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Summary

A potential fungal lipid producer from starch, which was identified as Mucor plumbeus, was isolated from natural
sources and its optimum cultivation condition for lipid production was investigated.

The Mucor plumbeus FRI 0007 showed the highest felt weight and lipid content which were 2.09 + 0.24g per 50ml|
of medium and 37.43% on dry weight basis respectively after 20 days incubation on the medium containing 21% of
starch as a carbon source. The urea was the best nitrogen source as compared with sodium nitrate, potassium nitrate,
magnesium nitrate, ammonium nitrate and ammonium acetate and its optimum concentration was 2.14g/l, showing
2.39+0.07 g felt/S0ml of medium and 50.73% lipid content on dry weight basis after 25 days incubation.

Besides the starch as a carbon source and urea as a nitrogen source, the Mucor plumbeus FRI 0007 utilized ZnSO,,
MgSQ,, NaH,PQ,, K,SO, and FeCl; as mineral sources. However, it did not require all the above 5 minerals in group in-
dispensably for its growth and lipid accumulation. The lipid and economic coefficient of Mucor plumbeus FRI 0007
grown on the medium containing 0.44¢g K,SO,/1 or 5.00g MgSO,/ solely were 14.96 and 15.37 and 31.12 and 26.10

which was higher than those on the medium containing the above 5 minerals.
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Table 1. The Composition of Medium for Isolation
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Fig. 1. The Aerial Mycelium of FRI 0007 Grown
on Potato Agar Plate.



Fig. 2. Microphograph of FRI 0007
a
b:

- oe e a

Showing no septum and rhizoid of hyphae.

Branched sporangiophores born at any point on hyphae.

A many-spored sporangium and globe of terminating hyphae.
A sporangium with fine needle-shapped crystals.

A pear-shaped columella of sporangium.

Forming of a zygote.
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Table 2. Influence of Starch Concentration in Medium on Felt and Lipid Formation by Mucor plumbeus
FRI 0007
Starch Incubation day®
i Measurement
concentration (%)* 5 10 15 20
9 Felt wt (g)° 0.69+0.03 0.77+0.16 0.93 +0.08 0.85+0.07
Lipid Content (%) 21.34 18.39 14.00 16.59
13 Felt wt (g) 0.63+0.06 0.83+0.03 1.38£0.12 1.24+0.33
Lipid content (%) 19.43 19.24 25.09 26.00
17 Felt wt (g) 0.44 +£0.05 0.79+0.09 1.61+£0.20 1.52£0.43
Lipid content (%) 20.23 23.30 34.06 32.90
21 Felt wt (g) 0.41£0.08 0.80+0.14 2.00+0.30 2.09£0.24
Lipid content (%) 20.09 23.92 41.68 37.43

The same medium as Table 1 except starch.

Felt weight from 50m! of medium.

Extracted by Soxhlet with methanol for 16 hours.
Incubated at 37°C.
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Table 3. Influence of Nitrogen Sources in Felt and Lipid Formation by Mucor plumbeus FRI 0007

Nitrogen compound (g/If Incubation dayd
- Measurement
Source Weight 10 15 20 25
(g
1.82 Felt wt (g)b 0.41+£0.02 | 0.66+0.16 | 0.44+022 | 0.46+0.22
’ Lipig (%) 40.26 46.67 33.68 31.20
3.30 Felt wt (g) 0.58+0.02 | 0.95+0.08 | 0.64+0.03 | 0.74+0.06
NaNO, Lipid (%) 38.63 49.21 38.98 41.60
478 Felt wt (g) 0.84+0.06 | 1.39x023 | 1.6720.03 | 1.89+0.05
' Lipid (%) 41.50 43.32 45.10 46.12
6.07 Felt wt (g) 086+003 [ 1.35+£0.07 | 1.15+£0.03 | 1.24+0.12
’ Lipid (%) 33.37 41.80 37.42 37.52
216 Felt wt (g) 0.47x0.30 | 0.67+0.12 | 046+0.07 | 0.51+£0.04
Lipid (%) 37.7 41.13 27.65 29.67
361 Felt wt (g) 0.61£0.02 | 0.99+0.23 | 0.92+0.28 | 0.81+0.04
KNO, Lipid (%) 39.09 50.04 48.52 38.74
5.68 Felt (g) 1.03+£0.17 | 1.35+0.16 | 1.12+0.07 | 1.10+0.03
' Lipid (%) 50.18 52.55 40.76 34.76
799 Felt wt (g) 1.10+£0.13 | 1.84+£0.26 | 1.43+£0.12 | 1.87%0.17
Lipid (%) 43.98 52.61 43.80 49.80
5.49 Felt wt (g) 0.58+0.03 | 1.05+0.11 | 1.08+0.26 | 1.40£0.15
Lipid (%) 37.99 53.00 47.04 56.82
9.15 Felt wt (g) 1.00£0.09 | 1.68+0.11 | 1.62+0.23 | 2.38+0.28
MgNO3),*6H,0 Lipid (%) 41.45 46.78 38.07 47.50
14.41 Felt wt (g) 1.32£0.19 | 1.95+0.13 | 1.99+0.28 | 2.04+0.15
Lipid (%) 39.60 39.38 30.94 25.61
18.31 Felt wt (g) 1.38+£0.18 | 2.01+£0.14 | 1.77+0.06 | 1.76 £0.18
Lipid (%) 32.55 31.27 52.22 26.02
198 Felt wt (g) 0.66+£0.01 | 0.82+£0.01 | 0.82+0.02 | 1.29+0.17
Lipid (%} 30.76 28.44 25.72 44.76
914 Felt wt (g) 0.81+0.01 | 1.19+0.14 | 1.82+0.04 | 2.39+0.07
(NH,),CO Lipid (%) 31.95 39.9 40.37 50.73
3.37 Felt wt (g) 1.15+0.06 1.45 1.7540.15 | 2.09+0.03
Lipid (%) 31.25 4145 34.44 38.40
429 Felt wt (g) 1.28+£0.02 | 229+0.19 | 2.09+0.31 | 2.16+0.48
Lipid (%) 41.13 42.87 30.02 43.77
165 Felt wt (g) 0.39+0.01 | 0.40+0.05 [ 047+0.11 | 0.58+0.10
Lipid (%) 27.87 23.46 25.02 33.40
9.75 Felt wt (g) 0.51+£0.02 | 0.61+£0.03 | 0.65+0.02 | 0.75+0.19
CH,COONH, Lipid (%) 32,57 22.50 25.04 34.05
433 Felt wt (g) 0.74+0.04 | 0.74+0.04 | 1.15+022 | 1.25+0.23
' Lipid (%) 32.40 31.38 35.69 44.99
5.50 Felt wt (g) 0.45+0.05 | 0.70+0.08 | 1.14+0.72 | 1.7120.29
Lipid (%) 38.45 33.93 27.10 47.31

a. Basal medium contains 21% of starch and all minerals as Table 1.

b.-d. See foot notes in Table 2.
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Table 4. Influence of Mineral Sources on Felt and Lipid Formation Mucor plumbeus FR1 0007

Only ZnSO, | No mineral
Minerals® Level 0.00g1 | 001 gl | 005g1 | 010gn | - TY 2NV | NO mineras
added 0.05 g/ added
Z0SO8TH,0 F'elf wt (gf’ 1.54+£0.09|1.77+0.07 | 1.99+£0.21 | 1.96 £0.23| 0.61+0.18 Trace
Lipid content (%)  39.01 40.50 47.12 49.28 — —
ly MgSO, | No mineral
000gn | 250g1 | 500g1 | 750 g1 | O MO« | Nominerals
added 5 g/l added
Felt wt 1.40£0.12 1 1.98+0.20{1.96 £0.17 1 2.32+0.39| 2.67+0.32 T
MgSO,e7H,0 fe. wt (g) race
Lipid content (%)| 48.28 51.89 46.20 49.42 54.8 —
only NaH,PO, | No minerals
.00 g/l 4.00 . 10.00
000 ¢ 9! 73091 gl added 7.30 g/l added
NaH.PO,%2H.0 Felt wt (g) 1.67+0.34[1.92+0.18]2.15+0.282.35+0.18 0.07 Trade
TS | Lipid content (%) 42.00 42.61 44.78 42.52 - -
only K,SO, | No minerals
0.00 g/l 0.22 g/l 0.44 gN 0.66 g/l
g g ¢ v added 0.44 g/l added
K.S0 Felt wt (g) 2.54+0.21(2.63+£0.35(2.56 £0.47 | 2.48+0.28] 2.75+0.16 Trace
A Lipid content (%)| 48.30 57.18 54.56 49.94 * 54.68 —
only FeCl, | No minerals
.00 g/l 0.08 A 0.24 g
0.00 ¢ gl 016 g/ g added 0.16 g/l added
Felt wt 2.18+0.50(2.15+0.30 (2.52+0.31| 2.58 £0.33 0.09 T
FeCl,*6H,0 et w (2 race
Lipid content (%)] 50.58 46.12 56.00 54.43 — —

a. Basal medium contains 21% of starch, 2.14 g/1 of urea and all minerals as Table 1.

b. Felt weight from 50ml of medium after 25 days incubation.
c. See foot in Table 2.
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Table 5. The Felt and Lipid Formation on each Chosen Medium by Mucor plumbeus FRI 0007

Incubation dayd
Medium® Measurement
15 20 25
Felt wt (g 1214020 2.00+0.35 2.11+0.17 2.58+0.17
A medium Lipid content (%) 47.85 49.11 46.55 48.04
Lipid (g)/flask 0.98 0.98 1.24
Felt wt (g) 1.56 £0.09 1.59%0.12 2.00+0.24 2.02+0.19
B medium Lipid content (%) 57.07 57.38 61.90 58.72
Lipid (g)/flash 091 1.24 1.19
Felt wt (g) 1.16 £0.30 1.52+0.43 1.90+0.22 2.12+0.11
C medium Lipid content (%) 50.89 63.94 58.69 60.88
Lipid (g)/flask 0.97 1.12 1.29
Felt wt (g) 1.00 £0.08 144013 1.60 £0.07 2.01 £0.05
D medium Lipid (%) 51.40 44,22 46.34 54.91
Lipid (g)fflask 0.64 0.74 1.10

a. Each medium consists of basal medium (21% starch and 2.14 g /! urea) plus minerals as shown below:

A mediumn; MgSO,*7H,0 (5.00 g/}
B medium; K,SO, (0.44 g/l)
C medium; MgSO,*7H,0 (5.00 g/l) + K,SO, (0.44 g/l)

D medium; All minerals in Table 1 except FeCl,*6H.0 (0.24 g/)

b.-d. See foot notes in Table 2.
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Table 6. Lipid and Economic Coefficient in Each Medium

. - Utilized . .
. a Felt wt Lipid of felt Lipid wt Lipid Economic
Medium' starch wt L. .
(g/50mi) (%) (g/50mi) COEffICIinb coefficient®
(g/50ml)

A 258 +0.17 48.04 1.24 8.29 14.96 32.12

B 2.02+0.19 58.72 1.19 7.74 15.37 26.10

C 2.12x0.11 60.88 1.29 8.85 14.58 23.95

D 2.01+£0.05 5491 1.10 7.98 13.78 25.19

a. The same composition as Table 5.
b. The weight of lipid produced/100g of starch consumed.
¢. The weight of felt produced/100g of starch consumed.
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