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Summary

The Merit variety of soybean (Glycine max L.), harvested in 1971 was germinated in:
the dark at 21~25°C for days. The soybean sprouts were divided into cotyledons and
seedling axis (=hypocotlyplus root) and subjected to the determination of dry weight,
crude’fat content and lipid components (esterified sterols, triglycerides, free fatty acids,
free sterols and phospholipids) at two-day intervals during the germination periods.

The results are summarized as follows:

1) During the germination period, the dry weight and crude fat content in cotyledons
decreased continuously, but the dry weight seedling axis increased continuously and
crude fat content remained almost constent.

2) The triglyceride content in crude fat from cotyledons decreased and free fatty acid
content increased continuously, but triglyceride content in crude fat from seedling axis
showed no change until 6th day and increased slightly after 8th day, and free fatty
acid content showed increase after 4th day and decrease after 6th day. Phospholipids,
free and esterified sterols content in cotyledons increased continuously, but their content

in seedling axis remained unchanged.
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Table 1. Changes in moisture content and dry weight of soybean

seedlings germinated in the dark

Germination Moisture content* Dry weight*

time(days) Cotyledon 7 Seedling axis Cotyeldon Seedling axis
0 50.2+0.4 — 117.810.8 —
2 180.2+4.9 12.942.7 108.3+1.8 3.644.1
4 204.6+2.8 67.413.7 101.2-45.2 7.312.7
6 224.517.2 90.7%1.9 98.3%1.1 10.3%4.1
8 219.4+2.8 97.5+6.8 90.613.3 13.3%2.2

10 228.4+1.7 128.244.9 84. 7i0: 2 17.212.8

* mg/seedling, as mean-standard deviation.
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Table 2. Changes in crude fat content of soybean seedlings germinated

in the dark
Germinaton % fat on a dry baisis ’ mg fat/seedling
tlme(dlayé) Cotyledon Seedling axis ’ Cotyledon Seedling axis
0 21.6+0.2 —_ 21.5+0.2 —
2 20.4+0.1 12.140.4 19.33-0.6 0.34+0.01
4 18.340.3 4.940.4 17.44+0.4 0.3140.02
6 17. 5i‘_0. 3 3.610.3 16.6+0.2 0.3340.04
8 15.440.3 2.810.1 15.440.3 0.35%0.03
10 14.140.2 2.530.2 14.24+0.7 0.38+0.02
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Fig. 1. Standard curves of lipid by thin layer
chromatoography. Standard lipid comp-
onents developed on silica gel G plates
with n-hexane—diethyl ether—glacial

acetic acid(=80:20: 1),

reaction with dichromate reagent.
(1) Cholesterol palmitate (2) Tripalmitin

(8) Palmitic acid

(5) Lecithin

followed by

(4) Cholesterol
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Table 3. Changes in lipid components of cotyledon during germination of
soybean in the dark
Germination Lipid component (% of total lipid)
time(days) 6 FFA PL FS ES
0 98.8 0.18 0.64 0.31 0.11
2 98.2 0.30 0.86 0.36 0.19
4 97.6 0.58 1.06 0.54 0.26
6 96.4 1.17 1.28 0.72 0.41
8 95.4 1.63 1.56 0.92 0.51
10 94.7 1.91 1.68 1.09 0.64

Abbreviations used throughout this paper:
FFA:Free fatty acid, PL:Phospholipid, FS:Free sterol, ES:Esterified sterol

TG:Triglyceride,
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Fig. 2. Thin layer chromatogram of total lipids

“from cotyledons of soybeans during ger-
mination periods.

A; standard mixture(cholesterol palmitate,
tripalmitin, palmitic acid, cholesterol and
lecithin), B, C, D, E, F, total lipids
extracted with chloroform—methanol=2 :
1(v/v) after 0, 2, 4, 6 and 8 days of
germination, respectively.

Absorbent: Silica gel G.

Solvent: n-hexane—diethylether—glacial

acetic acid=20: 20 : 1(v/v/v).
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Fig. 3. Thin layer chromatogram of total lipid’
from seedling axis of soybeans during:
germination periods.

Abbreviation as in Fig. 2.

Table 4. Changes in lipid components of seedling axis during germination

of soybeans in the dark

Germination Lipid composition (% of total lipid)
time(days) TG FFA PL FS ES
2 97.7 0.78 0.72 0.42 0.39
4 97.2 1.18 0.67 0.39 0.54
6 97.9 0.64 0.69 0.38 0. 56
8 98.1 0.41 0.76 0.41 0.39
10 98.6 0.19 0.81 0.46 0.37

Abbreviations as in Table 3.
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Fig. 4. Metabolic interrelations of lipids in soybean germination.
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