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Abstract

Effects of vitamins, metabolic intermediates and several inorganic mineral salts on the bio-
mass and lipid accumulation of Mucor plumbeus were investigated after 15 days of incubation at
37°C under static culture condition. The optimum concentrations of various vitamins were 17/
for biotin, and 0.01 g/! for nicotinic acid, pyridoxine, thiamine and riboflavin. Among them pyri-
doxine was the most stimulatory. The maximum felt weight and lipid content per 50m! medium
were 2.8210.14 ¢ and 62.8%. Triglyceride content of neutral lipid produced under this condi-
tion was 64.9%. The major fatty acids were oleic acid (50.0%), linoleic (23.8%) and palmitic
acid (13.9%). Malonic acid was considered not to be desirable even though it stimulated the
biomass and lipid accumulation because triglyceride content was lowered considerably comparing
with control. MgS0,-7H,0 was the most stimulatory among the various magnesium salts and
its optimum concentration was 5 g/l. Mucor plumbeus did not require NaH,PO, for the stimula-
tion of felt and lipid production. However, the addition of MnCl, at the concentration of 2 g/I
was stimulatory to show 2.76=+0.28 g of felt/50 ml and 56.49% lipid content, and 73.9% trigly-
ceride in the neutral lipid.
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Table 1. Effect of vitamins on the felt, lipid accumulation, neutral lipid class and fatty
acid composition of lipid by M. plumbeus
Vitami { Felt Lipid Lipid class Fatty acid composition®
itamins | wt. (2) (%) |

i - & @ FS FFA TG Ci:o Ciso Cis:o Cisir Crsiz Cises Cusan
Control i 2.003-0.35 49.1° { 10.7% 25.9 63.4 ; 1.1 30.8 2.2 39.4 21.0 3.1 2.6
Biotin(17/1) | 1.610.11 4.4 & 6.9 40.1 53.1 [ 1.0 30.4 80 42.1 13.7 3.7 1.4
NA (0.01g/l) | 2.06%0.10{ 52.7 37.4 32.2 .4 i 1.0 27.1 2.2 38.1 22.4 5.4 3.9
PD (0.01g/D) 2.82+0.14] 62.8 | 10.9 24.2 .9 j 0.6 13.9 1.4 50.0 23.8 7.5 2.8
T™ (0.01g/D) 2.29+10.25 58.7 q 5.7 63.4 .9 1.2 27.4 4.1 389 1%.7 5.5 3.4
RF (0.01g/D) 2.22+0.10] 52.2 13.3 20.7 .0 0.7 12.1 1.4 49.8 24.1 7.0 4.9
M. plumbeus was grown on basal medium at pH 3.5 contained 210 ¢ starch, 2.14 g urea and 5g MgSO,

per liter by incubation at 37°C for 15 days.

a, weight percentage on dry basis; b, weight percentage;

FS, free sterol;
‘TM, thiamine;

FFA, free fatty acid;
RF, riboflavin
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Table 2. Effect of glycerophosphate and malonic acid on the felt, neutral lipid accumulation,
lipid class and fatty acid composition of lipid by M plumbeus
v .- Lipid class® | Fatty acid composition®
Chemicals Filt lipid _ |
wt. (g) ' FS FFA TG \ Ciio Cisio Cisio Ciat Cisz Gz Cuenn
Control 2.0010.35 49.1* 10.7 25.9 63.4 ‘ 1.1 30.8 2.2 39.4 21.0 3.1 2.6
GP (0.3g/D 1.98+0.07 47.4 21.9° 29.3 48.8 1.0 27.5 5.4 385 20.5 4.6 2.4
MA(0.18/D) 2.5440.06 58.8 11.7 61.2 27.2 3.4 38.9 21.6 5.7 2.1

27.2 . 1.2

Conditions and abbreviation were as described in Table ].

GP, glycerophosphate; MA, malonic acid
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Table 3. Effect on the concentration of mag- Table 4. Effect various magnesium salt and
nesium sulfate on the felt and lipid sulfate on the felt accumulation by
accumulation by M. plumbeus M. plumbeus
Concentration Felt wt Lipid )
of MgSO, (g/0) e(g)w (102) Mg salt F elég;"t' Sulfate  Felt wt.(g)
3 1.58+0.15 35.9° MgSO, 2.00+0. 35" CuSO, negligible
5 2.3810.18 49.1 Mg citrate negligible FeSO, 0.58+0.08
7 1.3440.13 29.1 Mg carbo_nate negligible K,SO, 2.1940.07
9 1.32-0.14 32.3 hydroxide
Conditi described in Table 1 h MgCl, 0.22 MnSO, negligible
onditions were as described in Table 1 except that Mg acetate  0.10 7nSO, negligible

basal medium contained 210 g starch and 2.14g urea
per liter.

Culture conditions were as described in Table 3.

Tabe 5. Effect of MnCl; on the felt, lipid accumulation, neutral lipid class and fatty acid
composition of lipid by M. plumbeus
Conce- . Lipid class® Fatty acid composition®
ntration Felt wt. Lipid {
&/ @ (%) | FS FFA TG | Cuw Cio Cio Cia Gz Cis  Cien
0 2.00-0.35 49.1° 10.7 25.9 63.4 1.1 30.8 2.2 39.4 21.0 3.1 2.6
1 2.6240.22 61.6 12.5 22.6 64.9 0.8 35.3 5.9 40.3 12.5 3.1 2.2
2 2.76-+0.26 59.4 10.5 16.5 73.0 1.1  30.1 6.6 39.7 16.2 4.3 2.1
5 2.11-0.08 58.0 11.1 16.2 72.7 | 1.0  31.7 6.4 36.3 16.8 5.2 2.6
10 2.14-£0.79 63.1 14.5 19.3 66.3 l 1.2 32.1 6.6 34.5 17.9 5.6 2.0
Culture condition and abbreviation were as described in Table 1.
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Table 6. Effect of NaH,PO, on the felt accu-
mulation by M. plumbeus
Concentration(g/l) Felt weight (g)
0.0 2.0040.35*
4.0 1.87--0.08
7.3 1.6010.11
10.0 1.50+0.07

* See footnote on Table
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