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Variation of Sugar Content in Different Parts of Seedling
during Germination in Phaseolus vulgaris

Jong Jin Kim*

ABSTRACT : The experiment was carried out to the find variation of the sugar contents in the
tip and basal part of the cotyledon and remaining portion of embryos in Phaseolus vulgaris seeds
during germination with HPLC analysis method. Water content in cotyledon of kidney bean seed
was about 6.4~6.5 of fresh weight and incresed to 45.8~71.2% during germination showing that
tip part of cotyledon has more water content by 1.1~3.8% compared to the lower part of it.
Higher water onten was observed in the rest parts of the seed except cotyledon such as plumule,
radicle and hypocotyl showing that it increased to 72.2~93.3% depending on the different tissue
organs.

Main important sugars in kidney seeds during germination stages are; raffinose, sucrose, glu-
cose and fructose, and the amount are differed with the kinds of embryo in kianey bean seed
organs and stages of germination. Raffinose amount in kidney bean is increasing repeatly when
seeds become wet but disappear it soon after seed have germinated especially in growing embryo
parts, Raffinose in basal parts of cotyledons were still presented some an amount after germi-
nation, Sucrose is synthesized highly in plumule embryo at the beginning stage of germination
but disappeared it from 5 days after seeding stages. Amount of sucrose in cotyledon of kidney
seeds and seedlings increased continuously after germination. The amount of glucose and fruc-
tose in the cotyledons of kidney seeds during germination varied 5~10% or 5~15% but in the

germinating and growing organs, plumule, they increased continuously after germination.

Key words : Kidney bean, Seed germination, Sugars in seed, Raffinose, Sucrose, Glucose, Fru-
ctose, Cotyledon, Tip part of cotyledon.
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Fig. 1. Sampling method of seedling.
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Table 1. Germination rate, plant height, total length and the number of lateral roots of kidney
bean during the early stages of germination*

Days after seeding (days) .
Contents .
1 2 3 4 5 6 7
Germination rate (%) - 11.7 83.3 96.7 97.5 98.2 98.2
Plant height (mm) - 0.9 15.3 18.5 33.0 45.9 60.4
Lateral root No. per plant - - - 0.6 3.5 6.4 8.4
Total root length (mm) — 0.95 14.2 27.7 45.4 76.2 123.6

*; All data obtained average of 100 plants.

Table 2. Change of fresh and dry weight in the tip and basal parts of cotyledon, and also em-
bryo of seedling of kidney bean during early stages of germination*

Basal part of cotyledon

Plumule + Radicle + Hypocotyl

Days after Tip part of cotyledon

seeding Freshwt Drywt DM* Freshwt Drywt DM*  Freshwt Dry wt DM*
0 2.48g 2.32¢ 93.5% 2.36 2.21 93.6 0.05 0.05 100
1 4.41 2.39 54.2 4.83 2.51 52.0 0.18 0.05 27.8
2 4.82 2.42 50.2 4.75 2.23 46.0 0.64 0.09 14.1
3 4.58 1.80 39.3 4.40 1.67 38.0 1.30 0.15 11.5
4 4.52 1.72 38.1 4.36 1.56 35.8 2.35 0.25 10.6
5 4.49 1.61 35.9 4.31 1.47 3.1 3.55 0.29 8.2
6 4.46 1.51 33.9 4.33 1.42 32.8 5.26 0.41 7.8
7 4.62 1.47 31.8 4.58 1.37 29.9 6.53 0.47 7.2
8 4.70 1.43 30.4 4.55 1.31 28.8 8.20 0.55 6.7

*: All amounts obtained from ten seedlings. * DM ; rate of dry matter
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Table 3. Various sugars content according to the tip and basa! part of cotyledon and remain
portion of embryo in kidney bean during germination stages with HPLC analysis*

Days after Portion of Raffinose Sucrose Glucose Mannose Fructose
seeding  embryos area (%) area (%) area (%) area (%) area (%)
Seed Cotyledon, Tip 18.1 31.8 6.6 4.1 4.4

Cotyledon, Basal 8.8 144 9.2 20.2
Pl + Ra + Hyp * 4.5 4.1 37.0 24.7
1 Cotyledon, Tip 40.5 24.4 3.9 2.6 4.4
Cotyledon, Basal 35.4 19.3 10.8 5.2
Pl + Ra + Hyp* 30.1 18.1 13.6 17.3
2 Cotyledon, Tip 30.2 12.7 7.0 7.3
Cotyledon, Basal 27.5 16.0 8.6 6.2
Pl + Ra + Hyp* 21.5 17.7 16.0 11.4
3 Codyledon, Tip 18.1 20.0 13.0 9.6
Cotyledon, Basal 16.1 27.0 13.3 4.1
Pl + Ra + Hyp** 18.8 28.0 5.9 14.3
4 Cotyledon, Tip 1.9 33.9 4.3 11.8
Cotyledon, Basal 40.5 18.7 10.9
P1 + Ra + Hyp* 5.0 10.5 19.7 204
5 Cotyledon, Tip 4.6 30.4 15.3 7.3
Cotyledon, Basal 5.5 26.0 10.7 6.8
Pl + Ra + Hyp*™ 1.2 46.7 33.7
6 Cotyledon, Tip 1.3 46.2 5.6 7.9
Cotyledon, Basal 1.0 21.1 8.5 4.7
Pl + Ra + Hyp* 42.2 40.6
7 Cotyledon, Tip 51.3 144 8.5
Cotyledon, Basal 16.6 14.4 8.0 ‘ 2.6
Pl + Ra + Hyp** 24.7 46.4
8 Cotyledon, Tip 3.5 54.1 5.0 10.3
Cotyledon, Basal 8.8 43.0 7.5 11.3
P! + Ra + Hyp** 36.2 28.8

* . All detas obtained from 10 bodies, ** ; Plumule + Radicle + Hypocotyl
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Fig. 2. Comparison of raffinose content in the

tip and basal part of the cotyledon,
and also in the embryoes of seedling of
kidney bean according to the germi-
nation stages.
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Fig. 3. Comparison of sucrose content in the

tip and basal part of the cotyledon,
and also in the embryoes of seedling of
kidney bean according to the germi-
nation stages.
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Fig. 5. Comparison of fructose content in the

tip and basal part of the cotyledon,
and also in the embryoes of seedling of
kidney bean according to the germi-
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