unin
11 1
3 " (vegetable
oil) (animal oil) (mineral oil)
( ) (fatty acid)
(glyceride)
alcohol glycerol 3 OH group
fatty acid glycerol hydroxy group
(ester) fatty acid ester
neutral fat (glyceride)
true fat simple lipid (ester) trihydroxy alcohol
(glycerol)  higher fatty acids triglycerides
11

(Proudfit and Robinson,1958)



CHZ~ OH CH2— OCOR’

CH— OH + 3 ROCOH CH— OCOR + 3HD
CH2— OH CH2— OCOR'’
11
(free fatty acid) 1 (phospholipids or phosphatides) 1
(pigment)
(non-glyceride component) (crude vegetable oil)
5 (Eckey 11932)
(refining)
11
2 (Eckey 11932)

(Proudfit and Robinson, 1958)

(Perekh,1958)

20

20 1 1

11



11

(copra)
babassu palm
(sesame seed)
(palm fruit)
palm kernel
(groundnut)
rapeseed

(sunflower seed)
(safflower seed)
(olive)
(cotton seed)
(soy been)
: Bernardini ,1973

12

121 | (hydrolysis)

6-12

65-68
60-65
50-55
45-50
45-50
45-50
40-45
35-40
30-35
25-30
18-20
18-20

(fat splitting)

12



CH2Z— OCOR’ CH2— OH
C[H— OCOR” + 3 2 - > CH— OH + 3ROCOH
CHZ OCOR’ CH>— OH
12
1.2.2 (oxidation)

(auto-oxidation) (Proudfit and Robinson,1958)

chain reaction reactive free radical (peroxide)
(aldehyde) (ketone) (acid®
(off-flavour)
hydroperoxides hydroperoxides
photooxidation ( Lundberg cited in
Schultz 1 Day and Sinnhuber ,1962 )
2 13
02
— CH2— CH=CH— CHX— - ) —< 2— CH— CH— CH-—
0] 0]
1.3

hydroxy acid 1.4



—CH,— CH — CH — CH> >
(0] (0]
14
aldehyde short chain acid

1 1 induction period

peroxide number

(Eckey 11932)

trans-form

(ultraviolet light)
(visible light)
(free radical)

TUOTIffN

troc « jM inm ~irinB af\

» ]an ]

— CH— CH— CH2—
_—

OH OH

(Jamieson, 1943)

cis-form ' 1



(Duel,1951 and Jamieson 11943)
(natural
antioxidant)
sesamol  sesamolin

(BHA ; tylated hydroxy

anisol) (BHT ; butylated hydroxy toluene) (Bailey ,1951)
123 (hydrogenation) (catalyst)
15
H H H H
— CH-C= C—CH- + 2 e » — CH2—
H H

1.5



plastic fat

(shortening) (margarine)
(stability)!
1.2.4 (halogénation)
1.6
(iodine ber)
(Schultz, Day and Sinnhuber 11962)
H H H H
— CH=¢= ¢— CH~ + B2 - ) — CH— C— C — CH2—
Br Br
1.6
125 vl (saponification)

(soap making
saponification) 17



CH2Z OCOR'
CH— OCOR’
CH2- OCOR'

1.2.6
esterification)

19

a2
ibl — CH
a2—-

18

CH2>— OH
3NaOH - )  CH—OH + 3R'OCONa
CH2— OH
1.7
(esterification) (inter
(acidolysis)
I (alcoholysis)
)
a2 OOR
3ROCCH - » Jdh—OOCR + 3HD
a2—OR

18



CH2— OCOR CH2— OH
CH— OCOR + 3ROH - )  CH—OH + 3R'OCOR
CHZ OCOR CH>— OH
19 ?
13. (' Hamilton and Hamilton ,1992 )
1.31 (acid value)
1
132 (iodine value)
100
(Wijs) (Hanus)
(iodine monachloride)
(back titration) (sodium  thiosulfate)

(monobromide solution)



10

133 (peroxide value)

(milliequivalent)

100

134 V (saponification value)

( )
1

135 (unsponifiable matter)

14
(Bailey,1951)
H 1 (crude oil)

(edible oil)  (wax)



141

1411 (cleaning)

1412
(decortication or dehulling)n
(shaking
sieves) ( ction) air blast
floatation

(grinding or breaking or flaking)

(yield)

(steaming)

(roasting)

(dénaturation)



12

142

3
(mechanical pressing) (solvent extraction)
(prepress-solvent extraction)
1421
(primitive
batch apparatus) (screw press) (hydralic
press) (continuous expellers)

14.2.2
' " ( Williams 1 1966)
3 (immersion)
(percolation) (immersion percolation)
4 (Swern, 1964 ) (batch extraction)
(continuous extraction) (filtration extraction)



13

( Bernardini, 1973 ) (normal hexane)
(benzene) ' ethyl ether 1
acetone, methylether ketone cyclo hexane

Bijur (1966)

bezene residue

68

60



14

143
(shelf life)
' (degummimg)
(neutralization) (caustic
soda” (saponification) (bleaching)
(adsorption) (adsorbent) atural clay(unactivated)i
activated clay (filtration”
(filter press) (steam
distillation)
( 47-2533)
( )
15
15.1 (sesame) Sesamum indicum Linn,

(Pedaliaceae)

1.10 111



15

1icross section of flower

110 ( Ensminger etal. 11994 )

111 (Weiss ,1971)



1000

1.5.2 (sesame seed)

(Salunkhe et al. 11992)

1.2
( aturated fatty acid)
35 - 50
( O'Connor and Herb cited in Lyon 11972 )

14

(cholesterol)

131

12528 )

16

37 - 63

13

35 - 50



1.2

(%)
(%)
(%)
(%)

(%)

(cal/100 g)

Joshi

(1961)

5.8

19.3

51.0

21.2

5.7

: Salunkhe et al. 11992

1.3

(%)

Palmitic ; C16:0
Stearic C18:0

Arachidic ; C20:0
Oleic ; C18:1

Linoleic C18.2

Godin and
Spensley
(1971)
o8B0
4.0-5.0
8.0
37.0-50.0

37.0-47.0

: Salunkhe et al. 11992

Smith
(1971)
8.0
22.0
43.0

21.0

6.0

(% of total fatty acids)

Yermanos

(1978)

8.3-10.9

3.4-6.0

32.7- 53.9

39.3-59.0

Gopalan et al

(1982)
5.3
18.3
43.3
25.0
5.2

563

Seegeler

(1983 )

8.4-10.3
4.5-5.8
0.3-0.7

39.5-43.0

41.0-45.0

17

Weiss
(1983)
5.4
18.6
49.1
21.6
5.3

563

Maiti et al

(1988 )

7.8-9.1

88— =
oS
45.3-49.4

37.7-41.2



14

Fatty acid

composition

Saturated (%)
Caproic
Caprylic
Capric
Laurie
Myristic
Palmitic

steric

C20 and higher

Total saturated

Unsaturated (%)
C16 and lower
Oleic
Linoleic
Linolenic
Total unsaturated

Polyunsaturated

Coconut oil

nil
10.6
6.7
481
18.2
8.3
19
nil

93.8

nil
6.3
tr.
nil
6.3

tr.

Cotton seed oil

nil
nil
nil
nil
0.4
259
18
tr.

281

0.9
20.1
50.8

nil
71.8
50.8

Palm ail

nil
tr.
Tr.
0.7
10
441
41
nil

49.9

Tr.
404
9.9
nil
50.3
9.9

Peanut oil

nil
nil
nil
tr.
tr.
14.0
4.2
2.0
20.2

nil
43.0
36.8

nil
79.8
36.8

Rice bran ail

nil
nil
nil
nil
tr.
22.8
13
nil

241

0.3
47.6
27.9

tr.
75.8
27.9

Safflower ail

nil
nil
nil
nil
tr.
81
15
tr.

9.6

nil
113
79.3

tr.
90.6
79.3

Sesame oll

nil
nil
nil
nil
tr.
114
4.3
nil

15.7

nil
37.0
47.3

tr.
84.3
47.3

Sunflower oil

nil
nil
nil
nil
nil
5.8
39
nil

9.7

nil
65.8
25.9

tr.
91.7
25.9

12528

Soya bean oll

nil
nil
nil
nil
tr.
134
2.7
tr.

161

0.4
28.8
50.5

38
83.5
54.3

18



19

(
12528) 1,000 2
-4
1.5.2.1 ( testa 1 hull)
epidermal cell
tegument ' ' integument
(calcium oxalate crystal)
integument 2
-3 integument
compress cell second integument (nucleus)
1.5.2.2 (endosperm)
(cellulose)
aleurone oil plasma
1.5.2.3 (cotyledon)

upper epidermis 1lpalisade cells 1 esophyll cells
lower epidermal cell oil plasma

aleurone grain

1.12

(  .641-2529)



1.12 (x250 ) (Weiss ,1971)



;o FwWtfiN « jn7j;
. « *1T0**

153 (sesame oil)

(Jamieson 11943 )

( Manley 1Vallon land Erickson ,1974 ; Kikugawa 1Arai land

Kurechi 11983 ) (sesamol) (sesamolin)
(sesamin) 1.13 ( minor
component ) (Lyon 11972) (y - tocopherol)
1.14 synergistic action ( Fukuda et al.,
1986 ) ( natural antioxidant)
( BHA ; butylated hydroxyanisole ) ( BHT;
butylated hydroxytoluene ) 1.15 minor component '

(Lyon 11972)

0]
R
R-OH it
)
sesamol sesamin sesamolin
ot R= 0
0—ChH,

1.13



15

Characteristics

Specific gravity
(25%/25 °C)
Refractive index
( )
Smoke point (°C)
Flash point (°C)
Solidifying point
(°C)
Titer (°C)
Free fatty acids
(as % oleic)
aponificable
matter (%)
lodine value
Saponification
value
Reichert-Meissl|
value
Polenske value
Hydroxy number
Thiocyanogen
value

Hehner value

Andraos et al.

(1950)

0.918

1.463
(25°c)
165

319

22

10

2.3

112

186

0.51

0.47

5.3

76

: Salunkhe et al. 11992

Lyon
(1972)

0.918-0.921

1472 - 1.474

(25 °c)

20-25

1.8

104 - 118

187-193

Seegeler
(1983)

0.916-0.921

1.463- 1.474
(25 °c)
166
375

-3 to 4

20-25

1.0-3.0

0.9-2.3

103-130

186-199

01-0.2

0.10-0.50

1.0-10.0

74-76

96

Weiss

(1983)

0.922-0.924

1.458

(60 °C)

-3 to 4

22-24

1.0-4.0

0.9-2.3

103-116

188-193

01-10

1.0-10.0

74-76

95.7

22



CH,
(CH2CH2CH,CH)— ch3

y -Tocopherol

1.14
OH
C(CH3);
BHA
OCH;
OH
(CH;)C C(CHs);
BHT
CH;

1.15



24

( screw press ) ( hydraulic press )
( chemical method ) ( normal
hexane )
5 ' (Andraos 1Swift 1and Dollear ,1950)
16 '
(
12531 ) ( roasting )
key step

(Yen 11990 )

(antioxidant) ( Fukuda et al. 11986 )



25

(Yen 1Shyu 1

and cited in Yen , 1990) Yen (1990 )

automatic roasting machine 200 C 30
Yoshida and Kajimoto ( 1994 ) 0.5 kw ,

2,450 MHz 16-20
17
8 . . 2540 -2544
. . 2544 65.8 ( 12540 )
1.16 1.17
1.6 10
1.18 1.19
1.7 10

(turbo roasting )



white sesame seeds import

300000
250000
200000

g 150000
100000
50000

0

2530 2532 2534 2536 2538 2540 2542

1.16 . .2532-2541

white sesame seeds export

12000000
10000000
8000000
6000000
4000000

2000000

2530 2532 2534 2536 2538 2540 2542

1.17 . . 2532 - 2541



1.6

2532

2533

2534

2535

2536

2537

2538

2539

2540

2541

2,750

6,388

7,926
23,893
14,981

908

13,382
47,445
102,779

253,446

27

.2532- 2541
( ) ( )
( )

162,271 5,118,208 91,005,095

552,584 10,291,450 224,767,177
440,948 9,919,547 191,070,732
1,113,510 7,115,715 128,112,147
519,553 4,260,598 64,137,827
91,352 8,083,182 133,377,826

788,699 4,870,959 103,081,067
1,253,963 2,668,288 58,338,753
1,427,241 2,793,316 65,126,947

7,993,115 2,697,906 79,652,316



B (nn)

sesame oil import

2530 2532 2534 2536 2538

Onn

2540 2542

—— [ inaningin

1.18

1.19

sesame oil export

I\/\/\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\I\l\/\/\'l)\/\l\/\

P3N Akrr. -

.2532-2541

. 2532- 2541

28



1.7

2532

2533

2534

2535

2536

2537

2538

2539

2540

2541

29,643
8,095
8,930
13,043
13,233
8,399

38,137

101,117
12,670

13,280

2,154,173
622,954
92,373
1,283,296
9,951,874
780,387
2,308,919
37,225,364
1,300,074

1,573,283

127,126
117,369
154,703
164,250
193,082
376,721
276,681
490,775
293,071

379,384

29

.2532- 2541

9,066,796

10,329,155
13,890,082
13,189,284
12,718,086
15,550,582
13,811,242
2,220,735

19,704,813

36,109,365



18

19

110

30
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