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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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msnnasdluadiiifiodnuinisnaniusiuwadifivrnnmaneiisuiuidedasd (Saccharomyces
cerevisiae) uavUNBdaFURAA (Bacillus subtilis) ewauilue1msdn’ 1as1auNUNITNIARDIUUY 4x3
factorial in CRD wiadu 2 Yot Ao Uadu A ldun szozanfiunndnaiu (0, 15, 30 uag 45 Su) uazdads
B l#un vinvondeqduvidd (Fad vidaduite wavlenaufadfuuddaduita s+8) namaaomudi
Sviswasauve 2 Jadeiinadeanmuesnisvinde Aeudunsasiie 4.004.53 waviofiduduanan
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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 4x3 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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Yaytulanveasimawszaudyninisvianaaueimis Inganizunasemisuseianlusiy
dHounananugauauysaivemineInsormsiianas fadunainaniamauandeuiiiaturiliuonde
uwnasevnsUssavlusAufiduiuanas SsieliiAanisuiaugsemsvesnuduasdn dedamaliomsdn i
Tilushufisauiiugedu mansndnuadniBadumfnlumsuaamuasingivoimsdniuasinuumas
yaslUsunauuINnTY SaudnsHanlUsuanadidinwadiiien (Single cell protein) (Muller,1974) 910
nsfidantamssyiuarUsraruAstusiduunamanugninidifyvessenalnednfedsfilsny
gnamnsTLLUsUNEnE1 vlifims Tagudetisanlssnuulsguendnie mnngd (Muller,1975) mnud
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0alnvug (Parez and Hsu, 1973) 9INT1891LU89 WANTUAZATITE (2553) Nud1 NMnugndnaINnshung
fUsualusiu 1.2 %fahisndufosnsummiBmetauwasuindeniftuamamnruzuasns
Tuselondlédsh uarnsimaluladmavsinuuuusi (Solid state) Safumsliiogaunds usnmaden
wiklunsifiuaurmislnsuguaznsgosldueininngd Suardnadenaiivaussougnsuasliundn ld
wazidunsifiugarvesninngiisne 9nmenuYes nsfiwduazany (2552) nani BadiiuTunailusiuged
35 % wazkgadvesdanazUsgnaumeanslunguuunluledlnuaaislsddnuauinn (eSused, 2552) uaz
JamudninuddaduRaans el carbohydease uay protease fianunsaifiunisdosldveutuaziusiu
(Evan and Dawson, 2007) uenanniuudfasuazunddadunsadsiinmandilunsidunslulefndse
(@115, 2547) 3INT1L9UVBI ANENIY (2551) wag Kogen and Kocher (2007) lavinnisiasudaniid MOS
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(WeSwaveAny, 2552) VLé’vamﬁLa%uw%'"LUIaaﬂﬁLLazLﬂ'%@mw%é’aeﬁﬂaﬁaLLﬁqszthLumaLﬁmgauw%'éﬁLfﬂu
Usglemidita Lactobacilus spp Snﬁqﬁasﬁasamﬁuﬁéddwﬁa Salmonella enterilitdis Wwaz E Coli la

mapaesadsilifunisinuidosufanenmiasisnsdalusfiugadidennnmnneilaslddad
(Saccharomyces cerevisiae) wavUNddaduRaa (Bacillus subtilis) sen1siasuulatasdusznoums
Tnruzlulusfiuadifeiannninng i saudsnsnageunisteslanisusninsniednd (In vitro digestibility)
yoslUsAuwadifeanmnnzfiieimuiduumasingiuemsdnilusiumadoniusuan

2. gunsaluazisnis
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Yo A fio raniildvsin (0, 15, 30 way 45 )
UJady B fe %ﬁm%adﬁaﬂauﬁé (Sacchromyces cerevesiae @1t#Wug SC-105
(S), Bacilus subtilis BSC-23 (B) Way L%aagauw%'émam S+B (50:50)
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3) dnan1nnsvdnAe gaumall wag pH v8an15usiney pH meter §%a AZ Instrument
$u 8601 \fleasusrozamIniiniidivun

a) fumedslsfiuadifernnninned udniluasseudordunidnslindes
Qanssmifndswenegs 8%e Olympus Aifdweny 40x

5) iftusognalusfiumadifisrninninngfiniuszesnaiidvunionun Tdanegfiden
wEnhlUouueiionmgil 60 °C Uszana 72 Flasuuiaiiv WewSoudegadiinseiesdussney
Tnvuzuazmsgeslusiudeionluiuuiu mndudehminaeandamdainniseuiaiiemumumiosidus
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6) AenzvidognldsumadiigrninninneiiieniaiesduszneulnvuedeiFnisg
Usennad (Proximate  analysis) #1u38909 AOAC (1985) wagnisgeglusumetonlaiuuuniuidues
AOAC (1985)

2.3 Joyauazn1sAILIN
tufinnanFiinsizsianInguits 1 Tsiu lush 18ele way ndsau Aldanmsiesei
wasdUsznaulnuy saudsinisgeslusiusaaenlediuudy venaniasiiddminuandanourin
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2.4 MynpTevidayanieaina
thiayaflsunitasizvidanauususiu (Analysis of Variance: ANOVA) $18 Proc GLM
Tasiwuiliuvestoya (Trend Analysis) #38 Orthogonal Polynomials wazLUToufisuARdesEning
ﬂzju%'a;ﬂaé'aa Duncan’s new multiple range test, DMRT laglduuunisnnasiwuy 4x3 factorial in CRD
Ingldlusunsudisagy muisvesuusde (2544)

3. Nami‘vmaaal,l,az%'lmiwa
3.1 NANTSASIAFBUENINATULN LUSAUUIOUIANAINAINNET
nNseaesinnnzinvinlussesnafiuandeiuie 0, 15, 30 wag 45 Ju AU
L%aqaim%éﬁa gan Saccharomyces cerevisiae (S), e Bacillus subtilis (B) uay S+B T2 NaNTNAADS
wuhildvnasiuvesszernatlunaninuassiavendogdunisne pH eguasnaninluds 4.00-4.53
uwnnanafuegnaditoddydmnseda (P<0.01) fa Table 1 usarlinudvinasiuseninszerauazsinves
L"?jyaaﬁw%'ésiamammﬁmwﬁﬂ squm§MI‘UiﬁuLwiqamﬂmﬂ%ﬂ‘ﬁﬁ]U‘ﬁmammﬁmaamwﬁﬂaﬁﬂuﬂw 29.18-
29.73 uammulmwummLmﬂmwaamaaqi’]mwamammmaqmwuﬂma(P>O 05) onantazny
DNBWATINTENIN iwmaﬂumsmmLLauszjumsuamaaawiammﬂaawummamamwaﬂuma 29.21-33.80
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o
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445 Fadebafiadailuszduil (pH 3.5- 5.5) Wilfausatiesudininasyvemuaiiiedulnaie
dlomnuuaiiSedningiaialdiluanm pH lunans sndusueiiSefiadnsauanfinfiasalddly pH
fidafiasey avdue pH lunsmeaedoilitaduasundsaduiaaausassyldiuasduduundiSoaiingu
1§3nde (35199, 2529) uazannisnmasswuingamgiieglutie 29.18-20.73 1 aeandesiuusznia
(2553) Aienuidadaunsaniaydulaldffionmgl 20-30 ssriwaldoa awnailUesidudnandnana
dlosandadarldansveuainiimalunszviunmsesagiivla udnvasuluifuasveulasenleduay
weaneged (Usena, 2553) Useneufunisil Bacillus subtilis asnsoadraeuledtisgeslusiuuiuas
wulwidenidoly (e3fiy, 2546)

3.2 nan15IATIZRIAUsTnaUN e lnYuzIUSAULAIaUIARAINNINNEH

MNMRaesimnngiuvsintude ad Saccharomyces cerevisiae (S), %o Bacillus
subtilis (B) way S+B sauiu Insuvsszevinannsndneanidu 4 91ade 0, 15, 30 way 45 Ju wlewly
Ainseiesduszneulasugnud Svswatimssuitsresnailunminuaseiinveautoqdunideen
TWsAuneusarlviusinazes19aivedfyBmeadn (P<0.01) &1 Table 2 wiliwuiadesiusening
svozauarviavendeqdunidaeainguiis lelenetu i ndsnunu wazensdeslideioules]
wWuBu (P>0.05) ImizstLammwﬁmsa’wamnﬂéEJuLLiJm?iﬁmqLLﬁq Wolomenu i ndausm uaz
ansgesldmeuleiivuduegeiitudfymnsadn (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 433 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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TagnuIndafin1ssiannsudniindy (0, 15, 30 way 45 Ju) NeatusAuneu Ae 2.61, 9.44,

P

11.93, 14.77 waglusiusin 23.08, 31.47, 31.07 uag 33.32 azufintumudey dadululumadontufuen
Belovenudanfintudunuudunss 24.63, 27.55, 28.78 way 30.61 MUY (P<0.01) ENT AN T
wuudulAadany 1.84, 230, 2.25 wag 2.65 MUY (P<0.05) waasusaudiauingudunuuidulss
f&sand (P<0.05) 4,950.47, 5,127.02, 5.439.99 way 5348.17 wazAnstoslageioulediluguiaiuiy

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

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" 31477 234" 5,127.02"
- 30 day 49.17° 1193 9410”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 g b 3
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 N % "1 *H ** **
Factor A Quadratic i *5 NS i/ NS * NS
Factor A Cubic *X NS NS 74 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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Fedrumaiuinquisifiananasuuuiduldedindsann (P<0.01) 94.91, 92,00, 94.10 uaz 9330
puddy daunaneinveadeiililumandin wuidringuiiazgeiianideldqdunis B, S uay S+B
ANAIAU AB 94.87, 93.13 way 92.74 LL@ﬂﬁmffuaﬂwaﬁﬁfaﬁwﬁ@ﬂmaaﬁa (P<0.01) @iﬂﬂiﬁwmquqﬁqﬂ
Lﬁ@“ﬁ’fﬁ;ﬁuﬁé S+B, Sua¥ B @uainu A 14.74, 7.69 way 6.62 LLmﬂm'wﬁuaﬂﬂqﬁﬁaﬁﬁm?jﬂwaaa
(P<0.0l)1‘uﬁuiamsqﬂﬁqm Lﬁaisﬁﬁgﬁum%'éﬂuﬁm S, B kg S+B anudeufa 30.94, 30.38 kay 27.89 wAYNA
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2546)
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ﬂ%mzu?ﬁLLﬁqammﬁ?u%LLamﬁqﬂﬁqml,ﬁﬂiugﬂﬂuaaﬂmu%uaanmﬂmﬁmﬁmeﬁ Feazdwmasonisdsunas
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Huuaslnvusdfuresnssuiunmsminiufusnduayunddadunaalumsnanlsiumadiionlundvesnis
inUsunalusiuasifiunisgesldvadusiuldunniu %aaaﬁmmi’ﬁlé’mﬂmﬁﬁsluﬂ%y’aﬁ%ﬂﬂﬂgimwia
ganrAdelusuan Tunsiamnnswazadsuinnssundnuraiusiugadiieranninned e ldifuunas
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Tudn (In vivo Digestibility) waznislguszlevilalunswandnirsugiosely
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