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Studies on Value-Added Utilization of Corn Steep Liquor,
a Byproduct of the Corn Starch Plant

Part 1.

Selection of Yeast Well-grown in Corn Steep Liquor

Akio Takr¥, Taizo Miwa*, Makoto HisamaTsu and Tetsuya YAMADA
Department of Agricultural Chemistry, Faculty of Agriculture,
Mie University, Tsu, 514 Japan
#*Nippon Shokuhin-Kako Co., Fuji, 417 Japan

I & B
T VA =TT~ A Y —F T D

B, = AFq—TUh -2 E UTHEET S,
Hit, ZORERIET, £I5H5ILE%0.1~0.3%D
IEHRARILC 45~50°C, #140~ A8IE M FLAE S/ 5 & 7 2%
LET TR DY, BT A, Bl S
il & hpe BT & TRIBA50% Witk & Cilki
END, TORMS RIS Ta- v A5 17
-y Thh,

DD~ AT A4 TN~ EISAHILEISE
WENLWENREE, 75 F, 738 B Y
¥ I UEPETNLIE,, RERICILBERST b
b7z, TORBOBBTERSRAMS RS E
RO TRBEMOEH S DTH D, BAE, EFHASE
BEMTETH Y, WIHEWE, €53y, 730
B, ROBERARICBU ARG & LTELH
HahTwb, $ha—-rZVFr74— FIZIRE LY
L CERASEER L LCHHshicfBshTns, L

sl 6248 7 A28 420

L, I=YRT 4T Yh—~EE RO, 73 6
BT F P& O CHM A R T, SR cH
BIBSHEETHI LI LY, WHEOHFETIHELRTE
TV TRAFBHIA VS, RGP HEBETH 5,
oT, BYEW D -7 v A N— 2 S L
TATHHL, EHLINT 74— FE LTSN
NTVD, TOHEET v A 23— OFEMIH % 5 5 15
TR TWBS, IO CERE T > 20 Lwn
O =2 RF 4 — 7Y J — JE OB O S A
CEFRTHD,

ST, Hik QU BN O B 5 BERH R SR 7
IO E B9 &+ B R WARL I T 554
A AL (RSN, Gl H RSB %
BB BT, BRI D W T O A
B B OMEDH B, 0¥ AF 4 =T
7 = & BT B4 A IF%E 1 Conrady®, #i:AY &0
WEPFHLDHTHD, FHOE, T~V AF 4~
W - E LTTER T AISHE L, 0
M ORBECTHLBMEEFOL D FIEHE LT, B4
BRERDIETO~ Y AT 4~ TV — OFAE % 1
ST, HIMBEOWE VIS A EET S 2 HIY



54 i

Mk - =4 %8

7N AN 1) U

tLTméc$wT& D= RF A4 — T H— D,
RIS L OIS A B li&%i’lkowffﬁn
’;."ﬂ'tf:‘ﬂ EFOMREERLD OCTHET

0 % B 5 &

1# W

Saccharomyces 5%, Hansenula 18, Candida &, Rho-
dotorula 1%, Pichia J&, Cryptococcus &, Debaryomyces
&, Torulopsis 1%, Kloeckera Ji, OB HMRW L L,
$ . SIS 30°C, 4BIGIIBEAE L7 b 0 R e
& LTH7,

2. A7)y VAR ED -V AT 4 =T
— ML

(1) FLBEA ML
oo M 2.5%
RSPy 0.2%
Bl & 2 0.3%
KH,PO, 0.04%
MgS0,7H,0 0.02%

(2) a—YRAF4—T)h—HH

KW‘mm~*~>x%4—fuw b B AL

R OB OB R b & LTl
2*/X74“7Uw~dﬁﬂkvﬁbbbm%m
FEM, BN LI L o TGS R D3RS b

%, Table L IR L7Z2L OB TH B,

Table 1. Composition of corn steep liquor.
(before condensation)
total solid 6.0~7.0%
lactic acid 1.6~2.0%
reducing sugar 0.4~-0.5%
total nitrogen 0.4~0.6%
ash 1L1~1.3%
pH 3.6~3.8
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(1)  Saccharomyces cerevisiae var. ellipsoideus TAM

4125

(2)  Pichia pseudomolymorpha PF~18

(3)  Debaryomyces cantarellii DF—1

(4)  Saccharomyces microellipsodes AS—2

(8) Candida catenulata C—~19

(8) Candida utilis C~31

(7)  Candida lipolytica C—40

(8)  Cryptococcus laurentii HC—~1

(9)  Rhodotorula mucilaginosa HR—14

(0  Klveckera SP 2201
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Table 2. Growth of yeast on lactic acid medium and corn steep liquor by shak-
ing culture in test tube.

Yeast Lactic acid medium | Corn steep liquor

C. catenulata C~-19 + -+ -+ + 4
C. lipolytica C-40 + -+ + -+
C. parapsilosis IFO 1022 + -
C. tropicalis IFO 0618 - +
C. utilis IFO 1086 + +
C. utilis C-31 + 4 ++ -+
Cryptococcus laurentii HC1 + + + -+
D. cantarellii DF1 ++ + -+
H. anomala TAM 4213 + +
H. anomala 1AM 4713 + -
H. capsulata IFO 0974 * -
H. dimennae H57 + -
Kloeckera sp. 2201 + A+ -+ “+ 4 -+
P fermentans PF1 - -
P, pseudomolymorpha PF18 + -+ -+ +
P pinus IFO 1342 + -
P trehalephile 1282 - -
Rh. mucilaginosa HR14 -+t + -+
S. carlsbergensis IFO 2005 + +
S. cerevisiae Hansen 1FO 0850 + +
S. carlsbergensis Hansen IFO 1167 * +
S. cerevisiae Hansen 1FO 0306 + +
S. cerevisiae Hansen IFO 0308 + +
S. cerevisiae var. ellipsoidens 1AM 4125 + -+ -+ + A+
S. fermentati AS20 - -
S. kirin IFO 2017 + +
S. microellipsodes AS2 + 4 + -+
T. aylinus IFO 054 + +

+++  Very good growth
+ Good growth
+ Poor growth
- Non growth
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Table 3. Growth of yeasts on lactic acid medium and corn steep liquor by shaking culture in 500
ml Sakaguchi flask.

*Lactic acid medium **CLS medium
straim mycellium residual residual

pH dry matter (g/1) | lactic acid (%) pH lactic acid (%)
C. catemulata C~19 7.25 552 0.81 3.85 170
6.70 5.20 0.92 3.55 1.62
C lipolytica C-40 542 4.79 1.48 4.10 1.54
4.40 4.96 1.32 4.33 1.12
C utilis C~31 7.90 5.36 0.62 7.01 0.14
7.70 6.62 0.42 6.02 0.36
Cryptococcus laurentii  HC-1 3.70 0.97 244 3.90 1.64
3.90 1.20 2.10 4.05 1.61
D. cantarellii DF1 3.75 0.57 2.42 4.65 1.38
3.70 0.73 - 2.44 4.30 1.30
Kloeckera sp. 2201 7.32 5.62 0.67 5.58 0.74
7.20 5.37 0.73 4.98 0.62
P. pseudomolymorpha PF~-18 3.68 0.21 2.09 3.75 1.73
3.60 0.21 2.44 3.55 1.83
Rh. mucilaginosa HR-14 3.72 0.78 2.40 3.86 1.60
3.80 1.17 207 3.60 1.33
S. cerevisiae var. 7.00 4.35 0.75 6.68 0.10
ellipsoideus 1AM 4125 7.30 5.00 0.45 6.68 0.14
S. microellipsodes AS-2 6.55 4.61 0.80 4.98 0.56
6.90 4.86 0.70 5.20 0.44

* lactic acid content in lactic acid medium 2.5%
**% lactic acid content in CSL medium 2.0%
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Table 4. Effect of CSL medium pH on the yeast growth

Cultural broth (24 h)
Yeast Initial pH residual
pH lactic acid Odour of broth
S. cerevisiae 3.8 (non adjustment) 6.8 0.26 fragrant,
IAM 4125 with weakly alcoholic
4.8 (with NaOH) 7.2 0.54 weakly alcoholic
4.8 (with NH,OH) 7.3 0.40 fragrant,
with weakly alcoholic
C utilis 3.8 (non adjustment) 6.1 0.29 bad smell
C-31 4.8 (with NaOH) 7.5 0.53 very bad smell
4.8 (with NH,OH) 74 0.44 bad smell
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Summary

Although corn steep liquor (CSL) is well-known as an essential component of a microbial medium for the
production of antibiotic, CSL is mainly used a feed for animals. CSL is, however, troublesome to handle in
processing it as feed for animals because of its viscous liquid state attributable to the lactic acid contained in CSL.

The removal of lactic acid from CSL was tested by using a yeast capable of growing in a medium containing lactic
acid or CSL as a sole source of carbon. Ten strains of yeast were selected from the 28 collected in the first screening.
Two strains, Saccharomyces cerevisiae 1AM 4125 and Candida utilis 31C, were selected with the second screening, and
the former was finally adopted for the project as a result of an excellent smell of the culture broth.  As the latter had a
bad smell, it was inadequate as fodder for animals.

The removal of lactic acid in CSL with S. cerevisiae JAM 4125 was almost perfect and led to the solidification of
CSL after drying. As initial pH value (3.6) of the CSL medium rose to pH 7.0 during the final stage of the culture,
and adjustment of the initial pH value for CSL with sodium hydroxide was not satisfactory for the yeast culture.





