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Effect of Nitrate Pulse-Feeding Cultivation on Cell Growth and Cell Composition of Thermo-Tolerant Desmodesmus sp. F51

XIE Youping', ZHAO Xurui', YANG Xugqiu', LU Yinghua’, ZHENG Xiangnan', CHEN Jianfeng"*
(1. College of Biological Science and Engineering, Fuzhou University, Fuzhou 350108, China;
2. College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract: The aim of the present study was to investigate the effect of nitrate pulse feeding on the cell growth and cell
composition of Desmodesmus sp. F51. Under nitrate pulse-feeding cultivation, the protein content of cells of Desmodesmus
sp. F51 decreased from (560 + 16) mg/g to (456 + 17) mg/g, while the contents of carbohydrate and lipid increased from
(209 + 13) mg/g to (310 + 12) mg/g and (98 + 3) mg/g to (120 + 4) mg/g, respectively. By investigating the changes in
carotenoid, lipid and carbohydrate compositions, it appeared that nitrate pulse feeding could promote f-carotene biosynthesis
and enhance the bioconversion of a-carotene to lutein. Lutein accumulation was positively associated with polyunsaturated
fatty acid formation. Desmodesmus sp. F51 tended to accumulate carbohydrate as an energy storage product after 3 days
of cultivation under nitrate pulse-feeding conditions, and the major accumulated monosaccharide was glucose (75.7 +
1.4)%. Therefore, the nitrate-pulse feeding strategy is a highly promising approach to simultaneously produce lutein and
carbohydrate in Desmodesmus sp. F51.
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Table1 Effect of nitrate pulse feeding on cellular elemental
composition of Desmodesmus sp. F51

fre AT T &%

I [)/d N c S H
0 8.70£0.08 47.274£0.20 1.76 £0.06 9.31£0.09
1 7.99+£0.12  45.83+0.15 1.20£0.03 9.9940.12
2 7.95+0.11 46.35+0.13 0.7440.12 12.444+0.15
3 7.56+0.05  46.81%0.11 0.6040.07 12.94+0.17
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Fig.2  Effect of nitrate pulse feeding on carotenoids content and

composition of Desmodesmus sp. F51
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Fig. 3  Effect of nitrate pulse feeding on chlorophylls content and

composition of Desmodesmus sp. F51
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Fig. 4  Effect of nitrate pulse feeding on fatty acid composition of

Desmodesmus sp. F51
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Fig.5  Effect of nitrate pulse feeding on carbohydrate content and

composition of Desmodesmus sp. F51
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Effect of nitrate pulse feeding on biomass, lutein, carbohydrate
and lipid productivity of Desmodesmus sp. F51

Table 2

s IR R WERFE B AE i)

WA (mg/ (Led))  (mg (Led))  (mg (Led))  (mg (L+d))

0 742 293 155 .7
79 342 161 79.8

2 706 356 204 8.3

3 651 3.28 202 78.1

X TR IR R UL, S 2 A R
BB . WA R R EREEZ R =M EY
HRXWAER, D5 R AR N Ta b ok % 22 bk
PIAET=RE ). WIR2FT~, BN 70 0] 1
Desmodesmus sp. FS1IAEY &7 RBH N, X0 HE 2
B T A AR ) B T i 5 O IR R Z T I, T
AR R0 M A Kl e 7 ik ok SO In U G TR A
Desmodesmus sp. FS1H 35 K2R, BoKAL & Y77 2 A
i PR S =S IT o o RN e = I cY i O U W 1R
LRI (A R2 Ay, I3 37 BRI RR KA 7 2R A e K
&, 4r9~3.56mg/ (L+d) f1204mg/ (L+d) .

%3 JHIFET Desmodesmus sp. FS1H AR =%, HERTE,
WA AR A Py 7 H 5 SCRREE R LB
Table3 Comparison of biomass, lutein, carbohydrate and lipid
productivity of Desmodesmus sp. F51 with those of other microalgal
species reported in the literature under phototrophic cultivation

mg/ (L+d)

S o S R R BOKEw wMiE 2%
WAL PR PR PR
Chlorella vulgaris P12 485 ND 199 ND [33]

S. obliquus CNW-N 626.6 ND 310.3 140.4 [3]
Chlorella zofingiensis 200 ND 185.1 15.5 [32]

Desmodesmus sp. F51 226 ND 96 80 [2]
Desmodesmus sp. F2 213 ND 80 113 [2]
Chlorella vulgaris 1803 131 0.51 ND 11.12  [14]
Chlorella zofingiensis B 32 122 0.53 ND 10.95  [14]

Chlorella minutissima 670 4.32 ND 142.2  [12]
Desmodesmus sp. F51 706 3.56 204 78.3 AW

VE: NDREW.

K3 o, o Bk el =X /R B 3R
Desmodesmus sp. F51[ 415 = 2 B a4 Skl
SR, BAH MM R H BT SCkREE . X E
B T K 2 Bk A R BR B Z 55 77 SR SR A 12 il
R A B AR B, (E RN R s th 2 S S A
Py e R 3 R A BB R, AR IR AR
Yy re A 3 R S AR R R AR TR A R
AL . K, ArayaZs" MR B L E RN E
BLH AR, A e e A B BAR T ER B = 5

FRARME AT s R e Bk A I R R 7R g R, B
FE A BRI FE — BAR R R L RAS,  (H B85 TR I (7]
MK, HABE IR CBRITE) K& b T = 5%
WIEIRES, M1 Desmodesmus sp. F51 1 EL DR E 5
KB RV BRI (ES5) o Bk, w7 & B
1% FERE A AT B 2 3R S i Desmodesmus sp. FS1i{IH:
WR R, FRHE RO SR,
WoKAL G 0] 14204 mg/ (L »d) , H@ETRKREZHOHR
WELER (B3 . BAREMCHERZHI S TR
B AR R, AR AT (R IR BRI B AR
KA DR SR B 08 . R, O HRIERT R Y
T (7 25 S A ) S R B 3R S A A 2R e,
[ Bt R S S R IR CR Sk &9 FELE
W BER R JFRI . ST, T3 3 b 2 i R
BRIR T, FEHT e s R AN IR RIS, ERYIE
AL TR DR K, X PN B RAR AR I
TR YR R AR SR — s R SCHF o

3 4 #

ARSI A AR TR ko =R N O B R SR E T
EERFS1IM SR SR RME Z A MANE IR CF R
TR & 8 R IEA S, A Ry 7R b ) HoAth
EIRE (NBRICE) BEAE T 6 Z BRI BEIRES, (615
FEVRFS1 2 DU bk AL G PR AR et ee e, 1 3L
T BE 5 SR A AP S U T RS 1.4% W B A
BRT5.7% . K H Bk 70 EOIR B IR S e, mT R R [E
I HE AR FS 138 R A BOK (b A RRik, HoA
WrErEEe . M R AOK AP E AT 43 ik 706,
3.56mg/ (L+d) 204 mg/ (Ld) , HETKZH L
BRIRIE S J . DRIk, 6T R ko 20 0 R B 7 A
BAR, EHAT M RAMIERRS, ERY (E85
KAER) L] k5 AR R D RS R R R AR
SIS BT 5 BRI AR AR P G AR R IR B R S 3
— BRI HF.
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