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Abstract

Out of 96 yeast strains isolated from various natural habitats, five strains were screened based on their

ability to ferment agricultural biproducts such as rice-, barley-and wheat-bran, and sawdust. These were

identified as Hansenula anomala var anomala, Candida utilis, C. pelliculosa, Debaryomyces hansenit,

and Irpex lacteus. Using these yeasts the above mentioned agricultural biproducts were fermented in

various combinations. The fermented product was fed to 180 male Starcroses for eight weeks and obtained

a body weight increase of 15.1g a day, while the unfermented control feed increased 10.5g a day.
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Table 2. Experimental feeding method.

Main sample ! Adding ratio

Experimental animal Repetition number

A: Nonfermented feed | 2° 20%
b: 15%
B: Fermented feed ¢ 10%

10 heads 3 times

£ Treatment: 3 times, Repetition: 3 times, and number of experimental animal (Starcros: &) needed:

10 heads.

Table 3. The combined rate of each sources according to feeding for starcros (male).

A). Feeding test for prior 4 weeks.

A B
Sources of feed

a b c a b c
Corn 50 55 60 50 55 60
Soybean waste 20 20 20 20 20 20
Fish powder 10.5 10.5 10.5 10.5 10.5 10.5
‘Wheat bran 6 4 2 X X pad
‘Defatted rice bran 6 4 2 X X X
Fermented feed X X X 12 8 4
Cow fat 5 4 3 5 4 3
*Calcium carbonate 1.0 1.0 1.0 1.0 1.0 1.0
Tri-calcium phosphate 0.6 0.6 0.6 0.6 0.6 0.6
‘Sodium chloride 0.3 0.3 0.3 0.3 0.3 0.3
Vitamin A, D, 0.1 0.1 0.1 0.1 0.1 0.1
Vitamin B comp. 0.1 0.1 0.1 0.1 0.1 0.1
Antibiotics 0.35 0. 35 0.35 0.35 0.35 0.35
Minerals 0.05 0.05 0.05 0.05 0.05 0.05
Total 100 100 100 100 100 100
C,P (%) 21. 65 21.48 21.30 21.65 21.48 21. 30
M,E (cal/kg) 2.944 2.935 2.965 2.944 2.955 2.965
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B). Feeding test for post 4 weeks.

A B
Sources of feed

a c a b ¢
Corn 58 64 70 58 64 70
Soybean waste 10 10 10 10 10 10
Wheat bran 10 7.5 5 X X X
Defatted rice bran 10 7.5 5 ( X X X
Fermented feed X X X 20 15 10
Fish powder 5 5 5 5 5 5
‘Cow fat 3 2 1 3 2 1
“Calcium carbonate 2.3 2.3 2.3 2.3 2.3 2.3
“Tri-calcium phosphate 1.0 1.0 1.0 1.0 1.0 1.0
‘Sodium chloride 0.3 0.3 0.3 0.3 0.3 0.3
Vitamin A, D, 0.1 0.1 0.1 0.1 0.1 0.1
Vitamin B comp. 0.1 0.1 0.1 0.1 0.1 0.1
Antibiotics 0.15 0.15 0.15 0.15 0.15 0.15
Minerals 0.05 0.05 0.05 0.05 0.05 0.05
“Total 100 100 100 100 100 100
G, P (%) 15. 88 15. 64 15.40 15. 88 15. 64 15. 40
M,E (cal/kg) 2.789 2. 809 2.819 2.789 2. 809 2.819

Table 1. Morphological character of the wild yeast 5 strains.

Ttem

Malt agar Plate

Shape and Form, No. Pseudomy- Ring and pellicle -
Strain No. size of cells per ascus celium in liquid wort Color Elevation Surface
225 globose hat-shaped — white pellicles yellowish flat  smooth
(3 3-3.8)(5.0-8.0) 1-2 (creeping) white smooth
400 long-oval — + — tin yellow convex smooth
(2.3-4.0) (5.3-9.5)
405 globose — + — yellowish convex dull
@-7 (5-10) white
416-C sperical to + — dull pericle  greyish white granular dull,
short-oval to yellow rough
(3-8 (3-N
403-A  |sausage-shaped, — + isolets and white radially filamento-
elongate heavy rugose us, dry
(8-11) (14-24)

9 590 Keyol web RS % Strain No.
'225% Hansenula anomala var. anomala, Strain
No. 4008 Candida utilis, strain No. 405 Can-
dida pellicullosa Strain, No. 416-C Debaryomyces
hansenii 2 Strain No. 403-A = Irpex lacteus 2.
£ FEERch =8 o] & Bk BHERBEEMF
& ¥ malt extract medium®] pH & 5.0~5.5%
IN-HCl 2 7883 sstro] Bif@sto] 30°C = 2 H
H BET MR SMERIE pH 5. 0l A BERIETE

o] b4 RIFstA oA Ko} BEEEE Bllg
~20°Z 3le] 30°Cell A 2 HIH ¥5%E 3§+
% Bllg. 10°014 RifFstglel. = gy
25~30°C= 2 HR) BE4%3)F 452 Strain No. 223«%
Strain No. 403-A+ 35°Col A FEEMIEIHEC] [RUfFsh
1.1 Strain No. 400, Sirain No. 405 % Strain
No. 416-C 52 37°C o A 5 BiFstal el 30°C3
v oFsle] EEEHIRC] S E 4 BAAE o=
ol HEEEAE-2 &b Al gl

,J,*J i 5

\.
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Table 2. Physiclogical characters of isolated wild yeast 5 strains.

Strain number Strain number
1. Fermentation Fermentation
225 400 405 416-C403-A 225 400 405 416-C403-A
Glucose + + + — — Maltose + — + — —
Galactose -+ - + - - Lactose — - — — —
Sucrose + -+ + — - Rathnose -+ + + - -
2. Assmilation of carbon compounds
Strain No. 225 400 405 416-C 403-A Strain No. 225 400 405 416-C 403-A.
Glucose + + -+ + + D-ribose - — - + -
Galactose + + -+ + + L-rhamnose — w w -+ —
L-sorbose — - — seldom- + | Ethanol + w — + —
Maltose + + + + — Glycerol -+ + — + +
Sucrose + -+ + + - i-Erythritol + — + + +
Cellobiose + + + -+ - Adonitol + - - + -
Trehalose + + — + = Dulcitol - - — + —
Lactose — - — ++ — | D-mannitol -+ - - + —
Melibicse - -~ - + — | D-sorbitol + — + + +
Raffinose + + — -+ + | a-Methyl-D-glucoside + + + + —
Melizitose + + w + - Salcin + + — + -+
Inulin — —~ - + - Glucono-d-lactone  +- + — + 4
Soluble starch + + w + - DL-lactic acid + 4 + + +
D-xylose + + - + w Succinic acid -+ w — + +
L-arabinose — w w + — Citric acid + + - + w
D-arabirose — - — + — i-Inositol - — — + —
Assimilation of potassium nitrate 225(+), 400(+), 405(+), 416-C(—), 403-A(+)
Growth in vitamin-free medium 225(+), 400(+), 405(+), 416-C(+), 403-A(+)
Spliting of arbutin 225(+), 400(—), 405(—), 416-C(—), 403-A(—)
Growth on 50(w/w) glucose yeast extract agar 225(+), 400(—), 405(+), 416-C(+), 403-A(—)
Growth at 37°C 225(+), 400(+), 405(+), 416-C(—), 403-A(+)

# -+ : positive, — : negative, w : weak
HiES BERy MBS ¥ Strain No. 416-CE
BR+% Strain No. 225, 400, 405, 403-A & R
7t == Strain No. 400, 405, 403-A = =%
HHE We Bl =3 £38 BEE B
o 8} % Strain No. 2259} 405 = lactose Blo] neg-
ativeo] 3 2.4} glucose, galactose, maltose, sucrose,
raffinose 5-& E 5 positive =9 443] glucose,
maltose = sucrose S-& BE3}A wie] EEEESI T
Strain No. 4002 glucose, sucrose @ raffinose &=
positive Q1 #] galactose, maliose, lactose &2 nega-
tive v} =¥l 3 Strain No. 416-C 9} 403-A =
ZE Bl A negative v}, =& Strain No. 416-C

E BRststa No. 225, 400, 405 416-C, 403-A S-
EF7t 37T°C ol A= AFshvh, Hd] BEEy
JEEE S hexosan &) —#E<l cellulose ¢} pentosan®}
Shitel hemicellulose 71 #iHaBES] FHGro 2 o) &
5fE¥  cellobiose 1} xylose & [{k3dlz =3
soluble starch 2 FEl{b3l= BB S BESS
SUEERC HREAY O Bl 2 e AL &
T s

Age] A EFAEEHRE R cellobiose,
soluble starch 52 [{b3lE EHE FEIAD 8-
Bl #ge)l & I 9ol =3 Strain No. 403-A.
(veast like fungi) = S5 Ax E5EHo] 23}

xylose
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Fig. 1. H. anomala var. ancmala, Fig. 2. H. aromala var. anomala,
1.500 (3 days old in 1.500 (10 days old in
malt extract at 25°C) malt extract at 25°C) Ascus No. 2.

‘Fig. 3. Candida wtilis, 1.500 Fig. 4. Candida pelliculosa, 1.000

Fig. 5. Debaryomyces hansenii, 1.000. Fig. 6. Irpex lacteus, 1.500

Fig. 1-6. Five yeast strains were utilized for the preparation of fermented feed.
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Table 3. The chemical composition of non-fermented feeds and fermented feeds.

T . Compo;\ onts Moisture Crude Crude |Nitrogen—free] Crude Ash
- ) (Water) rotein fat extract cellulose s
Samples — | p
A 12.21 16. 24 sk k sk %k
A-1 13. 64 20.70 sk * K *
B 10. 38 20. 56 3.72 48.18 10. 50 6. 66
B-1 10. 57 23.37 2.49 48.64 9.04 5. 89
C 15. 00 15.20 4.05 45.53 11.76 8. 46
C-1 11.85 21.32 3.78 44. 49 10. 20 8.36
D 14. 57 24. 09 2.62 36. 22 14. 09 8.41
D-1 12.28 26. 60 2.78 35.78 13.45 9.11
E 14.20 19. 35 2.38 : 31.34 26. 38 6.35
E-1 11.74 22. 90 2.72 ! 31.79 24. 89 5. 96

#A,B,C,D, and E are non-fermented feeds,
feeds.

7] W] B BEHSAAN FRY 5 ey
Ew ERAYNY v olF & %ol 9 FEEe
HAAS BERE ERT & d& BER TH
2 HE AL & F A B9 oWk B
Bulgge 2 Cellulose & 4f#slr] w o A5
A RS R BEgEEEA o) Byl Cell-
ulose & 43fE3ste Strain No. 225, Hansenula
anomala var anomala, Strain No 400, Candia
utilis, @38} Strain No. 405, Candida pelliculosa,
Strain. No. 416-C, Debaryomyces hansenii %2 %
RSOl BEEHESE FAEY + sz ot
A), B), C)9 E#HE HEEHEYAA vl o5 B
gao] @Eo] A =of W8 Rl FRKEY A
@9 FARot gel Bade S 2y ZHE
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3}gd o=l Strain No. 416-C&} 403-A o 4+ negat-
ive e, EERY FFE B KG 60~70%
Eonmrel  REHER EBIEIEE 0.3%9
BES Amcte BEsdch drldA s BOH
ol &£ F L B 4RV 2 R L5 &
WEERE SER 3y 2o E ERE 6K
A4 BRERAE 0.3% BESEIUZoR
Fersieke Hob MR Bt Wit WY S
Hgke

Dirr & Deeker (1943)'0+= BERES] Z: 2534 64

~74%7F EHEE FESA S o) F BEEE &
WL &3 BES AAE S Higor §
£ g AEEE e BEERES =t BEH

while A-1, B-1, C-1, D-1 and E-1 are fermented

] el wetA B 2 HAY W
L Fuste AL EA%T deta gtk —
oz B MESEHES RHREBEERY 35
~60% 0l e el = Candida BEfFS 7%= 50
~60%EE 2 gt
BT SEME WSSt MERE R
GEAES A, B, C,DE EE 30°CH HiE=AA
RES F BEERY —BESE e BRE
Table 33 7t} JEREEY (A, B.C,DE E)¥
BEEw(A-1, B-1, C-1, D-1 2 E-1)=2 H#
Z#1ek 2ol -
FHgol A B Ao MEAEE WEFRHL
£ Aols] # Foll Fklel ot FARBES BEA
A BstE Aol deoz vS MEEEA 24 %E
= BREKRE ok FEEstds iR
BgEEgR s EiEelv ElldME gl T2
Y Bkl B Ax EHie] MEly] sl
e BRE vl o] M BEEES ¥
FA 2 mubste BEE A T Eigel 8
S Aot FikatgdS = 2ot EEsh st
o =3I KO ¥—3HA st HFTREELE
FAslg el Table3 o) A EEE#EIRI(A-1, B-1, C-
1, D-1 2 E-DE 2d %4 KHEd =RE
1o} protein G o] 2.51%~6.12% FRE7HA] #
insl 9l o} nitrogen—free extract -2 % S =
= A & F U o) AL BEEHENL BT
BESE FIAYS A Zolegtz A4d T, #3] £
Tl A BEEY(C-17 R (C) S HEkst4d

B} sLapgifio
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protein & &o] Bl A 6.12% 712 Hin=l 3o
= cellulose = 1.56% = WA= gt A2 Strain
No. 403-A Ir-pex lacteus 7} BEEE 2 Cellul-
ose & HRAA FIBN Iz & 4 9lct fat, cellul-
ose, ash 59 42 10%LINe) ™ protein 3 car-
bohydrate o] Bgteort #F AN HEEE
2] & wll o] protein & Eo] BE BRIl A Hin
H Aoz Hel FARHEMES mte] Hidz E
=

FE(1971) P52 Endomycopsis fibuliger, E. jav-
onensis B Candida tropicalis B 471 & @ =7u}
Tiracl S 1~7.5% st BE 9bE
o] A& 3 t}-& Bernstein pholl fkdte] MiEHEHS
25w o) t@fmw marat ool ke
7] -gol vt l@fﬁf REBLEISS Bt
o Fihz 3 35 ’f‘Eﬁ Va9 L 10~18%
ke W, HOKDIFE 270 R 2Fe R
Wl 4%9 LS Hinstd BES BEEYe
2A HEETEE o~v11%e BRraRE 8ET 4
sivha ek alet,

=g “‘Tﬁkﬂ-‘q ERE G #WEAE WA

(1950)'2 %59 &7 glow 453 R 9
ammonia f %f? 1 W] el = B (1958)
DE9 1{’753_‘ £ < girh kbR WA e
el 10% Rty dlad BERE BiRERY

FREAE &E) EEEaE el ki) B
B Byl Hold AL fS B ok
£ BE) s FH 9V dEelrh AP
A= BEWES REES REE0: D)oz 8&E
?‘5} R FEHES vhEEC HikdA ?54;213}
Al BIE RS 29 F . BE &R £
Holu HHAFEL ol & S HE £ =24
FAY o8 BE BAHRE fifstz & 8
ojvf, o] MK E Hoh v] BEFREAA FIA
e FRETER ] A4 EAmel Y REEES
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Table 4. Experimental results

A). Growth values (unit = g.)
. i, : Weight after Weight after Total weight Incremented
Combined rate | Initial weight 4 weeks 8 weeks increments weight per day
a (20%) 35. 67 169. 8 622.7 587. 07 10. 47
A | b(15%) 35.67 299. 8 882.2 846. 53 15.12
c (10%) 35. 67 295.3 866. 5 830. 83 14. 83
a(20%) ) 35. 67 289 880. 8 845.13 15.08
B | b(15%) 35. 67 309 886. 3 850. 63 15.19
¢ (10%) \ 35. 67 291.3 836. 5 800. 83 14. 30
Least significant difference (5 %) =1.01
Least significant difference (1 %)=1.44
B). The value of animal breeding. (1day/head)

Incremented weight

Rate of requirment for feed

Amount of ingested feed
Combined rate . . .
prior  post prior  post prior  post B
4 weeks 4 weeks average | 4 weeks 4 weeks average| 4 weeks 4 weeks average
a (20%) 12.63 58.41 33.67 4.74 16.17 10.47 2.64 3.62 3.22
A b (15%) 21.59 70.08 45.83 9.43 20.80 - 15.12 2.29 3.37 3.03
¢ (10%) 21.68 69.82 45.75 9.27 20.40 14.83 2.34 3.43 3.08
a (20%) 21.22 70.20 45.76 885 21.33 15.08 2.40 3.29 3.04
B b (15%) 21.69 69.00 45.28 9.76 20.62 15.19 2.22 3.37 2.98
c 710%> 21.43 69.38 45.40 9.13 19.47 14.30 2.35 3. 56 3.17
Least significant difference (5 %) =0.13
Least significant difference {1 %)=0.18
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Bz e EdAE it wREEe sleiA
WEES REEE el BEES RESY2H
R 16% 5 RIS o2 ATl e

AW BRZ Hol Bk olF S5HKEE SHKk
A fEERC BERERcte BREEAE e
kY BERELES THRME BER IRgste
ARk REE AL BEARE 29 kel
A ESA st 28 5 gen =d 9
ks Ewd fFRERE dEoz Eddol
BHIE Fo%s Ao & HRE Jehdda &9
Aot SlE BERES WA Miksls mEER
£ oE REFSSE d2gs A5 SHEd X
‘God < " =28 A FHE Sk ALk
FEMRE @b T43) FwstA =7
ol HitER 29 AEWC] KA F& 9F%E
@)X e} 2s R vhol ok

rle

BABBES FIHT BEENY Ed GER
Bl A gl £ERES FIET BYCE BA
Az BE BRE GHHE SHT A Fd4 5
BHE Bl REEHd AL RIEM, AkE
PERE FHEE BET(A, B, C, DR E)AL
B S vheol ARd R 33 2

1. BEEe SUE FAY BikE 5= Strain
No. 225 Hansenula anomala var. anomala, No.
400 Candida pelliculosa, No. 416~C Debaryomyces
hansenii @ No. 403-A Irpex lacteus 5o]t},

2. BETEHEKY WEBEEEM-S Strain No. 225,
400, 405, 416-C 2403-A 9 ABEE pH 5.0~
5.50] 2 fEMEE = Bllg. 10°8 v}, =& A) Strain
No. 225, 400, ¥ 403-A ¢} C) Strain No. 225,
405 3 403-A £FHEEE 35°C, B) Strain No.
225, 400, 416-C 9] RFEEE 30°C A}, Strain
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No. 225, 400, 405, 416-C+= #&& 35°C ok
No. 403-A = K 40°C UL LS BEAANE 4F
o] vt
3. Strain No. 225 & 403-A += 2H1E7} :'”1

Strain No. 225 & 405 &= ¥ES EiEsfEo] &3tz
Strain No. 225, 400, 405 @ 416-C &= Cellobiose
Z Strain No. 225, 400 2 416-C 52 xylose &
Attt ==} Strain No.
416~-C 9} Inulin & Strain No. 225, 400, 405 ¥
403-A F-& #2449 (KNO,, KNO; 5)& F3lehs=
Bigol ],
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o}
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¥ o i

BEEfap kol o] &% BaE o KA
£ A) WAk, B) BIEED AEBQ:D, ©)
Y SEEQ D) D) RiEE, MEER X
@A :1:1), 280z E) Bk, IEETE &
W11 D)EE AEstgE

6. BT waAsE EFUF(ABCDY E
)Y dediger Fddos 4GRS
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