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ABSTRACT

Sngle cell oil have been researched many years, the paper introduced the advantage of microorganism which can
produce the lipid, analysis the Comparison of fatty acids from the fungal oil, summarizing the use of fungal oil in the
food industry ,the bio-energy etc. in the future.
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INTRODUCTION

Single cell oils might be defined as the edibles abtainable from microorganisms being similar ypet and

composition to those oils and fats from plants mimels. in a world it is extracted from microorgams, such as
ARA, DHA. both fatty acids are mainly produced b Wlartek corrently. They are usually used to beeddith

infant food for required nutritions. At the samendi, it has been demonstrated that single cell cdis be

transformed to FAME (fatty acid methyl esters) bgams of both enzymatic and inorganic catalysis @wsetl in

bio-energy[1] [2], [3].

1 The advantage of microorganism which can producethelipid
1.1 The use of microbes as feedstock for biodikasladvantages such as their short life cycle,inegjless labor
and lower land resources, are easier to scalendpai@ less affected by venue, season or climate [4

1.2 Microbial growth is rapid reproduction, stroagaptability, short growth cycle, easy to culture avariety
improvement .Source of microbial growth required raaterials are very abundant and cheap, microhenwke
use of agricultural and sideline products, food cpssing, paper industry waste (such as whey, nesass
saccharification) as medium material, the proces®iy conducive to waste recycling and environdgmtotection

[5].

1.3 Microbe have the ability of oxidation, desatimma hydrogenation and can improve the structur®dFAs, and
the formation of oil and other products such agging vitamins, antioxidants, etc.

1.4 The medium product composition varies greaith whe characteristics of different strains, mimds suitable
for the development of some functional oil. Complawth soybean oil, palm oil, sunflower oil, oil quucts,
microbial oil higher nutritional value; it contairatty acids which cannot be synthesized by plamd animals,
such as gammg-Linolenic acid (GLA), linoleic acid, arachidonicid (ARA), Eicosapentaenoic acid (EPA) and
Docosahexaenoic Acid (DHA) etc.. Oleaginous micabbrease composition is characteristics [6],[7].

1.5 Microbial oils of PUFA can be used as functidioad, and other large amounts of fatty acids lbardeveloped
as a new microbial biodiesel, biomass energy.
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2 Comparison of fatty acids
At present already it is reported that a lot of nmérganisms can produce oil, summarizing fatty @cichposition in

the table.
Tablel. Comparison of fatty acidsin different microbial cells

Oil

strain content palmitic acid palmitoleic Stearic acid  oleic acid linol(e)ic Linolenic
(%) (16:0 acid (16:D (18:0 (18:D acid (18:2)  acid (18:3)

yesat
Cryptococcus albidus 65 16 1 3 56 —
Yarrowialipolytica 32-36 11 6 1 28 51 1
Rhodosporidiumtorul oides 72 24.3 11 7.7 54.6 21 —
Cryptococcus albidun 58 25 — 10 57 7 —
Lipomycedlipofera 64 37 4 7 48 3 —
Lipomyces 63 34 6 5 51 3 —
Rhodotorula mucilaginosa 72 37 1 3 47 8 —
Rhodosporidium toru
loides 66 18 3 3 66 — —
Rhodotorula glutinis 56 34.31 3.8 2.00 10.20
Trichospiron pullulans 65 15 — 2 57 24 1
mold
Tolyposporium 41 7 1 5 81 2 —
Clavicepspurpurea 31~60 23 6 2 19 8 42
Asoergullus terreus 57 23 — — 14 40 21
Rhizopus arrizus 26 18 — 6.6 31.6 32.8 4.6
Tolyposporium 41 7 1 5 81 2 —

In fungal, the high content of oil is in yeast egkdd to some characteristics of yeast, the ygasore suitable for
oil production. The fatty acid composition of yesaahd moulds are similar, the content of palmiticl and oleic
acid is higher than other fatty acid content [8].

3 The use of Fungal oil

Fungal oil with polyunsaturated fatty acid (PUFAs) the development of the most attention, PUFAs rhasy
physiological function [9], so they are widely usadhe food (food nutrition fortifier, functiondctor), medicine,
chemical (cosmetics) feed industry etc [10].

3.1 Application of fungal oil in food field

Fungal oil contain a lot of fatty acid , includiddRA and DHA, which are important in period of rhan
brain growth occurs during the last trimesterfero and during the first 12 months of pasthlife.
So many kind of milk are added to ARA and DHA, besm It was also found that the single cell oil pritbn by
oleaginous Fungal has many advantages due toft#stigrowth rate, high oil content and the resemisaof their
triacylglycerol fraction to plant oil [11].

3.2 Application of fungal oil in the petrochemidaid

In the past years, biodiesel, which is biodegraglatdn be used without modifying existing engirse®l produces
less harmful gas emissions such as sulfur oxiderbesived increasing attention because of the enmiental
pollution and energy crisis worldwide. It has beeported that bio- diesel reduces net carbon degighissions by
78% on a life-cycle basis when compared to conweati diesel fuel. Biodiesel can be produced by
transesterification of triacylglycerols from renevealtbiomass (single cell oils), yielding monoalkyters of
long-chain fatty acids with short-chainalcoholsodiesel come from various animal, vegetable oikebterification
or transesterification process, while the majooitynicrobial oil composition is similar to vegetalils in general,
including C16 and C18 fatty acids, such as oleid,ggoalmitic acid, linoleic acid and stearic aciberefore the
microbial oil can substitute vegetable oil to proeibiodiesel, due to technical and economic reasortbe past
single cell oil few large-scale production was med, but with the development of fermentation wial oil
industrial , more and more new progress was madmgie cell oil which will be used to produce hieskl[12].

3.3 Application of fungal oil in cosmetics area

PUFAs play a important pole in caring the skin,moting hair growth, can add to the beauty in wagltiosmetics
of some natural oils and fats, there is nutritiopadtective effect of ARA and GLA to the skin. Suah Nioxin
bionutrient cleanser which contain some of ARA &idA.

3.4Application of fungal oil in health care

Functional oils consist of triglyceride, including other nutritional elements such asVE, phosptid$, sterols and
other lipids, which have certain function it is bénial to human health. Fatty acids are defined@spounds that
are composed of long chains of carbon and hydra@gems (referred to as hydrocarbon molecules) coinigia
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carboxylic acid moiety at one end (a carboxylidasiwritten —COOH). See the structure of the Ii®ea fatty acid,
palmitic acid, in the Figure below. When fatty acabnate their hydrogen ion, which occurs readilytgsiological
pH, the hydroxyl group (—OH) is negatively chargéte numbering of carbons in fatty acids begin$wie carbon
of the carboxylic acid group [13].

The clinical significance of omega fatty acids lpgrgmarily in the role they play in inflammatoryemwts in the body.
Indeed, the interplay between pro-inflammatory rooles derived from omega-6 PUFAs and the anti-mniffetory
actions of molecules derived from omega-3 PUFAsedies the significant cardiovascular benefitsilatitable to
increasing ones consumption of omega-3 PUFAs vatithe same time decreasing consumption of ome@jdFeés.
The typical Western diet rich in animal fats andtipdly hydrogenated vegetable oils contributeshi high ratio of
omega-6 PUFAs relative to omega-3 PUFAs found iluleg lipids.

While it is not the intention of this discussiondover the science of omega PUFAs in detall, iitnigortant to have
a basic understanding in order to fully apprectate significant clinical benefits that can be gdirfieom simple
changes in ones dietary habits or supplement intake

4. Method of fungal oil extraction

4.1 Soxhlet extraction

The cells in the cultures were collected and wagshege times by entrifugation at 5000xg an@ 4vith sterile
saline water. The washed cells were dried &t 8ntil their weight was constant. The total lipidsthe cells were
extracted according to Folch et al. [14]. The mdtlssimple, which need not the expensive equipsient

4.2 Supercritical-C@luid extraction

The cells in the cultures were collected and waghege times by centrifugation at 5000xg arid #vith sterile
saline water. The washed cells were dried at amtil their weight was constant. The cells werimdgd, in the
suitable temperature and pressure the equipmeSudrcritical-Cluid.

The purity of fungal oil by supercritical-Gfluid extraction was high [15].

4.3 Organic solvent extraction

The cells in the cultures were collected and waghege times by centrifugation at 5000xg arid #vith sterile
saline water. The cell precipitation was added rtitom, the ratio was per gram cell to 3mL chlorofoand
methanol, Oscillating and mixing with 2 minute, adgdto 1mL chloroform after Oscillating and mixingth 2
minute, adding 4mL Sodium chloride, centrifugatian 5000xg for 5 minute, extraction the chloroforaydr,
removing chloroform to obtain oil[16].

4.4Acid-heating extraction

The cells in the cultures were collected and waghege times by centrifugation at 5000xg arid #vith sterile
saline water. precipitation is added 6mL 4mol/L toghloric acid per gram, mixing and placing at rommperature
for 30min, and boiling water bath for 3min, fasbting at -20C, adding to 1mL chloroform after Oscillating and
mixing with 2 minute, adding 4mL Sodium chloridegntrifugation at 5000xg for 5 minute, extractiore th
chloroform layer, removing chloroform to obtain Hil7].

CONCLUSION

Fungal oil contain a lot of PUFAs which is importamaterial in food and other area, with researchumgal oil, it
will have more function and uses.
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