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Abstract

White and black sesame produced in Korea were defatted with ethyl ether or
n-hexane. Defatted sesame meal was extracted with water and salt solution, and
protein extraction was precipitated at various pH 1 through 12, with trichloro acetic
acid (TCA), tannic acid and ammonium sulfate, respectively. Protein was purified
by Sephadex A-253, G-75, G-100 and G-200, and identified its protein fraction by
polyacrylamide gel electrophoresis. Amino -acids compostion of protein in white
sesame was analyzed by automatic amino acid analyzer. Protein contents of white
sesame, black sesame and sesame meal are 20. 5%,19.2%, and 44.7%, respectively.
n-Hexane was the most suitable solvent for extraction of oil from sesame. Crude
protein precipitation was better in higher pH. The protein extraction was more
effective with the solution containing sodium chloride under the pH8, Globulin in
total protein was high and prolamin was less than in other cereal proteins. Glut-
amic acid contents of white sesame and sesame globulin were 17.1%, and 20%,
respectively. Both proteins contained relatively high levels of essential amino
acids. 12-13 bands were found in water soluble protein and 2 bands in salt soluble
protein were detected by the disc gel electrophoresis, and were identified in both
of white and black sesame. The salt soluble . prétein of white sesame could be
purified by Sephadee G-100 and G-200, '
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suspended in distilled water (1 : 15)

agitated 30 min
centrifuged 30 min
repeated three times
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suspended in 70% alcohol (1:15)

] Residue
(Albumin) suspended in N NaCl (1 :15)
agitated 30 min
centrifuged 30 min
repeated three times
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Extract B Residue
(Globulin)
agitated 30 min
centrifuged 30 min
repeated three times
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Extract C Residue
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suspended in 0.5% NaOH (1:15)
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centrifuged 30 min

repeated three times
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Fig. 1. Fractionation flow sheet of sesame protein
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Fig. 2. Extract prosess of sesame protein
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Table. 1. Chemical composition of Korean sesame

Chemical composition(%;)

Sample Moisture Crude Crude fat Nitrogen free Crude Ash
protein extract fiber
White sesame 6.80 20.50 51.50 12.10 3.70 5. 40
Black sesame 6.10 19.20 47.30 11. 40 9.10 6. 90
Meal defatted 5.20 44.70 4.20 23.50 10.90 11.50
Table. 2. Relative Yields Per centange of sesame oil
Extraction time(hour)
Method 1 2 9 24 36 Total fat
Pressure method 95.1% 100% 100%
(49.0)* (51.50) (51.50)
Ethyl ether extraction 60.6% 67.0% 91.0% 95.9% 100% 100%
(31.3) (34.5) (46.9) (49.4) (51.50) (51.50)
n-Hexane extraction 68.5% 75.3% 92.8% 97.7% 100% 100%
(85.3) (38.8) (47.8) (50.3) (51.50) (51.50)
*( ) : absolute yield
47l gel & Densitometer & A-§3ke] 570  AAute] v 44.7% 2 B B HEEHe] &H
nm 9} 4 scanning®3}-¢] o, k.
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Fig. 3. Protein solubility profile of sesame-

meal in aqueous solution at various
pH
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Table. 3. Sesame protein precipitated by
various conditions

Extaction method Yield(g)

1) Supernant solution (50m{) 0. 2969
heated in boiling water (pH6.4)

2) Tannic acid solution 0. 2966
(1% tannic acid in. 2NCH,COOH)
added 20m! into supernant
solution 50m! (pHS.5)

3) Added TCA(50%) 10m! into 0.3013
supernant solution 50m! (pH1.3)

4) Added TCA(20%) 10m! in to 0. 2456
supernant solution 50m! (pH1.9)

5) Added ammonium sulfate 20g 0.3027

into supernant solution 50m! (pH1,7)

6. OfD|‘-B% MRT k) HE

A3t - MY obuxf MR Table 4
9} o] glutamic acid 7} 17.1% 2 7}4 wgon
Ao =R E ook 2R GHFH] Pes gt

sled., 283 A K5¢] albumin 3} globulin ¢
amino acid KL glutamic acid, arginine 3}
aspartic acid 7} vbzbe] 7} me] GHEHe ¢
EAe] EAow et MA olRl=BME 2E FH
FH ddddh. s AAEHEL FEEAER.
o} obnlxfis HR A lysineo] A-Lzle) #A
olnE FEAE =Sz FiHse AxrY-
o] Belgle AEEGEIY
7:139 g e BEE 2 dFH A7 o
da =g Fooh &+ LR
Hs FL Aol LR )

Table 4. Amino acid contents of white.

sesame protein

lysine o] ¥] 54

lysine &

Amino acid content
(g/100g sample)

Defatted Water Salt
Amino acid  sesame soluble soluble

protein protein protein
Isoleucine 3.81 4.43 5.06
Leucine 5.77 7.43 7.79
Lysine 2.68 4.77 2.14
Methionine 2°99 2.95 2.46.
Phenylalanine 5.05 6.75 5.19
Threonine 4.12 4.22 3.50
Valine 5.57 5.91 5.97
Alanine 4.54 5.91 5.19
Arginine 12. 48 8.86 14. 80
Aspartic acid  5.46 10.97 9.74.
Cystine 1.44 — -
Glycine 10.73 5.91 5.19
Histidine 2.47 2.24 2.76.
Proline 6.19 4.22 3.50
Serine 5.05 3.80 3.50
Tyrosine 3.92 4.22 11.15
Glutamic acid 17.64 17.26

18.96
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A. Water soluble (White sesame) B. Water soluble (Black sesame)

N

C. Salt soluble (White sesame) D. Salt Soluble (Black sesame)
Fig. 5. Electrophoretic pattern of sesame protein
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