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Thanittha Srimotesuk 2011: Effects of Aflatoxin Contamination on Large-Seeded
Peanut Seed Quality under High Temperature and Humid Climatic Condition.
Master of Science (Agronomy), Major Field: Agronomy, Department of Agronomy.

Thesis Advisor: Associate Professor Juangjun Duangpatra, Ph.D. 132 pages.

Studies on effects of aflatoxin contamination on the quality of large-seeded peanuts
under local high temperature and humid condition were conducted in five peanut cultivars:
Tainan 9, the medium seeded peanut and the large seeded, KKU 60, Khon Kaen 6, Kaset 1 and
Kasetsart 50. The harvested peanut pods were dried to the moisture content of 9 % or lower by
(1) sun drying immediately and thereby resulted in low aflatoxin contamination and (2) sun
drying following 8 weeks of air drying thereby resulted in high aflatoxin contamination. Each
peanut lot was divided into two portions. The first portion, unshelled dried pod was put in net
bags and stored at ambient condition. The second portion, hand shelled seed was put in the plastic
sealed containers and stored at controlled storage of 15 °C — 75 % RH for 9 months. Seed quality
and aflatoxin contamination were determined at 0 and every 3 months throughout the storage
period. It was found that peanut seed quality of low aflatoxin contamination were not different
from those that high aflatoxin contaminated seeds. The low and high aflatoxin contaminated
peanuts stored at 15 °C — 75 % RH were not different in field emergence and all were higher
than 70 %. Field test of those 9 months storage peanuts showed the low and high of aflatoxin
contamination were not different in plant height, conopy width, pod yield and seed yield. High
aflatoxin contaminated peanut as high as 221.33 ppb stored in sealed container at 15 °C — 75 % RH
has 83 % field emergence. It was concluded that high aflatoxin contaminated peanuts as high as

221.33 ppb stored for 9 months could be used as seed for planting.
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a d a A
MInsInzrimsezamendu 1agds ELISA
=) A Y a 4
1. MIETeuAITazasN g lumsInTIEh
1.1 MO washing buffer

111 washing buffer Tuvaanudeniuilu 0.01 M PBS-T Tas@uiiingu 900 va.

a

) [ o v o ' o < o
dmsui 1K ums@easensanadeodis uaz 9a19Micro ELISA plate thu'13gmivigii 5 °C

1.2 M3I938% substrate solution

WAL substrate A 1182 substrate B 11805187 1:1 a2swsen udsuan

¥ R ¥
goamamuuuazlsnielu 1 ¥y

v 9
A1081991 doaminoalurquNarug 8 Mg 913A04 1% substrate NIMUA

a k) 7l 9 Y 1 a
=8x 100 luIasans (u) AMIUADI1Y substrate A 1Az substrate B 981982 400 11 Tn58A3
1.3 MSIAseN enzyme conjugate

b - . [ ] Y Y

I conjugate buffer 1 Q. adluvaon enzyme conjugate 1 naoagnanios v
I ¥ = o U { < a o I~ a o 4 FN] U
ihutioRerny druimae nuluraeaduilarh1ingavgl 5 °c wieldniadeli) dau

. A w 1A ] Yl a o

enzyme conjugate 163 Tiov1uny ANgamgil 0°C
2. MIANAAITAI0E1

2.1 Fanadauaazadnuaaz@eandfsua 20 nsulalu flask

2.2 181 100 ¥a. V94 70 % nT1uoa 891U flask (BATI1AIU DIAFAUAATAIDE

019 70 % 1INIU0Aa = 1:5)
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a o 1 4 [] § <3 [
2.3 Uan flask Arvgnenaudnitliivardronieave1innuEa 300 souaoui

3 =1
Wunat 30 wIn

o o 1 Ayyw v Y gy ~a g o
2.4 et laninmsiver aena 13dszana 5-10 i viniwhaiulauinses
1 s o A Yt Yy Y g ' Y A v d
FIUNTEAIENTBLS 4 msanannseslaianuwudwiy 1:5 mh WiReveasanadu
1 { 1 o a 4
1:20 11 Taelda1sazane washing buffer (0.01 M PBS-T) w3 on 13udrneuiirldimns e

Tagiwoalusasaiu 1:3 (M1aaInNanaaIvg19ay 1 ¥a. + 81582818 0.01 M PBS-T 3 ¥a.)
3/ a 4
3. YUADUNTUATIEH

a a ~ o Y 9 A
3.1 Wﬂﬂﬁ’lﬁwyu’lﬁiﬁ']uuﬂwa’lﬂ@ﬂ‘;]fu L]_I?N']m 50 ul 6 FEAUANUUVNTIY AD
9y 9 v o ] {
0,2,4, 10,20 ttag 40 ppb aQGluwguw%ﬁaquuazﬂamwmm Llazﬂﬂﬂﬁﬁaﬂﬂmaﬁlﬂwﬁﬁ@

Y] A A
a5 50 pl avlunqunadounmiae

g . : . v
3.2 NNUUNYA enzyme conjugate Mvenelu conjugate buffer ua3una 50 pl a1

=~

T~ o § { a
as I lungunageunnugu wenantisendni 13 lunia Heuugiitesuu 30 wi
Y
33 waQﬂiumwuﬂmmﬂquumﬁaumué’aéﬁwqwmau Tﬂﬂl@lll washing
v y o 2 9 v [ o v
buffer m“lqunimmnanu HAIAIVN ANBYNUBY 3 ATI ANUQUNATOUUUNITEATHLUAN

F
02 17414

3.4 110 substrate solution USuas 100 pl aslunquynnvqu udru 13 luniian

a I a aaa I o w 3
gargiveuilunm 5-10 wii winadfnseniuddh awdwuanududy mindfluduiu

a u
Y

uaaan e snnI ot nyios uamnl ai919%5 011 NI NEINN LN

3.5 ngamanailnaen Taansidy stopping solution /31191 100 ul lunqunaaell

Ugnsevenfasunngih dludimaes
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4. MIDIUNA

4.1 ®I1UAIATEY Micro ELISA Reader N%9A1NE1IAAY 450 W1 U5 Taga1u
aan o Aaan A ] I
Ugnsennialu 60 Wi vidangalgnsen TasllSunaasnyuasgIurueily ppb (part per

billion)
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q‘ a 4 a <
MIWUINT V1 wamsuazranulslsivvestlsnaasezamendu (ppb) vouuana
U a v oA X = A a
07889 5 WuF Naaanudu lasnsmnuaaiunuileumsozamonau

: : C e e ” -
&) uazia 13 lusu 8 danineundifeainuan (Juileuaseznamenduy

@ S o P a g < A
g9 vasnnmnusne lingamgiiveuilune o, 3, 6 uaz 9 1Heu

U

Mean Square

Source of Variation df
0 3 6 9

Variety (V) 4 11018.10"  824.11%*  1401.88%*  320.69**
Contamination (C) 1 25684.80°  2771.33%* 145.46" 1.95"
V*C 4 7838.26 " 101.19" 285.81%* 194.61%*
Error 20 7401.32 40.67 54.00 20.39
Total 29
C.V. (%) 154 21.9 20.6 31.8

AN @

ns = luflanuuanaenuedelisdAgnedna

DD

a2 W

* = PANuUANANUBEa N ean

NNADANTLAUANUFDNUNINY 95 %

Y]

FANUUANAIN U1 NTBE

[

i
ok YN NADANTZAUANNTOUUIINY 99 %
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q‘ a 4 a <
MIWUINT V2 wamsuazranulslsivvestlsnadsezamendu (ppb) vouuana
U a v oA X = A a
07889 5 WuF Naaanudu lasnsmnuaaiunuileumsozamonau

: : C ey " -
1) uazia 13 lusu 8 flaineuudieanuaa Wuileuasezwamenduy

a

o IS o Y o dy v o I
'L;TQ) Wa\jﬂ1ﬂlﬂﬂiﬂ'ﬂ11]‘ﬂ@mﬂﬂﬂ 15 "C anuUBUTUNND 75 % Wunan 0, 3,

G

6 118% 9 1A

Mean Square

Source of Variation df
0 3 6 9

Variety (V) 4 14342.90°  1342.04"  1359.06%* 656.33"
Contamination (C) 1 13396.80°  1273.10" 285.33%* 139.49"
V*C 4 7724.08" 680.40" 213.52%* 73.73"
Error 20 5253.04 880.17 25.46 263.49
Total 29
C.V. (%) 1433 66.4 14.0 102.7

A2 o

ns = luflaAnuuanaenuedeliiedAgnedna

DD

S W

* = JANuuanaIn U NI Tsd AN ANIZAUANUFDIININD 95 %

@

FANUUANAIIN U1 N BE

[

ok NNADANTLAUANUFDNUNINY 99 %
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AN UINN U3 Wafﬂj']lﬂinWﬂ'ﬂlll!ﬂjﬂif]uel]@ﬂﬂ’ﬂll%u (%) UBAUNAADIAAI 5 NUT Naa
4 F) [ v
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o J & a o <3
g dilaminoundrnemnuan (uifoumsezaimenduga) naannny

o { Aa I
$nun IANgangiideuilunal o, 3, 6 uaz 9 1fow

G

Mean Square

Source of Variation df
0 3 6 9

Variety (V) 4 0.38% 0.16%* 0.23%* 0.34"
Contamination (C) 1 40.27** 0.07" 0.00" 0.16"
V*C 4 0.01" 0.03" 0.03" 036"
Error 20 0.11 0.02 0.02 0.19
Total 29
C.V. (%) 6.0 3.2 2.4 6.4

AN @

ns = luflanuuanaenuedelisdAgnedna

DD

a2 W

* = PANuUANANUBEa N ean

NNADANTLAUANUFDNUNINY 95 %

Y]
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[
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ok YN NADANTZAUANNTOUUIINY 99 %
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4 F) [ P
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o J & a o <3
g dilaminoundartemnuan (uifoumsezaimenduga) naannny

a
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U

Mean Square

Source of Variation df
0 3 6 9

Variety (V) 4 1.00%* 0.89%* 1.07%* 0.58%*
Contamination (C) 1 19.81%* 0.31* 0.08" 0.05"
V*C 4 0.24%* 0.59%* 0.19" 031"
Error 20 0.03 0.06 0.07 0.12
Total 29
C.V. (%) 3.4 3.7 4.0 5.4

AN @

ns = luflanuuanaenuedelisdAgnedna

DD

a2 W

* = PANuUANANUBEa N ean
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Y ¥ [ v
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3 o { a 3
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G

Mean Square

Source of Variation df
0 3 6 9

Variety (V) 4 378.67* 578.33%*%  1798.47%*  769.20%*
Contamination (C) 1 192.53" 294.53" 76.80" 480.00%*
V*C 4 101.87" 371.53* 79.80" 124.00"
Error 20 86.80 88.53 38.27 87.33
Total 29
C.V. (%) 10.9 11.2 7.7 223

AN @

ns = luflanuuanaenuededivedngnied

DD

Aa
#
a2 W

* = PANuUANANUBEa N ean

NNADANTLAUANUFDNUNINY 95 %

ok Wad

[

UANUUANAIIN U1 NNADANTLAUANUFDNUNINY 99 %
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Mean Square

Source of Variation df
0 3 6 9

Variety (V) 4 980.20%* 468.80* 862.33" 1035.47%%*
Contamination (C) 1 403.33* 70.53" 136.53" 34.13"
V*C 4 214.33% 187.86" 364.87" 311.47°
Error 20 50.00 153.73 341.87 135.20
Total 29
C.V. (%) 8.9 14.5 25.9 17.9

AN @

ns = luflanuuanaenuededivedngnied

DD

Aa
#
a2 W

* = PANuUANANUBEa N ean

NNADANTLAUANUFDNUNINY 95 %
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[
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g dilaminoundrnemnuan (uifoumsezaimenduga) naannny

o { Aa I
$nun IANgangiideuilunal o, 3, 6 uaz 9 1fow

G

Mean Square

Source of Variation df
0 3 6 9

Variety (V) 4 3.44%* 8.55%* 12.54%* 4.39%%
Contamination (C) 1 2.21% 1377 0.02" 2.63%
V*C 4 0.38" 2317 0.82% 0.34"
Error 20 0.41 0.85 0.26 0.39
Total 29
C.V. (%) 12.0 12.3 9.0 22.00

AN @

ns = luflanuuanaenuedelisdAgnedna

DD

a2 W

* = PANuUANANUBEa N ean

NNADANTLAUANUFDNUNINY 95 %

Y]

FANUUANAIN U1 NTBE

[

i
ok YN NADANTZAUANNTOUUIINY 99 %
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Mean Square

Source of Variation df
0 3 6 9

Variety (V) 4 8.21%* 6.21%* 6.99* 11.19%*
Contamination (C) 1 2.06%* 0.14" 0.71" 0.01"
V*C 4 0.79* 1.42% 2.07" 2.79%
Error 20 0.19 0.97 1.84 0.91
Total 29
C.V. (%) 8.8 12.5 26.5 18.2
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Mean Square

Source of Variation df
0 3 6 9

Variety (V) 4 1275.53%%  1597.33%%  1476.20%%  2203.00%*
Contamination (C) 1 145.20" 282.13"  2083.33%*  1009.20%*
V*C 4 257.53" 94.13" 63.00" 251.53%*
Error 20 143.20 145.33 70.27 39.73
Total 29
C.V. (%) 15.1 18.1 12.4 15.4
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Mean Square

Source of Variation df
0 3 6 9

Variety (V) 4 406.00"  2164.47%%  1769.13%*  1015.87**
Contamination (C) 1 3.33" 418.13" 97.20" 43.20"
V*C 4 67.33" 205.13" 112.87" 129.20*
Error 20 159.47 277.87 180.80 44.67
Total 29
C.V. (%) 15.6 27.3 18.8 8.7

o

ns = luflaAnuuanaenuedeliiedAgnedna

DD

9

* = PANUUANAINNUBEa N eaN

NNADANTLAUANUFDNUNINY 95 %

= JANULANNIINURINTTIFAUNIIADANITZAUANUFDIININY 99 %

0y
o Q/fuu



115

~ a @ Y o v Yy o 1Y
MIWUINA V11 HanSAATIZHANULTUsue il nuiIvesdundl (nSunadu) veq
< v Aa v A dy Y= dy
wannlaas 5 wWug nasanurulaomsainuaasiui (Uuilouasezral
a :) v 1 1Y AL &
nendue) tazia 13 sy 8 dlaineundrdsanuaa (Wutlouans

N o 3 o P ay d
azv\lmmﬂ«num) ‘ViaﬂﬁﬂﬂlmﬁﬂB1]1’JVIQillWQ111’TE]QL‘]JuL’Ja1 0,3, 6L

9 AU
Mean Square
Source of Variation df
0 3 6 9
Variety (V) 4 0.036%* 0.051%* 0.032%* 0.045%*
Contamination (C) 1 0.071%* 0.0001" 0.016* 0.022%*
V*C 4 0.002" 0.002" 0.012%* 0.030**
Error 20 0.001 0.001 0.002 0.001
Total 29
C.V. (%) 9.1 7.5 9.2 8.6
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Mean Square

Source of Variation df
0 3 6 9

Variety (V) 4 0.030%* 0.106%* 0.039%* 0.025%*
Contamination (C) 1 0.040** 0.042%* 0.000028" 0.003"
V*C 4 0.004" 0.018* 0.008* 0.0009"
Error 20 0.002 0.004 0.002 0.003
Total 29
C.V. (%) 10.7 12.2 9.2 12.1
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Mean Square

Source of Variation df
7 14 21

Replication 2 81.90" 138.98" 82.65"
Variety (V) 4 122.49" 481.29% 202.93"
Contamination (C) 1 227.76" 96.77" 111.25"
V*C 4 114.25" 432.01%* 182.16"
Error 18 62.62 130.56 97.87
Total 29
C.V. (%) 148.5 19.6 15.1
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Mean Square

Source of Variation df
7 14 21

Replication 2 529.49% 64.01" 6.85"
Variety (V) 4 258.48" 137.28" 122.72"
Contamination (C) 1 48.74" 0.39" 18.94"
V*C 4 11.76" 99.48" 54.66"
Error 18 112.67 69.90 47.09
Total 29
C.V. (%) 25.7 10.4 8.3
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Mean Square

Source of Variation  df

7 14 21 30 45 65 90
Replication 2 1.55° 444% 2707 1347 8260 10.42" 110.27*
Variety (V) 4 346" 3.05° 9.71** 17.34%% 623" 11.62"  62.54*
Contamination (C) 1 513° 0070 0417 022" 1577 998"  182.63%*
V*C 4 2960 1.92° 214" 1.83° 441" 434" 2028”7
Error 18 140 1.19 137 228 568  7.10 21.09
Total 29
C.V. (%) 1343 150 109 9.3 11.1 9.5 113
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Mean Square

Source of Variation df

7 14 21 30 45 65 90
Replication 2 0.08" 6.15% 143" 048" 15.63*% 24.65%% 127.17*
Variety (V) 4 024% 132" 7.58*% 330" 7450 560"  53.18"
Contamination (C) 1 004" 097" 073" 440" 853" 480" 17.79"
V*C 4 004" 028" 059" 0.78° 058" 624"  19.65"
Error 18 006 062 082 167 3.14 2.74 23.90
Total 29
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Mean Square

Source of Variation df
30 45 65 90

Replication 2 3.47" 427" 28.44" 50.84%*
Variety (V) 4 2.72" 2.74" 21.377 64.60%*
Contamination (C) 1 0.56" 17.11° 34.56" 55.22%
V*C 4 3.20" 19.75" 21.35" 17.75"
Error 18 3.51 7.59 13.87 12.48
Total 29
C.V. (%) 9.5 9.2 9.2 6.9
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Mean Square

Source of Variation df
30 45 65 90

Replication 2 (ERZ 247" 23.57" 63.18%*
Variety (V) 4 2.62" 9.90" 3.42% 43.62%
Contamination (C) 1 13.68" 32.24" 9.52" 0.64"
V*C 4 3.64" 22.91" 11.99” 27.43"
Error 18 5.41 8.12 10.51 10.22
Total 29
C.V. (%) 11.4 9.0 7.8 6.1
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Mean Square

Source of Variation df 7 3
QUNNUT DY 15°C -75 % RH

Replication 2 0.40" 0.43"
Variety (V) 4 6.05%* 10.67%*
Contamination (C) 1 0.03" 333"
V*C 4 1.17° 1.67"
Error 18 1.07 1.28
Total 29
C.V. (%) 2.3 2.5
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Mean Square
Source of Variation df
nuudnaedu Sudadedn

Replication 2 13.73" 0.0008"
Variety (V) 4 217.61%* 0.0046%*
Contamination (C) 1 8.32" 0.0004"
V*C 4 26.62" 0.0025"
Error 18 21.59 0.0015
Total 29
C.V. (%) 14.4 2.2
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Mean Square

Source of Variation df
nuudnaedu Sudadedn

Replication 2 151.54%% 0.0017"
Variety (V) 4 58.33" 0.0144%*
Contamination (C) 1 0.13" 0.0056"
V*C 4 12.94" 0.0022"
Error 18 20.71 0.0037
Total 29
C.V. (%) 14.5 3.4
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Mean Square

Source of Variation df

vt 100 Wi wWeofidudnzime
Replication 2 66.16* 13.02"
Variety (V) 4 1967.05%* 87.03%*
Contamination (C) 1 15.42" 0.05"
V*C 4 19.78" 4.59"
Error 18 17.03 6.36
Total 29
C.V. (%) 5.7 3.4
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Mean Square

Source of Variation df

vt 100 Wi wWeofidudnzime
Replication 2 19.87" 16.30"
Variety (V) 4 2153.39%x* 72.12%%*
Contamination (C) 1 13.87" 1.07"
V*C 4 521" 3.65"
Error 18 15.74 6.94
Total 29
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Source of Variation df
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Replication 2 31772.50" 72537.5%*
Variety (V) 4 0.000000015%* 610544.60%*
Contamination (C) 1 3.97"° 13591.5"
V*C 4 20471.10" 36541.2%
Error 18 38204.20 12172.4
Total 29
C.V. (%) 16.3 13.8
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Source of Variation df
HaraAANIT HaWaaAA

Replication 2 54540.60" 6946.11"
Variety (V) 4 886307.18%* 456979.40%*
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Mean Square

Source of Variation df
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Replication 2 5083.85" 11605.30%*
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Mean Square

Source of Variation df
Hanandaua Hananaa

Replication 2 8726.80" 1111.71%
Variety (V) 4 141809.00%** 73116.80%*
Contamination (C) 1 576.93" 787.25"
V*C 4 2811.71" 3441.16"
Error 18 3916.17 224591
Total 29
C.V. (%) 12.00 13.4
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