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ABSTRACT

Three species of the yeast Saccharomyces cerevisiae,

Humicola grisea and Candida glabrata were

assumed as microbial inoculants for fermentation of rice straw silage. Four types of silage innoculated
with three yeasts including control (non-treatment) were opened on day 1, 3, 6, 9, 15 and 20 after
ensiling, and analyzed for fermentation status (pH, crude protein, microbial counts) and the microbial
population attached with silage texture using SEM (Scanning Electron Microscopy). The results obtained

were summarized as fallow;

The pH of silage juice was decreased to 4.3 after 6th day of fermentation in the treatments innoculated
with yeast, but was not changed at the ranges of 5.47 to 5.67 in control. Crude protein concentration of
silage was increased by 38~41% with yeast inoculation compared to control. From SEM observation, it
could be confirmed that crude protein concentration of silage was increased by microbial growth and SCP
synthesis. The yeast Saccharomyces cerevisiae and Candida glabrata could be used as useful fermenters of

rice straw silage.

(Key words : Saccharomyces cerevisiae, Humicola grisea, Candida glabrata, Rice straw silage, SEM)

R

RIORN

>~

>,
(M B e

o,
=)
o
N r

7hedt was)
} o1E% ligninolt} silica
TES o84 AiksEs

Tt

i}

-

[o o
o 2

i
Lo
ooy & o2

I ot

- 3]

ru
\

R4S silages} sto] PlAE HEaE A OEMN

J 3u} tEo] SCP(single cell protein) A3
BaEAE 7IdE 4 3ok Silage Alxel= F
& ghkte] o]8¥a glon}, SsCP ALk &
oA FE AMSEE ERE F, §7] - Uit
nAEEA F7ARS olgdte] dMds 9
el aREe] EoR wol wEa 9rh
<, Candida utilis Heenneberg (ATCC Number
9550) et BRE @718 MAEERA A4S H
A pH7} 4.30]a1, SCPEA 7]@Ao] wl$- Eo

~
oX, ox o

* RS FURN AR FY7)E A o)d AFAIYU

Corresponding author :

Sung S. Lee, Division of Applied Life Science, IALS, Gyeongsang National University,

Chinju 660-701, Gyeongnam, Korea.
Tel : 055-751-5411, Fax: 055-751-5410, E-mail : Iss@gsnu.ac.kr

— 691 —



Ok et al. ; Yeast Addition to Rice Straw Silage

™ GRAS(generally recognized as safe)d S 2 A
H 2z Ao f7)hks o]l8dte] whulHS
sl = 89
7b o, dubH o R whlx(38~60%),
(7~12%), ~18]3 H]EFY(0.05~0.15%) 2]
o] wEal Aol yvtol 1970d Z5H SC
24 Ak A AL A7 Ehdks] AJzFE Qo
(2 Hh1997), WHs=e] AR H7RAIRA
AFg-5E]o] % Saccharomyces cerevisiag:= L AHA|
o] % ddH 54 9l ks =g 2l
S 7L 7] wEel W iellA Zt

a
Saccharomyces cerevisiaet= M%7l ule} ¥
3
51
51
=g

O

Fakae]l AA9L pHe 45 & waE 24 )
qe Fato] AfaRs Hezlols e W
FHAES] fagsy s FXIA7IE= A
o7 <2z gl (Rose, 1980). 3+ & W
gk EE Abge] ey P AAFS
7 e Rk oyl (Peppler, 1982;

Phillips€} Von Tungeln, 1985; Weidmeiers}
Arambel, 1985), o|&]3t ARES HE AlEA}
9] silage TEFTEA SCP Aaty} F o
o FHrEo] e el wxAd gzt
o] AtsArel 23E o ok T1ey ol
g B wiAY gRe TR % &Y S
upel St 5, 1996).

B AL silage Azl A gRE

e o ofN FE

2 W, WEALY Wsht AAA
12 FYAR 5L 2AFoaA
4

FFE Awstad 5y

7 ox o

A

Table 1. Yeast strains used in the experiment

Wzl silage Az Al FJ7E aRE HZ 7
Aol =24 - 38ty A HF R4 silage
, FAOIERE A 4kA, T1E]al gR9
5 23] mesophile (20~457),
acidophile (pH 3.5~5.0), AAE 714 (facultative
anaerobes) B! dEo] v wWE MAEES
= EAT QY dH HAS Fale] A
ettt of2fdk el St w5 Table 101
A B vkl o] ATCC 18790 (Saccharomyces
cerevisiae Hansen), KCTC 6994 (Humicola grisea
var. thermoidea) 2 KCTC 7219 (Candida glabrata)
3T a7t AdtE|o] ml=o] mAERY BHE
AlE} (ATCC; American Type Culture Collection)
o} = 8223 (KCTC: Korean Collection
for Type Cultures)S E3to] 213 F+9i81lch &
TELS YPD (Barto® YPD., Yeast extract- Peptone-
Dextrose) broth WA & A}-8-3}e] 37TColA 3Y
of 134 Al WA AT

2. 892

i
it}

718t 813 silageo| XM=

Fol

R4 silage Azl QoA HH &X 759
AkE flste], tixTt (&R A El), ATCC
18790 (Saccharomyces cerevisiae Hansen), KCTC
6994 (Humicola grisea var. thermoidea) ! KCTC
7219 (Candida glabrata)® 4712 g]+= <
a, A7 (4, 3, 6, 9, 15 2 20¢)E 3wk

Strain No. Scientific Name

Isolation Sources Optimum Temp.(C)

ATCC" 18790
budding yeast

KCTC? 6994

KCTC? 7219

Saccharomyces cerevisiae Hansen, teleomorph,

Humicola grisea var. thermoidea

Candida glabrata / Torulopsis glabrata

Grape 30
Mushroom 45
Faeces 25

Y ATCC : American Type Culture Collection
2 KCTC : Korean Collection for Type Cultures
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Yeast Addition to Rice Straw Silage

silverg o]-8&ate] FAF] @n7del mounting 4]
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%"P SHA &, AN AR E e R
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4. A 24

Ao de AES SAS(Statistical
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Table 2. Changes of pH and crude protein concentration of rice straw silage by yeasts
innoculation and ensiling period

Treatments

Days of ensiling 5 > 5 SEM”
Control ATCC18790 KCTC6994 KCTC7219
pH
5.50" 5.67° 5.67° 543" 0.05
5.60° 5.37° 5.40® 5.43% 0.06
5.67° 4.37° 4.30° 437" 0.18
5.47° 413 4.30° 417" 0.17
15 5.67° 4.10° 450° 4.10° 0.20
20 5.60° 413 4.30° 417" 0.19
Crude protein, %
1 5.30" 5.37° 5.20° 5.23" 0.04
3 5.30" 5.37" 5.40® 5.53% 0.06
6 557" 6.53" 6.93° 7.30° 0.20
9 5.37" 7.40° 7.37° 757 0.28
15 5.33" 8.63° 9.07° 8.77° 0.46
20 5.40" 8.37° 8.43" 8.43° 0.40

Y ATCC18790: Saccharomyces cerevisiae Hansen.
2 KCTC6994 : Humicola grisea var. thermoidea.
® KCTC7219 : Candida glabrata.
9 standard error of the mean.
Mean with different superscripts in the same row differ significantly (P<0.05).
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Control ATCC18790 KCTC6994 KCTC7219
Treatments
Fig. 1. Microbial populations, total bacterial

counts(ll x 10° cfu) and yeast count ([]
x10%cfu), in the 1g of rice straw
ensiled for 15 days. Data are means
(£ SE). The lowercase letters above
the same bars indicate statistical
significance; mean values with different
are significantly different (p<0.01).
ATCC18790: Saccharomyces cerevisiae
Hansen, KCTC6994: Humicola grisea
var. thermoidea, KCTC7219: Candida
glabrata

Yeast Addition to Rice Straw Silage

o7 Eogoemn, 53] ATCC 18790% KCTC
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B 59 d¥x
5 T+

S o zde EANAES S
W AAR RIS FVVHE
ary } ob]| =4+t vitamin
Foma 7|4 nAl
7] wl&-21 d)(Sniffen,
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Fig. 2. SEM observation of the rice straw
ensiled for 15 days with the yeast,
KCTC 7219(Candida glabrata). Yeasts
are widely spread in silage texture
with white color.
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B Qid, EE wdaded YAw & & R9@, 2on wee 34sn 9A 2
22 %ol welgel TS P olFw 9 Hvishl FAsa dE PA@F I @

ko, whElelot wge olFa Q= 4 gtk wekd &Esh welelole] Ry
9 Fig. 341w EW7b SRS 9eh  Svh dhEa, sheeor 94 Aol Rejo m
oh 3, silage AE A, WAe] PR W e 2P ARk B dehds Ao @
Aol YRS o) el GAR PE W, ek vhelclol et 45 WA U
wols gld), Fig. 3914 wElZobr}l wol ¥ sk WA ¥9lo SHE wEe FHAgol
Asjo] Qi RAWS FAER FASe] 9 aTHL B AW 4TS S0 SEM A

Fig. 3. SEM observations colonized spots of the rice straw ensiled for 15 days with the
yeast, KCTC 7219(A; Candida glabrata)), KCTC 6994(B; Humicola grisea var.
thermoidea) and ATCC 18790(C ; Saccharomyces cerevisiae Hansen).

1 ; high colony, 2 ; moderate colony, 3 ; poor colony.
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