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Abstract

The present research studied the mycotoxin adsorbent ability of commercial yeasts, bovine
ruminal yeast and commercial yeast product in 2 experiments. The first experiment was conducted to
determine the adsorbent ability of commercial yeasts, yeast from the rumen and commercial yeast cell
wall in CRD with 5 experimental groups, 4 replicates; including the 1" group, 100 ppb AFB, and no yeast
or yeast product; the 2™ group, 100 ppb AFB, + commercial Saccharomyces cerevisiae; the 3 group, 100
ppb AFB, + commercial Candida sp.; the 4" group, 100 ppb AFB, + MOS; and the 5" group, 100 ppb
AFB, + bovine S. cerevisiae. The results revealed that commercial and bovine yeasts were significantly
superior to commercial Candida sp. and MOS, while commercial Candida sp. had significantly higher
adsorbent ability than MOS. Adsorbent ability in ascending order were commercial S. cerevisiae, bovine
yeast, commercial Candida sp. and MOS respectively.

The objective of the 2™ experiment was to studied the adsorbent ability of commercial S.
cerevisiae and bovine yeast in broilers. Six hundred one day old, mixed sex, Arber Acre chicks were
raised in the same shed and the diet was commercial starter with approximately 23% CP and 3,000 kcal/kg
of ME. Chicks were fed ad libitum throughout the 21 days period. At 21 days of age, chicks were
randomly assigned into 4 groups with 6 replicates and 20 chicks per replicate. The treatments included the
control group (no AFB, and no yeast or yeast product), the 2™ group was 250 ppb AFB, the 3 group,
commercial (S. cerevisiae) yeast (CY) 2.5 x 10" cells + 250 ppb AFB, and the 4" group, bovine yeast
(BY) 2.5 x 10’ cells + 250 ppb AFB,. The results showed that addition of yeasts resulted in similar feed
intake, ADG and FCR to the control group, however, the yeast unsupplemented group had significantly
lower feed intake, ADG and FCR than the control group. Broilers in the control group showed the lowest
mortality rate. Supplementation of yeasts did not cause the differences in carcass, drumstick and breast
from the control group and the yeast unsupplemented group. However, the yeast unsupplemented group
with AFB, increased percentages of liver and abdominal fat and showed the lowest percentage of
drumstick.

Serum total protein, albumin, blood urea nitrogen and glucose were similar among treatments
while yeast addition showed similar cholesterol and triglycerides to the control group. However, AFB1

without yeast group had a reduction in cholesterol and triglycerides when compared to the control group.



The present study clearly indicated that yeast supplementation had a beneficial effect on

performance of broilers.
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FUAVDITT 4 Slavus, A. paraciticus \W0E A. nomius waWNTDA5 14 aflatoxin AR
a a Iy 1 a (o)
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paraciticus mma‘m%mulmuT@]"lﬂﬂ“luﬁmqqmwgu 10-43 C~ QU UYNUNNNITTY
[ ] o) . Y g a
1208 1u94 32-33 C° 1ag aflatoxin 9 QNATIVUIN IUQUNYNFITZIY 12-40

(¢]

C

9

A ] . 9 ' < A
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M3191 2.4 MUUATZAD aflatoxin (1128 : ppb.) NHIUNMTNHIITUIVOIOYNTINAT

T
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FZAUNOYNTINMT sEAUNMUUAAIY 55aUN EU AMviva
<3
VAR lszme
QA
MNOIAE 300 500 20
MADUNAD 30 50 50
§118999Y (Full fat soybean) 20 - 50
Corn gluten meal 20 - -
F1 Tnada 411 Twailu 50 100 20
Y
10299 $1MeNY S1anatiNY 25 50 50
dartu 20 40 50
Yawaznszgnilanilu 20 - 50
vu'lplu 20 - 50
£ g '
wetlu wonaz  nizgnilu 20 - 50
&£ < ¢ P
mneluwaathay manaiay 50 - 20
MAuENI 50 - 20
Tdu Tusaifia 25 - 50
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#9113 1A 30 50 -
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9
Wemislaio- Tauw (Ia-nszile) 50 100 -
W10IM1IgNT 30 50 -
v o
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v &
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PIMIgNININAA-1I1MITN 15 Alansy 30 50 10
J o A o £
punsgnsnin 15 Alansuaull 50 100 20
01413 Iaog lamu 17 50 100 100 (Tauw)
Y Y
o1 laogaaa 1 3l 80 200 200 (Tauw)

H v
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‘l}‘ﬁu‘ﬂiEJ‘VIﬂf’J114Lﬂﬂiiﬂﬂluig‘ﬂ‘]_mﬁmu@?ﬁ?i INHITANNICTAUAAVD flora 11!53‘”‘”‘1/]1%@1!
v A = v 0 Y
DINITUDITA ﬂﬁ@]llﬂ’ﬂllﬁ?lﬂiﬂiﬂﬂ?iﬁmﬂﬂ@ﬂulﬂﬂ Iﬂﬂﬁﬂ/‘n% S. cerevisiae
.. Y L4 ! ' [ Y
S. cerevisiae ﬂi%ﬂ@ﬂﬂ’lﬂl@uul“]fﬂiﬂﬂiﬂﬂ ‘]_INﬁ’lufﬂlﬂiﬂgﬂﬂﬁ@ﬂ@@ﬂﬂ?iﬂﬁ?qﬁ
[ [ a s o I "9 [ ~ (.
Llﬁg‘b”lﬂﬂluﬂTiEJE’JEJE’JTVHT]Jﬂ@]ﬂl@ﬂ!@u%ﬂﬂﬂﬁﬁ’lﬂ@guﬁ’l Llﬁgf,’ﬂlﬂiﬂﬂf’]EJﬂTﬂTILf’JLlul“])’JJ“lLl
a (] "W Y P A (] I 4 1 A 4
1/]1\3!@1!@114158@81111@ Lf’J‘Llul“b’llVILWﬁf’Jﬁ]%f’]Qiuﬁb’ﬁﬁElﬁ@]uﬁgﬁ]%gﬂﬂﬁﬂﬂﬁ@ﬂ@@ﬂﬂ%ﬂm%’ﬁﬁ
a 0

9
o I
dadgniiane (wam. 2541) vennntiuuddaadegan lldrearseins Tasmwiz Tisdu (40

—45%) 13579 1A INNUAIE) 19U vitamin- B complex (Celik et al., 2008)

d' ] = o
M1519N 2.5 dIUUTENOUVDITARA (S. cerevisiae)

Moisture 2 -5 (%)
Crud protein 50 -52 (%)
True protein 42 — 46 (%)
Nucleic Acid 6—8 (%)
Mineral 7 -8 (%)
Lipids 4 -7 (%)
Carbohydrate 30 —37 (%)

301 : Celik et al.( 2008)

YR/ 1
NNMIANINAVDINITIF S, cerevisiae TUDIMITTAUN WU S, cerevisiae AINTD

] A oy v @ oy o [YIL o
yrgmuivinauazonsimsuaniimin ludadln Menocel et al.,( 2005) uléf‘ﬂ’]ﬂ’]i‘ﬂﬂﬁ@ﬂ

v W

- v A o P 2
15 S. cerevisiae Tugas01M3 Inktieludas1 0, 0.5, 1.0 uaz 1.5 nlosidua wuiniming,

o w

1 1 d‘ Yo d' a 9 =\ oy o Q' ;d? 1 [y 1 ="
ﬂl@ﬂnlﬂﬂluﬂij‘ﬂ'i/lllﬂi‘ﬂi’ﬂ?iﬁ‘mﬁillﬂ’lﬂ S. cerevisiae WHUINUNNNUUVULANA NN UDY NN UIT ALY

g

3 ] 9

BaNADA (p<0.01) WonlFsuieununguaiuny Taeiiiimin 2470, 2558, 2542 uag 2521
9 9 ]

AT MUAIAY HONNNHEATINMIUANIHINVINGUNIATY S. cerevisiaelugnoMIfT ooy

v 9
AUNGUAILAN WUNNQUNLEITY S. cerevisiae TUEATDIMT UBATINSLANIINITNANIINGY

v
o w

AUANE NI YBININADA (p<0.01) FOANABINUNITANEIVDY Zhang et al.(2005) N 14

] 9 v
MMaLa5y S, cerevisiae 520A19 adlugasemns Wonlseumeviihmindivesngui 185y

=

[ v [l Y
PMINATUAIY S, cerevisiae TUNGUAILANNANT IFTDOMITNIATUAIY S. cerevisiae Tiimiin

[

AININANNQUAIVAVUANA NN UBENNTTBIAY (p<0.05) HALTMIBOIMITNAULALTAIING

9

oy % 1 dl Y 1 1 [} 1 = (% (% = 9 1
LmﬂuTWuﬂﬂTVIllﬂllmmﬂﬁNﬂu WUAYINUAUNTANYIVDL Kemel et al., (2001)1@518\111!’31
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a . v & = y y ¢ g
MSASY S, cerevisice a41u01Mm13 Intiieoiy 0 89 37 1 Tuszav o uaz 0.2 osigud Tu
9 v 9
PIMNTHU NUNMTIETH ansauihing 18 uanaeiuedsiidednyn1eana (p<0.05)
(Y] oy v A Y 2 [y [ d' eajl dy d’ d'
uasanmsuamimiintalndifosiu awaasluasnei 2.6 Wetitioswnmsi S. cerevisiae 1)
9
i Ifszuumsdesenins mathlasuzaieg luemins I 19ss Tomildgain $ro5nun
a v 7 [ g a a
AnMezaunaved flora TUTZVUMBAUDIMIVOIdR taziina lUdudinisasyan Tnveq

yaunidnneliinaIny (Menocel et al., 2005)

] Y
mseh 2.6 NANTLETU S. cerevisiae aﬂuqmmmﬂmﬁ@maﬂﬁmaujmﬂmaxﬂimmmw

M3 1413
Treatments Body Weight Feed consumption  Feed conversion
References
(4] (4] (4]

0 2470%14° 4708t 24 1.9310.01°  Menocel et al.,( 2005)
0.5 2558147 4737%42 1.8930.02

1.0 2524133 4684137 1.88%0.01"

L5 2512426 4657134 1.88%0.01"

0 1405 2556 1.82 Zhang et al.,(2005)
0.3 1498 2594 1.73

1.0 1515 2644 1.75

3.0 1553 2685 1.73

0 1761.2130.98° 1794 Kemel et al., (2001)
0.2 1861.66140.58" 1780

0 2589121° 5105%71° 2.00£0.01  Kemelet al., (2001)
0.25 2647140° 5143193" 1.97£0.04

0.5 2657141° 5062198" 1.93%0.04

(a,b) ' [ I Ao o o A v I )
UANAWNUDYWNUYITIATYN (p<0.05) ﬂlumauumﬂm‘u

9

1,2 1 o 1 A o v A A v A @
UANANNUDYNUUITIAYYIN (p<<0.01) TuneauiimelInu
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[ @ J 4 ' [ a
ana lannmiuradveddes 1510931 glucomannan @111509URD aflatoxin 1409 95 % ¥ Tun
FU 67% UASHEID IUU 77 % (Yiannikouris and Jouany., 2002)

Y
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o v =

Y [ [
$2UA aflatoxin (200 ng/g) WuANImtindved Inlunguin lasuesiaSudae S cerevisiae i

o w

2 o A2 e Ao A a A o VoA
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o o
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= a a a A 9J dd? d’ = = [ 1
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[ Y4
PONUIN3 OUYAVDITAI (Santin et al., 2003)
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nguiy Ua luuanANAUNNEDA 1I9URBINUNITNAADIVDI Santin et al. (2003) Aatanadlu

J o J 9

{ Q) ] YA v o
ﬁ'li'lﬂﬁ 2.7 mmqﬁtﬂuL‘Huﬁtﬁmmmﬂﬁmmgméj@ummmam AANVCATIUITDATIUNIU
3 a . Y A A d? A [ 4 [ A A [ Y
mmrﬂuwymm aflatoxin ulﬂlWllll']ﬂstUu L?J@ﬁ@]'l@gﬂluﬁﬂ'lwvlllﬂ']iﬁ]ﬂﬂ']i‘ﬂ']\?ﬂ']u
a Y o Y Ao & o q ¥ = o o & =2 o q ¥
AULIAADULAENITIANITNINAIUDINITNA ‘ﬂNﬁQWﬁ‘V]']GlVT ﬂ??ﬂlﬂiﬂﬂﬂluﬁjﬁﬁﬁﬁﬂﬁﬂZIN‘V]']“lW

' Y
ANTUNIUAD AT TAUINTIVY (Santin et al., 2003)
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d' a A 9 [ . v oA [
AN 2.7 NANITLATY S, cerevisiae LW@i‘HiuﬂTiﬁ]ﬂ%’U aflatoxin Tuemisdaitnaenis

niaulauazdsz@ninunisnae

Species Treatment Body Weight Feed Intake Feed Reference
Levels (g (€3] conversion
AF (ppb)  SC (%) (2
Broiler 0 0 1773 3160" 1.78 Kemel et
Chicken 2000 0 1661° 3037" 1.82 al., (2003)
2000 2.0 1860° 3313° 1.78
Quail 0 0 407.41(3.86)°  145.81(0.90)"  2.79(0.03)  Yildiz etal.,
2500 0 296.89(3.18)  91.72(0.98)  3.25(0.05)"  (2004)
2500 0.1 494.87(5.47)"  168.17(1.11)°"  2.94(0.03)"
Quail 0 0 38.0(3.24)" 31.7(2.01)"  3.89(0.2)" Parlatetal.,
5000 0 23.0(2.94)" 22.8(3.22)°  7.34(0.86)" (2001)
5000 0.2 38.0(3.81)" 29.6(2.23)"  3.69(0.2)°
Broiler 0 0 1782 3555 1.998 Santin et al.,
Chicken 500 0 1717 3543 2.063 (2003)
500 0.1 1781 3452 1.941
Broiler 0 0 2326 4281 1841 Santin et al.,
Chicken 1000 0 1998 3766 1886 (2003)
1000 0.2 2071 3773 1823
“anseiuedeihiedifad (p<0.05) TuneduiiiRentu
*NUN0Y  AF = aflatoxin; SC = S. cerevisiae
Badsaeglunguues probiotic fumnnlumsduasumsnsaiuiavesdunian

I 4 [ a a Aa
L‘]J‘Ll‘lJizTflﬁlmtmsummﬂm’m]iﬂlumuimmﬂﬁgauﬂ

'
adan

36Ty l¥augavesgaunidlu

[

=

a dd? o I = = a d? =
NMUAUDTHITAVU TAIUFUNINALAL uﬁmiamw“lumiwamw ANNITANHIULASITIVITIY

2 o d A
WONTITHAVOINTIATUN S. cerevisiae Tuommisdadinninisdu

A

A

1o UVD4 aflatoxin WU WL

a o I a [ o
msandaaasluermsavsoaanNdunyves aflatoxin ulgll ﬁﬂwﬁﬂﬂﬁ!ﬁﬂiiﬂﬂTWﬂTi
a [ o’dg & o P a a = a A 9 dd? ea.al dyd' o
WAAUDITAI AUY G]foﬁ’lllﬂﬁl‘ﬂiifg!ﬂﬂI@]Lm%llﬂ’igﬁ‘ﬂ‘ﬁﬂWW“l‘]f@11415@51]1! MIULIUBDIITINHUN

4 A I o Y [ & A wvAa [T
L%ﬁﬁﬂl@ﬂﬂﬁu’dﬁﬂi%ﬂi’]‘]JﬂﬁI‘]J"lﬁmiG] MOS "lmm glucomannan %’Qllﬂﬂ!ﬁllﬂﬁﬂluﬂﬁﬁ]‘]JﬂU
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a [ dy 9 A a [ [ o 4 = S Y I % 9 [
ﬁ’]iWHﬂ‘]JLGD'@T]]lﬂ AT NHIUNUNUUFAAUDIIAALULAINICYNUVUDBNUINIDUNUYINGTE

J o n’/’ <

o Y = 4 U a = v A d
YDITA muu%mu"lmw u@ﬂﬁnﬂﬂﬁﬁﬁ]%q@llulﬂﬂ'lfl?ni@ﬁ/ni AU LRSI nu
o o o ¢ Y A 4% ] 1% 3 a a [ ~ d”
ﬂigiﬂ%uﬂﬂﬁﬁﬁﬁﬁuﬁ?Elﬁ@]ﬂﬂﬁ?ﬂ?iﬂ‘ﬂ?ﬂﬂﬂ“ﬂﬂﬂ??ﬂlﬂuwyﬁ]TﬂfﬂiWE@nﬂﬂ ‘nﬂmﬂauﬂlu
v I Y 1% [ Y a % [ v o J J o A a a
D1MTTAIDNAY Llﬁ$ENllllﬂi’)114Lﬂﬂ@u@]iTﬂ@]@@]ﬁﬁ@]ﬁlm%ﬂHEEJ DUIUBDIINNITINATITNEY
9 v o d A a % g % [ Y4
@]ﬂﬂ?ﬂiuﬁﬁﬁﬁﬁ NIDINNNAANUNAING DINAIVDITA DN
= {o o . a o Jdou o [ eajl o A
Lmﬁﬂﬁffnﬂﬂgﬁq@ﬂl@ﬂﬂTiNﬁ@]ﬁ@nﬁﬁﬁ ﬁﬂ ﬂ1§ﬁ]ﬂﬂ1§‘ﬂ\1ﬂ'ﬁﬁ]ﬂﬂTiﬂTQﬁ}Tuﬁﬂllﬁﬂéjﬂﬂ
[ Y A v J [ 9 A Yo A [ o Y
HagN1IIANITATUBINT LﬂﬂﬁﬁﬁﬂgﬂluﬁﬂTWLHﬂﬁ@Nﬂﬂ ulﬂi‘].lf’ﬂﬁ?iﬂllﬂﬂ!ﬂ?W E’NNﬁ‘V]ﬂ,W
= 4 A o o = o 9 [ A [
ANUIATYAVDITAIAAAN L?Ji’)ﬁ@]'lllﬂ'ﬂﬂlﬂiﬂﬂ@ﬂﬂﬁ]gﬁ']?ﬂiﬂ@nuﬂ']uﬁﬂiiﬂ UAgHITNHANG

9 d?‘ ] 1 a v J o Y v I a d?
"lﬂuwﬂsuu dananeaussanmlunsnanvesda) ‘1/]1114ﬁ@]’JllﬁlliiﬂﬂWWiuﬂﬁNﬁﬁgﬂﬂlu
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UNN 3

msfanf3nansgaduas aflatoxin Tuviaeanaaed (in vitro)

Y = Jd A a v dy d Y
P1IYHTATIIONAANUNYTFAININNITIA

3.1 uni
. < A A = d” [ a v a
aflatoxin LﬂufﬂiWE‘VIW‘]J'JT?JﬂTiﬂLlLﬂ@uiuﬁ@]f}ﬂﬂ@TWTiﬁﬁﬁllﬂﬂﬂﬂ‘])'uﬂ 11!?’1'3111
Yy 9 A 1 o . dye./ 1T g [ 1 Aa A a v
FNVUNUANAINNY aflatoxin HunwuIntduouasienelszansainmsnanda? TﬂﬂlﬂWTg
o o A 1 A F) <3 = o 1A Jd A a o I 4
ﬁﬁ?ﬂﬂﬂﬁ@ﬂﬁu@\iﬁ@ﬁ?iWHulﬂiﬂﬂlmgﬁ’J ﬂ?iﬁﬂkﬂiﬂﬂ‘ﬂﬂﬂﬂ?‘lﬂ??ﬂﬁ@] NIDNAANUNYTH
a Y] . [] I a Vo oA Yo a dy 9 dy
TAYFUATINITNAATY aflatoxin ‘])"JEJﬁﬂﬂ'JﬂJL‘]JHWHG]@ﬁGYJT]ulﬂi‘]JﬁTiWEulslﬂul‘]J HONIMNU

= @ ' a A d A a o I 4 1< a
ﬂ?iﬁﬂi&lTENW‘]J’JTﬂTiWUJElﬁﬁﬁi@NﬁG]ﬂil!°'I/'IEJ?W]ZNﬂlHGTWTiﬁTNTiﬂﬁﬂﬂ’NNLﬂHWHGUE’N

v
IR

. Yy v o Y a o & o Ja a a =
aﬂatoxmllﬂ ?NNﬁ‘ﬂ?ﬂlﬁﬁlliiﬂﬂTWﬂ?iwﬁﬁﬂlﬂﬂﬁﬁ’lﬂﬂlu mﬁmummummﬂmmm

a a 4 Qsjl Y A % 4 4 o a
Uszanianldomisavu Nethitosnnmivsadvesdanasdsznouns 1u'lansayiia

Y
a [ A

MOS ‘I8un glucomannan Faliguantalumsiviumsnyiuses1 18 WoasHyduR Ui

o'o.lng.l’ ]

4 ~ s Y I o 9 Y] ] Y = o
FERRUNYAALAINITYNUUIBNNINTONNUYIVTEUDIAA Y muuﬁ]zmu"lﬂm UDNVINYTAIS

v W

P a A ' A g S v S Y A '
QﬂﬂJ]'l‘]Jﬂ’JflﬁTﬁJTﬁTi INTUU LLZ’I%LL?‘EWJ Wlﬂuﬂigiﬂ‘ﬁuﬂﬂﬁ’lﬁﬁ’luﬁ’lElﬁﬁflﬂﬁnﬂiﬂ“]ﬂflﬁ]ﬂ

9 [}

Y I a a 1 A d” o I (B Y a o 1
“])"]Jﬂ’JTZJL‘]JHWH‘IﬂﬂﬁTiWH@]N‘] nudoulueminsdaionaie Lm%ﬂﬂulllﬂ@“lﬁlﬂﬂfﬂu@ﬁTﬂﬁ@

v

v o J o 4 a a @ a o d @
AITAULASNYBEY @ulﬁf’Nﬂ?ﬂﬂ?ilﬂﬂ?ﬂiwyﬁﬂﬁ?ﬂﬂlu@]’lﬁﬁ’l W?@ﬂ?ﬂﬂﬁ@]ﬂﬂ!“ﬂ@ﬂﬂﬂ 1NN

@ ~ 4

o d [ 3 @ (=) a A Y [ o 9
VDITANIUDI ?melliﬂmu lellllNTLl'J Emmsnsumﬂ‘lJmimﬂﬁﬁmﬂﬂ’ixmwTﬂuﬂﬂumiaﬂ

9 9
[

I a . [ Ao AR o =2 Y o
aNuuNyveIas aflatoxin ﬂlu@’]ﬂ’]iulﬂﬂig‘ﬂﬂ \1']1!'3‘1]ﬂﬂiﬂuﬁ]ﬂﬂ’]ﬂ’]iﬁﬂﬁ']ﬂ']iﬂl‘])'flﬁﬁfl]']ﬂ

= 4 a o o 4 FY Y a o 1
nszng I ﬂﬁmlﬁ%Nﬁ@]ﬂﬂ!“ﬂEJE‘WWINﬂﬁﬂﬂuﬂﬁﬁ]ﬂ%’ﬂﬁﬁWE@NﬂﬁTJ

(Y] d

3.2 Jngiszasen
A = ) . A A A o da Y]
WoANYIANNAINITD TUNIAATUAT aflatoxin VOIBAANTONANN UNBTANINITAY

luviaeanaass

d a
3.3 gUnsamazitEms
<}
3.3.1 N1540Y rumen fluid
< o 9 [ < Y] ~ a o
ﬂTiLﬂ‘]JsUf’NLWﬁ'J“l‘Llﬂi$LW1$W3Jﬂ ulﬂ‘lnﬂﬂTiquLﬂUWﬁQﬁnﬂﬂTﬂﬂu@?W?i 3 ‘])"JT?JQ

9

A A
JUAD



19

33,11 Warhnszuen fisula vealamznszimz Falamznszmiziiy
nazimnzniinves Inazgnidudadumis id ldnszuen fistula aaly aunsodlanazdaiofy
rumen fluid 10 digesta

3.3.1.2 170 rumen fluid 1a81d rumen sampler 131unszimzniinlilareae
19 IwaoenNUIUBNNITZ BN fistula

3.3.1.3 ldnszueningn (Syringe) Ao UA 18819 wé’qmﬂifu@mmmm
p9nU115219 200 ml

3.3.14 th veamait I8 1@l uvaagaudlad 1y guaselldluasify

Y
rumen fluid dovogTuaniwlaoaiio

4

@ = 4 Y a a
3.3.2 MIAALENIAANNIzNIE Ia 1T gns
a d' Y 2 A 9 oy u'./ ﬁy
3.3.2.1 dlaveanadrn ldannszmienin 25 ml 130919a181 1N AU aoA%o
50 ml

o v A A 9 A 9 ax .
3322 111 ¥0ura191nnILNIzHInNe919ud) 1119991987835 serial

dilution 1152#UAMWRD 1:10, 1:10°, 1:10°, 1:10°, 1:10° waz 1:10°
= [ ] ] A dy ay
3.3.2.3 Mad19819 0.1 ml HABZANNDIBIG HEARI I UITUDINITIAVIYD

Malt yeast extracts (MY)

v

3.3.2.4 Mmailansueniie spread plate technique

3.32.5 v Tuinfigaungil 39°C fluszozinan 48 $1us

Y

Y ]
A Ao

9 A A J [ o o
3.3.2.6 1% loop HYLBDNUANHAUEL colony NUANATNU UIUINT wet mount
= [ a Y 9 ¢ A o [ = o
ANHITUIIUINGT AWYNABITANTTAU INONT NITAALUINYTN

9 A S W 1 o 1 o o
3.3.2.7 ﬂlf])' loop LVYYTANUANHUSUANANNNUVDIUADS colony HINIAALYN

4
=

L a Y 4
faalviusans 1aold streak plate technique TUAUOIMITIAYUYD MY

q

a

3.32.8 W liiufigungil 39°C iluszoznan 48 $alug

u

{ s A = o
3.3.2.9 14 loop 138 colony ¥0IBAANUTANT 11111TAAINUUDIMIT MY agar

slant

a

<] s a {
3.3.2.10 NUBAANIITYUULINIG MY agar slant NguHH 4°C
[ = o 9 Y a =
3.3.3 MIAAUENITAN1IINIA IHUITgND
v a 4 9 [ oA
3.3.3.1 Fgaan1an13a 0.5 g ladaaluviagisuy NU55991115 MY broth

100 ml



20

) ' v 9 A T ~ < 1 A A
3332 uTﬂJ'Jﬂg‘]J‘]ﬁij"l‘]JHlfﬂﬂ'JEllﬂif’NHJEﬂ NAIULTI 200 TDUADUIN N
a g < )
UMYV Wuszazial 24 ‘])"JI?N
9 . = o =\ a 9
3333 1% loop 1§1% suspension UDIYHA UIVAAINUUNIVIUIDINMIT MY agar
9 Y
TuIuesaese 1ae 1Y cross streak technique
Y] = o 9 9 A ~ Jd A
3.3.3.4 AALENYTANINITAN Tﬂﬂﬂl‘])' loop U8 colony UBDIYHAA VA INUUDINT

W08 MY agar slant

'
a A a

<] J : a
3.3.3.5 INUBARUTANTNDTYUUDINIT MY agar slant 1Agaiigil 4°C
dy S
3.3.4 Mg a
9 Ao e ) g & <
3.3.4.1 1% loop MHYTANIINITANNINUADANULYD MY agar slant 1N loop
o 1 1A =& 9 A o
1UIU 2 loop ﬂlﬁaﬂumﬂgﬂ%umw 1 ¥IUTIY9111T MY 100 ml wagly loop 1VYYITANIIN
Qsjl a ] a 1 = %
n3zimz 1ANa 2 1ia 101 loop ¥HiAaz 1 loop Tdasluviagilsuyi 2 FIU535901115 MY 100
ml
o ] 3 T 9 d’ ] d' I~ [ = d'
3342 u'lsll'lﬂgﬂﬂ)'llmﬂﬂ 2 ulﬂlﬂlfl']ﬂ?fllﬂi@ﬂﬂ]fl'Wlﬂ'J']llLi'J 200 59UADUIN N
a 9 I~ o
UMYV Wuszeza 24 119
3.3.4.3 111 Bad Ihfusmaude33 direct count Tagld haemacytometer
v o d’ .
3.3.5 Mt uutad lasly haemacytometer (Singleton, 1992)
A = 4 Y = 4 dy A
3.3.5.1 DDINTAAN M IALASTAAVINATLNIE 1A INNITINZIAL AN
] = . = 4 9 1 A A oy )
9N 10 1M Taethia suspension YAIYTAANINITA 1 ml laasluviaeah 1 Vlﬂiﬁﬂu']ﬂﬁuﬂﬁ@ﬂ
dy 2 . a2 1 A = oy o
1¥0 9 ml taztila suspension vosgaannnszinzla 1 ml laasluviaoahn 2 FIUTIYUINAU
& ' Y o 9 A '
aoal¥e 9 ml e N uAIAT 0w
A . a g o v o N
3.3.5.2 Wila suspension YBIYTAVINNN 2 AR WIUUITUIULEADAY TR Tag
] 9 ]
14 haemacytometer ¥ haemacytometer UNINA 25 ‘])'i’Nsl,WﬂJu ¥ 1 ‘])'i’Nsl,WﬂJu Usznoulidae 16
[} <] [ z [ (= [ <] dy A [ <] 2 dy =
FOIAN AIUU 25 G])'f’]\?ﬂlﬁﬂlu U 400 ¥OUDN WUNUDY haemacytometer 1 FOUAN UNUN 1/400
2 S =2 2 z a2 A ' v
mm’ (0.05 mm x 0.05 mm) HazuANNaN 1/10 mm (0.1 mm) aaudlsasImINY 1/4,000
mm’ (0.00025 mm’) #3© 1/4,000,000 ml (0.00000025 ml)

1 o ] ] ] I ) &) v A
3.3.53 quuu s ‘])'i’)\islﬁmu (80 ¥®3LAN) "lﬂl"])’ﬁﬁflﬁﬁﬂ%niﬁﬂ 3.1
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Table 3.1 Number of commercial yeast and ruminal yeast counted haemacytometer

Fiiavesdan Cells/ml
Commercial yeats 10 x 10’
Ruminal yeast 8x 10’

= [ . Y d A a [ A o
3.3.6 MIANHINTAATUAT aflatoxin TagldoadnTonanfumndad
MINIINUHUNITNAAD VY Completely Randomized Design (CRD) 5 ﬂEj:iJﬂTi‘V]ﬂai’N
1 oy Yy ~ s A a o L&) 4 Yy A =

(treatment) NQUN1TNARDIAZ 4 51 Tagldd10daAnTonAnN UNTAANIINITAT 510021009
% l;'
atl

oA v ] 1= Jd A .

NQUN 1 NQUAIUAY (control) liilddad 1@u aflatoxin 100 ppb

nqui 2 m3gaduTae1d S. cerevisiae N19M15A1 1AY aflatoxin 100 ppb
ui 3 msaaduTaely Candida sp. MIMIA AN aflatoxin 100 ppb

u

uh 4 msaadu Taelyd MOS 1@ aflatoxin 100 ppb

u

3.3.6.1 o5 Iansensualriaziden naulidiiu Fse1ms lansenalalu

¥a31¥NY V1A 500 ml VIAAL 50 g 114U 20 VIR tieNATOUYTTANTNINNITQATU AFB,
= 4 Y = 4 A o
Y99 MOS, BAANNMIAT LaZdaAINNTZINIE 1A NTeAL pH 5.8
v v

3.3.6.2 ninaulunaaz e ¥I9ag 100 ml U5 pH 5.8

3.3.6.3 NA13AZA18NINTGIY AFB, (Sigma Aldrich Pte. Ltd. Singapore) Tailu
UADZUIA

M a o 4 o [
3.3.6.4 Fanaaswdigadu MOS 0.25 g ldluvaganisnaasald Mos
v o = 4 9
3.3.6.5 @329 UUIUYAA 1ae1%H haemacytometer
A = o 9 1 a = 4 YA

3.3.6.6 11DV NIAANNNITA WA YHALAzIAAINATZINE Ia 1A

[WNYU 2.5 x 10 cells/ml
2 . S 9 ' a 2 o J

3.3.6.7 11 suspension YBIBAANWNMIAWAAZTUA LAZIAANNNTLIWNIEZ I

ntiaududu 2.5 x 10 cells/ml Taluaaagisuy vaagdauyaz 1 ml lundazganisnaaes
A Y, ' ' a A a o 7

e 1 luudag waagsuyvesganIInaaeIllTIadan 2.5 x 10’ cells

3.3.6.8 1 vaagUwu lundazgamanaass liltivfigauingil 39°C szeznan 2

o 4 o ' @ a Jd a
’Jutﬁ@ﬂi‘ﬂi%ﬂ%!’mT uT@Tﬁﬁﬂlullﬁﬁx‘gﬂﬂﬁﬂﬂﬁ@Q mnanaazInszilsuN AFB,
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3.3.7 Msansznlsum AFB, Ansanauazniig a2095 HPLC aw3snis
INTILHUINTFIMVE AOAC (Scott, 1990) TasfinwaziBeadad
33.7.1 19304il0
1) Lﬂ?f’N HPLC ¥®49U58N Thermo Separation Products (TSP) “L]!;Q
Usznou'lidre pump ju P4000, 1n3097a8ATUITA (auto-injection) T4 AS3000 Hag
fluorescence detector iq U FL3000
2) Liquid chromatography column ¥UA reversed phase column C18
Spherisorb 5 ODS 2 muwmﬁ'umquf‘fﬂmq 4.6 HaaWA5 (millimeter, mm) x AIWEII 25
CHUANAT (centimeter, cm) VYDIUTHN Waters Spherisorb
3) Chromatography column
4) 1950981 (shaker)
3.3.7.2 t3iAll
1) e3aza18u1ATFIU AFB, (UTHN Sigma)
2) Chloroform
3) Anhydrous sodium sulphate
4) Silica gel 60 Y119 0.063-0.2 mm
5) Hexane
6) Diethyl ether
7) Methanol
8) Benzene
9) Acetonitrile
10) Trifluoroacetic acid (TFA) ANV 98%
11) Diatomaceous earth
3.3.7.3 M3ana AFB,
1) ¥hdedeensiualiaziden
2) $301113 50 N3 (gram, g) TdTuvragang v 500 ml
3) Lﬁlll% 25 ml 1d diatomaceous earth 25 g
4) @3 chloroform 250 ml
5) lavaaldadini Twdrdramseaud 30 uai
6) N5OIMIUNTEAIBNTEY thuaisnanald 50 ml i lsu

chromatography column evrdnmsnanalaliazen
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3.3.7.4 Msyeanmsnanaliaze1ndie chromatography column
MITIATOY column
] 4
1) 14 chromatography column YAt EURIUFUENA1 22 mm AN
300 mm iistopcock 11/a18a19U99 column F281 @
2) 103 chloroform 15£118ATA column
3) e anhydrous sodium sulphate 5 g 193095 silica gel
4) 1d silica gel10 g AUl Uiy chloroform
5) ‘b'xélN silica gel ﬁaﬂfﬂg}ﬂsﬁﬂ column G?]}?EJ chloroform 1/a® Elﬂlﬁ} silica
v § o I 1
gel mﬂaqqﬁ’umm column IBOATUTIVOINITANALNOUVDA silica gel nADY /a8 chloroform
F4
lvavenauegmilossAUYDITY silica gel Yszuas 5-7 cm
6) la anhydrous sodium sulphate 15 g
7) Udoold chloroform lvaeeniuogiiioszduvues anhydrous
sodium sulphate Uz 1 ecm
4
MIVEAN column
1) 1hdiedeasianald 50 ml MU column
Y 14 ' Y Y
2) AN column AY hexane 150 ml 1aealviasszarceanauriua
3) 1A% diethyl ether 150 ml Uanslriansszd190onauriug
4) ¥2819 AFB, 091910 column 1agl9a15wensz1 319 chloroform:
) .
methanol (97:3 v/v) 150 ml Lﬂ‘]J?ﬂiﬁQﬂ‘b’%i’)f’Jﬂmﬂ column IUNUA
) ' 31 A a A Y
5) i1 lsgmsuusinitfen andsuasaumnoui
Y Y ' ! vy <} 2 Y
6) 219998 chloroform M1EAIYHABALAIVUIAAN HAITLIHBUNI | AY
THunaih
7) 1iu 98% TFA 50 1u1a5805 (microliter, ul) sz1vioutia lasldune
1th
a 1 (] Y I A = a o
8) 111 methanol 1 ml 18AIGHABALAIVUIAIAN INDIATENIATIZH

131 AFB,
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3.3.7.5 MIAATIZHA28 HPLC

N15IATEN mobile phase

1) IM583 0.05% TFA: acetonitrile: methanol (65:20:15 v/v/v) Tagls
Usmnaiasdad Tila 98% TFA 0.5 ml Tdlmindu 1,000 m! 191/311015 650 ml: acetonitrile
200 ml: methanol 150 ml

2) 111 mobile phase 11/NT0IHIUEANTOITITAZAIBYUIADYNIA 0.45

pum

msisudanveuniod HPLC

1) 383 column ¥ reversed phase column C18 Spherisorb 5 ODS 2
YVNAFURTUAUINAI 4.6 mm x AIWEI 25 cm aeihiun3es HPLC

2) GQ]S;Qﬂ'T flow rate U®4 mobile phase 1 ml/min

3) a4 column fe mobile phase seum s ‘]en'b’ﬂilﬂ

4) GQ]S; 3471 fluorescence detector G]i?ﬁ]ilﬂ‘ﬁ excitation wavelength 364 nm
1Y emission wavelength 424 nm

5) szezal 15 U

MINTOUA1TASDIWNINTT I AFB,

1) aza18a1511A3§1U AFB, 1 mg 11 benzene: acetonitrile (98:2 v/v)
Us1as 100 ml K1 IasazaroninsgIu AFB, ianmududu 10 pg/ml

2) Tula ensazarowinsgiu 20 pl szveuia laelgunaih

3) 1A% 98% TFA 50 pl seivientia laeldunenth

4) aza19a150YA1OUINTFIUAY methanol 2 ml lAesazaie
1A IUTAMTUTU 100 ppb

5) wssuasazawuas U Iiiamdudu 2, 4, 6, 8 1az10 ppb Tu

v
v 9

GQ]J’J‘VCI’T 92018 methanol ﬂ’ﬂlllslsllllslslluﬁz 1 ml TﬂEJ?J%ﬂﬁL%E’Jﬁ]?ﬂﬁ]?ﬂﬁ?iﬁ%ﬁ?ﬂﬂ?@]iﬁ?ﬂ
Ao v v
B, U NUANUINUY 100 ppb

>

F 1
=
MIRATITAZAIY
1) AaE1sazarouInsgIu AFB, aAnududuaz 40 pl @1sazaly
1ATTIYNFAN0BNIINNIAT 9 Ui
o ' dy AHq ¥ o 1
2) 11 M lanivesasazasunI TININAIIRAIANAT Y
a Jd a @ 1
MRz HT AFB, Tudieds
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Table 3.2 AFB, in vitro after incubation by yeasts and yeast products.

Treatment Aflatoxin (ppb)
Control 107.55 + 8.15
Saccharomyces cerevisiae + AFB, 100 ng/ml 15.35£2.06
Candida sp. + AFB, 100 ng/ml 30.18 £3.85
MOS + AFB, 100 ng/ml 38.63 £4.71

Yeasts from the rumen + AFB, 100 ng/ml 17.23 £2.89
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Table 3.3 Adsorption ability of AFB, by yeasts and yeast products

Bad nSonansuaioan % M3gAFaflatoxin
MOS + AFB, 100 ng/ml 64.09"
S. cerevisiae + AFB, 100 ng/ml 85.72"
Candida sp. + AFB, 100 ng/ml 71.95"
Fadninnszimnz Ia + AFB, 100 ng/ml 8-3.98"
% CV 5.92
SEM 4.76
p - value 0.01
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(1994)

Table 4.1 Ingredient and calculated nutrient composition of basal diets (as-fed basis).

Composition

Ground corn 60.00
Soybean meal 20.00
Fish meal 8.50
Sunflower meal 5.00
Soybean oil 5.00
Dicalcium phosphate 1.00
Premix’ 0.50

100.00
Metabolizable energy (kcal/kg) 3267
Crude protein (%) 20.1
Crude fat (%) 7.94
Crude fiber (%) 9.36
Calcium (%) 0.99
Phosphorus (%) 0.60
Arginine (%) 1.30
Lysine (%) 1.11
Methionine + cystine (%) 0.72
Tryptophan (%) 0.25
Valine (%) 1.05
Threonine (%) 0.79

"Premix (/kilogram diet): vitamin A, 400 IU; vitamin Ds, 250 IU; vitamin E, 30 mg; vitamin C, 30 mg; vitamin Kj
13 mg; vitamin B; 10 mg; vitamin B, 16 mg; vitamin B¢ 12 mg; vitamin B}, 0.1 mg; Ca pantotinate 60
mg; folic acid 0.2 mg; nicotinic acid 83 mg; choline 105 mg; Co 0.4 mg; Cu 3.7 mg; 1 0.5 mg; Mn 86
mg; Mg 108 mg; Zn 62 mg; Fe 42 mg; Ca 11 mg; Na 390 mg; Cl 671 mg; K 78 mg; Met 45 mg
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Table 4.2 Effect of yeast supplementation on performances of broilers.

Treatments
250 ppb CY + 250 BY + 250 SEM  Pr>F
Control
AFB, ppb AFB, ppb AFB,
ADFI (g) 98.57 96.19 101.90 100.47 0.07  0.305
BWG (g) 1279a 1091c 1263b 1270ab 0.09  0.008
FCR 1.63b 1.89a 1.70b 1.66b 0.06  0.002
ADG (g/ day) 62.21a 53.28b 60.87a 61.03a 2.30 0.016
Mortality (%) 0.6¢ 1.4a 0.8b 0.8b 0.03  0.003

CY = commercial yeast; BY = bovine yeast; SEM = standard of the mean; ADFI = Average dairy feed intake;

BWG = Body weight gain; FCR = Feed conversion ratio; ADG = Average dairy gain
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Table 4.3 Effects of yeast supplementation on live weight and percentages of carcass, liver,

abdominal fat, drumstick, thigh and breast.

Treatments

250 ppb CY+250 BY+250 SEM Pr>F

Control
AFB, ppb AFB, ppb AFB,
Body weight (g) 1900 1817 1949 1885 0.09 0.390
% Carcass 67.65 66.89 67.04 67.35 093 0.775
% Liver 2.15b 2.42a 2.14b 2.22b 0.06 0.006
% Abdominal fat 1.88ab 1.99a 1.75bc 1.65¢ 0.10  0.009
% Drumstick 14.5a 14.0c 14.5ab 14.1bc 0.13  0.027
% Thigh 18.8 18.6 19.2 18.8 0.39 0.385
% Breast 21.1 21.2 21.1 20.9 0.37 0.930
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Table 4.4 Effects of yeast supplementation on blood parameters
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Treatments

CY + BY +

250 ppb SEM  Pr>F
Control 250 ppb 250 ppb
AFB,

AFB, AFB,
Total protein (g/dL) 3.37a 3.04b 3.30a 3.50a 0.09 0.390
Albumin (g/dL) 1.50 1.41 1.55 1.83 0.16 0.243
Cholesterol (mg/dL) 132.89a 11532b 12794ab 123.46ab 3.91 0.031
Triglycerides (mg/dL) 105.94a 91.13b 115.99a 112.78a  3.28 0.036
Blood urea nitrogen (mmol/L) 1.62 1.98 1.85 1.79 0.09 0.294
Glucose (mmol/L) 8.32 9.33 8.50 8.46 1.10 0.761
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