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Deter mination of the content of main fatty acidsin food legumes by gas
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ABSTRACT: Objective To determine the components of fatty acids in 7 kinds of food legume's seeds (chickpea,
garden pea, broad bean, mung bean, adzuki bean, black soybean and yellow soybean). Methods The seed oils were
extracted with diethyl ether and petroleum ether and the fatty acids were transferred into fatty acid methyl esters by
saponification and methyl esterification methods. The relative amounts of fatty acid methyl esters were determined by
gas chromatography-flame ionization detector. Results Five main fatty acids were contained in each kind of food
legumes and the relative content of linoleic acid was the highest. The relative amounts of plamitic acid in mung bean and
adzuki bean were 24.46% and 20.01% and the relative amounts of o-linolenic acid were 20.13% and 27.86%,
respectively. The content of plamitic acid and a-linolenic acid in mung bean and adzuki bean were significantly higher

than those in the other five food legumes. Summing the relative amounts of the 3 main unsaturated fatty acids, total
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relative amounts of unsaturated fatty acids in mung bean and adzuki bean were low, which were 61.82% and 69.28%, in
chickpea was the highest, which was 86.55%, and in garden pea, broad bean, black soybean, and yellow soybean were
84.66%, 82.25%, 84.47%, and 84.01%, respectively. Conclusion The content of main fatty acids in different food
legumes are distinguishable, but the total amount of unsaturated fatty acids in each seed is high. The veracious
experimental data in this study can provide the basic data support for the evaluation of nutritional value and integrated
development and utilization of food legumes.
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Fig.1 Chromatogram of 18 kinds of fatty acid methyl ester
standards
1 l Ik .'_.i-:lil.f Ly L‘hii.'l\|‘i.':l
L | | Piiigarden pea
I 1 At tbroad bean
I s l | %4 mung bean

‘I—‘J_‘_L Jadzuki bean

, .LJ , 1 &iblack soybean

f/min

Fig. 2 Chromatograms of fatty acid methyl estersin each food
legume
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Tablel Retention timeand fatty acid names of 18 kinds of fatty acid methyl ester standards

(t/min) (t/min)
1 341 C12:0 10 9.56 o- a-C18:3
2 3.75 C13:.0 11 10.33 C20:0
3 4.28 C14:0 12 10.58 C20:1
4 5.55 C16:0 13 11.89 C20:4
5 6.57 C17:0 14 12.88 C20:5
6 7.87 C18:0 15 13.08 C22:0
7 8.16 ci18:1 16 13.44 C22:1
8 8.76 C18:2 17 17.15 C24:0
9 9.16 y- y-C18:3 18 17.73 C24:1
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#2 BRAEH S MEZEREBERMAENEEHE (=10, %)
Table2 Comparison of therelative amount of 5 main fatty acidsin food legumes(n=10, %)
a-
(chickpea) 9.51+0.27 1.57+0.31 36.90+4.61 47.30+4.50 2.35+0.26
(garden pea) 10.03+0.73 3.01+0.18 24.75+2.57 47.36+2.22 12.55+0.98
(broad bean) 12.18+0.46 2.20+0.31 24.30+1.31 52.89+1.02 5.06+0.50
(mung bean) 24.46+0.87 6.52+0.47 4.40+0.48 37.29+1.37 20.13+0.75
(adzuki bean) 20.01+1.90 3.94+0.23 5.65+0.98 35.77+1.25 27.86+1.85
(black soybean) 10.64+0.66 4.00£0.51 21.60+4.21 54.68+3.46 8.19+1.14
(yellow soybean) 11.22+0.47 3.82+0.48 20.89+0.97 54.73+1.44 8.39+0.30
2.4,
10 #* 3 SHMEREFARERERNEESTE. HXREMEMTE
Table3 Linear equations, correlation coefficients (r?) and linear
) 5 ) ranges of 5 kinds of fatty acid methyl ester standards
2 /
() (mg/mL)
C16:0 Y=1434X+13.513 0.9990 0.05~2.00
( ) C18:.0 Y=1536X+13.696 0.9991 0.05~2.00
( ) 2 ,
C18:1 Y=1481X+14.184 0.9990 0.05~2.00
24.46% 20.01% C18:2 Y=723.7X+7.9192 0.9989 0.05~2.00
10% : a- a-C18:3  Y=1540.6X+17.275  0.9989 0.05~2.00
7 , ( 157%),
( 6.52%) : 10 5
( 4.40%  5.65%), , 2 4
( 36.90%) 5
) . , 205 mg/g,
35.77%~54.73% a- 3
, ( 27.86%), 187.77~223.53 mglg ,
( 2.35%) 90%, 32
3 (84.47%)
, 61.82% 4 B 1
69.28%, , 86.55%, 84.66%, 7
82.25%, 84.47%, 84.01%
33 EEH5HMEEEMEBNENSE a- :
0.05 0.10 0.20 0.50 1.00 2.00 ) ;
mg/mL a- 5 )
, 2.3 , a-
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Table4 Content of 5 main fatty acidsin different black soybean samples (n=2, mg/g)

1# 24 3# a# 5# 6# T# 8# O 10#
14.54 13.33 13.69 15.74 15.56 17.54 16.64 13.63 15.70 17.05
391 4.20 3.80 4.42 4.45 6.71 5.77 4.66 5.58 5.85
22.07 23.76 3175 47.60 3391 32.71 34.58 29.66 35.16 35.35

172.25 180.58 147.93 157.25 163.98 169.98 167.55 180.41 170.73 168.98
a- 11.93 11.65 8.10 8.32 9.26 11.24 11.67 13.46 11.37 11.64

224.70 233.52 205.27 233.33 227.16 238.18 236.21 241.82 238.54 238.87
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