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spo) M14 EHE AR ERAMBE RN EEET R, 5RE0, S8BT -5E8,
M4 PR RBER, FTRFEEL 40h HE, BRBEA 30%). THAEHH TR
RN, HHLEEAM T AR AIERE . M C/N HEE AT 44 ™ B, By c/
N N REEE AN SR, pH M EEERK. BEAEUR YRR S RES
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ZREFHEHE, TURESEFENE R ML, 7 Y% (Gamma-
linolenic acid, GLA)Y™", B &E-Y-TFKEE (Dihomo-Y-linolenic acid, DHGLAY®, 40
fl# (Arachidonic acid, ARAY I+ H4HEE (Eicosapentaenic acid, EPA)YY, g A 2%
RUEDFRE R TEERIGIT B 254 AT AR A6 e R MR A L AT 3R
HIBEHEE (Mortierella sp. ) M14 W HMIEA, MBKEE S GLA HIE®, EAK
—FFEE B GLA F A G BArF IR ES AT M ER A ES Ho EEMER . In
HED GLA, BaE ARG, S B M5 £ ik .
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Table 1 The shaker fermentation of three Aortierella sp. strains

Lipid yield .
Fermentation Strains DCW/ig=L* GLA/%
CTL/g+L TL/K (%)
M10 12. 96 502 45.7 7.59
1 step M13 5. 13 2. 00 37.5 7.98
(o3h) ’ ’ ’ o
M14 15. 60 5. 50 35. 9 897
"1 sten M10 21.0 3. 64 17-3 7.55
(165h> M14 22,4 4.78 21.2 8. 92
1 step M10 21. 6 4.4 19.2 7. 05
(136h) M14 27, 3 6. 67 Z4. 5 . 8.72

DCW =dry cell weight; TL=total lipid; GLA =gamma linolenic acid.
2.2 ®EFoiEidE R
REFG AR TR RS, B BA T 2. Fid 2l 40h BOVEE, W9 E,
ST B P R R, FhES 37h, BRBE IR A E S5 R 4oh ARIE; (HE WA R A
Bl B AT 40h KT, SN FEE IR F) 62h, MBS E, MiErmB M, A 2
B 49h,
F 2 Rk T Mie BERBIET B 10 #

Table 2 Influence of cultural seed age on lipid formation by strain M 14

Age of Lipid yield Produetivity
DCW/g+L""
culture /b TL/g L7} TL/DC (%) fmgeL7leh?
37 28.1 12.5 44. 4 167
49 29. 0 15.5 53-5 207
652 25.8 12. 8 4. 2 170

LAFEWE 40h (TE 7, R A EEPIER SRS, WRE LA, FROIE . SRY

© PERZERMEDARAATRSHES http://journals. im. ac. cn



4 1 BARE, BWEAEFRSE - ERRNRGLHER 363
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Table 3 Influence of cultural seed velume on lipid formation by strain M14

Seed Lipid yield Productivity
DCWig-L1!
volume /24 TL/g+L"? TL/DC (%) jmge L7t h7!
10 49. 7 15.¢ 30. 2 200
20 29.0 15.5 53.5 207
30 25.7 7.0 66-1 227

2.1 FAEBENEBWw

EIRETS, B AR NS, LIRS &, R 0656 T NHLCL
(NH),S0,, KNO; fiR# (£MiiR ) FAEEME R SWMIEERYERL G
4y, IWEF| NIH,Cl. (NSO, B SR ERSFHEEN, EWEMMRT-RIR
s KNOg SU e 200, R th, M5 WE - RIEVESREN, AMUEEESRR,
W = B EE 218mg/L - b, AMASHIGHTES R BRI E T (k5. WUERX
BUB IR R TN RS RFEE 0 & L, F 8 B E & T LUR R R 5 ST 69 A 1R i
HER L H ﬁ%ﬁ%?ﬁ?%maw&ﬁﬁ&ﬁ%ﬂﬁﬁﬁﬁﬂﬁuﬁﬁﬁﬁoﬁ%
SRR —

$4 TREEEN M14 84 HEH B R W

Table 4 Influence of different nitmgén sources on lipid formation by strain M14

Mitrogen . ' Lipid yield Productivity
Amount/g« L' DCW/g-L71T
source TL/g+« L1 TL/DC (%) /mg = L7tsh!
NH,CL 1 5.1 3. 64 S. 71,37 5l
NH,CI + 0.5 L - .
Urea 2 6.3 5435 83. 84 7T
CNHy 32504 2 3.4 2. 00 58. 82 28
{NH;),50
el : 9.2 6. 0 85. 22 85
Urea 2
ENQ; 1 17.5 10. 91 62. 34 154
KNGO, + 0.5 -
Trea 2 26. 8 15. 45 51.84 218
Urea 4 28.7 11.82 4]. 82 166

2.4 WELEE (C/N) B9
VAR R AR IREAAN, TR EHHENER T, MEAR C/N AR
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BlE C/N HE (19.47), BUEMREIE S A. Influence of pH on cell growth and lipid yield
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Fig. 2 Influence of pH on cell growth and
lipid formation by strain M14

ﬁi (m@ 1), ﬁt%%%%ﬁﬁ, iﬁﬂ::'m C/N H . Influence of pH on GLA content
FEATHER, FEMRAEERERRER
CIE:EVES N
2.5 pH X M14 B #HIETRS 5L Y55
ZEEER R BN pHL 3 M4 AR AER SHE S A E B XEE, AE 2
RS pH 7E 4.5-~6. 5 Z{AROYAE, KPPl pH4. 5~5.5 N EAE, M, Bk
Wk 27. 6g/L, MR8 16g/L, BIRNHMIEE 62. 8%, M™% 229mg/L » h, GLA &
BH8.6%.

. Influence of pH on lipid productivity
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Table § Influence of different nitregen sources on fatty acid compositions
in lipid produced by strain M14

Nirrogen source NH,CI NH,Cl+ (NH, 3,50, (NH,):,50, KNO, KNO; Urea
Fatty acid Urea +Urea +Urea
Mysritic acid 0. 55 0.54 0. 64 0. 61 0. 48 C. 69 0.72
Palmitic acid 11. 86 13.73 12. 0% 13. 88 11. 74 12. 47 14. 95
Palmiteleic acid 1.31 0.53 0. 97 1. 14 2.39 1. 87 0. 28
Stearic acid 3.42 2. 86 3.02 4. 06 1.45 3.15 5.96
Oleic acid 61. 22 - £0. 29 59.16 57.40 61.52 55. 86 54. 138
Linoleic acid 14. 08 14,40 14. 69 14. 40 14.52 18. 06 14. 33
Y-linclenic acid 7. 38 7.50 8. 46 8. 29 7.79 7.77 9. 43
Eicosanocic acid 18 G. 15 6.0 c.11 0.09 0. 08 0.13
Total USFA 83. 99 82.72 B3. Z8 B1.23 86. 22 83.54 78. 22
# ; USFA =unsarturated fatty acid.
F*e TR C/NLEEXM M4 BHbIEY LR M
Table 6 Influence of C/N ratio on lipid formation by strain M14
Gl o . . Lipid yield

ucose/g+ L Urea/g+ L C/N DCW/gs L /gL " TL/DC 0

100 8 8.71 40. 0G 18,12 45, 31

100 4 19.42 30.75 16. 85 56. 91

100 2 38. 84 16,75 14. 37 85- 82
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Factors Effecting on Production of Lipid
Containing Y-linolenic Acid by Mortierella sp.

Zhao Renjun  Yan Hong Zheng Youxia

(Shanghai Tustitute of Plant Physivlogy, Academia Sinica, Shanghai 200032)
Abstract The influence of cultural conditions, such as nitrogen source, C/N ratio, pH.,
age and velume of inoculum on cell growth and lipid formation of Mortierella sp. Ml4
strain was studied. It was showed that 2 steps was better than 1 step fermentation. Duz-
ing 2 steps fermentation with M 14 strain, 4%h seed age was suitable, and larger seed vol-
ume was required (30%7). Inorganic nitrogen source contributed to produce unsaturated
fatty acid and organic nitrogen source contributed the cell growth of M14. Low C/N ra-
tio facilitate the enhancement of biomass, higher C/N ratio was able to promote the syn-
thesis of lipid in ‘mycelia. The cell growth, lipid formation were also influenced by pH
markedly.
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