FFAETANA A8H A2%
Korean J. Biotechnol. Bioeng.
Vol. 8. No. 2. 172—177(1993)

G7e wxTaAe HFAS A% GAHEAZ A4
GAE-NER AL
AT o 4, FZHF)

AT S TG A BT

Production of Single Cell Lipid and Treatment of Wastewater from
Alcohol Manufactory

Chan Yong Lee, *Chong Kwan Kim and **Ke Ho Lee

Dept. of Microbiology Taejon University, Chong Keun Dang Co.*
Dept. of Food Science and Technology, Seoul National University**

ABSTRACT

In order to reduce BOD of wastewater from alcohol distillery manufactory, the production of single
cell lipid was attempted. Among five yeast strains tested, Rhodotorula glutinis was most desirable for
lipid production. Wastewater was treated with 2N NaOH and used as a medium. The optimum pH and
temperature for lipid production were found to be 5.0 and 30°C, respectively. The addition of monobasic
phosphate was good for cultivation of Rhodotorula glutinis. The C/N ratio was an important factor for
lipid production and composition. The best C/N ratio was 50 for the production of single cell lipid. By
cultivation Rhodotorula glutinis for 4 days, 4g/L of single cell lipid was harvested and BOD of

wastewater reduced by 88.7%.
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Table 1. Characteristics of alcoholic distillery
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Table 3. Effect of pretreatments on single cell

wastewater. lipid production and cell growth.

contents(mg/L) Sample C Sample P pretreatments ~ DCW(g/L) Lipid(®) Far coefficient
Reducing Sugar 13300 14200 control 3.14 2040 411
Total Nitrogen 700 800 NaOH 3.22 23.17 5.80
Crude lipid 1500 1450 KOH 3.34 2042 450
Ash 5100 " 5300 Ca(OH), 336 1493 330
TCOD 120,000 128,000 HCl 3.22 17.67 3.70
SCOD 52,000 56,000
BODs 40,000 44,000 121 o4 2087 7Fdxe)E j & pHE 552
TSS 12600 13200 zgstdch. dxet B e g F ofd
pH 410 405 & 0% WA gate] AT Rh-

5 awojee Almshelck.
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A5-A%g AAe MAbs(fat coefficient) o] 713 ¥
& A3E hehfo] Agel TATFE AL

Table 2. Single cell lipid production of five yeast

strains.

Yeast strains DCW(g/L) Lipid(®%) Fat coefficient™
Candida guilliermondsi 498 596 2.23
Hansentda saturnus 490 761 281
L pomyees garkey 284 16.00 341
Rhodsortda gltiris 299 1931 435
Sacchromyces cerevisiae 2.38 10.72 2.10

*g lipid/100g carbon source

H ool Mx2| diHo| o

FAAYF AEA e AR 3 BR
FF7F o8 7 Sl B9 FHE EHA7
2, s JAA)717] 98] 2N NaOH, KOH,
Ca(OH),, ¥ HCI& 5% (v/v)¥ 77 2|3t

odotorula glutinisS w3k A=E Table 39 v}e}
Welen AjetA] o dxzTo viste dHeE
Aeld A gAY 2 AAGFe] w3} o=
olf-2AlE A A aws} o4 & e o
F Sol delgel fste], AAYEFI} ol%
7Vedt olFF, v W3R SoE FHEHA]
Fole} Atg ). =3t de] HelFol e NaOH
o A7} 71 £ AAE W

HH QU2 0| A

Frujokel] 93 QAT AP HAzAL
T8l7] sk, A wike=E deElste 50417
ekt Agg s, A2 #AH XA ¢
& BAM3o Fig. 1o Jelbligich 30°ColA] d-43
3.8g/L, A §F 27.6%2A FHoAA PYake B
oo, Steinberg S(15), Rhim £(16)¢ A
)4 AWARLE 28°C, Enebo (17, 18)9] 27°Cq
Hjgte] FHA AAYALEET} R n2ds &
ek FH7F B A9 2rvl 329s ¥
u Wrto] e} 49 AHdHql o] 44| AHe] H
A& Flolt}.

B =7| pHe| HEF

izl 7] pHE 2.0004 7.07}#) 05 7tHo2
ZAF & FA|FF Rhodotorula glutinisZ vioFs}
o 2 AF}E Fig. 2o Jeplisict. pH 3.0 ofs}el
e A9 4ol AY dejubA] ¢k pH 5.0
oA Az FAFe] HANE Boct A3 gL pH
50004 pH 55744 2 zholflo] Hizts Helrh.
o] Aa}= Allen 5(19), Steinberg £(15)2] A&
3} fARE g vt



Vol.8, No.2

30 6.0
4s.0
25
_ d40 3
g !
Z =
%
L . d30 T
S 20 3.0 3
] =
& 8
= 420 &
[a]
15+
q41.0
10 L L . L L 0.0
15 20 23 30 35 40

Temperature(C)

Fig 1. Effects of cultural temperature on the
growth and lipid content of Rhodotorula
glutinis. The cell were incubated for SOhr
and initial pH, shaking speed were 5.5,
180rpm, respectively.
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Fig. 2. Effects of initial pH on the cell growth and
lipid content of Rhodotorula glutinis. The
cell were incubated for 50hr at 30T,
shaking speed was 180rpm.

Lipid content(4), Dry cell weight(®).
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Fig. 3. Effects of C/N ratio on the fat coefficient
and lipid content of Rhodotorula glutinis.
The cell were incubated for 50hr at 30C
and initial pH, agitation speed were 5.5,
180rpm, respectively.
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Table 4. Effect of phosphate sources on single
cell lipid production and cell growth.

preteatments DCW(g/L)  Lipid®)  Far coefficient
control 3.22 24.17 4.80
KHPO, 3.75 3498 8.52
K:HPO, 3.39 30.30 665
KsPO, 224 1866 272
NaHPO, 373 34.58 8.37
NaHPO, 3.36 2860 6.24
NasPO, 203 1548 2.04

Table 5. Effect of C/N ratio on the fatty acid
composition of single cell lipid.

C/N ratio
F ids
atyaa 17 34 51 6 75
My istic acid 098 090 0.80 1.20 1.23

Palmitic acid 1130 1463 1706 1948 2112
Palmitoleic acid 116 130 1.12 155 162

Unidenfied trace 035  trace 064 031
Stearic acid 5.37 5.76 6.55 7.28 660
Oleic acid 4835 5402 5025 4800 4785

Linoleic acid 1792 1503 1185 1052 1040
Linolenic acid 686 5.34 5.70 443 284
Arachidoic acid 053  trace 0.50 063 048

Toulfanyacdg/l) 131 295 480 524 602
Fat coefficient 985 1109 1203 984 905
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Fig. 4. BOD reduction and fatty acid production
by Rhodotorula glutinis in the 51 jar
fermentor. Initial BOD is 40,000ppm. The
cell were incubated for 50hr at 30C and C
/N ratio, initial pH, agitation speed were
50, 5.5, 500rpm respectively. Aeration was
lvvm.

Relative BOD( ®), Total fatty acid(a).
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