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Studies on the Wild Yeasts in Korea(IV)

——On the Production of Fermented Feed*
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ABSTRACT

Fermented feed using rice, barley, wheat, and defatted rice brans as the raw
materials were prepared by 3 species of wild yeasts which were selected among 35
strains of yeasts isolated, and their analytical values were examined. The results
were as follows:

1. The three yeasts were identified as H.anomala var. anomala (No.225), Candida

utilis (No.400), and Irpex-cellulase (consors) (No.403-A).

2. The optimum pH, and sugar concentration of these yeasts in liquid culture
were pH 5.0 and Bllg. 10° each. The optimum temperature was 30°C for No.225
and No. 403-A, 23°C for No.400. The No.225 and No.,403-A grow at higher
temperature than 37°C and 40°C each.

3. The No. 225 yeast had a large vegetative cell and strong sugar fermentability.
The No.225 and 403-A could assimilate cellobiose, xylose, KNO, and KNO,.
These properties were fit for bran fermentation.

4. The No. 403-A microorganism was a yeast-like microbe and showed cellulase
activity which might help the propagation of other yeasts on the brans.

5. The analytical data of fermented feed indicated the following order of usable
value; rice-wheat-barley bran 4:4:2, rice-wheat bran 5:5, rice-barley bran
5: 5, rice-defatted rice bran 5:5.

6. The fermented feed were prepared by mixing brans, 0.3% ammonium sulfate
and 5%(w/w) inoculum of yeast suspension in 4% glucose solution. Water con-
tent 70~80%, fermentation temperature 25~30°C, and fermentation time 2~3
days were given.

7. The rice-wheat bran 5:5 and rice-barley bran 5:5 fermented feed showed 11.
17~11.45% protein increase, and the rice-barley-wheat bran 4:4:2 and rice-
defatted bran 5:5 showed 3.75~6.03% protein increase.

8. The fermented feed prepared in this experiment by the author might work as
a nutritive feed using microbial cell body, enzymes produced by microbes and

other microbial cell constituents.
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A (e A )=Barley bran
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Table 1. The morphological characteristics of the selected 3 strains
Item| Shape and size Form, No. Pseudomy- l;éﬁgicl??n Malt agar plate
Strain No. of cells per ascus  celium liquid wort color elevation surface
225 Globose hat-shaped ~ — white pellicles yellowsh flat smooth
(3.3%8.8)—(5.0x8.0) 1—2 (creeping) white smooth
400 Elliptical - + - tin yellow convex smooth
(2.3xX440)~(5.3%9.5) 1
403-A Elongate,
sausage-shaped — + islets and white convex dry
BX11)~(14X24)u heavy
Table 2. Various physiological properties of the selected 3 strains
Item Fermentation Assimilation of carbon source
Strain No. Gl.Gal. S. M. L. R.J3L. Gal. S. M. L. R, I. C. X. E. Mel. Gly. L-Arb. Rh. Er.
225 +4+ ++—+|+ F ++ —F— +++ - + - = +
400 +— 4+ - =13+ - ++ —F++ +++ - + = = =
403-A |- - —— ==+ 4+ - = —4+ - W+ + - + - - -
Ad. Ma. So. Sa. M-G. . G-L.| Arbutin Vitamin KNO, 37°C growth
225 e e S S + - + +
400 - - - 4+ w - - + + + -
403-A | — + + + - - + - + - +

Gl=Glucose; Gal=Galactose; S=Sucrose; M=Maltose; L=Lactose;

C=Cellobiose; X=Xylose; E=Ethanol:

R=Raffinose; I=Inulin;

Mel=Melibiose; Gly=Glycerol; L-Arb==L-Arabinose;
Rh=L-Rhamnose; Er=Erythritol; Ad=Adonitol; Ma=D-Mannitol; So=D-Sorbitol; Sa=

D-Salcin:

M-G=a-Methyl-D-glucuside; I=Inositol; G-L=Glucono-d-lactone; W=Weak; -, —=Seldom.

Fig. 1. H.anomala var. anomala, X850
(3 days old in malt extract at 25°C)
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o) fiFstgl o strain No. 400 -2 25°C ¢
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Fig. 2. H.anomala var. anomala, X850
(10 days cld in malt extract at 25°C).
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Components
(dry base %) Ash Protein Fat Cellulose | Carbohydrate
Samples e
A 10. 14 31.96 9.04 10. 14 44.74
A—1 9.41 28.21 10. 13 9.41 48.71
B 8.52 33. 34 5.58 10. 18 40. 88
B—1 10. 02 24. 89 11. 85 12.72 42.02
C 10. 47 35. 34 8.32 2.56 43.30
C—1 7.55 24.17 12.14 9.94 45.90
D 7.91 34.74 10. 31 9.90 35. 56
D—1 11.64 28.71 7.00 4.40 48.25

A,B,C and D are fermented feeds.
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o},

TR BEES FRT MR BEREEL
& FIFMSE Brag eeserter BERE EE
Wrpoll EEY e &% BEF, A,
ester, vitamins 5& FHs= Aole) dF
ARE. T oldell A 4pe) mEY Ao
A Wi ERs BARd BEg
RERE 252 jlonmz OB oy m
B )3 gel EiY st 2] o
ol RiHgE A SREE H. anomala var,
anomala, Candida utilis, @ Irpex-cellu-
lase BFRS-& MBSO B0 & = gt
A5 =gl =) ak Saccharomyces AR )
BERke alcohol Bl Fyo] wsly] ) &
o H¢A grpy 2 4 Slom BEfGTE Fams
it 2= Hansenulg Bl Candida 1B
#iel FEEE cellulase = s Irpex
FHA clE BHE Sxn st up
FL HEE I3tz 2o

K3l REMRES MBS o) ghel o
BHE WBWoE = %M ammonium 3t
T LT BEERE wEBoE
A amino acid 1Kol ¥ BEHE © &
o] vitaminsE WEHKS o2 AR -
APk 2gtel =T Mk o) B SEifkS
HOEC HREREE A SRR RS 3t kR
o) TSR HEEiss) = wgeshel, T
A AL MEEERE S &4 Fi B
Al Heta w4 gom =gt o)
e 3 fFRIRSE fEo e By
o] BIIH Tt Ao & yHe vebd
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vho Feh. Agolgle BRES A ® el 9 XEMAEd BES %K5e
#Eohe BERE ohe RESNCSE e Susil 5o A2 El 2 29 4Ey
he A &8 TR god dWld B o] wgolA 2L e useleln RE
R ool KN4 A g2 st & s} uleld)

] E

FLBRE FAT MEMAY £Ed o4 Bl BES FUHY HWes HARZYH 47K
Hh AT BERE SWkE EBREE e BEsle Lodder(1970)9) keyel ksl A FEstm wrshts
BT AT BT R AEE R Y RER S€ BAtd BEAHE So BRY £RE-
w}-&s5 7,

1) BEER Bltol FIAIR Bl 3= strain No.225 &= H. amomala var. anomala, strain No. 400
& Candida utilis, strain No.403-A Irpex-cellulase (comsors) %o = [AEs g},

2) BEEhRY WEERNEM-2 strain No. 225, strain No. 400 9 strain No.403-A 4:EBE pHES. 0,
BOBMERE = Bllg. 10° 9129 strain No. 2253} No. 403-A¢] £HFIGEE S 30°C, strain No. 4004)
BBEEE 25°C v}, 28l strain No.225% 7 37°C Ll ks strain No.403-Ax & 40°C [
Lol A4 &Fol Helvt.

3) Strain No.225% #8#Ife-} = BS) BEssEe] #Bsl= strain No.225, 403-A =% cellobioseut
xylose 22l 2 KNO;, KNO:E %{bshe Bz MRS B2/ BEEEE Dot EeEmn
o] 7k RFE A2 msgkeh.

4) Strain No.403-A+ BRHERE o 2 cellulase® 4l Btk iy FEEEEC) 7 o &) o2 F%
REY B =9 FEfbdhe] e 4.

5) BRE BEFEs B4 FBE(ABC 9 DY FERES)Z BITsd.o® %M ammonium® 0.3%
Fmste] RGE-L T0~80%, HEIEEE 25~30°CE HEdA 2.

6) EAHEA,B,C uD) ik #MEe 44 EEEWS strain No, 225, No.400 5 No. 403-Ad] 4%
glucose Ve 3f5E FRIn Fiksl T FAEER 5%5 A BEsle] {BNBIES 2~3ARs] BEK
o) 4l vt

) REEHR e B, B) KE MEEG:5), C) kil SEEEG: 5 BEE Wik
11.17~11.45% 1o, Ay KEE KZEEE 2 BG4 23k D) kst B G: 5)< BAER
nZse] 3.75~6.03%4% ).

PAlsh 28 #5552 ol AP A FFERGE SEHE BEMEN #Esd e Bpans 5%
o EEMRS Y PR BlE £st To] REEHENS Ho gdor] Els o2 R $£EE
= dglolvh. Byt AEReHE BEE LSt £RW) FASS B9 Yol WILrEM #t #ime &
HE 2 o & RoR sl KERA BT HET = BEARY HEF wagscle 1o,
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