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Abstract; The culture medium and culture conditions of the mutant strain Mortierella ramanniana
HLY0902 were optimized by orthogonal experiment and single factor experiment in order to increase the
production of gamma — linolenic acid( GLA). The results showed that the yield of GLA was up to 1. 05
g/L in the medium containing glucose 100 g/L., yeast extract powder 10 g/L., KH,PO, 4 g/I., NaNO,
1 g/L, MgSO, - 7H,0 0.5 g/L and increased by 43. 8% compared with that before optimization. The
optimal culture conditions were identified as follows: inoculation amount 10% , loading amount 20% ,
batch time 168 h. Furthermore, the optimal conditions for mycelium growth and oil accumulation were pH
5.5 and 22°C, and the optimal conditions for GLA accumulation were pH 7.5 and 20°C. The results
showed that the capacity of GLA production by mutant strain Mortierella ramanniana HLY0902 improved
through the optimization.
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(gl)  (¢L)  (¢L) (¢L) (gL)
1 60 2 3 1 0.46
2 60 6 4 2 0.69
3 60 10 5 3 0.41
4 80 4 3 0.45
5 80 5 1 0.41
6 80 10 3 2 0.47
7 100 5 2 0.47
8 100 3 3 0.59
9 100 10 4 1 1.03
k, 0.52 0.46 0.51 0.63
k, 0.44 0.56 0.72 0.54
ky 0.70 0.64 0.43 0.48
R 0.26 0.18 0.29 0.15
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AT 31.10 £0.45 53.71 +0. 89 16.70 £1.14 4.39 +0.06 0.73 £0.03
Ak )E 34.18 £0.75 56.77 £0.12 19.40 £0.34 5.41 +0.08 1.05 £0.08
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et/ % R (/L) g & /% g4/ (g/L) GLA & H/% GLA j=#/(¢/L)
6 29.00 +0. 86 50.77 £1.32 14.73 £0.80 4.62+0.53 0.68 +0.10
10 30.02 +0.30 53.23£0.54 15.98 +0.05 4.84+0.39 0.77 £0.06
14 30.42+0.32 54.12+1.32 16.46 +0.55 3.36+0.20 0.55+0.05
18 28.73+1.10 50.06 +0. 88 14.38 +0.61 3.39£0.15 0.49 +0.03
22 28.20 £0.57 49.88 +£0.43 14.07 £0.40 3.59 +0.08 0.51 £0.02
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12 36.14 £1.70 49.78 £0.71 17.99 £1.06 4.30+0.29 0.78 £0.03
20 30.21 £0.32 49.34 £0.63 14.90 +0.27 4.48 £0.32 0.67 0. 04
28 22.18 +1.28 43.08 £0.98 9.56 £0.69 2.40 +0.04 0.23 +0.02
36 16.85 +2.71 33.53£1.32 5.62+0.74 2.75+0.18 0.16 £0.03
44 12.23 +1.53 25.12+0.96 3.06 +0.27 2.65+0.11 0.08 +0.01
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96 22.91 £0.54 45.52 +0.82 10.43 £0.38 3.05£0.09 0.32 £0.02
120 28.17 £0.41 46.64 £1.15 13.14 £0.49 3.94£0.39 0.52+0.03
144 29.46 £0.43 50.18 £0.20 14.78 £0.25 4.01£0.19 0.59 £0.03
168 31.54£0.23 50.84 £0.36 16.03 0. 22 4.12 £0.04 0.66 +0.02
192 29.90 +0.36 46.02 = 1.42 13.76 0. 51 4.35+0.38 0.60 +0.07
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TEZ AR TR A B ot & rp, pH R ) 156
HEEVER . — 0, PR RIS pH 235 e B 5 A 4
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RIEREFR (HAb R B S5 0ER) 1.2, 1) o #IkR pH Xk
TS SR B2 AN 35 6 IR o
g 2 .GLA £ 2K GLA =2/

x6 A pHXEMEGHIESE. A

w4h pH "W/ (g/L) g & /% i/ (g/L) GLA &/ % GLA "t/ (¢/L)
4.5 28.98 +0.83 48.41 £0.20 14.03 £0.36 4.46 £0.19 0.63 £0.05
5.0 29.70 £0.96 50.94 +0.21 15.13 +0.24 4.26 £0.11 0.65 +£0.05
5.5 31.35+0.84 55.34 +0.18 17.35+1.04 3.71 £0.19 0.64 £0.04
6.0 28.46 +0.93 55.74 +0.11 15.86 +0.99 4.15+0.13 0.66 £0.04
6.5 27.11 +0.26 53.97 +0.23 14.63 +0.42 4.84 +0.14 0.71 +0.08
7.0 25.17 +1.02 50.65 £0.17 12.75 +0.79 6.34 +0.19 0.81 +0.03
7.5 24.16 +0.42 51.85+0.23 12.52 +0.41 6.52+0.19 0.82+0.03
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BT A — 6 iS00 TR 2 B W REAIG, GLA 17 it
RIS bfi 2 FEAR . 24 R TETRLE 20 C i, GLA 7= )%
GLA 4 ¥k i, 43k 1.24 o/L J% 8.00% , it
A IR B F il & GLA PR R 7 & R A Ik
TRIR 11 24 L P 38 0 2 AR, A1 T 22 AN 1 0 O s
i S0 T 0 R s, AT A M T GLA 1 4 A
Mamatha %" BIF5E3E 52, IR A B Tl ig AL R,

FHXT T 25 °C 0 K BRI ,20 °C (IR SE A ) 02 ik
IS BB . YA BRI Ry 22CH, A&
20 ‘CIAHIT , 35 29. 90 ¢/ L, AR ™ it Kl g & 5 5
e, A 16.77 g/L il 56. 08% , PH It b i 2 3
& M. ramanniana HLY0902 B {4 A= K K 3ih 18 1) 2
R MR BRI A 30 °C 1w, A& mig = 5l
JIE & 1 N R IR B, SO iR AR TR R A
KRR R

KT ABEREXEVEGAESE.HETE.GLA FEXK GLA FEHNMN
KFERIE/C YR/ (g/L) AR 2 5/ % i~/ (g/L) GLA &5/ % GLA j=#t/ (¢/L)
20 30.14 £1.42 51.16 +0.58 15.42 +0.87 8.00 £0.54 1.24 +£0.07
22 29.90 +0.47 56.08 +1.12 16.77 +0.59 5.68 +0.86 0.95 +0.07
25 29.59 £0.27 50.75 0. 87 15.02 £0.39 6.41 +0.13 0.96 £0.04
28 28.18 +0.81 52.88 £1.02 14.90 £0.63 5.38+0.12 0.80 +0.05
30 22.97+0.75 46.55 +1.81 10.70 +0.76 6.90 £0.75 0.74 +0.08
3 & i 2004, 17(2) ;142 - 143.
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