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Soybean [Glycine max (L.) Merr] accounts for 26% of
the total oilsced production in India. Soybean oil haS poor
shelf-life. Oil industries are demanding soybean varieties of
oil content with better natural shelf-life as partial
hydrogenation done to increase oxidative stability is not only
cost ineffective but also leads to formation of trans fatty acids
about which serious health concerns have been raised
(Lichtenstein er al. 2003). The shelf-life of soybean oil depends
upon the oxidative stability of soybean oil which in turn
depend on the fatty acid composition as the rate of oxidation
of linolenic (C18:3), linoleic (C18:2) and oleic acid (C18:1) are
in the ratio of 21.6:10.3:1 (Fatemi and Hammond 1980), i ¢
linolenic acid is the most vulnerable while oleic acid is the
least susceptible to oxidation among unsaturated fatty acids.
Globally soybean cultivars with low linolenic and high oleic
acid content are being scarched and developed to obviate the
need for partial hydrogenation (Fehr er al. 2004, Kristen er /.
2004).

Farly maturing soybean varieties are preferred by the

Indian farmers to avoid late scason drought and to fitinto the
multi—cropping system. In view of this demand, Indian council
of Agricultural Rescarch has undertaken breeding programme
for earlv maturity in soybean as a priority activity under
ISOPOM (Integrated Scheme for Pulse, Oilseed and Maize).
Furthermore. negative correlations observed between oleic
acid content and crop maturity have been reported in oilseeds
(Fernandez ¢t al. 1989, Rani et al. 2005). Hence, under ongoing
screening of soybean germplasm for fatty acid composition
at National Research Centre for Saybean, it was considered
worthwhile 10 evaluate early maturing germplasm accessions
on priority for fatty acid composition.

Of the 2500 germplasm lines grown in a singlerowin3m
length and 0.45 m breadth in the cropping season 2004 in the
fields of National Research Centre for Soybean, germplasm
lines maturing in approximately 90 days were selected. All the
recommended agronomic practices, were followed. Days to
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maturity of each germplasm line were recorded. Seeds from
germplasm lines were hand harvested on their respective
maturity. Mature seeds were dried in a seed drier at 40°C till
they became moisture free. Dried seeds were ground with
metallic pestle and mortar and sieved to get a flour of 100mesh
size.
Oil was extracted from sieved soy flour using petroleurn
cther (boiling point 40-60°C). Methy] esters were prepared
from the oil by interesterification in methanol using IN sodium
methoxide as the catalyst following Luddy et al. (1968).
Prepared fatty acid methyl esters (FAMEs) were separated
and analyzed in gas liquid chromatograph, Shimadzu GCI17A
using capillary column, SGE BPX70. Oven temperaturc of the
gas liquid chromatograph was programmed at 140°C for 3.6
min and subsequently increased to 170°C @13.5°C per minute
and maintained for 3.8 min and finally to 182°C at the rate of
5°C per minute for obtaining best resolution of methyl esters.
The temperatures of flame ionization detector and injector
were maintained at 240°C. The peaks for fatty acid methyl
esters were identified by comparing the retention times with
those of standard methy] esters (procured from Sigma-Aldrich).
The analysis was done in triplicate samples and the mean
values were reported. [

Based upon their maturity period in Indian conditions
soybean genotypes have been divided into early, mid and
late maturing,. Genotypes maturing in less than 90 days are
considered as early maturing genotypes. Tableliindicates the
days to maturity of the early maturing germplasm lines selected
for the study (Tablel). Days to maturity varied from 70 days
for 8 genotypes, namely EC 481219, 481306, 48 1309, 251514,
251770,291448, 39488, 216379 to 90 days for 3 genotypes, viz.
EC 333865,333886,333922. ?

. Table 1 indicates the fatty acid composition of all the
germplasm lines analysed. Palmitic acid (C16:0) ranged from
9.81 for EC 333880 to 19.18 for EC 481306 with amean value of
12.53 in the germplasm lines studied. Per cent stearic acid
(C18:0) content ranged from 2.66 for EC 39488 to 5.4 in EC
333886 with a mean value of 3.87. The oleic acid (C18:1) ranged
from 13.59 for EC 481306 to 47.78 for EC3949Q with a mean
value 0f 26.60. Six germplasm lines viz. EC175330, 39490, AGS?2,
1C222, P955, WT 142 showed oleic acid more than35%. Among
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3or w6) ratio ranged from .45 for EC31 397610 10.10 for
333919. One-year data indicates that soybeanl germplasm
»s EC39490 and AGS2 that exhibited oleic acid more than
% may be employed for developing varieties with improved
dative stability.
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) i DM % fatty acid®

o C16:0 CI8:0 Cl8:1 C182 1 = Y S

7.97

G390 87 1222 4.58 20.75 54.96 6.89 0.36 s
Ecéé;.x',, 87 10.97 414 19.86 57.78 6.83 031 78
EC333865 % 11.50 3.90 23.06 54.51 7.03 0.37 T
EC333886 90 10.37 5.40 25.71 51.90 6.19 0-4‘; e
EC333922 9% 12.95 421 18.27 57.32 7.24 02 1 e

Mean 12.53 387 26.60 50.42 6.53 0.48 :

*Valucs given are mean of triplicate samples

DM. Drymatter, C 16: 0 fall fromgC18:1,C 18:2,CI8:3, M:P,

Correlations studied between various oil quality
parametcrs

Table2

.” -
among fatty acids and oil quality parameters. Palmlt}c ac!d
observed a significant negative correlation with oleic a?ld
(P<0.01). Oleic acid observed highly significant ncgative

Paameter CI80 C18:) C182 CI83 M:P n6n3 correlations with linoleic and linolenic acid (P<0.001) and
Ci60 ns -0.349°* ns ns ns ns positive with M:P ratio (P<0.001). Linoleic acid observefl a
Cis:0 ns ns ns ns ns significant positive correlation with linolenic acid and negative
i 0940°0°-0624°2%0975°°% ms  correlation with M:P ratio (P<0.001). Linoleic (n-6 or w6)/
g:g; Ll ,'35992,4... -,779;... linolenic acid (n-3 or w3) observed highly significant neg?t.ivc
M-P ' - correlation with linolenic acid (P<0.001) and positive -

***p=0.001.**P=0.01: M:P, monounsaturated:polyunsaturated
fatty acids: n-6:n-3, linoleic acid:linolenic acid

polyunsaturated fatty acids, linoleic acid (C18:2) ranged from
31.49in EC 39490 to 60.27 for EC 338846 with a mean value of
50.42 while linolenic acid (C18:3) ranged from 4.40 for 1C222
and EC 39490 109.37 for HAL with a mean value of 6.53. In
soybean varieties, a range of 18.0—48.5, 30.0-55.5 and 4.6
9.0% for oleic, linoleic and linolenic acid respectively has been
observed (Kumar er a/. 2004).
Monounsaturated: polyunsaturated fatty acids (M:P)
* ratio 1s considered as an indicator of oxidative stability of a
vegetable oil. In general, soybean oil possess M:P ratio of 0.5
or less than 0. 5 compared to0 7.0, 2.3, 1.0, 0.5, 0.2 for olive,
* canola. peanut, com and sunflower oil respectively. Efforts
are being made to breed soybean varieties with higher M:P
ratio all over world. In the present investigation M:P ratio
ranged from 0.21 for EC481306 10 1.33 for EC39490 (Table 1). It
ranged from 0.31 to 1.39 in relcased varieties of soybean
(Kumar er al. 2004). Thirty seven germplasm lines exhibited
monounsaturated: polyunsaturated ratio less than 0.5, while
16 germplasm lines showed between 0.5-0.7, 4 germplasm lines
showed M:P ratio value above 0.7 and two germplasm lines
(EC39490.AGS2) exhibited M:P ratio more than 1.0. Another
health related oil quality parameter recommended by World
_Hmlth Organisation is the ratio between n-6/n-3 or wé w3),
1 ¢ linoleic/linolenic acid. It should be between 5-10. Table 1
exhibits n-6:n-3 ratio, which indicates the ratic between linoleic
(n-6 or w6) to linolenic acid (n-3 or w3), ranged from 5.45 for
EC313976 10 10.10 for EC333919 i e all soybean germplasm
Imes'fell into the recommended range of n-6/n-3 ratio of FAQ
that is 5-10. Table 2 indicates various correlations studied

.

;

correlation with linoleic acid (P<0.001). Significant negative
correlations observed between oleic acid, linoleic acid and
linolenic acid are in consonance with earlier reports (Liu et al.
1995, Kumar et al. 2004).

Oleic acid in soybean being a quantitatively inherited
character (Burton er al. 1983), 2 genotypes EC39490 and AGS2
that exhibited comparatively higher level of oleic acid content
in the present study can be employed for pyramiding genes
for high oleic acid content. However, an extensive screening
for fatty acid composition of soybean germplasm available in
the country for exploring lines for still higher oleic acid and
low linolenic acid content is underway.

SUMMARY :

Among unsaturated fatty acids present in soybean oil,
linolenic acid is the most vulnerable while oleic acid is the
least susceptible to'oxidation. Hence, globally, soybeans with
low linolenic acid and high oleic acid are being searched. Fifty
nine early maturing soybean germplasm lines were selected
from germplasm field of National Research Centre for Soybean
and the seeds harvested on their respective maturity were .
analysed for fatty acid composition and the oil quality
parameters, viz monounsaturated (M) :polyunsaturated fatty
acids (P), aratio indicating the oxidative stability of vegetable
oils, and linoleic acid (n-6 or w6) : linolenic acid (n-30rw3),a
ratio important from health point of view, were computed.
Genotypic variation was observed for all the five major fatty
a‘cids of soybean, namely palmitic, stearic, oleic, linoleic and
linolenic acid content. Six germplasm lines, viz EC175330,
EC39490, AGS2,1C222, P955 and WT142 exhibited oleic acid
more than 35%. M/P ratio ranged from 0.21 for EC481306 to
1.33 for EC39490 while linoleic acid (n-6 or w6)/ linolenic acid
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