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Effect of biotin and cerulenin addition on DHA production by
Schizochytrium sp.
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Abstract . To improve the DHA produetivity, effects of biotin and cerulenin addition on DHA production
were investigated based on DHA synthesis pathway of Schizochyirium sp. The results showed that the bio-
tin addition could enhance the lipid accumulation, while the cerulenin addition could increase DHA and
polyunsaturated fatty acid content. The percentage of DHA in cell dry weight reached 11.26% at
0. 3 mg/L biotin addition, thus it was 13% higher than that of the control. When 0. 1 mg/L cerulenin
was added, DHA content reached 12. 2% .

Key words : biotin; cerulenin; Schizochytrium sp. ; DHA

KEEZAMAMIBHR, EH R T ZBNRER BOCHREA TR % )14 DHA A=

(€22:6,n -3 ,DHA) 230 REH: A8 & 208 H 7=
Fhz—. WERBIITEY] DHA 7oR N4 2 L4
B A R RO I SR A AR B,
B EM AT RAILESAESIT., B, R
G LA ) & B 4 DHA BB BFSE R B, Ho
S A T LA E 1 A K R 1 K A P R RO, B

Wim HEE:2011 - 06 - 09

DHA BJ-& AT 0 2 BB, 56— B, 2 A
AR R . RIRIEIN (TCA) FrE R RIS
RBHTFEZ, B CoA 1 NADPHP! ;48 — B BR )2 7. Bk CoA
F1 NADPH 3@ ZE K R fig 25 PKS g2 & K
SERMURBERTER™ . (BE 2 E A2 S5 DHA &
Bz AR LA ), 2 1) VA DHA & R

ESWB L5 REG I AR B (JH09-30) ; YLIRE 75K e A 7 1 H (2008-D-63) ; UF BB L2 1R 55 A4 S #3+ RI % Bh I B (NCET-

09-0157) ; BREARHEF HSFBIF H (123014)

YEE B ST (B (1983—) 20 ILRFEHN W LITSTE IR M R R R AU TR 3 AR A) , 382, E-mail :biotech@ njut. edu. on



%148

R4 RN AR ) BRI T T R X PR 7 R B DHA (98 43

Pk, 2% I DHA & A RBHR I A, BT
WM B A RGBS AR E B £ Y R A &
DHA & /A9 5E — B , 38 o S0 B i R & AL B 69 40
FIRRERE R AES &, DHARS®RRER
A BRI A DHA RBER T ¥ , O i 45 o 1 )
AR BB LU &g+ DHA (& B4R T, IR
R i BRI BIL R B9 BT 7 B e Bt

1 MREFE

1.1

ZYFE 351 ( Schizochytrium sp. ) HX —30801 3%
FRYESERE A F IR, B B AL SR YR8
HrUUMELH ( CCTCC M 209059) o
1.2 ¥EFE

Ff -85 55 2 (g/L) : MgCl, 3, CaCl, -2H, 0 1,
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FeCl, 0.1, MgSO, - 7H, 0 5 & # ¥ 40;121 °C .30
min 44T KB, 3 LMERUTECR 0. 2% & [13E 57
A RIamgE A £ B, B By,

KB IR 4 (g/L) : MgCl, 3, (NH, ), S0, 6,
KH,PO, 4 B:R-H 2 A E#4 10 .KCl 2 NaCl 15,
FeCl,0. 1, MgSO, - 7TH,0 5. % & 8 100; 121 °C .
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Table 1 Effects of biotin concentrations on parameters in DHA fermentation Schizochytrium sp. HX-308

PEBE) BRI e e PO
X 60.00 = 1. 81 22.57 +0.67 10. 00 +0. 30 6.00 +0. 15
0.1 63.32+1.89 24.26 +£0.73 10.27 +0.20 6.50 +0.12
0.2 66.66 + 1. 82 26.45 0. 80 10. 44 +0. 15 6.96 +0.20
0.3 71.01 £2. 13 28.87 0. 87 11.26 £0. 32 8.00+0.22
0.4 65.33 £1.95 24.81 £0.74 9.09 +0.27 5.94 £0.20
0.6 62.00 1. 85 22.60 +0. 67 7.17 0. 21 4.50 +0.15

2.1.2 YRR S AR R
YRR BERRARRTRR M KA T R RY
ARAl, GESR L 1, f 1 AT TR0 0.3 me/L A4

i, N G RERR (C14: 0) FIHAR (C18: 1) EH FF&#4
B 43R 11. 94% F10. 43% F& % 8. 07% F1 0. 13% , {H
R FE B (EPA) F1 DHA 48/ 1. 3% F145. 6% 4y
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Fig.1 Effects of biotin concentrations on fatty acid
composition Schizochytrium sp. HX-308
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Fig.2 Effects of biotin addition on squalene content
and yield by Schizochytrium sp. HX-308

2.2 FiEEEEI DHA ZEEKRM
2.2.1 JREHEX MK WS DHA & 21
A

BREERERE—FMERDAER, BB HI N5 R
ERERT R B -HAlBE- ACP SIS R MM LR S
BURFE PR HMG-CoA & FLBE . 458 % B I N A9 1R
FRB T AR & B F5 B8 1 I8 1 BR & BB & 42, T AN
MBI TR 2@ T PKS @ 2Ea M .

LI EXT DHA REEL MR 2 Fi/R. W
2 2 AT IR IE T R WU 0T 40 M T SR B AR &
BREWEE/N, (HYEEWEE K0 | mg/LEf,DHA &
BH(6.00x0.15)g/L #& £7.31 /LA A, HLAT
DHA 540 T R & #4380k (12.20 £0.36) % , #H
MFNBERT 24% . MR EREREWRE#
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Table 2 Effects of different cerulenin concentrations on parameters in DHA fermentation by Schizochytrium sp. HX-308

N N (=1
P ﬁf?ﬁw 4 ém(ﬂg@_f.@)ﬁ) / p ((‘f‘f??))/ m(DHA) (AT HRE) /% ”((gD.IE‘i‘]))/
pagitl 60.00 +1. 81 22.57 £0.67 10.00 £0. 30 6.00 +0. 15
0.10 59.93 +1. 80 21.97 £0. 66 12.20 £ 0. 36 7.31 £0.21
0.25 59.81 +1. 89 21.98 +£0. 56 10.30 £0. 30 6.16 +0. 18
1.0 59.83+1.79 20.58 £0. 61 7.89 £0.23 4,72 +0. 14
2.5 59.48 +0.78 19.75 £0. 59 6.72 £0.20 4,02 +£0.12
5.0 57.77 £1.73 19.07 £0. 57 6.40 +£0. 19 3.70 £0. 11

— T 5] 5.0 mg/L If, DHA P B [& % (3.70 +
0.11)g/L, BIMAERE R (19.07 £0.57) ¢/L, Sk
FEMERIE T E X HEAE TR R DHA A AF],
2.2.2 RIEEENHRIIEE SRR

VR A T AN % g R 4 A RS e AN 3 R
R B3 AT IR AMEVE BB R ISP (0. 1 mg/L)
2 2 ER (C14: 0) FIERHEIER (C16: 0) & AL,

THE /& A1 Fn B B BR ) & &, DHA Ji & 1 B il
46%REH) 51% ., BYREBREH —-EATE 1L
mg/L B}, DHA B BEZE 41% . 0.1 mg/L
AR IS K DHA R E 414 46% 1215 % 51%
X5 Allen %0 PGB AL BARML, TR K A R T
DIABRHEAE AR BRI A Bl BRI ER
FIH T 2 A FAE U BR (PUFAs) K DHA ()& 1K,
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Fig.3 Effects of cerulenin concentrations on fatty acid

composition in Schizochytrium sp. HX-308
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Fig.4 Effects of cerulenin addition on squalene content
and yield by Schizochytrium sp. HX-308.
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