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RAPID ESTIMATION OF LYSINE BY HIGH VOLTAGE ELECTROPHQRESIS

K. N. SRIVASTAVA anp S, L. MEHTA
Nuclear Research Laboratory, Indian Agriculiural Research Instirute, New Delhi 110012

ABSTRACT

High voltage electrophoresis technique has been adopted for rapid estimation of lysige,
Pyridine : acetic actdd water (100 :10:800 v/v), pH -2, gives excellent separation of lysine,

argioine, histidine,

glutamle acid and aspartic acid. - Each separation takes

20-30 min, at

3,000-4,000 volts. . The values obtained agreed very closely (7-0:-0967) with those obrained

by the manometric method.

CONSIDERABLE progress bas been made in rapid
estimation of protein by different techniques.
Since lysine happens to be the first limiting amino
acid i almost all the cereal grains® 3, its estima-
tion is qu te important in the improvement of the
proten quality and mn the development of
varieties with higher nutritive value. At present
lysine is mostly estimated either by employing
autoanalysert or by Warburg techniqued, In both
the cases lysine is decarboxylated and the resultant
carbondiox’de produced is estimated either mano-
mztrically or colornmetrically.

When a large number of samples has to be
analysed, these fwo methods cannot be used as
screen g techniques. The first one requires
expensive equipment and °‘the second method is
time consuming and enzyme dependent. Colori-
metric method for lysine estimation has also been
reportedab. In the present study high voltage
elecirophoresis has been adopted for the rapid
estimation of lysine. In this procedure it 15 not
necessary to completely remove the hydrochloric
acid after hydrolysis and the acid c¢an be
neutralised by the addition of alkali after the first
evaporation. This raves considerable amount of
ttme. The pyridine ;: acelic acid : water buffer
system. (pH : 6-2) gives good resolution for lysine,
arginine, histidine, glutamic acid and aspartic
ac’d and all these amino acids can be estimated.
Values for lysine as estimated by high voltage
electrophoresis and Warburg technique agreed
crosely.

EXPERIMENTAL

A weighed sample (250 mg) was mixed with
8 ml 6M HC! in hydrolysing tubes and scaled
after evacuation. Hydrolysis of protein was done
at 110° C for 18 hr. Hydrolysate was filtered’ and
the filtrate collected was evaporated and the residue
was d'ssolved in 1ml buflee and  neutralised
NuOH (6 N).

The chromatographic paper (20 x 40 cm) was
impregnated with pyridine : acetic acid : water
(100 : 10 : 800 v/v) pH 6-2 and the excess buffer
was removed, Sl of the sample was applied at
the centre. Electrophoresis was carried out using
Camag High Voltage Electrophoresis equipment at
30004000 volts for 20-30 minutes depending on -
the voltage applied. After this the paper was
removed, allowed to dry in air and sprayed with
ninhydrin (0-29 in ethanol). The colour was
developed at 110° C for 2 minutes. The spots were
cut and eluted with 70¢% acetone and read at
590 nm. The guantity of lysine was calculated
from a standard curve preparcd in the same way.

Lysine was also estimated by ¢onventional Warburg
techniqued,

RESULTS AND DisCuUssioN
Of the different buffer systems tried pyridine ;

acetic . acid : water (100 : 10: 800 v/v) pH 62
gave good separation and resolution for the five

amho ac.ds, lysineg, arginine, histidine glutamic
ac:d and aspartic acid (Fig. 1). Sample was
applied in the centre of the paper. Lysine,

argin'ne and histidine migrated towards the cathode
while glutamic acid and aspartic ac'd migrated
towards anode. The other amino a¢'ds rematned
very near the origin where the sample was apphed.
In this estimation the pli of the bufler is quite
critical as the lower pH was found to sepurate
other am'no acids as well but the separation of
lysine from arpiniine and histid'ne was not  good.
At 4000 volts cach separation tookh 20 nunt, only
and three samples in duplicate were applied cach
time,

The amount of Jlysing obitaned in 1Y iferent
samples representing maize enlosperm, embiyo and
pericarp by th's techaigue as well as conventional
Warburg technigue s chown in Toble 1§t 18
seen that the amount of lysine obrained by hgh
voltage electrophoresis Iy in very Jlose agreement
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with ihe amo mt obtained by Warbuig technique.
Fhe coniclatizn cocdiicent value was 0-987. High
vo'tage clec:apho evs technigne ‘s moch faster
than the Warcurge teelnigue and complete removal
of the acnd et hvdioh sy -5 not necessary and acid
can be neutrafised w th alkah after fArst evapora-
. on thereby saving considerable time,
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ammo acids by High
Voltage electrophoresis. Top to bottom : Lys'ne,
argin ne, histid'ne, neutral amino acids, glutamic

acid and aspart’c acid. Line at the centre represents
origin where the samples were applied.

6. 1. Separation of

Besides the est'mation of lysine, other amino
ac’ds, namely, arginine, histidine, glutamic acid and
aspartic acid can also bs estimated, This is nof
rossible with either Warburg technique® or colon-
metric estimation for lysine4 6, Since this method
ts rapid, it has a potentral to be used as a
screeming technique for estimation of lysine.
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TABLE }

Lysine conient in /100 g as determuined by High Voliage
Electrophoresis and Warbirg technique

High Voltage Warburg
Samipie No. Electrophorests Method
Mcthod
Opaquc-2 kerncl 0-34 0-31
’ 0-32 0-32
- 0-36 037
. 0-40 0-39
e 0 19 0-40
- 0-38 0-40
’ 0-34 0-313
» 0-32 0-18
Pericarp 0-12 0-12
Opaque-2 Per-
carp 0-19 022
Percarp 0-16 016
Endosperin 0-32 0-34
Embryo 0-48 G- 50
Endosperm 0-29 G-33
Embryo 0-58 0-59
Opaque-2 Endo-
sperm 0-34 0-16
Opaque-2 Embryo 0-50 0-48
Endosperm 0-30 0-29
Embryo 0-59 0-61

Correlation Coefficient — 0-987**
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INSTITUTION OF CHEMISTS (INDIA) ASSOCIATESHIP EXAMINATION, 1977

The twenty-seventh Associateship Examination of
the Institution of Chemists (India) will be
he'd m November, 1977, The last datz for
Registration is 30Lh November, 1976. The Exam na-
tion is recognised by the Government of India as

equivalent to M.Sc, in Chemistry, for purposes of
recruitment of Chemists. Further enquiries may be
made to the Honorary Secretary, Institution of
Chemists (India), Chemical Department, Medical
College, Calcutta-73.




