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A review on single cell oil production from food waste
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Table 1: Recent reports of dry cell obtained from rich sources of monosaccharides and disaccharides and fat

content with wastes rich in monosaccharides and disaccharides as a substrate for microbial fermentation
(Spalavisen and Bolmberga 2019).

. - DCW LC
Substrate Microorganisms (L) (%)
Sugarcane molasses Rhodococcus opacus - 53
Gordonia sp. - 96
Cunninghamella 121 32
echinulata
Mortierella 8.5 54
isabellina
Trichosporon 281 624
fermentans
Schizochytrium sp. 3532 42
holasses Candida lipolyvtica - 599
Candida tropicalis - 46.8
Rhodotorula - 69.5
mucilaginosa
Sugar beet molasses and Riodococcus opacus 184 384
SUCrose
Cheese whey Mortierella isabelling 32.0 253
Thamnidium elegans 18.1 -3
Mucor sp. 21.7 2
Sweet whey Rhodococcus opacus - 84
Brewery effluents Rhodotorula glutinis 522 12.5
Sugarcane juice Rhodosporidium 044 gL/h (pilot
roruloides scale)
Sweet sorghum juice Sehizochvirium 9.4 734
limacinum
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Table 2. Recent reports of starch-rich sources obtained from dry cell weight and fat content using starch-rich

waste as a substrate for microbial fermentations (Spalvisen and Bolmberga 2019).

i - DCW LC
Substrate Microorganisms (eL?) (%)
Food waste hydrolysate Schizochytrium 14 16
mangrovel

Chilorella pyrenoidosa 20 20
Galdieria sulphuraria 3.5 -

Chlorella vulgaris 20 35

Yarrowia lipolytica 209 450

Rhodotorula glutinis 14 47

Cryptococcus curvatus 9.4 25

Chlorella pyrenoidosa  31.7 14.1
Potato processing waste- Aspergillus oryzae 35

water
Corn steep water and corn Rhodotorula glutinis 264 289
gluten water

Corn starch wastewater Rhodotorula glutinis 40 35
Cassava starch hydrolysate  Rhodosporidium 22.0 63 .4
toruloides
Com starch hydrolysate and Mortierella isabellina  29.5  31.1

defatted soybean meal
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Table 3. Rich sources of structural polysaccharides (agricultural waste). Recent reports have been obtained

dry cell weight and lipid content) using wastes rich in structural polysaccharides as substrates for microbial

fermentation)

a a

- - DCW LC
Substrate Microorganizms LY (%)
Wheat straw hydrolysate  Cryptococcus curvatus 172 333
Rhodotorula glutinic 138 230
Rhodozporidium forulpides 9.9 246
Lipomyces starkeyi 147 312
Yarrowia lipolvtica 1. 46
Rice straw hydrolyzate Trichosporon fermentans 286 40.1
Com stover hydrolysate  Rhodotorula graminis - 34
Trichosporon cutaneum 1735 233
Mortigrella isabelima 1408 345
Comeob hydrolysate Trichosporan cutanewn 384 32
Criptococcus zp. 126 602
Trichosporon dermatis 244 401
Tarrowia fipolvtica 166 154
Rice hulls hydrolysate Mpriierella sabelling - 643
Wheat bran Rhodococcus opacus - 56
Gordonia zp. - 41
Barley lull hydrolysate Trichosporon cutanewn 175 382
Orange waste Gordonia zp. 138 80
Apple pomace Rhodococcus opacis - 83
Gordonia zp. - 7
Date waste Rhodococcs opacus - 37
Gordonia sp. - 61
Tomato waste hydrolysate Cunninghamella echirdate 113 48
Tomato peel waste Rhodococcus opacis - 7
Gordonia sp. - 1
Sugarcane bagasse Trichosporan fermentars 31 308
hydralysate
Rhodosporidium torulpides 1890 336
Yarrowia lipolytica 137 7383
Yarrowia lipolytica 1142 3383
Sugarcane top hydro-lyzate Rhodosporidiobolus fluvialis 243 73.0
and crude glyeerol
Olive mill waste Rhodococcur opacis - 20
Gordonia sp. - 29
Olrve o1l wastewater Linommcas siarkevi 0054 295
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Table 4. Sources rich in protein or fat. Recent reports obtained dry cell weight and fat content using protein or

fat-rich wastes as microbial fermentation substrates

Substrate Microorganisms ?;;jﬁi} E;E)
Olive oil Rhodococcus opacus 021 19
Gordonia sp. 0.56 13
Sesame oil Rhodococcus opacus 045 67
Gordonia sp. 121 50
Castor o1l Rhodococcus opacus 038 58
Gordonia sp. 0.41 49
Cotton o1l Rhodococcus opacus  0.32 38
Gordonia sp. 048 50
Peanut o1l Rhodococcus opacus 023 52
Gordonia sp. 035 40
Maize oil Rhodococecus opacus 063 40
Gordonia sp. 0.85 40
Sun flower oil Rhodococcus opacus 1.06 44
Gordonia sp. 1.18 52
Rapeseed oil Yarrowia lipelytica - -
Monosodmum glutamate  Rhodotorula glutinis ~ 2.44 9.04
wastewater
Monosodum glutamate  Rhodotorula glutinis 25 20
wastewater
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Abstract:
SCO single cell oil is a suitable alternative source for oils, because it can be used as a raw material in the
production of biofuels and also as a suitable option in the production of essential fatty acids suitable for human
nutrition or as a supplement in animal feed. . However, the usability of SCO is limited due to the high price of
the raw materials used in it. The fermentation process using inexpensive agricultural and industrial wastes can
solve this problem, which are applicable for the production of SCO. The use of these by-products as the main
source of carbon in fermentation not only significantly reduces the overall costs of SCO production, but also
causes the treatment of produced waste streams, thus reducing the negative effects on the environment. .
Because various agricultural and industrial biodegradable by-products can be used in microbial fermentations.
The purpose of this review is to classify and compare usable agricultural residues based on their availability.
Single-cell oils are lipids from bacteria, fungi, yeasts, microscopic cruciferous algae, and protists. These lipids
have different uses depending on their fatty acid composition. SCOs with high saturated fatty acid content are
suitable for biodiesel production, while SCOs rich in unsaturated fatty acids are suitable for human and animal
nutrition.

Keywords: single cell oil, microorganisms, agricultural residues, biodiesel.
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