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ABSTRACT 
 

The aim of this work is to develop a new method for the analysis of agmatine from UV­Visible 
absorption spectra. The optimization of the analytical parameters shows that the stoichiometry of 
the orthophthalaldehyde­agmatine complex is 1:1, the optimal pH is equal to 11 and the stability 
time is about 10 minutes. The analytical performances obtained are satisfactory with very low limit 
of detection (LOD) and limit of quantification (LOQ) respectively equal to 0.121 µg/mL and 0.405 
µg/mL. The relative standard deviation (RSD) obtained of 2.1% shows the good reproducibility of 
the measurements. Interference effects show that the aromatic biogenic amines interfere less than 
linear ones, excepted serotonine. Similarly, a more marked interference is found for chloride salts. 
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Finally, a recovery rate of between 99.4% and 111.7% was found in the grape extract studied, 
showing the effectiveness of the method.  

 
 
Keywords: UV-Visible; spectrophotometry; agmatine; orthophthalaldehyde; grape. 
 
1. INTRODUCTION  
 

Biogenic amines are low molecular weight 
organic bases found in most foods. Some 
amines have aromatic structures (tyramine, 
dopamine, 2­phenylethylamine) and others 
aliphatic (agmatine, putrescine, spermine, and 
spermidine). These amines are produced largely 
by the microbial decarboxylation of amino acide. 
This formation depends on a specific bacterial 
source [1]. At high doses, biogenic amines 
become toxic. Symptoms may vary depending on 
the biogenic amine and the sensitivity of the 
subject [2, 3]. Agmatine, was discovered in 1910 
by Albrecht Kossel in herring sperm [4]. In the 
human body, it is synthesized and stored in 
astrocytes [5] then transported to the cerebral 
nerve endings [6]. It is produced from L­arginine 
through the action of the enzyme arginine 
decarboxylase (ADC) [7, 8]. However, in the 
presence of enzymes such as agmatinase or 
diamine oxidase, agmatine can be transformed 
into putrescine or 4­guanidinobutanal 
respectively [9­11]. Agmatine also has a wide 
range of activities related to nervous system 
functions [12­14]. Indeed, it acts as a potential 
neurotransmitter in the brain [15, 16] by 
regulating for example the level of polyamines 
[17]. In addition, it reduces collagen 
accumulation in diabetics [18], plays a protective 
role against depression in mice [19] and 
regulates epithelial cell growth for wound healing 
[20]. It also increases muscle growth while 
improving physical fitness [21]. This is why the 
presence of agmatine in the body is of great 
interest. Indeed, its presence in foods such as 
meat, fish and cheese serves as a chemical 
indicator of their hygienic quality [22].  
 

Despite these beneficial effects, the consumption 
of agmatine in large quantities has adverse 
effects including gastrointestinal distress, mild 
diarrhea with vomiting and nausea [23]. 
 

Thus, several analytical methods have been 
developed for the determination of agmatine in 
food products. Among these, high performance 
liquid chromatography (HPLC) coupled with a 
UV­visible or fluorescence detector is the most 
widely used [24­29]. Nowadays, 
spectrofluorimetric analysis of agmatine has 

proven to be one of the most efficient [30­32]. 
While agmatine absorbs weakly in the visible 
range, its derivative with several markers such as 
orthophthalaldehyde (OPA), benzoyl chloride, 
(ClB), 4­fluoro­7­nitro­2,1,3­benzoxadiazaole 
(FNBD), 2,3­naphthalenedialdehyde (NDA) 
yields complexes with high molecular extinction 
coefficients (ϵ) at least in the UV­visible range 
[33­34]. These methods are very expensive and 
require qualified personnel for implementation. 
For these reasons, it is necessary to develop 
other methods less expensive and very easy to 
implement with realible sample preparation 
procedures before instrumental analysis which 
lead to achieve an analytical method more 
precise and accurate. To our knowledge, no 
studies on the determination of agmatine by UV­
visible absorption from its complex with a label 
have been found.  
 
Thus, the aim of the present work is to develop a 
new method for the analysis of agmatine by UV­
visible molecular absorption spectrophotometry. 
After optimizing the analytical parameters 
(stoichiometry, pH and stability time), the 
analytical performance was determined. Prior to 
any application in grape, a detailed study of the 
interference effects with other biogenic amines 
and salts likely to be present in the food matrix 
was examined.  
 
2. MATERIALS AND METHODS  
 
2.1 Reagents and Chemicals 

 
Agmatine sulfate (AGM), 97% pure, 
orthophthalaldehyde (OPA), 97% pure, 
hydrochloric acid (HCl), 37% pure, sodium 
hydroxide (NaOH), 98% pure and demineralized 
water were used. All products are of analytical 
quality and were supplied by Sigma­Aldrich 
(Taufkirchen, Allemagne). 
 

2.2 Apparatus 
 

Absorption spectra were recorded using a cary 
100 spectrophotometer scanning between 190 
and 900 nm with a variable pass band of 0.2 to 4 
nm. This apparatus includes two cells, one for 
the solvent and the other for the sample. 
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Absorbance measurements were made using 
two quartz cuvettes with two polished sides (1 
cm optical path). Weighing was done using a 
Sartorius balance with a precision of 0.1 mg. A 
Consort C6010 pH meter and a SL16R thermo 
scientific centrifuge were used. The different 
software used were: WinUV for recording 
absorption spectra and OriginPro 8.5 for data 
processing. 

 

2.3 Procedure 
 

Agmatine (AGM) and orthophthalaldehyde (OPA) 
stock solutions of 10­2 M concentration each 
were prepared in 25 mL volumetric flask in 
aqueous medium. From each stock solution, 
dilutions were made to obtain the desired 
concentration of daughter solutions. The 
solutions were protected from light with 
aluminium foil and stored in a refrigerator at     
277 K. 
 
500 g of fresh grapes were crushed and 
decanted. 10 mL of the liquid obtained after 
decanting was placed in a tube and centrifuged 
at a speed of 5000 rpm for 10 minutes, then the 
supernatant was filtered through a whatman filter 
paper. The filtrate obtained was then protected 
with aluminium foil and stored in the refrigerator 
until use. Prior to any measurement, 1 mL of this 
filtrate was diluted one­tenth in demineralized 
water. 

 
3. RESULTS AND DISCUSSION 
 
3.1 Identification of the Absorption 

Spectrum of the OPA-AGM Complex 
 
For the respective concentration of 8x10­5 M, 
agmatine and OPA absorb weakly in UV visible 
range. However, mixing OPA with AGM results in 
a complex that absorbs significantly in the visible 
range with two maxima located at 269 nm and 
328 nm (Fig. 1). 

 
3.2 Optimization of Analytical Parameters 

 
3.2.1 Determination of the stoichiometry of 

the complex between OPA and AGM 

 
The stoichiometry of the complex is determined 
from the intersecting point of the two straight 
lines translating the evolution of the absorbance 
of the complex according to the concentration of 
one product, the other remaining invariable. In 
our case, the stoichiometry of the OPA­AGM 

complex was studied in aqueous medium (pH 
11).  
 
Initially, the concentration of OPA was set at 10

­4
 

M and that of agmatine varied from 2x10­5 M to 
2x10

­4 
M. The variation of the absorbance of the 

complex versus agmatine concentration shows 
two intersecting straight lines with distinct slopes 
(Fig. 2A). The first line has a positive slope and 
indicates the formation of the complex; the 
second line has a negative slope and indicates 
that agmatine inhibits the absorbance of the 
complex. The point of intersection of the two 
straight lines corresponds to the end of the 
reaction. At this point, the concentration of 
agmatine is equal to that of the fixed OPA; this 
indicates that the stoichiometry of the complex is 
1:1.  
 
A second experiment was carried out, this time 
fixing the concentration of AGM at 10

­4
 M and 

varying the concentration of OPA from 2x10­5 M 
to 2x10

­4 
M (Fig. 2B). This figure shows two 

intersecting straight lines. Their point of 
intersection marks the end of the complex 
formation; this also confirms the existence of a 
1:1 complex. Beyond this point, the excess of 
OPA exalts the absorption of the complex.  
 
In all cases, no change in spectral shape or 
wavelength shift was observed throughout the 
experiment. This 1:1 stoichiometry found is 
consistent with the result obtained in 
fluorescence [30]. 
 
3.2.2 pH effect on the absorption spectra of 

the OPA-AGM complex 
 
pH is an important factor that can affect the 
structure of a molecule by causing electron 
delocalization with a chemical shift of bonds [35]. 
This change in structures can therefore affect the 
absorption spectrum of the molecule either in 
intensity or in wavelength shift. To study the 
effect of pH on the absorption of the OPA­AGM a 
concentration of 2x10

­4
 M of this complex was 

used in a pH range of 1 to 14. For each pH 
value, the absorption spectrum was recorded 
and the intensity of the maximum peak 
determined. No significant change in the shape 
of the spectra was observed, other than a small 
wavelength shift (2 nm) when moving from pH 11 
to pH 14. From the maximum absorption 
intensities (AI) at 328 nm, the variation curve AI 
= f (pH) was plotted (Fig. 3). This figure shows a 
very low absorbance in acidic medium. However, 
in alkaline medium, a remarkable increase in 
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absorption intensity is observed, with a maximum 
at pH 11. This figure shows that the absorbance 
intensity of the OPA­AGM complex increases 
progressively to a maximum at pH 11 (Fig. 3). 
This result shows that the optimal pH is equal to 
11 and this pH value was then chosen for the 
rest of the work. 
 

3.2.3 Study of the stability of the OPA-AGM 
complex 

 
The stability of the OPA­AGM complex (18x10

­

5M) in aqueous medium (pH 11) was studied by 
following the evolution of the absorption signal at 
328 nm over time from the beginning of the

 
 

Fig. 1. Different absorption spectra in aqueous medium (pH = 11) (a) OPA-AGM; (b) OPA; (c) 
AGM and (d) solvent 

 

  
 

Fig. 2. Evolution of the absorbance of the OPA-AGM complex depending on the concentration: 
AGM (A) and OPA (B); (�max = 328 nm; pH = 11) 

 

 
 

Fig. 3. pH effect on the absorbance of the OPA-AGM complex 
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Fig. 4. Stability data of OPA-AGM complex (�max = 328 nm; pH = 11) 
 

 
 

Fig. 5. Calibration for the OPA-AGM complex in aqueous medium (�max = 328 nm, pH 11) 
 
mixing (Fig. 4). The complex formed between 
OPA and agmatine starts to stabilize after 5 
minutes and at about 20 minutes the complex 
appears to be completely stable (Fig. 4). Thus, 
the stabilization time is shorter in absorption than 
in fluorescence [36]. 
 

3.3 Calibration Curve and Analytical 
Performance 

 
In order to better appreciate the interest of this 
method, the calibration of the OPA­AGM 
complex in water was established from the 
absorption peak maxima, while respecting the 
optimal conditions at pH 11 (Fig. 5). We noted a 
good linearity of the straight line with a 
correlation coefficient higher than 0.999. From 
this line, the analytical performances were 
determined: the limit of detection (LOD), the limit 
of quantification (LOQ) and the relative standard 
deviation (RSD). 
 
The slope (α = 0,0536 ± 0,0004)  of this straight 
and the standard deviation ( σ�)  of the 

absorbance of the solvent allowed us to 
determine the analytical performance using the 
following equations: 
 

 LOD =
3σ�

α
 

 

 LOQ =
��σ�

α
.  

 
Thus, we obtained limits of detection of 0.121 
µg/mL and of quantification equal to 0.405 
µg/mL. These low limit values show the good 
sensitivity of the method. In addition, the relative 
standard deviation of 2.1 % found attests to the 
good reproducibility of the measurements.  
 
Thus, our method is sensitive and reproducible. 
This new method can be applied to the analysis 
of agmatine in different matrices. However, most 
biogenic amines in the presence of OPA absorb 
in the same area as the OPA­AGM complex, 
which can cause important interference effects 
according to the amine. 
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3.4 Interference Study 
 
3.4.1 Interference with biogenic amines 
 
In this study we were interested in biogenic 
amines with a primary amine group such as 
histamine (HIST), spermidine (SPD), cadavérine 
(CAD), putrescine (PUT), dopamine (DOPA), 
serotonine (SERO), tyramine (TYR) and 
tryptamine (TRYP). In fact, these amines are 
present in many foods (plant and fish products) 
[37­41] and can complex with OPA giving a more 
or less important absorbance in our studied 
wavelength range (Fig. 6). Moreover, some of 
these absorption spectra show more or less large 
overlaps with the absorption band of the OPA­
AGM complex at around 328 nm (Fig. 6). This 
figure shows a large overlap of the absorption 
band of the OPA­PUT complex with OPA­AGM. 
However, with histamine there is a more or less 
marked overlap. Thus, histamine will interfere 
less than putrescine in the determination of 
agmatine. In any case, it is therefore necessary 
to determine the tolerance limits of these 

biogenic amines before any analysis of agmatine 
in food products. 
 
To determine tolerance limits, the effect of the 
concentration of these amines on the 
absorbance of the OPA­AGM complex was 
evaluated. For this purpose, the concentration of 
agmatine and OPA were set respectively at 
1.2x10

­4
 M and 10

­3
 M, while that of the 

interfering agent varied between 0.2x10­4 M and 
2x10

­4
 M (Fig. 7). This figure shows that, in 

general, the absorbance of the OPA­AGM 
complex increases progressively with the 
concentration of the added amine. This figure 7 
shows that serotonine, spermidine, putrescine, 
dopamine and cadaverine already admit 
remarkable interference for a concentration equal 
to one fifth of that of agmatine. On the other 
hand, for respective concentrations of tyramine, 
tryptamine and histamine of between 0 and 
100% of that of agmatine used, their presence 
has very little influence on the absorbance of the 
OPA­AGM complex. 
  

 

 
 

Fig. 6. Superposition of the absorption spectra of the OPA-AGM complex with the other OPA-
amine complexes: OPA-AGM and OPA-HIST (A); OPA-AGM and OPA-PUT (B) 

 

 
 

Fig. 7. Effect of biogenic amines (BA) on the absorbance of OPA-AGM complex 
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Table 1. Tolerance limits (TL) and corresponding mass rates according to the range of the 
added biogenic amine 

 

Biogenic  amines Tested Concentration 
 Ranges  (��/��) 

LT (��/��) ∗ �(% �� ����) 

Tryptamine 3.204 – 28.840 15.591 56.9 
Histamine 3.681 – 29.451 12.656 46.2 
Tyramine 3.204 – 28.436 11.299 41.2 
Dopamine 1.517 – 28.549 4.075 14.9 
Putrescine 1.289 – 28.993 3.349 10.2 
Cadaverine 1.401 – 28.016 2.111 7.7 
Spermidine 0.509 – 28.328 1.497 5.5 
Serotonine 0.425 – 29.775 1.267 4.6 

∗ τ(% By mass) =
[��]

[���]�
. 100  with   [AGM]� = 27.392μg/mL 

 

 
 

Fig. 8. MgSO4 and Na3PO4 effect on the absorbance of the OPA-AGM complex 
 
From the variation of the absorbance versus 
concentration of the interfering amine, it was 
possible to determine the tolerance limits (TL) for 
each amine. In our case, the tolerance limit                   
was defined as the concentration limit for                
which the percentage variation of the absorbance 
of the OPA­AGM complex does not exceed ± 
5%.  
 
Thus we can write: 
 

∆= ±5% =
����

��
 ⇔ ±5 =

����

��
× 100  

 
In this expression A�  is the absorbance of the 
complex alone and A that of the complex in the 
presence of the corresponding amine. Thus, 
there are two limit values of A noted A1 and A2 
corresponding to this precision.  
 
If ∆ is positive, in which case A is less than �� 

(extinction), we have: �� =
����

���
 

 
If  ∆ is negative, in this case A is greater than �� 

(exaltation) we have: �� =
�����

���
 

The intersection of the curve � = �([��])  with 
the straight lines  � = �� and � = �� correspond 
to the tolerance limits x1 or x2 respectively. If 
there is no intersection, the amine does not 
interfere with the determination of agmatine, with 
respect to prefixed precision. In this section the 
concentrations are expressed as mass 
concentrations. All the results are grouped in the 
Table 1. 
 
Taking into account the limits of tolerance or 
mass levels in relation to agmatine, this table 
shows that in absorption, serotonine interferes 
much more in the determination of agmatine, 
followed by spermidine, then cadaverine, 
putrescine and finally dopamine. However, there 
was little interference for tyramine, histamine and 
tryptamine in the determination of agmatine in 
absorption. These results are consistent with the 
observations obtained experimentally (Fig. 6 and 
7). Indeed, the differences noted on the tolerance 
limits or mass rates from one amine to another 
can be explained by the possible existence of 
overlapping absorption bands around 328 nm 
with that of the OPA­AGM. 
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Fig. 9. Effect of CaCl2 on the absorbance of the OPA-AGM complex 
 

 
 

Fig. 10. FeCl2 effect on the absorption spectrum of the OPA-AGM (A); Comparison of the 
absorption spectra a, b and c with that of FeCl2 in water and the FeCl2 in OPA solution (B) 

 
3.4.2 Interference with salts 
 
Most salts likely to be present in food matrices 
are: CaCl2, MgSO4, NaCl, Na3PO4 and FeCl2 

[42]. Therefore, their respective influence on the 
absorption of the OPA­AGM complex at the 
wavelength of 328 nm was investigated. In this 
study we were able to determine for each salt its 
tolerance limit and its corresponding mass ratio. 
These tolerance limits and mass ratios are 
calculated in the same way as those for biogenic 
amines. However, with the amines the influence 
of the interfering on the absorbance of the OPA­
AGM complex was linear and increasing, this is 
not the case with the salts. Indeed, the shape of 
the curve of variation of the absorbance versus 
concentration of the salt evolves from one salt to 
another. This is why this study will be carried out 
on a case by case basis according to the salt. 
 
For the salts MgSO4 and Na3PO4 no intersection 
of the lines y = A1 and y = A2 with the evolution of 
the absorbance with respect to salt concentration 
has been observed (Fig. 8). They therefore have 

no influence on the determination of agmatine, at 
least on the range used. 
 
For the CaCl2 salt, Fig. 9 shows that the 
presence of the salt does not enhance the 
absorbance of the complex, but rather inhibits it. 
However, the curve of the evolution of the 
absorbance with respect to salt concentration 
intersects the line y = A1 at two points of 
respective concentrations x1 (2.32 μg/mL) and x2 
(19.54 μ g/mL) corresponding to the tolerance 
limits of CaCl2. Taking into account the shape of 
this curve and the values of x1 and x2, an 
accuracy of less than 5% can be obtained only 
for concentration ranges 0 < °� < x1 et x2< � <
67.62 . The agmatine level can however be 
measured between x1 and x2 but with an 
accuracy of more than 5%.  
 
For FeCl2, the study of this salt effect on the 
absorbance of the OPA­AGM complex shows a 
certain peculiarity on the shape of the absorption 
spectrum versus its concentration (Fig. 10A). For 
a salt concentration between 0 and 36x10­5 M, 
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there is an exaltation of the absorbance with no 
change on the shape of the spectrum. Above this 
level there is a large change on the shape of the 
absorption spectrum of the OPA­AGM complex 
with a fall in absorbance at this wavelength. This 
36x10

­5 
M concentration of the salt corresponds 

to three of the agmatine concentration used. 
Comparison of the spectra (a, b and c) in figure 
with that of the OPA­FeCl2 mixture (Fig. 10B) 
shows the same spectral patterns. Thus, for a 
salt concentration three times higher than that of 
agmatine, there is a break in the OPA­AGM 
complex in favor of the complex between OPA 
and FeCl2. Above a concentration of FeCl2 three 
times higher than that of AGM, the complex 
obtained is not OPA­AGM. 

 
With these remarks in mind, the tolerance limits 
were determined. The variation of the 
absorbance of the complex with respect to salt 
concentration is shown in Fig. 11. This figure 
shows that the presence of FeCl2 exalts the 

absorbance of the complex. This exaltation 
passes through a maximum at the salt 
concentration equal to 86.4 μg/mL (zone 2, Fig. 
11). Thus, given the shape of this curve, two 
values should be found corresponding to the 
intercept of this curve with the line y =A2: a first 
value calculated from the rising branch and a 
second value on the falling branch. The rising 
branch intersects the line y =A2 at concentration 
x1 = 9.63  μg/mL. However, at three times the 
molar concentration of salt, the 328 nm band of 
the complex disappears in favor of the formation 
of another complex (zone 3, Fig. 11). Thus, to be 
accurate in the determination of the OPA­AGM 
complex in the presence of FeCl2, the salt 
concentration should not exceed 9.63 μ g/mL, 
which means 35.1% FeCl2 by mass only relation 
to AGM. Thus, in the presence of the FeCl2 salt, 
the determination of AGM in OPA solution can be 
done with an accuracy of less than 5% only in 
zone 1 of Fig. 11. 

 

 
 

Fig. 11. FeCl2 effect on the absorbance of the OPA-AGM complex 
 

 
 

Fig. 12. Effect of NaCl on the absorbance of OPA-AGM complex 



 
 
 
 

Kital et al.; CSIJ, 30(9): 16-29, 2021; Article no.CSIJ.75576 
 
 

 
25 

 

Table 2. Tolerance limits (TL) and corresponding mass rates according to the range of added 
salt 

 

Salts  Tested concentration range (��/��) LT (��/��) �(% �� ����) ∗ 

CaCl2 (Ca
2+

, 2Cl
­ 
) 0.0147­67.62 2.32­19.54 8.5­71.3 

FeCl2 (Fe2+, 2Cl­) 0.027­124.20 9.63 35.2 

MgSO4 (Mg
2+

, SO4
2­

) 0.0171­78.66 ∞ ∞ 

NaCl (Na
+
, Cl

­
) 0.0058­28.68 10.44 ­12.97 38.1­47.4 

Na3PO4 (3Na+, PO4
3­) 0.664­76.36 ∞ ∞ 

∗ �(% �� ����) =
[���]

[���]�
. 100     Fixed agmatine concentration equal to 27.392 ��/�� 

 

 
 

Fig. 13. Absorption spectra of OPA-AGM (a) and extract-OPA mixture (b) 
 
For the NaCl salt, no effect on the shape of the 
absorption spectrum of the OPA­AGM complex 
was observed with respect to salt concentration. 
However, the absorbance versus NaCl 
concentration has an ascending and descending 
branch with a maximum at 11.7 μ�/�� (Fig. 12). 
The straight line y = A2 intersects this curve at 
two points x1 (10.44 μ�/��) and x2 (12.97 μ�/
�� ) (Fig. 12). Thus, for NaCl concentrations 
below 10.44 μ�/��  or above 12.97  ��/�� , 
agmatine can be determined with an accuracy of 
5%. Between the two concentrations agmatine 
can still be determined but with higher accuracy. 
Thus, for mass ratios of NaCl to agmatine of less 
than 38.1% and greater than 47.4% respectively, 
agmatine can be determined with an accuracy of 
at least 5%.  
 
All the results of this interference study are 
summarized below in Table 2. 
 

3.5 Application on Red Grapes 
  
Before quantifying agmatine in grapes, we first 
started to prove its presence in the grapes         
used. 

3.5.1 Detection of agmatine in grape 
 
To show the existence of agmatine in the grape 
extract, in the presence of an excess of OPA, a 
comparative study of the absorption spectra of 
the standard agmatine solution and the extract 
was made under the same conditions at pH 11 
(Fig. 13). This figure shows both the extract and 
the standard solution of agmatine, the existence 
of two peaks located respectively at around 269 
nm and 328 nm. In both cases the peak at 328 
nm has a lower intensity. The absorption bands 
of the two solutions (standard and grape extract) 
are thus superimposed. This confirms the 
presence of agmatine in the grape. However, for 
the absorption spectrum of the extract, a weak 
shoulder can be seen at around 303 nm. The 
existence of this shoulder shows that our extract 
would contain more or less other biogenic 
amines in addition to agmatine. 
 
3.5.2 Quantitative analysis of agmatine in 

grape  
 
To determine the amount of agmatine in the 
grape extract, the standard addition curve was 
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Fig. 14. Curves of agmatine calibration (a) and standard addition of grape extract (b) 
 

Table 3. Evaluation of the percentage recovery of agmatine in grape extract 
 

Type of sample Added (Ca) 
(�g/mL) 

Found (Ct) 
(�g/mL) 

Recovery (%R) RSD (%) 

 
 
 
grape 

0 
4.57 
9.13 
13.69 
22.83 
31.96 

5.02 
10.71 
14.11 
19.61 
27.89 
36.77 

­ 
111.7 
99.7 
103.3 
100.1 
99.4 

 
 
 
1.9 

 
established. This curve is almost parallel to the 
calibration of agmatine (Fig. 14). 
 
This good parallelism shows that the matrix 
effect is very negligible in all our measurements. 
From this curve, recovery percentage (% R) was 
determined using the following formula:  
 

%� =
��

�����
× 100.  

 
In this relationship, Ct represents the 
concentration of agmatine found, Ca the          
added concentration and C0 the blank 
concentration. 
 
In this extract, very satisfactory recovery 
percentages between 99.4% and 111.7% were 
found (Table 3). These values close to 100% 
show the efficiency of the extraction method. 
Similarly, the low value of the relative standard 
deviation equal to 1.9% shows the good 
reproducibility of the measurements.  
 
These values found are therefore in accordance 
with international standards for the validation of 
analytical methods. 
 

4. CONCLUSION 
 
In this work, we determined low detection limits 
and low quantification limits, indicating the good 
sensitivity and precision of this method. Also, the 
low relative standard deviation found shows the 
good reproducibility of the measurements. Also, 
this study shows that some biogenic amines and 
some salts interfere more or less well with 
agmatine. However, the parallelism obtained 
between the curves of standard addition and the 
calibration shows that interference effects are 
very insignificant when determining agmatine in 
grape. Thus, very satisfactory recovery 
percentages for the analysis of agmatine in 
grape extract were found. All this shows the 
efficiency of analysis method of agmatine by UV­
Visible spectrophotometry. 
 
Thus, in this work, simple, sensitive, accurate 
analytical method by UV­Visible 
spectrophotometry for the determination of 
agmatine was optimized. In addition, this method 
is note expensive. Therefore, it can be proposed 
for the analysis of agmatine in many food 
samples. 
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