2.1 (drying)

2.1.1 ! _(Equilibrium moisture content)
! N2 |
I !
(non-hygroscopic) !
o0l !
Hygroscopic !
! |
! ! (5)
!
(Eguilibrium moisture isotherm) 2.1 2.2
! | !
(6,7)
! 2 !

! I (Desorp-
tion) ! l !
(Adsorption) !

2 ! Hysteresis
( 23) ! !



A
24 4'71
6 4
20 - ;8:
— 50:
_ 16 - 01
12 4
=
P 8_
4-—
O T T T I T T‘
20 40 60 80 100

(%, wminuda)

y

FUNINAU

UQ

28

24

20

16

12

AN (%)

- < -; - v
UM 2.1 1J'smmm‘m§uauqaﬁaqLuaﬂﬁnimmqnmgumq 9 nu

Dried prunes Flaxseed

shelled corn

] I ]
43 ., 60 80 100
A Mdudnimsung (%)

22 | 25°

27"
a*» nm all J



ﬂ1iﬂﬁﬂﬂ71ﬂ§u.

v Y
ﬂﬁigﬂﬁUﬂ11Nﬁu

A 4

[ [ T ] |
0 20 40 60 80 100

—
auudaems (%)

2.3 et 1 2



2.1.2

lift

(drying) ?
1
(Tray)
9 9
(10)
(3,10,11,12)
2.1
1.
2.
A
3.



2.2

#



2.4-2.7 2.3 (13,14)
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1 Solvent to be evaporated? ]

Iu.

o f Particle size Gecrease requited ? l
lm
You Particle vze >510 mm
posubly after prelorming?

Ne

[Mnimum product temperature > 75°CY L)

Pacticle size
>01 mm?

Flidbed: |Yn Reshurrying
drying poruble? wditives 7
F |
Milling/flash Band dryer Flash dryer, Convection/ Fluid-bed dryer, Spray dryer
drying possibly with conduction dryer circulas sticred
product with rotating tank o¢
recicculation shell or agitation, TYectangular
eg, disk or
Fowry dryer
Fig b Fig.c Fig. b Figd ¢ Fig.l.g Fig. h
2.4 1
<™
| —
E'_ b. Flash dryer
pe E (Oprional: milling/flash drying)
= ] H ¢ Band dryer
1
t t
o
p
a Plate dryer .

d. Disk dryer

3 Fived boed deyar,
rectangular moded

. Motary dryer, convection type
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Manimum prodwct
temperature <30°CY

You
LY
|&qiu('|on
Agitation ¥
recuired?
iES
Fluid-bed drying. Tray dryer. Agitated pan Vacuum tray Agitated vacuum Agitated vacuum Tumbler |
(Fhuid-bed {Post treatment dryer. drysr. dryer, -
granulation necesary] (Post treatment About 75 min=? About 10 min=T
possible) necessary)
Figa Fig. b Fig. ¢ . Figd Fig.e Fig I Figg .

t; Lo 4 = - A;
zﬂ“v’l 2.6 ?‘iﬂﬂﬂ'\‘jI.ﬂﬂﬂl.ﬂﬂ‘llﬂﬂgﬂ“lﬂl.‘ﬁ‘xurlﬂﬂ'ﬁﬂuuﬁ\'lum.m 2

i :;-;—QJ—W o

5

& Amtated pan dryer

. Fluid-bed deyer

g B 1. Agitated vacuum diyer
iy oy {About 10 min=1)

Hesier R
3 Tursbler Q ® v bock

4 4 4 \ A o o
I 2.7 LASARALUILILANY 9 Ilunasauwl Ul 2



2.3 '

1 1
( Particle

Spray, Flash,
Fluid-bed, Moving-bed
Rotary

N

Slab Bed

Tunnel truck, Tray,
Shelf Belt conveyor

Shelf, Rotary, Conical
Freeze

1 Ls
Purge
Screw (electromagnetic)
conveyor, Jacketed Infrared

vibrating, Continuous Dielectric
rotary, Continuous

pan, Steam-tube

Drum

1o
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2
2.1.2.1 (Constant-rate period)
!
(non-porous) (7) ., (porous)
| |
!
! (9)
| |
| |
! |
!
(7)
dw
o = WAP P
. A, - t) @)
hfg
2.1.2.2 (Falling-rate period)

(Agricultural product)

! (Critical moisture content)



2

non-hygroscopie

hygroscopic (7,9,15)
(liquid diffusion)

Vo M) s 2
) (88) - 110 [sx? 2
DT = VR VN S ————— (3)
9M iM e (4)

X Dv ?

7 Newman

14



-D ell2 -9D efl2 -25  en2

M- M 6, 'R oe V4 X+
M M 2 g 25
exponential
M- Mk , -Dveti2
M-\
(6)
DyP ()
2.1.3
2.1.3.1 7 (186)
?
?
* : 1
2.8
?

015284

15

<b)
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2.1.3.2 (17)

16
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I (Film heat transfer resistance)
I (Skin heat transfer resistance)
I (Internal heat transfer resistance)
(Evaporation of water content)
(Internal mass transfer resistance)
(Skin mass transfer resistance)
(Film mass transfer resistance)



2.1.3.3

18

{Relative humidity) (17.18s)

" (nonporous), hygroscopic, non-hygroscopic,

90 ! ?

2.4
25°

15

i
6.5
6.5

2.5

3.5
6.0
4.0
6.0
6.0

O© OO N o O B~ W DO

HH
— o

8.0
8.5
8.5
6.5
4.0
6.0
4.5
1.0
5.0
7.0
7.0

10.0
10.5
10.5
1.5
5.5
1.5
6.0
8.0
6.0
8.0
8.0

12.0
12.5
12.0
9.5
1.5
9.5
7.0
9.0
7.0
9.0
9.0

(porous)

14.0
15.0
15.0

13.0-

10.0
11.5

9.0
11.0

9.0
11.0
10.5

90

17.5
19.0
19.0
19.0
13.0
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2131 m fill (17,18)

(stress) } ' |

! bz
I( 60"
! 100

<

90

80
70 —
60
) _ 18%
. \
20%
— 2 22%

30% 28%  26%
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2.2
2.2.1
(corn) ! "
(zeamays) (maize)
9
L 90-100 )
2 1
1
2
(19)
2.5 (20)
5 (21)
2.2.1.1 1 -(Flint corn)
| |
2 2.1 .2 , (Dent corn)
!
2.2.1.3 (Waxy corn)

2.2.1.4 (Sweet corn)



Yl

2.2.1.5 (Pop corn)

2.5 N
(Growing and harvesting periods of some crops and clim atic

conditions of the Southern region)

(growing period)
I (harvesting period) / "7

(5 1 45 676 90101212 345¢6
in {! (rice-year crop) /
$ 7 (rice-second cry)
) (corn) I
1 (black gram) r 1
(ground nut)
30
%0 ro
. ]
ul L0 VYA
Erai/n fall) 100/, 1 //
M) 53; ¥ y
» 2 v /
(temperature) o v |
24
A
? \
(R il \
(relative humitidy)70 \//
(> 6 \ A
60

0
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2.2.2 ! (6,22,23)

(210
2.2.2.1 ' (Pericap, Hull Bran)
$ ! 5.3
2.2.2.2 (Embryo Germ)
11.9
2 Scutellum 90
Embryonic axis '
2.2.2.3 (Endosperm)
81.9 2
(Horny endosperm, starch-gluten Hard starch)
1.5-2.0 (Floury endosperm

Soft starch)

2.2.2.h (Tip cap)
0.83
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d auﬁuuamiavju LuSn
' (Pericap)
dauuifeanu
(Floury endosperm)
<
douutfauda
(Horny endosperm)
dusfuaau
(Embryo)
dmanua)
(Tip cap)

2.10



2.2.3

2231

30
35
32
30
25
35

38

18-20
28-32
15-20
25-37
16-20
30-35

18-20

10-18
14-30
10-18
16-25

12-18

10-20

13

13

14

12-14

13

12-13

13-14

24

13
11

11
10-11

11
10-12

1
10-11
11-12



2.1

35-80

I
18-40

13-18

10-13

8-10

0-4

|
33-60

(%)

1-3

6-18

25



2.2.3.2

2.2.3.3

2.2.3.b

CoH12°6 + 602

26

(25,26)

(6,25)

Endosperm

) 6C02 + 6H2 + 6772 ¥
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2.2.4 (9)
2
2.2.4.1
!
| )
2.24.1.1 (Wet
basis)
0 = O--= —
% » X 100
2.2.4.1 2
(Dry basis) ’ F ol
% = —— X 100
1w

udna ¥ lugui 2.13

-k
o
o

=
=
.'E ,_—-—"‘/_-
c 80
9: /'/
5§ =
= 60
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S P
2 |/
L
%' 20
=
= 0
—] 100 200 300 400 500 600

(%, )

2.13 ’
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2.2.4.2

2.8)

2.8

100 59

40

20 % 8

) 100

(

10

10

10

i
42

26

10

25

14

20

10

100

100

100 100 100 100 100

100
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2.2.5 ? (27)
? ? ? International
Association of Seed Crushes ? 41
100 18 2
7 2.)
1 2
3
4 5 6
1
8 9

2.14 ?
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¥

1.25

115-125°

80-86 '

2.16 (29)

- -

2.16

«
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83’

31.6

2.11

oW F WO

0.65

2.17

. Air coapressor

. Condenser

- . Fotareter

Electric heajar

+ Pluldized ded column
. NKanoceter

Air cospresscr
Condenser

FotsBfier

Electric tester
fluidized bed coluan
kanonater

Screw feedar
Product outlet plpe

i a1 Eab e

33

2.18
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18-22 (

21

18

2.19 (31)

122!

2.19

1mn/_3A.“56_/00
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2.4 )
2.4.1
1,000 ppb
(32)
2.9 (33) A
(2528-2529) 2.10 (27)
2.9
( I 1 )
(%) Bl
49 425 750 1,530 12,256
35 93 140 400 2,730
11 9 14 125 966
5 ) 8 166 172
5 1 1 16 172
2.10 (2528-2529)
1 (o)
N3 (pph) <20 ppb < 30 ppb < 50 ppb
2528 65 206 3 5 14
2529 63 51 15 34 61

Fmo 1\%



%

2.A2 1, (32)
' N3
2.h.2.1 (Field fungi) N
22-25
2.4.2.2 (Storage fungi)
i '
' Aspergillus flavus N
2423 ° (Advance decay) N
i
2.4.3 ' (32,34,35,36,37)
Ccumarin nucleus Bifuran ring
L 12 7, .G, 2,62, B2a, G2a, M,
M, pl1QL1R0 GVL s 4
B11B2, G G2 4 2.20
Bl 2 (double bond) 1
G (lactone group) 5
1
'l 5
8 >Gl>B2>@G2 Bl 2
Gl 3
N Fluorescence
exite 365 emission 425 ,
B Yl (221 U
B M N G

2.11
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3
32
G,
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0 10 20 §0
L7817 Retention (UM)

2.21

31



211

Bl

B2

Gl

G2

CL7HI2°6

C17HL4°6

CLTHL2°7

CLTHL4°T

312

314

328

330

(")

268-269

286-289

244-246

237-240

MeOH
EtOH
CHC13

MeOH
EtOH
CHCI3

MeOH
EtOH
CHC13

MeOH
EtOH
CHC13

430
430
413

430
430
413

450
450
430

450
450
430

3
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2.4.4 (38,39)

(Aflatoxicol)

DNA RNA (protein)
(  2.22)

0
g
REDUCTION-

OCH

] Aflatoxicol

CYTOPLASMIC

REDUCTASE o
SYSTEM
roroh !

HYDROXYLAFION ot O 0

LIVER MICROSOMAL V o 0. .
m eI 0TS
Af gtoxm B, EPOXIDATION ~ O-DEMETHYLATION = Aflo*oxin . 3

t
pfouin  '/17c.

[AtlotcainBfOpeide Aflotoxin p,
-AF&j-<3SH

Epoxid*

hydros» 0 0

Aflotoxin Bj dihydrodid

2.22 B,
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2.4.5 ' (32,40,41)

2.4.5.1 ki "
Aspergillus flavus

Aspergillus flavus

2.4.5.2

1 I+ , {

2453
4-46° 25-35

2.4.5.4

2.4.5.5 '

2.4.5.6

5-1

2.4.5.7
Aspergillus flavus 48

2.45.8 , '

Bacillus Aspergillus niger



Aspergillus flavus

2.45.9
?
2.4.6 ! (37)
Bl Gl ?
(oxidizing agent) (Benzoyl peroxide)
(Osmium tetroxide) (iodine)
(NaOCl) ’ (KMn04)
(Na2B4 7.0 20) (NaB02.H2023 2 )
? 4 (12,6 G2) ?

" (NaOCl)
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