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Lipid production by oleaginous microorganisms using food
wastes: a review
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Abstract: Food wastes are rich in nutrients and can be used for producing useful chemicals through
biotransformation. Some oleaginous microorganisms can use food wastes to produce lipids and high
value-added metabolites such as polyunsaturated fatty acids, squalene, and carotenoids. This not only
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reduces the production cost, but also improves the economic value of the products, thus has large potential

for commercial production. This review summarized the advances in food waste treatment, with a focus on

the lipid production by oleaginous microorganisms using food wastes. Moreover, challenges and future

directions were prospected with the aim to provide a useful reference for related researchers.

Keywords: oleaginous microorganisms; food wastes; lipid; mixed culture
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Biotransformation process of nutrients in food wastes.
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R 1 XEAIRIE YRR & B B R R A AR R AR 3R

Table I Summary of lipid production by oleaginous microalgae using food wastes
Oleaginous Food waste Source of food wastes Culture mode Culture Lipid  Lipid References
microalgae time (g/L) (%, g/g)
Chlorella Food waste Cafeteria in the Batch 15d 0.03 8.60 [38]
vulgaris FSP-E compost (100%) University of Nottingham
Food waste Malaysia campus 0.24 17.80
compost (75%)
Food waste 0.31 19.80
compost (50%)
Food waste 0.34 20.80
compost (35%)
Food waste 0.37 22.00
compost (25%)
Food waste 0.37 21.50
compost (15%)
Chlorella Food waste A canteen catering Batch 144h 040 31.00 [39]
vulgaris several thousand people
per day in Shandong
University
Chlorella sp. Fasal medium A student canteen at Semi-continuous 18 d 1.80 26.10 [25]
GY-H4 supplemented International College of and mixotrophic
with food waste  Hong Kong, China cultivation
hydrolysate (with
an initial glucose
concentration of
20 g/L)
Chlorella Food waste A canteen in Science Nutrient sufficient 2.8 d - 10.40 [21]
pyrenoidosa hydrolysate Park, Shatin, Hong Kong, batch culture
China, from the same
canteen at different dates
Dunaliella Food waste Slag separator of the food Batch 4d 0.56 16.00 [40]
tertiolecta leachate waste collection point
Cyanobacterium Batch 4d 0.11 7.00
aponinum
Phaeodactylum 3% food wastes ~ Canteen of International Batch 7d - 51.10 [16]
tricornutum hydrolysate College Hong Kong (Sha
(CCMP-2561) Tau Kok, Hong Kong,
China)
Scenedesmus sp. Stimulated food  Mixture of cassava Separated intwo 144h  0.51 38.93 [43]

R-16

waste

starch, corn starch, mung
bean starch, pea starch,
potato starch, sweet potato

starch and wheat starch

chambers with

batch mode
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Table 2 Summary of lipid production by oleaginous yeasts using food wastes

Oleaginous yeasts Food waste Source of food Culture modes Culture Lipid (g/L) Lipid References
substrates wastes time (%, g/g)
Rhodosporidium  Food waste A canteen in the Batch 6d 6.37 52.67 [31]
toruloides 2.1389 saccharified  University of
liquid Science and
Technology Beijing
Rhodosporidium  Food waste A canteen in the Batch two 9 d 9.19 0.20 g/g [48]
toruloides 2.1389 saccharified  University of stage total sugar
liquid Science and fermentation
Technology in Batch with one 6 d 6.37 0.13 g/g
Beijing stage total sugar
fermentation
Rhodosporidium  Food waste Food waste Batch 192 h 12.00 36.50 [49]
toruloides hydrolysate discarded by the  Fed-batch 116 h 26.70 49.50
Y-27012 hospilatity sector
Rhodosporidium ~ Food waste The refectory of  Batch 45h 7.30 22.90 [22]
toruloides Y2 hydrolysate Sichuan University
Rhodosporidium  Food waste The refectory of  Batchindark 5d 3.40 24.10 [23]
toruloides and hydrolysate Sichuan University Batch in light 5d 3.80 25.50
Chlorella vulgaris  without
Rhodosporidium  detoxification Batchindark 5d 3.30 23.50
toruloides and nutrient
addition
Rhodococcus sp.  Food A gift from Dr. Batch 72 h 2.20 69.00 [51]
YHYO1 waste-derived Mi-Sun Kim
volatile fatty ~ (Korea institute of
acids energy research,
Daejeon)
(FF5%)

http://journals.im.ac.cn/cjben
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(£ 2)
Oleaginous yeasts Food waste Source of food Culture modes Culture Lipid (g/L) Lipid References
substrates wastes time (%, g/g)
Rhodotorula Post Student canteen at Batch 6d 3.69 30.00 [54]
glutinis (DSM consumption  Hong Kong Baptist
10134) food waste University, Hong
Yarrowia lipolytica leachate Kong, China Batch 6d 10.20 48.90
(DSM 8218)
Yarrowia lipolytica Supernatant of Dongcun solid Batch 72 h 0.37 18.23 [55]
food waste waste treatment
fermentation  plant (Beijing)
effluent
Starmerella Food waste Chinese restaurant Batch 72 h 28.15 0.26 [19]
bombicola ATCC  hydrolysate, (sophorolipids) (g/g carbon
22214 glucose, oleic source)
acid Fed-batch 92 h 115.00 0.33
(sophorolipids) (g/g carbon
source)
Cryptococcus Fermentation = The Columbia Batch 96 h 0.14 14.90 [30]
albidus (ATCC supernatant of University
10672) food waste cafeteria
Pseudozyma Waste cooking Major restaurant in Batch 10d 60.00 - [20]
aphidis ZJUDM34 oil Hangzhou with (mannosylerythr
soybean oil in the itol lipids)
preparation of
cooked food
Trichosporon Refined The original Batch 96 h 3.40 43.00 [56]
fermentans (CICC soybean oil wastewater was
1368) wastewater obtained from a
soybean oil
refinery plant in
Jilin City, China
Rhodotorula Potato waste  Industrial wastes  Batch at 28 °C 96 h 3.14 16.33 [18]
gracilis ATCC water and Batch at 20 °C 96 h 4.26 19.55
10788 glycerol
fraction

23 WETHR

MR e — IS A I S 2 R A AR, AT
PhE R Z MBS IR A & 0 A1 25
B NREEM Y, R ERCH A .
YIFREFEIT SR IR 579 VA SO Il . SFRBE R K
FTMIEFY A RAENITR, BAEEMAEDE
AR 70 ke 3 A R R R S

. 010-64807509

WFI9E R T 2000 4, Fan 55 & B9 A7 1A
(Schizochytrium sp.) W] LA F & 5 K 5290 H 7=
DHA, 4435 DATIEL R . S8 A PRI AR %
FEW R EYINE, H DHA &40 50 12.6 mg/g.
7.3 mg/g 1 6.2 mg/g, ULEHE IR FFYIFIAE5E
me DHA -G B 5 (H 55 7 % 0 - 1% B 48 B0 B 7
SAERLE, DRRETE T S sp. LR R FEW N
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VIt a9 DHA & & 8 BAmAK, 43910k 203 mg/g
1 6.2-12.3 mg/g', 4R, Pleissner %5 AHF 5%
RI, TV Bt BLROK i) (4 Jof br 3 28 FLTAT
K i AL ) SRR W S5 2 A TR
(Schizochytrium mangroveri) RV AE 1 DHA &%
i ((164.9+£81.9) mg/g Ml (40.3+23.5) mg/g), ¥
o 7R A% 48 1Y b - B EE IR I SR E TN
((124.9+43.1) mg/g 1 (30.2+2.3) mg/g)!**, Hi
VR, B AR T R K A TAL B R 8 B v o
A TR R BRI AR . B IE s R, ko
e (Aurantiochytrium sp.) T66 1] VL& T4 Jif 7
WA W = A Ig Al DHA &4 (431.3 mg/g il
150 mg/g), [RIAHIMAEHAN DHA HREEKF] 6.34 g/L
12,15 g/L; Ak, BT LA IR Z R R P
B (69.31 mg/g A1 1.05 g/L), HE—#RE T T
WAk =2 B E! . DL RS R, Bk
Tl A7 T 8 o by SR AR BT T AR AN 2, ]
A BRI A TEUE B T 2 A B R G AR )4 T
B A 7 s M AR ) (DHA Fff & 0)
Y RTAT PEA) E J s 1]

WA, ARTR )1z 48 ity 3 IR AR A B
oA o —J7 T L USSP 5 Ve sl IR S D Be 20 T
(= HGE R $55RY, 4 T0 AR BERG 48 5T B 3%
AL A e . RSSO, R
DR A R 1 2 AL S5 A R S0, )28 A PR AR S 37 3%
AT , It — 2R Jot b oK S o 111
AR BERT R SR, FEA ESRE T A2
PRI R B ST 3 AR IR B9 o Bz AE R
i R YN T TE R TR 18 A 2E A
(Lentibacillus salarius) NS12IITR 7] LA H /N4
R R KR . B RO g A SR B K fg ), (RS
AW ((3.96+0.009) g/L. (0.96+0.012) g/L FiI
(0.96+0.015) g/L) FNMAE" & ((0.7+0.029) g/L.
(0.16+0.01) g/L F1 (0.20+0.02) g/L) HJ#fK!,
LU, IR ™ 7o 200 T A PR T a7 30 2 7 ek g

http://journals.im.ac.cn/cjben

BB A FE B EY . EAR
FIRHAR S5 80, AT DL sl 22 7 A Ak 3R 1
PR A A A I IR R RRAN TR . oG
7 T TR A 7 e Ak TR o IS 35 0 P e )
R A, A R R b s TR A
S B A IR s O ELRS S il s e T LS
B 50% (A BIRWERR Y EEB) LA 2 AN A
BEWIR, KRS T AT E. RAKADF
FET AL T, i 1 R e 203 3 Ak 4 Jood s 3 14y
A, RIOE A K R AR Kl o
F, LMedhag Jo B iy s et . Hak, =97
JE A A W A A T AT DA B R B, [
A R B B IMELAC 6™ ) (in DHA &
PRI, A R B AR I AR R T
WAL BHEL R IR . B, BERR G R
TORRIAAR A Can el 5 B RE ) X
T >R B AME v 280 B JoE B3 P A L
P/ IN5 % g =3 LB EIE 97 /R S e b
%, A TRRANIIE.
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