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DELAY OF DETERIORATION OF WET PADDY BY VENTILATION
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ABSTRACT

The objective of this research was to study the delay of detenoration of
wel paddy by ventilation with cool air (15+80C) and ambient air (304_-8°C),
continuous and intermittent basis. Initial moisture content of paddy was 21.0, 222
and 26.0% wet-basis. Air flow rate was 0.35 1113/111in-m3 of paddy. Paddy c-ould be
cooled down to 20 C and to near ambient air temperature within one day by coel air
and ambient air ventilation respectively. The quality of paddy could be maintained
at acceptable level more than one month, either cool air ventilation or ambient air
ventilation. Quality of paddy in terms of whiteness was better for paddy ventilated

with cool air.
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a. ventilated continuously by cool air
b. ventilated continuously by ambient air
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Figure 11 Head yield at different jevels in paddy bed
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ABSTRACT

The aim of this paper is to investigate the field trial of in-store paddy drying and storage.
Both paddy quality and economics were taken into consideration. Ambient air flow rate of
0.57 m*min-m’ of paddy was blown through the paddy bulk with 105 ton capacity The
experimental results revealed that moisture reduction at deeper depth from surface was
faster than that at lower depth from surface. Moisture content of paddy was reduced from
17 % wet-basis to 11.6 % wet-basis within 9 weeks and then paddy bulk was continually
stored within 19 weeks. Paddy qualities in terms of whiteness and head yield weré still
maintained as compared to reference sample. Electricity consumption during drying stage
was 14 kW-h/ton of paddy (USS 0.84 /ton of paddy). For storage, electricity consumption
for ventilation, 2 h each time in a week, was 1.31 kW-h /ton of paddy {USS$ 0.08/ton of
paddy). The economics analysis by present worth method showed that in the case of in-
store drying with only additional investment in air ducts, break even points were 1.5 vears
and 1.6 vears for discount rates of 10 % and 15 % respectively (for once a year of paddy
drying}. However, for twice a year of paddy drying, the break even points reduced to be 0.6
year and 0.7 vear at discount rates as mentioned before. Moreover, both income and project
life were sensitive to net present worth. From comparison between the investment cost of
in-store paddy drying and that of sun drying on a concrete pad during term of 20 vear
project life, it was found that break even point for the in-store paddy drying was 6 and 7.5
years for discount rates of 10 % and 15% respectively but there were no break even points
for the sun drying. Income, cost and discount rate for in-store paddy drying were very
sensitive to net present worth while only cost in sun drying was significant to net present
worth,

Key words: paddy drying, storage, quality, economics
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1,2,3,4,5,6 = Positions of temperature sensors in paddy bulk
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Figure 2 Positions of temperature sensors and electric fan in a warehouse
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Figure 3 Positions of sample collection in a warehouse
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Figure 16 Break even point analysed by present worth method using
discount rate of 10 %.
[In-store drying including the investment of a warehoude,
air ducts]
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Figure 17 Break even point analysed by present worth method using
discount rate 15 %.
[In-store drying including the investment of a warehouse,
air ducts ]
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ABSTRACT

The objectives of this research are to study the feasibility of in-store com
drying by considering comn quality and economics. An ambient air flow rate of 5.44
m’/min-m° of corn was flowed through the corn bulk with 30 t capacity at the
average condition of 35 °C air temperature and 55 % relative humidity. The
experimental results showed that the percentage of com kemels infected Wwith
Aspergillus flavus was slightly increased as compared to reference samples while the
amounts of aflatoxin B-1 produce were neatly the same as those in initial period.
When moisture content of comn decreased from 19 % wet-basis to 12.5 % wet-basis,
drying time was approximately 20 days and electricity consumption was 15 kW-h/t
of corn (US$ 0.9 /t of comn). The economics analysis showed that there were no any
break even points in two case studies, in-store drying and sun drying for comn. From
sensitivity method, it showed that cost of project was very sensitive {0 net present

worth.

Key words: corn drying, quality, economics

1 o o wr o v o = a o
adminfnwnUBganin uartoiulumosdh andunaluladnowea Inszamanzivasn

Waaniia

Former Graduate Student and at the present, he has been a lecturer at Rajamangala
. Institgte of Tichnology Northeastern Campus, Nakomrajsima, 30000, Thailand.
AMEWRIIINATYEA

School of Energy and Materials,
*matianasnad aadanssumans

Department of Chemical Engineering, Faculty of Engineering.
anhanalulafwszoanndisuys oungea’ad 48 nsamw 10140

King Mongkut's Institute of Techn_ology Thonburi, Suksawat 48 Rd., Bangkok

10140, Thailand.



UNAREa

TunsdnymsavuvaimInalufifiuldyiinisneansfannsaimsununsiag
3

gfwawpmszynsnhiie laglddnnmsiveameawnadan 5.44 m’min-m® i1
' ' v o LY - wr 1 1Y o ar o
wa whshwnasimlwadiinniwy 30 6y wasvnmafumathyminassdviou, 4
SEAUAMNANAINGDY 30 (BURNAT, 75 WUAMNAS Udz 1.2 Was NNNISHOaaawun
ra Fd =4 3 ‘Jq J’ . a.' J o a e
wWodudwdadlweffiades  Aspergillus  flavus  Wiuvdwdnidps  uadiunn
. o Do X v -
Aflatoxin B-1 fasmanulktivdu lunissaanuiuininein 19 % wnassudsn
wide 12.5 % asguden doslunmsauuiedssana 20 Ju Tianududfaawds
anlvhiadieiy 22.50 vinsaunnilwa w3e 15 Alatad-Falus/duinive 3nmsd
o 1 w < o ot
wnzdmaasugmaasssrhimaamuluszuusvudielimadu wazlunsdifiamulu
ssuvauan wuhbidenudumungaansdl wazse) ldDgoalassmsinaniznuadie

o

T ‘J = -
winasmsasuusaduansvadlasns
MdAL: MsaUURITIINg, ANMW,LATUFAERT
uni

= - a G; GJ 3 L g e ar =]

wgaswghedngianinfimngldaninmsdeaniivUsanalazann 5
uarfiunumdrrneedindsshiuresdsznnslng e anlwa Nnmsaaednwy
\ g w o o o ¥ a o e & P4 o e 1 .
undadmiwafidupgudnhunivinwtuezi@GanuionGend  Aspergillus

o e ha - . L=y A 1 e oaf P )
Aavus Faduaiiaseamsie Aflatoxin Wigdiulaagiaus S3smsifivieuaniu

$nwldgndoslasawizaduismeldanizaimafdanaduduimsgeasvizy
Ussneiing Fenivzannsnmdgdulavssundiugiuidagunad eewnms
v Aflatoxin {JuRiuaanu Fafifsununnain uaversnadunnefedinle Tunsd
msdniazBuganinil Aflatoxin Favuaglalddiu 20 lulasnduda 1 Alanduy
UsA)  trlweidtamnmsdadasmiy - dwlngduinlnedidudioludn
@aunsnman-daney  Fuludnamiiduengn  msaaamuiuludnlnveswn
23 % wnsyuilon Iivdafies 13-14 % nasgudon Teamsmnuaauuau
mniuliewildissnnduangn Tidasefuasasauwistumsananuiulumde
imlwanfesnmnmanilidamsldlsafivining  Seaslddumsfiouiuandu
snwntmlwalylud
Morey et al.(1978) #nwianudundawdinuildlumsauuiauiadiy

Taommsaunsdninalufvavsnaduthugudng 5.5 wes anudlsna 4.5



wns Puw 6§ uasefaussyinlnelsann 106 gnunadwes emnduGudues
snlnaroumsauiiiu 28 % wassnnilan Ansduilwandimsauwiarity
15 9% wnsgndon wuhmsauwidgumgii 120 °C danmslwasosemea 120 an
watwassounBdagnunafiuasnlng aanmudun 28 % wla 24 % masgy
Jon udrsuwisdadmisgamnilndinadas(guualisuwmgsnnanmgiloimeawiaday
dszne 1-5 C) eglddanmslvavasanme 1.7 gnuramuasaawniinagnuiaiiues
Falwa Wanuduwdsmdsnulumssuwiniosiiae
_ Kalchick et al. {1981) Tanumanisnagaumsavuranindinwaluwisu

# Syisunu Swegmemaumiipaasamizamim iunm 3 U wuhmssuwhuunluss
Fuasithaimadieamanday Tagldsanmsivasssaimead awliaruiunda
wiwnssnn 3.2 wnrgaselanimbilse  wermssuuwiouuudunalaggy
amalispuiu IWanudunfamdnuciondy 6.6 wnzadanlanfmbisne

Shove (1984) AnwamnyiunifamdsnuilFlumssuwinndadninelag
Wanmgiid ynmssuwidnwennemidududunds 22 % mesgudon
anyBugaemis 15 % anapuien wuhmsavwilaglfaumniinvedouussy
sasmslvavaeoima 2-4.5 anuiafwasaounBaasusaanaing  lawdsnulums
auuands 6 Alatad-Hlndaduaaafisuduasradufisuny dumsauwiiles
fimsguamabigsduanaamnfimmeniadas Uszanol 2 - 3 °C kasdnsimsiuaas
27114 0.5-2.2 gRUIARNATHDMNARDH BB WG Tamsdudomdanulumsay
Wi 12 dladnd-talnsamudpefimudanuiufiszme

Eckhoff et at. (1984) fnwimsidmedaaslavenlyd dadussmswdn
iulageadunisnzavuiundaimine laglfmmanadamihaiuiouwk oo
Souwiiinnesmuy 5 fu uasanwiuduiuradninariu 20.8 % wasgn
Wlon wismanaassaandly 3 55 dail

1. Somesaladlesenlyduaiuaimemdsiaandeuiiadasauisia

2. Tiwaawmyunduma iwolianmalusdauniumniediuuuasgiuas
vaafisau uavdafodameslasanlodimuunnaiiesy

3. dahodmraslasenlyd saludnudadninalussuinussgadadnlng
A AU

R 1 wer 2 Wanuduiuwasosaiaslasanladundu 0.12 % les
i warialy 2w, Aoududuiasuauwdy uslddn 0.05 % Tambhwmin Tufun
28 war 128 woamaauwhiesficly 1 vy, Asudmduiaauauwh dndsh 3 19
ﬁmmﬁm'z“{awla‘s’lmaan'l.'aﬁ?r’i-?uuuu,a:%‘;unmwm%‘;uﬁn‘[wmwhﬁ'u 0.38 % war 0.10
o Topdwinmuddu uasield 20 w# denBiduvinayaunss NnMmMaFaY WU



ool b - e = o ¢ o e 0 v 4 1 | - o
/N 2 Q::;Jﬂ53.17m‘gau‘ﬂ‘iEanﬂ‘tJu‘luizWJ‘Nm‘iaULmﬁm‘nﬂﬂ gIUIEN 1 U
q

1
-

Surdgnmuuurasiuinlwalugasudumsauwis Waswinlussssdnusnuiondu
vwpstutmlwaiUhinuemdug  waslddufesamodlasanlsdmiponiiuinond
a0 dnd37 3 binsfaninlfidpennielvinaniunisibalushansauwi
fienge wannnil sewunmsliifedaniaslasenlasfesiiafisududounnin 6.9 %
Faflenananmsldomaiouigumail 100 °C Ffilafisududauaninnd 31.5%

aysny Asawniwg (2533) 1@ awwrmemssuwiitniwawuuiduned
sy lesnsonenududsmdenuildlumseuwisdnine  uszaaumwueg
wiatlwandIntsauune 9sIMTlwaraeamauysseuig 5.50-45.0 gnundafiues
davfisagnunafiuasilue uasgamniionme 45-90 °C

Tasmsauudesvudseamiin. 2 uuu A mseuwiauuunhaimagaiiag
warmsauwhiuuuhemabinaiias Suh 2 wuidudseandlu 3 58 fa 1. msau

whlaglfsanmsinsvasimed gunalige (LEHT, Sammslnanasaima 5.50-
26.95 gmnaAfwasasfiseanndduasiilne, ammai 60-90 'C) 2. MIBULRS
Tagl#sannisivage gumgiidn (HFLT, dasimsluasaseima 30.0-45.0 gnuiard
wasaownfinpanuAfiuesiming, aungll 45-55 °C) 3. mauumlaslddasinis
Twawasermas gamndien (LFLT , sn9insluayasame 5.50-25.95 gnunaiums
saunfigpgmnadwastalue, gungd 45-55 °C) anwiudadursnwiadalwe
15-26 % wmsyudlon mmdunivganaaandaining 14 % sespudlen wa
manaasswuhlunsdnssuiuuuihomedsdes 3Emsauwiauwy HFLT ey
LFHT USinni Aflatoxin Tavsty we3 LFLT VS Aflatoxin Tuwnbidingu
fwsunsdasimssuwiuuuthamalidadianiu Usna ARatoxin fwnliuiuiu
nanstl dmduasisududaim wiimasderuiududuresmiaininagint 18
% wasguilan uazpomginliauwibifinadaulafisudinded wifanaiiuiuiu
yoswiatnlnamni 18 % mesyuden wWeslwudnwiadnazanns uawiisdums
gompiflglumssuwi diairudsumseuwiiunhamadaiiiswarlidacios
wuhuvuthemeahisailassiinsfmudadaiimisenh uwsrhinuwdauananms
auIAT 2 wuu dmsuasuiudssndsnuaniaathe 33 LFLT we: HFLT wlnd
Foetu wavsndd3 LFHT defmsanamudun/faemaenuusugi msouwie’ds
LFLT asfuitfaswdemalpefian uaxds HFLT s:fundamdnumnniigs

Wongurai et al. (1992) Anwdndwavavuaniiavanit dmiuininadiise

[

Mswinuanden Aspergillus flavus wunlugauaniiavenindu 1-0.94 Hguugll

w
3

28 'C awtuaANuiuaugainlwe 41 - 22 % wespudon Imswiguania



A w

Aspergillus flavis Raudegs wavlugfiuendifiusniniaont 0.85 Wugrdienudu
anaaupend 18 % wnsgiulon ifimswinwantda Aspergilius flavus

Fs¥and fadouan wazane (2537) 8Anwmdanamnsaulumslssy
msuaulaasnlsdsuinlwearsiugaisilasfunsaigpasdanuasmsdinm sy
Aflatoxin (fhums#as Tegynmsnesaldfomivaulasenlzdsunaiinlnafing
Mofuwana@dnludan 0.5, 0.75, 1.0 uar 2.0 Hlanduma 1 duamlwe dunar 4 Ju
wamsnaansnumIssiemuaulasanlyd ludondws 0.5 Alanduss 1 o
Fnlwa  aunsolosdumsadarondes  dspergillus  flaves  wssmsiassng
Aflatoxin 1dagnfiussaniamw lnsanmwsasnieuazaamnilunasdninaluaSou
wlae 'lu-um:ﬁﬁ'ﬂ‘[wmﬁnaq’l“ﬂuﬁmwusﬁmmﬂﬂnﬁgmﬁvaﬂ Aspergilius flavus
ynsufunenas Winamstuiliausasansity Aflatoxin uargninelunesd™
Twacitwgsau wiaduidudauusdinfumiuiv

amdesd  USsmsins  uavamy  (2538)  laAawimsilasiumiiia
Aflatoxin B-1Tuimnalasmsavwidlumafy  wuhszuuveaniisanuuulimsnss
Nuasmiiaenaaniuiauwh msaaanuiuinineiivis 18-19 % mesgiu
Wan molunm 2w ussndsniunssalinda 12 - 13 % molunm 14 u uite
Upeumsiia Aflatoxin B-1 Tumsanamsgusnlnavinanudy 19 o m&m'sgmnﬂ'an
Wap 12-13 % nasyuden dremshaimeawiadoy laglddasmslwasimeauwn
Fawaglurn 3.6-4.6 anunafwasiawnBdagmatmuesining Fudsamduuld
T 0.46-0.9 wanzyasoflandihfisme viadadumliig 16-17 vindaduim
I

Bt NSt SIS rende Aspergilius flavus wazmsadie
a3 Aflatoxin B-1 2:8luuinagademmeiianudufininggs uavimlwafianuiy
g1 Blumsilosfummnsainldlasmsldmaniitrluvgadansisigres  dspergilius
flavus wazlunsdifinmaduinlwaligand 20 % wespudion fanudulyliday
FegetnissuvavwisluiifivlasemeawadounlslumsaannuBunariiasiu
msifin Aflatoxin deulumdSeisadumstnmenuifululdssszuusuuislud
Hu Tagfmsonmednuasugmans wasanumwassinlnanimssuur



= Pl
Qﬂﬂsmtsasaﬁnws
aunsal

fusalslummasaveuwsiimine lufiuinnenia 5 was o1 5 was
& 1.5 was aunsoyemiwald 30 au stuuvisandsznaumevisanvan(vanmae 1,
2, 3, 4, 5, uax ) 4 Figure 1 tﬂu‘ﬁaauﬁﬁé’nummﬂugﬂwﬁﬁﬁmLﬁugﬂémﬁ'umq%'a
2700 40 wubias X 40 wufwas darsdincduduSaunu 1.5 dafiuas vietes
(woae 7-9, 10-12 uae 13-15) yasusuman@sswun 1.5 Jadwas uasiidu
ugudnaepgnseay 1.5 Tafues leswbhdaveaiagosndiugundennay
pnaFuEuguEInaN 55 wudueg g1Maus: 1.20 was WWasnuuumIsdlualds
%84 Hnawasina 3.7 kW Jusuiias

\

MINGEaDY

Tumsnasasldidinefidamudueis 19 % wasyudon  dwdn
Yszinar 30 su dundulilueafiu udihaimawnedesdfigumgd 85 °C wat
anuBufuimdnieUsana 55 % dhltTunssiminadaunniu lusswhanm s.00-
16.00 u. ( 8 #3.) MudaTimsivasmayseinm 5.44 gnuiaiasnanhnegmnarn
wastlwe Tufindayavasgmumaiilunssiminssusheoime 2 39 yeaz 3 dhuwia
Figwe 2 lauudasyaaxynedy 2 wes wanvmiteiapumpfienmeawndas uas
gompiinssuhadlandns  lumsieanmpiinslunasdminauszgumpivasemaiae
dou Wmumasluduita type K dadniu data logger Aillpmsgnead + 1 °C vmafiu
FramiminaRfsuureenosilue fssduamudn 0.3 was, 0.75 WS was 1.20
was dmbhinmanuduresimlue uannnilfafiusodnining 2 90 Asxduans:
a0 0.30 AT, 0.75 WA Uar 1.20 As UM 1,500 N5y &4 Figure 3 Wliasie
goumiU3ina Aflatoxin B-1 Tazd3 Thin Layer Chromatography (TLC) wazthldiwne
Farannmiusinlnafiaedan Aspergillus flavus

NITIATITINWLASHIMERT
a v & = ot
MyRANHAsBIMansraIN AU lussuvsuwiiuas RSN 2 nsdde

ol oo =l oot w2t ar 1= ar L =
NIUNTNR ﬂ‘iﬂf maﬂam‘ﬂwaumwsaéw 'SULﬂUL}J%G]W'JB%LLa'J LLﬁ:BQYjULWN LAWIE

sruunpan(wvinan)  warlunsdindmsasmulminanne  legashmsiSeudsy



swinaTumn Aussuuauwiebiiu %ﬁlumﬁLﬂsw:ﬁmqﬁmmwgﬁ"nam'i'fflﬁ"?%';‘{a
A1Ua9iu (Present Worth) lngldansdman 10 % war 15 % dpihivunluma
eI rar S uadail '

1) nsdinfianfuagud waramuARNLSULYEaY a1YassruLTas
10 1, L’;‘mamuusm‘%uﬁw%’uszuuﬁaau 225,000 YN uaxgafhmn'luﬁ% 10 WAy
Al ﬁunuﬁ-ﬂuwé’muﬁm%’um‘ss:mﬂmmﬂﬁmnﬂm‘q‘u 45,000 1IN/, Mranusy
wast393n (0.5 % wpenmszuupuwianlwg) 1125 v/, lunar 1 T aanse
puuaimIwaldnavun 2000 du/Al azieflsnaumsasinglddiasannmslign
sneMnty dlssnenadudu 14 % wasgrudon (PuBuGudy 19 % HINIFI
Wen) datiudu 66,663 vin/dl

2) nsdindmsamdinanun

_ ns@faelsuSeunianiufiasessuuvaay pgazelasamsuay
angmslainurasisu 20 1,gmsldnusasszuuvioar 10 Y, Lfmamuﬁ:uﬁuﬂsénau
surlsdouiunaunia 1,500,000 1M WAAInpETIe  LasRadestuuvioau
225,000 v1n, MlFheluduanuiunlamiean uarfzeutgasl (0.5 % vas
STUURUWIN) 46,125 v, luwiUasnsnauuriedSnasinlne 2000 du Fuiada
doudunalddasonmsligadnihwindesmnenuiudu 14 % nasgnadlan
(araBuduen 18 % snasyuden) Juidumiv 66,663 um '

- nsdifieemumn ogpaslasens wasagmsTdnugaseu
mn 20 1, avgmsldousaen sonde uazsounsnand 10 U, Guasmududulsznay
28 ANDASINATUABUNSH WA 3000 MMTINMAS 1,050,000 1IN, SOONAURY
400,000 1Y, SOUNSILHDIAUR: 250,000 U, sONADAuaY 150,000 1, @
Fiumsaall 128,000 vn, mganiipaumnael ( 0.5% YaeNMAPETN) 5,250
um, daaingeToan sounsmaas wazsainde @atl 80,000 v Tuwnilsilainsoau
wistmTnald 3000 du Fdadeudunyldnnomslignimbwindawnenuiniy
14 % wosgnden (anudududu 19 % nesgndlon) 99,994 Um
Nndafuadngindeinniensiiasssinaadlagiiyadidagiiu

(Present Worth) loafignsmsAnnmeail -

BPW = B(PWFE, i, n) {1)
CPW = C(PWF, 1,n) (2)
NPW = SBPW - 2CPW (3)
ija PWF = Present Worth Factor
1

(1+ )"



B = 85U

C = WY
BPW = Neiuidysmdisueitay
CPW = nesiidyasudivuridegiu
NPW = waffguagiugms (Net Present
Worth)
i = dnnaande
n = srasnailiTeudisy
tauaLIITal

R

Figure 4. LLﬁﬂomsLﬂ'é’auu,ﬂaqqmwnvﬁmmmﬂ WargumiunIneaEa
Imlwafvom assadifimsauwiy wuhesengreasmsauwis guvpfinglunssim
Twafimnhgumafivasoimanndoy  wazgampimulunosdeuivadnama oy
papitmslunasinluangludn 26-28 °C Adrnaumgiidananiiviifivnnzausy

msasms Aflatoxin \ag Aspergillus flavus (Koehler et al., 1985)
armutalne

dodrlwavsslulsufiu dnlwademsduduiundorhiu 19 % wes
pudsn uandlahaimauadaumunasdnweunszna 20 Fu adugane
wagasenupstlwaszanannia 12.5 % wasyuden 90 Figure 5 wuhanudy
Ilwaiseduenunnnamesdiamsdudnihfissduanuinisonh @y Assduana
50 1.2 m seilanadusmniifissiuamugn 0.75 m evInaIMed lvashwanuion
fusarssineuwhiulliniontuoy  dvsinalaihluomesaudegeiiidan
msmumanuiuana dnalanuiuassslivaadadisuiuuinususvrsemsoy
wh edwlsinmuicaganessasmsavwieamuiurssiniveluudasssduanuinas
saiudnias (dssan 15 % wesgnuion) uthunnsdemswedouthovaslau

MsauumINnNeua lUFmusudedwaldanuiuus nudiuuuanas



MILINEIY

pnmshameandaushunasming Suer 8 vy 20 Su visas
At iwean 19 % nasgudon awia 12.5 % maspuden Tagldanms
Iyuarpamimanadey 5.44 gnuidafunsAnd-smnafunsinlng wuhsinnuiy
Wipmwdrnulvih 15 Aladnd-Hluesuinine dedudu 22.50 vim/eudnine

=l - bl nv =I
%39 0.32 vn/Alansuuinssve

AUMN

Toamlulumsinsanaunweosdninahivisld  ssfnsanmsuani
msuan & madedenuunasdnine wasAflatoxin B-1 usiosmneniddedfiums
auwisluinfy Tnsldormenndan dniuiiiiinanssnuagiannseaumyuasiiine
dun msiia Aflatoxin wezmsiaFan

Figure & waaemsasuulasmumasnaiudninonas Aflatoxin B-1
war Figure 7 wdaems/asuasmunaasanuiuininauasmiadlnefsads
51 Aspergillus flavus WunAwuaisuas Aflatoxin B-1 fnmidusuauwiuasage
vhegasmsauwia Livfiudn ddhuusdadnlneifaian dspergillus flavas §
Whuiisdu agnlsimmdermsanusenaufivfnums Aflatoxin B-1 fiwuluwiga
Imilwa eansoadldh widaresimaiubdulasgimu uafdlifarunday
Tumsfissaduamsivld dufumssuuislagldoimawadeuiversdutnine 19
% wasyilen sunsnaarnyhauissduanuuilasasssemsifiuinglduad

naz@ 30U 20U s8N Aflatoxin B-1 990130571 Aspergilius flavus

MRS IERIATEIMANT

ﬂimﬂmﬂsunaummmamuamga'z LLE?.‘:B@‘YMLW&J&QW'I suuu‘naau wmuua
ﬁuam‘(mqms Nammxuwuﬁﬂﬁﬂuuammtsmmﬁawum‘mu -98, 803 uIn usr
-121,924 UM Sladadanmonds 10 % uas 15 % awmdidu wazdmiunsdinimsa

nulwividsassiy nandsuuuaadiv wawuuainaiu wuh



LUURAUAY

dagamuldnuuvanaglasims  damuasiidugndisiyam

v
<l

(guohilaguuhdy -1,636,908 U uar -1,652,066 Wy iNdAnsaiasniy
10 % waL 15 % sNNEIFY
LWUURNTAETY

L

dagaomldmauasuagmsliny  damusitugmddiyad
Jiguhdeguuyinnu -3,131,206 WM uay -2,762,926 U Safnsandiuan
10 % uay 15 % Mudsy
Nnuamsannadanarendiuldinsamussuuauuieluifuamsy
drumesstuuroay  mssmubmitomanslussuuaswiuuuafuesiuumnany
Dihaulafssamudmiumsuwidninvg  udmnfissanluwdzasmsiaafiuai
Gownsfiemandaiuiunasininety fonesionudumu
Tumshasennuly (Sensitivity) Lﬁ:amﬁﬁaﬁﬂNam‘amswéauuﬂaqga
Fhflvqﬁ'uzj'n‘ﬁﬂmszuuauuﬁaﬁﬁm'samu'lwﬁﬁx\muumnamuazuuuamﬁu wunTIY

[ o v ool 1 = 1 ar = s .
sfutavdanniinadomsaBounassamiagugnd & Figures 8-11

GRY

Tumsovuwriemwatumedy  Teomsldomawadanuhiiunasiminag
ansoagldee

1. fansoavusiiwa lasgilanads awnsagnslasiumisiie
Aflatoxin B-1 ffasnnidan Aspergillus flavus 106

2. lumsaeanuduinlrennandy 19 % sassudon wie 12.5 %
wnasguidan Tiamnufuddasenludh 22.50 vin/duinlve vie Suwiserdnul
¥ 15 Aladas-1alue/audnina

3. mssmuszyuauwiklufiduewzludnmeeszuurioan wazmsamuly
ssuspuwistninmua luuuaafuussluuumasuaclifienudunu  wernads
yaslasamsidutadondnfifinadayadiaalugd  usnnfimsanTudvaenisilaaiu

= a’ - J o« » ¢V = h
anudsnenanvsideTufuna 1 lwady ﬁmwzuquunu
Anvauan

giguranEsNANNIBUAmMRE  uUnNUNBuETuEYuMIITe  Australian

Centre for International Agricultural Research uazhnasduadumaluladl aszns



= o = N o oty v as o an o Pt }
Tmanendad  malulabusrdaunadon  Alvnuatvayulumsiitedl uanoniilasus
yaupmasavnsaimsnvasianaiieuaswsswnsuiinida Alianusmidatuns

antiulpsanisiy

(BNE1TD 19D

s o G =4

Feiand dasnunn, Duny Ainaste, 2100 guanad, 81109 Buweg ues S110e
nasd, 2537, m‘si’lmﬁumﬁﬁwuawmﬂaﬂ%u'luﬂ"rf[wmmmgug\i Toans
sumoMaansusulananlyd NI HMMsiiEns, 12(1), 58-65.

Sanfigsh USmamins, aumd Tanasugnd, oddni WONTUNG Uy andty Buns
Jung, 2538, msteatumsisuadamanduluiilue Tasnsavusioly
Mty Insamaneasamans, 26(3), 404-415.

ayiny Aasoning wax aund Tanmusugnd, 2533, MSANHUUIYNINISBUL )
suufurrafimnzay - msnaasswasmshsawvuinmmendamans,

Aanssuans, 43(3), 80-87.

Eckhoff, S.R., Tuite, J., Foster, G.H., Anderson, R.A. and Okos, M.R., 1984,
Inhibition of Microbial Growth During Ambient Air Corn Drying using
Sulfur Dioxide, Transactions of the ASAE, 27(3), 907-514.

Kalchick, S.L,, Silva, J., Radriquez, J.C. and Bakker-Arkema, F.W., 1981, On Farm
Corn Drying Comparison, In American Society of Agricultural Engineers,
Paper No. 81-3011, American Society of Agricultural Engineering,
Michigan, 1-25.

Koehler, P.E., Beuchat, L.R. and Chhinnan, M.S.,1985, Influence of Temperature
and Water Activity on Aflatoxin Production by Aspergilius flavus in
Cowpea Vigna Unguiculata) Seeds and Meal, Journal of Food Protection,
48(12), 1040-1043.

Morey, R.V., Gustafson, R.J. and Cloud, H. A., 1978, Energy Requirement for
High-Low Temperature Drying, Transactions of the ASAE, 21(2), 562-
567. -

Shove, G.C., 1984, Energy Consumed in Low Temperature Corn Drying, Drying
Technology, 2(4), 503-511.

Wongural, A., Tsuruta, O. and Arai, K., 1992, Water Activity of Thai Maize and
Growth of Aspergillus Flavus, In Research Report on Maize Quality
Improvement Research Centre Project, 7 - 9.



'
A

|
|

>

©
©
®
O
®

E
5
52
s ® ® ®
- ® :
(=]
1 I 5
¢ ¢
] 3
x Yy |
R :
® 0 0 6 ®
“"'\-\..-‘\‘- Y
\\A A
467 cm o < 100 em > 433 an £6.7 em 5 P

Figure 1 Pian of ducts on floor showing positions of iemperature and pressure sensors.

0 = flexible duct

1,2,3,4,5,6 = main ducts, []40 cm x 40 cm
7,8.9,10,11,12,13,14,15 = pariorated branching ducts, £ 55 em
T = temperature

P = pressure



Positions of lemperature sensors Com Duct — Fan
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(b) Side view

1,2,3,4,5,6 = Positions of temperature sensors in corn bulk

7,8 = Positions of dry bulb and wet bulb temperature sensors

Figure 2 Posiiions of 1lemperature sensors and electrical fan in a warehouse.
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a. Side view

1,2,3,4,5,6 = Positions of sample collection in corn bulk for testing qaulity.
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b. Side view
1,2,3,4,5,6,7,8,9,10,11,12 = Positiens of sample collection in com bulk

for determining moisture content,

Figure 3 Positions of sample collection in a warehouse.



Average moisture content(%wh)
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Average moisture content(%wh)

Relative hurmidty (%)
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