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b EEME A, B KEIFITIGE , (S8
BT, ORI ZBME, ERRSHaR
G IR, KA AR R R 4T
Markou Z5H/F5T 1 12 [Arthrospira (Spirulina)
platensis] 7EAS [Rl Bk B A= 4 it Mo A= A A i A8
1k, BFFEEE R DMRBE e T A R FEAR T ikoK
G Easghn, [EHE S sk S Y 5 a0
BBt 38 IS L G R AT B 1 T AL B () il D £ vy
T ADP-Zj bEAEBEIR LB TG VE , AR T ik
IKAEA I A o B F S A I 2 ) g
PEALG Y, WNwAR . 4ELE 2R R - S5 00 A
PROCES, BB if, SRR . &R &L
b FH T A R 0 A LS OS2 B, A S 2
=1k, MmE s Tt Re L& Y ok b5 e &
o N Yao S5EFSE R B0 JE DU H % (Tetraselmis
subcordiformis) bl # it ¥ B 1 ek 2 A= 9 T BT
SER S RSN AL, O DY 9 A
SR ESER RS R, RG]
RN AL B 2 L s el e N 5
A ohTE ™. [FEE, White Z53RIE T 3K P A e
(Chlamydomonas reinhardtii) LA 55 57 24 h J5 3ER;
SN T4y 10 £, UIITERR = AT R AN
ity SR B TR R AR R B e A T R
BOLE, 2905 THEM 36%-65%"%, i H IR
BRI HIGREVE i B ke U il g — AR Ak & L H B
AU . BRI A ek EEA CO,.

HCO; . COs* =R, KoM il LA
fif T Kl CO, Al HCOg ME R TEHLBR AR IR, THIA
BEFI I COs” ™, R [l Fh 2 Ay il o — SR A vk
R R — B, Gifuni S4B T /N Bk
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SITU)7E Ak i 4 0.03%. 5.00%. 10.00%.
20.00%. 30.00%J% 50.00% FAgA= KB, 454 i
IR R S 10% 0 AR s AL,
| zumo %5 H %5 e [ /N BR 32 (Chlorel la kessleri) 7 =
AR AR TR E (3%) 5 I A Ak Bk (0.036%)
TEM B 225, BRI T IR/NBREETE = R
Aok B2 (3%) 55 7% T Ve b 1 & AR TR — A Ak
e 1% (0.036%) T & B0
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ST E Ak —PRSEEE , JE T4 40 (Chlorophytceae),
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ARSI 2 AT 5T R AR A AT e — R Ak
IKAE Y (FEEEVER) BT i fose , 2
FA YRR RLIERTO AL ARy
CFFE T A [m] G0 AR 7wl e AR A AL R 5
Wi, 45 s B IR T iRk AR S 0 i IR
FUBRHI T, SRR T4 RARR B2, %
bR AR AT i ] REAAAE A AR p AR e A AR Sk
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1 Ak
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1.2 s

DIk Ry BGLL il sient, sAsH ik
PR . RMEREE S A A T, E
T 8 ik BE B (IR 41 > 0.029, 0.058, 0.120,
0.152, 0.192 mmol/L, XJH&2d 0.230 mmol/L, &
i#H 0.460. 0.920 mmol/L), 8 i BE B EE (F A4 -
0.038. 0.076. 0.152 mmol/L; XJ#&2H : 0.304 mmol/L ;
ARl 0.609, 1.217, 1.824, 2.432 mmol/L),
A Ff — S ARBRAE FEAKCE(VIV)[0.04 (%5K) . 1% (%
HEZL), 3%. 5%], Mk E 3 MEWFEEL.
fdi 1] @6.0 cmx60 cm HIAARIGAE P S g 15 5%
) 24 h LD R, ARG 300 pmol/(m?-s),
LB 26 °C, $EANHKEE OD7s=0.5, 557 )HHA
4 15d.
1.3 AYEmMIE

FERHL 10 mbL S, TSt T 22 1E 5 (Wo)
1) 0.45 pm {5 LT 4EIS LA T B2 ks, PRt
SERIE AL T = E H (Wh) . AW (DW) BTS2
KT . DW(G/L)=(Wi— Wp)x100.,
14 BEMBHE

3d M 300 mL ¥k, #E, UiE, £ L,
IEBEVE LA 20 °CRREEIK, RIGH AR ET
WAL T, T IR 4 °C KA AP A7)
15 mKEy&EaE

SR FE O E 4) 2 3 -  R 1 I E SS K Ak 5
& EEIS1608 BRI 10 mg T 3ER T 15 mL 1
P ELLE S, A 5 mL 80%Z FE K 40 °C 41
W20 min, g0 BIE, EEZR, HEERE
. $RJEMA 5mL 0.5 mol/L H,SO,, 4R 100 °C
KB 4 h, BOWREET 25 mL 8, ©FE
25 mL, M 500 pL $2BOK, #hKE 2mL, FEATA

1 mL 6% K5 5 mL 98%IREiER, $E5), EiRik
30 minj5, T 490 nm FIWEGME, RIEMCA
P2t Sk &P & i o Al ih 2yl
E  FREL 10 mg #4452 75 T 100 mL Y25 i
P 100 po/mL ARG ET AR, AR5 IR O,
0.2, 0.4, 06, 08, 1.0, 1.2, 14, 16, 1.8 mL
WA ER T 28R b, #oKZE 2mL,
A L mL 6% 5 5 mL 98%Hk iR, #45], =
JECE 30 min 5, T 490 nm FIWOGE . DL
TR B R AR AR, WROGAE R AR AR R A T4 Ak (o]
9, S3FrEMZ: y=18.048x+0.0106, #HX: 2%
R’=0.9997.

1.6 BEKIEEYERMEBF=R AR 1)

mz,%ymzﬁ#w{m:ﬂfn%:%c AR 1)

P, B AW (gL), C MK ILaY&
(% DW), t 53R E] (d).
17 TEHEERNE

SR FH i A TEOMR - B R 15, BRI 10 mg 15
THM T 15 mL BRSO, A 5 mL 80%
ZBEVAT 40 °C #2H 20 min, B0 B, #E
2, AEFERZA. RIFMA 25mL L5 FK
1 3.25 mL 5% i SAPRIE W, VK4 20 min,
BOICEIET 25 mL s, B 3, A
JE R BT KER BRI . B 200 pL FEBUT 1)
FEGFHIEEGEE T, #KE 1 mL, A 4 mL
BT (0.2 g JETHA i T 100 mL 76%fiFR),
K 10 min i, RGEHE T K R EILE R RN,
F 620 nm K Rl EWOBE, W ASRHEZL T
HyEk &, pnifEfZk: y=8.8491x+0.0074, #H&

. ; OD—0.0074)x125x 0.9
F 5 RP=0.9997. Fhy i = ,
R o i 9.9491x M

A OD AWOEME, M B & & (mg), 0.9 MHj
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B VEN 1 2B
1.8 pH KiE

K Fl CT-6021A pH 145 K &
1.9 ZEALBRIKRE B

AR Al A ek 5 IR A AR, E
13 {# i Cole-Parmer i 5 Hasiilil A — S bk 545
S, SBR[ ARk B R 5 A
110 FdEkbE

iR 0 SPSS 20.0 #i kR 2 gy 2%
i) LSD £ [bis ik, f# ] Excel 2010 Al Origin 8.5
SR EE Kl R 2

K3 pH,

2 SR

21 B EXR SR AV B oK La
YR REE

R T RIS TR v %o s e i i 2 K R
WKL G YIS R, ARSI T 8 Rk
K-, fik#ZH A 0.029, 0.058, 0.120, 0.152,
0.192 mmol/L, *fB8ZH 0.230 mmol/L, = 4l
0.460. 0.920 mmol/L . ANRIBEHKE T, brbaiy
AV NE 1 PR, BEE B A Y
i, AR ASEE N B 0.23 mmol/L A
0.460 mmol/L B, fFefARFHAERK, APl
ik 6.18 g/lL F116.37 g/L, Wik A 0.029 mmol/L Hf
APt ACN 1.7 g/L o AH HE % HE4H (0.230 mmol /L),
REAR B MR (B T 0.192 mmol/L) 4= ¥ 53 35 T [
(P<0.05), % >4 0.029,0.058.,0.120.,0.152 mmol/L
B A A il U G BRZL G 16, 13, 12, 516,
(FLHE B vl B A i O T I 2 AR A, Bk R
0.460 mmol/L 5 0.920 mmol/L Fif ity A ek 55 %) e 20
(0.230 mmol/L) i A Wi AT i 251 25 57+ (P>0.05)
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Figure 1. The effects of different phosphorus
concentrations on the biomass of D. insignis.

AN Ta) v BE T St K AL & 9 1 5 2 A8 b
2 Fis. Bigeari(an 3 d), Ara Bk T Kk
KAE B Y S R, I BB BB T R
e BE R o (H R B R0 (] B 3G i, B T IRkl
0.029 Fi1 0.058 mmol/L K &k /KL & YIFE 24%
FPshsh, HALBRR BT 1 S a oKL & & &
Y Wl A 5 27 B[R] (4 384 0 AS e 28 o . Bk A
0.230 mmol/L (XfHAZ), B34 15 d i, BdRK
50 -—=-0.029 mmol/L

*-(.058 mmol/L
451 40,120 mmol/L,
40 |-+ 0.152 mmol/L
+-0.192 mmol/L
35 < 0.230 mmol/L

> 0460 mmoll, /3
30 --+-0.920 mmol}/

Total carbohydrate concent/(% d.w)

Cultivation time/d

2. TEBHREXIREETERK LSRRI

Figure 2. The effects of different phosphorus
concentrations on the carbohydrate content of D.
insignis.
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& ek B AT E 45.40%, A
Fb X HEAL, R AR B il vk B2 St K A& 1
S B E /N (P<0.05), 1% 3R R AR
0.029 mmol/L B Bk KAk 5 4 & g5/ Ry 240
TEM 22.1%. AR E N 3E R & a2 ki
K 3 s, Swokfbawsfk—3%, ¥Rz 15d,
i BN 0.230 mmol/L B, JEM & &M M
36.11%, i — b FEAREIG I ash ik B2 Ve by 1) 1% 1 1Y
2 PE /N (P<0.05) .,

40 -

4
1
)

a1
Lh
T

= o
T T

Total starch concent/(% d.w)
[
<
T

wn
T

'\9 gjcb D cgll oﬂ' aJQ ‘OQ A
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Figure 3. The effects of different phosphorus

concentrations on the starch content of D. insignis.

ANTRI B BT B K AL B ) SR R R 2 A
F 1R/ M BE 47 0.029 mmol/L #1 0.058 mmol/L
B, A A P B AR P 32 B o 15 7 B ] 3
IR, T e A Wk 2 T S K Ak & W B
PR ™ 2R B 2 15 35 5 [R] ( 1 i Se B 5 RIS, 32
TEAS 12 REFR B, FFRai (5 3 R) Wik e
>k 0.029 mmol/L Bt LB 7K Ak A B AR AR e
&4 0.072 g/(L-d), {HI%E 6 KIF4A 0.230 mmol/L
BV BE R B BB K AL & 1 SR AL AR R s T
e B2 73, kil 0.20 g/(L-d). it
GG YRS BSOS Y R, B
0.230 mmol/L A ¥5FErta] A 12 d By A Al Fhr
B SR KA G AL &
2.2 AR EX RS BRAEYE RokiLa
VIR R
PrassE A Y AE 8 FICARIRIBRIR T (A4 -
0.038, 0.076. 0.152 mmol/L; XJH#ZH: 0.304 mmol/L ;
EWiZH: 0.609, 1.217. 1.824. 2.432 mmol/L)[
AN 4 TR o B B E I AT 2B A s FRAIR
Bk BE >4 0.038 mmol/L Bif A ) 45 iRy 2.66 g/l .
Rig% 15 d iF, BREEE y 1.217 mmol/L i} A= 9y

1 AEEKRETEBRKLEAMKIRZRITW[x1072 g/(L d)]

Table 1.
[x107 g/(L"d)]

Changes of the productivity of carbohydrate of D. insignis at different phosphorus concentrations

Cultivation time/d

Phosphorus concentration/(mmol/L)

3 6 9 12 15
0.029 7.20+0.22 4.64+0.11 2.53+0.16 2.52+0.10 1.72+0.08
0.058 6.70+0.11 7.55+£1.10 4.76+1.25 4.37+0.15 3.32+0.75
0.120 5.34+0.26 7.96+3.41 9.72+2.87 9.69+5.37 8.33+0.19
0.152 5.72+0.49 9.62+0.53 13.70+£1.29 16.10+3.61 14.60+2.22
0.192 5.88+0.29 11.40+0.65 16.70+0.03 18.30+3.81 17.00+0.92
0.230 5.86+0.28 12.30+0.55 18.10+3.02 20.20+4.00 18.70+0.33
0.460 4.39+1.34 7.83+0.39 12.90+0.39 17.80+2.95 17.60+0.99
0.920 3.83+0.67 6.58+0.80 11.20+0.72 15.00+2.25 16.00+2.42
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| = 0.076 mmol/L
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Figure 4. The effects of different sulfur concentrations
on the biomass of D. insignis. P>0.05.

B0 7.02g/L, 1Ak 0.304, 0.609, 1.217. 1.824,
2.432 mmol/L fim v B T 1 AR 9 G i i 25
(P>0.05).

ANV BE T oK Ak &9 & AR an il 5
TR AR T BB AL A W Y i 3 2 PR R
5 5 B[R] A 388 I i 8 i s 3 K5 SR AT (AT 6 ),
IR 2H BB K AL G i v T A AR VA FE T
i, % 6 KM E N 0.038 mmol/L B Kb &
YE iR 36.6%. {HNEE 6 KIFLR, mmidl
EIKAE Wy & i m THABGR R EE R, By
FRARW, WRUEE N 0.609 mmol/L i Ef KA A
it N 51.6%. AN, kA 0.609. 1.217,
1.824, 2.432 mmol/L T /KA &4 & 6 i
FE 225 (P>0.05), {H¥HXT R4 (0.304 mmol/L)
M & a Yy 3%A L, kAR (0.038 mmol/L Fi
0.076 mmol/L)rif T s sk KA & 4 8 & it A%
T X4 (P<0.05), #5755 15 KiF, ANRIGHHE
TSR E 6 R, SHokeaYEE
ARAEARL, ARBR IR, VE R O A i Tk AR
(P<0.05), TEKY & tdn i tHEAE M, BRIk EE N
1.217 mmol/L B 3ER 7 e fieims A 41.49% (P<0.05).
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55 = 0.038 mmol/L
50 +-(.076 mmol/L

4 0.152 mmol/L
45 v 0.304 mmol/L
+ 0.609 mmol/L
40 < 1.217 mmol/L )
> 1.824 mmol/[, / 3/
352432 m/meﬂif'f\éz /

30 /1i¢i

Total carbohydrate concent/(% d.w)

0 3 6 9 12 15
Cultivation time/d

5 EFRENIFEET RSB LSRR
Figure 5. The effects of different sulfur concentrations
on the carbohydrate content of D. insignis.

45
40+ .

35t _+ ]
30t .
25
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5_

Total starch concent/(% d.w)

R X O N\ X A
ORI NN TN AR LR N A S
Sulfur concentration/(mmol/L)

Bl 6. [EIFREXIREET REHHIR
Figure 6. The effects of different sulfur concentrations
on the starch content of D. insignis.

AN TRV BE T RSBk K AL 5 W B AR AR R
R 2 Fin. BN 1.824 mmol/L £ 3%} A]
K12 d B, SRR PR AR AR
0.259 g/(Ld). H5SRATHI(AT 3 d) PR AL AR E kAL
B R G EE ST RS, AAEE 6 Kk
o B 2L 1 B R B K AL A 7 R TR
41, I H Bl A B SR R 38 I s 2 Sk Ak
BV ANAATG ZRWIG N, TARBRZH A WL
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2. TREFKRETRBKEEMEAARIRAmEETHL[x107 g/(L d)]
Table2. Changes of the productivity of carbohydrate of D. insignis at different sulfur concentrations [x107 g/(Ld)]

Sulfur concentration/(mmol/L)

Cultivation time/d

3 6 9 12 15
0.038 11.80+0.45 11.50+0.49 8.94+0.41 9.39+2.75 6.92+0.77
0.076 9.08+3.43 12.90+0.42 9.01+0.062 8.92+1.45 7.05£1.31
0.152 6.25+0.33 13.10+0.42 10.90+3.81 17.40+1.80 18.13+2.94
0.304 7.95+0.017 12.70+0.051 16.70+3.94 20.30+0.98 20.50+0.17
0.609 6.35+0.94 11.10+0.73 19.20+0.92 23.40+1.47 22.60+1.16
1.217 6.79+0.34 13.10+4.79 20.20+4.91 25.30+0.51 23.40+1.32
1.824 5.54+0.82 13.10+4.51 22.90+2.14 25.90+4.30 22.80+2.13
2432 5.90+0.80 14.70+1.75 22.60+0.66 24.20+2.37 23.10+2.19

2.3 A[E ZEALBRYE B X i R G B AR Y B Rk
KB YRR

PR B AR YR 4 RO IR bRk
(VIV) F[0.04% (%5%). 1% (FFHRZH). 3%. 5%]fY
ACE 7 iR, 1% 3% A bk T A
Y& B %5 T 0.04%7 5% (P<0.05) F (14E Y& .
Fige & 15d, ZAAARRRVE Ny 3% Az 1 it ik B
Bk 6.81 g/L, AN, TEALBRIKIE N 1%5 3%
i 1 A5 9 o TG B 1 22 5% (P>0.05) . Ik S ARk
W B (0.04%) 411 Tl A i 4 HF 88 A6 1 B B b sy —
AL (5%) K, 0.04%ik & T 1Y A= 4 e KA K
1.27 g/L T 5% ALtk BE N i A ) i e K AT ik
521 g/L.

71 —=— Air

A
. 1% [
L .
6 —a— 304 A‘A‘/: |
—v— 5% 'y
o5t ’ AT 7
ol ' -
Z 4 f‘ff 1T
2 A
g 3 ‘_/,‘ Y
m S > 4
2f it

0 2 4 I6£31I01I21I41I6
Cultivation time/d

E7. ARZSHHRKREMNFEETEENENZN

Figure 7. The effects of different CO, concentrations

on the biomass of D. insignis.

4 FPORTE AR IR E N KL SR 5
i 8 Fran. —AEARBRIREE Ky 3%, KIS
TN 44.03%, HUGE EALBREKE N 1%
BB AKAL S Y &l 43.43%, —H TR LR
(P>0.05). #t—2& Tt i s AR — AL vk B ik /K Ak
YRR, 0.04%F1 5% A fbikHe BT i)
WAKAL G W) &4y 9k 37.34%F1 34.64%, Lt IR
ZHAIK 6%-8%. NI S ALBRIR T T b B 5 AL
R 9 frn, EABBRIRIE N 1% 3%}, 3T
W9 35.49% Y 35.53%, —H L E
PE22 57 (P>0.05) . it — 4 Tt i sl AR — S fb ik ik
FER, SRy o i PRI (P<0.05)

50 -
45+ - .
40 |
kLA -
30+
25+
20 +
15+

10
5t

Total carbohydrate concent/(% d.w)

0.04 1.00 3.00 5.00
CO, concentration/%

8. TR ZENHKENIRSET ERKULENE
ErF M

Figure 8. The effects of different CO, concentrations
on the carbohydrate content of D. insignis.
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Total starch concent/(% d.w)
()
fa]
T

0.04 1.00 3.00 5.00
CO, concentration/%

E 9. ARZSUHRENIFEET M 22NN
Figure 9. The effects of different CO, concentrations
on the starch content of D. insignis.

7/ N [ e = 17737 32 4 N Y el 7/ R s
PRFU= 201 10 PR o BE Rk B2 B 14 i
EBIKAEAA Py BAALAR B 2 e s b, A
FRmR R 3%t Bk K Ak & W B AR TR = 3k
Ffzim 4 0.20 g/(L-d). —AALBRUESE N 0.04%FH
5%I K AL A1 1 OB 1 25 S 0.04%0)
AL T 5%, M FE 0.04%0 Sk AL A
YRR R i AU 0.082 g/(L-d).

0.22 -
0.20
0.18
0.16
0.14
0.12
0.10
0.08 -
0.06 |-
0.04
0.02
0.00

ivity of

carbohydrate/[g/(L-d)]

Volumetric product

-

0.04 1.00 3.00 5.00
CO, concentration/%

E10. ARI-EUHRERSET ZRKILEDTE
ML

Figure 10. Changes of the productivity of carbohydrate
of D. insignis at different CO, concentrations.
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3 Wi

ASCHFIE T 8 HAN [ Bl 2 o o s S i 2
Y SWoKE S R, 45 R RIS
BRI K 0.460 mmol/L /B Wi f iy, Bk ik
B0 e d e 1 BLAE XS BRZH 0.230 mmol/L. k%
BRI T bR B A R 2 B B, 5K
LRI T 45 AR 2N B 5 S 0T 5T ke PR
Ik PG ELIR 5 35 (Eustigmatos cf. polyphem)Fii5 P ik
JERREAR A Y W NI, REITEIR P EE T,
B AT BRI BT S R D, AT T
AN 2P M X IR, b e AR S
WEERE IR N AR EBOR B E . [RFE Yin-Hu
S 5%F HEEE (Scenedesmus sp. LX) AFZE B3, 540
TRt ol U R A Wl B B 3R T AR R
AL, (HEEFRIE PR IR R TE— e K, 3R
FF B 0 P 5 2 W i O A R Ak S A= )
B, WS ZROBEFEAENE, S, A
SR A5 R R B IR R W O 0.230 mmol/L
O6F BRZH ) I bR s sy e K AL 5 0 2 s, IR
WA BV BE R 0.029 mmol/L B R K b A4 &
RN, XS VRIS AR 2l Markou
ST R PR g Arthrospira (Spirulina)fi & i
W B BEARAR K AL 5 1 O g g, ARBEEa
TG i ih 66.60%, TR KA
10.99% ., [AIFE Sigee M 7T K BLIUT il 17 i
(Scenedesmus subspicatus) 7EA B85 55 R ik 4k &
WG B AR I3 S i e R i, e e
B FEIR 3 TR A L 22452 BT, AR,
BRI SRR G 1k, T ok Ak &4
g g AR R0 (Bt A R A R T G RE a X
LB Y A 2 (Tetraselmis subcordifor mis) i 7K £k &
PR A R BAT P geAt, Said SEmFSE & B
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J K G (Dunaliella parva) 7e B YLk 38 T ik K
G E il b, HAA Sy AT RE R R G ) ik
I ACH s At A= A ag 421
ARSCHEGE T 8 AN [F B X b s ety e AR
Y SRk &R, 258 BN Rk
B 1.217 mmol/L 355 N AY)mhmh 7.02 gL,
B 5% B2 T i v 22 e, O Lk — 23 s vk
JEEY R WA BE AR, (H R B R s>
AW B EVERD, SRR A AR TR S B
WA . RIFEA V20 GE 1R e a4
Tt LR K B2 4 Yao SERIFST & TR Y AR B A
0.8 mmol/L [N 0 i}, LB H ¥ (Tetraselmis
subcordiformis)A= ¥ i 4 g/L W/ & 2 g/l
i AL AR A0 ) 2400 i 2 2L AT B S bR T 9 A SR A
OUT, — S TR A B IR | AR 1 B E At AN
B B2 B P S ) e 2K ) R e X
AT RS —HE , ARSI 25 J R W e i vk B2 ks
FemrEs Ay R S AN A R B EN
Z 5o M, EAEHESFOTIE R B il SO IR A 5
(Scenedesmus acuminatus)7t 2 15 A4 %
TSR, LA SRR BN i R e AR
AN AR A AN ERH O AN ZE R BN 8 4
Bt W B2 AR A T SRR K AL G W Y i R B
Fr I Ta] B A TG, 5% 5% i AR 4H e K AL &
W) & 0 2 R TR AL S R, iR R AR
A KA W 0 & i R TR A S X AR
H, X5 KREETE AR, 0 Jerez
SEWFST & PRAT /N ER 3 (Chlorella fusca) 76 ) 1 &
FrEh FE GO0 T VE M & & R Y BLAE B 5 A
(B 3 d), {HBEE B 7 I a) GE - 3 by 5 & 8
D BRI R VE R R AR R AR T, AR
INERBEAERRYLARE &0 T NER 3 RIFIR G RESI T
Me, AR, EMBEREA, K& MEE

B o ik B, Zhang ZEWFST kT3 T AK
(Chlamydomonas reinhardtii) 76 /A% FR ] T 785 &
R, [HBEE BRI IR] 0 K GE R B 0 i
S T AT K A M AR A R (A
MF 5% 42 38 TG Ml T 20 JE DY A #E (Tetraselmis
subcordiformis)ik /K b &4 & A AR, it
RO, B SRR K AL S ) i S A AR R 2R
S, AAh, KRB R oA a1 5
ok ROk WS &, BEFNST R Y &
WA, DA HE BB K AL G & i B i 1 H 7 32 4]
WA PR RO, A SE R 45 R BR800 i
WK AA& mA m B R AR IR AR, A
77 2L AR 38

WoE B AR W B E L Uy, R R
FBT . ok GY . Bei AR EEA Sy, A
[ 4 o ) Ao T R ) — SR AR e vk B T 1 AR e
FAE 22 5200 Bl e SRR S 19%-2%
FAF TR RIS 2 T SRR B R T 1%-2%0H}
M AR FE R R R, ARSI I
SEARBRI R 37 M . ARSI 25 TR B R bR b
HERTE 3% AR T AR Y R, DR
15 AR R 5%l I /Sy 0.049%0 A= 4 44
W VEREAR . FFE, lzumo ZEMF 5% & B /NER
(Chlorella)r: 3% el fbfi & T B 4 M 2% i L 7
SRR AR IGE , 2 pH ER T oS
A pH YT R, A= OB sz ST, s A
i F T BRI 2 S8R P R dniEl 11 B
7N, BfE AR FER N, BRI pH {2
REAR, —AAUAbBRVR Ly 59 pH (R AIKik 5.41,
FWIATRE b T AUk B2 5%i6 pH AR T-FR
AEE EE AR Y pH YEEI S B Y R
B S OB A e — AR B Mk B R A K A, A
Harwati £ 5% & 1 4 5Kk 3% (Chlorococcum sp.)fE
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Effects of phosphorus, sulfur and carbon dioxide concentrations
on growth and carbohydrate accumulation of Desmodesmus
insignis

Yi Huang, Baoyan Gao, Feifei Wang, Chenming Dai, Min Su, Chengwu Zhang’

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

Abstract: [Objective] To determine the effect of concentrations of P S and CO, on the growth and total
carbohydrate accumulation of Desmodesmus insignis, the algae were cultivated in modified BG-11 medium
containing 8 different initial phosphorus and sulfur concentrations and 4 different carbon dioxide concentrations.
[Methods] Biomass and total carbohydrate content were measured by dry weight and phenol-sulfuric acid method,
respectively. [Results] The highest biomass concentration reached 6.37 g/L under 0.460 mmol/L K,HPO, and the
maximum content and productivity of carbohydrate was 45.40% of dry weight and 0.20 g/(L -d) under 0.230 mmol/L
K2HPO,, respectively. High MgSO, concentration could promote the growth and carbohydrate accumulation of
Desmodesmus insignis. The highest biomass concentration and the maximum content and productivity of
carbohydrate were achieved at 1.217 mmol/L, 0.609 mmol/L and 1.824 mmol/L MgSO,, which was 7.02 g/L,
51.60% of dry weight and 0.26 g/(L-d), respectively. In addition, the highest biomass concentration and the
maximum content and productivity of carbohydrate were 6.81 g/L, 44.03% and 0.20 g/(L-d) when 3% (V/V) CO,
was used. [Conclusion] Thus, the concentrations of P, S and CO, which were beneficial to the growth and
carbohydrate accumulation were 0.230 mmol/L, 1.824 mmol/L and 3% (V/V), respectively.

Keywords: Desmodesmus insignis, phosphorus, sulfur, carbon dioxide, biomass, carbohydrate
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