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Background: Laghu Sutashekhara Rasa (LSR) is a herbo mineral formulation containing Shuddha Gairika
(Fe;03) and Shunthi (Zingiber officinale Roxb.) with the levigation of Nagawalli Swarasa (fresh juice of
Piper betel Linn.) prepared as per the reference of Rasatarangini Parishistha. This is an important
formulation in Ayurveda therapeutics, but its shelf life is not evaluated till date. The Govt. of India Gazette
specifies the shelf life of various Ayurvedic medicines. However, there is a need to revalidate the shelf life
of individual formulations by following parameters prevalent in respective scenario.
Objectives: To evaluate shelf life of Laghu Sutashekhara Rasa.
Materials and methods: Laghu Sutashekhara Rasa was prepared in the Pharmacy, Gujarat Ayurved Uni-
versity, Jamnagar following classical guidelines. The samples were subjected to accelerated stability
study maintaining temperature and humidity 40 + 2 °C and 75 + 5% respectively. Relevant analytical
parameters were analyzed at an interval of 0, 1, 3 and 6 months to check the degradation levels in the
formulation.
Result: Product was free from microbial contamination and heavy metals were within the prescribed
limits. There were insignificant changes in physico-chemical profiles at different intervals of analysis.
On extrapolation of the observations, the shelf life of Rasayoga was found to be 2 years and 8 months.
Conclusion: The shelf life of Laghu Sutashekhara Rasa was found to be less than the given standards in
official gazettes of Govt. of India. This decreased shelf life may be because of the predominantly
(approximately 70%) herbal component present in the formulation.
© 2018 Transdisciplinary University, Bangalore and World Ayurveda Foundation. Publishing Services by
Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

1. Introduction

indicative of specific time period during which the Virya (potency)
of the drug remain above certain threshold provided that it is

Shelf-life of a drug product is defined as the time at which the
average drug characteristic (e.g., potency) remains within an
approved specification after manufacture [1]. Shelf life depends
on the degradation mechanism of a specific product. It can be
influenced by factors like:-exposure to light, heat, moisture,
transmission of gases, mechanical stresses, contamination by
micro-organisms etc. [2] General belief that Ayurvedic medicines
do not have any expiry date and their shelf life is infinite is not true.
In Ayurveda, Shelf life is known under the term Saviryata Avadhi i.e.
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stored in mentioned conditions. The concept of Virya explained in
ancient Ayurvedic literature is very clear and it denotes the main
property which is solely responsible for all the therapeutic actions
of the drug. Although this concept was exclusively described in text
such as Sharangadhara Samhita for different Ayurvedic dosage
forms. Acc. to Sharangadharacharya, generally medicinal recipes
lose their potency after one year of their preparation; Churnas
(powders) after two months, Gutikas (pills) and Lehyas (confec-
tions) after one year; Ghritas and Taila (Ghee, oils) after four
months; recipes which are digested easily and quickly become poor
in action after one year; while Asavas (fermented liquors) and
Dhatus (metal and mineral recipes) become more potent as they
become old [3]. Rule 161 (B) of Drugs and Cosmetics Act, 1940 and
rules has made it mandatory to print the manufacture and expiry
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date of all Ayurvedic, Siddha and Unani (ASU) drugs from April 1,
2010 onwards and specified as-“Under no circumstances, con-
sumers should buy these drugs after their expiry date”. Though,
shelf life of different categories of Ayurveda formulations has been
mentioned in the Gazettes of Govt. of India; there is a need to
evaluate shelf life of individual formulations [4]. However, no
stability profiles of this formulation are available till date. Consid-
ering this, an attempt has been made to evaluate shelf life of Laghu
Sutashekhara Rasa [5] (LSR) with the help of modern analytical
techniques.

2. Materials and methods
2.1. Collection of raw materials

LSR is a herbo-mineral formulation consisting of powdered
Shuddha Gairika and Shunthi in the ratio of 2:1 respectively and
levigated with Nagawalli Swarasa. Gairika and Shunthi were pro-
cured from the Pharmacy, Gujarat Ayurved University, Jamnagar
and were authenticated in the Pharmacognosy Laboratory, Institute
for Post Graduate Teaching and Research in Ayurveda, Jamnagar.

2.2. Pharmaceutical preparation of formulation

LSR was prepared out of Shuddha Gairika (Fe;03) and Shunthi
(Zingiber officinale Roxb.) with the levigation of Nagawalli Swarasa
(fresh juice of Piper betel Linn.) and converted into tablets.
For Shodhana of Gairika, it was roasted with 1/4™ part of cow ghee
till the appearance of chief desire characteristics Betel leaves were
washed with water, chopped into small pieces, grinded in grinder
machine and juice was expressed out. This juice was used as the
levigating media. The finished product thus obtained was con-
verted into tablets through wet granulation method [6] by adding
1% gum acacia and 1% sugar as binding agents.

2.3. Shelf life evaluation

2.3.1. Sample quantity and packing

Samples were supplied in four transparent plastic bottles with
transparent screw cap. Each bottle contains 100 g of LSR. Voucher
specimen number of the ingredient is R-2179.

2.4. Storage conditions

Accelerated stability study was conducted as per ICH Guidelines
Q1A (R2) [7]. Temperature was maintained at 40 °C + 2 °C while
relative humidity was maintained at 75% + 5%.

2.4.1. Frequency of withdrawal
The products were withdrawn from the container and analyzed
initially, and at a gap of 1, 3 and 6 months.

Table 1
Physico chemical parameters of LSR.

2.4.2. Parameters

Basic analytical parameters including Average weight of tablets
mg, Tablet hardness kg/cm [2], Loss on drying %w/w [8], Water
soluble extractive %w/w [9] and Total ash contents %w/w [10] were
evaluated at intervals specified earlier. Test for microbial contami-
nation was done initially and at the end of 6 months of storage by
following standard guidelines [11]. Chromatographic profiles
(HPTLC) were evaluated under 254, 366 and 540 nm initially and
after six months of storage. Analysis for Heavy metals using AAS
was carried out initially [12].

3. Results

Observations of Physico-chemical analysis of LSR at initial, 1, 3,
6-month interval are shown in Table 1. Water Soluble Extractive
value was observed 6.62 at initial stage, 6.03 at one month interval,
5.22 at three months interval and 3.73 at six months interval.
Microbial growth was found below prescribed limits [13] initially
and after 6th month [Table 2]. Heavy metals (Mercury, Cadmium,
Arsenic, Lead) were also found to be within the prescribed limits
[14]. HPTLC showed 4 spots at 254 nm with Rf values 5 spots at
366 nm and 7 spots at 540 nm (Figs. 1—4). Rf values recorded were
similar in both samples initially and at the end of 6th month. Based
on the physico-chemical values, intercept and slope were calcu-
lated followed by expected time for 10% degradation for individual
parameters. 10% degradation was set as the acceptable point to
extrapolate the accelerated stability data. Real time aging factor 5
and 3.3 was used for extrapolation of shelf life for climatic Zone I &
II countries and climatic Zone Il & IV countries respectively.
India comes under climatic zone III & IV. Number of months when
10% degradation was occurred was calculated using following
formula:

Months when 10% degradation occurs = [0 month assay value — {[0
month assay value x 10/100}] — Intercept Slope

For present study, On extrapolation of these values; mean
months for 10% degradation was found 9.89 and the shelf life of LSR
was found to be 2 years and 8 months [Tables 3 and 4].

4. Discussion

Saviryata Avadhi is the time limit by which the drug reduces its
original potency up to some extent and can be utilized for thera-
peutic purposes until it retains its fragrance, color, and taste etc.
[15] The purpose of shelf life testing is to provide evidence on how
the quality of a drug substance or drug product varies with time
under the influence of variety of environmental factors such as
temperature, humidity, and light, to establish a retest period for
drug substance or a shelf life for drug products. Insignificant
differences were observed in basic physico-chemical profiles in the
drugs at different stages of analysis except Water soluble extractive
value. The moisture content was found to be decreasing gradually

Physico chemical parameters

Parameters 0 month (Initial) 1 month 3" month 6™ month
Average weight of tablets 501 mg 501 mg 501 mg 501 mg
Tablet hardness 2 kg/cm? 2 kg/cm? 2 kg/cm? 2 kg/cm?
Loss on drying (%w/w) 2.70 2.63 2.63 2.50
Water soluble extractive (%sw/w) 6.62 6.03 5.22 3.73

Total Ash (%w/w) 59.73 60.58 59.96 61.90




Table 2

Total microbial growth in LSR.
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Organism 0 month (Initial) “6” months Permissible Limits
Total plate count (cfu/g) <10 cfu/g <10 cfu/g 10°/g

Total fungal count (cfu/g) <10 cfu/g <10 cfu/g 10°/g

E. coli Ab Ab Absent
Pseudomonas aeruginosa  Ab Ab Absent
Staphylococcus aureus Ab Ab Absent
Salmonella Spp Ab Ab Absent

cfu: Colony Forming Units, Ab: Absent, g: Grams.

HPTLC Plate @ 540 nm HPTLC Plate @ 366 nm

HPTLC Plate@ 254 nm
Sol

Fig. 1. Comparative HPTLC Plate @ 540 nm, 366 nm and @254 nm.

with storage. Moisture is one of the main parameters that deter-
mine the shelf life of a product, and is the main causative factor in
product deterioration. Moisture in a product is sufficient to activate
different enzymes, which slowly decompose the product resulting
in its degradation [16]. Water soluble extractive value plays an
important role in evaluation of crude drugs. Less extractive value
indicates addition of exhausted material, adulteration or incorrect
processing during drying or storage or formulating. A high ash
value is indicative of contamination, substitution, adulteration or
carelessness in preparing the drug or drug combinations for
marketing [17]. In present study, decreasing value of Water soluble
extract and increasing value of Ash is indicates less efficacy of
formulation after a period. Microbial count and Heavy metals were

All frads @ 254 nm

100 90

Fig. 2. 3D overlay chromatogram @ 256 nm.
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Fig. 3. 3D overlay chromatogram @ 366 nm.

within the prescribed limits indicating safety and quality of the
product.

A few studies reported shelf life of Rasayana Churna [18],
Vasavaleha [19], and Kamsaharitaki Avaleha [20], Shir-
ishashwagandhadi Avaleha 21|, Hridya Yoga Churna [22], Shir-
ishavaleha [23] but for LSR, the same is not available. Findings of
earlier studies make substantiate to results of LSR except Shir-
ishashwagandhadi Avaleha that is found more stable. The changes
observed in the physico-chemical parameters at regular intervals
were analyzed to evaluate the shelf life of LSR that is found to be
2 years and 8 months. Sharangadharacharya opines that, the Rasa
preparations retain therapeutic potency for long time, while
general shelf life mentioned in the official gazettes for Gutika/
tablet containing Rasa/Uparasa/Bhasma along with Kasthaushadhi
is five years and for Gutika/tablet containing only Kasthaushadhi
is two years. As LSR contains Shunthi in bulk amounts and also
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Fig. 4. 4D overlay chromatogram @ 540 nm.
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Table 3

Intercept and slope of LSR for different parameters.
Parameters Intercept Slope
Loss on Drying 2.69 0.03
Water Soluble Extract 6.58 0.472
Ash Value 59.78 0.306

Table 4

Approximate period (in month) for 10% degradation of LSR.

Parameters Initial 10% Degradation Approximate Months
(0 month) required for 10% degradation
Loss on Drying 2.70 243 8.66
Water soluble  6.62 5.958 1.32
extract
Ash Value 59.73 53.757 19.68
Mean Months 9.886667

levigated with Nagawalli Swarasa i.e. herbal fraction in its
composition; possibly the shelf life came down to 2 years and 8
months.

5. Conclusion

Microbial count and heavy metals were within permissible
limits in sample indicating its standards and safety for therapeutic
utilization. Shelf-life of LSR is found to be 2 years and 8 months
using the analytical parameters i.e. Loss on drying, Water soluble
extractive value, Ash value. This observation is specific to LSR. No
study has been carried out on shelf life of herbo-mineral Rasayoga
till date. Studies involving many more Rasayoga with Kasthaushadhi
needed to substantiate the observations of the current study.
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