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Variation in Total Amino Acid Percentage in Different Portions of

Peanut Cotyledons’
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ABSTRACT

Six peanut (Arachis hypogaea L.) varieties were analyzed for
amino acid concentration among four consecutive sections across
the two cotyledons. Significant differences were found among
varieties (average 60% of total variation), among seeds (average
15% of total variation), and for some amino acids between sec-
tions (average 2.7% of total variation). With the exception of
glutamic acid, proline, and histidine, varietal differences ac-
counted for most of the variability found. Therefore, it appears
that partial seed analysis for amino acids may be useful in genetic
studies and for breeding selections.
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Due to low levels of several essential amino acids, the
protein of the peanut (Arachis hypogaea L.) is considered
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to be of poor quality (2, 3). It is hoped that the amino acid
distribution might be improved through plant breeding.

Young et al. (9) found varietal differences in the amino
acid composition of sixteen peanut lines. These genetic
differences for amino acid composition suggest that var-
ieties with superior protein quality can be developed.

Various chemical analyses have been reported on por-
tions of the peanut cotyledons by Tai and Young (7).
Highly significant differences for the effects of variety,
seed, section, and section x variety interaciton were
found in percentage protein in four cross sections along
the longer axis of seeds from six peanut varieties. They
concluded that analysis of half-cotyledons may be used for
determining the protein percentage of peanut varieties
on an individual seed basis.

The purpose of this study was to determine the useful-
ness of partial seed analysis for amino acids in peanut
cotyledons from six peanut varieties. If the seed half op-
posite the embryonic end can be used for representative
amino acid analysis, the remaining half can be germi-
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nated. This would allow for more rapid selection of a
breeding line containing the desired amino acid levels.

Materials and Methods

Six peanut varieties, consisting of two spanish (A. hypogaea ssp. fas-
tigiata var. vulgaris) types, Tifspan and Spancross, two valencia (A.
hypogaea ssp. fastigiata var. fastigiata) types, Tennessee Red and White
Manyema (PI 270773), and two virginia (A. hypogaea ssp. hypogaea var.
hypogaea) types Florunner and F 334-A-B-14 were used. The peanuts
were field grown at Tifton, Georgia in 1973, stack-cured, hand-shelled
selecting only sound mature seeds by kernel and pod characteristics,
and stored at -18 C until analyzed.

The sections of five sound mature seeds per variety were prepared as
reported by Tai and Young (7). The sections were numbered consecu-
tively from one to four with section four at the embryonic end of the
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tical analysis, the raw data were converted to percent of total amino
acid residues to minimize effects due to differences in protein content.
The data were analyzed by the analysis of variance (5) and Waller-Dun-
can procedures (8). The error term for testing differences among var-
ieties was seed within varieties; for part and variety x part it was part by
seed within variety. The residual mean square was used as the error
term for the remaining effects.

Results and Discussion

Table 1 shows that although a large amount of variation
in amino acid content in peanuts is due to differences

Table 1. Mean squares with level of significance for components of an-
laysis of variance for amino acid composition.

seed. v S(v) P VXP PXS(V)

The samples were defatted by placing each section in a 20 ml vial con- df = 5 2 3 15 72
taining 15 m] of diethyl ether and crushing with a glass rod. The vial was
allowed to stand until the solution was clear, and the ether was then de- ASP 1.568 * 0.109 ** 0.189 ** 0.197 * 0.029 +*
canted. The procedure was repeated twice and the residue allowed to ;1::5 g.‘;gi e ggg}’ x> g 812(7] ;S gg;g ;; gggﬁ **
dry. 724 ** .080 ** . .034 **

For amino acid analysis, samples of the peanut sections were hydro- ﬁkg 1212 ;g - 8532 < 82?2 :g 8 12;]2 :g glzfg ;;
lyzed by a modification of the method of Roach and Gehrke (4). Twenty- GLY 6.694 *w 0.345 ** 0.428 * 0.266 * 0.141 **
five mg of residue was weighed into a screw cap tube to which 20 ml of ébSA ?:ﬁ - gg;g - g;gg - gg?g - gggg i
ﬁN H;]l wiasoac(ljdzfed. 2A}flter ;ll:lshix&g with }:ﬂtro%en gas, th; ;ubesh \l;f;l;} xé% %ggg - g.ggg hid g.ggs NS g.g;l} ; NS g. g:]ig e
eated at 14 or r. e pH was then adjusted to 2.2 wit . — . : . ol . ** . *
NaOH and the sample diluted to 50 ml in a volumetric flask with pH 2.2 {tﬁ “55 P 812? 2 e g:ggg :g gg]z :g 8:333 :2
citrate buffer. The amino acids were quantitated by ion exchange ;:ER §'ng b g-ggg " 8.509 NS 0.098 * 0.044 NS
chromatography as described by Spackman et al. (6) using a Durrum HIS 5310 NS 246 +* 0.0g? :g gggg :g gggg NS
Model D-500 with a 1.75 mm x 48 cm column packed with Durrum high- LYS 1.367 ** 0.092 *+ 0.052 NS 0.044 NS 0.027 **
resolution cation exchanger (bead diameter, 8 = 1 wm). Each sample ,'{,’{'é }g}?g - 3 g?g - g},gg % 3}32 Y 8?367 -
was analyzed twice on the amino acid analyzer. The amino acids eluted SUM 143780 ** 5588 ** 8128 ** 1473 Ns 1733 *
in the following order: aspartic acid (ASP), threonine (THR), serine
(SER), glutamic acid (GLU), proline (PRO), glycine (GLY), alanine ** = Significant at the 0.01 Tevel
(ALA) cystine (CYS), valine (VAL), methionine (MET), isoleucine ¢ = Significant at the 0.05 Tevel
(ILE), leucine (LEU), tyrosine (TYR), phenylalanine (PHE), histidine ‘P:S z e::iz’ts“‘f’““t
(HIS), lysine (LYS), ammonia (NH,), and arginine (ARG). Prior to statis- I; = ;ar; = section

Table 2. Variety and part means with the Waller-Duncan multiple range test for each amino acid (percent of total).
Variety] Seed Part
1 2 3 4 5 6 1 2 3 4

ASP  12.43 a 12.35a 12.17 b 12.43a 11.96c 12.06 bc 12.30 a 12.26 ab 12.21 bc 12.17 ¢
THR 2.66 a 2.68 a 2.65 a 2.54 b 2.41 ¢ 2.46 ¢ 2.55 b 2.58 a 2.58 ab 2.55 b
SER 5.20 b 5.33 a 5.17 b 4.58 d 5.02 ¢ 4.97 ¢ 5.05 a 5.03 a 5.03 a 5.07 a
GLU 16.74 b 16.82 ab 16.60 bc 16.99 a 16.48 ¢ 16.63 bc 16.81 a 16.71 a 16.68 a 16.64 a
PRO 6.07ab 5.80b 5.88b 6.23a 6.36a 6.32a 6.0 a 6.22 a 6.15a 6.02 a
GLY 6.32 b 6.17 b 6.12bc 5.88 ¢ 6.61 a 5.41 ¢ 6.0 b 6.07ab 6.21a 6.03Db
ALA 4,12a 4.07ab 4.03b 4.03 b 3.87 ¢ 3.86 ¢ 4.00b 4.04 a 4.02 ab 3.94 c
CYS 1.37 ¢ 1.41c 1.40c 1.72ab 1.80a 1.67b 1.54 b 1.50b 1.51b 1.70 a
VAL 4,18 bc 4.14c 4.24b 4.51a 3.80d 4.20 bc 4.15a 4.22 a 4.17a 4.18 a
MET 1.43b 1.62a 1.64a 1.13c 1.47b 1.41b 1.44b 1.3 c 1.44b 1.54 a
ILE 3.86 a 3.82 ab 3.89 a 2.76 d 3.53 ¢ 3.65 bc 3.57a 3.59 a 3.61 a 3.58 a
LEU 6.92a 6.97a 6.93a 6.02c 6.64b 6.60b 6.70a 6.65 a 6.68a 6.69 a
TYR 404b 4.00b 4.01b 4.54a 3.89c 4.06b 4.10a 4.13 a 4.10a 4.03 a
PHE 5.44 ¢ 5.38¢ 5.35 ¢ 5.93 a 5.04 d 5.59 b 5.43 a 5.50 a 5.44 a 5.45 a
HIS 3.19 ab 3.00 ab 3.45 a 2.41b 2.75 ab 3.11 ab 2.97 a 3.01 a 2.98 a 2.98 a
LYS 3.47 ab 3.49 ab 3.53 ab 3.46b 3.60a 3.08¢c 3.43a 3.43 a 3.48a 3.41 a
NHg 0.59b 0.74b 0.82b 1.79a 1.81a 1.8 a 1.26 a 1.22 a 1.28a 1.34 a
ARG 11.98 ¢ 12.21 b 12.08 bc 13.04 a 12.93 a 13.01 a 12.62 a 12.45b 12.44 b 12.67 a
SUM 439.52 c 422.39 c 421.44 ¢ 542.14 a 510.13 b 549.43 a  490.84 a 473.58 b 468.30 b 490.66 a

Values with the same letter within rows for variety or seed part are not significantly different

at the 0.05 level.
Variety identification: 1

Florunner; 6 = White Manyema.

= Tennessee Red; 2 = Tifspan; 3 =

Spancross; 4 = F 334-A-B-14; 5 =
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among varieties, there is also much seed to seed variabil-
ity within varieties. The significant difference between
seeds within a variety suggests that partial seed analysis
can be useful in improving the amino acid profile within a
variety while recognizing that environmental as well as
genetic effects may be involved.

Significant differences between seed sections were
found for ASP, THR, ALA, CYS, MET, and ARG. The
variation due to different seed sections contributed only
as average of 2.7% to the variability between samples.

Based on previous results of Young et al. (9), varietal
differences in amino acid concentrations were expected
(Table 2). Florunner and F 334-A-B-14 (both virginia
types) along with White Manyema (valencia type) showed
higher levels of amino acids indicating a higher protein
content than the other three varieties. When the percen-
tages were totaled for the essential amino acids (1) (except
tryptophan which was not measured), the two virginia
types (Florunner and F 334-A-B-14) were 3% lower than
the other four varieties.

Variety by part interactions were nonsignificant for half
of the amino acids (Table 1) indicating that changes in
these amino acid levels between seed parts were similar.
Since the variety by part interaction was significant for the
remaining amino acids, no general pattern for amino acid
content could be applied to all varieties. Even though the
part by seed within variety interaction was significant for
all the amino acids except PRO, ILE, LEU, TYR, and
PHE, its contribution to the variability between samples
was minor.

The statistical model, on the average, accounted for
92% of the experimental variability fesulting in a small

error term. This allowed very small differences to be seen
as statistically significant. With the exception of GLU,
PRO, and HIS, varietal differences accounted for the
majority of the variability with the effect of seed part
being very small.

Therefore, it appears that part seed amino acid analysis
can be useful in genetic studies and breeding selections
especially for initial screening to improve the amino acid
balance of new releases.
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