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ABSTRACT : Antioxidants of sesame have been reported to cure and prevent various diseases
by means of diverse physiological activities, prevention of acidification in organisms, prevention
of acidification and decay of lipids, cholesterol depression, preventive effects on chemical breast
cancer, skin beauty and senescence inhibition, and so on, Recognizing their significance to
health and disease prevention, researchers in Japan and America have given so much import-
ance to study antioxidants in the last decade. In addition, they are actively pursuing studies on
production, processing for food use and development of new varieties that have high antioxidant
content. Recently, researchers in Korea have shown the same interest and have conducted simi-
lar studies, however, the importance of the following basic issues must be recognized to guide in
future activites :

First, improvement of sesame quality must be done to raise the contents of not only the fat
and fatty acid but also sesamin, sesamolin and sesaminol glucoside, For the use of these
components it is necessary to study the gentic pattern and individual selections developed from
minimum sample size and fast lipid analysis techniques.

Second, sesaminol of sesame has a remarkable function in preventing acidification and so
sesame can be utilized as a food that prevents or delays aging caused by automatic acidification
of fat. Therefore, for maximum medicinal benefit from sesame oil there is a need to develop food
materials having new medicinal functions.

Third, the sesamin and sesamolin content of sesame germplasms collected in Korea showed
lower ranges of 0.04~0.68 percent and 0.08~0.68 percent respectively, while Japanese germ-
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plasm showed 1.9 percent maximum content of sesamin. Thus, germplasm collection and analysis

of worldwide genetic resources are urgently needed.

Key words : Sesame, Sesamin, Sesamolin, Sesaminol, Antioxidant.
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Table 1. List of natural plant sources for the antioxidative assay.

Classification

Example

1. Plant
1) T0AUSEHIAL CrOp -+sevreressrsrenasssnssnsnissonaneens
2) Cereals
3) Soybeans
4) Embryo bud
5) Teas
6) Vegetables, fruit
7) Plant leaf, wax
8) Tree root
9) Medicinal crops
10) Seaweeds

2. Fermentation
1) Soybean fermentation

3. Protein hydrolysis

Sesame, Sunflower

- Color rice(Black, White), Wild rice, Leaf of barley
- Black soybean, Peanut

- Rice, Wheat

Green tea, Black tea
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Fig. 1. Relationship between life and amount
of oxygen consumption by weight in
different animals(Cutler, R. C., 1982).
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Lipid-soluble Antioxidants

Ho Ol
H C):I()\‘I\/\/k/\/j\/\/l\ Q ]
TR o
¥-Tocopherol Sesamol

-0
9 0

0/ N
@e@m Lo B

oClly OCHy

Pl Sesamolinol Sesaminol

Water-soluble Antioxidants

ocly,
10,

Pinoresinol

KP2

OH

oCH,

Cion MO
o§~f* KP1 Sron
A > Pinoresinol 4 -O-4-D-glucopyranosyl /—% Pinoresinol: 4 -O-8-D-glucopyranosyl

(1-+6)-8-D- glucopyran051de

KP4

(1-2)-B-D-glucopyranoside

Pinoresino! 4™-O-8-D-glucopyranosyl(1—2) Pinoresinol Di-O-g-D-glucopyranoside

-O-B-D-glucopyranosyl (1-6) -£-D-glucoovranoside

Fig. 4. Strutures of lipid- and water-soluble lignan type antioxidants in sesame seeds.

Table 2. Physiochemical characteristics of sesame lignans

Characteristics Sesamin Sesamolin Sesamolinol Sesaminol Pinoresinol
Molecular structure CaoH1s05 CaoH 1507 Coot 1507 CoH 1307 ConHaO4
Molecular weight 354 370 372 370 358
Melting point 122.5~124 93.8 130~131 122

[a] +52 +220 +184 +27.8 +84.4
UV max(nm) 236, 287 235, 289 231, 287 238, 295 -
Content(%) 0.4~1.13 0.13~0.59 - - -
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Fig. 8. Distribution of 116 sesame varieties
for sesamin and sesamolin content.
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Table 3. Frequency distribution of sesamin content among the sources of sesame varieties

Sources Sesamin content (%) No. of Mean Min Max
0~0.1 0.11~0.2 0.21~0.3 0.31~0.4 0.41~0.5 0.51~0.6 0.61~0.7 vars :
Korea bred 2 6 22 19 4 039 021 0.47
Korea local 3 4 13 6 26 033 019 0.36
Japan 3 2 1 6 038 021 045
USA 1 1 3 4 2 1* 12 040 0.25 0.68
India 1 1 5 1 8 032 023 038
China 2 3 1 6 033 024 043
[taly 1 2 1 4 036 02 041
Myanmar 2 2 4 025 021 0.26
Uganda 3 1 4 014 011 0.23
Others 1 2 036 0.04 0.68

* PI 200110(0.68%)

Table 4. Frequency distribution of sesamolin content among the sources of sesame varieties

Sources Sesamolin content (%) No.of Mean Min Max
0~0.1 0.11~0.2 0.21~0.3 0.31~0.4 0.41~0.5 0.51~0.6 0.61~0.7 Vvars
Korea bred 3 36 5 4 029 0.17 0.33
Korea local 4 20 2 26 023 0.13 0.26
Japan 1 4 1 6 0.24 016 0.30
USA 1 8 3 12 030 0.19 0.34
India 1 7 8 0.25 014 0.29
China 2 2 2 6 0.24 014 0.30
Italy 3 1 4 0.24 021 0.32
Myanmar 2 1 1 4 0.21 0.13 0.30
Uganda 1 2 1 4 0.18 0.08 0.23
Others 1 1* 2 0.30 0.15 0.68

* Kumashi 1T (0.68%)
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Table 5. Differences of sesamin and sesamolin content by seed coat color of sesame varieties

Seed coat No.of Sesamin content(%) Sesamolin content{(%)
color vars Mean Min Max Mean Min Max
White 56 0.38 0.12 0.60 0.24 0.16 0.40
Brown 50 0.37 0.22 0.68a 0.26 0.19 0.34
Black 10 0.19 0.04 0.36 0.26 0.12 0.68b
Total 116 0.36 0.25
(LSD, 0.05) (0.02) - - (0.02) - -
a : PI1200110(0.68%), b : Kumashi lI (0.68%)
Table 6. Differences of sesamin and sesamolin content by the capsule type of sesame
Contents (%
Capsule type ntents (%)
No.of vars Sesamin Sesamolin Total
TBQ 15 0.34 0.25 0.59
MBQ 60 0.40 0.26 0.66
MQO 15 0.36 0.25 0.61
Mean 90 0.36 0.26 0.60

TBQ : Tricapsule, Bicarpels, Quadri loculi
MBQ : Monocapsule, Bicarpels, Quadri loculi
MQO : Monocapsule, Quadri carpels, Octo loculi

Table 7. Frequency distribution for sesamin and sesamolin content by 1,000 grain weight of

sesame varieties

1,000 grain No.of Sesamin content(%) Sesamolin content (%)
weight(g) vars. Mean Min Max Mean Min Max
Above 2.5 43 0.35 0.18 0.60 0.25 0.16 0.32
2.0~2.49 58 0.38 0.12 0.68 0.29 0.16 0.68
1.5~1.99 0.26 0.16 0.44 0.24 0.18 0.54
1.0~1.49 4 0.21 0.13 0.30 0.19 0.16 0.24
Lower 1.0 4 0.13 0.04 0.21 0.18 0.08 0.28
Total 116 0.35 - - 0.27 - -
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Table 8. Differences of sesamin and sesamolin content by plant type of sesame varieties.

No.of Sesamin(%) Sesamolin{%)
Plant type Total
vars. Mean SD Mean SD
Non-branch 15 0.37 0.70 0.26 0.45 0.63
Few branches 24 0.36 0.87 0.26 0.41 0.62
Branches 20 0.45 0.94 0.29 0.34 0.74

Table 9. Changes of sesamin content by
grain filling and temperature in se-

same
Days after Temperature
flowering 20 30T 40c
20 7.0(15) 8.7(15) 7.0(18)
40 3.1(18) 2.9(15) 0.2(18)
(unit : mg /g, { ) : capsul position from down to
up)
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Fig. 9. Relationship between the oil content
and the ratio of sesamolin to sesamin
content in the 40 tested varieties.

Type A : Black-seeded varieties

Type B : White and brown-seeded varieties

Type C : White-seeded varieties(determinate plant
types)

Table 10. Differences of sesamin, sesamolin and sesangolin content in wild sesame

(Unit : %)
Species Sesamin Sesangolin Sesamolin Total
S.alatum 0.16 0.47 trace 0.63
S.radiatum 0.13 0.51 trace 0.64
Gana wild 0.14 0.29 trace 0.43
Mean 0.14 0.42 - 0.56
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Table 11. Relationships between sesamin, sesamolin, oil, protein and some seed characterices in
different seed coat color of sesame

Correlation coefficients

Relationships White Brown Black Mean
Sesamin and oil content 0.124 0.475* 0.237 0.548*
Sesamin and protein content —=0.071 0.449* —0.259 —0.419*
Sesamin and seed weight —0.051 —0.190* 0.611** 0.544*
Sesamin and percent seed coat —0.084 0.190 -0.579" -0.536™
Sesamolin and oil content 0.174 0.463" —0.341 0.295
Sesamolin and protein content 0.160 0.223 —0.339 0.133
Sesamolin and seed weight 0.266 —0.620 0.346 0.041
Sesamolin and percent seed coat —0.341 0.239 0.182 0.306

* . Significant at the 5% level
= Significant an the 1% level

Table 12. Correlation coefficients among the content of sesamin sesamolin oil fatty acids, in

sesame

. Oil Palmitic  Stearic Oleic Linoleic  Satura-  Unsatu- Sesamin

Variables . . ; .
content acid acid acid acid ted® rated®

Palmitic acid -0.0711
Stearic acid 0.0098 0.1596
Oleic acid —0.1678 —0.2793 0.2151
Linoleic acid 0.0871 —0.3054* —0.4178* —0.3873*
Saturated —0.1983 0.7950* 0.7208"™ —0.0638 —0.5068"
Unsaturated —0.2286 —0.8072" —0.6401 0.1499 0.4525% —0.9613*
Sesamin 0.5481™ —0.3088  —0.1838 0.2393 0.1627 —0.3175 0.3376*
Sesamolin 0.2952 —0.1865  —0.2297 0.0691 —0.0701 —0.2828 0.2245 0.5249™

a) Saturated fatty acid : Palmitic acid + stearic acid,
b) Unsaturated fatty acid : Olei¢ acid + linoleic acid
** 1 Significant at the 5 and 1 percent levels, respectively.
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