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Studies on the Sterol and Fatty acid in Sesame Oil

Pharmaceutical Chemistry Division

Ae-Hee Chung, Ki-Sook Yang, Won-Young Yoon and Sung-Bae Park

—Abstract—

Many attempts were carried out to identify the genuine sesame oil. One of them is the

determination of the ratio of sterols vs. campesterol in sesame oil. Another is the determination

of the ratio of fatty acid.

Simultaneously determining the special sterol and fatty acid in sesame oils, the results obtained

were as follows.

The ratio of sterols vs. campesterol in genuine sesame oil was sesamine 3. 67~4, 41, stigmasterol

0.45~0. 63, S-sitosterol 3.,30~3.70.

The ratio of sesamin vs. anthrone(Int. St.) in genuine sesame oil was 5.18~6, 03.

The fatty acids in genuine sesame oil were composed of palmitic acid 7.8~10.4%, stearic

acid 3,7~4,7%, oleic acid 35.6~30.9%, linoleic acid 39.8~49.7%,

linolenic acid 0.3~0.8%,

a small portion of arachidic acid and eicosenoic acid.

In 80 samples, 44 samples were estimated as genuine sesame oil and the others were mixed

with soybean oil, rape seed oil, corn oil, rice bran oil, perilfa oil, ete.
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14% BFs-methanol(Sigma)

Sesamol(Sigma)
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Gas Chromatograph : PERKIN-ELMER 900 with
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Rotavapor : BUCHI
Shaker.
Water bath.
LR o
7‘17] 29 steroldt WilGEE=A -2 BRILHES, HEH
g, A zAc AR AR wep S Folst
e 4 dert, EEEAFoaE HAFAE HER

o] Soxhletdio & R 2 (Table 1,2, 34 *1 Hl
-55 EA) veA 23 EE A, BEentilE
of A T4 atd =
4. AEELE
1) Sterole] G.C MIEfEH
G.C : PERKIN ELMER 900 with Sic Chromatoco-
rder 11.
Column : 2% OV-17(chromosorb W. 80/100)
3mmx2m, S.5
Detector : FID
Column Temp. : 250°C
Injector Temp : 280°C
Detector Temp. : 280°C
Carrier gas : Ny

Attenuation | X8

Chart speed : 0, lem/min.
2) NEHEER methylester?] G.C % {4
G.C : SHIMADZU 8A
Column : Unisole 3000(Uniport C 80/100)
4mmx2,5m, S.5.
Detector : FID
Column Temp. : 200°C
1 230°C
Detector Temp. : 230°C
Carrier gas: @ Ny
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Table 1. The ratio of sterols vs. campesterol in sesame oils.

Sample No. Place of collection stigmasterol jB-sitosterol sesamolin sesamin
A-1 Kang Nam Gu 0.61 3.15 0.79 3.44
A-2 Kang Nam Gu 0.42 2.63 0.87 3. 66
A-3 Kang Nam Gu 0.44 2.93 0,53 3.16
A- 4 Kang Nam Gu 0.36 2.59 0.63 275
A-5 Kang Nam Gu 0. 46 3.21 0.63 i3
A-6 Kang Nam Gu 0.41 2,86 0.85 4,04
A-7 Kang Nam Gu 0,47 2.36 0.66 3.24
A- 8 Kang Nam Gu 0.41 1.93 0.77 3.38
A-9 Kang Nam Gu 0.35 5.89 1.33 1.:25
A-10 Kang Nam Gu 0.39 2,29 0.76 3.48
A-11 Kang Nam Gu 0.38 2,97 0.52 0.83
A-12 Kang Nam Gu 0.26 2.53 1. 00 2.82
A-13 Kang Nam Gu 0.35 3.07 0.70 1.76
A-14 Kang Nam Gu 0.48 2,31 0. 64 3.44
A-15 Kang Nam Gu 0.33 2,05 0.77 3.65
A-16 Kang Nam Gu 0.44 - 2.565 0.81 2,64
A-17 Kang Nam Gu 0,37 2.94 0.82 2.85
A-18 Kang Nam Gu 0.38 2.81 0.87 3.50
A-19 Kang Nam Gu 0.38 2.25 0.71 3.15
A-20 Kang Nam Gu 0.39 2.85 0.80 3.87
B-1 Sung Dong Gu 0.38 2.63 0. 64 3.45
B-2 Sung Dong Gu 0.35 2.51 0.79 3.00
B-3 Sung Dong Gu 0.41 2,86 0.91 3.54
B-4 Sung Dong Gu 0.31 257 0,81 3.47
B-5 Sung Dong Gu 0.40 2.67 0.87 3.50
B-6 Sung Dong Gu 0. 45 2,56 0.68 4,07
B-17 Sung Dong Gu 0.38 2,14 0.59 2.94
B- 8 Sung Dong Gu 0.33 2.63 0.77 2.94
B-9 Sung Dong Gu 0.43 2.49 0.75 3.03
B-10 Sung Dong Gu 0.41 2.86 0.76 3.14
B-11 Sung Dong Gu 0.37 2.68 0.87 2,77
B-12 Sung Dong Gu 0.41 2.60 0.94 3.65
B-13 Sung Dong Gu 0.33 2,54 0. 86 2.87
B-14 Sung Dong Gu 0.40 2.87 0,92 3.156
B-15 Sung Dong Gu 0.44 2.69 0,90 4,07
B-16 Sung Dong Gu 0.35 2.83 0.79 2.29
B-17 Sung Dong Gu 0.41 222 0. 64 3ihb
B-18 Sung Dong Gu 0. 38 2.56 0.85 3.39
Cc-1 Yong San Gu 0.38 2.83 0.83 2.93
C=2 Yong San Gu 0.37 2.63 0.72 3.50
C-3 Yong San Gu 0,37 2.53 0.65 2,99



Sample No. Place of collection stigmasterol f-gitosterol sesamolin sesamin
C-14 Yong San Gu 0.43 2.89 0.84 3.17
C-5 Yong San Gu 0.41 257 0.82 3,75
C-6 Yong San Gu 0.35 2.54 0.69 3.04
C~-7 Yong San Gu 0.33 2.58 0.83 3.45
C- 8 Yong San Gu 0.34 2.57 0.71 2.74
C-9 Yong San Gu 0.35 2.76 0.86 3.04
D-1 Ma Po Gu 0.36 2.84 0.83 3.40
D-2 Ma Po Gu 0,41 2.71 0.78 3.68
D-3 Ma Po Gu 0.38 2.94 1.07 3.62
D-4 Ma Po Gu 0.37 2.93 0,76 2.78
D-5 Ma Po Gu 0.34 2.96 0. 87 2.85
D-6 Ma Po Gu 0.41 2.56 0.67 2.90
D-7 Ma Po Gu 0.35 2.87 0.95 2.87
D-8 Ma Po Gu 0. 38 2.85 0.86 3.45
E-1 Dong Jak Gu 0.36 323 0.71 2.24
E-2 Dong Jak Gu 0.43 3.08 0.77 1.87
E-3 Dong Jak Gu 0.71 2.55 0. 66 4.52
E- 4 Dong Jak Gu 0.73 2.86 0.63 2.30
E-5 Dong Jak Gu 0. 36 2.52 0.73 3. 06
E- 6 Dong Jak Gu 0.33 3.19 0.34 3.43
E-7 Dong Jak Gu 0,37 2::88 0.84 3.30
F-1 Kang Seo Gu 0.36 2.91 0.51 2.78
F-2 Kang Seo Gu 0.33 2.80 0.33 4.39
E- 3 Kang Seo Gu 0.37 3.00 0.55 2.50
F- 4 Kang Seo Gu 0. 36 2.51 0.72 3.08
F-5 Kang Seo Gu 0.41 2.45 0.85 277
F-6 Kang Seo Gu 0.53 2.24 0.76 2,70
F-7 Kang Seo Gu 0.62 237 0.89 3.95
G= 1 oil co. 0:562 3.41 0. 80 3.42
G- 2 oil co. 0.34 2,68 0.82 3.03
G- 3 oil co. 0,38 2,57 0.70 3.02
G- 4 oil co. 0.72 2.16 0. 62 2.81
G-5 oil co. 0.71 2,18 0.90 3.24
G- 6 oil co. 0.42 2.49 0.51 0.59
H-1 Ext. from Korean sesame 0.50 3.30 0.71 4.14
H- 2 Ext. from Korean sesame 0.63 3.40 0. 86 3.67
H- 3 Ext. from Korean sesame 0.51 3.70 0.81 4,30
H- 4 Ext. from Korean sesame 0.48 3.69 0.90 4,41
H-5 Ext. from Korean sesame 0.45 3.38 0.74 3.87




Table 2. Contents(mg%) of fatty acid in sesame oils.

O YT T O~ O -

No ace of collection palmitic stearic  oleic linoleic linolenic arachidic eicosenoic behenic erucie

J acid acid acid acid acid acid acid acid  acid
A-1 Kang Nam Gu 9.5 4.1 30.6 43.3 247 Ftr tr tr —
A- 2 Kang Nam Gu 10.7 4.8 36,1 37.4 1.6 0.7 tr tr —
A-3 Kang Nam Gu 10.5 5.4 33.1 39.2 0.3 0.6 tr tr =
A- 4 Kang Nam Gu 10.9 6.1 37.5 40,5 0.4 0.8 tr tr —
A-5 Kang Nam Gu 12.8 3.8 32.7 45.3 1.0 tr tr tr —
A-6 Kang Nam Gu 9.9 5.9 38.2 41.3 0.9 tr tr tr —_
A-7 Kang Nam Gu 9.2 5.0 37.3 43.0 0.4 0.4 0.5 tr =
A-8 Kang Nam Gu 9.2 4.5 35.5 41,2 0.4 0.8 tr 0.5 ==
A-9 Kang Nam Gu 14.0 4.3 19.8 47k 36.9 tr tr tr s
A-10 Kang Nam Gu 8.8 6.9 37.6 39.7 4,1 0.6 tr tr =
A-11 Kang Nam Gu 14.8 6.1 24,0 41.7 0.9 tr tr tr 2
A-12 Kang Nam Gu 6.1 3.4 28.0 27.6 0.9 tr tr tr 12.4
A-13 Kang Nam Gu 10.7 4.5 38.8 41.5 tr tr tr tr —_
A-14 Kang Nam Gu 10.2 5.8 33.7 36.0 1.0 0.6 tr tr =
A-15 Kang Nam Gu 10.5 6.2 34.2 35.8 tr tr tr tr —
A-16 Kang Nam Gu 15.3 7.8 32.3 26.7 tr 0.5 tr tr =
A-17 Kang Nam Gu 11.1 6.0 29.5 23.9 tr tr tr tr —
A-18 Kang Nam Gu 10.0 4.0 38.8 46.0 0.6 tr tr tr —
A-19 Kang Nam Gu 9.4 5.5 34.6 49.9 0.7 tr tr tr =
A-20  Kang Nam Gu 11.8 5.9 33.5 34.6 0.4 0.4 tr tr —
B-1 Sung Dong Gu 10.5 4.6 38.1 42.0 tr tr tr tr -
B- 2 Sung Dong Gu 10.6 3.7 33.1 44,9 tr tr tr tr —
B-3 Sung Dong Gu 12,2 7.5 37.7 35.0 0.7 tr tr tr —
B- 4 Sung Dong Gu 8.2 4.4 41.6 43.2 0.8 0.5 tr tr =
B-5 Sung Dong Gu 10.6 6.2 36.5 42.3 0.5 tr tr tr —
B-6 Sung Dong Gu 10.9 6.6 35,1 39.9 0.6 0.7 tr tr —
B-7 Sung Dong Gu 10.0 5.0 37.4 42,4 0.5 0.4 tr tr —
B- 8 Sung Dong Gu 11.4 57 35.8 41.1 0.4 0.5 tr tr —
B- 9 Sung Dong Gu 13.5 11.0 34.9 33.5 tr tr tr tr tr
B-10 Sung Dong Gu 10, 4 5.9 36.0 42,9 0.7 0.4 tr tr tr
B-11 Sung Dong Gu 9.9 6.6 42.2 36.5 1.0 0.7 0.5 tr tr
B-12  Sung Dong Gu 10.2 4.5 35:1 50.3 tr tr tr tr —
B-13 Sung Dong Gu 9.9 4.8 38.5 45.8 0.6 0.4 tr tr .-
B-14 Sung Dong Gu 10.3 6.0 38.1 36.1 0.5 0.6 tr tr —
B-15 Sung Dong Gu 8.8 6.9 3.2 42.7 0.6 0.5 0.4 tr —
B-16  Sung Dong Gu 11.2 5.2  36.5  41.8 0.4 0.5 tr tr —
B-17 Sung Dong Gu 11.6 5.4 35.4 38.0 0.8 0.6 0.2 tr —
B-18 Sung Dong Gu 11.0 6.7 34.1 36.3 0.3 0.6 tr tr —
Gl 1 Yong San Gu 9,0 4.7 a8 1 41.8 4.6 0.8 0.5 tr R
C-2  Yong San Gu 8.2 49  39.1 42.6 0.5 0.6 0.4 tr —



Cis Cis Cis™ Cys™* Cps™® Cao Cao™ [o Cor™

Sa&?gle Place of collection palmitic stearic oleic linoleic linolenic arachidic eicosenoic behenic erucic
acid acldl acid acid acid acid acid acid  acid
C-3 Yang San Gu 11.0 5.5 33.8 34,8 0.7 0.4 tr tr —
C-4 Yong San Gu 11.6 6.2 37.2 41.3 0,77 0.6 tr tr —
C~5 Yong San Gu 11,4 5.6 39.9 36.9 0.2 0.3 tr tr —
C-6 Yong San Gu 11.6 6.1 35.3 36.6 0.6 0.5 tr tr =
C=T Yong San Gu 10.0 6.0 379 43,2 2.5 0,4 0.5 tr .
C-38 Yong San Gu 131 7.9 41.4 25.9 0.5 0.5 tr tr —
C-9 Yong San Gu 11.3 5.4 34.5 38.3 0.4 0.6 tr tr —
D-1 Ma Po Gu 8.8 5.0 40.9 40.4 0.3 0.4 0.3 tr —
D- 2 Ma Po Gu 10,5 5.2 40.9 39.5 0.2 0.5 tr tr —
D-3 Ma Po Gu 9.3 5.5 40.5 38.3 0.5 0.4 tr tr —
D- 4 Ma Po Gu 10:2 5.0 36.6 42.9 0.8 0.5 0.4 tr =
D=5 Ma Po Gu e 3.7 36.6 46.2 4,8 0.7 tr tr —
D- 6 Ma Po Gu 7.9 Bl 41.3 43.0 0:3 0.6 0.3 tr =
D-7 Ma Po Gu 7.7 4.3 31.0 29.9 2.9 0.7 tr tr =
D-8 Ma Po Gu 10.9 5.0 40. 8 39.9 3.4 0.4 tr tr -
E-1 Dong Jak Gu 7.9 . 9.3 35.9 43.0 6.0 0.5 0.6 tr 0.4
E-2 Dong Jak Gu 10. 4 4.4 36. 4 40.3 0.2 0.4 tr tr ==
E-3 Dong Jak Gu 12.8 5.6 34.9 40, 4 0.5 0.5 tr tr -
E-4 Dong Jak Gu 13.7 2.9 20.8 58,2 T3 0.4 0.4 tr o
E-5 Dong Jak Gu 8.9 3.9 37,7 47.3 0.5 0.4 tr tr —
E-6 Dong Jak Gu 9.9 4.9 36. 4 39.8 1.0 0.4 tr tr —
E-7 Dong Jak Gu 9.9 5.3 37.6 39.9 0.4 0.5 tr tr —
" F-1 Kang Seo Gu 11.4 3.8 2.7 550 3.3 0.3 0.4 tr =
F-2 Kang Seo Gu 9.9 4,8 37.8 44,2 1.7 0.3 tr tr =
F-3 Kang Seo Gu 10,4 4,0 27.5 56. 8 1.3 0.4 tr tr —
F-4 Kang Seo Gu 9.5 4.1 35.6 50.2 0.6 0.4 0.3 tr =
F-5 Kang Seo Gu 8.9 3.8 38.0 45.5 1.6 0.3 0.3 tr —
F-6 Kang Seo Gu 10.9 3.9 155 58.7 1.8 0.4 0.4 tr —
F-7 Kang Seo Gu 11.4 5.8 34.7 36.4 0.3 0.5 tr tr —
G-1 oil co. 1.3 6.0 350 3.9 27 0.6 0.4 A
G-2 oil co. 10.1 4.0 36.0 49.2 0.5 0.3 tr tr -
G243 oil co. 8.9 3.9 37.8 47.2 0.5 0.5 0.3 tr e
G- 4 oil co. 9.9 4,9 36.4 39.7 0.9 0.4 tr tr —
G+~'b oil co. 9.7 5.3 37.6 39.9 0.4 0.5 tr tr =
G-6 oil co. 15.0 3.1 TR 46.8 0.6 0.4 0.5 tr —
By po feml 9.9 4.0 39.9 456 0.4 tr & o —
Hep o o 1.4 45 385 443 05 0.5 - wo -
Hiaed, SRR ERE L 7.8 47 3.1 497 0.8 0.5 tr o
Hed RRfem 8.2 45 385 420 0.3 0.6 r o=
H- 5 IE(’gtre afl“’:;s e 9.9 3.7 356 39.8 0.5 1.2 tr tr -
* fr ! trace '

— 70—



Table 3. Relative contents of sesamolin and sesamin

vs. anthrone in sesame oils. S‘ﬁg?ie Placecgglection sesamolin  sesamin
SsNrgple Place cgfl celion sesamolin sesamin c-3 Yong San Gu 3.73 6.05
; C-4 Yong San Gu 3. 69 5.19
A-1 Kang Nam Gu 2,76 5.54 C-5 Yong San Gu 3.80 6.35
A-2 Kang Nam Gu 3.79 5.88 C-6  Yong San Gu 2.50 5.51
A-3 Kang Nam Gu 2:.37 6.71 Cc-7 Yong San Gu 3.44 6. 05
A-4 Kang Nam Gu 4,29 5.85 C-8 Yong San Gu 3.28 4,68
A-5 Kang Nam Gu 1.72 3.40 C-9 Yong San Gu 4,16 AT
b ¢ Bl DR o D-1 Ma Po Gu 3.64 5.9
e fy s amsin R L e D-2 Ma Po Gu 5.74  5.72
g Kong Nam Gy 340 Sl D-3 Ma Po Gu 2.60 5.29
A-9 Kang Nam Gu 0.52 0.83 D- 4 Wi Po ' Gi 3. 05 4,48
A-10 Kang Nam Gu 3.64 6. 13 D-5 s PG 9. 66 4,49
A-11 Kang Nam Gu 0,65 2.08 D- 6 Ma Po Gu 3.72 5.33
A-12 Kang Nam Gu 2.84 4.72 D- 7 Ma Po Gu 3 60 444
A-13 Kang Nam Gu Ll 3.12 D- 8 Ma Po Gu 3.41 4.97
A-14 Kang Nam Gu 3.87 5.69
A-15  Kang Nam Gu 3.00 7.52 E- 1 Dong Jak Gu 1.57 3.04
A-16 Kang Nam Gu 371 4,42 ] B Dong Jak Gu 1.65 2.76
A-17  Kang Nam Gu 2.78 4,85 E- 3  Dong Jak Gu 2,50 5. 02
A-18 Kang Nam Gu 2.65 5.42 E- 4 Dong Jak Gu 1.07 2:15
A-19 Kang Nam Gu 3.61 5,20 E-5 Dong Jak Gu 2,60 5.29
A-20 Kang Nam Gu 3.70 6. 60 E- 6 Dong Jak Gu 3.06 4,95
B-1 Sung Dong Gu 3.37 5.26 Eq7i, Dong Jos Cu - i ¥
B-2  Sung Dong Gu 3.68 5.01 F-1 Kang Seo Gu 1.86 3.28
B~ 3  Sung Dong Gu 3.92 5.81 F- 2  Kang Seo Gu 3.07 5.21
B- 4  Sung Dong Gu 3.97 5.35 F- 3 Kang Seo Gu 2,04 3.14
B-5  Sung Dong Gu 4.12 5.57 F- 4  Kang Seo Gu 2.90 5.72
B- 6  Sung Dong Gu 4.16 5.77 F-5 Kang Seo Gu 3.16 4.56
B- 7  Sung Dong Gu 3.48 5.61 F- 6 Kang Seo Gu 1.98 3.16
B- 8  Sung Dong Gu 3.56 5.09 F- 7 Kang Seo Gu 3.74 6. 48
B-9 Sung Dong Gu 2.92 4,99
B-10  Sung Dong Gu 3.42 5.26 G-1 oil co. 2.69 5.10
B-11  Sung Dong Gu 3.15 4.40 G-2  oil co 3.08 4.83
B-12  Sung Dong Gu 3.80 5.97 G-3 oil co. 3.90 5.56
B-13  Sung Dong Gu 3.75 4,96 G-4 ol co. 2.85 4.05
B-14  Sung Dong Gu 2.65 4,92 G-5 oilco 3.52 5.59
B-15  Sung Dong Gu 2.86 6.19 G-6 ol co. 0.75 1.49
B-16 Sung Dong Gu edsd 402 H- 1 Ext. from Korean sesame 3.55 5.18
B-17  Sung Dong Gu %26 %12 H- 2 Ext. from Korean sesame 4,31 5.58
B-18 Sung Dong Gu sl Dbl H- 3 Ext. from Korean sesame 4, 42 6. 03
C-1  Yong San Gu 3.06 4.77 H- 4 Ext. from Korean sesame 4.44 5.96
Yong San Gu 4.16 5. 64 H- 5 Ext from Korean sesame 4,30 5,81

C-2

# Relative contents :

amount of Int. St

X

area of each component

area of Int. St.

sample wt.

— R =
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