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Study on the Extraction and Amino Acid Composition
of White Kidney Bean Globulin

71 Yan,WANG Chang-qing* ,DANG Yan-fei, CHEN Yuan, HUANG Yi-ying, LI Wen-juan
College of Life Science ,Shanxi University , Taiyuan 030006 , China

Abstract : Extraction technology , molecular weight and amino acid composition of white kidney bean globulin were stud-
ied. The result showed that;the optimized extraction technology of globulin was as follows ; concentration of NaCI 2.5 g/
100 mL, solid-liquid ratio 1: 22 (g/mL) , extraction temperature 55 °C , extraction time 5 h,and the extraction yield of
globulin was 31.46% under the above conditions. The salting-out rate of globulin was 73.55% ,when globulin was salted
out at 4 °C for one hour by 60% ammonium sulphate saturation. Six protein subunit bands were detected in the SDS-
PAGE electrophoretogram of globulin, their relative molecular weights were 97.52 ,47.35,33.84,29.62,26.28 and 21.
99 ku,respectively. Five bands were consistent with the subunit bands of isolated white kidney bean protein. In conclu-

sion, globulin contained abundant amino acids,and the essential amino acid content was close to the FAO/WHO recom-

mended pattern. It was a kind of high quality plant protein resource.
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Fig. 1 Effect of concentration of NaCI ( A) ,solid-liquid ratio (B) and extraction temperature (C) on extraction yield of globulin
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Table 1  Results of orthogonal experiment of extraction of white kidney bean globulin

e L S ——— SRR —
’ of NaCl(g/100 mL) to liquid ( g/mL) temperature ( °C) protein( % )
1 1(1.5) 1(1:18) 1(55) 1(4.5) 25.78
2 1 2(1:20) 2(60) 2(5) 25.25
3 1 3(1:22) 3(65) 3(5.5) 26.42
4 2(2) 1 2 3 26.17
5 2 2 3 1 25.61
6 2 3 1 2 28.16
7 3(2.5) 1 3 2 28.87
8 3 2 1 3 29.12
9 3 3 2 1 30.05
k, 25.82 26.94 27.69 27.15
k, 26.65 26.66 27.16 27.43
ks 29.35 28.21 26.97 27.24
R 3.53 1.55 0.72 0.28
®2 BEEHEARIHNEXIRBEAFESHE
Table 2 Analysis of variance of extraction of white kidney bean globulin
7 ZER F SFJr A ¥ F{H B
Variance source Degree of freedom Sum of square Mean square F value Significance

A 2 20.440 10.220 166.72 W%
B 2 4.094 2.047 33.39 BE
C 2 0.835 0.418 6.81
D 2 0.123 0.061 1.00

%2 Error 2 0.123 0.061

Fo.0s (2,2) = 19.05Fy o (2,2) =99.0,

B R, B = REANRERRTZ S8AE05 A;B,C, D, , /Il NaCl ¥ 2.5 ¢/100 mL,
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Fig.2  Ammonium sulphate salting-out curve of white kidney

bean globulin
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Table 3 Amino acid composition and content of white kidney bean globulin (g/100 g)

B Gk R ik SR i
Amino acid Content Amino acid Content Amino acid Content
RAH IR (Asp) 9.59 R (Ala) 3.62 Fi% & R (Tyr) 2.47
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IR (Thr) 3.34 e R ( Cys)
2252 (Ser) 4.67 AR (Val)
HER(Gln) 11.51 AR (Met)
& (Pro) 2.46 SRR (Te)
H& 2 (Gly) 2.96 SERR (Leu)

2.46 AN IR (Phe) 5.75
4.92 AR (Lys) 5.20
1.33 21 %1 (His ) 2.13
3.71 K5 (Arg) 3.80
6.66 R (Trp) -

x4 BEEREANLTIERAMREIERITS (2100 g)

Table 4  Essential amino acid composition and amino acid

score of white kidney bean globulin (g/100 g)

T IR FAO/WHO Hist S SR SREFIN AR
Essential amino acid FAO/WHO pattern Isolated protein Globulin AAS of globulin
HH2 R Lys 5.50 6.52 5.20 94.55
HEEFR + B2 Met + Cys 3.50 3.98 3.79 108.29
R Trp 1.00 1.26 - -
Jha& 2 Thr 4.00 3.79 3.34 83.50
FRA R lle 4.00 3.65 3.71 92.75
ZRE Leu 7.00 6.88 6.66 95.14
KINRIR + B R Phe + Tyr 6.00 9.80 8.22 137.00
R Val 5.00 5.46 4.92 98.40
431 Total 36.00 41.34 35.84
4 é:nt 'L/[,_\' 3 Zhao R (#X % ). Purification and nature research on lose
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