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Abstract

Methods of separating yeast cells from oil-water-cell emulsion and subsequent purification of the-
recovered yeast have been studied. In addition, the results of preliminary feeding experiments in

which a yeast grown on gas oil was incorporated into chick rations are reported.

According to the present study, it appears that the recovery of the yeasts would be easier at pH
9, since the emulsion is relatively more unstable. A class of surface active agent at a concentration
of 0.3% was found to facilitate the separation of the yeast from the emulsion. The use of electrolytes
such as NaCl and KCI were found to be most effective in breaking the emulsion.

Solvent treatment using iso-propyl alcohol and its azeotropic mixture with hexane at 58°C are
particularly suitable for purification of the yeast.

In the feeding experiment it was found that 5 percent of the fishmeal in the control ration could:
be replaced by the yeast with no adverse effect on performance. However, when 8 percent of the-
fish meal in the control ration was replaced by the yeast, some effect on live-weight gain of the:
chicks was observed.
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H. 1. Formulation of experimental diets
Unit: %
A B | c
Ingredient Cont- " ;
rol] § 5 | 3| 5 l 8
SCP o 5.0 50 3.0 50 8o

Fish meal 8.0, 3.00 3.00 50 3.0 0.0
Soybean meal| 19.0 10.5 19.5 19.0 19.5 20.0
Perilla meal 3.0 3.00 3.0 3.0 30 3.0
Wheat meal | 7.1 5.6 5.6 6.5 5.6 4.5
Yellow corn | 60.0! 60.0] 60.0| €0.0] 60.0| 60.0

Oyster shell | 1.1 1.00 1.0 1.1 L0 1.6

D.C.P. 07 18 18 1.3 18 18
Na(Cl 0. 4} 0.4 0.4 0.4 0.4 0.4
Vitaton® 0. 5i 0.5 0. 51 0.5 0.5 0.5
TM10® o1 01 o1 o1 ol o1
DL-methion- 0. 1‘ 0.1 1

ine

0.1[ 0.1 o1 o1
Total

100.0; 100.0; 100.0; 100. OI 100. 0} 100.0

(1) Vitamin and mineral mixture
(2) Antibiotics
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cream from fermented broth
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a8 3. Effect of temperature on the separation

of yeast cells from water-cell-oil emulsion
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# 2. Effect of surfactants on the separation of

yeast cells from the emulsion at different
pH.

! pH
Surfactants, % ; —
] 4 5 6 7 8 9

Control 201 201 99®m 20 99 3pW
Trio® 20 30 40 50 90 9
Tonio @ ;13 — 60 — — 8
Tween 20 | 40 50 60 8 80 60
Tween 60 30 30 30 50 50 60
Tween 80 50 5 5 50 50 60
Span 60 !'30 40 40 40 50 70
Span 80% .70 70 50 30 30 30
Spasol ® 80 8 8 8 70 70
Meltose s .8 8 8 70 70 70
Sorpan® '8 8 8 80 80 80

Aldo'® 80 80 80 80 90
60 60 60 60 60
80 80 80 90

80
80 80 80 80 80
80
70

80
Polyege ® 60
Monogly S-7% . 80
Monogly G-4® 80
Monogly S-5® 80
Monogly O-7% 70

(1) Cell separatad, % of total

(2) NAHA %"431*} AEH

) FEA4A 4EE

(4) g A *c}

&) ArA ’?}—a‘

80 80 80 80
70 70 70 70
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¥ 3. Effect of surfactant (Trio) concentration
on the separation of yeast cells from the

emulsnon at pH 9

’ Concentration of Trxo, %

0.010.05/ 0.1] 0.2 0.3 0.4 0.5

Cells separated,

% of total ‘2°|30¥30180l90l90{ 90
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of cells from the emulsion

/ of separated cell

i Dose, N

| 0.02 ' 0.05 | 0z | 1
NaCl ' 20 80 80 “ —_
KCl 30 70 80 | —
Al (S0 30 40 ' 50 I —
MgCl 20 30 | 50 | —
ZnS0, 40 50 60 | —
CaCl, 0] 20| 4! —
Iso-propyl alcohol ! — — — ‘I 80
n-Butyl alcohol ! — — — 1 g0
o-Cresol — — — 90

Atk -

A%s $F4 E4 51 4
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B 5. Composition of yeast cell samples subj-
ected solvent extraction.

Wet yeast cream Drciigag;east
Cell, % ' 17.5 : 52.3
Moisture, % 70.0 4.7
0il, % 12.5 ; 43.0
g Oil/g dry mert -

SOlld O { 14 0 822

1
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a2 4. Residual oil on yeast cells after

different solvent extraction

28 54 2t wiebzto] MRS 30 BEEE
A 1:30] FYP e BRARET F ¥H
scake o] BRHE miscella 9 Fx & < 50%4 .

H 6. Percent of residual oil on the yeast cells
and total extracted oil after different

solvent extration

| .
Residual oil ‘extracted oil

Solvents g.0il/g. dry |
inert solid | % of total
Acetone j 0.253 l 69.2
Ethyl alcohol i 0.264 | 67.8
Iso-propyl alcohol i 0.164 ! 88.0
Hexane ; 0.190 i 76.8
Petroleum ether ! 0.307 } 62.6
Et}ad: z;lc;\hol-hexane X 0.190 76.9
Iso’-{)r.opyl alcohol-hexane ! 0.194 : 6.4
Al - 4) | ;
,Acgo:ne-\petroleum ether l' 0.317 { 61.4
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BCo AAA AdE FLE 5% HonksEel 4 vl 2t
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kRS vz A e el gebdsE MRS B
gatel Fot 9A FEHm HEHS S @R
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a8 5. Effect of solvent to dried yeast ratio

and extraction time on residual oil

F 7. Chick responses to the dietary inclusion

of S.C.P.
Single-Cell Protein
\\"I‘reatm ent:C ont- :
N rol A | B ’ c
ftems. | 5% | 5% | 3% | 5% |8%

Body gain, g366.3 [348.1 (377.5 | 378.4350.8 1338.6
9% of COntrOIQIOO.O 95.0 1103.0 | 103.3 95.8 | 92.4

Feed-intake,g701 {708 |768 774 666 (713
Feed-efficie- !
ncy .

N"ete““"“'%; 71.1|53.8 | 61.0 | 60.6 | 61.0 | 57.7
Back fat, % | 63.1 | 61.4 —| 69.1|72.2|61.7

Li‘;“ weight, o eqglo 763 —0.826%0.762%0. 911*
{

Mortality, %/ 0 | 16.7 | 16.7 . 8.3|16.7 | 8.3

1.91; 2.031 2.03 2.05 1.90! 2.10

e 9 A2 viksht CAlale 8% Kitol 4 TR
el slagE 2 A9 5% Kl 2z 2t
o4 Jdegot ol M Hd oz A AH A
QxA o E AL dedA gL Ao vy, CAY
o 895 Aittol Al 1vhelwt jAtg Aog Het olg 2
o Aabgel of BaEMAL = £z ¥olE A+
RMRBE S5 24T SEEMES back skin &
zAv @ge 2AG Az B 7oA 2y v 2
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