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Abstract

A mold producing large amounts of lipid were isolated from leaves, arable soils, rice straw, cow
feces, compost heaps and fermented soybeans. Among various sources, the microbes from leaves pro-
duced the large amount lipids, which were identified as Aspergillus sydowi SW 4-1. This study was
focused mainly on the optimization of cultural conditions for lipid production by A. sydow: SW 4-1
and the characterization of the produced lipids. A. sydowi SW 4-1 was cultivated in a medium containing
27% sucrose for 17 days at 27C . Biomass was 4.99g/100 m/ of the cultural medium and lipid content
was 41.4% on a dry biomass basis. The major fatty acids were palmitic acid, stearic acid, oleic acid,

and linoleic acid.
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Table 1. Biomass and lipid production by isolated Aspe-
rgillus strains

Strain  Biomass  Total Lipid Sources
No. (g/h  lipid(g) content(%

Leaves 01 rose
4-1 36.7 10.3 28

(Red)

4-2 27.1 6.8 25 ”
10-2 32.8 9.5 29 Leaves of orchid
12-1 15.1 3.9 26 Leaves of acorn

Feces of peafowl
19-2 34.5 9.3 27

from India
272, 354 89 25 Feces of monkey
31-1 20.1 5.2 26 Oil cakes
24-3 30.7 7.7 25 ~
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Fig. 1. Diffrent cultural photographs of Aspergillus sydowi SW4-1
(a, b) front and rear view of Czapek-Dox agar plate culture, (¢, d) front and rear view of malt agar plate culture,
(e, f, @ electronmicroscophic figures of fruiting bodies
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Fig. 2. Effect of incubation periods on biomass (g/100
ml) and lipid contents of Aspergillus sydowi SW4-1

Table 2. Effect of incubation temperature on biomass
and lipid content of Aspergillus sydowi SW 4-1

Temperature  Biomass Total lipid Lipid content
) D (2 (%)
15 182 2.1 114
18 256 6.6 25.7
21 31.8 89 28.1
24 36.9 11.2 30.4
27 35.8 115 32.0
30 285 8.5 298
33 226 8.3 276
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Fig. 3. Effect of initial pH on biomass (g/100 m/) and
lipid contents of Aspergillus sydowi SW4-1
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Fig. 4. Effect of sucrose concentration on biomass
weight (g/100 m/) and lipid content of Aspergillus sydowi
SW4-1
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Table 3. Effect of carbon source on biomass and lipid
content of Aspergillus sydowi SW 4-1

Table 4. Effect of C:N on biomass and lipid content
of Aspergillus sydowi SW 4-1

Carbon source Biomass Total lipid Lipid content
(6:7)) (g) (%)
Sucrose 442 16.3 36.8
Glucose 417 7.6 18.3
Xylose 364 5.2 14.3
Maltose 412 8.6 209
Arabinose 47.3 7.6 16.2
Galactose 36.8 3.5 9.5
Lactose 413 12.3 19.9
Starch 445 10.3 231
Raffinoss 413 7.7 18.5
Glycerine 34.4 116 336
Dextrin 40.5 12.0 29.7
Ethanol 22.6 2.6 11.4
Fructose 37.6 54 14.5
Molasses 24.7 10.6 429
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27%) A A kst FA]Agake] AL Bl Suc-
rose®] Fr} Z7hgH wet o] Hm ARk A d
grefo] Fotsloirl o) Fol SR Al WA
Agake iske A4S Byor, A} Bre
FA ko] o #AAG HioE et ol et
Folxlw AbFgte dFgow FHFAe)l oAk
AztEiny olo} zhe Ab4l2 Lockwood™ G-o] Penicil-
lium javanicumol ¥ X738 20%ol A 50%7+A 10% 7t
Adog AAg ey AP o x[shylond, Shimi*
=9 Penicillium spinulosum 2} Pazzaglia®™® 52| Penict-
liwm glaucumol EX% =T 20%lA 40%74A &
PN @ FASAe] et Baske d sk
c}h Bl B2H7) A sydowi SW4-12] dAEA=
APl A= de HESY] 9ste] ®hAadl
55 dejste] wjokgt A= Table 33 2tk Arabi-
nosest AEE w4 o2 @& o FAake] Fokovt
A AgH-&-& waken sucrosed] A% A HI T4
Agreko g Hol x| aatgko] 7hak Bol sucrosed
59 HA gagder AAsgdoh ¢ F9 S
A8 dextrin®} glycerine % 73 ghiged A
ZtEH, o)z Al F 7] &S o)&ak it Al xy-

1=

lose, glycerine, 8 o w4el awprlql A3 A4ke

C:N Biomass(g/l) Total lipid(g)

Lipid content(%)

145 4.2 16.3 36.8
140 44.6 16.3 36.6
135 34.8 16.9 373
130 46.5 17.6 37.8
125 46.2 17.9 38.7
120 46.9 18.5 394
115 476 19.2 40.4
110 495 204 412
105 50.3 21.0 417
100 52.0 19.8 38.2
95 54.6 18.6 342
90 572 18.0 315
85 59.2 175 29.6
80 60.7 17.0 281
75 58.8 15.7 26.8
70 55.1 14.5 26.3
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C:N wlgo] 7ixgel o} FAze ¥z F75d
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Table 5. Effect of nitrogen source on biomass and lipid
content of Aspergillus sydowi SW 4-1

#aks)a] A 25 W Al 6 5 (1993)

Table 7. Optimized composition of liquid medium for
optimum lipid production

Nitrogen Biomass Total lipid Lipid content
source (g/h ® (%)
NaNO, 28.3 7.0 2.6
(NH4),504 11.0 5.3 45
KNO; 274 5.8 21.2
CO(NH:3), 499 211 424
NH,NO;4 50.3 21.0 417
NH,Cl 10.6 0.6 5.7

Table 6. Effect of malt extract and yeast on biomass
and lipid content of Aspergillus sydowi SW 4-1

Extract

Malt extract Yeast extract

concen- Biomass Total Lipid Biomass Total Lipid
tration  (g/]) lipid content (g/l) lipid content
(g/h (g) (%) ®) (%)

0.25 39.1 112 286 35.9 114 319
0.27 343 99 288 359 114 319
0.29 375 9.2 245 387 13.3 34.5
0.31 39.8 128 322 45.0 17.0 36.9
033 39.6 105 264 473 17.0 356
0.35 36.5 99 273 40.1 14.1 35.2

zslgd om o] A 10 # ammonium sulfate?} am-
monium chloride® A}83t3-¢ A SO2 ¢ CI o
ZA ol o wjokede] pHA LR alsted =upgtado] A
stl8 o}y Garrido S®o] ® 1shadr).

Malt extract®} yeast extract2] # 717} A sydowr SW4-
12 FAZA T A AgAatell v)xe s Frdd 23
= Table 63} 7t} Malt extracts *7}3l-S w i%iOl]

2 gA=ks} A Astere] W AEe] e,
A 718 a2l e FAlEclh 253 2—4‘21»0—‘11
A Agekr 7] x]of Ao} A 4kl "] x| 2] Fafr
w3} veast extractS H7}8-E o 27t Sohghe] ot
FAH AAgHao] o Ax St sk
A8 Bolx 33g/l H7HA "\f*ﬂd*fr F 3L A gk o]ss
yeast extract® H7}s}R| e ek fFAgk AR
A= 7 9 A s 0"401] 7o) A#brtb gl
ol9} & A3} Fusarium solani SW3-2*o malt ext-
ract®} yeast extract® H7bslelg wl Al W AH
ek Z7vlell 7o) &7l gledohis Bisl A sk

o}

9lo]l v AN Z3al Table 79 22 A A g4t
wokr|o] Ak FFE dg‘— shed 27C off 4] 177 4|
mlokgt A3t A sydowi SW4-12) T2k 499 g/l #1 A

R4 424%2 A FF 211 g/lelsdrt

X|ghat =M
A. sydowi SW 4-12] 21uk4k8 5-2] dekdt A3l Ta-

Sucrose 270 g

ZnS0,* 7H,0 0.05 g
FeCl;-6H,0 0.16 g
MgSO,- 7H.O 50 g
NaH,PO,-2H,0O 73 g
CO(NH). 313 g
Tap water to 100 m/
pH 7.0

Table 8. Fatty acid compositions of oil produced by
Aspergillus sydowi SW 4-1

Fatty acid Aspergiilus 0il(%)
Myristic acid trace
Palmitic acid 14.7
Stearic acid 16.4
Oleic acid 14.5
Linoleic acid 53.8
Linolenic acid 0.7

ble 89} #c} #AFS F2 #H4RE palmitic acid,
stearic acid., oleic acid, linoleic acidgith ole} 3+
A= A niger, A luchuensis, Penicillium crustosum,

Alternatia tenuis Mucord " Pythium irregulare®™®)

Fa 2 wbxke] palmitic acid, stearic acid, oleic acid ¢}
linoleic acidels= M. 1o} X3kl or linoleic acidﬁl
gro-8o A terreus? 9] 60.1% Kt kel o5 2]
-G gre] A3 A3 o F-F-5= myristic acnd trace,
palmitic acid 3.6% stearic acid 0.1%. oleic acid 23.8%.
linoleic dLid 64.7% —2.2] 2L linolenic acidv- 3.3%°] ik
Sren g F Ao -2 v v A ] pal-
mitic dud‘l} stearic acid & E3H2]ubibe] A= dF
vl Y& x9ton oleicd linoleic acid % ¥3E3}

Aupabe] gy Rk st
2 %
L‘.U o] ‘ook t"}ié‘, ”»ﬂ%, ‘or‘vli‘v Dﬂjf_ ;_HH X]Zl_%

o}k A *iﬁh 2ol & 917 slo] A sydowi SW 4-1-&
wa) 2Yaigdrh o] 7ol A A Yk HH 27 o] ol
g abgt =) 2l o) sabd B4 o8 Ak A sydowr SW
4-19] HA wjekz A9l 27%2] sucrose”t TR wiF
el A Afe urea® skl C 1N vlE0] 1062 1747,
97C o 4 wReFal S W FAbe AR 499 g/lol%l L,
A2 ggge A% Fand 424%0)vh 2 g 3lel A
QA A sydowi SW 4-12) 7k A2 palmitic acid
27.0%. stearic acid 13.5%, oleic acid 14.9%. linoleic acid
42.3% 32 linoleic acid®} &80l 743 T



