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HPLC(nonrtal phase) silica phase shim-pack CLC-SIL (ID)
6.0 mm 15 cm Shimadzu

HPLC(reverse phase) C18 spherisorb 5 ODS(2) () 4.6 mm

25 cm Phenomenex
GC (capillary column) SE-30 () 0.32 mm 30 m
Alltech
(sonicator) D200 D.s.c. group
(vortex) Vortex-Genie 2 Scientific  Industries

(electronic balance) FX-180A A&D
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(electronic balance) FX-3000 A&D

(rotary evaporator) RE 52 Yamato

(hydraulic press) 10T

(spectrophotometer) V-3100 ' Shimazu
Minolta Chroma Meter CR-310 sample cell 10 mm
Minolta
HPLC LC-6A SLC-6A C-R4A
chromatopac Shimadzu
GC 15-A Shimadzu
Kjeldahl (digestion unit Buchi 425 distillation unit Buchi 315)
Pulvis Mini Bed GA-22 Yamato
soxhlet extractor ( new multipurpose extractor

6.30002 ) Normschliff Geratebau



spray dryer

carbolite

hotplate

lab food processing

(vacuum drying oven) DP-41

control 201

electromental

Yamato

33
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(37%)

95 %

34

1
commercial grade 1
analytical grade 1Maillinckrodt
analytical grade 1J.T. Baker
purity 99.99% 1TIG Co.
purity 99.99% 1TIG Co.
analytical grade 1J.T. Baker
analytical grade 1Merck
analytical grade 1Carlo Erba
analytical grade 1Merck
analytical grade 1Merck
analytical grade 1Merck
commercial grade 1
commercial grade 1
analytical grade 1Merck
analytical grade 1Maillinckrodt
analytical grade 1Carlo Erba
analytical grade 1Merck
analytical grade 1Carlo Erba
analytical grade 1Merck
analytical grade 1Merck
HPLC grade 1Maillinckrodt
commercial grade 1
commercial grade
analytical grade 1Carlo Erba
analytical 1Merck

analytical 1Maillinckrodt



commercial grade 1

BF3- Methanol analytical grade 1Merck
Wij's solution . analytical grade 1Merck
213 1
1
6
C15:0 ME analytical grade 1Sigma

( pentadecanoic acid methyl ester)

C16:0 ME analytical grade 1NU-CHECK-PREP

( hexadecanoic acid methyl ester)

C18:0 ME analytical grade 1NU-CHECK-PREP

(octadecanoic acid methyl ester)

C 18:1 ME analytical grade 1NU-CHECK-PREP

(9 - octadecanoic acid methyl ester)

C18:2 ME analytical grade 1NU-CHECK-PREP

(9,12 - octadecanoic acid methyl ester)

C20:0 ME analytical grade 1Sigma

(eicosanoic acid methyl ester)

sesamol analytical grade 1Sigma

y -tocopherol analytical grade 1Sigma

35
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221

222

36

( 22

polyethylene (PE) 4°c

experimental

procedures-estimation of major food constituents (James,1995)

2221

22.2.2

22.2.3

22.2.4

2.2.25

Muffle furnace at 550 c¢

Evaporation (loss on drying) method : Vacuum oven at 70 c¢

Gravimetric solvent extraction procedure : Soxhlet extraction

The Kjeldahl method

By different :

%Carbohydrates = 100 - [% Moisture + %Ash + %Fat + %Protein ]
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223
2231
2.2.3.1.1
( turbo roasting )
pray dryer 23 - 25 2
150, 175, 200 °c 5, 10,15 20 3
polypropylene (PP) (vacuum pack)
2.2.3.1.2
8 (125.75 )
(Nitrogen Flushing) 45 -6 0
4
2.2.3.2 (% [ )
224
2
(blank)
224.1

(sample cell)

Minolta Chroma Meter CT-310



2.2.4.2

22421

22422

(soluble starch)

250 ml

100 ml

(acid value, AV)
0.5

ater bath 50 !

(T-B)x

(iodine value, IV)

(Na2S20 35H)

62.5

0.1

1.0

100 ml

0.2 - 0.3
10 ml 25 ml

30 10 %

39

250 !
ter bath

01 M

x 56.11

(M)

025 M

250 ml

20 ml

0.25 M



2 mil

= (B-T)* 0.03175 * 100

B (h
T (h
«C )
1 1 0.25 M thiosulphate solution = 0.03175 iodine
2.2.4.2.3 ('saponification value, SV)
0.75 - 1.25
0.5 M25 ml
30
0.5 M ( )

= (T-B)x X 56.11

(M)

2.2.4.2.4 (peroxide value 1PV)
2 250 1

(32)30 1

250

40
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0.5 ml I 1 30 ml

0.01 M 2 ml

= (B-T ) xmx 100

B (ml)
T (ml)
—
m (M)
2243
2.2.4.3.1 1-3 1

palmitic acid(C16:0) lstearic acid(C18:0), oleic acid(C18:1), linoleic acid(C18:2)
arachidic acid(C20:0) Sigma NU-
CHECK-PREP GC 22433
(retention time)
2.2.4.3.2 ( )

(methy ester derivatives)

1 25 ml
05 M 4 ml 2-3 15
BF3 -Methanol reagent 4 mi 3

1ml 1

GC 2.2.4.3.3



2.24.3.3 GC

22431 2.2.43.2

GC

: SE - 30 (capillary column)
(ID) 0.32 mm 30 m

: Flame lonization Detector (FID)

= 150 °c 1
= 150 - 175 °c 15°c/
= 175-200 °c 1°c/
=200 - 235 °c 15°c/
= 235 °c
250°c
: 250°c
1.0 /
: 0.5 /
: 05 /
01

internal standard + C15 0



2.2.4.4

2.244.1 (antioxidants)
sesamol, sesamin, sesamolin y -tocopheraol standard sesamol  standard
y -tocopherol Sigma standard sesamin
standard sesamolin Haslem Haworth . 1955

2.3
(thin layer chromatography: TLC )  n-hexane :ethyl acetate (2:1)  solvent

clear magnetic resonance(NMR)
standard antioxidants absorption spectrum

(spectrophotometer) (maximun wavelength :Xmax)

HPLC

HPLC ' " 22443
(peak area)

22442

PTFE HPLC 2.2A43
22441



44

(200 ml)
\|[/
(1500 ml')
\|/
acetone saturated with solid carbondioxide (-50 °C) 1
\[/
-20 ¢
filtrate glyceride crystals -,
acetone
rJ 1
5 % alcoholic potassium hydroxide i/
(50 ml) 1 sesamin crystals
\j/
200 m
soap solution
N
diethy ether 120 ml 3
a'
diethy ether
filtrate yellow resin
il
chloroform 1 ml diethyl ether 10 ml
1
J
light petroleum ether (bp 90-120 C) 4
sesamin crystals (more yield)
ethanol
\|[/
ethanol solution
N
ethanol Sesamolin crystals (white solid)

2.3 sesamin  sesamolin ( Haslem and Haworth 11955 )



22443 HPLC

22441 22442
HPLC

(sesamol Isesamin  sesamolin)
; (‘analytical column)
reverse phase ( (.18:spherisorb 5 0DS(2) )
(ID)46 mm  25cm

15 %

- 80 %

0.8 /

. 298
75 %

: 1 5 ml
5

(y-tocopherol)
; (‘analytical column)
normal phase (silica phase : CLC-SIL )
()6.0mm  15cm

(100:03:0.2)

0.8 /



295
(100:03:0.2)
; 1 5 1
' 5
- 2245 (sensory test)
' 20
22451 22452 ( )
22451 triangle test
22452
2.24.5.2 hedonic scale 9 points

analysis of variance (ANOVA)
test  least significant difference (LSD)
95 %

2.2.4.6
2.2.4

Turkey’s



2.25

2251
2.2.3
22511
22512

22513

2252

224

, 3
22312
6
22511
22512
2.2.4

47

soxhlet extraction

2.2.3
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