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Table 1. Comparison of CSL powder with commercially available analogue.
spray dried ()] film dried (%)} commercial commercial
material®* ()| dry yeast (%)
moisture .80 3.76 5.24 8.43
crude protein 55.78 5.81 43.80 43.06
crude fat 0.08 0.12 0.24 0.810
ash 18.78 9.77 23.64 6.36
reducing sugar 2.21 1.18 6.88 0.51
lactic acid 1.76 1.50 18.29 ——
20 F 20 |

PO,

moisture {2}
=)
N

i L Il i ' il 1

0 1 2 3 4 5 6 7 {day)
Fig. 1. Moisture adsorption test of CSL powder.
@—@: commercial material
O—): CSL~P (spray dried)
A2 CSL~P (film dried)
X—X : commercial dry yeast
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Fig. 2. The effect of lactic acid content on moisture
adsorption of CSL powder.

O—:  lactic acid 11.04%
AH—A lactic acid  5.02%
X~—X i lactic acid 2.46%
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Table 2. Proximate analysis of CSL powder.

moisture crude protein crude fat ash total sugar
(% (%) %)
CSL-P 5.0-5.5 55.0~55.5 0.10-0.12 18.0-19.0 7.0-7.5
Table 3. Amino acid composition.
CSL-p* CcsL* S.cerevisiae 1AM 4125
3] (%) mycellium (%)

Lysine 1.93 1.43 4,19
Histidine 1.58 1.14 1.05
Arginine 3.13 2.25 2.51
Aspartic acid 3.04 2.71 3.61
Threonine 2.08 1.43 1.95
Serine 2.28 2.10 2.20
Glutamic acid 8.19 5.82 4,07
Proline 3.81 2.71 2.70
Glycine 2.71 1.96 1.58
Alanine 4.12 2.87 1.92
Valine 2.58 1.55 2.30
Methionine 0.87 0.80 0.72
Isoleucine 1.52 0.90 1.93
Leucine 3.97 3.35 2.72
Tyrosine 1.54 1.31 1.70
Phenylalanine 1.55 1.41 1.77
Cystine — 0.88 0.08
Tryptophan 0.60%*
Ammonia 0.97 0.85 0.68
Total 45.88 35.37 38.128

*These values were obtained at Aichi prefectural food industry institute.
**Hydrolysis was done by another method for tryptophan analysis.
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Table 4. Vitamin composition of CSL powder.

CSL~-1 FF1500** CsL*2
(mg%) (mg®) (mg®)
vitamin By 1.20 0.10 0.49
2 2.00 5.06 1.04
%“ 2.36 0.36 1.52
12 — — o
nicotinic acid 18.80 36.0 15.43
pantothenic acid 13.91 2.82 2.58
folic acid 0.29 0.74 0.22
biotin 0.067 0.20 0.0088
inositol 1650 780 1283
choline 455 576 123.5
vitamin D 1.1 e
E 1.87 e —
«1 Commercial feedstuff for fishery, by-product

of inosinic acid production industry

+2  The values walues were corrected as dry matter.

Table 6. Temporary standard of CSL powder for feedstuff.
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Table 5. Mineral composition
of CSL powder.

content %
K 7.47
Ca 0.02
Mg 0.01
Na 2.17
P20s 8.37

color PH moisturejcrude protein jcrude fat 3?2) total sugar
CSL-P  |pale yellow }weakly |5.0-8.0 55 0.10 18.0 7.0
~ yellow acidic
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Table 7. Composition of experimental feeds for chicken feeding test.

control

test

commercial feedstuff
for chicken

commercial feedstuff
for chicken

composition® after hatch 70% after hatch 70.0%
deffated soybean cake 20% CSL-P 14.4%
corn 10% corn 15.6%
crude protein 25.2% 25.1%
+content of crude protein
commercial feedstuff for chicken
after hatch (Z5) -ovoerrvrererniiin, 22
CSL-P (%) +rrrvveereveommmmaenenannniniiinnininees 59
deffated soybean cake (Z5) «-reererivrneinnens 44.8
corn (%) ............................................. 8'2
Table 8. The result of chicken feeding.
week 1 2 3 4 1-4
body weight égg 83x2 164+12 281412 39143 —
control jweight gain (g 4642 8148 9942 12948 355
feed requirement ratiojl1.4140.02 11.50£0.00 | 1.88::0.04% 1.90%0.07 1.74
body weight égg 914 186+ 7 3108 439+12 R
test Jweight gain (g 53+4 9543 124+1 130+5 402
feed requirement ratio}l.414+0,09 11.43%20.08 | 1.68+0.02] 2.13+0.14 1.72

(1) Initial mean weight of chicken is 38g.

(2) feed requirement ratio = feed intake/increased weight

Table 9. The result of eel feeding.

control test
initial weight (ke) 20.0 20.0
final weight (kg) 27.4 30.7
veight gain (kg) 7.4 10.7
total feed intake (kg) 24,68 24.68
feed efficiency® 0.299 0.433

«feed efficiency = weight gain/total feed intake
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Summary

In previous papers, the yeast, S. cerevisiae 1AM 4125, was found excellent for removing lactic acid in corn steep
liquor™.  This paper presents the practical results of lactic acid removal by yeast treatment, pulverizing conditions
and nutritional evaluation of CSL powder.

The {ollowing results were obtained:
Yeast treatment remarkably reduced lactic acid content in CSL from 20% to 1.5%.
CSL treated with yeast could be easily pulverized by a spray or film dryer.
The moisture adsorption activity of CSL powder depends on lactic acid concentration.
Analytical results of CSL powder on protein content, amino acid composition, vitamines and other components

B

showed CSL powder to be improved more nutritionally than the original CSL.
5. A feeding test on chicken and eel indicated the addition of CSL powder to feed to promote growth, particularly
that in the first stage after chicken hatching.





