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Current Status and Perspectives of Quality
Improvement in Sesame

Bong Ho Lee*, Jung Il Lee* and Rae Kyeong Park*

ABSTRACT

Sesame (Sesamum indicum L.) is probably the most ancient oilseed crop known in the world. The seed
of sesame is used in a variety of ways as food. The whole seed may be eaten raw, either roasted or
parched, or fed to birds and stock. Sesame oil is used as a salad or cooking oil, in shortening,
margarine and in the manufacture of scap. Minor uses are as a fixative in the perfume industry and
formerly as a carrier for fatsoluble substances in pharmaceuticals such as penicillin. One of the minor
constituents of sesame oil, sesamin, is used for its synergistic effect in pyrethrin insecticides, in addition
of a small quantity of this substance markedly increases the effectiveness of fly sprays. The meal
remaining after oil extraction can be used as and animal feed-stuff or as manure. In general sesame meal
is considered to be equal to cottonseed or soybean meal as a protein supplement for livestock and
poultry. It is especially high in certain amino-acids such as methionine, which is low in soybean meal,
and thus can be combined with it or similar meal to form a more balanced ration,

An attempt to summarize the literature review on quality improvement of sesame was made to discuss
the accomplishments of the past and perspectives in the future, The reviews on quality improvement of
sesame were mainly discussed in connection with the cultural practices and genetic informations in current
status.

The emphasis focussed on environmental variation of quality in cultural practices, such as harvest time,
variety by location, climatic condition, fertilizer application, and growth regulator treatment. On the
genetic variation of quality, it was discussed on variety background, mutation breeding, correlations, and
inheritance of quality related characteristics. It also was discussed on relationship between quality and
plant traits, storage condition or period, and seed coat color. Moreover, current research status were
reviewed on some minor elements such as sesamin, oxalic acid, and trypsin inhibitor.

As a results of the review, the lack of an effort to quality improvement in each utilization area was
indicated as a problem area. More active efforts for the improvement of quality were also insufficient to
incorporate the available genes for quality in breeding method or collection and analysis of breeding
materials. Therefore, researches in the future would be recommended to emphasize on these problem
areas.

* VEMitERIE (Crop Experiment Station, RDA, Suwon 440-100, Korea)
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Table 1. Utilization area of sesame(condensed by

Lee, 1988)
Utilization e .
part Utilization area
Sesame o Condimental sources

seed o Noodle soup, Cake
0 Sesame powder with salt
o Manufacuture of perfumes
Sesame o Commercial wuse for Soap,
oil Margarine, Ghee, Salad, Cook-
ing oil, Edible oil,
o Medicinal use as Vehicle,
Ointment, Solvent, Physio—path-
ological effects.
OSynergistic effect for certain
insecticides including pyrethrum.
o Herb medicine (Black seed)
O Antioxidants (Sesamin &
Sesamolin)
Sesame oStockfeed, Human food, Ferti-
meal lizer.
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Table 2. Quality related characteristics in sesame

(Condensed by Lee, 1988).

Characteristics Content
GENERAL
Oil content (%) 47-63
Protein content (%) 25-28
lodine value 106-130
Saponification value 190
Crude fiber (%) 2.88
Total ash (%) 5.01
Moisture (%) 5.4
Energy (calories) 563
Vitamine A (IU) 30
Thiamine (x g/100g seed) 0.98
Tocopherol (% in seed) 0.05
Riboflavin (u g/100g seed) 0.24
Niacin (4 g/100g seed) 5.4
Lignan (% in oil) 0.7
AMINO-ACID
Arginine (%) 11.8
Histidine (%) 2.4
Lysine (%) 3.5
Phenylalanine (%) 6.3
Methionine (%) 3.8
Leucine (%) 7.4
Isoleucine (%) 3.7
Valine (%) 3.6
Threonine (%) 3.9
Tryptophan (%) 1.8
FATTY -ACID
Palmitic (%) 7.8
Stearic (%) 3.6
Oleic (%) 45.3
Linoleic (%) 37.7
Arachidic (%) 0.4
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Table 3. Number of reports on sesame seed
quality based on Plant Breeding
Abstracts(PBA), Field Crop Abstracts
(FCA), and AGRIS Data Base of RDA.

Vears PBA FCA AGRIS
' 1930 1960 1970 1980 1979 1983 Total
Field 1959 1969 1979 1987 1987 1987
Whol
( A)"eRep' 218 113 128 157 122 296 1,034
Quality
Rep. (B) 9 9 13 18 15 29 93
Percentages
1 79102115123 98 9.0

(B/A) 4 9 10.2
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Table 4. Classification of research area for seed
quality based on plant and seed charac-
teristics in sesame

No.of reports

Research area e
ese Abroad Domestic

Response to cultural

practice or environment 3 2
Analysis or evaluation

of chemical composition 60 5
Variability of variety

or germplasm evaljuation 28 3
Inheritance or diallel- 1

cross analysis 8 1
Induced mutation or ploidy 8 1
Changes of chemical

composition during storage 3 5
Methodology or others 24 1
Total 172 18

Table 5. Classification of research area for seed
quality based on chemical composition
in sesame

No.of reports

Research area e
Abroad Domestic

Oil and protein content 86 3
Fatty acid composition 14 9
Amino acid composition 8 1
Specification or minor

35 3

elements

Sesamin and sesamolin 11 1
Methodology or others 18 1
Total 172 18
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Table 6. Effect of harvesting time on seed-oil content(Revised from Kang et al. 1985, and Mazzani &

Allievi, 1966)

Country Seed—-oil content in each harvesting time
Days after
first flowering 10 20 25 30 35 40 45 50
Korea Se(%e)d“’“ 6.0 221 306 40.6 49.1 49.7 49.7  49.4
Harvesting time
after sowing 78 82 85 89 92 96 - =
Venezuela édazs) "
ocd-at 36.6 385 429 47.6 4.2  39.1 - -
(%)




Table 7. Linoleic acid percent of sesame varieties
in different locations (Revised from Lee

et al, 1981)
Locations
Variety Mean
Suwon Cheongju Gwangju
Suwon 9 42.2 44.5 41.6 42.8
Suwon 21 46.9 47.6 43.5 46.0
Suwon 25 45.0 47.1 43.1 45.1
. Mean 4.7 46.4 42.7 -
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Table 8 . Effect of a desiccant and a defoliant on
sesame (Revised from Weiss, 1971).

Treatment Oil-content  Germination
(%) (%)
Control 57.5 9.3
Defoliant-
efolian 7§ days 50.8 83.0
after sowing
. t
Desiccan 7§ days 47.7 N.A.
after sowing
foliant—
Defolian 8§ days 56.0 98.3
after sowing
Desi t—
esiccant-88 days 52.5 45.3

after sowing
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Table 9. Classification of sesame varieties in oil
—content (Revised from Weiss, 1971)

Oil-content (%)

Origin
45-48 48-50 50-53 53-58

Africa - 1 9 -
Indonesia - - 3 -
U.S.A. 3 3 1 -
India - 3 1 -
Israel - - - 5
Japan 6 - - -
China 3 1 - -
USSR 1 - - -
Total 13 8 14 5




Table 10. Differences in mean fatty acid composition of collections of sesame grown in Korea(Revised

from Lee et al. 1985)

Origi No.of Oleic Linoleic* Oleic+

riein varieties acid (%) acid (%) Linoleic
Korean

\andrace 60 39.7 48.5 88.0
Korean

improved 32 42 .4 44 .4 86.8
Japan 13 38.4 47.8 86.2
U.S.A. 18 40.5 47.2 87.7
Italy ] 39.9 45.6 85.4
India 12 42.4 42.1 84.5
Egypt 21 39.0 44.7 83.7
Total(Mean) 165 (40.9) (45.8) (86.7)

* High linoleic acid varieties . Mansung
{Korean landrace, 54.9%), Calinda(India, 52.8%)
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PLANT CHARACTERISTICS

Germination coefficient : r==-0_67*
Stigma length : r=0.77**

Seed weight ; r=0.81°**

Days to flowering : r==0.30*

Plant height : r=0.47*

Capsule length : r=0.10

Number of stomata : r—0,27*

STORAGE ENVIRONMENT

Storage temperature | r=-0_52**
Storage humidity : r=-0.42°*"
Storage period : r=-0.79**

Fig. 1. Correlations between oil content and

related characters in sesame,
(Revised from Weiss 1971, and Lee &
Kang, 1980)
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Table 11. Genetic informations on seed quality of sesame (Summarized from

1930-'87 PBA by Lee)

Heritab—

Characteristics Genetic mode R:;:Zd ility I;Ztes:ls.
(Narrow)
Oil-content -Dominance of high oil cont. 1-7 23-88 7
-Dominance of low oil cont,
Protein—content -One major gene and some modifiers 1 20-30 3
-Additive and dominance gene action
-Maternal effect
Oleic acid -Maternal effect 1-4 - 3
Linoleic acid -Maternal effect 1-4 -~ 3
Palmitic acid ~-Predominance type controlling 3 - 3
Stearic acid -Dominant gene action - - 3

Table 12. Varietal difference of fatty acid composition among the seed coat colors of sesame (Revised

from Lee et al, 1980)

Seed coat No.of Fatty acid composition (%)

color varieties Palmitic Stearic Oleic Linoleic
White 74 8.8 4.8 41.2 45.2
Yellow 12 7.6 4.4 40.5 47.5
Brown 31 8.6 4.5 39.7 47.1
Black 13 9.7 5.1 41.0 44.2
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Table 13. Amino acid composition of proteins
(Revised from Weiss, 1971)

ole
Amino acid W}Tsiteesa;glia? Peanut Sv.)ybe:«mv‘g’;g
Arginine 12.5 11.8 11.3 7.3 6.2
Histidine 2.1 2.4 2.1 2.9 2.1
Lysine 2.9 3.5 3.0 6.8 6.3
Phenylalanine 6.2 6.3 5.1 5.3 5.7
Methionine 3.3 3.8 1.0 1.7 3.2
Leucine 3.9 7.4 6.7 8.0 9.0
Isoleucine 3.9 3.7 4.6 6.0 6.2
Valine 3.5 3.6 4.4 5.3 7.0
Threonine 3.6 3.9 1.6 3.9 4.9

_92_..



< #BEAS
Eg G o8 olvlx4AtMlY ERE We-
iss® o] 9slm 134 BE ule} o] Argin-
ine® Isoleucine & BN Jrix] HA4EL BE
Euc Faich
5) WY RS T B FRER
7}. Sesamin3} Sesamolinol =& B
Mol Lignan 28 &=+ BN HBME
#'H (Antioxidant )9l sesamin 3} sesamolin®] &
Helol e Aoz wsiel Sesamin-T 18904
Tocher o} 2l8l A &Fo2 Fei"des ol i
=} oh}z} Fagara species? Findersia pube-

scents SolE TFslo] A& Aoz whax gk,

Rl sesamolin & 7 Byl st Fasle A
o2 W Jdorn Fi4eH BE ule} Fo] F
ARRe] 188 TRt A 42 A= gddse

Sesamolin® 1903 £ Kreiso]l 93] 2oz
sEmelglom 29244 B ule) o] phenolic
e sesamol 2 #=lel 32w sesamolin
olal o] 8¢ 19284 Adraiani ol 938 =Lo=
zﬁs{ﬁp}'mplﬂ

a2l22 sesamolind M9 2R HEY &H
FE 59 $HERE MM donf AHEg g
4§ stEs U158 BMEE A #RS)
Ak weld A7 S B 4L JES BAe
3 o] AE BKE AT £ o F KW
o] &l 1Y 3ell4 B ubs} o] EAVE
F1EL 50: 5002 AAY R BREWE @K
37 4§ SAE R REHNS 43+ A9
= 34

aute]l = sesamin sesamolin & FFol} o

Table 14. Lignan content of seeds of species of
sesamum (Revised from Bedigian et al,

1985)

Species Sesamin Sesamolin
Sesamum indicum + +
S. alatum - -
S. angolense + +
S. angustifolium + +
S. calycinum + +
S. capense - Trace
S. latifolium + -
S. malabaricum + +
S. pedaloides Trace -
S. radiatum + -
S. triphyllum - -

N
?—Q-O—C’H C'H,

— CH,—0
CH,-O C'H——C'H O TH: l
CH, BH-—d—o
~o OH
Sesamolin Sesamol

Fig. 2. Chemical structure of sesamolin and
sesamol (Adapted from Weiss, 1971)
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Fig. 3. Changes of peroxide value of sesame and
perilla mixed oil (Adapted from Lee et
al., 1986)
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Table 15. Changes of chemical composition of sesame seed in different storage period and conditions

(Revised from Choi et al, 1983-1984) .

Storage

Sesamin Sesamolin Oleic acid
Condition Period (Month) (%) (%) (%)
Control (Natural condition) 0 1.18 0.19 45.3
LA (Stored in cotton 4 1.12 0.17 36.3
bag under light) 9 1.01 0.14 30.7
15 0.88 0.13 36.2
LS(Stored in polyethylene 4 1.11 0.16 36.2
bag under light) 9 1.06 0.14 30.8
15 0.65 0.11 35.8
DA (Stored in cotton 4 1.10 0.18 38.4
bag under dark) 9 1.06 0.17 33.8
15 0.86 0.14 36.1
DS(Stored in polyethylene 4 1.13 0.17 39.2
bag under dark) 9 1.01 0.15 37.7
15 0.92 0.13 37.7

H£RE 5IA%d R150 A B+ upe} e}
o] kol 9l A9 KEL APy 5 BF
AEERE (LA), B4Ud A A(LS), 8 Brilg ek
(DA), $4YH A (DS)#H A7 7kl =2} T7
oo B (acid value) & A7 ko] A4 5 BM
le A#olyd 9~15MY APl & EE7L
gj9d L sesamin3 sesamolin FES KRR ]

ol &

g

v
451 \\ \\w
4t )( e

oo Low temp. storehouse
43# »-x Standard storehouse
&4 Common storehouse \
o Sweet potato storehouse §
421

S L A . i 1 A
1112 1 2 3
‘78 ‘79
Storing period
Fig. 4. Changes of oil content by storing period
and storage house in sesame. (Lee et al,
1980)
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& 9 AR &Hl vlAe ¥ 283 AN F
Table 16. Composition of variously extracted

sesame cake in India (Revised from
Krishnamurthy et al. 1960)

Expeller-pressed Hexane-extracted

Constituent

Unhulled Hulled Unhulled Hulled
Fat 13.5 12.7 0.8 1.1
Protein (Nx6.25) 35.1 41.3 39.6 46.7
Mineral matter 8.9 4.8 9.7 5.2
Crude fibre 5.3 3.1 6.1 3.2
Oxalic acid 3.0 0.4 3.6 0.5
Carbohydrates 26.1 29.4 31.6 34.5
Calcium (Ca) 1.8 0.4 2.1 0.5
Phosphorus (P) 0.8 1.0 1.0 1.2
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