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The Production of Single Cell Protein from Copra Meal Residue by
Saccharomyces cerevisiae and Bacillus subtilis for
Development as Animal Feedstuff
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Abstract

This experiment was conducted to study on single cell protein production from copra meal
residue by Saccharomyces cerevisiae and Bacillus subtilis as animal feedstuffs. The experimental
design was'dx3 factorial in CRD experiment with two factors were design to experiment. The first
factor was comprised of fermented period (0, 15, 30 and 45 days). While, the second factor B was
comprised of microorganism type (Saccharomyces cerevisiae, Bacillus subtilis and Saccharomyces
cerevisiae combined with Bacillus subtilis). The results showed that interaction between factor A
and B on pH (4.00-4.53) and percentage yield (29.21-33.80) were highly significantly different
(P<0.01). However, Incubation temperature were not related between factor A and B. Additional,
both factor have no effect to incubation temperature (P>0.05). For nutrients composition, the group
was fermented Saccharomyces cerevisiae combined with Bacillus subtilis showed higher Crude
Protein than other treatments (P<0.01). Optimum of period at days 45 showed that crude protein
14.77 percent was significantly (P<0.01) and pepsin digestibility 66.60 percent was significantly
(p<0.01)
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ihifagatilsuniiaszviaanuuususiu (Analysis of Variance: ANOVA) $178 Proc GLM
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nNseaesinInnzinninlussesafiuandeiuie 0, 15, 30 wag 45 Ju fu
L%aqaim%éﬁa gan Saccharomyces cerevisiae (S), e Bacillus subtilis (B) uay S+B T2 NaNNTVAADS
wuhilsvnasiuvesszernatlunaninuassiavendoqdunisnen pH aguasnaninlud 4.00-4.53
unnanafuegnadituddrydmnsedia (P<0.01) fa Table 1 usarlinudvinasiuseninszerauazsinves
L"?jyaaéw%'ésiamammﬁmwﬁﬂ squm§MI‘UiﬁuLwiqamﬂmﬂ%ﬂ‘ﬁﬁ]Uﬁmammﬁmaamwﬁﬂaﬁﬂuﬁw 29.18-
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dlomnuuaiiSedningiaialdiluanm pH lunans sndfusueiiSefiadnsauanfinfiasalddly pH
fidafiasey avdue pH lunsmaaedoilitaduasundsaduiaaausassayldiuasduduundiSoviingu
1§Bndae (35194, 2529) uazannisnmasswuingamgiieglutae 29.18-20.73 1 aenndesiuusznia
(2553) Aienuidadaunsaniaydulaldffionmgl 20-30 ssriwaldoa aunaiuesidudnandnana
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weanesed (Usena, 2553) Useneufunisil Bacillus subtilis awnsoadrveuledtisgeslysiuuiuas
wulwidenidoly (e3fiy, 2546)
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MNMRaesimnngiuvsintude dad Saccharomyces cerevisiae (S), %o Bacillus
subtilis (B) way S+B sauiu Insuvsssezinannsndneanidu 4 919de 0, 1530 uay 45 Ju ey
Ainsiesduszneulasugnu Svswatinssuitsresinailunvinuaseiinveautoqdunideen
TWsAuneusarlviusinazes 19 ivedfyBmeadn (P<0.01) &1 Table 2 wilunuiadesiusening
svezauarviaventeqdunideainguis leleneu i adsnunu wazensdesliseioules]
wWuBu (P>0.05) ImisstLammwﬁmsa’wamimﬁEJuLLiJmﬁﬁmqLLﬁﬂ Wolomenu i ndausm uaz
Ansgesldmeeuleiivuduegeiitudfymnsadn (P<0.01)

Table 1 Incubation condition of single cell protein production” from copra meal residue by

Saccharomyces cerevisiae and Bacillus subtilis

Incubation condition

Parameter

pH Temperature (°C) Yield (%)

Fermentation period (Factor A)

-0 day 4.29 29.69 33.80°

- 15 day 4.26 29.60 32,727

- 30 day 4.18 29.16 31.77b

- 45 day 4.22 29.52 30.38°
Microorganism type (Factor.B)

-Sacchromyces cerevesiae (S) 4.23 29.38 34.82°

- Bacillus subtilis (B) 4.15 29.73 32.48"

-S+B 4.33 29.38 29.21°
SEM 0.52 0.50 1.36
ANOVA P-value = s
Fermentation period (Factor A) NS NS **
Microbial type (Factor B) NS NS **
Factor A x Factor B NS NS *

NS, * ** NS= Not significantly, *Significantly difference at P< 0.05,** Significantly difference at
P<0.01, respectively.
*> <9 Mean in the same column with difference letter are significantly difference at P< 0.05 by

DMRT.
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TagnuIndafin1syannsudniindy (0, 15, 30 way 45 Ju) NealusAuneu Ae 2.61, 9.44,

PV

11.93, 14.77 waglusiusin 23.08, 31.47, 31.07 uag 33.32 azufintumudey dadululumadontusuen
Belovenudanfintudunuuidunss 24.63, 27.55, 28.78 way 30.61 MUY (P<0.01) ENT AN LT
wuudulAadanu 1.84, 230, 2.25 wag 2.65 MUY (P<0.05) waausaudiauindudunuudulss
fdsand (P<0.05) 4,950.47, 5,127.02, 5.439.99 way 5348.17 wazAnistoslaseioulesiiluguiaiuiy

LUULAUASS (P<0.01) 42.66, 47.01, 49.17 wag 66.60 MUAIGNU

Table 2 Nutrients composition of single cell protein from copras meal residue fermented with

Sacchromyces cerevesiae and Bacillus subtilis

Nutrients (:omposition1

Parameter
PD cp DM CF EE Ash GE
Fermentation period (Factor A)
-0 day 42.66° 2.61° 94.91° 24.63° 23.08" 1.84° 4,950.47°
- 15 day 47.01° 9.44" 92.00° 27.55" 3147 234" 5,127.02"
- 30 day 49.17° 1193  9a10" 2878 (31077 225 5,439.99°
- 45 day 66.60° 14.77° 93.30" 30.61° 33.32° 2.65° 5,348.17°
Microorganism type (Factor B)
-Sacchromyces b b b a
e () 42.24 7.69 93.13 29.24 30.94 2.28 5,224.98
cerevesiage
-Bacillus subtilis (B) 44.62° 6.62" 94.87° 27.54 30.38" 2.12 5,201.92
-S+B 52.22° 14.74° 92.74" 26.90 27.89" 2.41 5,222.34
SEM 2.68 0.51 0.26 0.41 0.44 0.05 32.71
ANOVA P-Value
Fermentation period
* % * % *¥ *%* *% *%* *%*
(Factor A)
Microbial type
Factor B) % % NS * NS NS NS
actor
Factor A x Factor B NS NS NS NS NS NS NS
Factor A Linear NS ** ** ** ** ** **
Factor A Quadratic *x *x NS ** NS * NS
Factor A Cubic ** NS NS ** NS NS NS

‘DM = Dry Matter, PD = Pepsin Digestibility, CP = Crude Protein, CF = Crude Fiber, GE = Gross
Energy, EE = Ether Extract

NS, *, **: NS= Not significantly, *Significantly difference at P<0.05,** Significantly difference at P<0.01,
respectively.

> %% Mean in the same column with difference letter are significantly difference at P<0.05 by

DMRT.
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Lﬁ@“ﬁ’fﬁ;ﬁuﬁé S+B, Sua¥ B @uanu A 14.74, 7.69 way 6.62 LLmﬂm'wﬁuaﬂﬂﬂﬁﬁaﬁﬁm?jﬂwaﬁa
(P<0.01) lmﬂuiamsqﬂﬁqm Lﬁaisﬁﬁgﬁum%'éﬂuﬁm S, B kg S+B anudeufe 30.94, 30.38 kay 27.89 wAYNA
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