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In order to select jLinolenic acid (GLA)-producing fungi, a total of forty-four strains of 4 genera such as Phy-
tophthora, Pythium, Mucor and Rhizopus were obtained from Koran Agricultural Culture Collection (KACC) and
then analysed by using GC-FID and GC-MS. GLA was detected on 39 fungal strains, and the highest rate of GLA
was found as 24.8% of total fatty acids on Mucor hiemalis f. sp. hiemalis KACC 40264. Total GLA content of
Zygomycota was comparatively high - Mucor (14.2%) and Rhizopus (14.3%), whereas that of Oomycetes was low
- Phytophthora (3.3%) and Pythium (3.0%). Moreover, total fatty acids of the Zygomycota fungi such as Mucor
(15.4 mg/100 ml) and Rhizopus (7.1 mg/100 ml) were higher compared with the Oomycetes such as Phytophthora
(2.6 mg/100 ml) and Pythium (4.5 mg/100 ml). Thus, two genera such as Mucor and Rhizopus have higher potential
as an useful microbial resource. The total fatty acid content varies even within the strains of the same genus e.g.
Mucor. M. blumbeus KACC 40935 showed the highest values on productivity (18.2%) of GLA and total fatty acid

contents (50.8 mg/100 m!/ liquid medium).
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et al., 1972; Certik et al., 1977; Owen and Ajay, 2005).
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octadecatrienoic acid(GLA)7} docosahexaenoic acid(DHA),
a-linolenic acid(ALA) &3 7 4ol =opA|aL
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ramanniana EAHOIA S &85 A ZujFPHoRE ¥
Al AFAAE EE Ith(Hiruta e al., 1996).
2o= GLAE AA3H= Rhizopusss =80 45 F2t
T2 NEste] Akl AFoA AH GLAE HF e
WiHol /e e 5 A=l o gL 2§
£A37t F7kska Utk(Elena et al, 2001; Xian et al.,
2003).

2 AFoM = GLAE sk s vAEArd s
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e W

A=

KACCZHE YR F5(Table 1)= potato dextrose
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pmlZE B o g 13 Fob wjgsiion o
E AE 100 mis AAA L oM F4 5AA7 o
29 Bt FAAZE sktk(Jessup et al., 1976).
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Gas Chromatograph-Mass Spectrometer
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Fig. 1. GC/EI-MS full scan spectra of the methylesters of (a)
o-linolenic acid (ALA/18:3n-3) and (b) jLinolenic
acid (GLA/18:3n-6).
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Table 1. The fatty acid composition and total fatty acid amounts of 44 fungal strains belonging to Mucor, Phytophthora, Pythium

and Rhizopus species

KACC Fatty acid composition (%)" Total
Scientific name

no. U, U, U, 16:0 18:0 181 182 GLA 183  (mg)

Mucor ambigus 40286 0.3 0.1 1.4 2.1 143 504 269 4.5 8.2
M. blumbeus 40935 0.3 0.5 39 4.5 44 476 206 18.2 50.8
M. circinelloides 41329 -° 1.7 132 56 499 11.1 18.5 5.4
M. circinelloides 40295 - 1.3 2.7 20.0 47.0 15.5 13.5 9.5
M. hiemalis 40228 - 0.7 1.7 214 478 17.7 10.7 13.9
M. hiemalis 40288 - 0.2 22 1.1 8.0 53.5 16.6 18.4 14.7
M. hiemalis f. hiemalis 40271 0.4 0.6 40 226 48.8 12.1 11.5 49.6
M. hiemalis f. hiemalis 40264 - 0.8 1.8 14.6 3.5 39.6 149 248 5.8
M. hiemalis f. silvaticus 40260 0.3 0.4 29 3.6 60.4 152 17.2 329
M. miehei 40290 29 298 34 36.4 17.6 9.9 44
M. mucedo 41768 48 285 10.6 156  24.1 16.1 0.3 8.0
M. mucedo 41769 7.1 272 5.6 159 233 20.9 4.1
M. plumbeus 41331 0.4 0.9 46 235 5.8 39.7 10.1 15.0 30.5
M. pyriformis 41010 44 211 5.1 313 21.1 17.0 4.8
M. racemosus 41012 1.3 1.0 44  20.6 11.6 39.9 10.9 10.3 10.8
M. racemosus 40287 2.7 355 5.8 342 11.0 10.8 1.4
M. racemosus 41332 0.4 0.1 4.0 2.9 59.3 18.3 15.0 20.5
Mucor sp. 40262 1.2 3.1 25.8 2.8 382 123 16.6 2.0
Phytophthora cambivora 40159 0.2 10.9 41.5 0.4 22.8 23.1 1.1 4.5
P. cinnamomi 40182 11.9 339 22.1 26.6 5.5 2.0
P, citricola 40184 10.7 283 32 176  40.2 2.6
P, citrophthora 40188 13.1 39.8 1.6 257 18.3 1.5 39
P cryptogea 40469 0.8 0.9 26.8  26.5 1.0 228 17.6 3.6 1.7
P cryptogea 40702 0.3 0.2 20.3 0.9 1.1 39.1 32.8 53 5.5
P drechsleri 40190 0.5 1.2 20.5 30.6 253 174 4.5 2.5
P. erythroseptica 40200 16.5 31.3 15.5 36.7 0.5
P. nicotianae 40402 20.3 324 3.8 21.5 22.0 0.6
Pythium debaryanum 41052 16.3 2.8 2.7 38.1 37.8 23 9.8
Pyt. inflatum 41055 1.6 274 9.7 37.4 133 10.6 39
Pyt irregulare 41075 9.6 41.9 7.0 35.8 3.8 1.9 1.6
Pyt irregulare 41075 9.2 6.2 53 42.4 352 1.7 6.0
Pyt. paroecandrum 41059 10.0 30 32 31.6 23.5 1.3 0.4 6.9
Pyt. sylvaticum 41061 11.9 31.9 4.1 18.3 31.5 23 3.6
Pyt ultimum 41062 11.8 294 29 227 31.0 22 1.8
Pyt. mamillatum 41076 1.2 10.3 30.9 33 252 270 2.1 2.7
Rhizopus acidus 40535 0.8 2.7 11.4 47.1 20.5 17.5 100 10.4
R. delemar 40296 6.1 19.0 38.6 126 237 5.5
R. formosaensis 40533 1.6 2.9 28.7 11.3 449 10.6 6.8
R. japonicus 40536 0.7 0.6 64.9 17.8 16.0 20.0
R. microsporus 41363 1.4 1.1 29.1 15.0 26.3 11.4 15.7 4.4
R. oryzae 40297 0.1 0.4 08 224 10.1 335 21.6 11.1 4.6
R. shanghaiensis 40534 0.5 23.6 10.2 36.2 15.6 139 5.8
R. stolonifer var. stolonifer 41364 0.3 0.8 30.2 7.6 334 13.0 14.7 32
R. oryzae 40936 0.5 19.9 12.6 36.7 154 149 39

*U = unidentified fatty acid, 16:0 =, 18:0 =, GLA = linoleic acid.
°®_ =not detected.
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Table 2. The means of fatty acid composition and total fatty acid amounts of 4 genera of Mucor, Phytophthora, Pythium and

Rhizopus

Scientifi Fatty acid composition (%) Total
cientific name a
U,* U,* U,* 16:0 18:0 18:1 18:2 GLA 18:3 (mg/100 m/ LM’)
Mucor 04 0.5 32 15.5 8.1 41.5 16.3 14.2 0.3 15.40
Phytophthora 0.4 0.7 16.2 28.4 1.8 23.1 26.1 33 2.64
Pythium 1.2 10.0 25.0 43 31.1 25.0 3.0 04 4.54
Rhizopus 0.7 0.3 0.8 15.2 143 352 19.2 143 7.18

*U = unidentified fatty acid.
LM = liquid medium.

7V =2 15.4 mg/100 mZF 24 =4 et Mucor
SYME #4FEE Z 2PolE YEREE 18.2%9]
GLAE gz AikgaFe] 50.8 mg/100 m7HA] o]
E Mucor blumbeus KACC 409350] AA|Z o=z 713 &
Ho| F2 #FE H7HEUAA. At TS AT
GLA®| A3 sl & #FEv 2 £9
KACC 40264(M. hiemalis f. sp. hiemalis)?t 24.8%(5.8
mg/100 miEA 7173 2O KACC 40286(M. ambigus)
2 4.5%2X 2 AolE UERATH KACC 40264= %=
= 2o} AMAESH(5.8 mg/100 ml)o] KACC 409359
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and Jones, 1991).
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9] GLA FdARE A= 88 + e
Zo= e
¥ 2
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GLAE BRISIH O™, M. hiemalis f. sp. hiemalis KACC
40264 o= GLAS] 2AH7F AA] Aate] 24.8%
24 7P =2 HES vERlTh &1 AAAQ) GLA
SR Mucor £(14.2%)3 Rhizopus 45(14.3%)%] Zygo-
mycota?} AR =& FHFS, 183 Phytophthora
2:(3.3%)2 Pythium 4:(3.0%)2] Oomycotats S+ S
< UepdoEA FEig FEAds vERT A
ZolM = Mucor %(15.4 mg/100 ml)=+ Rhizopus 4:(7.1
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(4.5 mg/100 mHETF =A JERA A H o= Ak
< Aok 783 AR H7EE AT Mucor <5
HellMe Az 2 AolE Yehlletl 18.2%°] GLA
5 Aoz AAEFo]l 50.8 mg/100 mi7FA] ©]&
Mucor blumbeus KACC 409357} AAH o=z 717 &g
o] & #F= HIIEUT).
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