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AE C/N 3 43 3Kk 5 4 1< F0 40 B 28 53 59 # T

oW, THE, Heg

(1. BRI R AR TRIRAOK P R PO IR EE RS0 23, B 2013065 2. IR Lok Fr i LAY
ARBEFEA L, B 2013065 3. EHERTERS K RHE E R R m L, B 201306)

W OE. IR T AR C/N (0:1.3:1.6:1.9:1.,12: 1 F1 15: 1) X} ER I ( Chlorococcum sp. ) A= K FI 4 2H 43 1Y
SN, W) AR BE R 300 x 10* A/ mL, SEIGHEAT 7 do Z5IREW]  HER IR AR 0 P r R B A M 2
EAERKFRAY R (P <0.05),2 C/N Ry 9: 1 B, AR TR E IR B R (E 0. 36 o/L 3R 4140~ b C/N
PRSI, 2 BR R B 1 B BRI i A0 BT TR AIG, /N O 121 1 ik, B 1 5 5T /2 9 40 3 e /M 33. 76% 5 C/N
1501 B, SR BT A BGE B i/ ME 6. 67% , B EIRT H A4 (P <0.05) s fi /KA A1 oL it 43 B 9ol 5
NG AR 3, 78 C/N 2 9 1 Ik B KAl 30.57% , B & T HABA AL (P <0.05) ; A C/N X4 Bk %
g 19 R 2L B R BT 5 43 B AN [+], B C/IN B3SO0, YL R0 g 7 TR ( SEA ) LB A 1 i J5 R ( MUFA) Joi o 53 %
v, 78 C/N g 150 1 i, 53038 2 B KAE 20. 72% F114. 61% , Z Ao AR ER ( PUFA ) J 20 BO%AIK , 76 C/N
1551 B, 53R/ IME 64.67% o LRI, C/N 2 9: 1 A LUR R R BR A &L B & C/N B34 KA R T
SFA il MUFA {545 i AHAFI T PUFA (195 1.

KR BRI O/N; K AWt dd s Bk

FESES: S963.1 XERFRRAD: A

I — RN 3 Iz R 9 A ™
L E O OR EABERMBAK LG Y EE TR
WII, 255 ERIIT R3804k = IR g LR =
LRI PR 45 U R 45 4 AT, S ETR
ZROEERNERIR OGS AR & s eI R
W CO, AT A, SR AR B A0 M A K Ja 1,
TN B TS , RORFEAR TG A e A
TR IERAI SR DT BR A 1 s i A Wy A
FE TR AR A fa] BRAG o5 5 3 A0 15 o o Y
Tl A My AR i O R AR R 7 ol A A R 1Y

R IR A R AR L 5 BT 6 75 1935 3R T
R ZMBEEHA R R 4, AMUBE L CO,
N TCHUBR PR BEAT HE A, 3 RE RS R T A 4 0 L £ 1R
T CH BRI R A S A LA R O AR AR L AE
U SRR R N AR R A )
T S B e 285 B 1 A o AN [) Ao 2 11 e 05 0 3

I #s HHA: 2019-08-25 f&[E HHA: 2019-12-12

PERATAN IR 0 v 4 A 1 2 Mol 2
e B S5 A ATLBIE R , LA 26 0 O B U 4 7
FRBEFE IR bR/ NER ¥ ( Chlorella protothecoides ) f
PR R B R AT R 10 45T L AR
( Dunaliella salina FACHB 435) A¥# 2 8 F 1
2.2 f5 . ORI KRR T SRR A
AN BB ZHGE TR 1 AR [R] C/N 2 Wi A
e 2 m, W % ( Tetraselmis chuii) 7F C/N h
12 AR R AR IR B B R 1. 37 /L, 5 T 5%
F12 mA FTRRAR . SR A 4 St S
% C/N [, C/N B i, R4 F) T 5T Al
KA G W& B, Rz, AR T & J S Y
N

ARSI DL 4R BR B ( Chlorococcum sp. ) SRWF5E
XSGR, HT A I 2 W1 T2k o RSB T v 1l 1 5 2
ABEST9E , REBTEIR T 30 ~40 °C, A & F100 ~
300 mg/L 45 T A, X 358 3 R K AL 3R I

ELWB: LR HRECRITH (PARBHET (2013 ) 55 2-1 %5) 5 B#EmBHEAR I H (PP T (2015 1 5512 %5)
EE®T: £ WE(1994—) 5 WL WFoE e, WFSE 07 16 K BB 375 AL WKL . E-mail : 1825495550@ qq. com

BIS1EE . FEME, E-mail ; xxhuang@ shou. edu. cn
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M HZAR SR ER PG I 5 i i, €16 1 C18 &
SRR TR F &, TSR MR AR M S 5 T AT B i f)
R, D810, S5 0 0 3 E B 9 0 T —
AT LA F 2 OC EE B A I A O Y
LA bR TR C/N Xk AR K A2 41
IR IR, DA ik R BREE A KRB ES F% A b AR 1
FHARHERR IR B

U BPR Tk

1.1 &k
SR BT B A AR, K BRI
IR

1.2 XIWigit

HUFS BI04 3R B B, 48 3 000 1/ min
B0 LS, WA, I K X B 1K
Ve 3 K, BBRE SRR, ARG HFPE] 1000 mL 1) K
B A BT, WA R R 3 x 10°4/mL,
ST 6 ZH(C/N 4354 0:1 .3:1.,6:1.9: 1
12:1 F115: 1), 541 3 A P47, 3 18 AN FEdh, R
TG SR = AT BB R, SR T Y £
2 B AE Y BT B SRR LA 2 AR B TR
PRRFE SR U FOAE AN AR 38 38 T8 A [) v )
() TR AR AR IR F 5 B T2 ol 3: 1
6:1.9:1.12: 1 0 15: 1, A7 FREE IR, H G
ISR H SRR 00 1 4ot IR, SC0 76
HRIEFRAA T AT IR (35 £2) °C,J6HE 3 000 Ix,
FEHEJEHA 121 12D, 3 R B H i 4 3, Se itk
1577 dg

SEYGIA ], A K GE T A0 A A K O, T e
b R B E N AR TR = i e B
e A K, SEIRAE A, D % 20 e 40 i 2B
A R AL EIR ORISR
o,
1.3 MEIBIRFAF &
13,1 SREREEANIE e R KRR Y
e

SR XB-K-25 1fin 35K 31 50005 ) 5 2 1K 35 200 i
W R EEDE 3 R, IFRIE LT A
VSRR B AN e A KR K

K= (InN, —InN,)/t (1)

N, IR BEAN L, A/ mL N, Sy 2
IR ¢ J5 S0 B, A/ mL ¢ S5 3R AT, d

BEFREE G K SRR A) JE L 100 mL, £ 46

HIFIR A A AR N TALIEME (fFL142 0. 45 pum)
g, Z 5 & A B AL IE IR E T 85 C it
otttz EEEE, HAXXQ2)itE ALY &
(B):

B=(W,-W,)/V (2)

KB Y, o/ Ly Wy 9 LU B g i
g; Wi N A BRI AL IE I B, g5 V ol
SE W P RARR, Lo
1.3.2 SEBRBEANNEAL /> & I E

SCYAE WG, B R B, B0 Ja
KETKIEVE 3 U, ARBUEE DG, A Y B fie B 2k
BRME IR AR T L I R
i, RIS LU AR R4 a(P,) AR
b(P,)) JWE MR (P,) &t

P, =(~-8.096 2 xAg, +16.516 9 x Ags) x V,/V,/

Cx10° (3)
P,=(27.440 5 x Ay, —12.168 8 x Ayes ) x V,/V,/
C x10° (4)
P, =4 xAu xV,/V,/C x10° (5)

T A g Agss Ages 73 HITRTE A S 480,652,665
nm N E R ROGRE ; V) O B RESR BOR MR AR, mL;
Vy i RE BEBAR AR, mLs C AR IR R, A/
mL,
R RO, B0 FIERE 0. 22
oy PR AF O 00 s % R e e o
BEo BTk e & e Tk BT 3 W BT
—40 CAMF TR R T4, T 5E B oKL 51
ST AR T REVR B, SRR R RROK AL A RN 8
S R A 2 JBT e R A 0 SR R -1 IR
BRI IR (6) T B R b R 2 R 0 R
B TR A VR R T R A AR
SR S R SR R0 R BEIR T 2 )5 R B3
FRB AT 0 A I 5 R 5 ek Wk JEE , 9T 1 Agilent-
7890 A HUSAH AU 5 Agilent-5975C FT %X
SIMTHR TR o o AR 418 g 105 TR A of it 83 0 A7 &
T PR B NI AR S B 2 A XA it g 7 R R A T
TEVE T, F-$ B e i BUA — A ik T 5 A IR T R
FRIAFX B 204
U=(M,-M,)/M, x100% (6)
AP U BRI R, % s My 915370 b A
BB 6 i W, mg/Ls M, B SR ¢ KJG B R
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WA B TR, me/ Lt S RE IR TA],
1.4 HIERESHH

JIT A s LA + FRifE 22 (Mean = SD)
FR 38 BN Z 7 2253 B A1 Duncan” s 28 L
BORVEAL £ A S 30500 Z [ i 25 5, P < 0. 05 3%
INEAE Z (B A 25 e BT A BCHE A
SPSS 17.0 # A7/ AT AL B

2 RS0

2.1 A[EC/NAERKEMEZENRFEERE
= pA)

L 1 AT, Bl A 3G SR I Rl A 1S m,0: 1 ZH 4%
BRUE 40 i M) 45 19 300 x 10° 4~/mL 3% K 5|
517.5 x 10*/~/mL,{{3 K T 200 x 10*~/mL, 7E
SRR SRR 20 B 2% 2t R HOE KIS
IRBEKAE, Hod 3: 1 2410 60 1 4 4300 TS5 0 5
2 RRFFAAE 1 741 x 10°4~/mL F12 131 x 10*
A/mL, 73 B IR AR 3.4 A4 1 45,901
FULS: 1 257 5] F 925055 4 Kk EH R AE 2 500 x
10*~/mL F12 185 x 10*/~/mL, 43 5| J& A & 554k
TH4.8 4.2 4%,12: 1 LHFESE T Rk 3| E KA
2165 x 10*4~/mL, & H A T 4.1 f5, it
ALY C/N 9 1 I, SRR R A AR A K

—a—3:1 —a—6:1

—*—12:1 —e—1511

oy 5 JiE
Cell density/(10* 4/mL)

S EEEBEE

WA Time/d

E1 AR C/N XEKEHMAE R
Fig.1 Effects of various C/N ratios on cell density

for Chlorococcum sp.

HI 1] 2 AT, B 15 5 B ) 30, 45 55 g
ZH SRR 20 LR o A K R ) 3 IR Ay 3 W AR 1Y)
GG H 00 1 W] AR T H A& 41, R AR SR
TR T TR AR E AR R R e AR K
2.2 A[E C/N IREKE EME MR

B2 PR TR] C/N XS ER e A ) B () 5

http: //www. shhydxxb. com

ANIE], Gl 3 i BiE C/N B, 4Rk A= )
RIS N5 AR B, 5 0: 1 AL,
HAE3:THAEYEXRER&SG(P>0.05), Hi
FHB W ERE (P <0.05) , H 9: 1 ik 3]
KAEO0.36 g/L, 50 1 HHEE T 2 54547, C/N &
T o1 JggreksE s A HEm, 24T
B, DRLE, BE R W h 8 B /N RES B2 /3 R Bk e
AR XA C/N KA TR Y & & &
HATEIE/HT, 453 y = —0. 001 8x° +0.040 7 x +
0.116 6,R> =0.957 6, LAl i1 ek e 3R 1
e RAY) &R A C/N 111,

—&—3:1 —a—6:.1
—*—12:1 —e—15:1

2.0; —%—9:1
1.6
1.2
0.8

0.4

BrEd kR
Specific growth rate

A Time/d
E2 FE C/NWEEKBEFEEKENZM

Fig.2 Effects of various C/N ratios on specific

growth rate for Chlorococcum sp.

y = —0.001 8x*> + 0.040 7x + 0.116 6
R =0.957 6
45

40 abh

% ...b .........
. o
20 !
15] §.7
10
05
0

.1 3:1 6.1 9:1 12:1 15:1
205 Group

O O O O O O o o o

AW R EWE Biomass/ (g/L)

[=]

MR NG FRFORZSF AR E (P >0.05) , AFE/NE FhER
RS (P <0.05)
Values with the same letter superscripts mean no significant
difference ( P > 0. 05 ), while with different superscripts mean
significant difference( P <0.05)
B3 R C/N xRk MY B8R E R 00
Fig.3 Effects of various C/N ratios on dry weight

biomass for Chlorococcum sp.
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2.3 FECO/NMEEEABERESENIIE
PP 4 R R 55 979 R S T A 4 B RE A e 11K
SREREEANM R R E B BEE C/N R, i 2k
Ka xR b LY PRAMB AR (2R a +
LR b+ 2RI D3R SRR, 00 1 it

GEa MERD KNY NEMBAREEYE
Fim T HABAA A (P <0.05), 50: 1 ML,
3:1.6:1.9:1 12:1 FI15: 1 4P a2 &
AR T 20% 34% 43% 48% 58% .

Bo:1 BW3:1 N6:1 M9:1 HE12:1 @15:1

1.2

4% Content/(1ung/10%)

e
Chl. a

KW R

Carotenoid

a@%
Total pigment

14, % Pigments

MRVNG FRFRRZER A BE (P >0.05)  AF/NG FRIFRZESR B3 (P <0.05)

Values with the same no or little letter superscripts mean no significant difference (P > 0. 05) , while with no same little letter superscripts

mean significant difference( P <0.05)

E4 FE C/N Ik EEARFIE

Fig.4 Effects of various C/N ratios on pigments content for Chlorococcum sp.

2.4 AEC/NXEERESH
BYMRES BN

M1 S Al 51, AR C/N X 4 Bk 58 40 i 25 1
Ji LG R K AL A W 5 4 B R R AN TR HE
LA B C/N (R3S I, 45 5K 38 200 Ff 25 1
oL B A3 ) 2 Ok R AR A 1) e e, 2
C/N J 15: 1 B 43 5l 3k 2 5 /ME 35. 54% F
6.66% , i FH ML T HAS A (P <0.05) , kKb
B AL 5y B0 BN SE 3G N I B AR Y R, FE
9: 141 ik 3 ft KAl 30. 57% , 5. 2% & F Hofth &% 41
(P<0.05), 5 HAFRKMHLL, TR T 43k
A oK AL A W BT A B B R (P <
0.05)

fig Fnax ok 4L

2.5 A[EC/N WERIKRIEFRPEAHENF A
S

HIE 6 ALHL, TEFEFR ST, & L 5 5%
TR 2 W 0T 3 B A R S I TR) %) 3 i 32
REAR, e 243 0 me/L, 3 HL Rl C/N By,
XoF A 2 W PR TR B IS ) B4, X B C/N 35 i m]
DI S 3ok ol AR A IR (] o ST 30 45 20 0T 26 AR 1)
FIFRME 7 im,3:1.6:1.9:1 . 12: 1 f115: 1
2 X 7 28 4 R FH 232 430 35 2] 90. 83% (94, 82%
89.91% 93.03% 1 93. 46% , 4% 4H 2 [8] G i & 9=
(P >0.05), ZRPLEAT] C/N KT, RERBE
Xof B F5 R 0 e 2 W R A R R R TSR

http: //www. shhydxxb. com



546 A PN 29 &

60 B EAR ProteinBBAE Total lipid EBUKEY Carbohydrate

a

JRE# Mass fraction/%

0:1 3:1 6:1
3 Group

AR TR R LM 25 ¢ .25 (P <0..05)

Different letters represent significent differences between groups

901 1211 152

B S AE C/NMEHKEERR.SEMBKLEYRES BRI

Fig.5 Effect of various C/N ratios on concents of protein, total lipid and

carbohydrate for Chlorococcum sp.

——0:1 —4J-3:1 —a4—6:1
900 —>—9:1 ——12:1 —e—15:1

800
700
600
500
400
300
200
100

HE R EIRE

Glucose mass concentration/ (mg/L)

(=]

0 1 2 3 4 5 6 7
WA Time/d

6 A[E C/NXEFRPAEERERERNM
Fig.6 Effect of various C/N ratios

3|

on glucose mass concentration

100

95+ s i .

90

85

utilization rate/%

80

HERER AR

75

Glucose

70

3:1 6:1 9:1 12:1 15 :
HH Group

B7 AR C/NtEFRPAFENAZNIMD
Fig.7 Effect of various C/N ratios

on glucose utilization rate
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1

2.6 A[E C/NXEEKEIERMERARFRE S #
opAln

ERERBENR TR e B E A R WK 1, &%
BRI S A RS ) Z NS IR (PUFA) | 3
BUERRER (ALA) AL MR (LA) | 1 R i 2
(SFA) Fl AN IR A 17 2 ( MUFA) Jit 82 49 808
b FEE C16 Fil CI18 RANIRNIRR . WFovas R
W1, G C/N RYSE I, SRk 4 i b SFA i
Bz W b, AR C/N O 150 1 B 38 3 4 R
20.72% ,512: 1 B EZEF (P >0.05) (HE
FRTHALA A (P <0.05), FEEIHAE C16:0
F1 C18: 0 3xX P Ff g 1 B2 /K F- 1o MUFA Jii i 43
BRI R SEBEARE B #4478 C/N 2y 15: 1
Ak B KA 14.61% |, B 25 3 F HAL & 41 (P <
0.05), & C16: 1 F1 C18: 1 X W Fh IS Wi 2
PUFA fifi5 C/N L3 hnm AL, 76 C/N hy15: 1
A3k 3 f /M 64. 67% |, i A% T HAh & 41 (P <
0.05), FE LT C16: 3n3 Fl C18: 3n3 4§
n-3 PUFA [,

3 Phe
3.1 XMEEGEEKNZN

HETEEE I IR ARG O = 2% B s AR W s R
PRI RGOS . 6B 5 W P S I A 26 A R
B B BRI 1 AN M R R AR R
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o O O AR A T i T AR R A AL
T IR A G AR BE R R4 T A 4, SR A AR
TR AR A T AR I 2 A2 — 05 T
EARFFS R g ATP B 6% i ok 7 25 5 g A
T — 7 TR AT = A2 1 CO, R i 1R F 4R
PRI, PET 4R B CO,/0, LUAE, {2 ¥ RuBisco &2
P/ AR 4 B2 A BT DG & B 18] 5 R
PR A5 1 088 280 S Ak i S TR R T,
BRIEAE R b, 308 40 2 3 AR iR Y

SR, 3 = 1) C/N 25 Bk e 20 o A K
TR, 335 7E 238 /NER 35 ( Chlorella vulgaris) ™" |
e ST A ( Chlamydomonas reinhardiii) [26]
MIBFFEES R — B, X AR s> — 7 T2 IS il
T R 2T S — O T, B 2 A BB R S B
ARG, ATP Fi A Pl R4k B e R 2 IR TG &
PR B o i ok 2, DA T S B0 A M A K
(20280

F1 AR C/N BRI ( S AR )

Tab.1 Effect of different C/N radios on fatty acid of Chlorococcum sp. (Total fatty acid) %
N i C/N
Fatty acids 0:1 3:1 9:1 12:1 15:1
Cl14:0 0.13 £0.01° 0.12 +0.00¢ 0.17 £0.02" 0.19 +0.00 0.16 +0.02" 0.21 £0.02*
C15:0 0.12 £0.01° 0.20 +0.00 0.27 +0.02" 0.30 £0.01° 0.22 +0.02¢ 0.18 £0.01¢
C16:0 13.06 +0.30¢ 12.88 0. 161 15.49 +0.01°¢ 16.90 0. 36" 18.45 +0.59* 18.93 +0.54°
C18:0 0.64 +0.02° 0.54 +0.03¢ 1.00 +0.09" 1.36 +0.03° 1.31+0.11° 1.40 £0.03*
Y SFA 13.94 £0.32¢ 13.74 0. 19¢ 16.93 0. 10° 18.74 £0.36" 20. 14 +0.69° 20.72 £0.54°
Cl6: 1 5.66 +0.06" 4.45 £0.02" 2.88 £0.031 2.26 £0.03" 2.54 £0.07° 3.81 £0.04°
Ci18:1 2.08 £0.064 2.39 +£0.08¢ 2.40 £0.564 3.44 +0.04¢ 5.84 £0.08" 10.80 +0.05*
Y MUFA 7.74 £0.12° 6.84 +0.10¢ 5.28 +0.53° 5.70 £0.03° 8.39 +0.02" 14.61 £0.00°
C16:2n6 7.25 £0.06" 10.32 £0.06° 13.10 0. 09" 14.49 £0.22° 10.76 £0.47¢ 10.63 £0.22°
C16:3n3 14.41 +0.13% 12.44 +0.06" 8.31 £0.07° 5.81 +0.07% 5.97 +0.254 5.52 +0. 14°
C18:2n6 16.05 £0.04° 17.53 £0.02¢ 17.87 £0.20°  20.21 £0.03" 26.76 +0.13° 26.81 £0.06°
C18:3n3 40.61 £0.59° 39.12 £0.15" 38.50 £0.39¢  35.05 £0.17¢ 27.98 +0.09°¢ 21.71 £0. 13"
Y PUFA 78.32 £0.44™ 79,41 +0.29° 77.79 £0.63"  75.56 £0.39° 71.47 £0.70¢ 64.67 £0.55¢

< LT BRI B G T R ARG 5 B 2 B A (P >0.05) ARG 5 B 7 (P <0.05)

Notes: In the same row, values with the no or same little letter superscripts mean no significant difference (P >0.05) , while with different little

letter superscripts mean significant difference( P <0.05)

246 R 20 BTl v ) A 2 R A L e
TR BRI A R A T A K e, &
Py = AR BAE IR AT T, S LM AAE 1 ~ 4
o PP 55 IR 98 F %) o e W S IR SR i
HXP A E A R A 2] 90% LI L, SRA 0w
(O BEA o P AN AR i, R I 2R ERBE E A% LA A
IR IR EAT SRR A, NI, 124 Ja 1 A2
HROAT L Tk 1) % R 9 S 00 o 4 9 S B kK
B AU IR, A 3 R R 3
3.2 MFIKEMPAN SERHM

5 A IREEIRAA L , AR TR 5 I7 X e A0 4 O3
BRI RATAE R o 55 7 1000 18 4k 2 4 g
WU ORI R S B AR R R, C/N fE g
1o P ol 2 1 5 IR A K AL S B A ok
PN B R ALY, —E I C/N i H al LA
SRy B R SRR A P e A e R Ak
T EEAE C/N 2y 12 WA ik 8 o E, 24

Joe i 4 B0 B /M, — Bl /N ER 3 ( Chlorella
sorokiniana ) £ C/N & 20 B} 2 Ig i =20 B &A%,
T EURT 20 BEEIS B EOE I . TR
FAT L BE C/N BRI, G BRI 1 5 ALE R
Jo e 53 B T KA, AT B B L (H 2 C/N
N9 1 I, SRR ERIKAL G W) R R A
KB RAE, & TR T 9 1 I SRR K L&
Yoo o BRI AR i AR, PRl C/N Dy 9 1 AT RE
SEERIRBER A G W) BT o B A W i A R B
P

TEFRFR RN B C/N B, it &5 3% i
M OB B A, B B Bl 51.92% R
K3 35. 54% , IR RTE T REE C/N R, mrfit
Ik, SRR A IR A 1 R 2R, DA T -5 S0l 4 i
WA SR RRE A5 R R HAL S B S
RO AR 25 X 5 2 0F 50 45 R A
WTERBRZ Z5AF T, N BREE I R a JBURE 0 B
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6%, i 6 2 11 R0 B 46% I3 10% P,
BRI Y 15 I AE A 3 BT e v Y RE B AR
RAL A W A B, o g U R R K Ak A
Pyt A g R W AE RS SR R A HL
B 50T i ot o it 43 BT e, ANAE SRR SR AF T,
JNERE CCTCC M209220 86 i ffi B 435 b 26%
5] 45% , 1 sk BR 3 ( Nannochloropsis oculata
CCMP 525) ikt [G£h 3% ( Dunaliella salina FACHB
435) g R TP B LT B 2846 R e i 4
Mgy i RS A R A —E R R, A
FoTa R, B C/N 3K, K4k & 91
MR 2 RN, B BB 23 BSOS B IR T AE
SERRKAL S ) B2 A0 I b 5 R TS S Y
EEY Y BEE C/N I, SRER A E
i) T ik A& & L, A2 IR BT R 2
3.3 XERIKERBMBRAMRNSERZIN

B SR 25 00 22 A T 2 5 W 35 S IR B )
(RAEAk . BIF9E R W Bk R T R 10 J5T 2t 40 BRI L 151
Xof TACBERR TR 4 A2 ), BEAIRY C/N A A
T PUFA [y 45 1, JEHOE =0 T U Rk 43
B ik = s BRI AT SFA fyA  dnge =
A F5 3 ( Phaeodactylum tricornutum ) ¥5 35 W& H 4b
FEAHLERIR , SFA Fll MUFA 1 Eb (548 i, PUFA iy
FCBIRAAR T FESESR AR, it 25 40 26 ok 4
Boomy B oK, B & il Bk B ( Pinguiococcus
pyrenoidosus ) ] SFA #2 5, PUFA Ji & 4> 2 [%
R FER PR 40 T, ANERE A = M8 45 3 1Y
PUFA JREESRIREAR ™ o ABF e 4 SR W, A2
WIS T HEE C/N BN, 4 3k 35 40 i vp
C16: 0A1 C18:1 4§ SFA #il MUFA JE &85,
C18:3n3 55 PUFA Jii & 70 4T K, 5L nl g J2
B C/N RSG5 A2, g 15 BOH il is
BRI 5 43 SRR AT, 0 2 B 5 A ik 2
TN 4 R 22 %0 PUFA A TR i v, DRt
UBESSF ps D I, PUFA 57 6 73 BOR B FEAR . 55
— 71T, PUFA EBLRAE [ A T =R
TENRIWT R AR AR, 4> 7 2 5 IR TR 1Y 25
TGRS FEHESR AR, A B R Ao A
A8 CO,, O, Jot 73 BOM X B, BRI 1 i
U R ) A AR, DT BEEATG ™ A I 2 1 A A
BE, 4B PUFA (196 80k /b, SFA Fil MUFA &
B

L5 LT IR - S RN W A A i A
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Effects of different C/N ratios on growth and cell biochemical components of
Chlorococcum sp.

JI Peng' | WANG Weilong' , HUANG Xuxiong'*”’

(1. Key Laboratory of Freshwater Fishery Germplasm Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University , Shanghai 201306, China; 2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University,
Shanghai 201306, China; 3. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean
University ,Shanghai 201306 , China)

Abstract; To investigate the effects of different C/N ratios on the growth and cell biochemical components of
Chlorococcum sp. Chlorococcum sp. was cultured with C/N ratios of 0: 1, 3:1, 6:1, 9:1, 12:1 and 15: 1 for
7 days, and the initial inoculation density was 300 x 10* cells/mL. The results showed that mixotrophic
cultivation could significantly increase cell density, specific growth rate and biomass (P <0.05). While the
ratio of C/N was 9:1, the biomass reached the maximum value of 0.36 g/L. Under mixotrophic cultivation,
the protein and total lipid mass fraction of Chlorococcum sp. decreased with the increasing of C/N. When C/
N was 12:1 and 15: 1, the protein and total lipid mass fraction reached the minimum values of 33.76% and
6.67% , respectively. Carbohydrate mass fraction increased firstly and then decreased with the increasing of
C/N. Furthermore, the maximum value (30.57% ) was obtained by 9: 1 group which was significantly higher
than other groups (P <0.05). The mass fraction of saturated fatty acid (SFA) and monounsaturated fatty
acid (MUFA) increased with the increasing of C/N ratios with the maximum values in 15: 1 group. By
contrast, increasing of C/N ratios had an adverse effect on polyunsaturated fatty acid ( PUFA) content of
Chlorococcum sp. with the minimum value (64.67% ) in 15:1 group. It is concluded that the moderate up-
regulation of C/N ratios could increase the biomass and promote the synthesis of SFA and MUFA of
Chlorococcum sp. , but not for PUFA.

Key words: Chlorococcum sp. ; C/N; growth; biomass; cell biochemical component; fatty acid
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