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a2 7§§ Influence of tempcfature on surviVebility of
spores of Aspergillus flavus

Period

P o & e

femperéture °cy 30 mins . 1 br. 2 hrs. 3 hrs.
95 ' . + + +
105 _ + L - -
110 * - o B
115 + T - -
120 | - - - -
125 ' - - - -
130 - - - -

2 84 Aflatoxin producing ability of isolates of
Aspergilius flavus

No. of isolates No. of aflatoxin
tested o producing isolates
134 20
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&2 934  Results of inoculation experiments with spore suspensions of
Aspergillus flavus on to corm. ears :

Stage of corn Treatment Replication Date of inoculation Infection *
development ' : '

Milky " ‘no . Sept., ‘15, 1983 ":_ S

injured

Pre-mature no

Pre~mature - ~ no
(Seed molsture
=31, 0%)

1
2
3
injured o1 _ _ S +
: : . 5 - .
3

Mature . no Sept, '2_0, 1983 C -
-(Seed moisture '
=27.0%)

Mature . no Sept. 20, 1983 .
- {Seed moisture S _
220078

“injured

":#,14 Ef.nbtfinfected

"% i infected

242



43 0% Results of inoculation experiments with spore suspensions of
Aspergillus falvus on to corn ears

Date of

Stage of corn Treatment 1 Treatment 2 Replication | . Infection #®
development _ inoculation :
Mature. noe no 1 Sept.28,'83 -
(Seed moisture ' 2 ' -
=26.9%) - no injured 1 +
2 +
wetted . no 1 -
2 -
wetted - injured 1 - +
’ 2 ’ +
Mature no no ' 1 Sept.28,'83 - -
(Seed-moisture _ 2 B
"=16.1%Z) o '
o no injured 1 -
o ~
cwetted ' no 1 . ' B _
. 5 . L
wetted injured 1 ' +
. . ? R
% - : not infected

+ : dinfected
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sy o % Changes of seed moisture of corn ears kept in storage Ffacility
made by the Lxpert

Seed woisture (%)

Storage facility

23.8
23.
22,
20,
i8.
20.
18,
17.
16.

(=

16.9
16.1

15.2

15.9

Dat o L a8 8 et
Control *

Sept. 14, 1983 : 23.8

15 22.8

16 20,4

17 21.2

18 20.2

19 16.2

20 17.8

21 -

22 16.0

26 ~

27 -

30 -
Oct. 6, 1983 -

%

=BV R N . N

Control samples were kept in the room which were

air-conditioned in day time.

il 5



g% 3 % Frequency of occurrence of fungi detected from maize grains

collected in the storage facility made by a Expert

Date

Fungl detected Sept. 15, 1983  Oct. 6, 1983
Aspergillus falvus 8% . 5
Fusarium sSpp. . 75 _ 98
Penicillium spp. 25 12
Syncephalastrum sp. - ' 3

Unidentified '16. e 10

=46
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Seed rnofstﬂre C%)

‘#5 4 #  Changes of seed moisture of corn ears collected
_in the drying machine made by a Expert

. Date ' _ Seed moisture (Z)
‘Gépt, 20,71983 o 24.5
Sept. 21, 1983 - 20.6
_Sépt. 22, 1983 . ) | 20,9
Sept. 23, 1983 _ 18.1
Sept. 26, 1983 ' | 16.0

12 s a4 5 6. days

%’. 4 [¥] .' Change of ‘seed moisture of corn ears collcted in the drying

. h A
machine made by a Expert
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M5 H EXTRACTTON METHOD OF AFLATOXIN By IN GRAINS

Sample 25 g

CAdd 150 ml of CHClj

Add 15 ml of Ha0

Shake for 30 min.

Filtrvate (Filter aid: Celite)

CHCls soln. ca. 100 ml

Add 150 ml 25% (NHy)250 soln.
Sake for 10 min.

{NH4 ) 2S04 CHCl;

Pass through anhyd. Na2S0s coiumn (ZZklOOmm)
CHCl; 50 ml |
Evapdrate to dryness

Residue

Pissolve in 10.5 ml of n-Hexane+CHC13 (70+30)

For Sep-pak column chromatography

Hr 6 SEP~PAK SILICA CARTRIDGE COLUMN CHROMATOGRAPHY

Sep?pék silica céftridge
Wash with 10 ml of n- Hexane
: _wésh with 10 ml f Benzene + Acetic ac1d (95. 5+4. 5)
Wash with 10 wl of Ethyl ether + n"Hexane (60+40)
hluLe aflatoxln with 15 ml of CH»Clo+Acetone (90+10)
Effluent 15 ml :
_ . Evaporate to drfneés_
: RéSidue; |

Dlssolve ln 0 5 ml of Benzene + Acetonitrile (98+2)

For thln layer chromatoglaphy



407 [ THIN LAYER CHROMATOGRAPHY

Plate ¢ Merck precoated silicagel 60 (Arc.11854)
Spot i 20 ul

Develop.: CHCla%n-Hexane+Acetone (90+5%5) 15 em
Detector: Hitachi 610-10S
Ex. 365 nm  Em. 425 nm.

8 STANDARD CURVE OF ATLATOXTN B,

X102
.5‘:}_"‘
40
30 .

20+

Peak area

104

T 1 - e T T

0.5 : 1 15 2 ng

Concentration of aflatoxin B,

-55-



g3 7 CONTENTMI‘ION OF AFLATOXIN B'1 IN MALZE GRAINS

. ‘ (ng/g)
[ s . ‘| Group of Days after havvested .
[ Matutity | Field gr;gns o %0 50 40 s0 60" Total
1 Completely Untamaged | <0.60 | <0.60 <0,560 | <0.60 | <0.00 <060 § <60 -
matured I .
! Naturally | o en | o.60 | <0.60 | <0.60 | <o.60 | <0.60 | <0i60 |, -~
damaged : N
Machanica- . T i .
A 11y <0.60 | <060 | <060 | <0.60 | <0.60 ) <0.60 <0.60 -
damaged -
U .+ e .
N.Dm. <3.60 | <0.60 | <0.60 | <0.60 | <0.60 <0,60 | <0.60 -
{4:1) - : . N
Hean - -~ - |- — = - -
8.0, ~ - - - - - - _
2 | Completeby Undamaged | <0.60 | <060 | <0.60 | <0.60 <0.60 | <0.60 § <D.60 -
matured - % i ]
Natoeally | o oo | 0,60 [ <0.60 [ <0.60 | <0.60 | <0.60 | <0.60 -
Jdamaged -
et |} - i TN E—
Mochanica-
B Thy <060 <0.60 <.60 <0.60 | <0.60| <0.60 <0.60 -
damaged
U, Im +
M. Do 0,69 <0.60 <0,60 | <0.60 <0.60 | <0.6D | <D,60 -
(4:1) )
Mean - - - - - - ~ -
5o - - - - - < - -
’_3 Complately Undamaged | <0.60 [ <0.60 | <0.60 | <0.60 | <0.60 - - -
matured Nat 31 - J e
Naturdlly }..o 60 f <0.60 | <0.60 | <0.60 | <0.60 - - -
damagzed .
| Mechanica-| - o . 1
c iy <0,60 [ <0.60 | <0.60 | <0.60 | <0,60 - - -
damaged
U. D, t ) b
H. Dam: <0.60 | <0.60 | <0.60 [ <0.80 | <0.60 - - =
(4:1) . Co
Mean - - - - - - -~ il
5.0, - - - - - - - -
& Ip-matured Uudamaged <0.60 | <0.60 1.42 [ 30,06 ] 11.14 | 17.61 9.33 269.56¢
Naturally | co.g0 | o.60 | 0.75 | 25.72 | 28.98 | 2174 | 6.66 | 26405
amaged .
Mechanica- I : ) ) 7]
A 1y <0, 60 <0.60 1 02,25 | 78.59 1 71,11 | 36.43 | 15,16 § 182,318
damaged . :
. Do, .
N. Bm. (.60 <0.60 6.30 | 57.28 51,54 23.88 12.83 2151.83
(4:1) . )
Mean -1 - 2,68 | 47.91 | 40,69 | 24.92 { 11.05 | 2123.46
8.0, - - 2.49 1 26.77 | 26.18 { 8.11 | 368 56:21
5 Nearly Undamaged | <0.60 <0.60 <0.60 '<D.6b <0.60 | «<0.60 | <0.60 }' -
matured  ET— - b e SOV TS \_ .t 1
Maturally ' .
damaged <0.64 <0.E.0 <0.60 | <2.69 2,11 <«.60 | <0.60 J 2 4,80
( Mechanica— B :
B 1ty <0.60 | <0.60 | <0.60 | <8.66 §.59 11.30 7.45 236,00
damaged : . .
1 . — — —e——
U, Ua. ® .
H. Dm, <03,80 } <0.60 ¢ <060 [ <4.17 4.83 ¢.80 ¢ 0.60 z 9.400.
. fh:1) : .
Hean - - - - - - -
5. St S e ESI S B Ry E—
5 | Wearly Undamaged | <0.60 | <0.60 ] <0.60 | <0.60 | <0.60 | <0.60 _«:Eo—_————‘
magured Faturally | o — "
déméged <160 .<(L60 «Q.60 | <0.60 | <0.60 | <0.50 Q.40 - .
Hechanical - | T -
C datiaged 0,60 | <na0 | <060 | <a.60 | <0.60 | <0.66 | <0.50 _
U, Do+ : L——‘____‘
K. B, <60 | <0,60 - <0.60 | <G.60 .3 <0.bO | <0,60 | <0.&{ -
(4:1) N
Mean - “« - - _ Z ” ~
5.D. - - - __”:_—“—_'_]'“47“ _ B

"G.60" Yeans
", bm." Heans
R, Dm," Means
"r_" Yeans

=56-

Not' detected
Uni-damaged
Naturally damaged
Not culeurated



M3 g% MOISTURE CONTENTS IN CORN GRAINS

{2}
: . . Group of iR after har 4
. faturit 1d b ays { r harveste
o Maturity | Fie graing 7 50 10 40 50 60
1 Completely A Undamaged 20,2 . 17.8 15,7 14.1 13.1 13.2 13.4
‘matured Natorally -
damagen 18.6 [ 17,9 § 15.7 § wao | w2 | e |13
Hechanically - i
damaged 171 § 15,8 | 153 | 341 | 13.2 | 12,5 [ 13.2
U, . + ) )
N Do (4:1) 9.1 | 17,7 | 15,8 | 144 | 134 | 13 | 1346
Hean .8 § 17,3 4 156 | o142 | 13.2 1 12,9 ] 13,3
5.D. 1.3 1.0 0.2 0.2 0.1 | . 0.4 | 0.2
2 Complerely B Vndamaged 30.5 22.6 1203 17.6 IB,.I 15,6 15,5
watured N'ttufally N i —
damagad 28,5 ] 20.5 | 18.8 | 7.5 | 17.6 | 15.5 | 14.7
Hechanically . J
damaged 30.3 | 22,2 ¢ 17.3 | 18,0 | 17.3 | 15,4 { 14.8
u. pm, + . :
N, Dm. (4:1) 32.4 |-22.7 | 18.6 ] 17,0 | 17.6 | 15.4 15.0
Mean 10.4 | 22.0 | 18.8 | 17.5 | 17.7 | 1s. 15.0
5.D. 1.6 1.0 1.2 0.4 0.3 . 0.4
3 Completcely ¢ | Undamaged 20.3 17.4 13.6 14.1 13.4 - -
‘matured N torall
aturally 21.6 | 15.4 13.0 | 13.7 | 13.1 - -
damaged
Hechanically 2006 | 6.0 1138 [ 1308 | 137 - -
damaged
U. Din., + - N _
N, bm (421, 20.5 | 16.9 | 4.4 | 13.6 | 13.2
Mean 20.8 { te.s | t3.6 b o138 ] 134 - -
5.0, 0.6 0.9 0.6 0.3 0.3 - -

4 | Im-macured A | Undamaged 67.6 | 29.7 1 24.9 | 20,6 | 17.8 | 15.8 | 13.9
Raturally 35.7 | 28.9 | 23.5 | 20,6 | 19.6 | 15.5 | 14.8
damaged ’

Hechanicaliy 376 | 277 t 227 [ 1se | 179 ] 15.0 1 143
damaged
U. Dm. + i '
4 . . . . .
X (41 1.0 | 22,7 1 211 ) 188 | 7.6 | 15.2 | 15
Mean 2.5 | 22.3 ] 2311 19.6 | 18.2 | 15.4 | 1.5
$.D. 5.2 3.1 1.6 1.0 0.9 0.4 0.5
3 Mearly B Undamaged 6,1 2L.6 1.97.2 18.5 17.4 15.8 15.2
matured )
Hatuzally 28.8 | 210 | 182 | 17,4 | 17.4 | 16.0 | 15.0
damaged h
Hechandcally 27.6 1 20.5 | 18.8 | 17.5 | 16.7 ] 15.2 ] 15.0
damaged . i
U. Dm. * 6] 1.6 | 17.3 | 15.6 | 15.2
N D 4:1) 27.2 | 21,1 | 18.4
Hean 27,4 | 21.1 | 18,7 | 18.0 | 47.2 | 15.7°] "15.1 |
$.D. 1.1 0.5 0.4 0.6 | . 0.3 0.3 | 0.1
6 | Hearly ¢ | Undamaged 2.1 | 219 | 1.2 | w8 | 13.6 | 1.7 | 138
atured’ : -
mature Haturally 29.5 | 20.5 | 16,7 | 14,5 § 13.2 | 13.4 t 13.5
damaged L j
Hechanically 29.4 | 2t.6 | 15.7 | 4.8 | 13.4 | 13.9 | 3.2
dawaged ~
U. Pm.+ .
28, 20,1 | 16.4 | 14.2 | 13.3 | 13.6 | 13.7
H. Dm. (4:1) 8.3 :
Heast - 78.8 | 21,0 | 6.8 | 14.6 | 13.4 | i3.7 | 11.6
5.D. 0.7 6.9 1.2 0.3 0.2 0.2 0.3
" ¥. Dm." Means Un~damaged
" M. Dm." Means Naturally Damaped
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4 Ak HiF Yy v b BRI R

No.

10
11
12
13
14
15

16

17

18

19

20

122
s

24

Lag oL

DESCRIPTION

QTY.

r - ——

Truck Scale
Sorting Belt Conveyor
Climbing Belt Conveyor

Belt Conveyor

Bins {A)
Fans (4)
Heater (A)
")
Belt Conveyor
Cliﬁbing Belt Conveyor
Hopper
Belt Couveyor

Corn Sheller

Belt Conveyor

Hopper

" Bucket Elevator

Bins {(B)

Fan

_ Heater (A)
'Be1t Cqﬁ;egor

. ﬁ;If;C;;§eer
'ﬁuékéfﬁﬁievépgr

-.Tanké 

REMARKS

Cap. 15 ton (10kg,‘Miﬁimum)
3.6 f/h ® 18ﬁ x 0.75 kw

3.0 £/h x 15.05m x 1.5 kv
3.0.t/h x 5.3 m.x 1.Q kw

3.0 £/h x 13.0 m x 1.0 kw

12 H/L x 50 em/w x 1.0 kw

3.0 t/h x 14.8 m x 1.5 kw

Cap. 5.6 ton g 8 Bins

Q = 480 m3/min P=100M1AQ 15 Ky
95000 KCAL/h 10 L/h (Kerogene)
38000 KCAL/h 4 L/h

2 ¢t/h x 30.05m x 1.5 kw.

2 t/h x 0.5mzx 1.0 kw

60 em/H x 80 em/L x 45 em/w

2 £t/ x 10.0mx 1.0 kw

1.5 t/h (corn) 11.0 kw
Kelly Duplex Model 22

1.5 t/h %x 3.4 m x 0.4 kw

Cap..960 kg (corn)

1.5 £/h x 9.3 m x 0.4 kw

Caé. 4 ton (corn)

Q=230w3 /min P=200 MMAQ 15 kv
95000 KCAL/H 10 L/h (kerosene)

2 t/h x 6.9 mx 0.4 kw

6 M/L x 0.5 m/w x 1,0 kw

2 £/hx 7.5 mx 0.4 kw

Cap., 4 ton {corn)

. -68-




4 A NSk

27
28
29
30
31
32
33
34
35
36

37

38

39 .

40
41
42

43

44

45

46

47

Belt Conveyor

Hopper

Bucket Elevator

Flux Control Tank

" No. 245 Seed.Cléaner

Dust Cdllecting Cyclone
Buc&ct_Elevator

No. 2 Precision Grader
ﬁﬁcket Elevafor

Gravity Separator

Bucket Elevator

Seed Treater
Buéket Elevator
Reservoir.Tank_
Balance Scale
Bag Closef

Dust Collecting Cyeclome

ATR CONDITTOMNER:

Packaged Air Conditiloner

Dehumidifier

Cooling Tower

Water Sending Pump

2 sets

1 set

L t/hx80wx 1.0 kw

Cap, 960 kg (corn)

1 t/h k 8.4 mx 0.4 kw

Cap. 120 kg (corn)

1 t/h 0.75 kw Carter No. 245
29.5 em/H x 60 em/W x 3.7 Kk
1 t/h x 6.6 mx 0.4 kw

1 £/h x 0.4 kw Carter No. 2
1l t/h x 5.7 mx 0.4 kw

i t/h 11 kw

1 t/hx 7.2 mx 0.4 kw

1 t/h x 0.4 kw x 2

1 t/hx 7.5 mx 0.4 kw

Cap. 1200 kg (corn)

30 kg, Accuracy 1/1000
0.2 kw

Motor Cyclone Q=75 m3/min.
P=200 MMAQ 37 kw

27,000 KCAL/h Cooling ability

7.5 kw Freezer
3.7 kw Fan
100 L/min. Amount of cooling
water
20.6 kg.h Amount of water
dehumidified
22 kw Freezer
3.7 kw Fan
250 L/min. Amount cooling

water

450 L/min. Cooling water 1.5 kw
Fan.

Amount of water -
450 L/min x 12 M

3.7 kw

-9~




M4 4 BoDE

48

49
50
51
52

53

Water Softner

ELECTRIC APPLTANCES:

Diesel Cenerator
Main Switch Board

Switeh Board

T

1

48 kw16 L/H

Earcorn Drying System
Seed Processing System

Air Conditioning System

—70-
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