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Abstract

The cultural conditions of Mucor plumbeus FRI 0007 were investigated for the maximum production of felt and

lipid. It was found that the lower the pH and the higher the incubation temperature, the higher accumulation of the felt
and lipid. Shake culture rendered higher lipid accumulation and lower felt accumulation than static culture. Maximum

production of felt and lipid content were 47.8 g/l and 50.73%, respectively, when the organisms were static-cultured at

a temperature of 37 °C and pH of 3.5 for 25 days.

fatroscan thinchrographic analysis showed that the higher amount of triglyceride was obtained when static-cultured

at a low pH. Fatty acid composition of the microbial lipid was affected by the incubation temperature, types of nitrogen

source and speed of agitation: lower degree of saturation was observed as the incubation temperature decreased and

the speed of agitation increased. Fatty acids of monoglyceride and diglyceride were mainly palmitic and oleic acids and

those of triglycerides were mainly palmitic,oleic acids.
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Table 1. Influence of Incubation Temperature on the Felt and I.ipid Accumulation by
Mucor plumbeus FRI 0007 Incubated at 37C for 25 Days.

Temp. Felt wt. (g)? Lipid (%) ® Final pH
25T 1.92+0.08 34.99+2. 20 3.97
30C 2.13%0.08 34.79%2.11 3.98
37C 2.39£0.08 50.73+2.24 3.51

a. Dry weight per 50ml of medium

b. Extracted by soxhlet for 16 hours

Basal medium : Starch 210 g, zinc sulfate 0.05 g, ferric chloride 0. 16 g, potassium sulfate
0.44 g, magnesium sulfate 5g, and sodium dihydrogen phosphate 7.3g per liter,
pH 3. 5.

Medium . Basal medium plus 2.14g of urea.

Table 2. Fatty Acid Composition of Lipid Produced by Mucor Plumbeus FRI 0007 Incubated

for 25 Days as a Function of Incubation Temperature.

Temp. C14:0 Cl14:1 C16:0 C16:1 C18:0 C18:1 C18:2 C18:3 Satd
25T 0.4* 0.4 23.3 3.8 1.8 49.7 16.9 3.7 25.1
30T 0.6 0.4 22.3 3.7 1.8 47.9 18.0 5.3 24.1
37C 0.7 0.4 23.1 2.5 1.2 44.9 21.3 6.1 24.3
45C 1.1 0.5 27.7 1.8 1.4 42.2 21.9 3.3 29.1

a. Area percentage

Medium is the same as table 1.
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Table 3. Influences of Nitrogen Sources on the Fatty Acid Composition of Lipid
Produced by Mucor plumbeus FRI 0007 Incubated at 37T for 25 Days.

Medium® Cl4:0 Cl4:1 C16:0 Ci6:1 Ci18:0 <C18:1 C(C18:2 C(C18:3
NaNO, 0.6° 0.6 23.0 2.9 2.1 47.0 19.1 4.8
MgNO; 0.8 0.4 25.6 3.3 3.3 45.0 18.4 3.2
(NH,).CO 0.7 0.4 23.1 2.5 1.2 44.9 21.3 6.1
CH,;COONH;, 0.6 0.4 21.6 2.9 2.0 49.9 19.1 3.3

a. Basal medium is the same as shown in table 1.

b. Area percentage.

Table 4. Fatty acid Composition of Constituent Lipid Class of Lipid Produced by
Mucor Plumbeus FRI 0007 Incubated at 37C for 25 Days.

Lipid class C14:0 C14:1 C1l16:0 C16:1 C18:0 C18:1 C18:2 C18:3 Sat'd
Monoglyceride trace  trace 51.92 2.5 18.3 28.2 — — 70.2
Diglyceride 2.9 1.1 41.8 3.7 4.2 46.2 — — 48.9
T riglyceride 0.8 0.5 29.0 5.2 2.4 50.0 11.2 0.8 32.2

a. Area percentage

Medium contains the same chemicals as table 1 except 0.24g FeCl; -6H,0
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Table 5. Effect of pHof Medium on Felt and Lipid Accumulation by Mucor plumbeus
FRI 0007 Incubated at 37C for 25 Days

pH Felt wt. (g)° Lipid (%)°
3.5 2.58%0.17 48. 00
4.0 2.2240.06 53. 60
5.0 2.300.06 37.03
6.0 2.28+0.12 32.40
7.5 1.96+0. 06 32.50
8.0 1. 86+0.02 31.90

a and b. see footnote on table 1.

Medium contains starch 210g, urea 2.14g, MgSO, 5g per liter. pH 3. 5.

Table 6. Effect of pH on the Lipid Class Composition of Lipid Produced by Mucor
plumbeus FRI 0007 Incubated at 37TC for 25 Days.

pH PL MG FS FFA TG

3.5 9.3+1.1% trace 11.4+0.6 14.0£1.3 65.4%+1.0
4.0 9.3%+1.5 trace 11.0x0.6 18.0%2.9 61.6+1.6
5.0 9.6x1.1 0.2%0.1 11.1+2.0 21.545.3 57.7%13.7
6.0 10.6%+2.9 0.410.2 12.442.4 18.540.8 58.9%3.0
7.5 14.242.3 0.2x0.0 14.0%1.3 33.6t2.4 38.0+3.1
8.0 9.3£2.8 0.3£1.8 15.5+1.8 37.3x1.8 37.6+2.2

a. Weight percentage.

Medium is the same as table 5.

PL : Polar lipid MG : Monoglyceride
FFA : Free fatty acid
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Table 7. Effectof Agitation on the Felt and Lipid Accumulation by Mucor plumbeus FRI
0007 Incubated at 37C for 15 Days.

Rpm Felt wt. (g)® Lipid (%) °
Static 2.00%0.35 49.10

50 1.41+0.09 55.20

75 1.24+0.14 60. 30

a and b. See footnote on table 1.

Medium is the same as table 5.

Table 8. Effectof Agitation on Lipid Class Composition of Lipid Produced by Mucor plumbeus
FRI 0007 Incubated at 37C for 15 Days.

Rpm PL MG FS FFA TG

S tatic 9.4+1.9% 0.3%+0.2 19.3£7.9 26.7+1.4 45.216.5
50 4.0x1.6 trace 13.4+0.5 27.1+1.7 55.5%2.2
75 7.0x1.0 trace 6.9%1.4 11.8+1.8 74.31£2.0

a. Weight percentage.
Medium is the same as table 5.
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Table 9. The Effect of Agitation on the Fatty Acid Composition of Lipid Produced by
Mucor plumbeus FRI 0007 Incubated at 37C for 15 Days.

Fatty acid Static 50 rpm 75 rpm 100 rpm

C 14:0 1.12 0.7 0.5 0.7
C16:0 30.8 31.2 28.4 25.3
C16:1 .6 1.7 1.9 2.1
C 18:0 .2 1.8 2.7 3.6
C18:1 39.4 38.9 46.1 42.3
C18:2 21.0 22.4 16.7 21.3
C18:3 3.1 3.5 3.8 4.8
Sat’d 34.1 33.7 31.6 29.6

a. Area percentage

Medium is the same as table 5.

Table 10. Effect of Number of Spores in Inoculum on the Felt Accumulation by Mucor
plumbeus FRI 0007 Incubated at 37C for 25 Days.

Number of spores| 1 Spatula?/50ml

107/50ml

10°/50ml 10%/50ml

Felt wt. (g)° 2.58+0.17

2.051+0.02

2.15+0.27 2.03+0.26

a. Diameter of spatula is 5mm
b. See footnote on table 1.

Medium is the same as table 5.
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