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Abstract

Wheat germ protein was extracted and isolated by a Modified Osborne fractionation method
and some properties were investigated.

The results are summarized as follows;

1. Approximate compositions of wheat germ were moisture 10.5%, crude protein 22.8%.,
crude fat 2.4%, crude ash 3.2%, crude fiber 1.5%, respectively.

2. Nitrogen solubilities on various solvents were the lowest as 45.58% by Osborne method
and the highest as 79.49% after sequencial extraction of the H,O, 0.5M-NaCl, 709%-ethanol,
0. IN-NaOH. |

3. Isolated proteins yielded albumin, globulin, globulin, gliadin and glutelin in the proportion
of 20.22: 17.49: 42.58: 19.71, respectively.

4. Spectrophometric cl‘lmromatograms of isolated protein by Regel-filtration were two peaks in
albumin (1; 8.2%, I PI.S%), one peak in globulin (92.8%), respectively.

5. Disc-PAGE patterns were showed about 14 bands in 0.5M-Cl soluble protein, 3bands in
1band in main albumin, one band in main globulin

crude albumin, 2bands in crude globulin,

under pH 8.3 buffer system (Ornstein and Davis method).
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Defatted wheat germ

—Extract with 0.5M-NaCl
—Centrifuge at 5,000rpm for 15min.

l

Super.
(0.5M-NaCl soluble protein)

|

|

Super.
(Alcohol soluble protein)

J
Supler.

(Acetic acid soluble protein

Ppt.
~—Extract with 709 -ethanol
—Centrifuge
|
Pgt.
| —Toxtract with 0.1 N-acetic acid
‘-Centrifuge
|
Ppt.

(Insouble protein)

Fig. 1. Extraction of wheat germ protein by Osborne method.
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Defatted wheat germ
—Extract with 0.5M-NaCl
(or phosphate buffer)
—Centrifuge at 5,000rpm for 15min.
I |

Super. Ppt.
(Salt soluble protein)

—Extract with 709 -ethanol
—Centrifuge
| |

Super. Ppt.
(Alcohol soluble protein)

—Extract with 0. 1N-acetic acid
—Centrifuge

| |
Super. Ppt.

(Acetic acid soluble protein)
—Extract with 0. IN-NaOH

—Centrifuge
[ |
Super. Ppt.
(NaOH soluble protein) (Discard)

Fig. 2. Extraction of wheat germ protein by modified Osborne method(I)

Defatted wheat germ

—Extract with H,O
—Centrifuge at 5,000rpm for 15 min.
[ |

Super. Ppt.
(Water soluble protein)

—Extract with 0.5M-NaCl
(or phosphate buffer)

—Centrifuge
I |

Super. Ppt.
(Salt soluble protein)

—Extract with 70% -ethanol
—Centrifuge

| l
Super. Ppt.
(Alcohol soluble protein)

—Extract with AUC solvent®*
(or 0.1N-NaOH)

I [
Super. Ppt.
(AUC or NaOH soluble protein) (Discard)

*AUC; 0.1 N-acetic acid, 3M-urea, 0.01M-cetyl trimethyl ammonium bromide, (CTAB)

Fig. 3. Extraction of wheat germ protein by modified Osborne method(II).
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Defatted wheat germ

—Extract with 0.5M-NaCl
—Centrifuge at 10,000 rpm for 30min,
—Filtration
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’ ] LOBULIN
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—W shaing (H,0)
—Redissolve with H,0
ALBUMIN

Fig. 4. Isolation procedure of wheat germ albumin and globulin.
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Table 1. Approximate compositions of wheat germ and other crops.
Crops Moisture Crude protein Crude fat Crude ash Crude-fiber
Wheat germ 10.5 22.8 2.4 3.2 1.5
Wheat 11.8 12.0 2.9 1.8 0.3
Rice 14.1 6.5 0.4 0.5 0.5
Barley 14.8 10.3 1.9 2.1 0.7
Corn 10.0 9.4 3.6 1.4 1.2
Corn germ 5.9 23.6 1.0 10.0 3.3
Pearl barley 9.8 14.8 6.3 1.3 1.1
Rye germ 15.0 34.6 9.7 4.3 2.7

Table 2. Solvent extraction of proteins from defatted wheat germ,

Total nitrogen extracted (%)

Solvents 0.5M- 0.1IM-PBS* 70% _ 0.IN- 0.1IN- Total mitrog-
Methods HO NaCl (pH 7.0) ethanol Acetic acid NaOH AUC* en solubility
Osborne method — 22.14 — 18.09 5.35 — — 45.58%
—_ 25.42 — 17.39 6.02 23.41 — 72.24%
Modified 18.72 15.41 — 16.91 — 28.45 —_ 79.49
Osborne method —_ 26.01 — 14.21 — 25.92 — 66.14
19.14 — 11.85 16.98 - 25.12 — 73.09
— — 26.42 19.11 — — 25.98 71.51
— — 25.11 12.97 — 27.42 — 65.5
20.11 8.42 — 12.19 — - 28.74 69.46
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Table 3. Protein contents of each fractions from wheat germ as compared
to those in other crops.
' (% of total nitrogen)
Proteins Crops Albumins Globulins Prolamins Glutelins

Wheat germ 20.22 17.49 42.58 19.71
Rice 8.00 9.50 12.50 70.00
Barley 18.00 14.00 46.00 22.00
Wheat 5.00 10.00 69.00 16.00
Corn 8.80 15.20 34.40 41.60
Peanut 22.80 68.60 5.20 4.40
Sesame seed 16.80 70.90 1.60 10.70
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Fig. 9. Electrophoretic patterns of albumin and globulin by Ornstein and
Davis buffer system (pH 8.3).
1. 0.5M-NaCl soluble protein (Total) I . Crude albumin -
H. Column eluated albumin V. Crude globulin
V. Column eluated globulin
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