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Study of Ochratoxin’s Content in Cocoa bean from Cocoa Plantation
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Hos1%1e35 Direct plate Tnsvudodisliluanimgnmnd 25-30 asrniwaidea e 10 Ju ¥uesa
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Aspergillus niger a8y 15.83 % A ochraceus 1.22 %, A. flavus 4.39% , Pennicillium 3.55%, A.
tamarii 14.32%, A. fumigatus 19.02%, Fusarium 4.12%, Other Aspergillus 12.32% (miwﬁ 1

LATNINN1)
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druimegraudalnliwiannaudidefivaiugunsiiuiu 2 dmegrhuninnuiuveudn

! & [ d' = o & <3 14 & a fa v A
WU AIUYUYRANEAREY 8.19% Faunsgiunisiudeanlnlinnudulaiiiu 7 (audideiivaiuguns
,2535) #8991 UUuNIAT 1w Inuedtes191838 Direct plate Untaaiield 10 Tuthauuenviinves
Wes MU A flavus 27.62%, A. tamarii 25.72%, Other Asperillus 19.33% Liwulains1 27.60% Wag
Linui@esfineliinnisad1aasfiv Ochratoxin A wazdog1awdnlnliain 9. Sumys Jaanudues
wan 8.86 % AAszainvenliesInu A. flavus, Way A. tamari 28.09% , Other Aspergillus 15.73%

(M157199 1 hAaZAINHEIN 1)

wiintudaiaednudalnldildainnisuenvinveadesifineldiinnsadieansie
Ochratoxin A @8 A. ochraceus , A. flavus wag Pennicillium @93A518AUIUa@1 5N 9m1835 AOAC
2000.3 Ad1TnIFeiaLITEUULAE S UTRINIATEILNALARY nsudYInITnERIIIIL 8 degruiy
frogaudnlnlin T minuAsASsITUTIUUTENIUMEY AI9819UATASSIINIIY 1,9,10,11,12,13,14 Uay
17 nan15 AT N Ul Riwa g es1a1ndaegned 11 Tnefldusuiaansfivandos 1.33

e/ke drudlogreduglinudsenadululainfansiuideas1stutdes vsoesidliadsansiiv

satiuilanuTunaun T IMIIEALaL linuUsunaatsief o dululs (mns1ed 2)

A1519 1 wansiAsIgivilnveadosdigis Direct plate TuwdnlnlAusis U 2555

Sample %RH % rate of bean infection Not Total
No. found
An | Aoch | Afla Afu Pen Fusa | Atama | A.acu Aot

uATATA1 586 | 10.00 | 416 | 41.66 0.00 0.00 | 0.00 0.00 291 0.00 41.27 100
UATATA2 8.16 | 0.00 | 0.00 | 49.75 0.00 0.00 | 0.00 0.00 0.00 0.00 50.25 100
UATAT3 8.76 | 0.00 0.00 39.19 0.00 17.21 0.00 0.90 0.45 17.12 35.13 100
UATAII4 8.66 | 192 0.00 34.23 0.00 0.00 1.92 16.54 0.00 13.08 3231 100
UATATI5 9.95| 21.78 | 0.00 24.02 0.00 447 | 0.00 10.61 1.40 10.61 27.11 100




UATAII6 8.97 | 0.00 0.00 27.56 0.00 0.96 0.00 29.17 1.60 11.54 29.17 100
uATAT7 8.36 | 6.90 0.66 52.89 0.00 5.26 0.00 21.05 0.00 3.29 10.61 100
UATA3I8 8.47 | 0.00 0.00 33.22 0.00 0.66 0.00 32.89 0.00 0.00 33.23 100
UATATI9 8.48 | 0.00 0.00 46.95 0.00 3.76 0.00 0.00 0.00 2.35 46.94 100
UATATI10 10.34 | 0.00 0.00 0.00 49.75 0.00 0.00 0.00 0.50 0.00 49.75 100
uATATI11 8.70 | 40.95 | 1.06 53.19 0.53 0.53 0.00 2.13 0.00 0.00 21.40 100
uATATI12 9.29 | 0.00 0.00 42.36 0.00 0.44 0.00 9.61 0.00 3.49 44.10 100
UATAII13 8.69 | 0.00 0.00 42.86 2.48 1.24 0.00 3.73 0.00 4.97 44.36 100
uATATI14 8.47 | 0.00 0.00 18.30 30.80 9.82 0.00 14.73 0.00 0.00 26.35 100
UATAI15 852 | 125 0.00 31.25 10.29 0.00 0.00 0.00 0.00 7.72 38.14 100
UATAII16 8.55 | 0.00 0.00 41.32 0.00 1.85 0.00 0.00 0.00 9.50 41.33 100
uAsAII17 797 | 0.00 0.40 39.84 0.00 0.40 0.00 19.52 0.00 0.00 40.24 100
uAIATI18 8.77 | 0.00 0.58 21.64 53.80 0.00 0.00 0.00 0.00 11.70 12.28 100
UATATI19 10.65 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 23.33 73.34 100
UATATI20 11.32 | 0.00 0.00 46.63 1.23 0.00 0.00 0.00 3.68 0.00 48.46 100
uATATY 21 9.02 | 0.97 0.48 48.54 0.00 0.00 0.61 4.85 1.45 0.00 43.10 100
UATAIN22 9.02 | 0.00 0.00 34.76 3.33 0.00 0.00 14.28 a.76 1.43 41.44 100
UATAI123 9.36 | 0.00 0.00 9.09 0.00 0.00 9.85 20.45 4.54 18.18 37.89 100
@ué’ﬁm 8.36 | 0.00 0.00 29.41 0.00 0.00 0.00 25.59 0.00 16.18 28.89 100
@u&ﬁ Ve 8.86 | 0.00 0.00 25.84 0.00 0.00 0.00 25.84 0.00 22.48 25.84 100
avnsal 8.86 | 0.00 0.00 28.09 0.00 0.00 0.00 28.09 0.00 15.73 28.09 100
whanden
Note: A.niger =  Aspergillus niger A.accu =Aspergillus acculentus
A.Ochr = Aspergillus Ochraceus Pen = Pennicillum
Afla = Aspergillus Flavus A.Oth = Aspergillus Other

A.Tama =Aspergillus Tamarii

Fusa =

Fusarium

A. fu =Aspergillus fumigates
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WAALNININVINEDILNAIAD 2. UTLIIUASTUS hag 9. UASASSIIUSIY bINULBS) A. ochraceus FuTu
WasIamaneliinn1sasneansiiy Ochratoxin A UAIENULTD A flavus Nnolminn1sasaansiy
Aflatoxin - 1AgLan1La8198957087197 12 ANTINTAUATAISITUSITNUNINDS 50 % LRde 34.74% Lay
dgl’ a & = LY I d' o [ [ | I3 ¥ [ 'y}
Wuedadu1niNounilIegniaiey 37.41% way 32.62% d1msudlegraudnlnlnaindanin
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Y
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winlnlnwisg e vuileuluudnlalinadesavduazauninvesudnlnli (audideiveaiy
guns, 2535) waznisndnneuninwisdldiwdaandniluldaunimwnieanunlibuineliiianis
Juiouves OTA gau1nnin 48 ng/g (Pauline M. et a,2008) uanaintuilugesilunszna
Aspergillus spp. fliiadeasiie waz Mycellium FadudulovesiasfTurguuwnaninli diu

dy [ 14 a & @ ¢ =t I a 1 o a 3 Y 1w 1 a
ANNTUYBANAALNIAREAY 7.30 Wosidud FaliiAuaAunsgIuiIvun (115199 3) antiuladiaegni
LN lMANN1585 1981 IR WATIZIUSUIUETAEINTDII9UIU 10 A219819 nuAUSUIuaEsiY
0.88 pg/kg MNFBENLIaALNIAINTWInUATASSIIUS IR RIDE A7 dauseg1adusldnuusunam
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AN (M15199 4) Bensvdn n1suUsgy msiusny WuReuludnineliinasiiyainide
31 (Esteban et al, 2006) uag OTA aunsanulinnszesresuiunsuusiulaeanislusseznisnin

wisazn1siusne (Copetti MV. et al, 2010) Mailtagldlunisainlifinasdonisiinaisiiy OTA

(Dano SD et al, 2010)



M157199 3 HanNLeNTinYRTRI1PIE3T Direct plate luwdalnliainumaugnaagainnisuy

Wanald 10 Yundinnsveansl 2556

Sample | %MC % rate of bean infection Not Total
No. An | Aoch | Afla | Afu | Pen Fusa | Atama | yeast | My Aot found
1 9.49 - - - 2.50 | 40.00 | 7.50 - 27.50 | 20.00 | 2.50 - 100
2 8.14 - - - - - 3.16 - 34.78 | 61.49 - - 100
3 7.66 - - 2.19 - 43.42 - 3.51 35.58 | 14.91 - - 100
4 7.93 - - - - 16.67 - - 66.67 - - 16.66 | 100
5 6.53 0.68 - 17.81 - 2.05 - 2.05 54.11 | 0.68 - 22.62 | 100
6 7.10 - - 6.89 - 0.86 - 0.86 64.66 | 22.41 - 4.32 100
7 6.93 - - 35.05 - - - 16.49 - 47.42 1.04 - 100
8 5.12 - - 34.48 | - 1.15 - 3.44 - 55.75 - 5.18 | 100
9 7.93 - - 38.10 | - - - 14.83 | 13.10 | 34.14 - - 100
10 6.65 - - 3472 | - 6.60 - - 2292 | 34.72 - 1.04 | 100
11 6.81 - - 36.90 - - - a.17 298 | 54.76 - 1.19 100
12 7.40 - - 50.00 - - - - - 50.00 - - 100

M7 4 wanSIATIERUSINESRY Ochratoxin A TuwdalnlAY 2556/57

FeE199 S1UALDUAUDIAIDYNY Usunauansie Ochratoxin A (ug/kg)
1 UsEIUASVUS Talwu
2 UsEAIUATTUS 2 Talwu
3 U5EIUAITUS 3 Talwu
4 YASATEITUTIY 1 Talwu
5 YATAITITUITIY 2 0.88
6 YAAIFTITUIIY 3 Talwu
7 YATASFIIUIIY 4 Talwu
8 YASAIFTITUITIY 5 Talwu
9 UYATASFIIUIIY 6 Talwu
10 YATASFITUIY 7 Talwu
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U 2557 ann1sduiiudiegrawdalnlivianun 13 679819 nan153as1eieiaiesiieds
Direct plate linWui031 A. ochraceus Mnf10819 WANULGDIT A flavus @519a8157y Aflatoxin wuly
Y 1 < ¥ A Y 1 Y v 1 ~ Y 1 A =
Megrawdalnliiiauyndieg eniuiieg i 1 uay 3 laglan1efieg1eil 7 910 3. UATAITITNIIY
- ) ' < % AN A
UNNEan 79.84 % 58989U1 69.93 % LUudegruanlnlian 2.UseaiuAsius uenantuiluies
a ! 1Y d‘ g & ! [ (Y ! < ) O v o Y
g9 nunszateiueenly (13199 5) 113831nN15dULNURIE1919 3 UNneaesiatedanaladi
Y 1 =3 1% [ [ ad v ¢ [ = & A Y a 14 a .
moegraudalnliandmindszaiuAstus wazdunys nuwesfineliiinnsaiieansity ochratoxin A
t4 < & a £% [ v [ a ! ! [
wey oralumswanmenmaluvugiiiuinellnlilaznsdinnisnaamsiiuined dulvginunsnainy
HalnlnglaasuiugIgu-naIAl kasngAIN1EU-FuIAY Fenseaiugiagguu uwelilesanninunsnsdiu
Ingylenvenalnlnanlvinuannsalnsinunsunaudai 2. Junys wvinisuin antazwdszdies n1s
Y Y - - Y v A o g v & Vvyvuy o
Jansudenisinuifediguuuumieutunualasazldiasotouununisainuan inliwdalasuaiusou

9g19 DA nanaeganud W dynouanag LazaA1udy N1InInuiadl neliinnig

Juiauvautasiandng

A13190 5 WanTlnTzvivlinventesiaeds Direct plate luwdnlnlianuuasgnanegainnisundediald 10 Ju

HINTNAABIY 2557

Sample | % % rate of bean infection Not Total
No. MC An | Aoch | Afla | Afu Pen | Fusa | Atama | yeast My Aot | found
uasAs 1 | 8.1 - - - - - - - - 100.0 - - 100
uasAs 2 | 8.1 - - 325 - 0.6 - - - 36.9 - 29.9 100
uAsAT 3 | 8.8 - - - 455 | - - - - 455 - - 100
uasAs 4 | 105 | - - 0.9 - - - 1.9 - 5.7 - 91.5 100
uasAs 5 | 8.1 - - 44.6 - - - - - 10.7 - 44.6 100
uasAT 6 | 9.0 | 121 - 4.2 - 3.7 - - - 52.1 - 27.4 100
uasAI 7 | 86 | 08 - 79.8 - - - 0.8 - 17.7 - 0.8 100
uasAI 8 | 82 | 27 - 10.8 - 18 | 36 - 18 | 784 0.9 - 100
uasAT 9 | 7.3 | 36.8 - 335 - - - - - 28.6 - 1.1 100
w1l | 84 - - 0.6 4.0 - - - - 60.4 - 38.6 100
W2 | 102 | - - 2.9 - - - - - 97.1 - - 100
W3 | 105 | - - 69.9 - - - - - 30.1 - - 100
Usgaau | 91 - - 21.2 - 121 - - 63.6 - 1.52 3.1 100




Note: A.niger =  Aspersillus niger A.accu =Aspergillus acculentus my = mycellium

A.Ochr = Aspergillus Ochraceus Pen = Pennicillum A. fu =Aspersillus fumigatus
Afla = Aspersillus Flavus A.Oth = Aspergillus other
A.Tama = Aspersillus Tamarii Fusa =  Fusarium
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A.n

A.och A.fla

A.fu Pen Fusa A.tama yeast My A.ot

Type of fungi

ANEUIN 1 WEAIALRASTUAVDWTDIN5EWINGT 2555 — 2557

MTNAUIN 1 ANBEYTnveRlTINNNTIATIEVINIETS Direct plate MNunasUgnienl 2555

I3

% MC

An

A.och

Afla | Pen | Afu | Fusa | Atama | Yeast | My

A.ot

UATAT

8.8

15.83

1.22

439 | 355 |19.02| 4.12 | 14.32 - -

12.32




s | 8.19 . . | 27162 - - - | 2571 _ _ _
28.09 | - - - | 28.09 - - | 1573

unys | 8.86 - -

MITNHUIN 2 ANRBEYTAYBUTRTININNTIATIEVAIYTS Direct plate MNunasUanaeql 2556

JmIn | % MC | An |Aoch | Afla | Pen | Afu | Fusa |Atama | Yeast | My | Aot

uAsATY | 8.43 - - 219 | 4171 | 25 | 533 3.51 32.62 | 3213 | 2.5

YUNT 6.93 0.48 - 31.74 - 5.46 - 6.97 37.41 | 37.48 | 1.04

ANTNEWIN 3 ANRREYInYeLTRTIIINNTIATILRETT Direct plate AnuvaaUgneeel 2556

AN In % MC| An |Aoch| Afla | Pen | Afu | Fusa | Atama | Yeast | My | Aot
UATAT 8.5 13.1 - 2947 | 203 | 455 | 36 1.35 1.8 | 4173 | 09
YUNI 9.7 - - 24.46 - 4.0 - - - 62.53 -
Usgaaua | 9.1 - - 21.2 12.1 - - - 63.3 - 1.52
Note: A.niger =  Aspersillus niger A.accu =Aspergillus acculentus

A.Ochr = Aspergillus Ochraceus Pen = Pennicillum
Afla = Aspergillus Flavus A.Oth = Aspergillus Other

A Tama = Aspergillus Tamarii Fusa =  Fusarium
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Clan bean A. flavus

Mycelium A. flavus

Yeast and Pennicillium



