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ABSTRACT 
 
Background: The global market for herbal, herbomineral, and traditional medicines has expanded significantly in recent decades. Despite this growth, 
the absence of comprehensive data on the stability and shelf life of traditional formulations remains a key barrier to their broader acceptance and 
utilisation. In this context, the present study was designed to evaluate the stability of Kaishora Guggulu by examining its susceptibility to microbial 
contamination across different storage conditions, including variations in climate and temperature. Aim: To study the stability of Kaishora Guggulu and 
inspect microbial contamination in the finished product at different time intervals and at different climatic conditions (different temperature and humidity 
setups). Materials and Methods: Samples of Kaishora Guggulu were examined to assess microbial contamination under different climatic conditions. 
The study was conducted at the Microbiology Laboratory, Institute of Teaching and Research in Ayurveda (ITRA), Jamnagar, Gujarat, India. 
Observations & Results: The initial microbiological study of Kaishora Guggulu was carried out on the second day if its preparation. Further studies 
were conducted at regular intervals for up to 10 months. Conclusion: In a microbiological study of Kaishora Guggulu, no growth of microorganisms, 
bacterial or fungal, was observed up to 10 months from the date of preparation, indicating satisfactory microbiological stability and an acceptable shelf 
life.  
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INTRODUCTION 
 
Pharmaceutical stability refers to the ability of a drug product to 
maintain its predefined quality attributes during storage in an 
appropriate packaging system. These attributes include physical, 
chemical, microbiological, and therapeutic characteristics, and 
the concept is generally reflected in the product's assigned shelf 
life.1 Shelf life represents the time span for which a 
pharmaceutical preparation is expected to remain within 
acceptable quality specifications and retain adequate potency 
when stored under recommended conditions. Stability testing is 
performed to understand how a pharmaceutical product responds 
to storage over time under different environmental conditions, 
including variations in temperature, humidity, and light 
exposure.2 These investigations evaluate whether the product 
continues to meet predefined quality requirements throughout its 
intended storage period. The findings help establish suitable 
storage recommendations and support the determination of the 
product's expiry period, thereby contributing to the maintenance 
of its safety, efficacy, and overall quality.3 
 
During product development, stability assessment provides 
evidence that both the active ingredients and the finished 
formulation retain their intended characteristics over time. The 
information generated by these studies is an important part of 
product development and supports quality assurance throughout 
the formulation's life cycle.4 Environmental conditions, such as 
temperature and humidity, can influence microbial growth and 

survival, making them important factors in the stability 
assessment of pharmaceutical preparations. In light of this, the 
present study was undertaken to evaluate the stability of Kaishora 
Guggulu with respect to potential microbial contamination under 
varying conditions. 
 
The term "Saviryata Avadhi" (shelf life or potency-retention 
period), as used in the Ayurvedic lexicon, refers to the concept of 
shelf life in the modern context. It denotes the duration during 
which a drug retains its Virya (therapeutic potency) above a 
defined threshold, provided it is stored under the prescribed 
conditions. Beyond this period, while the potency may begin to 
decline, it does not diminish entirely.5 In the Sanskrit - English 
lexicon, the term "Virya" is attributed multiple meanings, 
including strength, vigour, potency, efficacy, energy, valour, and 
brilliance. In the context of Ayurveda, Virya is considered the 
most potent and active principle of a substance, playing a central 
role - along with Rasa (taste), Guna (qualities), Vipaka (post-
digestive effect) and Prabhava (specific pharmacological effect) 
in determining the overall pharmacological effect of a drug. 
 
Vati (tablet) preparations are widely used in the Ayurvedic 
pharmaceutical industry by practitioners for various ailments. 
According to Ayurvedic classical texts, preparations remain 
potent for months to years, depending on the dosage form. 
 
The Saviryata Avadhi of Vati (tablet) form is described below.  
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Table 1: Saviryata Avadhi of Vati (Tablet) as per Ayurvedic classics 
 

Form of Preparation Sharangadhara Samhita 6  
(13th century) 

Yoga Ratnakara 7  
(17th century) 

AFI  
(Ayurvedic Formulary of India)8 

Vati 1 year 1 year 3 years 

The drug Kaishora Guggulu (an Ayurvedic polyherbal 
formulation) studied in the present study was prepared at the 
Pharmacy, Institute of Teaching and Research in Ayurveda 
(ITRA), Jamnagar, under all possible hygienic conditions. No 
preservative was added to the test drug. Drug preparation was 
finished on 26th Sep, 2023. The finished product was stored in 
airtight plastic bags at room temperature. In the present study, an 
attempt was made to assess the stability of Kaishora Guggulu with 
respect to its microbial profile under different climatic conditions 
and temperature regimes at regular intervals over a period of 10 
months. 
 
Aim: To study the stability of Kaishora Guggulu by inspecting 
microbial contamination in the finished product at different time 
intervals and at different climatic conditions (different 
temperature and humidity setups) 
 
 
 
 

MATERIALS AND METHODS  
 
Samples of Kaishora Guggulu were examined for microbial 
contamination under different climatic conditions. The study was 
conducted at the Microbiology Laboratory, Institute of Teaching 
and Research in Ayurveda (ITRA), Jamnagar, Gujarat, India. Two 
tests were performed to rule out the presence of bacteria or fungi 
in the finished product sample of the prepared drug. The initial 
microbiological study was conducted on the second day of 
preparation, just before it was used internally for patient 
applications. Then, samples from the airtight bags were subjected 
to the microbiological study regularly with random intervals 
during different seasons for 10 months. 
 
Drug Materials  
The formulation composition of Kaishora Guggulu is summarised 
in Table 2. The formulation has only one ingredient, procured 
from the pharmacy attached to the Institute of Teaching and 
Research in Ayurveda (ITRA), Jamnagar, Gujarat, India.  
 

Table 2: Ingredients of Kaishora Guggulu 9 
 

Sr. no. Drug Name Latin Name Part Used Proportion 
1. Shudhdha Guggulu Commiphora mukul Hook. Exudates 32 Parts 

Kwatha Dravyas 
2. Haritaki Terminalia chebula Retz. Dried Fruits (Pericarp) 32 Parts 
3. Bibhitaki Terminalia bellerica Roxb. Dried Fruits (Pericarp) 32 Parts 
4. Amalaki Emblica officinalis Gaertn. Dried Fruits (Pericarp) 32 Parts 

Churna Dravyas 
1. Haritaki Terminalia chebula Retz. Dried Fruits (Pericarp) 1/3rd Part 
2. Bibhitaki Terminalia bellerica Roxb. Dried Fruits (Pericarp) 1/3rd Part 
3. Amalaki Emblica officinalis Gaertn. Dried Fruits (Pericarp) 1/3rd Part 
4. Shunthi Zingiber officinale Rosc. Rhizomes 1 Part 
5. Maricha Piper nigrum Linn. Dried Fruit 1 Part 
6. Pippali Piper longum Linn. Dried Fruit 1 Part 
7. Vidanga Embelia ribes Burm. Fruit 1 Part 
8. Trivrita Operculina turpethum L. Root 1/2 Part 
9. Danti Baliospermum montanum Willd Root 1/2 Part 

10. Guduchi Tinospora cordifolia Willd. Stem 2 Parts 
11. Goghrita Cow’s ghee Ghee 3 Parts 

Preparation Time  
The entire formulation preparation of Kaishora Guggulu was 
carried out at the Pharmacy, Institute of Teaching and Research in 
Ayurveda (ITRA), Jamnagar, Gujarat, India. The process was 
completed in accordance with the Standard Operating Procedure 
(SOP), with the utmost care to avoid any contamination.   
 
Date of Preparation of Drug: 26th Sep, 2023. 
 
Storage  
Stability study with respect to microbial and fungal 
contamination at regular time intervals, details of which are cited 
below. The finished product, Kaishora Guggulu was stored in 
airtight plastic bags at room temperature in a cool, dark and dry 
place. Samples of the finished product were subjected to a 
stability study for microbial and fungal contamination at regular 
time intervals; details are provided below. 
 
Microbial Profile  
Microbial contamination was assessed using two methods to 
detect mycological and bacteriological findings. 
 

 
Table 3: Microbial Profile 

 
1. Smear Examination A) Wet mount /10% KOH Preparation 

B) Gram’s stain Test 
2. Culture Study C) Fungal culture 

D) Aerobic culture 
 
Smear Examination  
Wet Mount/10% K.O.H. Preparation :   
Specimen: Kaishora Guggulu - Vati 
 
Procedure for Wet Preparation 
After preparing the slide, the sample was carefully examined 
under the high-power (40×) objective to assess its structural and 
morphological characteristics. Particular attention was given to 
the clarity of the field, uniform distribution of the material, and 
the presence of identifiable microscopic features. Observations 
were systematically recorded to ensure accuracy and consistency 
for further analysis. Any distinctive structures, colour reactions, 
or textural variations observed under the microscope were 
recorded to support comparative evaluation and interpretation of 
the sample. 
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Procedure for 10% KOH Preparation 
A 10% potassium hydroxide (KOH) solution was prepared by 
dissolving KOH pellets in distilled water and mixing thoroughly 
in a clean glass tube. A clean, grease-free glass slide was then 
taken, and a drop of the specimen was placed at its centre. Freshly 
prepared 10% KOH was added to the specimen, and a grease-free 
cover slip was carefully placed over the preparation to avoid air 
bubbles. The slide was allowed to stand for 15–20 minutes to 
enable the KOH to clear extraneous debris and enhance the 
visibility of fungal structures. After adequate clearing, the slide 
was examined under the high-power (40×) objective of the 
microscope, and all microscopic findings were systematically 
recorded. 
 
Gram’s Stain Test 
Gram staining is a differential staining technique used to classify 
bacteria into two major groups: Gram-positive and Gram-
negative. This method relies on the ability of bacterial cells to 
retain specific dyes during staining. Gram - positive bacteria 
retain the primary stain (crystal violet) and appear purple, as their 
thick peptidoglycan layer resists decolourization by organic 
solvents such as acetone or Gram’s decolourizer. In contrast, 
Gram-negative bacteria, due to their thinner cell wall, are easily 
decolourized and subsequently take up the counterstain (typically 
safranin), appearing pink under the microscope. The Gram stain 
procedure enables bacteria to retain the colour of the stains, based 

on the differences in the chemical and physical properties of the 
cell wall (Alfred E. Brown, 2001)10.   
 
Specimen: Kaishora Guggulu - Vati 
 
Procedure for Gram’s Stain 
A clean, grease-free glass slide was taken, and an evenly thick 
smear was prepared and allowed to air-dry. The dried smear was 
then heat-fixed by passing it 3–4 times over the Bunsen burner 
flame, a step essential for killing vegetative microorganisms, 
increasing cell permeability to stains, and ensuring firm 
adherence of the material to the slide surface. The fixed smear 
was covered with Gram’s crystal violet solution and allowed to 
stand for the time specified in the kit instructions, then gently 
washed with tap water to remove excess stain. Next, Gram’s 
iodine solution was applied for the recommended duration, after 
which the slide was again washed with tap water. Decolourization 
was performed by holding the slide in a slanting position and 
applying Gram’s decolourizer (acetone) from the upper end until 
the primary stain (crystal violet) ceased to wash out, as per kit 
guidelines. The smear was then counterstained with safranin 
solution for the prescribed time and washed gently to remove any 
excess reagent. After air-drying, the slide was examined under the 
oil immersion objective, and all relevant observations were 
carefully noted. 

 

 
 

 
 

Figure 1 and 2: Smear Staining Procedure 
 
Culture Study  
 
Fungal Culture 
The materials were collected using a sterile cotton swab for 
inoculation onto selected fungal culture media (an artificial 
preparation).  
 

Table 4: Fungal Culture 
 

Name of media Sabouraud Dextrose Agar Base (SDA), 
Modified (Dextrose Agar Base, Emmons) 

Company HIMEDIA Laboratories Pvt. Ltd. 
Required time 

duration 
05 to 07 days 

Required temperature 37 0C 
Use of media For selective cultivation of pathogenic 

fungi. 
 

 
 

Figure 3: Sabouraud Dextrose Agar Base (SDA) bottle 

 
Procedure for Fungal Culture 
In the clinical microbiology laboratory, culture methods are 
routinely employed for the isolation and identification of 
microorganisms. Appropriate selective solid media were first 
selected based on the organism suspected and dried in a Hot Air 
Oven prior to specimen inoculation. The dried media were then 
allowed to cool to room temperature. Specimen inoculation was 
carried out either with a sterile cotton swab or a sterile nichrome 
wire loop (24 S.W.G.). For loop inoculation, the nichrome loop 
was first sterilised by heating in the blue oxidase flame of a 
Bunsen burner and then allowed to cool before being charged with 
the specimen. A loopful of the specimen was carefully transferred 
onto the surface of the well-dried culture medium and streaked 
using the standard lawn or streak culture technique. After 
inoculation, the culture plates were incubated inverted at 37°C for 
5 to 7 days, or up to 21 days as required, depending on the 
organism's growth characteristics, under aerobic conditions. 
Following the appropriate incubation period, the plates were 
examined with the naked eye for colony morphology, colour, 
texture, or aerial growth. Suspected colonies were further 
confirmed by performing relevant biochemical tests and staining 
procedures. Based on the results, the isolates, if present, were 
identified and reported accordingly. 
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Figure 5: Procedure for Fungal Culture 

 
Aerobic Culture Method  
Respected materials collected with a  sterile cotton swab for 
inoculation purposes on selected aerobic culture media (an 
artificial preparation). 
 

Table 5: Aerobic Culture 
 

Name of media Mac Conkey Agar (MA) and 
Columbia Blood agar (BA) 

Company HIMEDIA Laboratories Pvt. Ltd. 
Required time duration 24 to 48 hours 
Required temperature 37 0C 

Use of media For selective cultivation of 
pathogenic Bacteria 

 

 
 

Figure 4: Mac Conkey Agar (MA) 
 
 

Procedure for Aerobic Culture 
In the clinical microbiology laboratory, culture methods are 
routinely used to isolate microorganisms. The streak culture 
method is commonly used for this purpose. Appropriate selective 
solid media are first selected and dried in a hot air oven before 
specimen inoculation. Once cooled, the specimen is inoculated 
using the four-flame streaking technique, in which the nichrome 
wire loop (24 S.W.G.) is flamed and allowed to cool between each 
streak. Initially, the sterile loop is heated in the blue oxidase flame 
of a Bunsen burner and then cooled before being charged with the 
specimen. One loopful of the sample is transferred to the surface 
of the dried medium and streaked sequentially to obtain isolated 
colonies. After inoculation, the culture plates are incubated 
inverted at 37 °C for 18–24 hours, either under aerobic conditions 
or in 10% CO₂, as required. Following the incubation period, the 
plates are examined visually for colony growth, and the isolates 
are further confirmed using appropriate biochemical tests and 
staining procedures. Finally, the identified organisms are reported 
accordingly. 
 

 
 

Figure 5: Procedure for Aerobic Culture 
 
OBSERVATIONS AND RESULTS  
 
Every time samples were subjected to the microbiological 
study from the date of preparation to the date of the last 
microbiological study. Results are shown in Table 6. 
 

Table 6: Observations of Stability Tests 
 

Date of Sample 
given for test 

Study 
conducted at 
(No. of days) 

Average 
Temperature 

(0C) 

Average 
Humidity 

(%) 

Observations/Findings 
Gram’s Stain Aerobic 

Culture 
Wet mount/ 10 

% KOH 
Preparation 

Fungal culture 

09/08/2023 2nd Day 31 0C 75.2 % Microorganisms 
not seen 

No organisms 
isolated 

Fungal filaments 
not seen. 

No fungal 
pathogen isolated 

26/09/2023 48th Day 27 0C 78.7 % Microorganisms 
not seen 

No organisms 
isolated 

Fungal filaments 
not seen. 

No fungal 
pathogen isolated 

07/11/2023 89th Day 38 0C 73.2% Microorganisms 
not seen 

No organisms 
isolated 

Fungal filaments 
not seen. 

No fungal 
pathogen isolated 

12/12/2023 124th Day 29 0C 69.8 % Microorganisms 
not seen 

No organisms 
isolated 

Fungal filaments 
not seen. 

No fungal 
pathogen isolated 

18/01/2024 161st Day 33 0C 73.1% Microorganisms 
not seen 

No organisms 
isolated 

Fungal filaments 
not seen. 

No fungal 
pathogen isolated 

22/02/2024 196th Day 33 0C 66.3 % Microorganisms 
not seen 

No organisms 
isolated 

Fungal filaments 
not seen. 

No fungal 
pathogen isolated 

26/03/2024 230th Day 39 0C 71.5 % Microorganisms 
not seen 

No organisms 
isolated 

Fungal filaments 
not seen. 

No fungal 
pathogen isolated 

24/04/2024 259th Day 44 0C 64.4 % Microorganisms 
not seen 

No organisms 
isolated 

Fungal filaments 
not seen. 

No fungal 
pathogen isolated 

27/05/2024 292nd Day 420 C 74.9% Microorganisms 
not seen 

No organisms 
isolated 

Fungal filaments 
not seen 

No fungal 
pathogen isolated 

27/06/2024 323rd Day 400 C 56.5% Microorganisms 
not seen 

No organisms 
isolated 

Fungal filaments 
not seen 

No fungal 
pathogen isolated 
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DISCUSSION 
 
Information generated through stability studies is an important 
part of the documentation required by regulatory authorities to 
evaluate the quality and acceptability of pharmaceutical 
products.11 The purpose of stability assessment is to confirm that 
a pharmaceutical preparation continues to satisfy established 
quality specifications and remains suitable for therapeutic use 
throughout its intended storage period. This provides assurance 
that the product remains suitable for use throughout its entire 
period of availability in the market 12. Inadequate handling of raw 
materials during procurement, storage, or transportation may 
increase the risk of microbial contamination, particularly when 
environmental conditions support bacterial and fungal growth. 
Such raw materials are frequently exposed to pathogenic 
microorganisms, resulting in microbial deterioration during 
handling and storage, ultimately compromising the quality and 
safety of herbal formulations.13 Ensuring microbiological quality 
remains an important challenge in herbal products, as 
contamination by pathogenic microorganisms may adversely 
affect product safety and consumer health. An equally critical 
aspect of drug safety is the determination of shelf life, which refers 
to the period from manufacturing to the point at which the product 
is intended for consumption or use. Shelf-life assessment involves 
multiple factors, including organoleptic properties and 
microbiological stability, to ensure product quality and safety 
throughout its intended use period. 
 
In the present study, the microbiological stability of Kaishora 
Guggulu was evaluated. Randomly selected samples from the 
finished product batch were analysed to detect any potential 
microbial contamination. Environmental parameters, including 
temperature and humidity, were monitored and recorded 
throughout the study period to assess their impact on the 
formulation's stability. The drug was prepared and stored in 
Jamnagar, a coastal city characterised by high atmospheric 
moisture levels. Due to its proximity to the sea, the region 
experiences considerable fluctuations in relative humidity (RH), 
ranging from a minimum of 17.15% to a maximum of 96.4%14. 
while temperature ranges from a minimum of 16 0C to a maximum 
of 43 0C15. High RH can trigger the growth of microbes16, 
although relative humidity (RH) fluctuated throughout the study 
period, the average air conditions cannot be classified as dry, as 
RH levels consistently exceeded 40%. To assess potential fungal 
and bacterial contamination, wet-mount examination, fungal 
culture, Gram staining, and aerobic culture were performed on the 
samples at monthly intervals from August 09, 2023, to June 27, 
2024. Throughout the study period, no microbial growth was 
detected in aerobic cultures, and no fungal pathogens were 
isolated from fungal cultures (see Table 6). Thus, at the end of the 
study, the finished drug samples, evaluated at various time points 
and under varying climatic conditions, showed no evidence of 
microbial contamination. While the fundamental concept of 
stability remains consistent across Ayurvedic and modern 
medicine, the specific parameters used to assess stability may vary 
depending on the product's nature. 
 
CONCLUSION 
 
Stability is typically defined in terms of serviceable life - the 

duration from the product’s manufacturing date to the point it is 
intended for use or consumption. In the present study, the 
microbiological evaluation of Kaishora Guggulu revealed no 
bacterial or fungal growth for up to 10 months post-preparation, 
indicating a favourable shelf life and microbial stability. The 
findings suggest that the formulation maintained acceptable 
microbiological quality under the tested environmental 
conditions, including relative humidity between 58% and 80% and 
temperature between 27°C and 44°C. 
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