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INTRODUCTION
Maillard reaction, also known as nonenzymatic glycation, 
is the spontaneous post-translational modification of 
proteins or amino acids via reducing sugars; the 
compounds that arise from exposure to reducing sugars 
are known as advanced glycation end products, or AGEs 
(Maillard, 1912).  The last stage of the Maillard reaction 
produces hazardous substances called advanced glycation 
end products (AGEs), which have complicated structures 
and stable chemical properties.  AGEs can be produced in 
the human body as well as during the thermal processing 
of food.  The accumulation of AGEs in the body, which 
can lead to a number of disorders, is directly related to 
human health (Li et al., 2023). 

Protein-amino groups and reducing sugars combine to 
form advanced glycation end products (AGEs).  Many 
free radicals, carbonyl species, and reactive dicarbonyl 
species are produced during the initial and propagation 

stages of the glycation process.  Of these, methylglyoxal 
(MG) is the most reactive and can induce dicarbonyl 
stress, which can affect regular physiological processes.  In 
the advanced stage, oxidative stress, inflammatory 
reactions, and chronic illnesses are thought to be caused 
by the synthesis of AGEs and their interaction with the 
receptor for AGE, known as RAGE (Yeh et al., 2017a). 

There currently exist three widely used classification 
techniques for AGEs.  One is to classify AGEs according 
to their molecular weight as either high molecular weight 
(HMW) or low molecular weight (LMW), albeit it's unclear 
where the exact boundary between LMW and HMW falls 
(Poulsen et al., 2013).  According to Wu et al. (2011), the 
alternative classification approach separates products into 
two categories: fluorescent and crosslinking AGEs and 
non-fluorescent and non-crosslinking AGEs.  
Pentosidine, crossline, 2-(2-furoyl)-4(5)-(2-furanyl)-1 H-
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ABSTRACT 
Non-enzymatic glycation is a reaction between aldehyde groups in reducing sugars and amino 
groups in proteins, resulting in advanced glycation end products (AGEs) formation.  Increased 
accumulation of tissue AGEs has been linked to numerous diabetic complications.  Borassus 
aethiopum (African fan palm) has been reported to have pro-apoptotic, anti-inflammatory, and 
antipyretic activities.  This study aimed to examine the antiglycation activity of Borrasus aethiopum 
fruits and leaf fractions targeting non-fluorescent and non-crosslinking AGEs in vitro.  Plant 
materials were extracted using maceration technique and then subjected to partitioning and thin-
layer chromatography (TLC).  Antiglycation assay was conducted using the BSA-Glucose model 
(using (mM) concentration) via UV-Vis detection, with aminoguanidine as the positive control.  
All experiments were carried out in triplicate, with data presented as mean ± standard deviation 
(SD), and analyzed using one-way analysis of variance (ANOVA) in SPSS version 20.  The most 
potent fraction was characterized using attenuated total reflection-fourier transform infrared 
spectrometry (ATR-FTIR).  Antiglycation activity revealed that the fruit chloroform fraction had 
the highest percentage inhibition (43% at 0.5 mM) compared to the leaf chloroform fraction 
(22%).  This difference was highly significant (p < 0.05) compared to the control (59%).  FTIR 
results showed the presence of functional groups such as alcohols, carboxylic acids, amines, 
carboximide, and nitro compounds, which have been reported to have therapeutic properties.  
Chloroform fractions of Borrasus aethiopum fruits have moderate antiglycation activity against non-
fluorescent and non-crosslinking AGEs; this should be further explored to elucidate key 
principles for drug design and discovery.   
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imidazole, fluorolink, glyoxal-lysine dimer (GOLD), and 
methylglyoxal-lysine dimer (MOLD) are examples of 
fluorescent and crosslinking AGEs.  CML, CEL, 
pyrraline, argpyrimidine, 3-deoxyglucosone (3-DG), 
imidazolones, and methylglyoxal (MGO) imidazolones are 
examples of non-fluorescent, non-crosslinking AGEs.  
Additionally, AGEs can be categorized by dicarbonyl type, 
such as glyoxal (GO)-AGEs and MGO-AGEs (Eggen and 
Glomb, 2021).  GO-AGEs include CML, N6-glycolyl 
lysine (GALA), glyoxal-lysine-amide (GOLA), and 
glyoxal-lysine-amidine (GLA); MGO-AGEs include CEL, 
methylglyoxal-lysine amide (MOLA), N6-lactoyl lysine, 
and methylglyoxal-lysine amidine (MGLA) (Ahmed et al., 
1997; Kasper and Schieberle, 2005; Nguyen et al., 2013; 
Hayashi and Namiki, 2014; Zhao et al., 2020). 

Antiglycation has recently been recognized as a useful 
strategy to delay the onset of disease and human aging.  To 
reduce the development of inflammatory reactions, 
glycation inhibition can limit inflammasome activation 
(Van Puyvelde et al., 2014; Yeh et al., 2017b). 

Borassus aethiopum Mart. (Arecaceae) is a tropical plant 
species found across Africa.  It is known in Nigeria as 
"Giginya" in Hausa, "Agbonolodu" in Yoruba, and 
"Ubiri" in Igbo.  The dioecious plant has an average height 
of 20 meters and a diameter of 1 meter (Ali et al., 2010).  
The roots, leaves, blossoms, and fruits are used for a 
variety of purposes, including nourishment, the treatment 
of cutaneous fungal infections, viral infections, including 
measles, and sexually transmitted diseases like herpes.  
There have also been reports of this plant's antipyretic 
properties (Sakande et al., 2012; Sakande et al., 2004).  
While the roots are used to treat asthma, the blossoms are 
utilized to treat impetigo (Mshana et al., 2000).  According 
to Ali et al. (2010), the fruit comprises sugars, provitamin 
A, and vitamin C. Its traditional anti-inflammatory 
properties are suggested by anecdotal evidence (Sakande 
et al., 2012).  According to other research, the young 
shoots ("muruchi") of the plant’s germinating fruit have 
an anabolic effect on androgens, which supports the 
plant's local use as an aphrodisiac (Akinniyi et al., 2010).  

 
Plate 1: A picture of Borassus aethiopum leaves (left) and fruits (right). 

To the best of the authors' knowledge, there are no 

reported studies on AGE inhibition by B. aethiopum fruits 

in the literature.  Most research was conducted on shoots 

(Azubuike et al., 2019), leaves (Iornumbe et al., 2021; 

Usman et al., 2023), and fruit fibers (Dikmo et al., 2025) 

extracted from B. aethiopum.  In lieu of this, our study 

aimed to assess the antiglycation activity of B. aethiopum 

fruit and leaf (Plate 1)fractions targeting non-fluorescent 

AGEs using a UV detector, to ascertain whether Borassus 

aethiopum fruit and leaf fractions can inhibit non-

fluorescent, non-crosslinking AGEs in Vitro.  The 

objectives of the study are to determine the in vitro 

antiglycation activity of Borassus aethiopum fruits and leaf 

fractions, as well as to characterize the most active fraction 

using Attenuated Total Reflection-Fourier Transform 

Infrared (ATR-FTIR) Spectroscopy. 

MATERIALS AND METHODS 

Equipments and Reagents 

Freeze dryer, mechanical grinder, blender, test tubes, test-
tube rack, beakers, weighing balance, filter paper, 
measuring cylinder, TLC plate, UV lamp, UV-VIS, FTIR, 

micro pipette, spatula, DMSO, aminoguanidine, distilled 
water, methanol, chloroform, Hexane, ethyl acetate, 
phosphate buffer, D-glucose, BSA, and sodium azide. 

Sample Collection 

B. aethiopum leaves and fruits were collected in July, 2024 
from a farm in Samaru, Kaduna State, Nigeria.  Plant 
samples were authenticated at the Department of Botany, 
Faculty of Life Science, Ahmadu Bello University, Zaria, 
Kaduna State, Nigeria, where a voucher number 
(ABU01203) was deposited.  

Preparation of Plant Crude Extracts  

The leaves were shredded into a smaller size to allow easy 
drying at ambient temperature.  The fruit mesocarp was 
peeled, sliced, and freeze-dried for 14 days.  After which, 
the samples were pulverized separately using a Silvercrest 
blender and a mechanical grinder.  The samples were 
stored for further analysis.  Fifty grams (50 g) of the leaves 
were soaked in 500 ml methanol, while the fruit was 
soaked in methanol and water, respectively.  Both were 
allowed to sit for 7 days at ambient temperature and then 
filtered.  The filtrate was subjected to hot extraction using 

a water bath at 100 ⁰C.  The extract was stored using 

sample bottles at 4 ⁰C. 
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Figure 1: Flowchart of experimental workflow   

  
Plate 2: A laboratory set up of partition 
chromatography 

Partition Chromatography 

Extracts were dissolved using distilled water.  In a 
separation funnel, 100 mL of dissolved extract and 150 
mL of chloroform were added, and the mixture was 
agitated.  The solution was left to separate into layers; the 
mobile phase was decanted, and the process was repeated 
three times.  After which the mobile phase was evaporated 

until a thick consistency was formed, and stored at 4⁰C for 
further analysis (Rajbir et al. 2008).  

Thin-Layer Chromatography (TLC) 

A silica gel TLC plate was prepared with a baseline of 
1.5cm and a solvent front of 7cm.  The fractionated 
extract was dissolved in 10ml chloroform and spotted 
using a capillary tube.  While the spot was left to dry, the 
mobile phase was prepared using Hexane:Ethyl acetate 
(H:E) in ratios of 100% Hexane, 9:1 H:E, 8:2 H:E, and 7:2 
H:E.  The TLC plate was assembled in the TLC chamber 
and allowed capillary action to occur.  The plates were 
removed and air-dried under a fume cupboard.  The plates 
were sprayed with p-anisaldehyde to further enhance 
visualization under the UV lamp.  

In Vitro Antiglycation of Bovine Serum Albumin 
(BSA)  

The antiglycation activity of plant fractions was 
determined using the method of Matsuura et al. (2002), 
Nur et al. (2019), and Abdullah et al. (2021), with slight 
modifications.  All experiments were carried out in a clean 
and sterile environment.  Fractions and extract were 
dissolved in 1ml DSMO solution and 4ml distilled water.  
In brief, 20 µl each of 400 µg/ml BSA and 200 mM D-
glucose were added to test tubes labeled control, extract, 
and plant fractions (methanol and chloroform) in 
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triplicate.  Following that, 20 µl each of 50 mM phosphate 
buffer (pH 7.4) containing 0.2 g/l sodium azide was added 
to the test tubes labeled standard and the various plant 
samples mentioned above.  1 mg/ml of both 
aminoguanidine and the plant fraction (prepared in 
phosphate buffer containing sodium azide) was added to 
test tubes labeled 'standard' and 'plant samples,' 
respectively.  Three different concentrations (0.25 mM, 
0.5 mM, and 1 mM) of the control and plant samples were 
prepared in triplicate.  Afterward, the mixture was 
incubated at 37°C for 7 days.  Absorbance was read at 
short wavelength of 254nm and long wavelength of 
365nm.  The percentage antiglycation activity of plant 
fractions and aminoguanidine was calculated using the 
following formula: 

𝐴𝑛𝑡𝑖𝑔𝑙𝑦𝑐𝑎𝑡𝑖𝑜𝑛 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 (% ) =

 
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑜𝑙−𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡𝑒𝑠𝑡 𝑠𝑎𝑚𝑝𝑙𝑒

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑜𝑙
× 100  

Functional group analysis using- Attenuated Total 
Reflection-Fourier transform infrared spectroscopy 
(ATR-FTIR) 

The biomolecules present in the most active plant fraction 
were evaluated using Attenuated Total Reflection-Fourier 
Transform Infrared Spectroscopy (ATR-FTIR), 
employing a Cary 630 FT-IR Spectrometer with a DTGS 
detector and a platinum–ATR sampling module bearing a 
robust diamond crystal and a variable-angle incidence 
beam.  Samples were analyzed directly, without treatment, 
to obtain ATR−FTIR spectra.  Prior to measurement, the 
ATR crystal plate was cleaned with ethanol (96%) and 
dried to ensure a clean crystal surface.  A small amount of 
the concentrated plant sample (BAFA-Cf: B. aethiopum 
fruit aqueous chloroform-fraction) was deposited directly 
on the diamond ATR crystal, and 125-N force was applied 
to provide good contact of the sample with the ATR 
diamond crystal by pressing against the diamond crystal 

using the attached pressure clamp.  For sample analysis, 
32 scans at 4 cm-1 resolution were recorded over the 
spectral range of 4000–650 cm-1.  As background, a 
sample-free spectrum was collected before the sample was 
recorded, and it was automatically subtracted from the 
sample spectra prior to further analysis.  Each resulting 
spectrum was displayed on the computer screen along 
with its closest spectral analogue chosen from a spectral 
library database of standards acquired using the Cary 630 
ATR-FTIR analyzer and its MicroLab FTIR software.  
The spectra were compared with reference spectra to 
identify the characteristic functional groups present in the 
plant sample (Ciecholewska-Jus´ko et al., 2021; Derksen et 
al., 2023; Farooq and Isma’il, 2012).  

Data Analysis    

All experiments were carried out in triplicate, with data 
presented as mean ± standard deviation (SD), and 
analyzed using one-way analysis of variance (ANOVA) in 
Statistical Package for the Social Sciences (SPSS) version 
20 for Windows.  A Duncan post hoc test was conducted 
to detect differences in the means of the various test 
solutions.  P value less than 0.05 (p < 0.05) was considered 
statistically significant. The methodology is summarized in 
Figure 1. 

RESULTS  

Plate 2 shows the liquid-liquid partition chromatographic 
setup of B. aethiopum extracts partitioned into chloroform.  
Fruit and leaf fractions were developed as thin-layer 
chromatograms, depicted in Plate 3.  The thin-layer 
chromatographic profiles of fruits (aqueous and 
methanol) and leaf extract (aqueous) partitioned in 
chloroform solvent, was developed using n-
hexane:ethylacetate (7:3, 8:2, 9:1).  TLC Spot labeled LA, 
FA and FM denotes spots from leaf aqueous, fruit 
aqueous, and fruit methanol extracts respectively.  

 
Plate 3: TLC chromatogram of B. aethiopum fruit and leaf fractions on precoated silica gel plate observed under 
daylight (left), UV light at 254nm (right) and UV light at 365nm (bottom) 
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Figure 2: Antiglycation activity of B. aethiopum leaf extract and fraction: Data are presented as the mean ± SD 
of triplicate values.  a-b values with different alphabets over the bars are significantly (p < 0.05) different from 
each other.  All data were represented as percentage activity; BALAC-f- B. aethiopum leaf aqueous-chloroform-
fraction, BALAex- B. aethiopum leaf aqueous extract.  

 
Figure 3: Antiglycation activity of B. aethiopum fruit extract and fractions: Data are presented as the mean ± 
SD of triplicate values.  a-d values with different alphabets over the bars are significantly (p < 0.05) different 
from each other.  All data were represented as percentage activity; BAFMC-f: B. aethiopum fruit methanol 
chloroform-fraction, BAFMex: B. aethiopum fruit methanol extract, BAFA-Cf: B. aethiopum fruit aqueous 
chloroform-fraction, BAFAex: B. aethiopum fruit aqueous extract.  

  
Figure 4: Fourier transformed Infrared (FTIR) spectrum of B. aethiopum fruit aqueous fraction identified 
within 4000-1500cm region. 
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Table 1: Functional Group Analysis of B. aethiopum fruit aqueous fraction from FTIR Spectra 

Wave 
Number 

Fragment Vibration Functional Group Strength Wavenumber Reference 
Wavenumber 

3380.7 O-H stretching Alcohol S 3550-3200 Dhivya and Kalaichelvi 
(2017) 

2922.2 C-H stretching Alkane M 3000-2840 Mane and Khilare et al., 
2021 

2855.1 C-C stretching Alkane M 3000-2840 Dike et al., 2023 
2120.9 N=C=N stretching Carbodiimide S 2145-1120 Khakhalary and 

Narzari, 2025 
1722.0 C=O stretching Aliphatic ketone; 

cyclohexanone/ 
cyclopentenone 

S  1725-1705 Noviany et al. (2023) 

1602.8 C=C stretching Conjugated alkene M 1650-1600 Mane and Khilare et al., 
2021 

1513.3 N-O stretching Nitro compound S 1550-1500 Corcoran et al., 2012 
1461.1 C-H bending Alkane; methylene 

group 
M 1465-1365 Nair et al 2013 

1379.1 O-H bending Carboxylic acid M 1440-1395 Nair et al 2013 
1267.3 C-N stretching Aromatic amine S 1266-1342 Khakhalary and 

Narzari, 2025 
1185.3 C-O stretching Ester S 1210-1163 Khakhalary and 

Narzari, 2025 
1077.2 C-O stretching Primary alcohol S 1085-1050 Corcoran et al., 2012 
1032.5 S=O stretching Sulfoxide S 1070-1030 Khakhalary and 

Narzari, 2025 
1118.2 C-O stretching Vinyl ether S 1075-1020 Noviany et al. (2023) 
1629.73 C=C stretching α, β-unsaturated 

ketone 
S 1620-1610 Noviany et al. (2023) 

723.1 C=C bending Alkene; 
disubstituted (cis) 

S 730-665 Noviany et al. (2023) 

969.1 C=C bending Alkene; 
disubstituted (trans) 

S 980-960 Noviany et al. (2023) 

827.5 C=C bending Alkene; 
trisubstituted 

M 840-790 Dhivya and Kalaichelvi 
(2017) 

 
The AGE-inhibition capacity of B. aethiopum leaf and fruit 
was assessed using the BSA-Glucose model, and the 
results are shown in Fig. 2 and 3, respectively.  For the 
leaves, all samples showed statistically significant (P < 
0.05) antiglycation activity (22 and 23%) compared to the 
control (65%).  However, the highest activity was recorded 
by BALAex- B. aethiopum leaf aqueous extract (23%); 
however, this activity was not significant when compared 
with BALAC-f- B. aethiopum leaf aqueous-chloroform-
fraction (22%).  

For B. aethiopum fruit samples, all samples (BAFMC-f, 
BAFMex, BAFA-Cf, and BAFAex) presented statistically 
significant (P < 0.05) percentage antiglycation activity (20, 
6, 43, and 8%), respectively, when compared to the 
control (59%).  However, the highest activity was recorded 
by BAFA-Cf: B. aethiopum fruit aqueous chloroform-
fraction (43%); whose activity was highly significant when 
compared with BAFAex: B. aethiopum fruit aqueous extract 
(8%).   

FTIR results obtained from characterization of the most 
active fraction (BAFA-Cf: B. aethiopum fruit aqueous 
chloroform-fraction) are depicted in Figure 4 and Table 1.  
The intense bands occurring at 3380.7cm-1, 2922.2 cm-1, 
2855.1 cm-1, 2120.9 cm-1, and 1722.0 cm-1, corresponding to 

O-H, C-H, C-C, N=C=N, C=O stretching vibrations, 
indicate the presence of Alcohol, Alkane, Alkane, 
Carbodiimide (aliphatic ketone), and Aliphatic ketone 
(cyclohexanone/ cyclopentenone), respectively, in 
aqueous chloroform-fraction of B. aethiopum fruit. 

Prominent peaks occurring at 1602.8 cm-1, 1513.3 cm-1, 
1461.1 cm-1, 1379.1 cm-1, 1267.3 cm-1, and 1185.3 cm-1, 

corresponding to C=C, N-O, C-H, O-H, C-N, and C-O, 
indicate the presence of Conjugated alkene, Nitro 
compound, Alkane (methylene group), Carboxylic acid, 
Aromatic amine, and Ester in the characterized plant 
fraction.  

Other peaks occurred at 1077.2 cm-1, 1032.5 cm-1, 1118.2 cm-

1, 1629.73 cm-1, 723.1 cm-1, 969.1 cm-1 and 827.5 cm-1 

corresponding to C-O, S=O, C-O, C=C, C=C, C=C and 
C=C indicating the presence of  Primary alcohol, 
Sulfoxide, Vinyl ether, α, β-unsaturated ketone, Alkene 
(disubstituted cis),  Alkene (disubstituted trans) and 
Alkene (trisubstituted) in B. aethiopum fruit.  

DISCUSSION 

In our quest to assess the antiglycation potential of 
Borassus aethiopum fruits and leaf fractions, targeting non-
fluorescent, non-crosslinking AGEs, we adopted a 
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methodology based on previous research on AGE 
(Advanced glycation end products) detection using UV 
techniques (Nur et al., 2019; Abdullah et al., 2021).  

Due to paucity of data on the determination of the 
antiglycation capacity of plant samples targeting non-
fluorescent, non-crosslinking AGEs using UV-Vis 
spectroscopy, our research's novelty limited our findings 
to a limited scope for comparison with previous research.  
To the best of our knowledge, there is no existing 
literature reporting UV-Vis detection of non-fluorescent 
AGEs specifically; the only citations that adopted  UV-Vis 
methodology for the determination of AGEs in general 
were the studies of  Nur et al., 2019, and Abdullah et al., 
2021, which were based on evaluating glycated-BSA in 
general, leveraging the hypochromicity of glycated-BSA 
and non-glycated BSA. 

Results obtained from our study revealed the highest 
activity was recorded by BAFA-Cf: B. aethiopum fruit 
aqueous chloroform-fraction (43% at 0.5mM); whose 
activity was highly significant when compared with 
BAFAex: B. aethiopum fruit aqueous extract (8%).  
Moreover, the antiglycation capacity of fruit extract of B. 
aethiopum targeting non-fluorescent non-crosslinking 
AGEs gave a moderate activity (43% at 0.5mM) as 
compared to the control (aminoguanidine)-59% at 
0.5mM); which was statistically significant.  Moreover, the 
results obtained from this study indicate that BAFA-Cf (B. 
aethiopum fruit aqueous chloroform fraction) has the 
capacity to inhibit the formation of non-fluorescent, non-
crosslinking AGEs originating from glucose, but, 
compared to the conventional inhibitor aminoguanidine, 
this activity is to a lesser extent.  This implies that BAFA-
Cf has a moderate non-fluorescent-non-crosslinking AGE 
inhibition capacity. 

Our findings differ from a previous study on B. aethiopum 
leaf aqueous extracts using Spectrofluorometry, which 
targeted fluorescent crosslinking AGEs (Usman et al., 
2023); the outcome of that study showed 96% 
antiglycation capacity, whereas the present study recorded 
23% AGE inhibition for the leaf extract.  This implies that 
the AGE-inhibition capacity of B. aethiopum leaf aqueous 
extract targeting non-fluorescent, non-crosslinking AGEs 
was significantly lower than that of the control (65%). 

Functional group analysis is crucial for studying 
phytoconstituents, as it enables the identification of the 
chemical makeup of lead compounds.  According to 
Khakhalary and Narzari (2025), FTIR analysis can identify 
functional groups, an essential step in characterizing 
chemical constituents.  FTIR spectra revealed the 
presence of eighteen (18) peaks, each corresponding to a 
separate functional group.  The peaks seen in the most 
active fraction are located within the spectral range of 
3380.7, 2922.2, 2855.1, 2120.9, 1722.0, 1602.8, 1513.3, 
1461.1, 1379.1, 1267.3, 1185.3, 1077.2, 1032.5, 1118.2, 
1629.73, 723.1, 969.1, and 827.5 cm -1.  These peaks 
correspond to functional groups namely- alcohols, alkane, 
alkane, carbodiimide, aliphatic ketone (cyclohexanone/ 
cyclopentenone), conjugated alkene, nitro compound, 
alkane (methylene group), carboxylic acid, aromatic amine, 

ester, primary alcohol, sulfoxide, vinyl ether, α, β-
unsaturated ketone, alkene; disubstituted (cis), alkene; 
disubstituted (trans) and alkene (trisubstituted) 
respectively. 

The FTIR spectral analysis of B. aethiopum fruit 
chloroform-fraction exhibited a characteristic absorption 
band at 3380.7 and 2922.2 cm-1, indicating the presence of 
phenol and carboxylic acids respectively with (O-H) group 
and at 1513.3 and 1118.2 cm-1 for N-O group of Nitro and 
ethers respectively.  The results agree with Nair et al. 
(2013) and Mane and Khilare et al. (2021).  Also, C-H out-
of-plane bending vibration for substituted benzene ring 
was observed at 1461.1cm-1, indicating the presence of 
phenols and flavonoids in the plant fraction.  Flavonoids 
are polyphenols characterized by two benzene rings joined 
by a linear carbon chain (Corcoran et al., 2012).   

The detection of hydroxyl groups suggests the presence of 
flavonoids, alcohols, and phenolic compounds, as noted 
by Kumar and Pandey (2013).  The aromatic nature of B. 
aethiopum fruit chloroform-fraction is further confirmed by 
the presence of aromatic functional groups.  Flavonoids, 
which contain aromatic rings and hydroxyl groups, are 
known for their strong antioxidant activities (Peterson et 
al., 2005).  FTIR analysis from our study revealed the 
presence of flavonoids, as evidenced by O-H stretching, 
and terpenes, as evidenced by C-H stretching, consistent 
with the findings of Dhivya and Kalaichelvi (2017).  Peaks 
at 1602.8 cm-1 in the B. aethiopum fruit chloroform fraction 
were assigned to aldehyde compounds (C=C), supporting 
results from Sesbania grandiflora by Noviany et al. (2023) 
and Z. oxyphyllum and R. serrata by Khakhalary and Narzari 
(2025).  

Diverse functional groups were identified in the 
chloroform fraction of B. aethiopum fruit; this diversity, 
coupled with evidence for these functional groups in the 
past literature, may be the likely reason for the plant’s 
antiglycation properties.  Although the AGE-inhibition 
activity exhibited by B. aethiopum is moderate, it is 
noteworthy that the study used UV detection of AGEs in 
an in vitro BSA-Glucose model targeting non-fluorescent, 
non-crosslinking AGEs.  Also, the plant sample used was 
a chloroform fraction partitioned from the plant’s 
aqueous extract.  It can be hypothesized that the nonpolar 
fraction of B. aethiopum fruit might have a moderate 
antiglycation activity as opposed to a plant fraction 
partitioned using a moderately polar solvent like ethyl 
acetate. 

CONCLUSION 

To the best of our knowledge, this is the first report on 
the determination of the antiglycation capacity of Borrasus 
aethiopum fruit and leaf fractions, targeting non-
fluorescent, non-crosslinking AGEs using UV-Vis 
spectroscopy.  Chloroform fractions of Borrasus aethiopum 
fruits had moderate antiglycation activity (43% at 0.5mM) 
compared to the control (aminoguanidine)-59% at 0.5mM 

The results of Fourier transform infrared spectrometer 
(FTIR) spectra from the present study confirmed the 
presence of functional groups of saturated hydrocarbons 
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(alkanes) and unsaturated hydrocarbons (aromatic, 
alkenes), carbonyl, and hydroxyl group in B. aethiopum fruit 
aqueous fraction, depicting the phenolic content in the 
plant, which could be attributed to its antiglycation 
functions.  It is recommended that future research be 
geared towards quantifying both fluorescent-crosslinking 
AGEs and non-fluorescent non-crosslinking AGEs to 
elucidate the amounts of these AGEs in a single model at 
a given time. 
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