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The modified nutrient composition of crude palm oil meal
by Saccharomyces cerevisiae and Bacillus subtilis for development as
protein feedstuff
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unAnsa: m?ﬁﬂmmiﬁuﬂﬁ;\i@mﬁ’mwimummmﬂﬂ’]ﬁmﬁﬁﬁumuﬁfmmwﬁnéwﬁu%&T(Saccharomyces
cerevisiae) Waz UNTAATURAG (Bacillus subtilis) Lﬁ@ﬁwmLﬂumeﬂﬂmiﬁﬂﬁuﬁmﬁmﬂ%umumi‘mm@mLL‘uu
4 x 3 factorial in completely randomized design (CRD) wiifli 2 fade 18w TTade A Ae doananfildlunnsmsin
(0, 15, 30 WAy 45 1) {laqe B Aa ‘nummmmaumw% (Saccharomyces cerevisiae mF;l‘W‘LLﬁ SC-105 (9),
Bacz//us subt///s mﬂwuﬁ BSC-23 (B) wa Lﬂmmmvmw S+B (50:50)) HAN19INAAAT WLIN mmwmqmm
wmmﬁ@wmﬂmuuﬂm@mm (3,090.56-3,730.33 NfN) Laz Lﬂmmumw@mm (47.62-57.43%) @muuﬂmmmm
neadia (P<0.01) Lm‘mmmmmVﬁ‘llmuvmmmﬂﬂmmuwummmumiﬂiuﬁm‘lﬁmwmmmm@umm
flszeizinanuAnanafiy wmWmafslmﬂmmmmlumiﬂimulummnmmmmwmﬂmLﬂ@ﬂﬂm@asﬁumaal,l,@ Fenan
S+B (50:50) (P<0.01) uaﬂmﬂmvﬂ nanlunswsing 45 5 m‘lmm‘lﬁﬂimmmﬂmqnu@mmum‘hﬂmmmmmm
(P<0.01) TneiAnTulsiuitl Atuasidnnseiae 14 dneien sl Fuwindu 72.99%

AdAny: n19U3uise aauAnnelngue nnthduindusu Bad unddadunaa uas anedn’

ABSTRACT: An experiment was conducted to study on modified nutrient composition of crude palm meal by
Sacharomyces cerevisiae and Bacillus subtilis for development as protein feedstuff. The experimental design was
4 x 3 factorial in completely randomized design (CRD) with two factors. Factor A was fermented period (0, 15, 30
and 45 day), factor B was type of microorganism (Sacharomyces cerevisiae: SC-105 (S), Bacillus subtilis: BSC-23
(B), and S+B (50:50)). The results were shown that there was interaction between factor A and factor B on weight
yield (3,090.56-3,730.33 g) and percentage yield (47.62-57.43%) (P<0.01). The nutrient composition of crude palm
meal that fermented by Sacharomyces cerevisiae showed higher crude protein than that fermented by Bacillus subtilis
and combined microbial S+B (50:50) group. Fermentation for 45 days produced highest crude protein (P<0.01) and
protein digestibility with pepsin enzyme 72.99% was significantly (P>0.05).

Keywords: modified, nutrient composition, crude palm oil meal, Sacharomyces cerevisiae, Bacillus subtilis and feedstuff

ATUEARNIANARTILAL LWﬂTuT@ﬂﬂ’]ﬁ‘LﬂHﬁli‘ wuInenfaAaiing 9 QV]E’]L%M@’W@%LVMLW%? ANNDTLN
""Q\‘imeW‘ﬂT‘qui 70120

Faculty of Animal Science and Agricultural Technology, Silpakorn University, Phetchaburi IT Campus,
Sampraya, Cha-am, Phetchaburi, 70120

ARLANENANanSAnansuazinalulatinisnens inianenAusTIeAad U U A1naiies Ssudainu 55000
Faculty of Science and Agricultural Technology, Rachamungkhala University Lanna, Nan Campus, Phupiang,
Nan, 55000

Corresponding author: manatsanun@su.ac.th



352
unun

flaqifulandszavilyuinisrianpauaiuig
Tenanzunasanvstlszinmissiiu ilasannainy
@qmmmgiﬂh@qﬁwmmé’mmmaﬁ@mm Asne
Tiansunaeannsresnysduazdnd dana i
fmqﬁummiﬁmrﬁmﬁL@Wﬁmmaé\umm‘ﬂﬂiﬁuﬁ
iﬁﬂﬂLﬁN@Q%u (WA LazAn, 2556.) NNANIT
nanUAdnFaaiuuAnlun suas L aIRgAL
awnsdmsunasasilsumaumsnnay :9Eenns
ﬂﬁéxf;qmm‘iﬁﬂiﬁmmgqﬁ%ﬁmﬁmﬁlﬁm (single cell
protein) (Muller,1974) S4udANTIYTUAY
Uszaauatdusiinsdgnurauinfud uits
meﬂﬁ@%ﬂﬁqﬁqﬁimmu@qmmwm‘a‘mma‘gﬂﬁq
anmdnuazanalug) Al dagmaeii
mﬂimmuuﬂigﬂﬁ@ mnﬂm’mfwﬁmqu (crude
palm meal) A1UAUNIN AINTLNUTY AL
AINUST (2556) wudnandagunnsusanasd
Bunnulelsiins 10.07% uae Eialass 25.01% A
i mnuAnnLAuTnsusan N sauiiay
thun il uanmsdadnssinnziden iegannd
@mﬁh‘wN‘llmuxLL@:ma“lﬁﬂ@zimiﬂﬁmmimmﬁﬁ
(Parez and Hsu, 1973) FoiAednfugaeandanig
Wanuazuilagadesfoafugmrimislnoug
LL@‘Vmﬂ%ﬂimeﬂlﬁﬁﬁé’fmmﬂ%ﬁmﬁuﬁﬂ’ﬁ
mmmﬂ@ﬂmwimamwmemmmmemm
yalnTuzaeanintdutingusy sauAenindiy
sz@ninandeslaludndsauiuianimdnuuy
WIR (solid state) (389MILAZINUNN, 2532) Evan
and Dawson (2007) 3181491 TAAFURAA TN
1snﬂcarbohydease, cellulase, hemicellulase LLay
orotease gnunsaLnANstiaeldrasnlulansm
waglan wiiwaglas uazldsdu ugaNHAN
$IENNUIRG NINNTWAZATUE (2552) TN KT
wadtantiBannlsiugeiia 35% vananniiuuds
nilvmaduestiadiazunFaaduRaadilanniaiis
Tun13udlu prebiotic fagl (@nlsd, 2547)

WAKNERT 42 arTUNLAL 1 : (2557).

- W S “
nsnaaesafailiiiunsAneiiessiunanisdiudss
Asameinauzassnndusnlneldtafias

a v o aa =2 1 % = k%
unddadunsa santenisdesliredllsiufasion
laafi1l@w (In vitro digestibility) elduluas
amnsllsiumadend miudninssinizinen

28n19ANE

flafemanes Usznaudneiiade A Ae 1wanild
13in (0, 15, 30 WA 45 F14) T1adt B An 15784130
qauViael (Sacchromyces cerevesiae A8WUE SC-
105 (S), Bacilus subtilis @"8iWug BSC-23 (B) Way
S+B (50 : 50))

AWLHUNIINAARILLUL 4x3 factorial in com-
pletely randomized design (CRD) Imﬂﬁﬁwum 12
yEnmuTAeNTiud viamFa 3 91 1 36 wing
NAAD

A8N19ANEN

i’mmmha‘ufmﬁummnn‘ﬁi\mmlﬂigﬂﬂﬁu
it yatlpteimmT AUaNIeINAL 81ine Wil
Jaudnilszanumsdud mmmuﬂqmﬂﬁﬁﬁuﬁﬁﬂﬁu
fhAa wazinazidun ludndan 80:15:2.5:2.5 anal
aAL UFnnnugan 5 Nlanu ussq isinaaniuauLdn
tukunszarezgifanntaiuysinmulniva
waztladnlatin Tnaldaansminuuuwiie (solid
state) é@uﬁué@aﬁuﬁﬁﬁq 3 giln mnﬁmﬂﬁﬁﬁ
NN398TIINe1 AnEARILNAEnT ainaInInl
NMANBNRY AR Sacchromyces cerevesiae &gl
WUGSC-105 (S), Bacilus subtilis #18Wg BSC-23
(B) waz S+B (50:50) Fuaanluasaatnaiteldiin
m:mumwﬁn?ﬁhwwmmm"mj Aa 0, 15, 30
waz 45 u ensutmuastaznaningnInnIs
wiinAe gamnil waz pH 289n13MsiNFae pH meter
(AZ Instrumentjt 8601) WaziuAaaeinenINLaN
ﬁwﬁumu‘ﬁ'm'mmsﬂ%uﬂgqimuﬂﬂmfmmuL%fa
qaundnelAndesqanssmiindsaenegs (Olym-



KHON KAEN AGR. J. 42 SUPPL. 1 : (2014).

o

us NRNR9ULNE 40x) ANTUENFIRENaNINLNEN

o O

o

dusanierun1sdfudgelaauslleuudein
A 60 aeAmaTea 72 dalusauuiaiinive

D

= o 1

wRtusethadnAmef amiudaiiinudanis
auLTh e Al ffustaNARLATAATZY
AneaRtlsrnaulnauzAedsnistlszannd (proxi-
mate analysis) Tughatanintdutingusumds
annsdiudgenniAmisinaueaaisans AOAC
(1995) AATIZHNAIUIINAL Bomb calorimeter
AIN33U89 AOAC (1995) 29ND9LATNE LAY
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ﬂmqNamﬁmsn'ﬂ'1ﬂﬂﬁ@i’uﬁnﬁumwﬁqmiﬁuﬂgq
yeananifanLdnszaznan i fiuAnsnaiy
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g1 (P<0.01) daurdafidudnissaslsaas
TlsiulunanAnsinnntdunindusumieannnns
1511l39 (In vitro pepsin digestibility) Az
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AR inauzassnindusaniudasingld
seaizinaIn1Iudn 45 Ju azlirnTdsAuneuge
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Table 1 Production and nutrient composition of modified crude palm oil meal

Production Nutrient composition1 (%)

Parameter Weight GE

% DM PD CP CF EE Ash

(9) (kcal/kg)

Fermentation period (Factor A)

-0 day 3,730.3 57.43 96.53 69.53 8.49 22.09 10.49 6.94 4,601.58™
3

- 15 day 3,650.8 54.75 96.35 70.12 9.68 23.78 9.79 775  4,375.99°
9

- 30 day 3,370.2 51.88 9524 7045 10.62 23.52 9.36 837 4,708.78"
2

- 45 day 3,090.5 47.62 95.23 71.21 11.93 26.53 7.98 9.65 4,580.61"°
6

Microbial type (Factor B)

Sacchromyces 3,410.0
52.47 95.93 70.63 10.38 22.85 8.94 8.40 4,524.74
cerevesiae (S) 8

Bacilus  subtilis  3,420.0 52.63
95.52 71.98 10.14 24.13 9.05 8.14 4,623.23

(B) 8
S+B (50 : 50) 3,480.8 53.67
96.06 72.99 10.00 24.96 10.22  7.99 4,552.24

3

SEM 10.38 0.21 0.05 0.07 0.06 0.08 0.09 0.06 20.08
P-Value

ANOVA
Fermentation
period
Microbial type NS NS ** NS * *x *x " NS
Factor A x Factor

*% *% *k NS * *% *% *% NS
B
Factor A Linear - - - o - - - - NS
Factor A

- - - NS - - - - NS
Quadratic
Factor A Cubic - - - NS - - - R *h

'DM = Dry matter, PD = Pepsin digestibility, CP = Crude protein, CF = Crude fiber, GE = Gross energy, and EE = Ether extract
NS= Not significantly, *Significantly difference at P<0.05,** Significantly difference at P<0.01, respectively.
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W‘]_l':l"]ﬂ"]L‘Fﬁ’ﬂsl‘ﬁl‘vml’]‘l_lLL@:ﬁWWﬁN’]u?QNﬁﬁW@N%u
LL@Z:ZNBJ@Iﬁﬁ’ﬁmqLLﬁ\‘iLﬁN%uﬁ]’miﬂﬁf}E (Kogan
and Korcher, 2546) TnananIINAaedAail
AAAARRNTILNNINAARITAY Akindahunsi et al.
(1999) ﬁﬁﬁmiﬁuﬂﬁ;mmmmqimummﬁu
Adeudsdaanisminganiu Rhizopus oryzae Wu
dnenTilsRumenLisTuann 2.00% iy 10.00%
LAY HANITNAABILAY Oboh (2006) ﬁﬂ‘?uﬂa;a
AuAmsinguzaslaandudnlindsdoanis
ningauriL Saccharomyces cerevisiae and Lacto-
bacillus spp Wudﬁﬁ'ﬂﬂiﬁummmﬂlu%u 7N
8.20% lu 21.50% A1NIENIUTBI ANNALAZARLY
(2555) laminlFurlgspauanieinauzaasninian
waaanNud1lzuaananisndngdafnuanan
Talsfumenuiia@uann 20.00% 1l 25.40% waz
Oboh and Akindahunsi (2003) inaaestlfiilss
AR inTuzaeuiliudlenaauaznisaos
n1endngaunU Saccharomyces cerevisiae and
Lactobacillus spp wudnAn TR u%umn
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Table 2 Interaction of fermentation period and microbial type on nutrient composition of modified crude palm

oil meal
Production Nutrient composition1 (%)
Parameter
Weight (g) % DM CP CF EE Ash
Sacchromyces cerevesiae (S)
- 0 day 3,780.33°  58.20° 96.49° 8.80° 21.40° 10.69° 6.93"
-15day  3,570.67° 55.03" 95.92" 9.80" 23.16° 9.36" 7.78°
-30day  3,400.00° 52.31° 95.62° 10.57° 22.04° 7.98° 8.27%
- 45 day 2,880.33"  44.36' 95.70° 12.36° 24.79° 7.72° 9.63°
Bacilus subtilis (B)
-0 day 3,650.00" 56.15% 96.43% 8.20" 23.38° 10.47° 6.88'
-15day  3,540.33° 54.51% 96.50° 9.47' 23.62° 9.89™ 7.77°
-30day  3,310.67° 51.03% 94.93° 11.14° 23.32° 9.71% 8.56
-45day  3,170.33°  48.82° 94.23' 11.74° 26.22° 9.14° 9.34°
S+B (50 : 50)
-0 day 3,760.67° 57.95° 96.66° 8.47% 21.50° 10.32% 7.01"
-15day  3,550.67° 54.72° 96.62° 9.66" 24.57° 10.13% 7.69°
-30day  3,400.00° 52.31% 95.17% 10.15% 25.19° 10.38° 8.29%
-45day  3,230.00° 49.63° 95.77° 11.70% 28.58" 10.07% 8.99%

'DM = Dry matter, CP = Crude protein, CF = Crude fiber, and EE = Ether extract
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