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Changes of Major Components During Germination of Sesame
(Sesamum indicum L.) Seeds
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Abstract

These studies were undertaken to investigate changes of major components occurring during germination of sesame
(Sesamum indicum L.) seeds. Changes of total lipid and protein contents, and fatty acid composition were determined.
Also, the corresponding values of various components in cotyledons, hypocotyls and roots were measured according
to germination stage. The results were summarized as follows :

During germination, total lipid and protein contents decreased. In particular, protein contents rapidly decreased to
the 3 days after germination(DAG), and then total lipid contents rapidly decreased. In changes of total lipid and
protein of cotyledons, hypocotyles and roots detected at the 10, 15 and 20 DAG, some variations were determined.
The contents of lipid and protein in hypocotyls rapidly decreased, but since than no changes were observed. In cont-
ract, in roots similar changing patterns were observed, while since 15 DAG a rapidly increase was examined. In fatty
acid composition of total lipid, saturated fatty acids such as palmitic acid increased during the germination. On the
other hand, unsaturated fatty acid such as oleic acid and linoleic acid decreased during the same periods. In changes
of fatty acid composition of total lipid of cotyledons, hypocotyls and roots, saturated fatty acids such as palmitic
acid and stearic acid increased during the germination. However, linoleic acid decreased during the same periods. Ac-
cording to SDS-PAGE analysis, there was no detectible polypeptide bands on the gel before seed germination sugges-
ting that this may be due to the rapid degradation of the storage proteins in the mature seed by hydrolyttic enzymes
during the stage. As germination continued polypeptide bands, one with 40KD, two with 32~34KD and one with
24KD, were detected on the gel.
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Fig. 1. Changes in total lipid and protein contents after
germination of sesame seeds.
Note ; MS, Mature seed : BG, before germina-

tion.
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Table 1. Changes in fatty acid composition during ger-
mination of sesame seeds(%)

DAG Cis:0 Cis:o Cis:y Cis:z Cie:s  USFA
MS 7.31 4.85 42.53 44.89 042 87.84
BG 892 6.28 5026 3394 060 84.80

1 9.30 7.12 49.06 33.87 065 83.58
1098 8.03 47.21 33.00 077 8099
15.16 1055 44.94 28.06 129 7429

10 45.67 19.53 21.00 10.77 3.03 34.79
15 42,09 12.30 3091 1204 265 4560
20 51.76 22.66 18.78 2.84 3.96 25.57

Note ; DAG, Days after germination ; USFA, total unsa-
turated fatty acid +
MS, mature seed ; BG, before germination.
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Table 2. Changes in fatty acid compodition of total li-
pid in cotyledon, hypocotyl and root after ger-
mination of sesame seeds

DAG Cis:0 Cis:0 Cis:1 Cis:2 Cis:s

10 16.86 897 36.83 2234 1.24

Cotyledon 15 2490 7.74 17.65 16.70 2.76
20 37.47 13.67 13.18 405 3.14

10 4950 13.92 10.15 4.37 305

Hypocotyl 15 56.21 8.09 14.15 2.17 1.98
20 4808 1603 362 1.13 328

10 46872553 507 t 320

Root 15 20.30 13.81 42.76 10.15 1.66 54.57
20 29.84 2087 2504 1.14 239 2857

Note ; DAG, Days after germination ; USFA, total unsaturated

fatty acid ; t, trace amount.

USFA
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3701
20.37
17.57
18.30
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Fig. 4. Protein profiles by SDS gél electrophoretic analy-
sis after germination of sesame oilseed. Total
protein was extracted as described in Materials
and methods. Thirty pg of protein were loaded
on each lane. The number above each lane and
MW indicate DAG(days after germination) and
molecular weight in kilodaltons, respectively.
Note ; MS, Mature seed : BG, before germina-

tion.
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