ANFIEEFERE A e Chlorella vugaris 1G5
A 55

FaR"Y, WmER', FF¥£', £ K"
(L ATHI RS SO0 W Tl BUE R 5 500 %, TE0F o) 214122,2, WAL BE A AbE R, W Hiik
418008 )

WE: AARRRBAREIASDRERGERGY R, SAKRA B K FhfRFERZ R DRE
AEEOR, ERABRSNEMEEHRE AW T, LA Kig e £ FHik 0.526 d' 4= 0.318
mg/(L-d), LR & & i i & 5 8 A = £ 5 3 Hh 35.6%F» 0.097 g/ (L-d), 8 3B & & i T & % 437
A A 52.1% ;3 A R¥E DR 3E3 4 18 AP R A SR, H LM R A s 3R %6 40.0% ;57
FeAn iy X T & RABRA R ILH AARAM, M5 B I bf 4830, Cys—s Tyr f= Met sbf] 2 7 2 3,

Cys—s et 55 & T %5 78.57%, ™ Tyr % Met 5 51 4& 27.59%#= 33.33% £ 4, &7 XBEH "
DERE R G R A R BRI B 48 R Pe A

KB . DIRE RO AR KB X

FESZES Q815 XEirEM:A XEHS1673—1689(2014)01—0056—07

Effect of Culture Models on Metabolism and Protein Components of
Microalgae Chlorella vulgaris

LI Changling'*, YANG Hailin', LI Yuji', WANG Wu"
(1. Key Laboratory of Industrial Biotechnology , Ministry of Education, Jiangnan University , Wuxi 214122, China;
2. Department of Life Science , Huaihua University , Huaihua 418008 , China)

Abstract: Biosynthesis of protein and amino acids by Chlorella vulgaris inoculated in different
culture modes were studied,respectively. Chlorella strain was cultivated to synthesize protein in
autotrophism , heterotrophism and mixotrophism models,respectively. The results were as follows ;the
mixotrophic algal cell could accumulate higher biomass,with a specific growth rate and productivity
of 0.526 d™' and 0.318 mg/(L-d),respectively. Its high protein productivity was of 0.097 ¢/(L-d),
but the protein content in autotrophic Chlorella was the highest (52.1% ),which the algal protein
contained 18 kinds of amino acids in the three models and the percentage of essential amino acids

was 40.0% of the total ;under heterotrophism and mixotrphism models, proportions of amino acids
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from the algal protein were rather similar,compared with the algae in autotrophism model,

proportions of Cys—s,Tyr and Met were the significant difference,additionally Cys—s proportions in

the previous two were about 78.57% higher than the later,while proportions of Tyr and Met were

about 27.59% and 33.33% lower than the previous two,respectively. Consequently,biosynthesis of

protein and proportion of the algal amino acids were both significantly influenced in the culture

models.

Keywords: Chlorella vulgaris ,protein ,amino acid ,culture model

/NER BB 2 ¥ 1] (Chlorophyta), /)N Bk # J&
(Chlorolla) , j&— 25 A M B 0 M eV, /s
W2 TARIKRHE K T /N EREEBR A G RE AT AL
fie (40 CO, FRk R #h 55 ) #4706 G A FR LASE & w) Fl
FH—Fh sk Z R A L0 A S Al U5 RN e T F 2 B b AR
KSR AT IR R, /NEREE R SR A A
ok A Y dit R S Mmoo E M4
Y vk R, ELA R | R I | T 3h bk o R A
b, 3858 G328 T, B iR DA R B o J g A AR ik 1)
AEL, ZNBRE R O (d T BB A £ B A | LA
FEE U2 — HE A E TR, & E R
HAECRI N ERBEE RN AN FERRZ —, /D
BRE A0 M b B 1 B B i 40 A0 16.0%~58.0% , HAS
)5 75 28 B F5 2 e i 3 1 AR W B 7S, Nk
AR A M A 53 (hn, B R0 AR 55 ) ANz B 8%
FRILPE SRR A M B2 B A A, H
i, 5 577 O /N BRI AR & BUF G A 21270 i 3
777 25 /N ER G A0 A ) B BUER 1 M s R R Y
WA D VEE W H 5 3 Bl & I8 7 20 7 ek
AR R R R R A R DUAR R
AT AR R O R N EREE I N R i R
FEMR 2 43 () SE I F B

1.1 #REE

/NER B (Chlorella vugaris ) ¥ Bk C9-JN2010: 1
TR S 3 K Ay B OT Ak N TR F 3RS
B 3236 B Chu's Medium (MCM) 85 37 3 41 4y
(mg-L ™" Nile red Sigma—Aldrich 23 8] 7= & 5 1 i
PR B . % A B (LT ) 51 R R BRA B =

YXQ-1S-50S1 AU~ 20k Sy Z8 VKR #% . Ll
RSP AT PR 2 7] BRI B 48 ) 7 i s ZHWY200B 5L 3
PR o b 30 A AN i 3k A PR 2 | s DHP-

2000 7Y HL FTE I 3 FEAE L R EE T AR SC I A PR W
7 A R A TAE B L 95 N I e EORBIF 58
PRty PR RAY . MR —FE R 2 AL A PR )
i 3 F=4600 2B T, U3900 %5400t Bit.
H 78 7% 5 1100 HPLC ;35 [ 2S5 72
12 ZTBRHFERTE
121 #F3EA5 & BCFR LR FRERES
A 1.0 mL dd H,0 4 2 mL B.0& T IREWS, 4
FBGE HE M T 5 A 50.0 mL MCM K5 37 519
250 mL =B BT E RO IR R T iR 1 R
(REFR ANy . 25+1 °C, IR JE 4 000 lux, Y6
B8 16 h:8 h,pH N 7.0)
122 a5, RALFARBAER HHEIOL
MCM H 78 2.0 g NaHCO; #E47 [ 357 15 55 F0 i 0
5.0 g BIATHEVEAT 598 AR IR BE 3% A B 2 b T3
£ 150 mL MCM f4 500 mL #8484 pH 4 7.0,
IR Rl TR 0.155 o/L, THRE N 25+1 C ok
558k 4 000 lux, GG JE IR 16 h:8 h 4544 F A F= 1
RFEHE IR 4 d, 5ot B A A il e 57 BR
BURE— R, #EA TR OGS E R
123 AyEzrkA Kk Fben BWAEYE KL
A K R SR G B Wang! 255 7 250 12 BOHE V)
T K FEAT 10 A5 AR LA R, T 680 nm i A 7€ Hi
FERE S ROGAR , o) BUAS 76 B AR 8 000 1/min #5005
min J5 , CHETUE T 1H A 80 C 44 2 1H & I Fr 1
& P mE R I ARG X 1 e 2 iR
GEL7/N T

T&E (g/.)=0.356 2 A g0.—0.010 94,°=0.998 3

(1

o= (InX=InX )/ (t=t,) (2)

K2 X, BH— KR ) B X, 2
5 T RIBURE R (1) A2 W B
124 EOQ9RRES>HKARLHZES>H  HPLC B

AREEYARSIR 2014 4533 BH 1 57



LI Changling,et al: Effect of Culture Models on Metabolism and Protein

Components of Microalgae Chlorella vulgaris

Research Article

E AR 5 B MBI B, a5 AR R
Fl OPA FUOC #E AT £ 4L, #Eild 40 °C (250x4.6
mm,5 um,ODSHYPERSIL), g4k A tHF1 B #H
(F 1), FiwHM 1.0 mL/min, 43 51F 338 nm Fl 262
nm (Pro , Hypro ) &l ,

x1 SEBOFUETRRNE
Table1 Mobile phase for analysis of amino acids by HPLC

it 8] /min it 5/ (mL/min )
0 92 8 1.0

27.5 40 60 1.0
315 0 100 1.5
32.0 0 100 1.5
34.0 0 100 1.0
35.5 92 8 1.0

125 &R A =R EMNZE R HH APP-UV
(GB11894-89)ll & S A . YL % 40 mL # K T 8 000
r/min &0 5 min, W LE, 001 220 nm A
275 nm P2 WOGAE , AR bR o il Ze g Sy [l 05 75 /R
R E (mg/L)=5.966 6 (A 0 =2%A 5 ) —0.035
8,r"=0.999 6), 5 & T & WK FE

1.2.6 # R RAEMNE  SRHERE S EE
(GB11893-89) & Lii & &t . W 40 mL ¥ T
8 000 r/min &> 5 min, L3, T K 690 nm
TE WOGAE AR 48 B v it 2l 37 [ml 09 5 A Wl T v
J& (mg/1)=0.646 5 A .,—0.008 5,r7=0.999 6, i 5
Wk

127 Foppaml 2 BRI P SO R B e R
3, 5- AR IR -3 6O R A 40 mL ¥
T 8 000 r/min 5.0 5 min, B3, $i OB 2 7
AR UEA BEHEAE T 540 nm NI E OB, AR 35 bR
HEM & @ M E R, BEE W E (mg/L)=1.07
Asi9m—0.043 9,77=0.999 8,115 Gle JF W

1.2.8 # %5 RH Excell Al Origin 3K 4 #F 17
Bt i, B EE 3K,

21 BHF. FHRBEFRAMNKEERPZIT
BT RIR  IRSR KA R 0T R B RN ERGEE
HARBORILE 1, 3 F 3807 A/ AR KR
WA AEH , S AR AT /NERBETE 96 h BEATREW], 5
Wi T AL IEA L BT R AET: . MR IR Ak

PN 7€ 96 h K37 e A Wbk & i E R E | J5 0] B
Y RERBE R T AH RS, A SR /NER R MLk
1) SR AN e SO A K T B T AR TR SR A
T EEANM 2 S BB AE Y & 7E 168 h AR & nl ik
1.5 /L, 1 A 55000 T 3R Y mlAUh 0.73 ¢/L,
R B, 988 200 e TR SR I, Bl A Kl R A W d e R
£ 96 h Hfe i, 4351 0.526 d F10.318 mg/(L-
d) IR IR APy dsy O FFRINEAY 216 i A 4G
TS RFR R /N R AR A RO R AR 0 /NER
TEOGIE 45 11 i e ok A2 v | PR DD 4 1 55 31) 55 724K
i, R ZIRIR,

16 —o— %
| —— JBFE
L4f == A
1.2F
=t
) 1.0F
HIITEH -
0.8F
5 0%
= 0.6
04+
02L
00 1 1 1 1 1 1 1
0 24 48 72 96 120 144 168
FrFEmt ) /b
(a)
0.7 0.7
A o
0.6F I productivity 0.6
_ 0. 10.5 2
~ 2
f—ér ) 04 5
0. 103 &
2 iz
. {02 |
H
0.1
0.0

ez
TERLA
(b)

E1 BF.REFMBFIEFEXI C vulgaris C9-JN2010
B & KB
Fig. 1 Effect of autotrophic,heterotrophic and mixotro—
phic culture models on growth of Chlorella
vulgaris C9-JN2010
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Table 2 Efficiency of consuming Glc and nitrogen in the

culture media by C. vulgaris C9 —-JN2010 in

autotrophic, heterotrophic and mixotrophic

cultures models
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Fig. 3 Curves of consuming glucose and nitrogen by C.

vulgaris C9-JN2010 in autotrophic, heterotrophic

and mixotrophic cultures models
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Table 3 Content and productivity of protein from the

algae biomass cultivated in autotrophism,

heterotrophism and mixotrophism

St P (g L)
F IR 37.0 0.076
b 35.6 0.097
EES 52.1 0.069
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Table 4 Content and components of amino acids from the algae cell cultivated in autotrophism,heterotrophism and

mixotrophism

BB /%

8.2 8.6 8.7
3.7 29 29
0.6 2.8 2.8
6.4 6.6 6.7
1.6 12 12
6.1 54 52
4.7 4.6 4.6
9.3 8.7 8.5

I 42 (Arg)

PR (Ala) 4.097
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P bt 24 2 (Cys) 0.281

i 24 1R (Val) 3.221

FF it 2 B2 (Meet) 0.805
7R 22 (Phe) 3.037

558 AR (1le) 2.348

5L R (Leu) 4.647
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