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Fig. 1. Gel filtration chromatography on Sephcryl S-300. The
pooled factions from DEAE-cellulose column were concentrated by
ultrafiltration in an Amicon stirred cell with a PM-10 membrane and
applied to a column of Sephacryl S-300 (2.5X90 cm). Fractions of
2.0 m/ were collected at a flow rate of 2.0 m//15 min. The eluent
was monitored for protein and color by measuring absorbance at 280
nm (®) and 405 nm (A), respectively. The content of iron was
measured by atomic absorption spectroscopy (--+).
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Fig. 2. Immunoprecipitation of soybean ferritin with anti-soy-
bean ferritin antiserum. @& rabbit anti-soybean antiserum, 4 pig;
@, @ soybean ferritin 15 pg, 7.5 pg, each); @ horse spleen
ferritin, 10 pg. Samples were placed in 10 pl wells cut in a 1%
agarose plate (1 mm thick), allowed to diffuse for 3 days in a
cold room, washed in dilute phosphate buffer (pH 7.3), and
stained in Coomassie Blue R-250.

Table 1. Concentration of iron in purified soybean ferritin.*

Fe g/ug protein®  mol Fe/mol protein®

soybean FR 831.0x107" 833

pumpkin FR 41.6x107"° 27
‘Soybean ferritin was isolated from germinated soybean seeds grown for
72 hr by using the procedures described in Materials and Methods.
“Iron was quantitated by atomic absorption spectrophotometer by using
iron atomic absorption standard solution. The concentration of protein
was determined by the method of Bradford® by using the Bio-Rad
reagent and gamma globulin as a standard protein.
‘Ratio was calculated by using 560,000 for soybean ferritin and 360,000
for pumpkin ferritin® as molecular weights. FR, ferritin.
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Fig. 3. Iron staining of soybean ferritin and standard ho
spleen ferritin. Ferritin (15 pg) was applied on 3~15% line
polyacrylamide gel and electrophoresis was conducted at cons
voltage (100V), for 22 hr. The gel was stained for iron
described in Materials and Methods. Lane 1, horse spleen ferrit
(Mr ~450,000, ref. 7); lane 2, soybean ferritin (Mr ~560,00!
this study); lane 3, pumpkin ferritin (Mr ~360,000, ref. 8).
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Fig. 4. Molecular weight determination of soybean ferritin H
Sephacryl S-300 gel filtration. Purified soybean ferritin w4
applied to Sephacryl S-300 column (2.5X85 cm) which had bej
precalibrated with marker proteins. The marker proteins were
follows. A: Thyroglobulin (669,000), B: Horse spleen ferrit]
(450,000), C: Catalase (232,000), D: Aldolase(158,000). MW
molecular weight; SF, soybean ferritin. Kav=(Ve-V0)/(Vt-Vo).
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Fig. 5. SDS-polyacrylamide gel electrophoresis of the purified
ioybean ferritin. Ferritin was analyzed by SDS-PAGE on 12.5%
w/v) polyacrylamide gel. The gel was stained with Coomassie blue.
-ane 1, molecular weight markers; lane 2, 20 g of protein mixture
before Bio-Scale Q2 chromatography); lane 3, 5.0 ug of ferritn
rom Bio-Scale Q2 chromatography; lane 4, 10 ug of ferritin from
gio-Scale Q2 chromatography. Molecular weight marker proteins
vere bovine albumin (66,000), egg albumin (45,000), glyceral-
lehyde-3-phosphate dehydrogenase (36,000), carbonic anhydrase
29,000), trypsinogen (24,000), soybean trypsin inhibitor (20,000),
nd o-lactalbumin (14,000).
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for three different plant ferritin subunits in the legume, Vigna

Investigation of useful components in soybean seeds: Purification and characterization of soybean
ferritin

Suk-Heung Oh* and Kyung-Won Seo'(Department of Biotechnology, Woosuk University, Chonju 565-701, Korea,
and 'Department of Life Science and Technology, Graduate School, Woosuk University, Chonju 565-701, Korea)

Abstract : Ferritin from germinated soybean seeds was purified by ammonium sulfate precipitation (0.55 saturation),
ion-exchange chromatography on DEAE-cellulose, gel filtration chromatography on Sephacryl S-300, and HPLC
with Bio-Scale Q2 column. SDS-PAGE analysis showed that the purified ferritin is composed of subunit with an
apparent M, 21,000. The molecular mass of the native soybean ferritin estimated by gel filtration on Sephacryl S-300
and non-denaturing polyacrylamide gel electrophoresis appeared to be 510~560 kDa. Soybean ferritin contained 833
mol Fe/mol protein, which is 31-fold more iron than pumpkin ferritin and stained positive for iron on non-
denaturing gel. Soybean ferritin cross-reacted with anti-soybean rabbit ferritin antiserum.
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