2
N
2.1
? if o« (
I ,
( Unsaturated fatty acids) *]
DIV ( 12) !
? (Saturated fatty
acids) ?
? e
, , , 7
| 7 ?
b (9)
1 Ip

Polyunsaturates  73-79 56-58 55-69 50-55 24-25 8-15
Monounsaturates  10-19 26-32 -35 -24 53-56 68-76
Saturates 8-11 12- 10-17 26-31 20-22 16-17



o
if Tl (toxin)
if if K if
(29) if
/ (margarine)
f "4
if ,oim ,
232.2* (20)
y o ,
if Wet-Milling
Dry-Milling (Crude Corn Qil)
(phospholipid) 1-3%
(Sterol) 1% if (Free fatty acid)
if Wet-Milling 2.3%
et 1.5-4.0% Dry-
Milling I 1.8% (Tocopherol) ] 0. 1%
Wax ' - 043 1°0.05% (14)

Mo i 2



2 ]

rjliafMu
lodine number
Saponification number
Refractive index at 25 C
Specific gravity at 25 /25 C
aponifiable matter, %

Titer, C

flihlilJu 1

M yristic 0.2
Palmitic 9.9
Stearic 2.9

20 - *2 saturate6 0.2
Total Saturated 13.2
Ralmitoleic 0.5
Oleic 30.1
Lmoleic 56.2
Linolenic 0.0

Total Unsaturated 86.8

Triglyceriri.es
Trisaturated (GS3) 0
Disaturated (GS2U) 2.2

Diunsaturated (GSU2) 40.3
Tri.unsaturated (GU3) 57.5

103 - 133
187 - 193
1.470 - 1.477
0.916 - 0.921

0.8-29
14-2



2.2

, m an 3 (29 , 42 )
2.2.1 (
1)
1. (Pericarp, Hull, Bran)
I w 5%
2. (Germ vira Embryo) ro( 12%
2 I Scutellum 90%
rr r Embryonic axis rq
3. Endosperm i
( 82%
Soft Starch (F loury Endosperm)
- Hard Starch (Starch-gluten ? Horny
Endosperm)
I Hard: Soft Starch . r 2 1
(Dent Corn ) lia; Homy Endosperm [
Floury Endosperm 1.5 - 2.0%
4. # (Tip Cap)
T (1% ' ( (!
( Hilar layer



2.2.2

( 80%
2.2.3

(19)

80%
(Starch) 73% Amylose
Amylopectin = 27 73
(Sugar) 3%
Pentosan 4%

(gluten ) 10%
4.5%
(fiber) 3.5%

2%

4.5%

(83.2%)



(._——
SOFT STARCH

HARD STARCH
(Starch & Gluten)

GERM

TIP CAP

Diagram of the Corn Kernel

-
=
=k
—

31 ' (42)



d

[

(41)

Endo-

sperm
p%

82

()
15.0
28.2
98.0

18.2

d

Embryo Pe
%

11.6 5.5

23.9 2.2

83.2 1.2

70.0 1.1
1.3 0.6

78.5 2.5

rj-  Tip Cap
o

0.8

0.8
0.6
0.7
0.1
0.8
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2.3 man a ni (21.22.25.35. A2.AA.h6)
nia | « 4 : ,
r rlati , au au
y Wet-Milling ( 2)
(1) ,
?
(2) (Steeping)
1
(starch-protein matrix)
2 ]

0.2 -0.3% 0 50 - 55
2 - 3 fil
ata A 02 2 03

2 (Sulfur)
SO0 a
7-14 Lbushel (1.2445

)



i

SHELLED CORN

I STEEP
EVAPO

m iy [Nooolnu.,] R |
= [_'MM [Frovens] w!‘d“}r
[ rueos |

DEXTRIN
[ oRY nnmq [ citasris 3 = 5
DRUM ot SPRAY SUGAR
| [(onn suuv] I DRIERS ] CevsTaLLIIIRS
CORN SYRUP 501IDS l(lllll'ﬂ“lS

Flow Diagram of tne Wet-Milling Process

n 2 T Wet-Milling (42)



|«

*

(3)

12

« fl

m(CH COOH )

38 55
0.4% I’

rm

(Steepwater)

a 1 naan |
fla I !
la  pH
I 0.0
17 | Ny
(23, 46)
a2 aa 1
Ju \
| (31)
35 -45% a
] (Vacuum Evaporation)
{

(Fermentation media) (35 )

(Degermination)

0 y 35 - 550

Degerminator
Endosperm
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Germ separator | mia a r ( Floatation )
! 17" #
{ Germ Separator | ' "oyl (agitator)
1
ft
(Starch slurry) ! ft
1.06-1.08 1
(Centrifugation hydroclones ) T
(4) T
' T 1
1
() 7 ,
Endosperm ;T
(hull) (fiber) 7 (gluten) ! 1
TVIlih fitT | ft
1
] [
2.4 7 ? (4, 5, 14, 15, 30, 33, 48)
1 ft
2.4.1 1 '
2.4.2 1 (Crude Oil)

2.4.3 ? (refining)



2.4.1

2.4.1.1

d

llra -
d d ad
& d
3
aanmi
1
(Grinding )
fia
| a a
dd
0.2-0.3
( Steaming )
ya
dd
dd
a a’
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ft ml fil , ,
! | | | aa !
2.5 -3.0fana a | i
1
Vi a
(Phosphatides ) lift !
i1 a'
7 '
[ &a
2.4.2
a 3 1 fa
2.4.2.1 (Mechanical Pressing)
ora ft (Screw Press) @ *
(Hydraulic Press)
2.4.2.2 ( Solvent Extraction )
2.4.2.3
(Prepress-solvent Extraction)
24.2.1
aa !

(1)
Screw Press)
aa. "

(Expeller

%
| .
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A tw
(2) || ! (Hydraulic press)
sulfur
2. 2.2
(hexane)

(1) (Immersion)

(2) (Percolation)

(3) ( Immersion

Percolation)



2
T 1 4d A
a 3
. ?
PI. 7d
N pH
;
pli
' \\P
3 { ,
4 \
5. 7

N

- . v ] v
iy 10% . wasfanrazaranas v mTamandundua

6.

Counter Current Extraction

il
u

?

«
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"9
(Stage)
I (Miscella) ?
7t Miscella
1- !
Miscella
ft IP! 55-110 i
? " Condenser Column
*1 ) - Miscella : Miscella "
Film Type Stripper Column t
‘ 110-14-0 (Crude Oil) (7)
? I
(Flash Point) 183
a .. |
2.4.2.3 i T (Prepress-
Solvent Extraction) It
(4)
?
(Crude Qil) , A ?
?
N
2.4.3 , ,
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(1) L2 9 a ' (Neutralization) Til 1
(Caustic Soda) | i a | ro « 71
| | [ Il ! ? |
A ? | |
?
f (2) ! (Bleaching) 1 ! Fuller's Farth
[ (Activated Carbon) ! ||

| (Filter Press)

(3) | (Deodorization ) | I
(Volatile M atter) ! I 14-0-230
5-12 .. ! ? «
| | | I
?
16-20%, 19-21% 21-23% 17-19% (7)
I !
' & I ly |
? |
” |
| (W et-
Milling Process) ! I

41%



=~ o D

?

20

(Refined Com OQil)

?



2.5 ! !
2.5.1 i
2.5.1.1
an
2.5.1.2
!
?
? 4-8
! ! 12
! Trans-Forms
Cis-Forms

2.5.1.3

21

(Specific Gravity)
) 1
.
0.917-0.918 25
0.916-0.921 25

0.931-0.932 \ 15*

(Melting Point)

5-10 (10

-12 -10 (50)
(Smoke Point)
? !

(Smoke Point)!!

fia
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Glycerol Acrolein
? Acrolein
\
CH - OH HCA
ci H - OH HCII + 2
CH2 - OH ILf
Glycerol Acrolein
, il ! ? y
y )

2.5.1.4-  Spectral Characteristics

a 'y r ? Spectral Property
(Pigment)
m (Absorption) I
I ¢ ]
Lovibond Red Yellow Glasses
?)
(Spectrophotometer) ' Ll
(Refining)
i ? Electronic Energy

' (Absorption
Emission) Vibrational
Energy Rotational Energy



fim , } , 1 (Double Bond)»!

1 180nm 2 . Conjugated 1
230 1 3,45 6 Conjugate
268, 315, 346
374 nm )
Polyunsaturated. Fatty Acids "l a
Cis-Form
(Hydrogenation)
(10)
Functional Group
(Quantitative Analysis)
' Geometric
Configuration 1 (Isolated Double Bonds) 1
‘ Trans-Acid

Hydroxyl, Hydroperoxyl Carbonyl Auto-
oxidation 2.93>10nm' Hydroperoxides

Alcohol-OH 2,750 nm Carboxyl-OH

2,380 Nm Hydroperoxyl-OH 2,815 run
2.5.2
2.5.2.1 Si ( Auto -
31 \

Unsaturated Triglyceride I

0X



aanS f [ araanliin, (Aldehyde),

(Ketones), 3 alti, Hydroxy Acids, la r
Polymerized Fats d :
aa a (la, , a K
| a ! |V (Oxidative Rancidity)
a a )la
1. Unsaturated Linkage
Fatty Acid Radicals Trans-lsomers  aa [ |
Cis-lsomers & a fues) | (Hydrogenation)
2 | i aa
3. aa
d »
4. al 13 A a | ']
a | a Chain Propagation
Reaction Peroxide Decomposition
o, a
(Absorption) | (13)
6. aa (10)
7. , ' aa

(Prooxidants)

8. T ( Natural
Antioxidant)
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b9
' ara I «aumi ?
? ' 1
y Vi~ (
- CH =CH - - CH — CH-
Double Bond 0 - 0
Peroxide
1] ?
? ?
.. BHA (Butylated
Hydroxyanisol) BHT (Butylated Hydrox"oluene’)
? rx
?
2.5.2.2 (Hydrolysis)
2 M
1 ? ?
?
? ? (39)
2. ? 200 ?

Triglyceride ? (Glycerol)



CH - -¢"-R ch2-o
| 2 !
CH-0-C* -R7 + 3H90 —t CH-OH
2 1
c{{2-0-C -R* ch9-o0
Triglyceride
) t
(Catalyst) 120 i
? ? l]?
Tinf 1] ? !
) ) if
" T (Butyric Acid)

X
)*

h

h

)

7%

’)

26

R-C -OH

AN

T
R-C !

(Lipase)

+ R/-C ?-OH

-OH
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2.6 ) » flu
? " (Crude Oil) (Rendering),
(Nonglyceride Impurities) !
?I

Raffinose, Pentosans, Resins, Proteoses, Peptones, Phospho-
lipid (Phosphatides), Xanthophyll, Chlorophyll, Carotenoids, Mucilaginous

Substances, Tocopherol,
Tocopherol ! «

(26)
(Free Fatty Acid) «

(Tocopherol)

(Phospholipids Phosphatides)

(Hydrophilic Group) Surface Active
Agent

(Phosphatidyl Choline)
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(Phosphatidyl Ethanoiamine ) 1

b2 C , |
9
U Degumming | 1 Sm
(Emulsifying Agent) Tl
Neutralization Phospholipid Gums (Lecithin)
(Deodorization) (50)



2.7
(Crude Oil Handling and Storage)

? « « ? «
A « «
(16, 20)
1 (Contamination)
fl « K« ? Gum
« m (High Humidity)
«
2. ? (Color Increase and/or Fixation) «
« o« ) Final Solvent Stripping
120 «
« « o«
3. |?
3.1 «
3.2 « «
«
1. 2 « vl
( Centrifugal Pump «
2. «

29

«

«
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