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TOM TAT

XAC PINH LYSINE TRONG THUC PHAM CHU'C NANG
BANG PHUONG PHAP VON-AMPE XUNG VI PHAN

Lysine la mgt axit amin thiét yéu, dong vai tro quan trong trong viéc duy tri nang cao hé mién dich cua
con nguoi. Lysine duwoC cung Cdp cho co thé con nguwoi qua thize an hodc bé sung thém qua thyc pham
chite ning nén viéc kiém tra, kiém soét cac san pham la hét sizc quan trong. Trong nghién cizu nay,
lysine duge xdc dinh bang phirong phdp von ampe xung vi phan sau khi dan xudt héa bang formandehit
¢ pH = 8. San pham sau khi dan xudt héa cé dac tinh khit dién héa trén dién cuc giot thiy ngan va pic
qué trinh kher ti 1¢ tuyén tinh véi néng dé lysine trong khodng tir 5.10° dén 5.10° mol L. Phurong phdp
¢6 @3 nhay va dg chinh xac cao véi gigi han phat hién cua thiét bj (IDL) 1a 1,3.10° mol.L%, gidi han
dinh lrong (IQL) 1a 4.5x10 mol.L™L. g thu hai khi phan tich lgp lai ¢ mic nong dé lysine 5,0x10°®
mol.L™ la 95,5%, d¢ léch chudn 3,0% (n=5). Phuwong phdp nghién ciru di duoc &p dung dé xdc dinh
ham heong lysine trong mgt s6 mau thuéc bé cho két qua phu hep véi phiong phdp sdc ki long hiéu
nang cao (HPLC).
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1. INTRODUCTION However, HPLC is an expensive and requires
Lysine, an essential amino acid is used in the several time-consuming steps prior to the drug
biosynthesis of proteins [1, 2]. It contains an o- assay compared to the electro- analytical ones.
amino group, an a-carboxylic acid group, and a Spectrophotometric method  based on the
side chain lysyl (Fig.1). However, human formation of colored compounds has been a poor
bodies cannot synthesize lysine and need to be selectivity —and  sensitivity [3,4]. The
supplied from food, drugs, and functional electroanalytical methods are considered as
foods. Therefore, determination of lysine in highly selective and sensitive, simple, easy to use,
biological and pharmaceutical samples plays and low cost. In this technique, the hanging
an important role in life science. mercury drop electrode (HMDE) shows wide
O range of electroactive, good reproducible,
HoN \/\/\Hj\ smooth, renewable surface [5,6,7].
OH In this study, differential pulse voltammetry
NH, had been applied to determine lysine followed
Figure 1. Chemical structure of lysine by its derivatives with formaldehyde in
Normally, lysine in food has been determined functional food samples.
by precolumn derivatization RP-HPLC. 2. MATERIALS AND METHODS

2.1. Reagents and instrumentation
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All reagents were of analytical grade. Stock
solution (4x10-3 mol/ L) of lysine was
prepared by directly dissolving the required
weight of lysine in water and stored in a
refrigerator at 0-4°C.

Britton-Robinson (BR) buffers of pH 2 + 11 were
prepared from mixtures of 0.04 mol L* acetic,
orthophosphoric, and boric acids and adjusted to
the required pH with 0.2 mol L sodium
hydroxide solution[7]. 0.5 mol/ L of HCHO
solution were prepared from the HCHO 37%.

All measurements were performed with an
pHAutolab type Il (Netherlands), interfaced to
the electrode assembly 663 -VA Metrohm,
Switzerland), and controlled by software 757
VA Computrace. The three-electrode system
consists of a (HMDE) as a working electrode,
an Ag/AgCI/KCI reference electrode, and a
glassy carbon rod auxiliary electrode. A
stirring rod provided convective transport
during the preconcentration step. All
measurements were thoroughly deuterated with
high-purity nitrogen for at least 5 min.

2.2. Sample preparation

Solid samples: A portion of the sample
containing lysine equivalent to 4x10° M was
accurately weighed, transferred into a 100 mL
volumetric flask, and dissolved and reached to
the mark with double distilled water. The
mixture solution was filtered through 0.45
pm with a Millipore filter (Gelman,
Germany).

Liquid drug samples: A portion of liquid
sample containing lysine equivalent to 4x1073
M was accurately taken drug and moved into
a 50 mL volumetric flask and then diluted to a
volume 50.00 mL with distilled water.

2.3. Analytical procedure

The appropriate analytical solutions (50,00
mL) were transferred to the electrical cell,
followed by adding 20 mL Britton-Robinson
buffer solution and 3.7 mL HCHO 37 %. The
solution was deaerated for about 5 min with
nitrogen gas. Blank sample was prepared as the
sample preparation without lysine. The
voltammogram was recorded by differential
pulse technique in the range -0.8 V to -1.3 V.
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The derivative peak current was measured
at a potential of - 0.98 V. The lysine
concentration in functional food was
determined by the standard addition
method.

3. RESULTS AND DISCUSSION

3.1. Electrochemical reduction
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Figure 2. Cyclic voltammograms in BR buffer
(pH = 8.0) and scan rate 20 mV s, 1) blank;
2) 3%x1075 mol L lysine

Figure 2 indicated that lysine has not directly
electrochemical reaction on the HMDE,
whereas the derivative of lysine has an
electrochemical reaction [9]. The
voltammograms of lysine derivatives were
shown in figure 3. Cyclic voltammetry
conducted on 3x107° M solution of lysine
showed only a single irreversible reduction
peak (Epc = — 1.1 V) in Britton-Robinson
buffer (pH = 8.0) solution containing 0.5 M
formaldehyde.
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Figure 3. Cyclic voltammograms in BR buffer

(pH = 8.0), 0.5 mol L HCHO, scan rate 20 mV s,

1) blank, 2) 3x107% mol L™ lysine; 3) 4.7x10°®
mol L lysine; 4) 6.4x10° mol L lysine
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The effect of scan rate on the reduction peak
potential (Ex) and peak current (o) of lysine at
HMDE was examined by cyclic voltammetry as the
sweep rate ranged from 10 to 40 mV.s™.
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Figure 4. Cyclic voltammetry current (log Ip)
vs. log¥ plot for 3x10° mg L* lysine, BR buffer
(pH = 8.0), 0.5 mol L' HCHO, scan rate from

10 mV stto 40 mV st
Figure 4 confirmed the cyclic voltammograms
of 3.10°mol. L lysine in Britton Robinson
buffer solution pH = 8.0 depending on the scan
rate ranging between 10 and 40 mV.s™. The
electrode reaction was irreversible as shown by
the lack of an oxidation peak in the cyclic
voltammogram.
The peak current (lp) increased linearly with
scan rates of 10 - 40 mV.s? according to the
equation logl, = 0.45 logY - 2.01; R? = 0.96
(figure 4). For such a relation, the slope values
of 1.0 and 0.5 were expected for an ideal
surface and solution reaction species [10].
Accordingly, the slope value (0.45) of the
relationship (log I, vs. logV plot) indicated that
lysine was not adsorbed on the surface of
HMDE. Therefore, the concentration of lysine
should be determined by differential pulse
voltammetry.
3.2. Optimization of conditions for
determination of lysine
3.2.1. Effect of pH on the peak current
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pH is a very important factor due on it’s effect to
the stability of the analyte peak potential peak
current. The results showed that pH had affected
both the peak current and potential. The largest
peak current was obtained in pH ranging from 7.5
to 8.0 (Fig. 5). In this experiment, pH 8 was
selected as the best pH value.

As pH increased, the reduction peak potential
of lysine shifted to negative values and showed
the linear relationship (Fig. 6). The regression
equation was Ep= 0.052 pH+0.06 (R? =
0.981). The slope value of dEpa/dpH was
closed to 0.0592 V pH™ corresponding to the
one H* needed for one electron transferred.
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Figure 5. Effect of pH on the Ip of 3x10-5 mg
L-1 lysine solution, 0.5 mol L-1 HCHO, scan
rate 20 mV s-1, pH from 2.0 to 11.0
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Figure 6. Effect of pH on the peak potential
(Ep) of 3x10-° mg L™ lysine solution containing
BR buffer and 0.5 mol L™t HCHO; scan rate 20

mV s, pH ranged from 2.0 to 11.0

3.2.2. Effect of formaldehyde concentration
Formaldehyde was added to the measurement
solutions to form imine from lysine. The



experimental results in figure 7 showed that the
peak current of lysine depended on the
concentration of formaldehyde. However, as the
HCHO concentration was greater than 0.5 mol. L
! peak current of lysine was insignificant effect.
The optimum HCHO concentration was chosen
at 1.0 mol L™,
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Figure 7. Effect of formaldehyde concentration
on the peak potential (Ep) of 3x10° mg L
lysine solution, BR buffer pH = 8.0, scan rate
20 mV s, HCHO concentration ranged from
0.1to 2.2 mol L

3.2.3. Effect of other parameters

To achieve good results such as high
sensitivity and selectivity, several instrumental
parameters such as scan rate, pulse amplitude
were investigated at 1.7x10°° mol L™ of lysine
solution (pH = 8.0). As the scan rate and pulse
amplitude increased, the peak current increased
but the peak width increased. Therefore, the
scan rate of 20.0 mV s and pulse amplitude of
50 mV should be used to obtain the suitable
sensitivity and selectivity of the method.

3.3. Validation of the method

3.3.1. Linearity and IDL, IQL

Figure 8 indicated that the reduction peak
currents increased linearly with the increasing
amounts of lysine from 5.0x10° mol L? to
50.0x10% mol L. The regression equation I,
(nA)=0.83 Cxx10% (mol L) + 1.87, R2=0,999
(n=7) showed the good linearity of the method.
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Figure 8. The voltammograms of lysine from
5.0%10% mol L™ t0 50.0x10° mol L%, pH = 8,
scan rate 20 mv.s, pulse amplitude of 50 mV,

1) 5.0x10%; 2) 8.0x10¢, 3) 10.0x10°; 4)
20.0x10%, 5) 30.0x10°,
6) 40.0x10°5, 7) 50.0x10° mol L
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The instrumental of detection (IDL) calculated
based on 3xSD of the calibration was 1.3x10°
mol L. The IQL was to be found at 3.3x10D
was 4.5x10°¢mol L.
3.3.2. Accuracy of the analytical method
The repeatability of the voltammetric
instrument was assessed through 10
consecutive measurements with the same
standard solution 3.0x10° mol L of lysine
under the optimum conditions on the same day.
The average peak current was 25.91 nA with
RSD of 5.3 %. These results confirmed that the
proposed method had high repeatability and
precision, which could be applied to determine
lysine in drug samples.
To determine recovery of the developed
method, the spiked sample which was prepared
from B vitamin and lysine was added at two
levels of concentrations 1.10° mol L and 2.0
mol L. The mean recovery of the developed
method ranged from 92.5 % to 100.7 %.
4.1. Application of real sample analysis
The developed differential pulse voltammetry
method was applied to the direct determination
of lysine content in functional food samples by
a standard addition method. The analytical
results were compared with the HPLC [7] and
presented in Table 1.
Table 1. The content of lysine in
pharmaceutical formulations (n=3)

Commercial Proposed HPLC
Pharmaceutical |voltammetric| method
Formulations | method (mg) (mg)
Baby green(3000 | 510015 | 3064+ 4

mg Lysine)
1Q Sirup
. 7400 + 10 7463 £ 7
(7500 mg Lysine)
Bioacimin gold
. 39+1 40.3+2.3
(40 mg Lysine)
Lacto enzyme
. 511+ 3 493.2+6.8
(500 mg Lysine)
Diaprid Taplets 4 40401 40404
mg Lysine)

The contents of lysine in the pharmaceutical
formulation determined by the proposed
voltammetric method were in good agreement




with standard HPLC method and the labeled
values of the products. The calculated values
are shown to be in a suitable range for
analytical purposes, indicating that the
proposed procedure is appropriate for lysine
quantification in pharmaceutical formulations
and functional food samples.

4. CONCLUSION

A fast, simple, and low cost differential pulse
voltammetric method for the determination of
lysine in  pharmaceutical ~ formulation
functional food samples was developed. The
method has been successfully applied to the
determination of lysine in pharmaceutical
formulation samples and functional foods
without pretreatment and extraction. The
results were in good agreement with the HPLC
method and the labeled values. The method
could be used in quality control analysis,

clinical laboratories, and pharmacokinetic
studies.
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