
INTRODUCTION

Pharmacovigilance derived  from Greek word Phar-
makon which means Drug and vigilance from Latin 
word  “vigilare” To keep watch for safety of Drugs” 
defines by world Health organization (WHO) as, 
“science and activities relating to the detection, 
assessment, understanding and prevention of 
adverse effects or any other possible drug related 
problem” PV Plays a vital role throughout the life 
cycle of a medicine from the pre-approval to post 
approval stages (Organization, 1972), (Mann and 
Andrews, 2007). An untoward effects of Drugs 

describe by world Health Organization (WHO) as 
harmful response of the drug  that occur at normal 
doses used for humans for detection, protection, 
and remedy of disease for mitigation of physiologi-
cal Activity ” (World Health Organization %J 
Geneva, 1975). Drug Harmful Events are defined as 
harms caused by the Drug overdoses and harms 
from the use of drug either by Dose Reduction and 
Discontinuation of drug therapy (Nebeker et al., 
2004).Pharmacovigilance is needed in every coun-
try, Globally mortality figure and  disorders are 
elevated  due to detrimental effects of drugs that 
are the most fearsome situation because practi-

88 ZIAUDDIN JOURNAL OF PHARMACEUTICAL RESEARCH 2021, VOL. 2(2)

INTRODUCTION

The phenomenon of growing old is physiological 
and occurs at a particular pace. However, it is 
happening at the more faster pace these days as 
suggested by estimates that the number of aged 
shall cross the young by the year 2050 (Suzman and 
Beard, 2011). The situation warrants immediate 
attention of the scientific community to enhance 
the produce life span. A large number of factors has 
been attributed to early decline in the life quality 
(Campisi et al., 2019). Among them, the glycation 
and oxidative stress are the prominent underlying 
biochemical reactions. In case of former, the 
biological garbage accumulates in the body 
(Sergiev et al., 2015) famous as Advance Glycation 

End products (AGEs) (Ross, 2015). On the other 
hand, the later happens because of accumulation 
of reactive radicals inside the body (Pole et al., 
2016). The glycation reaction (also known as 
Maillard reaction) happens because of the non-en-
zymatic reaction between carbohydrates and 
proteins leading to the formation of AGEs after 
weeks (Goldin et al., 2006). The levels of these AGEs 
co-relates with learning disorder (Igase and Igase, 
2018, Southern et al., 2007), renal insufficiency (Sun 
et al., 2016) and hepatic disease (Leung et al., 
2016). It is worth noting that the complications 
associated diabetes mellitus are primarily because 
of process of glycation (Ramasamy et al., 2005). As 
a result of this deleterious phenomenon, the stress 
appeared in the body is termed as glycative stress 
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ABSTRACT
 
Objective: The natural process of ageing may enhance under certain conditions leading to an early 
decrease in the quality of living. Among others, the harmful phenomenon like glycation and oxidative stress 
primarily underlie aforementioned scenario. In this situation, the medicinal foods are extremely beneficial to 
combat the harmful mechanisms. 

Methodology: To investigate the anti-ageing property of 5 common dietary substances i.e. coffee powder, 
coconut water, lemon juice, orange juice and grape fruit juice was the objective of study using anti-glyca-
tion and anti-oxidant assays. The Venn diagram (50% inhibition threshold) was used to identify the most 
effective test substance against ageing. 

Results: Our experiments showed that coffee powder was the best glycation inhibitor (92%) followed by 
coconut water (72%) at the dose of 1 mg/ml. Rest of the test substances did not produce remarkable inhibi-
tion. In case of anti-oxidant assay, the grape fruit juice showed the maximum inhibition (91%) followed by 
coffee powder (75%), orange juice (52%), coconut water (46%) and lemon juice (26%). Among all these test 
substances, only coffee powder was able to acquire central position in the Venn diagram. 

Conclusion: The coffee powder demonstrated the best activity against glycative and oxidative stress. 
Hence, its continuous use shall be recommended for offering protecting against senescence and associat-
ed morbidities. 
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Table-1 Effect of various dietary substances on glycation inhibition
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Maillard reaction) happens because of the non-en-
zymatic reaction between carbohydrates and 
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(Yonei et al., 2020).
 
It is established fact that the AGEs plays an instru-
mental role in numerous of pathologies. However, 
no medicine is currently available in clinics to 
combat this phenomenon. Search of literature 
revealed that few blockers (Reddy and Beyaz, 
2006), which also includes the famous aminoguani-
dine. However, none of these blockers got approval 
because of limitation in their safety and efficacy 
(Campbell, 1996, Thornalley, 2003). Keeping this into 
account, there is immense need to look for glyca-
tion inhibitors. The concept of functional foods can 
be very handy in this scenario. These are the foods 
which along with the nutrition value also holds the 
medicinal value. Hippocrates also believed in this 
concept as indicated by his words i.e. let food be 
thy medicine and medicine be thy food (Hasler, 
2002). The benefits of using the medicinal value of 
food is that they are easily available, economical 
and has strong patient compliance. Most impor-
tantly, there is no prior need of costly and lengthy 
safety studies before its use. Keeping this in view, the 
present study assess the anti-ageing ability of few 
frequently used food substances.

MATERIALS & METHODS

Selection of functional food
The five most frequently used food substances i.e. 
coffee powder, coconut water, lemon juice, 
orange juice and grape fruit juice were freeze dried 
to be used in the present study.

Anti-glycation Assay
The assay involved bovine serum albumin (BSA) and 
fructose as described earlier (Khan et al., 2017). The 

BSA (10 mg/ml) and fructose (50mM) were mingles 
and heated (60 ˚C) for 24 hours for the glycation to 
occur. The aforementioned reaction mixture 
contains the selected freeze dried functional foods 
at 1mg/ml.  The formation of AGEs was measured 
using intrinsic fluorescence at Excitation and emis-
sion lambda of 340 and 435 nm respectively.
 
Anti-oxidant Assay
The ability of test substance to scavenge free 
radical was assessed using DPPH (1-1diphenyl-2-pic-
ryl-hydrazyl) assay as described earlier (Shen et al., 
2010). In brief, the DPPH (0.1 mM in methanol) was 
mixed with test substances (working strength = 1 
mg/ml), shaken and left at ambient temperature for 
thirty minutes followed by measurement of absor-
bance (517 nm). The assay was performed in 
triplicate.
 
Venn Diagram
In order to identify the most effective test 
substance, the Venn diagram was used at threshold 
of fifty percent inhibition. 
 
Data analysis
The data is shown as mean ± SEM of percent 
change in triplicate set of study.

RESULTS

The results obtained in various assays are as follow:
Glycation inhibition assay
Among various food substances tested in present 
study, the coffee powder has shown the maximum 
inhibition of 92% followed by coconut water (79%) 
as presented in Table-1. Rest of the food substances 
did not caused noticeable inhibition. 

S. No. Functional Food Scientific name AGE Inhibition (%)

1 Coffee powder Coffea 92

2 Coconut water Cocos nucifera 79

3 Lemon juice Citrus limon 9

4 Orange juice Citrus sinensis 5

5 Grape fruit juice Citrus paradisi 0

Aminoguanidine (3 mM; positive control) 76
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Table-2 Effect of various dietary substance on free radical scavenging

Figure-1 Venn diagram at Inhibition Threshold of 50 percent
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Antioxidant Assay
The dietary substances showed the inhibition in 
following orders: grape fruit juice > coffee powder > 

orange juice > coconut water > lemon juice as 
shown in Table-2. 

Venn Diagram
Among dietary substances tested in present study, 
only coffee powder was able to acquire the central 

position in the Venn diagram with fifty percent 
inhibition in both assays (Figure-1). 

DISCUSSION

The ageing or senescence presents itself as the 
decline in bodily function along with the surfacing of 
certain ailments. Certain disorders are also known to 
enhance the pace of ageing. The glycation and 
oxidative stress primarily underlies the aforementioned 
decline and are also the promising pharmacological 
targets for associated conditions. The current study 
aims to identify the functional food with the ability to 
obstacle the deleterious phenomenon like glycation 
and oxidative stress thereby increasing the productive 
life span. 

Functional foods are the dietary substances which 

along with the nutritional role also provide the medici-
nal benefits. The food has been known to play a pivot-
al role in the pathogenesis and cure of disorders. 
However, the absence of scientific rationale in favor 
of their consumption for medicinal use has been 
considered as the major impediment in general 
acceptability of this concept.  This gap is continuously 
being filled by the researchers working in the field of 
nutritional pharmacology thereby leading to the 
emergence of the field of nutraceuticals. The adher-
ence to medication and patient compliance are 
much better as compared to the modern system of 
medicines. Therefore, one can observe an increasing 
trend that the nutrition experts recommending the use 
of particular food constituent(s) (Solfrizzi et al., 1999), 

S. No. Functional Food Scientific name Free radical scavenge (%)

1 Coffee powder Coffea 75

2 Coconut water Cocos nucifera 46

3 Lemon juice Citrus limon 26

4 Orange juice Citrus sinensis 52

5 Grape fruit juice Citrus paradisi 91

Ascorbic acid (1 mM; Positive control) 86
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raw food (Berr et al., 2009) or food plan (Yannakoulia 
et al., 2015). In present study, the obtained data 
exhibited that coffee powder was best in inhibiting 
(92%) the harmful process of glycation (Table-1). 
Search of literature revealed that coffee has an 
anti-ageing effect (Takahashi and Ishigami, 2017), 
especially on psychomotor and cognitive functions 
(Shukitt-Hale et al., 2013). These effects can be 
attributed to anti-glycation activity reported in 
present study.
The senescence is extremely complex condition and 
multiple pathophysiological mechanisms are involved 
including oxidative stress (Srinivasan, 2014). Our data 
exhibited grape fruit juice to be the best scavenger of 
free radical followed by coffee powder (Table-2). 
Considering the heterogeneous nature of senes-
cence, the Venn diagram was used to identify the 
food with fifty percent inhibition of both glycation and 
oxidative stress. In this context, the only coffee powder 
was able to acquire the central positive in Venn 
diagram (Figure-1). Hence, it manifest itself as an 
importance dietary substances endowed with ability 
to ameliorate two pathologically important pathways 
i.e. glycation and oxidation.
 
To conclude, our data presents coffee powder as a 
remarkable inhibitor of glycation and oxidative stress. 
Hence, it daily consumption is suggested in order to 
increase the quality of life over time and protection 
against diseases attributed to the ageing. 
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