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ABSTRACT
Aspergillus flavus is a fungus that often contarr@eaconcentrate feed. This fungus is able to preduc
aflatoxin B1, which is harmful to livestock and faurms. The aim of this study is to determine therniiate
of the filtrate of Trichoderma asperillum TKD inducing aflatoxin B1 produced by Aspergillus flavus
FNCC 6109. The test is done by formulating conegatfeed with filtrate concentrations of 20 %; 40 %
and 60 %. The level of aflatoxin B1 is determingdEhISA technique (Enzyme Linked Immuno Sorbent
Assay). The characterization of secondary metadmlit the filtrate is analyzed by using GCMS. The
results showed that 60 % of filtrate concentratieais able to reduce aflatoxin B1 by 47.84 % which is
significantly different (R0,05) to other treatments. The secondary metalsotitmtained in T. asperillum
TKD filtrate are Butane, 1,1 - oxybis- (CAS) n -tBlether; Butane, 1,1 - dibutoxy - ; Pentansaeure,
2,24,4 - Tetramethyl; 1 - Tetradecene; Phenol,-2ys (1,1 - dimethylethyl- (CAS) 2,4; 1- Hexadexan
(CAS) Cetene; 1 - Octadecene (CAS) alpha - Octadecehexadecanoic acid , methyl ester (CAS)
Methyl, n - Tetracosano - 1, 4 - Heptanone (CABLA - Dodecanol (CAS) n - Dodecanol and Behenic
alcohol.
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INTRODUCTION
A type of fungus that often contaminate concentfata isAsperillus flavus This fungus is able to
produce aflatoxins which are harmful to human amektock. Under conditions of 85 % relative humyjdit
and temperature of 35 to 35C, A. flavusgrowa excellentiyand produces aflatoXinMany aflatoxin has
been known, but this fungus only produces aflat®and B *>. More than 80 % of commercial poultry
feed are contaminated by aflatoxin\Bith various levels of contaminatibn
Aflatoxin B1 is the most poisonous aflatoXfl In high concentration, aflatoxin,Bnay cause death.
Whereas at low concentration and in a long tergait cause necrosis of the liver and kidA%®&. In
addition, aflatoxin B can cause a decrease in livestock reproductiierpgeince, immune function and
decreased milk productih
A. flavusgrowth in the concentrate during storage, will yide increased opportunities of aflatoxin
content, it causes a decline in the quality offtéeal. Therefore, the fungus needs to be controBedrent
control method that is being used are by usingwndcalcium aluminosilicate, the combination of
propionic acid and nisit¥ 4 Such chemical control is expensive and canfertewith human health.
Based on this, it is necessary to utilize biologamntrol Trichoderma asperillunTKD. This fungus was
isolated from maize plants rhizosphere. It has lpgeven that it has the ability to inhildit flavusFNCC
6109 on a laboratory scale. As an antagoilisgsperillumTKD is certainly has a mechanism to inhibit
the growth ofA. flavusFNCC 6109. Therefore, this study aims to seeTthasperillumTKD filtrate
potency in inhibitingA. flavusFNCC 6109 so that the contamination of aflatoxirc@n be minimized.
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MATERIALS AND METHODS

Well diffusion assay

The filtrate of T. asperillumTKD was obtained by inoculating this fungus inf@ImL of medium Yeast

Extract Sucrose ( axtract yeast 20g / L ; Sucr&8g1 L and 1 liter of distilled water) and theubated

at room temperature for 21 days. Liquid medium tfet been grown by. BsperillumTKD was further

filtered and evaporated by usiagspeed vacuum devi¢gry max plus). The ability of this Concentrated

filtrate to its antifungi activity was then testasing the well diffusion methad.

As for the test procedure is, by preparing a stdetri dish filled with 200 mL of a suspensiorspbres

of A. flavusFNCC 6109, then was poured with 15 mL MEA medid allowed to solidify. Right in the

middle of the Petri dish a well was made by usingpik borer then 20 mL of the filtrate was depakite

into it. Furthermore all Petri dishes were incubaaé 28C for 3 days. The filtrate inhibitory ability can

be determined by measuring the clear zone arowna/e.

Characterization of secondary metabolites of T. aggillum TKD through GC - MS analysis.

The secundary metabolites f asperillumTKD was obtained by mixing the concentrated fikr§250

mL) with 500 mL of chloroform and methanol (2 : 1.v). This mixture was separated in a separatory

funnel. The separation results which positivelyilaithA. flavus FNCC 6109, were evaporated and

fractionated using column chromatography ( diamé&tércm and length 50 cm ) filled with silica gel.

The column was passed with eluent chloroform anthaml (2 : 1 v/ v ) and then 25 mL were collected

as fraction 1 and with the same way the next 25wate collected in order to obtain some fractiéh

All fractions obtained were evaporated back by gisiacuum rotary evaporator. Then a separation was

performed using Thin Layer Chromatography (TLC) d&iDel 60 F254 with the developer of N -

Butanol : acetate acid : water (4 : 1 : 5) . Grofigompounds which show the same signs of separatio

were combined in one fraction and their inhibitagfivity againstA. flavusp FNCC 6109 were re-tested.

The compounds separation was continuously perforomgid pure compounds were obtain, then they

were identified by using GCMS type QP2010, Shimadzu

Effect of Trichoderma asperillum filtrate TKD against A. flavus FNCC 6109 and aflatoxin B1 FNCC

6109

Filtrate testing produced by. asperillumTKD againstA. flavusFNCC 6109 on concentrate feed was

done by using a completely randomized design ( GRidh 5 types of treatment which are:

A: concentrate feed without. flavusFNCC 6109 and withouk. asperillumTKD filtrate.

B: concentrate feed with. flavusFNCC 6109

C: concentrate feed with. flavusFNCC 6109 and. asperillumTKD filtrate with a concentration of 20
%

D: concentrate feed witA. flavusFNCC 6109 and. asperillumTKD filtrate with a concentration of 40
%

E: concentrate feed with. flavusFNCC 6109 and’. asperillumTKD filtrate with a concentration of 60
%

Concentrate feed used in this trial is concentiegd with egg laying grower kind, which is form@dtas

follows: 4009 corn ; 130g soy beans ; 210g ri@hro0g coconut cake ; 100g fish meal ; 55g aavées

flour; 7g mineral salt and 8g B12 mineral. All theaterials are mixed and then made in the form of

pellets. Before formulating, concentrate feed wate@aved to avoid contamination of other microlres

the test. 5 sterile bag were prepared and each fillecewith 100 g of concentrate feed. The firsigbis

used as a control that contains only 100 g of catnate with no treatment. 4 pockets were prepdteah

filled with 100 g of concentrate that has been ddaéh 5 ml of spore suspension Af flavusFNCC

6109 to each of them, then mixed until uniform. Beeond bag was not given an additional filtrateerT

the third bag, was added with 15 mLTafasperillumTKD filtrate with a concentration of 20 % , as Wwel

as the fourth and fifth bags each was added witmlL%®f filtrate with the concentration of 40 % a6d

% . All treatments were dried in an oven at 40 fo£24 hours. Then each of all of the ingredienithw

treatment were incorporated into sterile Erlenmélyen sealed with cotton and kept at room tempegat
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for 30 days. After the storage period ended, aremasion ofA. flavusFNCC 6109 populations wi
performed by using a plating method and the aflat®, content was determined by ELISA technic
(Enzyme Linked Immuno Sorbent Ass:i

RESULTS AND DISCUSSION
Trichodermasp. is believed to have a better ability to livel dra: a fairly high power to compete in
variety of condition¥. In the competition, various mechanisms can osogh as antibiotics or enzyrmr
production that can interfere with the physiologipeocess of the competitors. In addition to hava
high comgtition for nutrients and spacTrichodermasp.can produce antibiotics that can inhibit or
other microbe’ This was confirmed by a research which said Thimhoderma can produce second
metabolites that may play a role in competitioniasfzoher microorganisna
The result of the inhibition of the filtrate of @sperillum TKD again<A. flavusFNCC 6109 showed that
there is a clear zone around the well as showrnigar€ 1. The clear zone indicates tT. asperillum
TKD filtrate contains ative compounds that could potentially inhibit fudigieing tested. A similar stus
also stated that the filtrate @f harzianur andT. viride able to inhibit the growth cA. flavusin the
laboratory scafe Furthermore a filtrate cTrichodermasp. witha concentration of 75 ppm; 125 pp
250 ppm; and 500 ppm d@fichoderm: sp . able to inhibiRhizoctonia batatico®.

Table 1. Inhibition and Rf value of crude extract faction of T. asperillum TKD filtrate
againstA. flavus FNCC 6109

Fraction Rf Inhibition

| - -

1] 0,75 -

1] 0,45 and 0,60 -

v 0,48 and 0,64 +

\Y 0,48 and 0,59

VI 0,56 -

1] 0,57 -

Fig. 1:

Inhibitory strength of some concentration of {T. asperillumTKD filtrate againsA. flavus
FNCC 6109 through the well diffusion method.

From crude extract of the bottom layer filtrate T. asperillumTKD that has been columned witt
mobile phase of 500 mL of eluent chloroform: methigf2 : 1), 19 fractions were obtained. The si
pattern of spots on TLC were combined into onetiflbac so that at the end of the TLC, 7 fractionser
obtained that hay different patterns of spots. Based on the inbibitesting of the 7 fractions, on
fraction 1V inhibited the growth oA. flavusin  FNCC 6109 in vitro ( table 1 . ). After analygi the
GCMC (Gas Chromatography Mass Spet), spot with Rf valueof 0.48 which is in fraction 1V, eig

Copyright © December, 2014; IJPAB 281



DarmayasaB.G et al Int. J. Pure App. Bios2i(6): 279-285 (2014) ISSN: 2320051
types of secondary metabolites were identified namButane , 1,1 - oxybis- ( CAS ) n - Butyl ether
Butane , 1,1 - dibutoxy- ; Pentansaeure , 2,2& dtramethyl ; 1 - Tetradecene ; Phenol , 2,4 {ldid -
dimethylethyl- ( CAS ) 2,4 ; 1- Hexadecane ( CAGéetene ; 1 - Octadecene (CAS) alpha - Octadecene
and hexadecanoic acid , methyl ester ( CAS ) Mathd n - Tetracosano - 1 . Spot with Rf value 6#0.

in fraction IV identified three types of compourate: 4 - Heptanone (CAS) GBL ; 1 - Dodecanol (CAS)
n - Dodecanol and Behenic alcohol .

It has been reported that the secondary metabgiteduced by Trichoderma depends on the strain of
Trichoderma (Ghisalberti and Sivasithamparam (19Ba&jthermore, there are three groups of secondary
metabolites produced by Trichoderma namely (i) ibeotic that is volatile (6 - pentyl - a- pyrofiepp)

and derivatives of isocyanide); (i) compounds that readily soluble in water (heptelidic koningitid

or acid) , and (iii) peptaibols which is a clasdlinéar or cyclic peptide, which is characterizedldng
chains consisting of 4-21 amino acids

Vinale et al (2006) isolate and characterize the secondaraboétes obtained from the filtrate of T.
harzianum strain (T22 and T3%) The secondary metabolites producedrbighodermaspp. strain T22

is (1) azaphilone and strain T39 is 2 : butenolid® : harzianolide ; 4 : dehydro harzianolide ; 5 :
harzianopyridone ; 6 : 6 - pentyl - a- pyrone ; ¥ - hydroxy - 3 - methyl - anthraquinone ; 8 : 1,8
dihydroxy - 3 - methyl - anthraquinone ; 9 : hanziene ; 10 : koninginin A ; 11 : heptelidic acid2 :
trichoviridin ; 13 : harzianic acid ; 14 : gliotoxi; 15 : gliovirin ; 16 : viridin ; 17 : viridiol ;18 :
trichorzianines .

It has been also reported that a filtrate of Tragrona sp. contains secondary metabolites suctbas :
nonylene alcohol , massoilactone , methyl cyclopest, methyl cyclohexane , methyl N- pyrollidine ,
dermadin , ketotriol , Koningin - A , 3 - methyheptadecanol , 2 - methyl heptadecacol , palmdid a

3- (2" -hydroxypropyl ) -4 ( hexa - 2' - 4 - diyhé -2- ( 5H ) -furanone and 3- ( propenone )(-#hexa - 2'

- 4' - dineyl0-2- ( 5H ) -furanone ) detected byMs& (Gas Cromathography Mass Spectira)

Figure 2. Molecular structure of secondary metabotes fraction IV on the spot with
Rf values of 0.48 and 0.64 were identified by uginGCMS
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Results of analysis of variance showed there deetaff the treatment which was given to the contén
A. flavusFNCC 6109 on egg laying chicken concentrate faedvgr for 30 days of storage. In Table 2
shows that the highest contentAfflavus6109 FNCC happens inygBtreatment that is equal to 5.320
log10 CFU / g + 0.563 and the lowest happens otr&ament of Ajthat is 0.000 log10 CFU / g £ 0,00 .
Statistically, these two treatments are signifiadifferent ( 0,05 ). The Absence &. flavusFNCC
6109 on the A indicates that concentrate treatment for 30 daysige has no @k. flavuscontamination.
The average content &. flavusFNCC 6109 on concentrate feed given 60 % filtitd. asperillum
TKD at 3.054 log10 CFU / g £ 0.146 , when compasétth treatment B, ( without giving filtrate ) seems
to be much lower and statistically significantlyffeient ( <0,05 ). This means giving a filtrate ®f
asperillumof 60% is able to inhibit the growth &. flavusFNCC 6109 to concentrate feed during 30
days of storage. From the data shown in Tableh2rgetis a tendency that the more concentratioheof t
filtrate of T. asperillumTKD given to the concentrate feed stored for 3gsdhe less the content Af
flavusFNCC 6109.

Table 2. Average content ofA. flavus FNCC 6109 and aflatoxin B on concentrate feed egg laying chicken
grower after being stored for 30 days
Prameter Treatment
A30 BSO C30 D30 E30
0,000+0,006 | 5,320+0,563 4,124+0,68% 3,950+0,683 | 3,054+0,146

A. flavus(Log )
Aflatoksin B, (ppb) | 51,640+6,11 | 74,160+7,110 | 57,160+558 | 44,680+2,50% | 38,680+6,395

Description: Values with different letter notation the same line shows the average value significdifferent
(P<0,05) , based on the Duncan test after analysiarniénce ( ANOVA ) .

The content of aflatoxin Bon concentrate feed given with asperillumTKD filtrate looks decrease
compared to concentrate feed which is only be giwgh a suspension dk. flavusFNCC 6109. The
lowest content of aflatoxin HBn the concentrate feed found in thg eatment (given witi. asperillum
TKD filtrate with concentration of 60 %) in the aomt of 38.680 + 6.395 ppb. This is significantly
different (<0,05) with aflatoxin B content in concentrate feed which is not be givith filtrate (Bsy).
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Storage of concentrate feed which is given a cdanaton of the filtrate of 60% for 30 days, is alide
reduce aflatoxin Bup to 47.84 %. Decreased levels of aflatoxin ia gtudy are consistent with research
conducted by Choudhary (1992) who reported Thatiridaeis able to reduce the level of aflatoxin t®
73.5 % even against aflatoxin,Geduced to 100 % when the culture were giventtmyeWhile Calistru
et al (1997) only proves filtrate af. harzianumandT. viride able to inhibit the growth o&. flavusin the
laboratory scale. In treatmengAwithout suspense isolates Af flavusFNCC 6109 and filtrate, turned
out to contain aflatoxin Bof 51.640 + 6.11 ppb

This indicates that the raw materials used in piegahis concentrate was contaminated with afligitox
B1. The aflatoxins can be derived from corn, soybegaas bran, coconut meal, fish meal or flour leave
It has been reported that most of the corn sanipl&sipang , East Nusa Tenggara contain aflatoxin B
with different level&®. Likewise, another research discovered aflataxisame agricultural products such
as corn , peanut , and soybean nfegbome other research reported aflatoxin contaioimah feed
ingredients and feed in some areas of the prowht@mpung and East Ja%aThe result also shows that
in the samples (corn, peanuts, rice bran) a preseiaflatoxin with varying levels are detected.

CONCLUSION
The filtrate of Trichoderma asperillumTKD can inhibit A. flavus FNCC 6109 and reduce levels of
aflatoxin B, in egg laying chicken grower concentrates feea filtrate contains 11 different secondary
metabolites.
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