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Abstract

Dehulled and defatted Korean cottonseed flour was extracted with alkaline solution for 30 minu-
tes and had precipitated the crude portein by adjusting pH 1~12. The general composition and
the amino acid composition of cottonseed protein were analyzed. Crude protein was purified with
sephadex G—100 and G—200, and its component had been identified by disc electrophoresis. Toxic
gossypol was removed by n-hexane, acetone and other solvents.

The results were as follows.

(1) pH 5, pH 7 and pH 4 were the best condition of precipitation of curde protein at single,
two step and water extraction, respectively.

(2) The cottonseed flour which was dehulled and defatted, contained 61.3% of crude protein.

(3) The protein which was isolated from cottonseed flour, contained 20% of glutamic acid, and
comparatively high levels of essential amino acids.

(4) Dehulled cottonseed flour contained 0.97% of total gossypol and could be romoved 70% of
total gossypol by extraction with n-hexane.

(5) 10—13 bands of water soluble protein were found in disc ele&rophoresis, and 10—12 bands
in protein were isolated by single and two step procedures.

(6) The cottonseed protein could be purified by sephadex G—100 and G—200.

(7) 10—20% of gossypol-free cottonseed fluor could be used for animal and human comsumption.
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Suspend in 0.027N NaOH
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1:15 (or water)

Agitate 30 min.
Centrifuge

|
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Fig.1. Single and two step extraction procedure of cottonseed protein from cottonseed flour
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Table 1. Stock Seolution

A) 1IN HCl

24ml

Tris 36. 68
Temed 0.23ml
Water 100mi(pHS8. 9)

B) IN HCI 48ml
Tris 5.98g
Temed 0.46ml
Water 100mI(pHS6. 7)

C) Acrylamide 30.0g
Bis 0. 8¢g
Urea 7.2g
Water 100ml

D) Acrylamide - 10. 0;“ B
Bis 2.5¢g
Urea 7.2¢
Water 100ml

E) Ammonium persulfate 140mg -
Water 100ml

F) Riboflavin 4.0mg
Water 100ml

G) Buffer 10 x (pHS8. 3)
Tris 6.0g
Glycine 28.8g
Water 1000ml

H) Amido black 10B 1.0mg
7% Acetic acid 100ml

1) Bromophenol blue 5.0mg
Water 100ml
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Table 2. Proximate composmon of cottonseed flours

Com%??ltlon Dehulled Dehulled & Defatted
Nitrogen 6.9 9.8
Crude protein 43.1 61.3
Crude fat 28.8 —
Total sugar 4.8 5.9
Ash 7.0 8.9
Moisture 7.2 —
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Table 3. Comparison of cottonseed protein
precipitated by various pH in single
and two step extraction procedures.

Procedure Two step Single step
Comi;t,lgil:rfl Water 0N21051-II‘I 0. 027N NaOH
- ﬁlgt,gﬁ, precip (precipitate % of total wt)
1 2.1 2.0 3.8
2 5.5 5.0 11.0
3 6.9 7.8 19.5
4 9.8  10.5 31.1
o 5.4  13.9 36.8
6 1.5|  19.5 19.0
7 1.2  22.4 8.8
8 0.5 6.8 5.0
9 0.5 4.0 3.7
10 0.5 1.2 2.5
11 0.4 0.8 0.9
1z 0.3 0.7 0.7
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Fig.2. A plote of pH vs.protein precipitates which
were isolated from a single and two-Step
extraction procedures
@99 ;0.015N NaOH O—-OC—0O; 0.027N
NaOH A-A-aA ; Water
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Table 4. Comparison of single and two-step extraction procedures

J’ Extract Isolate
Procedure i H % of total pH of N% Crude
p wt precipitation ° protein
Single step 0.027N NaOH ’ 9.85 61.5 5.0 13.9 87.88
Two step Water 6.70 16.1 4.0 14.9 93.13
0.015N NaOH I 9.78 47.9 7.0 14.8 90. 50
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Table 5. Amino acid composition of proteins isola-
ted from cottonseed.

Amino acid | (gnete) NAOR(ng?8) NAOng36)
Lysine 5.5 3.9 2.5
Histidine 2.3 1.7 2.5
Arginine 10.0 7.9 11.0
Glutamic acid 21.0 17.5 19.2
Aspartic acid 6.7 9.0 8.2
Valine 4.0 4.0 3.5
Serine 3.4 4.0 4.2
Threonine 3.0 2.5 2.5
Proline 3.5 1.0 3.1
Gycine 3.1 1.3 3.5
Alanine 3.0 2.9 3.1
Methionine 1.7 0.5 1.2
Isoleucine 2.3 | 1.0 3.0
Leucine 5.0 4.5 5.3
Tyrosine 3.0 2.5 2.5
Phenylalanine 3.7 | 4.4 6.0
Tryptophan 1.0 \ 0.8 0.9
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Fig.3. UV spectral characteristics of gossypol
drivatives of cottonseed flour in chlo-
roform.
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Table 6. Residual gossypol in samples after extra-
cting with various solvents(Time 24hrs,
Ratio=1: 15)

_ Cottonseed .

\ flour Dehulled & fmltem
chulle solate

\ Dehulled (%) pefatted(%)| (0.015N-
2\ NaOH) (%)
2\ Gossypol
S \kconteint 0.97% 0.56% 0.42%
Water 89% 80% 80%
Methanol 99% 88% 70%
Isopropyl
Alcohol 98% 68% 86%
Isopropyl alc.:
N-Hexane 90% 97% 80%
60 : 40
N-Hexane 30% 87% 70%
Acetone ‘ 48% 85% 76%
Acetone: !
H,0 (70 : 30) | 95% 79% 97%
Chloroform ‘ 55% 77% 95%
Ether t 52% - —
0. }M—oxalic
?{?15!6.05 e 66% 89% 68%
Acetone l

Table 6014 2Eutel ol MER @RAAE n-
hexareo 2 70%7tA HIHME ¢ Aol F& HE=E 4
A9tk =g 0.016N NaONZ mi¥tBA 7 SEEB
Ho] 4 & n-hexaned acetoneol F& wigtolet. wetA
B gossypol MEEAHE MBS dadAE HEE n-
hexaneS Z HIEAD 3 = BRAKE S FEHEEF2:E
FERE ¢ Aoz AAEe

00 tefatted 1:100
X-X crude protein 1:100
0.D.
Li—bs otl 1:100
1.0
Qo dehulled 1:169
0.5
0.4
0.2 b
0.1
7 N
360 400 440 480 520 €0 600 mu

Fig.4. Visible spectral characteristics of gossypo
derivatives of cottonseed flour in chlorofo
rm,
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Fig.5. Polyacrylamide gel electrophoretic pattern of water soluble cottonseed protein.
Electrophoresis was performed in 7.5% polyacrylamide gels in glycine buffer (pHS.3).
Migration occurred from negative to positive for 90min. at 3 mA per gel,
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Fig.6. Polyacrylamide gel electrphoretic pattern of Isolate I and Isolate II protein,
Electrophoresis was performed in 7.5% polyacrylamide gels in glycine buffer (pHS.3).
Migration occurred from negative to positive for 90 min. at 3 mA per gel.
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Fig.7. Fractionation of Isolate I protein on Seph
. adex G—100 column (2.0 X50cm)

Fig.8. Polaycrylamide gel electrophoresis pattern of F-I and F-H Fraction protein.
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Fig.9. Rechromatography of F-II Fraction protein
on Sephadex G-200 column (2.0X%50cm)
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Fig.10. Polyacrylamide gel electrophoresis pattern of F-1 and F-2 Fraction protein.

Table 7. Tentative quality standard of cottonseed
protein concentrate for human comsump

tion
Moisture % (Max) 10.0
Crude fiber 5.0
Protein(N X 6. 25) % (Min) 50.0
Crude fat %(Max) 6.0
Total gossypol % (Max) 1.0
Free gossypol % (Max) 0. 055
Free fatty acid(%of oil) % (Max) 1.8
Available lysine g/10g N % (Max) 3.6
= #
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