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The Production of

Eicosapentaenoic Acid by

SUMMARY

There is a growing interest in sources alternative to fish oil of long chain polyunsaturated fatty
acids (PUFA) particularly the w-3 PUFA's such as eicosapentaenoic acid (EPA). The current study
aims to produce w-3 PUFA’s, by solid state fungal fermentation, on barley spent grain, a by
product of the brewing industry and a food grade waste. The substrate has a high protein and
fat content (21-25% and 9-10% respectively on a dry basis).

The enzymes used by the fungi to produce w-3 PUFA’s convert a-linolenic acid (ALA) into EPA.
In this study the substrate was supplemented with linseed oil (containing approximately 60%
ALA) to determine the effect of ALA on growth and PUFA-production.

METHODOLOGY

Fungalisolates of Mortierella kuhlmanii, M. alpina, M. antarctica, M. sarnyensis and M. parvispora
were obtained from Dr A Botha (University of Stellenbosch). Stock cultures were held on Malt

Extract Agar (MEA) slopes at 5°C.

Barley spent grain (BSG) substrate series was prepared with and without lipid supplementation
(13% linseed oll), sterilised and inoculated with prepared homogenised inoculum. The series
were incubated at 22°C for 3 days, followed by incubation at 12°C for 7 days. The fermented
BSG was harvested, weighed and dried at 50°C for 4 days and analysed for the presence of
PUFA. The amount of fungal growth in fermented BSG was determined by performing plate
counts on MEA. Lipid extraction and determination of the fat content was done by the method

of Folch (1957).

RESULTS AND DISCUSSION
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The production of PUFA was enhanced by the addition of linseed oil (Figure 2).

Isolate No Fungal Isolate Fungal Growth (cfu/g)
BSG with no supplement BSGsYSSIe]rieO/;iLSO

Mo 018 Mortierella kuhlmanii 2,0 x103 3,0 x 102
Mo 038 M alpina 4,5x10* 8,5 x 104
Mo 059 M antarctica (49) 2,0x10* 1,2x10°
Mo 064 M sarnyensis (4n) 3,0 x10° ND
Mo 074 Mortierella spp (5€e) 2,0x 10 1,1 x 10?2
Mo 077 M alpina (5h) 4,0x 10! 9,5 x 102
Mo 081 M parvispora (9¢) 4,5 x 10! <10
Mo 085 M antarctica (9g) 3,5x 10! 5,0 x 10?
Control BSG, not inoculated <10 <10
Cfu/g = colony forming units per gram
ND = not done

Table 1: Growth of 8 fungal strains on barley spent grain (BSG)
supplemented with 13% linseed oil (w/w)

Three of the fungal strains grew better on spent grain supplemented with 13% linseed oil, while
4 other fungal strains grew better on BSG with no supplement. The addition of linseed oil to

the substrate did therefore not appear to have an influence on the growth of the fungi or the
colonisation of the BSG (Table 1).

Mo 018, Mo 059, Mo 064, Mo 077, Mo 081 and Mo 085 produced considerably more EPA when
the w-3 precursor was added to the substrate. The production of EPA by Mo 074 (Mortierella

spp) was increased from 0,5 mg to 4,1 mg EPA per g of substrate (on a dry base) with the
addition of 13% linseed oil.

CONCLUSION

According to the results of this study long chain PUFAs and EPA can be produced on dried barley
spent grain by solid state fungal cultivation. The production of EPA is enhanced by the addition
of linseed oil to the substrate.
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