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CHEMICAL EVALUATION OF LUPINE SEEDS
DURING GERMINATION

*
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Chemical composition and some antinutritio-
nal factors of lupine seeds variety "Giza 1"
were evaluated periodically by 24 hours intervals
for 7 days of germination.

It has been found a significant gradual dec-
reases in dry matter, total carbohydrates, crude
fibres content and antinutritional factors such
as trypsin-inhibitor activity and total vicine
during germination period. These decreases were
accompanied with significant increment in albu-
mins and globulins (the major protein fractions),
RNA, soluble non protein nitrogen, reducing and
total sugars.

Lupine seeds germinated for 5-6 days were
characterized by relatively highest percentages
of nutritional compounds such as lipids, crude
protein, ash, soluble sugars, and the lowest
amounts of antinutritional factors such as nuc-
leic acid DNA, trypsin-inhibitor activity and
total vicine and convicine. These results in-
dicated clearly that germination for 5-6 days
led to improve the nutritive value of lupine
seeds.

* Agronomy Dept., Fac. Agriculture, Ain Shams Univ.,Cairo,
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INTRODUCTION

The lupin ( Lupinus £ermés  L.), a leguminous plant,
has a great potential as an available Crop grown in regions
having a temperate climate. Lupine seeds are used as human
food after leaching the toxic alkaloids with water partic-
ularly in Egypt, Sudan, Ecuador, Peru and Bolivia.

Cerletti and Duranti (1979); Mangold (1981) mentioned
that lupine seeds contain 10-20% oil and up to 40% protein
which has no leguminous taste because of its deficient in
sulfur amino acids. They also stated that lupine plants
can be used in animal feeding and as organic fertilizer in
reclaimed soils.

There are many available informations about improvement
the nutritive value of seeds by reducing some of the anti-
nutritional factors such as trypsin inhibitor (Hobday et af
1973); phytate content (Reddy et af ., 1978), total vicine
and convicine (Abulseoud, 1984) in germinated seeds but not
throughout germination. According to our knowledge there
are no available data about the types of changes in carbo-
hydrate and protein fractions, lipids and ash contents as
well as protein inhibitors during germination of lupin
seeds. Therefore, the aim of the present investigation was
to evaluate the chemical composition and some antinutritio-
nal factors of lupine seeds variety "Giza 1" daily throu-
ghout the germination process.

MATERTAL AND METHODS

Materials :

Lupin seeds variety "Giza 1" were obtained from Agric.
Res. Cent., Giza, Egypt. Seeds in two replications were
germinated on wet filter paper for 7 days. Samples from
germlnated seeds were taken daily, dried in an electric
oven at 50 C dehulled and fine grinded before subjecting
to chemical determinations. Two samples were analyzed at
- Zero germination time as a control.

Annals Agric. Sci., 32 (2), 1987.



Evaluation of lupine seeds during germination.

Analytical methods :

1. Dry matter content at 1050C, lipids, soluble non protein
nitrogen (NPN), total nitrogen, total carbohydrates and
its fractions including reducing, non reducing and total
sugars were determined using official methods as repor-
ted by AOAC (1975). The results were calculated as per-
centage on dry matter basis, crude and true proteins
were calculated by multiplying percentage of total
nitrogen and protein nitrogen by 6.25, respectively.

2. Protein fractions such as albumins, globulins, prolamins,
glutelins and non soluble protein (NSP) were estimated
using solvent extractions, i.e., potassium sulfate (5%)
(pH 5.8), ethyl alcohol 70% and sodium hydroxide 0.2%
(Pleshkof, 1976). The results were calculated as per-
centage of true protein.

3. DNA and RNA were determined according to Parijs (1967)
and the data were calculated as mg P/gm dry sample.

4. Trypsin inhibitor activity (TIA) was estimated by the
method of Roy and Bhat (1974) and calculated as mg TIA
mg/gm dry sample on the basis that 1.9 trypsin inhibitor
units (TIU) is equivalent to 1 ug TI (Kakade ¢t 2?7 .,
1969). Total vicine content (mg/gm dry sample) was
measured according to Collier (1976).

Statistical analysis :

The experiment was arranged in complete randomized
design in two replications. The results were exposed to
the proper statistical analysis of variance according to
Snedecor and Cocohran (1969).L.S.D. test at 5% level of
significance was used for comparison between means.

RESULTS AND DISCUSSION

The data in Table (1) show that there was a relative
and significant reduction in the dry matter content during
the first 5 days of germination. This reduction indicated
active mobilization and consumption of some of the stored
materials in cotyledon. It might also be due to high water
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absorption which led to increase fresh weight of seedlings.

During germination, crude protein content decreased
gradually and significantly to its minimal value throughout
the first three days being 44.6 and 40.7% at the begenning
and after 3 days of germination, respectively. Opposite
trend was observed when the seedling reached 4 days old
followed by slight changes up to 7 days old.

Table (1): Some chemical constituents of lupine seeds
during germination.

**************************‘k**

Germination x Dr i x Crude E E Crude :
3 L Lipids % . _« Ash « : ¥

(days) ¥ matter x ¥ proteinx x* fibers *
* * * x & i

: 3 I P x X

0 x 84.15 % 14.43 % '44.56 x3.36 x 2.47 X

1 % 69.39 x 14.39 L 44.24 ¥3.78 ¥ 2.24 %

2 % 37.53 % 15.08  41.87 ¥3.74 x 2.07 %

3 ¥ 33.21 ¥ 15.08 ¥ 40.78 %3.99 ¥ 1.76 %

4 % 31.77 *x 15.23 ¥ 45.58 ¥3.30 ¥ 1.67 x

5 $28.62 ¥ 14.90 % 44.56 %4.00 x 1.44 *

6 ¥ 28.71 E 14.56 % 46.10 ¥3.89 ¥ 1.00 %

7 %28.35 % 15.52 % 45.80 ¥3.76 x 0.56 *

* * x * * *

* X * * % x

L.S.D. at 5% % 2.06 % 1.13 % 2.42 %NS x 0.52 x
® * *® * * *®

* * * * * f

The available data in Table (1) show a slight decrease
in crude fibers content during the first three days and was
significantly reduced by advancing the seedling age up to
7 days. These decreases were from 2.47% down to 0.56% at
the beginning and after 7 days of germination.

These results coincide with those obtained by Abdel-
Hamid e¢f a# ., (1981). They concluded that germination
required mobilization and consumption of some of the stored
materials in cotyledons mainly protein and caarbohydrates.

On the other side, lipids and ash contents were not
statistically affected after one day till 7 days of germi-
nation period (ranging between 14.39 to 15.52% and 2.99 to
4.0%, respectively).
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Table (2) indicates clearly that total carbohydrates
content had gradual significant decrease during the sta-
ge of germination reaching its minimal value after 7 days.
These decreases could be attributed to their mobilization
and consumption during the period of germination.

Regarding the data, a negative relationship was obser-
ved between total carbohydrates content and both reducing
and total sugars during the first two days of germination.
The degradation of polysaccharides under the effect of
amylase enzymes occurred and subsequently total sugars con-
tent was increased. Opposite phenomena was obtained throu-
ghout the third and fourth days of germination. Minimum
reducing sugars and maximum non reducing sugars content
were obtained after 5 days of germination being 0.88 and
6.5% respectively. After 7 days of germination, reducing
sugars constituted most of the total sugars which reached
7.23%, while non reducing sugars was 0.52%. These results
could be attributed to the differentiation of seedling and
formation of primary leaves. These leaves started biosyn-
thesis of sugar molecules and subsequently increased
reducing and total sugars.

Table (2): Carbohydrate fractions of lupine seeds during

germination.
* E3 *
Germination X Total i Sugars (%) p
(days) } carbohydrates ¥ I e % x
: (%) % Reducing ¥ -2 Total X
X 3 % reducing ¥ X
X X b3 X X
E3 * * k3 :
0 ¥ 27,37 : 293 ¥ 3.18 z 6.11 I
1 ¥ 26.22 ¥ 5.07 % 2.16 X 7.23 :
2 ¥ 25,40 ¥5.37 % 2.79 816 g
3 ¥ 24.87 i 0.92 ¥ 6.05 : 6.97 :
4 ¥ 24.28 ¥ 0.92 ¥ 4.09 * 5.0 ;
5 ¥ 23.04 ¥ 0.88 E 6. 50 E 7.38 :
6 ¥ 2153 ® 5.37 % 0.70 x 6.07 e
7 ¥ 20.78 ¥ 7.23 ¥ 0.52 % 7.75 *
* ES * * *
X X X x *
. * * k3 : :
L.S.D at 5% * 1.96 ¥ 0.82 ¥ 0.97 ¥ 0.88 *
* E3 * X *
X x x x x
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Table (3) presents non protein nitrogen and protein
content in dry matter as well as the protein fractions
calculated as percentage of proteln. A" descending trend
was noticed for protein fractions of seeds and seedlings
during all germination periods as follows: Albumins, glo-
bulins, non soluble protein, glutelins ahd prolamins.

It is noteworthy that albumins and globulins repre-
sent the major proportion of proteln. Such results are
in agreement with those of Fox et a? (1964) who showed
that albumins and globulins form always the major fract-
ions in comparison to prolamins and glutelins in legumi-
nous seeds.

During germination, albumins and globulins increased
significantly and reached their maximual values (58.94 and
23.18%) at the third and fourth day , respectively. Gardual
reduction was observed in both fractions as the time of
germination progressed to reach 51.26 and 12.98% 7 days
after germination. '

Prolamins were decreased significantly after one day
during germination followed by statistically stable amount.
Meanwhile, glutelins were generally and significantly dec-
reased as germination progressed (after 6 and 7 days).

Table (3): Protein fractions of lupine seeds during ger-

mination.

* * * :)’: :

* G - % kK 3 i 5 ; .
G- & oy & protein ¥ Protein fractions(% of protein) *
§ nation § (%) : () % = % ¥ = *;
x (days) b b ° f,:Albu—zGlobu—jProla—iGlue—: NSP %
: x s ¥ mins. ¥ lins _$mins J lins X 2
* X X k3 X * X X *
* * * * * 3 x ¥ ¥
- 0 ¥ 1.36 §35.93 ¥ 54.65 5 1710 ¥2.35 ¥9.78 ¥16.12 o
x 1 *1.36 335,74 L 55.58%19.63 ri.14 1810 +15.55 X
b 2 59,48 RR2.87 L 58.65% 21.66 L 1.563 Y B.05 $18.01 o
. 3 29,15 FdB.84 ¥58.94 20.14 *4.24 38.18 $11.50 x
¥ 4 %1.98 £33.21 £51.80%23.18 }1.14 18.48 15.40 }

By *
§ 5 ¥ 1.60 % 34.56 £ b1.11 215.47 21.58 29 .40 §22.44 %
x 6 ¥1.98 [33.73 ¥51.12516,05 -5 1.22 06, 86 74,75 x
x 7 ¥2.02 ¥33.18 ¥51.26312.98 $1.23 (5.9 T §28.62 ¥
* X X ¥ * * : * *
*L.8.0. f1.16 § 1.790 L 2.24% 1.16 ¥0.91 $1.34 i 2.29 *

o 5 E'3
yat 5% & x X X M X x 3

* NPN= Non protein nitrogen. ** NSP= Non soluble protein
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The observed reduction in protein with notable incre-
ment in albumins and glchulins during the first three days
cf germination was due to the degradation of high molecu-
lar weight protein (NSP). As germination period advanced,
non soluble protein was cignificantly increased and took
place at the expence of albumins and globulins. Similar
findings were obtained by Abdel-Hamid et a? ., (1981).

Regarding the data in Table (4), desoxy ribose nucleic
acid (DNA) showed gradual decrease reaching its minimum
value at the fifth day of germination stage. This decrease
reached 22.2% from the origin followed by further increment
to reach its original amounts. Whereas, ribose nucleic
acid (RNA) reflects opposite phenomena and increased by the
rate of 43.3% for the same period of germination.

Table (4): DNA and RNA (mg P/g dry matter), trypsin inhi-

bitor activity and total vicine (mg/g dry sample)
of lupine seeds during germination.

: .
% . : i % x
*Germination ¥ Mg P/g dry matter~£ Mg/g dry matter %
*  (days) x = X X
* ¥ DNA X RNA X TIA * Total *
* : x * ¥ <vicine ¥
3 P 3 * * *
i 0 ¥ 0.27 ¥ 0.30 ¥ 1.58 % 5.0 :
: i x 0.27 & 0.30  F  2.11 % 4.3 *
X
X 2 § 0.22 ¥ 0.3 % 2.1 % 3.3 x
¥ 3 ¥ 0.22 ¥ 0.41 ¥2.63 % 3.1 X
X 4  0.27 § 042 % 3.16 & 2.8 x
X 5 fo0.21 ¥ 0.43 % 2011 2.5 *
x 6 ¥ 0,27 ¥ 0.42 Po1.18 & 2.4 *
X 7 ¥ 0.28 ¥ 0.43 ¥ 1.05 2.4 ¥
*® * % i) s -):
X X d X * -k

The results indicate also that germination process
affected both trypsin-inhibitor activity and total vicine
content reaching their lowest amounts after 6 days of
germination.

From the above mentioned results it could be concluded
that germinating lupine seeds for 5-6 days before fertilization
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inprove their nutritional value by decreasing the amount

of antinutritional factors such as trypsin-inhibitors and
tctal vicine. Standal (1963) and Kasia et a? ., (1966)
showed similar findings in their studies on soybean proteins.

REFERENCES

Abdel-Hamid, M.F.; Shadi, A.I. and Abdel-Hamid, M.F.(1981).
Effect of fome growth regulators on soybean seeds
during the stage of germination. Research Bulletin
No. 1509, Ain Shams Univ., Faculty of Agric., pp.
1-15.

Abulseoud, E.I. (1984). Natural toxic constituents in some
Egyptian legumes. M.Sc. Thesis, Food Sci. Dept.,
Fac. Agric., Ain Shams Univ., pp. 73-81.

AOAC (1975). Official and Tentative Methods of Analysis.
Association of Official Agricultural Chemist.
124h E4., Washington, D.C.,

Cerletti, P. and Duranti, M. (1979). Development of lupine
protein. J. AOCS 56 : 460-463.

Collier, H.B. (1976). The estimation of vicine in fababeans
by an ultraviolet spectrophotometric method. Can.
Inst. Food Sci. Technol. J., 9 : 155-158.

Fox, D.J.; Thurman, D.A. and Boulter, D. (1964). Studies
on the proteins of seed of the [eguminoseae. .
Phytochemistry, 3 : 417-418.

Hobday, S.M.; Thurman, D.A. and Barver, D.I. (1973). Pro-
teolytic and trypsin inhibitory activities in
extracts of germinating PLAum safivum seeds.
Phytochem., ]2 : 1041-1045.

Kasia, T.; Ishikawa, Y.; Obata, Y. and Tsukamoto, T. (1966).
Changes in amino acid composition during germinat-
ion of soybean. Changes in free amino acids,
nitrogen compounds and total amino acids. Agric.
Biol. Chem. (Tokyo), 30 : 973-978.

Annals Agric. Sci., 32 (2), 1987.



965
Evaluation of lupine seeds during germination.

Kakade, M.L.; Simons, N. and Liener, I.F. (1969). An
evaluation of natural vs. synthetic substrates for
measuring the antitryptic activity of soybean
samples. Cereal Chem., 44 : 518-523.

Mangold, H.K. (1981). The lupin. An under exploited plant.
J.A.0.C.S. 58 (2): 90-93.

Parijs, R.V. (1967). A procedure for the quantitative
determination of DNA and RNA in plant tissues.
Archives Internationales de Physiologie et de
Biochemie, 75 : (3): 474-485.

Pleshkof, B.P. (1976). Biochemical analysis in Crop Science.
Ed. by Colus, Moscow, PP. 43-45.

Reddy, N.B.; Balkarishnan, <.V. and Salunlshe, D.K. (1979).
Biochemical studies on blackgram. 2. Effect of ger-
mination and cooking on phytate phosphorus and
certain minerals. J. Fd. Sci., 43 : 540-549.

Roy, D.N. and Bhat, R.V. (1969). Trypsin inhibitor content
in some varieties of soybean and sunflower seeds.

J. Sci. Fd. Agric., 25 : 765-769.

Snedecor, G.W. and G.W. Cochran (1969). Statistical Methods

61thed., Iowa State Univ. Press, Ames,Iowa, USA.,
PP. 1-42.

Standal, B.R. (1963). Nutritional value of proteins of
oriental soybean foods. J. Nutr., &] : 279-285.

(Received October, 1986).

Annals Agric. Sci., 32 (2), 1987.




El-Habbal and Attia.

R UEY TR ET | | I WA I S DOt | RN L]

+®

X
" Bl g Ul o sl il st
e T B L VY O [P | B ¥S C R PO N | o =

L5183, La) olpadl (omay Solessl S 001 o5 Ludll dulys Ciad
Baedy OLY) W s s LS Linge O G5a2) o e @ 500 2
el v

i alsd) doldd b (20 S polasol dul yudi e asy
bosite Jia G1A2 6, L0 olsadl ¢ el GV ¢ 2SI O unags S
oS plsaYl T ¢ OV §,55 S IS prenilly menil b LS
O GLsapladly Gliga iV o K Spime £ LS, b Lygouas
@Sl gaz s RNA Sasd) el ¢ (Guoy ol Lt
RS PRE LS EN | R I N | PP PL PR |

) T 520250 Lol \ Z 0 8 ST e ) s
LOIIA ol ¢ L) asy ol ¢ Olaall e D510 S,
Labide 8,0l shydl 28" slasl, LI @l Ll ¢ sl S 8 e
G———tet ] ¢ e 0 50 bads ¢ pya Sygill paladl Jie
C sl LA Lol by i Soho Lee IS

Annals Agric. Sci., 32 (2), 1987.



