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Breeding of Sesame (Sesamum indicum I,) for Qil Quality Improvement
1. Study on the evaluation of oil quality and the differences of
fatty acid composition between varieties in sesame

Lee, J.I., and C. W. Kang

Crop Experiment Station, Suweon, Korea

ABSTRACT

The 165 collections originated from domestic
and foreign countries were tested to evaluate the
fatty acid composition of sesame for using as a
basic research for oil quality improvement.

The Korean and American varieties were lower
content in saturated fatty acid and higher especially
in unsaturated fatty acids (Oleic and Linoleic acid)
than those

temperate areas were higher in unsaturated fatty

of other regions. Varicties from
acid than that of varieties from tropical areas.
On the other hand, the varieties which were late
matured and had yellow seed coat color and set
three capsules showed higher in unsaturated fatty
acids than those of early matured, white seed
coat and one capsules.

Since thrre was significantly negative correlation
between unsaturated fatty acid and saturated
fatty acid contents, it was possible to improve

the fatty acid composition of sesame.
# B

e FEvE BN ER ARWY ¥ ot
Uzt BitesAs ouEt BRY A&FES I

T BREC #KE ARon2 1 MAKY BE
BipE wee BEER Agmelst ¥ 4 3t

W0 FFLNE 13Fhaoll A 6Ft & AEsld F
Bl wEIAoW FEFRA978)AE F il
haol A4 32Ft & HESFEY BEA K=o
AFo 2 N8 H8FtE &A KEst: HiFIQH
ol o] HRALFEAA BEEY B &S3lx v &
AAEL HEEAASE FHoAvA #FY% BES 7t
A2 YoM ERHEL Wb RES A KA
£ FIBEE Ro|=& HEIY oz AAH
o} BD, SEEGER MROE nd HEMC BEs
Bk BT w2 ew B HARHRCIBUF)
l B=Eel ABSE olF+ REMSE Holth o
Aoz e RES EVR MKE PlLe= FHE
et Fre A RIHER MRS BRY BEY
BWX 2~3#0] A& Eol=y!s 1920 ek fRRiERS
RERN 2ReEA Rl ®E MBIk MK 2R,
e apuBiE S HEA dsiAe Ao Wit
ETE 9ot ek g Gl ARl fRRGE ALK
of W HEIt ol AR Gkt A2 K=
e WEe #Fsris A AL HFY FAE
ol A SEHEEEC 2E BEFEANA 2 Uetel A
ol BAEZT A @7 Wil ZA Bl gt
o B 283 HAEKE kihgel 3 wmisftE
#olebed gt A Bk wEtA FE FL2 Yy
el Ao g feel LEo R HEHAA B
Hehe REEE LY BEEFEY 2L FAY 8P

— 54—



A HEBE Bo MEANA o HFo AT HE
€ ETNFE xBAl Avtm =A g ol R
A K BRRe B BE $o REdn gt BRK
o] REE R WRE RBEstd TE &R
pel e REM 2RE A BERezA  #AA
HEARY E@EHE 422 HBS BRsSHE

H7HA) KEe d7ld ool &Sk wpoldl
BE Y BE

FHB #HEE M KE Y RBREANN B
AN R HED IMREE=A BEGE 925

Table 1. Sesame varieties used in the experiment.

No. of Var.
Korea
Il{ogtlea breed Japan India Italy U.S.A. Egypt | Total
oC lines

Source 60 32 13 12 9 18 21 165
Seed coat
Maturity 57 - 13 12 9 18 21 130
Capsule habit
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Fig. 1. Varietal frequency distribution of oleic
and linoleic acid content in Sesame.
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Table 2. Varietal difference of fatty acid composition among the source of sesame -

No- Fatty acid composition (%)
Source of -
Var Pal. Ste. Qle. Lin- Pal, + Ste jOle + Lin
Korea
local Var. 60| 18+10 | 42+ 08 | 397+ 1.8[483+ 1.7 | 120+ 1.4| 880+ 1.4
Breed line 32| 86+21 | 46+09 |424+201444+ 34| 132+ 27868+ 2.7
Japan 131 93+21 | 45+ 06 [384+23{478+ 1.9 | 138+ 20862+ 21
U. S. A 18| 77409 | 45+ 06 | 405+ 28|472+ 26| 123+ 1.0|87.7+ 1.0
Italy 9| 95+20 | 50+ 10 |39.9+38|456+ 42| 146+ 1.8]854+ 1.8
India 121 99+ 26 | 56+ 1.6 | 424+ 34(421+40| 155+ 37845+ 35
Egypt 211117+ 1.8 | 46+ 09 |[39.04+ 1.6{447+ 15| 163+ 20|837+ 1.9
Mean 165 | 85+ 20 | 48+ 10 | 409+ 26[458+ 32 | 133+ 24867+ 26
*Pal.; Palmitic acid
Ste +;  Stearic acid
Ole 5 Oleic acid
Lin-; Linoleic acid
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Table 3. Varietal difference of fatty acid composition among the seed coat colors of sesame.

Fatty acid composition (%)

Seed coat color No. of Var.
Pal . Ste. Ole.- Lin. Pal +Ste Ole+Lin
White color 74 8.8 48 41.2 45.2 136 86.4
Black ~ 13 9.7 5.1 41.0 44.2 14.8 85.2
Brown ~ 31 8.6 4.5 39.7 47.1 13.2 86.8
Yellow » 12 7.6 4.4 40.5 475 12.0 880
Mean 130 87+ 19 48+ 10 407+25 458+30 135+23 865+25
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Table 4. Varietal difference of fatty acid comosition among the maturity of sesame-

Fatty acid composition (%)
Earliness No. of Var.
Pal . Ste. Ole- Lin. Pal +Ste | Ole + Lin

Early Varieties 26 8.6 54 43.1 42.9 14.0 86.0
Medium ~ 64 8.5 4.9 40.7 45.9 13.4 86.6
Late ” 40, 9.0 42 38.6 48.2 13.2 86.8

Total (Mean) 130 87+19 | 48+10 |407+25 |458+30 |135+23 |665+25
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Table 5. Varietal difference of fatty acid composition among the capsule habits of sesame.

ﬁ(a)gf;”jce“ No. of Var. Fatty acid compo'sn(%) '
Pal. Ste. Ole- Lin. Pal + Ste | Ole+Lin
1 Capsule
2—Room 4 —cell 40 9.7 5.6 41.5 432 15.3 84.7
4-Room 8-—cell 13 8.0 4.2 40.3 47.5 12.2 878
Mean 53 9.2+1.2 53+1.0141.2+09 (443+ 30 |145+22 {85.5+22
3 Capsule
2—-Room 4—cell 58 8.0 44 39.5 48.1 12.4 87.6
4—Room 8-cell 19 85 35 42,1 45.6 12.2 878
Mean 77 81+ 04 42+ 06 | 40.2+ 1.8 |47.5+ 18 |124+01 |87.7+0.1
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Table 6. Correlationships among the fatty acids of sesame varieties.

Pal. Ste. Ole. Lin. Pal +Ste Ole +Lin

Pal 1,000 0.287** -0.217* —0.472** 8.831%* —0.839**

Ste 1,000 0.110 -0.571** 0.663** —0.599**
Ole 1,000 —0.642%* —0.657** 0.187

Lin 1,000 ~0.613** 0.607**

Pal+Ste 1,000 —0.955%*

* : Significant at 5% level .
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Fig. 3. Correlationship between saturated and
unsaturated fatty acid in sesame oil .
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Table 7.Varietal difference of fatty acid composition between the Local Varieties and Breeding

Line of Korea sesame Var.

Fatty acid composition (%)
Origin of Korea | No.of Var.
Pal - Ste. Ole. Lin. Pal +Ste | Ole+Lin
Local Varities 60 7.9 44 39.5 48.2 123 87.7
Breeding Line 32 8.6 5.6 41.4 444 132 85.8
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SUMMARY

Varietal differences of fatty acid content and
of fatty acid composition characteristics in seasme 6.
oil were investigated as a basic study for the
improvement of sesame oil quality. The results
obtained are summarized as follows :
1. In Oleic acid and Linoleic acid content of
unsaturated fatty acids, mean Oleic acid content
was 39 percent which ranged from 32.6-47.3
percent with a difference of 14.7 percent between
varieties, and major fatty acid Linoleic acid
content was 45.8 percent in average which
ranged from 31.1 percent to 54.9 percent with
a significant difference of 23.8 percent between
the varieties.
2. In Palmitic acid and Stearic acid contents of 7.
saturated fatty acid, mean Palmitic acid content
was 9.5 percent and ranged from 4.6 percent to
18 percent with a varietal difference of 13.4
percent, and mean Stearic acid content was
4.8 percent and ranged from 1 percent to
9 percent with a varietal difference of 9 percent.
3. In the fatty acid composition difference accord-
ing to the varietal origin, Korean varieties and
American varieties were the lowest in Palmitic 8.
acid and Stearic acid content and were the
highest in Linocleic acid content which is one
of the essential fatty acids, particularly most
of the Korean varieties had the good quality
oil. And also unsaturated fatty acid content
showed an increasing trend according to the
increment of temperature during the cultivation
period on the whole. 9.
4. Particularly, Korean landraces had the highest
in unsaturated good quality fatty acid cqntent
in the world, and “Manseong” Korean landrace
contained 54.9 percent in Linoleic acid and
also contained 92 percent in Oleic + Linoleic

acic. Therefore, Korean landraces were consider-
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ed as important as germplasm in sesame fatty

acid improvement breeding.

In the fatty acid composition difference by

sesame seed coat color, yellow seed coat

varieties (47.5) were the highest and brown seed

coat varieties were the next in Linoleic acid
and Oleic acid content.

In the fatty acid composition difference by
varietal maturity, there were no fatty acid
composition differences by the maturity in the
saturated fatty acids, but Oleic acid of the
saturated fatty acids decreased in the late
maturity varieties than in the early maturity.

Particularly, Oleic acid content was somewhat
higher in the early maturity varieties than in
the mid and late maturity varieties as compared
with Linoleic acid content. So, there was a
different pattern in the unsaturated fatty acid
composition according to the varietal maturity
difference.

In the fatty acid composition difference by

capsule-setting habit, one capsule setting habit
varieties were higher in the saturated fatty acid
and three capsulules setting habit varieties were

significantly higher than one capsule setting

habit varieties in Linoleic acid content of the

unsaturated fatty acid varieties, but somewhat

lower in Oleic acid content than one capsule

setting habit varieties.

In the fatty acid composition difference by room

and cell numbers per capsule, unsaturated fatty

acid content was the highest in the three

capsules varieties with two-room and four-cell,

and saturated fatty acid content was the highst

in the one capsule varieties with two-room and

four-cell, but there were no certain trends in the

varieties with four-room and eight-cell.

In the correlations between the fatty acids,

there was significantly high negative correlation

(r=-0.955*%*) between unsaturated fatty acid
and saturated fatty acid content, and also there

was a significant negative correlation between
Oleic acid and Linoleic acid content. Therefore,

it was considered that future of fatty acid



composition improvement breeding be bright,
and also essential fatty acid content increment

be possible in near future.
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