
INTRODUCTION
Pathophysiological mechanisms that result in an increase in 
fat mass due to energy imbalance are the main symptoms 
of obesity, a chronic disorder. Obesity is caused by a 
combination of environmental (behavioral, social, cultural, 
and physiological) and genetic factors, which may function 
independently or together to contribute to the etiology of the 
disease.1,2 obesity is generally due to energy imbalance–an 
excess of calories burned off relative to calories consumed.3,4 

This might be brought on by eating more calorie-dense, 
high-fat meals and engaging in less physical exercise due to 
the sedentary lifestyle, modes of transportation, and modern 
lifestyle.

Herbal medications are thought to work by suppressing 
appetite through various receptors acting centrally, blocking 
the absorption of triglycerides, increasing lipolysis, enhancing 
glycaemic control, promoting the differentiation of adipose 
tissue, and elevating energy expenditure and thermogenesis.5,6 
Their bioactive chemicals serve as the primary mediators of 

anti-obesity actions. These substances regulate inflammation 
and provide defense against oxidative damage. Glabridin 
from Glycyrrhyza glabra was reported to possess anti-obesity 
activity previously.7,8

High protein diet are proved to have satiety effect, thus 
showing anti-obesity activity. The main ingredient of a high-
protein diet that shows this effect is L-phenylalanine. Being 
an essential amino acid, L-phenylalanine has to be taken 
externally.9-11

So, this study aims to combine these two active ingredients 
as they are proven to have anti-obesity activity but via different 
mechanisms. Combining these two may lead to enhancement 
of anti-obesity activity due to synergism.12-14

Even though many herbal drugs are effective, they lack off 
suitable dosage forms and result in problems with ease and 
accuracy of dosing of herbal drugs is one of the major factors 
that affect the overall acceptance of herbal drugs by patients 
as well as clinicians.15-17 Formulating herbal active ingredients 
in dosage form, like granules, which are multi-particulate 
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systems, can solve the problem of effectiveness and acceptance. 
And also solve the problem of dosing and palatability.18-21

MATERIALS AND METHODS

Materials
Glabridin, L-phenylalanine, starch, magnesium stearate, 
calcium phosphate diphasic, mannitol, citric acid, methyl 
paraben, propyl paraben, flavor, sodium saccharin, talc, color, 
PVP-K-30, DMSO.
Methods: Preparation of Multi Particulates (Granules) of 
Glabridin and L-Phenylalanine

Profile of the excipient
When starch absorbs water from bodily fluids, it swells and the 
granules break apart as a result. Mannitol and dibasic calcium 
phosphate were employed as bulking agents. Additionally, 
mannitol functions as a non-calorific sweetener and promotes 
quicker breakdown. Magnesium stearate aids in preventing 
fines development and granule attrition. The mixture of 
nontoxic, non-irritating methyl and propyl parabens keeps 
the product from breaking down. Citric acid helps to increase 
salivation so no need to take with water, which in turn causes 
the granules to disintegrate in the oral cavity. Therefore, 
patients who are on the go can use it conveniently. The flavoring 
ingredient and sodium saccharine somewhat mitigate the bitter 
taste of glabridin and L-phenylalanine.
Formulation
The wet granulation method used to make the granules. 
The ideal dosage combination is glabridin (10 mg) + L 
phenylalanine (100 mg). All ingredients are combined with 
citric acid in the right amounts, and the mixture is mashed 
in the appropriate container, and other ingredients are added. 

Then came the addition of the parabens, talc, starch, and dibasic 
calcium phosphate.

After adding enough distilled water to form a sticky 
dough-like mass, the mixture was passed through 22 no sieve 
to transform it into granules. The oven was used to dry the 
granules. Finally, magnesium stearate was added. 

The final formulation, created in accordance with the table, 
contains 10% L-phenylalanine, 0.1% of glabridin and other 
excipients, as shown in Table 1
Evaluation
Different parameters will be checked as per procedure, such 
as rheological behavior, angle of repose, compression behavior 
and humidity absorption, which will be carried out for the 
characterization of prepared granules.
Angle of repose
After the cone was built using 5 gm of granules, the cone’s 
height (h) and  radius (r) were calculated. The final results were 
calculated by formula.
Tapped density
The mass of granules divided by the tapped volume is defined 
as the “tapped density.” The volume that the mass of granules 
occupies after a measure is standardly tapped is known as the 
“tapped volume.”

The formula for tapped density

Equation: Dt = m / Vi

In which case, m: Weight of mixture: 20 grams Vi: 40 mL 
tapped volume

A glass cylinder was taken for the test, and the volume was 
recorded after 50 taps.

Table 1: Formula for granules

S.N. Name Nature F1 (%) F2 (%) F3 (%) F4(%)

1 L-phenylalanine API 10 10 10 10

2 Glabridin API 0.1 0.1 0.1 0.1

3 Starch Disintegrant 15 15 15 15

4 Magnesium stearate Antiadherant 0.025 0.025 0.025 0.025

5 Calcium phosphate dibasic Bulking agent 25 25 25 25

6 Mannnitol Bulking agent 30 30 30 30

7 Citric acid Taste masker, Sialagogue 11 11 11 11

8 Methyl paraben Preservative 0.03 0.03 0.03 0.03

9 Propylparaben Preservative 0.005 0.005 0.005 0.005

10 Raspberry flavor Flavoring agent 0.0001 0.0001 0.0001 0.0001

11 Sodium saccharine Sweetening agent 0.0149 0.0149 0.0149 0.0149

12 Talc Sweetening agent 3.1 3.2 3.6 3.5

13    Color Coloring agent 0.025 0.025 0.025 0.025

14    PVP-K-30 Binder 2.5 2.4 2.0 2.1

Total 100% 100% 100% 100%
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Bulk density
It is the granule’s bulk volume in proportion to its overall mass.

Equation: Db = m / Vo

In which case, m: 20 g is the blend’s mass. Vo: Unplugged 
45 mL of volume

A graded glass cylinder was utilized to conduct the test.
Loss on drying
To conduct loss on drying (LOD), a fixed quantity of the 
granules was dried at 105°C in the oven until a consistent 
weight was achieved.

The results for Angle of repose, Bulk density, tapped 
density and Loss on drying are enumerated in Tables 2 and 3.

The F1 formulation was chosen as the optimal formulation 
based on the results. The results of different parameters indicate 
the excellent f low qualities. Higher porosity is indicated 
by smaller tapped density and bulk values. The percentage 
LOD test values show a decreased moisture content in the 
formulation, which comply with the official limits.
Anti-Obesity Activity

Experimental animals
About 36 albino wistar rats, about 120 ± 10 g and roughly 
eight to ten weeks old, were acquired for this study from the 
CPRF, DMCOP, Sawangi Meghe, Wardha. In order to give the 
rats time to adjust, they were initially kept in standard cages 
with a standard light/dark cycle. Rat pellets from Vighnharta 
Food Maharashtra and tap water at will were the standard 
laboratory diet that the rats were fed during this period. The 
experimental protocols were approved by Datta Meghe College 

of Pharmacy’s Institutional Animal Ethics Committee, located 
at DMIHER, Sawangi Meghe, Wardha.
Induction of obesity
For 12 weeks, the rats were fed a prepared HDF (as per formula) 
and water at will to develop obesity. With various adjustments, 
as indicated in Table 1. T1, the HFD diet’s composition 
(g/kg diet) was created as per Table 4. Rats that were deemed 
obese and used in the study if only they have 310 or higher Lee 
Index, which is comparable to a human’s body mass index.
Experimental protocol
Thirty-six rats were used in this study and were kept into six 
groups of six rats each at random. Normal (Sham) rats were 
kept in group I on a conventional pallet diet for a duration of 
12 weeks. From the sixth to the 12th week, the rats in this group 
received no therapy other than 1% DMSO. Rats in group II 
(negative control) were fed an HFD for a duration of 12 weeks 
in order to create obesity. In addition, this group of rats received 
1% DMSO from the sixth to the twelfth week of the study. Rats 
on a high-fat diet (HFD) were included in group III (positive 
control), where they received orlistat, the reference medication, 
from week six to week twelve. The rats in groups IV through 
VI (the experimental groups) were fed an HFD-induced diet 
and given either group IV glabridin (10 mg/kg body weight), 
group V L-phenylalanine (100 mg/kg body weight), or group 
VI glabridin + L-phenylalanine F1 formulation from the sixth 
to the twelfth week. Every treated rat was fed a high-fat meal 
for the duration of the dosing period. Throughout the course of 
the trial, water was provided at will to all of the experimental 
rats. Table 5 provides an overview of the experimental design.

Body weight and Lee index were measured every week by 
the Lee Index formula. 

Withdrawal of Blood
After an overnight fast, all of the animals were slain on the 
day of sacrifice by an excess dose of gaseous anesthetics in 
a glass vacuum desiccator. Using a 23G1 needle and a 5 mL 
syringe, cardiac puncture (lateral or ventral) was utilized to 

Table 2: Results

Batch Angle of 
repose

Bulk density 
(gm/mL)

Tapped density 
(gm/mL)

% of LOD

F1 21.14* 0.452 0.46 0.13

F2 22.25 0.436 0.47 0.16

F3 23.30 0.445 0.46 0.15

F4 23.49 0.426 0.45 0.14

Table 3: Results

S. N. Parameters Observation

1 Appearance Solid

2 Color Brown

3 Shape of granules Spherical

4 Bulk density 0.452 gm/mL

5 Tapped density 0.46 gm/mL

6 Hausner ratio 1.13

7 Carrs compressibility index 12.1%

8 Angle of repose 21.14⁰

9 %LOD 0.13%

Table 4: Composition of high fat diet

Ingredients Diet (g/kg)

Powdered NPD 375

Lard 290

Casein 265

Corn oil 10

Cholesterol 10

Vitamin and mineral mix 60

DI Methionine 03

Yeast powder 01

Sodium chloride 01
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extract blood from each sacrificed rat’s heart. Two vacutainers 
with well-marked labels were used to draw blood samples. The 
hematological parameters were computed using the first blood 
component. Blood from this sample was used to calculate 
the sugar level using a glucometer. To blood was allowed 
to stand for three hours to get it coagulated completely. The 
serum was produced by centrifuging blood at 3000 rpm for 
ten minutes. The serum was kept at -20°C until it was needed 
for the examination of biochemical markers and lipid profiles.

RESULTS

Effects of of Glabridin, L-Phenylalanine Individually 
and F1 (Glabridin+L-phenylalanine Granules) on Body 
Weights, Obesity and Lipid Profile of HFD- Induced 
Obese Rats
The normal control rat’s weight gain rate in the first week of 
the trial differed significantly from their body weight gain, as 
shown by Figures 1 and 2. However, during the third, fourth, 
fifth, and sixth weeks of the study, there was no significant 
change in the weight of rats. During the study, the II group 
experienced a significant increase in the weight of rats. As a 
matter of fact, the rate of weight growth varied from 37.04 ± 
4.03% in the sixth week to 09.80 ± 2.41% in the first. However, 
from the first to the sixth week of the trial, administration 

of the standard drug orlistat, causes a significant lowering 
of rat’s body weight. The treatment group of glabridin and 
L-phenylalanine individually show a comparative decrease in 
body weight and obesity index but less as compared to standard 
drugs. The combination of glabrdin with L-phenylalanine (F1) 
granules formulation shows a markedly significant reduction in 
body weight as compared to the standard drug-treated group.

Figure 3 demonstrates a marked increase in all lipid 
markers, namely total cholesterol (TC), low-density lipoprotein 
(LDL), high-density lipoprotein (HDL), triglycerides (TG), and 
very low-density lipoprotein (VLDL) in 6th week in negative 
control group rats. Glabridin and L-phenylalanine reduce all 
lipid markers in rat’s treated individually but not significantly 
more than the standard drug orlistat. But the formulation 
F1 (Glabridin + L-phenylalanine) significantly reduces all 
markers except HDL, which get a marked increase in level 
when compared to standard drugs.

CONCLUSION
Glabridin and L-phenylalanine show good and comparable 
anti-obesity activity when compared to standard drug orlistat 
by exerting significant change in body weight and obesity 
index. When HFD is used to create obesity in rats, the 
combination shows strong anti-obesity effects. When compared 
to a typical drug, it also dramatically raised HDL levels and 
markedly decreased lipid indicators such as total cholesterol, 
triglycerides, LDL, and  VLDL.
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