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Supplemental isolated yeast for decrease aflatoxin and improve dairy cattle
feed digestibility in in vitro system
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ABSTRACT: Aflatoxin Bl (AFB1) is the most prevalent mycotoxin produced by Aspergillus flavus.
It is classified as a group 1 carcinogen and when consumed by young animals can be extremely toxic.
Long-term intake of AFB1 by lactating dairy cows reduces feed efficiency and milk production. Previous
research has reported that AFB1 can be degraded by certain rumen microbes. The objective of this in
vitro study was to examine the effect of isolated ruminal yeast with AFB1 detoxifying potential on
in vitro nutrient digestibility and AFB1 detoxification. The completely randomized design included
ten treatments; including a control and three yeast isolates with AFBI1 detoxification properties
supplemented at three concentrations. Yeast isolates were identified as Kluyveromyces marxianus CPY 1
(CPY1), K. marxianus RSY5 (RSYYS), and P, kudriavzevii YSY2 (YSY2), and these were included at:
107, 108 or 109 CFU/mL. No interaction of inoculum concentration and yeast strain were observed
for in vitro DM, IVNDFD and IVADFD (P>0.05). The IVDMD was higher (P<0.05) for CPY1 and
RSYS5 at 108 CFU/mL compared with that of YSY2 at the same concentration (80.71 and 80.07 vs
77.52%, respectively, P<0.05). No differences (P>0.05) were observed in NDF or ADF digestibility
among treatments. Degradation of AFB1 after 48 h of incubation was maximal for: all concentrations
of RSY5, YSY2 incubations containing 107, 108 and 109 CFU/mL; and CPY 1 incubations containing
108 and 109 CFU/mL compared with remaining treatments (P<0.01). Results of this trial indicated
that supplementing AFB1 detoxifying yeast at 109 CFU/mL degraded over 87% of AFB1 without
any adverse effect on in vitro DM, NDF or ADF digestibility. These yeast isolates offer an alternative
approach to reduce aflatoxins contamination in milk and dairy products.

Keywords: mycotoxins, microorganism, animals feed
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azNamanTu (Aﬂatoxms kﬂumaﬂw
f«nmmmw (Mycotoxins) wmmmnmfamm:q@
Aspergillus sp. (A. flavus and A. parasiticus) 1a
gazwawmenduriaidl, 02, A1 way a2 (AFB1,
AFB2, AFG1 uaz AFG2) nuluanvnsuazingau
A1 @vuesWamenTuIiABNT WAy 1BN2
(AFM1 uaz AFM2) luanswmuelai ve9
AFB1 uaz AFB2 mnatdy denuluiiuuuay
nandnsiun T AFB1 WurlaRdunsesie
uuwmmmmmmmm (Abdallah et al., 2015;
Kara and Ince, 2014) Lmtmmm AFB1 iflu
nauudsEaT IR w I8N TN
wiln  nansiuld  dnennsissuis
Use@vinnnsldamsuazaandntiunanas

BnvadadenasiasruunRANTULAYssULALNWE

MnliidnanisuanAnana (Zain, 2011) aannns
ﬂnmq%memLLuqmmmmaﬂuLﬂﬂumm@M
amenduluennslauLTEN UL Svanns
ANENAENNNENIN MAATLAZNN9TIN N Tae
nslaEneniannuazniaiidaliadninse
nsthanld Wesainnisldansiaiiviseansgadiy

s luanunslaun M ARANANTNLITEIAL
panigldsclaginesiniunaziisns luaivng
TAun 1lusiu (Wu et al., 2009) mimmmqmi
hf;ﬁmimmmwmemmiﬂumfaumm@vw
mmﬂsnulummsimumquﬂummju iasan
daaaduiusdndlazaiunsainudse@nsnn
ﬂ']ﬂfﬁ'mmi"nﬂlq‘lﬁuui’ﬁ (Jiang et al., 2018) a1
NNIANEI TN faselfAnuanuay
fuundadinate  AFB1T  anzeamadluy
nrzinzvsinzealauy Wetu lEdiuluenmis
Taunlugtlaaslislutedin (probiotic) wudneast
K. marxianus CPY1, K. marxianus RSY5, P.
kudriavzevii YSY2 f1l3¢@ns- awlunisinane
AFB1 11 Toxin media (Intanoo et”al.;/2l()18) A9
uudnnilszasdaasnisAnenluafellivednmn
se@ANBnNNYNane AFB1  aevEdd K.
marxianus CPY1, K. marxianus R§Y5, P.
kudriavzevii YSY2 waznistielfrasdauiivlu
sTULMAEANAASY  Nenaesaniazlunszinag
mnzaslAuN Lﬁmﬂyumm\ﬂumiﬁwuﬂdﬁ
nsnnanednIiEaInNmes e siaunse b
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miﬁm:m@%ﬁ?ﬁ%umumwmmuuu
quanysnl 3 x 3 NAnTadENIIMABILLLLNA
naEus WaufunguAILAN 8 10 ViAW vizm
wumaz 4 41 Tnaifadanimeassdsznavfia
ilade A Ae B4 3 91n A2 K. marxianus CPY1
(CPY1), K. marxianus RSY5 (RSY5), P.
kudriavzevii YSY2 (YSY2) uaz tladel B An 726w
193N 3 sLAL AR 107, 108 wax 109 CFU/mL
Lﬁfamﬂ?:am%mwma‘ﬁmm AFB1 azn19
doe/lfaee@auii (In vitro dry matter digestibility,
IVDMD) ImerliiiAsas Daisy Il Incubator (Ankom
Technology, Fairport, NY) (Adesogan, 2005)
Tnaunasraamalrannszimeninlflauusiug
Holstein Friesian tiwidnilazann 500 kg szey
witeun Auau 1 e Tneldviegaresmaiiniaen
AefulugeyInA aanr1umeLn o
AR Lﬁuﬁq@ﬂmﬁym 1,000 mL
(Tilley and Terry, 1963) ANUUsTYN F 57 Filter
bag thlufinefe Acetone 3 - 5 i uaziialil
witalnglaifiasay fauaztiuiiniwiin (W1) aan
Uufsewng TMR 41uau 025 g/1d7 ldasly
Filter bag tiufinuuin (W2) Taniiningefios
mmmwaﬁé@u WAz F 57 Filter bag (Qalan)
ﬂduﬂ‘ﬁuﬂLL@”ﬂmNuﬂL"ﬂuLﬂF;l'm‘]_m\W]sLZWl']ﬂEI’N
avnsiiteldiiu Correction factor (C1) AN
Tnanrazanatiniwesanua 1,600 mL (Solution
A 13und 1,330 mL: 10 g/L KH2PO4, 0.5 g/L
MgS04-7H20, 0.5 g/L NaCl, 0.1 g/L
CaCl2:2H20, 0.5 g/L urea Wa¥ Solution B
1f311tu 266 mL: 15.0 g/L Na2CO3, 1.0 g/L
Na2S-9H20) nanadli Digestion jar u&atinld
1l Daisy Il Incubator Fugruvniians
Digestion jar 1#iAsi ignunn 39 0C tlszunu
20 — 30 W9 LN Rumen inoculum /33704 400
mL/digestion jar $aNALNTIANTIEAFNAALEN
TAuazansazane AFB1 Tnaponudindiugeiing
agffi 200 ng/ml anilsenmedagfing
afueulaeanladidunal 30 Aunnuariach
Tiuuu Ngounail 3921 0C 1fluiaan 48 . e
UNLETA8W W1 F 57 Filter bag 81dnsliidgzana
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u&a419M98 NDF solution ‘ﬁgmmﬁ 90 0C flu
987 75 wIfl ulrddaatinduieungumgil
Uszanns 90 0C iluiaan 5 107 2,A%9 udauddia
Acetone LA 3- 5 Ui antfuenliiutiauas
TTuinimin (Wa3) LWfa’lbﬁmmmmmmm@ﬂ
1faaeinguita IVDMD (%) = (100 — (W3 — (W

x C1)) x 100) / W2 (ila W1 = ﬁqm‘@qqﬁméﬁu;
W2 = thwiinseenemng; W3 = twings +
ﬁwﬂnﬁqmwﬂﬁyﬂwﬁqﬂu; C1 = Blank bag
correction) a1NuLn F 57 Filter bag Nauwiis
T1AtAsnzsiifinnoy NDF uaz ADF mnudanisues
Cherney et al. (2004) d1915UN"7LALFIREN9LNe
dszifiunsinanaansiie AFB1 Tasiiusaasng
Rumen fluid inoculums ‘luﬁqimﬁl 0,3,6,9,12,
24 uay 48 3nms 1 ml thantfuwides 1,000
rpm W 10 WA mﬂﬁuﬁmﬁmmxﬁmmw
Winduaes AFB1 Mwuaelneds Enzyme-linked
immunusorbent assay (ELISA) (Upadhaya et
al, 2009) uwazifieyaNIBAIZINIAIAIN
wils199u (Analysis of variances, ANOVA) uag
WiauauAIANBANA19TErd19Aaas T
WAAzNANNIIMAABIHNEAD  Duncan's  new
multiple rang test (DMRT) 1ne/l4 SAS University
edition (2015).

NANISANHILAZAANTDS

AINNANTTANEINNETHE AT 1A e
a9 AFB1 mmmmnmqnu‘mmm? TMR
[eanmgaunisdealdresdautianny
isz@Ansninnivnane AFB1  lussuuviaem
NARAY wudwﬁmm%ﬁLL@;axﬁmmmm?u
lddansnasaniusadinstaslfivesdauiis
(P>0.05) TaeiiiaidZnEast CPY1 uaz RSY5 0
72AU 108 CFU/mL WuIANAINseias lAues
Ruutheqegm Wi YSY2 (80.71 and 80.07
vs 77.52%, Respectively, P<0.05) F4n1sid3n
HadiszAu 108 CFU/ML iu vinlitAnseaslé
POIRIUHURNTUN 6 % LHaEUAUNgNAILAN
(P<0.05) wavAnstiasliuas [VNDFD waz
IVADFD lililaanuunnsniunieadia (P>0.05)
(Table 1) uazNARANTUIANNEINITONNT
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a8 AFB1 wud 1HAesE afuasIEALLed
nauEniiananataniusiarnIiiate  AFBH
amauuﬁmmﬁym (P<0.01) % Waddueas RSY5,
YSY2 fiszsiu 107, 108, 109 CFU/ML uay Sar
CPY1 7iszAu 108, 109 CFU/ML iliiAng
VINaE AFB1 g94a (P<0.01) Inemnnigdueasi
feAU 109 CFU/mL mm@‘lﬁﬂizﬁw%mwnj@
MNANE AFB1 11NN91 87% TedllszBnEniwiiia
%u 48.61 % Wawaununguauan nelu 48

u. (P<0.01) ‘Emﬂiumm@m”mum@um@mm@
smﬂvlmmml,m«m widiely (Table 2) annnns

918911284 Caroline et al. (2010) NFLE3HE A5

Saccharomyces cerevisiae @xﬁ’aﬂﬂ??&[}jumaﬁ
MeunaznisiasiAuinaesqaunsedly
ngzimnzusin wﬂummiﬂfaﬂimmmumLW;J
U9 33.4% mmmmmﬂ\uﬂmmm‘l‘,ﬂmﬂmm
qaurielunszinzmin yanaNTIEaE
arnfTnsEAunsruaunisusngeslunssinag
nain TmﬂmvmumimmLmu‘lﬁmmmimmu
mfa\umﬂmm‘luﬂ@mﬂmmiﬂ (Fibrolytic
bacteria) (Ando et al., 2005) Faganaieetunns
918974189 Tang et al. (2008) WuAINTLETH
Hadluanmslaun  dawaliidinisties|fvesds
wiaisaulaelunssfunisasyiAvinaeclls
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Tafauas cellulolytic bacteria An¥anNTANEA
ﬂizaw“ﬁmw*‘umﬁmﬁﬁi@ma‘ﬁmwma‘ﬁﬁ AFB1
WUINNBLETN S. cerevisiae Mg¥AU 107 CFU/
mL g@1uNTanNanedsie AFB1 16ne 41 - 94%
(Dogi et al., 2011)

agUuanisAnm

nsAnagllfdnrfinaesdafuas
szAuraINndTN lNNENEnafanAudeAIng
sing/lfana@audia WANANENATINA LD
dsg@ninmmsvinane AFB1 lusvuuvaan
naaed Inailawdinias K. marxianus uay P.
kudriavzevii 19¢Au 108 CFU/mL viu ¥inlifen
nstiot lFrefauiaindui 6 % waznnigiu
S5 K. marxianus wa P. kudriavzevii N3v6
109 CFU/mL  dawaliflsz@vanimniainans
AFB1 N 48.61 % nnaly 48 1. Aaiunng
@InTas K. marxianus way P. kudriavzevii u
s Taunandunuaniedrdylunisiig
dse@vinmnisliamseslaun  uazannis
uideursseznamenduluemslaun du
wazNARsTTTN LA

Table 1 The effects of yeast isolates and inoculant concentration (CFU/mL) on IVDMD, IVNDFD

and IVADFD in TMR diets

ltem’ Digestibility?, %
| L IVDMD IVNDFD IVADFD
K. marxianus CPY1 10’ 77.31% 62.97 45.67
10° 80.71° 62.99 45.87
10° 77.16% 64.75 45.21
K. marxianus RSY5 10’ 77.25% 63.71 46.78
10° 80.07%° 63.41 46.21
10° 76.96° 64.24 47.33
P. kudriavzevii YSY2 10’ 78.95% 64.45 45.03
10° 77.52% 65.39 45.43
10° 76.69° 65.53 46.09
Control 76.20% 63.47 45.85
SEM 1.09 1.41 0.75
P-value®
| ns ns ns
L * ns ns
[*| ns ns ns

*® Means within a column with different superscripts differ (P<0.05); '
level (CFU/mL); > IVDMD = in vitro dry matter digestibility, IVNDFD =
IVADFD = in vitro acid detergent fiber digestibility;

3% —

| = Isolates, L = concentration inoculums

in vitro neutral detergent fiber digestibility,

Control = Non-supplementation culture; SEM = Standard error of mean.

Significant at P<0.05, ns = no significant at P>0.05;
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Table 2 The effects of yeast and bacteria isolates from ruminal fluids on aflatoxin B1 detoxification

at different concentrations (CFU/mL)

Item’ Aflatoxin B1 detoxification, %

| L 3h 6h 9h 12h 24h 48h

K. marxianus CPY1 10" 21.62° 37.54° 68.49° 71.63' 79.80° 77.91°
10° 25.19° 42.88° 75.40° 78.07° 85.92° 84.25°
10° 29.79° 44.87° 78.12° 84.98° 89.06° 87.34°

K. marxianus RSY5 10" 19.95° 35.55° 77.23° 79.38° 82.78° 84.56°
10° 22.88° 37.44° 79.80° 83.57° 86.50° 87.02°
10° 26.39° 39.06° 83.15° 85.87° 87.39° 88.17°

P. kudriavzevii YSY2 10" 11.15" 34.24° 70.37¢ 75.40° 79.95° 82.94°
10° 14.459 38.80° 74.93° 81.37° 84.98° 86.24°
10° 1717 41.73° 83.36° 87.23° 89.06° 90.58°
Control 2.88' 18.81' 46.55° 49.69° 51.94° 60.95°
SEM 0.15 0.12 0.18 0.20 0.13 0.11
P-value?

*9 Means within a column with different superscripts differ (P<0.05); ' | = Isolates, L = concentration inoculums

level (CFU/mL); 2 ** = Highly significant at P<0.01; Control = Non-supplementation culture; SEM = Standard error

of mean.
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