 1R
FHEE.

2 EHRE5i®

2.1 EMHEEHINE
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Chlorella sp HIIEWREH 021 g - L™, 7EXFBAEE
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549(107cells) » mI™" . SCE A AR 2 d ik F
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Fig.2 Curves of dry weight(DW), cell number (CN) in
Chlorella sp. under control and (—N+P1i) conditions

FEXTFRABREUIN Pi 258 T e VR B AT B A7 4 i Vi
W& B AR LI E 3 R, EXTHRA,
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HH A 33 ng o (10°cells)”, 5 2 d B INAR)E T
TR, B 6 dIAT] 22.7 ug * (107cells)” [ 3(b)].
Xt Chlorella sp.fEWIF4AF T HIZELL, A
Pi LU, 7ERT 2 d IEMKRERWARE, EHiKkE
TEH 2. 4. 6 d AT 3% 19%. 9%. HAL
HIMIIERT BB 2. 4. 6d D HIFFKT 13%. 25%.
18%. Lloyd V& Bl T4 Z 5 AGPase T4}
53 mmH B (3-PGA) FTLHLEBE (P &4,
LN AGPase HIVEHEM AT, 3-PGA & iZEFH
EHF, EERMEIET, REBIEIEN A K.
Li SR 2% 1 mmol » L7 Pi BN %
Pseudochlorococcum sp./] AGPase BgiFEF=4 B3
Bom, RERH BSR4 .
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FEX RANERE N Pi & 4F T e B BRVR B A0 B2 A7 40
e iR & A A (A ARG AN B 4 TR P BB R4 T
FERTRRIRE B — E KRS, 7EXTIRA, AREE
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Fig. 3 Variations of starch in cultures Chlorella sp. under
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BRIREEMAIE 28 mg L' 1% 6 d 353 191 mg - L'
SICHRGHTBRIREES 6 d 153 197 mg - L7'[H
4(a)]. TRABRMMMAET RS ENVIER 18.2
g * (107cells)™ 5% 34.9 pg « (107cells) ™« i T 431
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Fig. 4 Variations of total fatty acids (TFA) in cultures
Chlorella sp. under control and (—-N+Pi) conditions
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Zhekisheva 2% Heamatococcus pluvialis ¥R 5
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Fig.5 Curves of dry weight(DW), cell number(CN) in
Chlorella sp. under control and (-N+XHD) conditions
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Fig. 6 Variations of total fatty acids (TFA) in cultures
Chlorelia sp. under control and (-N+XHD) conditions
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