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*1. FRIRIFEKEE

Table 1. The different nitrogen source concentration

Molar concentration Mass concentration/(g/L)

/(mmol/L) NaNO; NH4HCO; CO(NH,),
18 1.50 1.39 0.53
12 1.00 0.93 0.35
9 0.75 0.70 0.27
6 0.50 0.46 0.18
3 0.25 0.23 0.09

(E R M) IR A £F AEDEEE(0.45 pm) FLZS5HhgE, 4R
J5F105 cCHyMEFE Pt T2 HEE (M), EW ik
J# (Biomass, B)% FE/A 2011158

B (g/L)=(M;-M,)*100 ~3()
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3500 r/min.05 min, X FIEWR, HEETK
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45, RIE R THINRAET 24 h RTHIEH
T4 COKFETHIRAE T T4 A A 53 5 B A DU o
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Figure 1. The effects of different nitrogen sources and
concentrations on the biomass of D. insignis. Stdev:

NaNO,

reflect values relative to the average degree of
dispersion.

A K BRI e B R A6 mmol/L, I A=y o e i
KB N5.50 g/L. HEER AN, 4INHLHCO,
TR Z N RURRT, A5 B 3 AE ) ok 4 A 451
WREHAIZEAT, FHOETERAVEE 18 mmol/LIt A
IR TIE 2, HLA W ik B R 2 B AU FE 1Y
RS R AR, 24NH,HCOH)EE 412 mmol/L
B X b R s i P A K e ) 25 SRR A
XA R IR T RN, 0 Al AR K
ML, BRI IN A MR B, ISR R e
R E R
2.2 ANRVRIR KRR BN Hr s i SR 40 P i g
)2

bR B B TE3 M R B SRV AR RS 3R T, 46
ISREF SR B S ANE 2R o FRak B e m als &
HHRAWE 2R, RAWKEH 3 mmol/L)
55 FO AR B A IR A7 A AR 3 22 - (P<0.01) . [A]—
RIRET, 3MABEZE M BIEFE2ER AN EE
(P>0.05).

MM 18 mmol/LI, AN MG & i
ik, FfiE R RREAR, SR & B A,

http://journals.im.ac.cn/actamicrocn



1172

Guixiu Wu et al. | Acta Microbiologica Sinica, 2016, 56(7)

35_-18mm0]/L
2212 mmol/L
30 4C—1 9 mmol/LL
= 6 mmol/LL

25_ 3 mmol/L i

HE

20 —

Total lipid concent/(% d.w)

HE BRI

NH,HCO, Urea
Nitrogen sources

B 2. REMEREKREMNRSEHTEARASESE

HISZME

Figure 2. The effects of different nitrogen sources and

NaNO,

concentrations on the total lipid concent of D. insignis.
Stdev: reflect values relative to the average degree of
dispersion.
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Figure 3. The effects of different nitrogen sources and

NaNO,

concentrations on the carbohydrate concent of D.
insignis. Stdev: reflect values relative to the average
degree of dispersion.
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Figure 4. The effects of different nitrogen sources and

concentrations on the starch concent in D. insignis.

NaNO,

Stdev: reflect values relative to the average degree of
dispersion.
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Figure 5. The effects of different nitrogen source
concentrations on the volumetric productivity of
carbohydrate, starch and total lipid of D. insignis. A:
NaNO;; B: NH,HCO;; C: CO(NH,),. Stdev: reflect
values relative to the average degree of dispersion.
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Table 2. Starch content of some microalgae (dry wt)

Microalgae Starch content References
Chlamydomonasreinhardtii UTEX90 53.0 [17]
Green algaNKG 121701 >50.0 [18]
Chlorella vulgaris 35.0 [19]
Chlorococcum littorale 27.0 [20]
Scenedesmus obliquus 23.7 [21]
Nostoc sp. TISTR 8873 32.9 [22]
Spirogyra sp. 443 [23]
Chlorella zofingiensis 43.4 [24]

A i5%56.54% (DW), &4 CBERIL R ¥
PR, FEASTRI AR B v FE R (18 mmol/L) i g 3k
R E Y e R, AR A R R AR K AL
G ek, B, Z567% 183 H 12 mmol/LAYIR
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TS RN JE A #B 2 40 L N W A B,
5 (1) 22 /0 AT LIAE Ry il e A= 0 se VR Ak i — 30
FEbmo TR 4B b vE K B & S TR AR A A
LR R B 3-BR IR HmEE, L ef & miff
TE—EMTE R, Wang P WE5E & BRSTER S L
AR FHIKTET, SR A (Chlamydomonasreinhardtii)
IR AR T304, FIRELISE O BB SEdIIE
BT 4 TE M A Y SRR A D P A M AL B R (L
BREGET, 3P ACHE ) MRS AR 0 0l
T+ 232.6%1146.4% (DW), XEEHFIEHEH T I
WA Z R & AR e R SR, TEMA S
R /INEKBE (Chlorella zofingiensis) 40 S PN TR E AL 2
TEM AN AE , (HIH AR B A AETETE M R 20T,
H Rt R0 B Ta] A4, /INBR 8 40 B PN 7 D
ok i 2t 1T R S o %8 P v P g T A R A I i e
P, AIESE & BAE 4R (18 mmol/L) 514 F o
BT A N BB A T R e Ry, H
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S 1855.33% (DW),  Mi7EAUMHA (3 mmol/L)
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K3 MR Z 18] )5 A — E Y5 P G 58, HP
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(ADP-glucose pyrophosphorylase, AGPase)d"
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2 % X
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Effects of different nitrogen sources and concentrations on
starch and lipid biosynthesis by Desmodesmus insignis

Guixiu Wu, Luodong Huang, Baoyan Gao, Aifen Li, Chengwu Zhang’

Research Center for Hydrobiology, Department of Ecology, Jinan University, Guangzhou 510632, Guangdong Province, China

Abstract: [Objective] In order to improve biofuel production by Desmodesmus insignis, we studied the effect of
different nitrogen sources and concentrations on the growth, total lipids, carbohydrate and starch accumulation of
Desmodesmus insignis. [Methods] D. insignis was cultivated in basic general-11 medium containing 5 different initial
nitrogen concentrations (3, 6, 9, 12 and 18 mmol/L) supplied in the form of sodium nitrate, ammonium bicarbonate
and urea. Biomass was determined by dry weight, total lipids by gravimeter, and carbohydrates and starch by phenol-
sulfuric acid method. [Results] NaNO;, NH,HCO; and CO(NH,), were all suitable for the growth of D. Insignis.
When 3 mmol/L NaNO; was used, the peak lipid content reached to 32.61% (d.w). The maximum content and
productivity of carbohydrate and starch were 56.54% (d.w), 55.33% (d.w) and 0.24 g/(L-d), 0.23 g/(L-d) respectively,
when 18 mmol/L NH,;HCO; was used. Urea could also obtain relative high content of biomass, total lipids,
carbohydrates and starch. [Conclusion] Integrating these results with production costs, we could suggest ammonium

bicarbonate and urea as nitrogen source at the concentration of 18 mmol/L.

Keywords: Desmodesmus insigni, biomass, total lipid, carbohydrate, starch, volumetric productivity
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