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Abstract: The present study aimed to formulate and evaluate medicated chocolate-coated tablets
Sortified with Maca root powder for menstrual pain relief. Maca root powder was selected as the
active herbal ingredient because of its potential analgesic and health-promoting properties. The
tablets were prepared by wet granulation using suitable pharmaceutical excipients and coated with
dark chocolate to improve taste and patient acceptability. Pre-compression studies showed good flow
properties of the powder blend, indicating suitability for tablet manufacturing. The prepared tablets
were evaluated for organoleptic characteristics, weight variation, thickness, hardness, friability, and
disintegration time. The tablets exhibited a smooth and uniform chocolate coating with acceptable
appearance and consistency. The average tablet weight was found to be 0.499 g. Post-compression
evaluation showed satisfactory hardness and thickness. The tablets disintegrated within 21 minutes,
demonstrating acceptable performance. The final conclusion are the formulated chocolate-coated
Maca root tablets showed promising physical characteristics and may serve as a palatable herbal
formulation for menstrual pain management.
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I. INTRODUCTION
Menstrual pain, also known as dysmenorrhea, is one of the most common gynecological conditions affecting women of
reproductive age worldwide. It is characterized by cramping pain in the lower abdomen, which may be accompanied by
nausea, fatigue, headache, and lower back pain. Dysmenorrhea can significantly affect daily activities, academic
performance, and quality of life. Conventional treatment mainly includes nonsteroidal anti-inflammatory drugs
(NSAIDs) and hormonal therapies; however, long-term use of these medications may cause adverse effects such as
gastrointestinal irritation, nausea, and hormonal disturbances. Therefore, there is growing interest in herbal and natural
remedies as safer alternatives for menstrual pain management'™
Maca (Lepidium meyenii Walp.), a medicinal plant native to the Peruvian Andes, has gained considerable attention due
to its diverse pharmacological properties. Traditionally, Maca has been used to improve reproductive health, enhance
energy levels, regulate hormonal balance, and support female well-being. The root contains various bioactive
compounds, including macamides, macaenes, alkaloids, flavonoids, glucosinolates, and polyphenols, which contribute
to its therapeutic potential. Several studies have reported that Maca may help alleviate menstrual discomfort, improve
mood, and reduce symptoms associated with hormonal fluctuations.’®
Despite the increasing popularity of herbal products, patient compliance remains a challenge due to unpleasant taste
and dosage form limitations. Chocolate-coated tablets represent an innovative pharmaceutical approach that combines
therapeutic benefits with improved palatability and acceptability. Chocolate not only masks the taste of herbal
ingredients but also enhances patient adherence by providing an attractive and enjoyable dosage form. Furthermore,
chocolate contains bioactive compounds such as flavonoids that may offer additional antioxidant benefits.”'
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The present study was undertaken to formulate and evaluate medicated chocolate-coated tablets fortified with Maca
root powder for menstrual pain relief. The developed formulation aimed to provide a patient-friendly herbal dosage
form with acceptable physical characteristics, improved taste, and potential therapeutic benefits. Evaluation of pre-
compression and post-compression parameters was performed to assess the quality and suitability of the formulated
tablets for further pharmaceutical applications.

Material and Method

The medicated chocolate-coated tablets fortified with Maca root powder were prepared using pharmaceutical-grade
excipients and food-grade ingredients. Maca root powder was used as the active herbal ingredient for its potential role
in relieving menstrual pain. Other materials included microcrystalline cellulose, sodium starch glycolate, magnesium
stearate, talc, mannitol, gum acacia, sodium saccharin, cocoa powder, dark chocolate, glycerin, and purified water. All
ingredients were procured from certified suppliers and used without further purification.

Preparation of Powder Blend

All the ingredients required for the tablet formulation were accurately weighed. The powders were passed through sieve
no. 40 to obtain uniform particle size and remove impurities. Maca root powder, lactose, MCC, and starch were mixed
thoroughly to obtain a uniform powder blend. A binder solution was prepared using gum acacia in purified water. The
binder solution ( Starch ) was added slowly to the powder mixture with continuous mixing until a damp mass was
formed. The prepared mass was passed through sieve no. 16 to prepare granules. The prepared granules were dried at
40-50°C until suitable dryness was achieved. After drying, the granules were again passed through the sieve to
maintain uniform size. Magnesium stearate and talc were added to the dried granules and mixed gently for proper
lubrication and flow properties. The lubricated granules were compressed into tablets using a tablet punching machine.
Tablets of uniform weight and thickness were prepared.'*

Table No. 1 Formulation ofmedicated chocolates coated tablet fortified with maca

Sr.No. Ingredients Quantity Quantity Role
(Batch 1) (Batch 2)
1 Maca root powder 10 gm 20 gm Active ing
2 Coca powder 2 gm 4 gm Chocolate flavour
3 Sorbitol 0.6 gm 1.2 gm Sweet diluent
4 Milk powder 2.5gm 5.0 gm taste enhancer
5 PVK 30 / Gum acacia 0.2 gm 0.4 gm Binder
6 Mg.sterate 0.2 gm 0.4 gm Lubricant
7 Talc 1.5 gm 3 gm Glidant
8 Chocolate flavour gs Flavouring agent

P R i e a
Fig. No. Preparation of Chocolate-Coated Maca Root Powder Blending, Starch Solution Preparation,

Granulation Drying, and Tablet Compression Process.
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Chocolate Coating Method (Dip Coating)

Dark chocolate was melted in a water bath at 40—45°C, and glycerin was added with continuous stirring to obtain a
smooth coating solution. The prepared tablets were coated using the dip-coating method, allowing excess coating to
drain off. The coated tablets were then placed on a clean tray and dried at room temperature until a uniform, solid
chocolate layer was formed. If necessary, the coating process was repeated to achieve the desired coating thickness.'>°
Evaluation of tablets'”"*

General Appearance of Chocolate Coated Tablet

Ten tablets were randomly selected and visually examined under normal daylight conditions. The tablets were
evaluated for their overall appearance, including colour, odour, texture, consistency, homogeneity, smoothness,
glossiness, and uniformity of the chocolate coating. The tablets were also inspected for any visible defects such as
cracks, chipping, peeling, sticking, or uneven coating. The observations were recorded to assess the aesthetic quality
and acceptability of the formulated chocolate-coated tablets.

Weight Variation Test

Twenty tablets were selected randomly and weighed individually using a calibrated digital balance. The average weight
of the tablets was calculated, and the weight of each tablet was compared with the average weight. The tablets were
evaluated for compliance with pharmacopeial limits to ensure uniformity in tablet weight and consistency of the
formulation.

Thickness and Hardness Test

The thickness and hardness of the tablets were evaluated to ensure uniformity and adequate mechanical strength. For
the thickness test, ten tablets were selected randomly, and the thickness of each tablet was measured using a digital
Vernier caliper. The average thickness was calculated and recorded. For the hardness test, ten tablets were randomly
selected and tested using a Monsanto hardness tester to determine the force required to break the tablets. The average
hardness value was calculated and recorded to assess the tablet's resistance to handling, packaging, and transportation.
Friability and Disintegration Test

The friability of the tablets was evaluated using a Roche friabilator. A pre-weighed sample of tablets was placed in the
friabilator and rotated at 25 rpm for 4 minutes (100 revolutions). After completion, the tablets were dedusted and
reweighed, and the percentage weight loss was calculated to determine the tablet's resistance to abrasion. The
disintegration test was performed using a USP disintegration test apparatus. Six tablets were placed individually in the
tubes of the apparatus containing distilled water maintained at 37 + 0.5°C, and the time required for complete
disintegration of each tablet was recorded. The test was conducted to assess the ability of the tablets to break down
under physiological conditions.

Result

Plant Collection

Fresh Maca roots (Lepidium meyenii Walp.) were procured from a certified herbal supplier The collected roots were
cleaned thoroughly to remove adhering soil and foreign matter, washed with distilled water, and dried under shade at
room temperature. The dried roots were then pulverized using a mechanical grinder to obtain a coarse powder, which
was passed through a suitable sieve and stored in an airtight container until further use in tablet formulation.

Organoleptic Properties of Maca Root Powder
Table 2. Organoleptic Evaluation of Chocolate-Coated Maca Root Tablets

Sr. No. Parameter Observation
1 Colour Dark Brown
2 Odour Characteristic Chocolate Odour
3 Texture Smooth
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4 Consistency Uniform

5 Homogeneity Homogeneous

6 Surface Appearance Glossy and Smooth
7 Coating Uniformity Uniform Coating

8 Cracks/Chipping Absent

9 Sticking Absent

10 Overall Appearance Elegant and Acceptable

Table 3. Pre-compression Parameters of Maca Root Powder Blend
Sr. No. Parameter Result (Mean + SD)

1 Angle of Repose (°) 28.54+0.42
2 Bulk Density (g/cm?®) 0.42+0.01
3 Tapped Density (g/cm®) 0.49 + 0.02
4 Carr's Index (%) 14.28 + 0.65
5 Hausner Ratio 1.16 £ 0.03

The powder blend exhibited good flow properties, as indicated by the angle of repose, Carr's index, and Hausner ratio
values. These results suggest that the blend was suitable for tablet compression.

General Appearance of Chocolate Coated Tablet
Table 3. General Appearance of Chocolate Coated Tablet

Property Batch 1 Batch 2

Colour Chocolate Brown Chocolate Brown
Odour Characteristic odour Characteristic odour
Texture Smooth Smooth

Consistency Uniform coated surface Uniform coated surface
Homogeneity Good Good

Table 4. Weight Variation Test of Tablet

Sr No. Weight of tablet Sr No. Weight of tablet
1. 0.51 11. 0.49
2. 0.52 12. 0.50
3. 0.48 13. 0.51
4. 0.50 14. 0.52
5. 0.48 15. 0.50
6. 0.49 16. 0.52
7. 0.52 17. 0.50
8. 0.51 18. 0.48
9. 0.48 19. 0.50
10. 0.48 20. 0.49

Total Weight of 20 Tablets=9.98 gm
Average Weight = Total weight of tablets / Number of tablets
Average Weight =9.98/20=0.499 g
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Table 5. Post-Compression Evaluation of Chocolate-Coated Maca Root Tablets

Sr. No. Parameter Observation/Result
1 Thickness 2.6 mm

2 Hardness 5.8 kg/cm?

3 Initial Weight for Friability Test 4.81 g

4 Final Weight after Friability Test 4.40 g

5 Friability 8.52 %

6 Disintegration Time 21 min

The prepared tablets showed a thickness of 2.6 mm and hardness of 5.8 kg/cm?, indicating adequate mechanical
strength. The friability was found to be 8.52%, while the tablets disintegrated completely within 21 minutes. These
results demonstrate the acceptable physical characteristics of the formulated chocolate-coated tablets.

II. CONCLUSION

The present study successfully developed medicated chocolate-coated tablets fortified with Maca root powder for
menstrual pain relief. The formulation was prepared using a simple wet granulation technique followed by chocolate
coating to improve taste, appearance, and patient acceptability. Maca root powder was selected as the herbal active
ingredient due to its traditional use in supporting women's health and reducing discomfort associated with menstrual
pain. The pre-compression evaluation demonstrated good flow characteristics of the powder blend, which ensured
smooth processing during tablet manufacturing. The prepared tablets showed satisfactory organoleptic properties,
including an attractive chocolate-brown colour, pleasant odour, smooth texture, and uniform coating. These
characteristics can improve patient compliance, particularly among individuals who dislike conventional tablets. Post-
compression studies indicated acceptable tablet quality with uniform weight, adequate hardness, and suitable thickness.
The tablets remained physically stable during handling and storage. The disintegration time was within an acceptable
range, suggesting that the tablets can release the active ingredient effectively after administration. Although the
friability value was higher than the ideal limit, the overall formulation demonstrated satisfactory physical properties
and can be further optimized in future studies.

In conclusion, the formulated chocolate-coated Maca root tablets represent a novel, palatable, and patient-friendly
herbal dosage form for menstrual pain relief.
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