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Abstract
A potential lipid producing strain of Penicillium sp. was isolated from natural source. Penicillium sp.

was cultivated in an appropriate medium containing 6% of glucose as a corbon source, ammonium nitrate
as a nitrogen source, C : N ratio 200, pH 4. 0 for a period of 17 days at 35°C. Under the condition, the lipid
content was 64.2% of dry cell weight. The total lipid produced was 13.7¢g/ 100g of glucose consumed.
The proportion of nonpolar and polar lipid fractions was92.2%and 7.8%, respectively. The nonpolar lipid
compositions of lipid produced under optimum condition were 5.3% of free fatty acids, 6.8% of free
sterols, 9.3% of partial glycerides and 72.0% of triglycerides. The major fatty acids of total lipid were
20.1% of palmitic acid, 21.6% of linoleic acid and 53.3% of oleic acid.
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Table 1. Composition of liquid medium for lipid pro-
duction
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MgSO; - 7TH,0 0.3g
FeSO, - 7TH:0 10mg
CaCl; - 2H,0 1.2mg
CuSO; - 5H0 0.2mg
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pH 55
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Fig. 1. Microphotograph of Penicillium sp.

4 A Yo @Y A7 83

Table 2. The dry cell weight and lipid contet of isola-
ted strains

Strain DC(g/100mh* LC(%) Sources

A—9 2.68 9.5 Arable soil
C-3 2.85 11.0 Arable soil
D--2 3.43 10.1 Compost

E—5 2.72 11.6 Arable soil
H-2 2.57 10.6 Arable soil
J -8 2,97 12.7 Arable soil

Culture medium is the same as Table 1.
a:Dry cell weight, b: Lipid content
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Fig. 2. Effect of incubation period on dry cell weight,
residual sugar in the medium and lipid content of
Penicillium op.

&——@ Lipid content, &——@ Dry cell weight,
O——0 -Residual sugar

Culture medium contains 6% of glucose, 0.69g/200m/lof
NH4NO; and all minerale as Table 1. :
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Table 3. Effect of carbon source on cell and lipid form-
mation by Penicillium Sp.

Carbon source  DC(g.200ml» TL(g* TL/DC(%)

Glucose 2.55 1.38 54.1
Fructose 2.07 0.63 30.4
Galactose 1.39 0.67 48.2
Lactose 0.89 0.06 6.70
Sucrose 119 0.50 42.0
Maltose 1.23 0.70 56.9
Dextrin 1.34 0.72 53.7
Starch 2.28 1.00 438

Medium contains carbon source(12g/200m), NH{NOs
(0.0692/200 md and all minerals as Table 1.
a:Dry cell weight, b: Total lipid, c:Lipid content

Table 4. Effect of carbon source concentration on cell
and lipid formation by Penicillium sp.

Glucose ~  DClg/

concentration W0 TLgk TL/DC%Y SCgf Leolgr
(%)
1 0.77 0.08 10.3 2.0 4.0
2 151 0.26 172 3.1 8.4
3 1.96 0.57 29.1 57 10.0
4 2.04 0.70 34.1 7.4 95
5 2.26 1.03 454 8.1 12.1
6 2.55 1.38 54.1 10.9 12.7
7 2.65 1.44 54.5 12.5 115
8 2.61 1.40 53.7 12.4 114
9 2.78 1.51 54.4 12.7 11.9

—
=]

2.86 1.64 57.3 13.4 12.2

Medium contains 0.069g/200m! of NH4NOsand all mi-
nerals as Table 1.

a:Dry cell weight, b: Total lipid, c:Lipid content, d:Su-
gar consumed e:Lipid coefficient (total lipid weight pro
duced/100g of glucose consumed)

7k 7hg A g s,

Penicillium javanicum®” & glucose 21.3~60.3%<)
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Table 5. Effect of nitrogen souce on cell and lipid formation by Penicillium sp.

Nitrogen source DC(g/200mD» TL(gP TL/DC(%)* SC(g¥ Leo.dgr
Ammonium sulphate 1.05 0.72 46.8 6.7 10.7
Sodium nitrate' 2.04 0.72 353 9.0 8.0
Potassium nitrate 1.78 0.67 375 8.2 8.2
Ammonium choride 1.88 0.59 31.2 7.7 77
Urea 1.59 0.43 27.0 5.4 8.0
Ammonium nitrate 2.55 1.38 541 10.9 12.7

Medium contains 6% of glucose, 0.024g/200 m! of nitragen concentration and all minerals as Table 1.

a~e:See foot notes in Table 4.
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Fig. 3. Effect of C: N ratio on dry cell weight,
residual sugar in the medium and lipid content of
Penicillium sp.

@ —® Lipid content,

O—O Residual sugar
Carbon source: glucose, Nitrogen source: NH; NO;
Incubation period: 17 day., Incuvation temp. :35°C
Vol. of culture medium, 2007/, containing 12¢ of glu-
cose.
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Teble 6. Effect of initial pH on cell and lipid forma-
tion by Penicillium sp.

s LUEREE P

Table 8. Content pf nonpolar lipid and polar lipid in
Penicillium sp.

pH  DC(g7200m* TL(g) TL/DC(%¥ SC(gF Lco. (g)r
3.0 1.69 0.82 48.5 8.9 9.2
4.0 2.26 1.45 64.2 10.6 13.7
5.0 2.56 1.37 53.5 9.8 14.0
6.0 2.25 1.10 49.0 9.7 11.3
70 1.63 0.72 442 8.8 8.2
8.0 1.05 0.48 45.2 83 5.8

Medium contains 6% of glucose, 0.069g/200 ml of NH,
NOs; and all minerals as Table 1.
a~e:See foot notes in Table 4.

Table 7. Effect of shaking on cell and lipid formation
by Penicillium sp.

, DClg/ TL/DC .
Method:of culturezooml)a TL(g) % SC(gt Loc. (g
Stationary 156 029 186 6.8 43
Shaking 60 157 046 295 71 6.5
Shaking 100 226 145 642 106 13.7

Medium is the same as shown in Table 6 and pH is 4.0.
a~e:See foot notes in Table 4.
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lipid, c:Lipid content,
d:Non polar lipid fractions, e:polar lipid fractions

Table 9. Nonpolar lipid composition of lipid
produced by Penicillium sp.
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Penicillium sp. 9.3 6.8 5.4 72.0 6.6
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e: Triglycerides, f: Esterified sterols
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Table 10. Fatty acid composition of total lipid, nonpo-

lar and polar fraction of lipid produced by Penicillium

sp.

Lipid Fatty acid (%)*

fraction 14:0 16:0 18:0 18:1 18:2 18:3 UFA®
TLe tr. 201 50 533 216 tr. 749
NLY tr. 201 50 539 298 tr. 747
PLe t. 152 32 346 471 tr. 817

a: Percentage distribution by area b:Percent of unsat-
urated fatty acids

¢: Total lipid d: Nonpolar lipid fractions e:Polar Lipid
fractions

tr. : Trace amoqnt detected less than 0.6%.

7} 174, C:N ratio 200, wof Z7ipH 4.0, R
(100 rpm), 35Ceoldar oo Y4td FHFe 2.26
g/200 ml, ARAYFL 64.2%, NFYYE 13.7g°
sich, Hz AAPL 2 P4d AA Fof w|F
A4 A g3 92.2%, T4 AP 7.8% ol
]34 e =AM free fatty acid, free sterol,
partical glyceride, triglycerideo}j™ ¢}&% triglycer-
ied7} 72.0% = d¥-¥& HAHz 9, FAAY F
8 A4 oleic acid 53.3%, linoleiccid 21.6%,
plamitic acid 20.1%2 oleic acid7} 7} ®o] &A%
o o]E Fa Aupibo] MM = uwpabel 90%el4E A
Astz ok, AEAY §FAY 2T olive oile] A4t
233 v %L Jebl 3 sl
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