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Abstract-— Curry leaves (Murraya koenigii Spreng) are widely valued for their nutritional and therapeutic 
properties, primarily due to their rich phytochemical composition, including flavonoids, alkaloids, essential oils, and 
also exert several pharmacological activities such as antifungal, antimicrobial, antidiabetic, etc. Although curry 
leaves are an economical source of nutrients, and generally consumed as seasoning. Various researchers observed 
that cooking has impact on many of the nutrients therefore, it is necessary to find out the best cooking method to 
minimise the nutrient loss. In this study, the impact of five common household processing techniques (boiling, pressure 
cooking, steaming, sautéing & microwave cooking) on in vitro antioxidant activity, vitamin C, β-carotene, 
antimicrobial efficacy and phytochemical profiles (both qualitative and quantitative) was determined on curry leaves. 
Steaming (74%) and sautéing (81%) were the most effective in preserving radical scavenging activity, while boiling 
(612%) and pressure cooking (157%) led to considerable losses. All cooking methods resulted in a reduction of 
ascorbic acid content (82-93%) and β-carotene (3-38%), while they had a positive effect on the total phenol (16-65%) 
and flavonoids (54-413%). Boiling had the highest negative impact on the antimicrobial activity of curry leaves. After 
processing of curry leaves, no zone of inhibition was observed against E. coli. These findings suggest that milder 
cooking methods, particularly steaming and sautéing, are preferable for retaining the functional quality of curry 
leaves in culinary applications. Integrating such practices into daily cooking could help maximize the preventive 
health benefits of this medicinally important plant.                                                                                                                                                

Keywords— Antimicrobial activity, Antioxidant activity, Curry leaves, Microwave cooking, Phytochemical, 
Processing techniques  

 

I. INTRODUCTION 

Curry leaves (Murraya koenigii Spreng), widely recognized 
for their distinctive aroma, flavor, and medicinal value, hold 
a prominent place in South Asian cuisine and traditional 
healing practices. According to the WHO, for primary 
health care up to three fourth population in developing 
countries and more than half globally depend on plant-based 
medicines [1]. Rich in bioactive compounds such as 
alkaloids, flavonoids, phenolics, essential oils, ascorbic 
acid, and carotenoids, curry leaves exhibit a strong presence 
of pharmacological characterstics, including antioxidant, 

antimicrobial, anti-inflammatory, antidiabetic, and 
hepatoprotective prpperties. As a medicinal plant, Murraya 
koenigii (commonly known as curry leaves, kadhi patta, or 
mitha nimba) has been reported to offer therapeutic benefits 
for a range of health conditions such as indigestion and 
gastritis [2], cancer [3], diabetes [4], cardiovascular 
diseases [5], and hyperlipidemia [6]. While curry leaves 
have been extensively studied for their therapeutic potential 
in treating various diseases through leaf extracts but their 
inclusion in the regular diet as a food ingridients may serve 
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as an effective preventive measure due to their rich 
phytochemical and antioxidant profile. 

     In typical culinary practice, curry leaves are primarily 
used in seasoning in small quantities and usually in cooked 
form. However, increasing their incorporation into various 
recipes, while minimizing nutrient loss, could enhance their 
health benefits. Therefore, it is important to investigate how 
different cooking methods affect their nutritional and 
phytochemical properties. While antioxidant activity, 
antimicrobial efficacy, and phytochemical content of curry 
leaves have been documented by several researchers 
[7,8,9], there is still limited research on how common 
domestic processing techniques influence these functional 
attributes. Understanding these effects is essential for 
optimizing the dietary use of curry leaves to maximize their 
therapeutic potential. 

     This study aims to investigate the effect of boiling, 
pressure cooking, microwave cooking, sautéing, and 
steaming on the functional attributes of curry leaves. By 
analyzing the changes in antioxidant capacity, ascorbic acid 
and beta-carotene content, antimicrobial efficacy and 
phytochemical characteristics, the study seeks to provide 
valuable insights into how common processing techniques 
affect the health-promoting qualities of curry leaves. The 
findings are expected to advice to retain or enhance the 
therapeutic potential of this underutilized yet powerful 
medicinal plant. 

 

II. MATERIALS AND METHODS 

2.1 Sample procurement and Preparation 

Fresh curry leaves (Murraya koenigii Spreng) were 
collected from the kitchen garden of Kurukshetra 
University campus and washed thoroughly to remove dust 
and impurities. The leaves were air-dried to remove surface 
moisture before subjecting them to different processing 
treatments. 

2.2 Processing Techniques 

The curry leaves were divided into six groups: one 
unprocessed (raw) and five groups subjected to different 
processing techniques. For every processing technique, 
quantity of water, temperature and time of cooking was 
standardized after many trials.  

• Boiling: Adding 50 ml of water leaves were boiled at 
100°C for 5 minutes in a covered stainless-steel 
utensil. 

• Pressure Cooking: Leaves were pressure-cooked 
using 20 ml of water at 121°C (15 psi) for 5 minutes. 

• Microwave Cooking: Leaves were microwaved in 10 
ml of water at 900 W for 4 minutes. 

• Sautéing: Leaves were sautéed in minimal oil (2 
tsp/20 g leaves) for 3 minutes. 

• Steaming: Leaves were steamed for 10 minutes in a 
closed vessel. 

After processing, the leaves were cooled to room 
temperature immediately and used for extraction 

2.3 Extraction of samples for further analysis 

Raw and treated samples, were weighed, grounded 
manually using pestle and mortar, added 80 % methanol and 
acidified to pH with 6N HCl and kept for 30 minutes in 
mechanical shaker at room temperature. After 30 minutes, 
the extract was centrifuged at 10,000 rpm for 10 minutes, 
supernatant was collected. Aliquot was filtered with 
whatman no. 1 filter paper and evaporated on hot plate at 
60˚C.  

2.4 Nutritional analysis of control and processed samples 

2.4.1 Phytochemical Screening 

• Qualitative analysis for alkaloids, phenols, 
and flavonoids. Carbohydrates, and 
glycosides gums and mucilages Proteins and 
amino acids, saponin and, fixed oil and fats 
was conducted using standard protocols [10-
23]. 

• Quantitative estimation included: 

o Total Phenolic Content (TPC): The 
concentration of total phenolic content of 
the methanolic extracts was determined 
by the modified ‘Folin-Ciocalteau 
colorimetric method.’ Results were 
expressed as mg GAE/g FW [24].  

o Total Flavonoid Content (TFC): Using 
‘aluminum chloride colorimetric method’ 
as reported by Meda et al. (2004) [25]. 
Results were expressed as mg QE/g FW). 

2.4.2 Antioxidant activity was assessed using ‘DPPH (2,2-
diphenyl-1-picrylhydrazyl)’ assay 

The antioxidant activity of the extract on the basis of the 
scavenging activity of the stable DPPH free radical was 
determined by the method followed by Chan et al. (2007) 
[26]. Absorbance was measured spectrophotometrically, 
and results were expressed as expressed as IC50 value 
μg/100g fresh weight (FW). 

2.4.3 Estimation of Ascorbic Acid Content 

Ascorbic acid content was determined by ‘the 2,6-
dichlorophenolindophenol titrimetric method’ [27] and 
expressed in mg/100g FW. 

2.4.4 Estimation of β-Carotene Content 
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β-carotene content was extracted using n-butanol and 
quantified spectrophotometrically at 440 nm [27]. Results 
were expressed in μg/100g FW. 

2.4.5 Antimicrobial Activity  

Antimicrobial efficacy was assessed using the ‘agar well 

diffusion method’ [28] against common pathogens 

(Escherichia coli, Staphylococcus aureus, and yeast 

Candida albicans). Zones of inhibition were measured in 

milli meters. 

2,5  Statistical analysis 

Statistical analysis was conducted using IBM SPSS version 
20. Quantitative variables were assessed using measures of 
central tendency (mean) and dispersion (standard 
deviation). One-way analysis of variance (ANOVA) was 
used for comparison involving three or more groups, 
followed by Tukey’s HSD test was used to evaluate   
significant differences between means, and p ≤ 0.05 
considered as significant.  

 

III. RESULT AND DISCUSSION 

3.1 Phytochemical screening 

The ‘phytochemical screening’ of raw as well as cooked 
curry leaves processed through different household cooking 
techniques was done to assess the impact of processing on 
their phytochemical content (Table 1). Results revealed that 
phenols, and flavonoids were strongly present in all 
fractions. Carbohydrates, proteins and amino acids, gums & 
mucilages were present moderately in all the processed 
sample of curry leaves. Alkaloids, glycosides, saponins, fats 
& fixed oils were undetected in any of the extracts. Overall 
different processing techniques used in present research 
does not seem to have any impact on phytochemical content 
of curry leaves. Yee et al. (2023) reported a positive test for 
reducing sugars, which aligns with the findings of the 
present study [29]. However, on the contrary they reported 
positive results for alkaloids and saponins, and a negative 
test for flavonoids in curry leaf extract. This variation may 
be due to the difference in extraction medium [30]. 

Table 1: Impact of processing on phytochemical screening of Curry leaves 

‘S.N. Phytochemical 

screening 

Raw Boiling  Pressure 

cooking 

Microwave  

cooking 

Steaming Sautéing 

1. Detection of alkaloids 

A. Mayer’s test - - - - - - 

B. Wagner’s test - - - - - - 

C. Hager’s test - - - - - - 

D. Dragendorff’s test - - - - - - 

2. Detection of carbohydrates  

A. Molish’s test + + + + + + 

B. Fehling’s test + + + + + + 

C. Barfoed test  + + + + + + 

D. Benedict test + + + + + + 

3. Detection of glycosides 

A. Sulphuric acid test - - - - - - 

B. Borntrager’s test - - - - - - 

C. Legal’s test - - - - - - 

4. Detection of saponin   

A Foam test - - - - - - 

5. Detection of proteins and amino acids 

A. Millon’s Test + + + + + + 

B. Biuret test + + + + + + 

C. Ninhydrin test + + + + + + 
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6. Detection of fixed oil and fats 

A. Saponification test - - - - - - 

7. Detection of phenolic compound 

A. Ferric chloride test ++ ++ ++ ++ ++ ++ 

B. Lead acetate test ++ ++ ++ ++ ++ ++ 

C. Gelatin test ++ ++ ++ ++ ++ ++ 

8. Detection of flavonoids 

A. Alkaline reagents test ++ ++ ++ ++ ++ ++ 

B. Magnesium and 

Hydrochloric acid 

reduction 

++ ++ ++ ++ ++ ++ 

9. Detection of gum 

and Mucilages 

+ + + + + + 

+Present moderately   ++ Present strongly   - Absent’ 

 

3.2 Total Phenol 

Phenol content of curry leaves, both raw and processed, 
ranged from 450.32 to 801.41 mg/100g GAE (Table 2 Fig 
2). The highest phenolic content was observed in the boiled 
sample, while the sautéed sample exhibited the lowest. 
Tukey’s HSD confirms a clear descending order: Boiled = 
Steamed > Microwave > Pressure Cooked > Raw > Sautéed. 
All processing methods, except sautéing, resulted in a 
significant (p≤0.05) rise in phenolic content compared to 
the raw sample. Boiling and steaming led to significantly 
(p≤0.05) increase in phenolic levels than the raw sample and 
other processed treatments. Microwave cooking resulted in 
a moderate increase (44.26%) in phenolic content, 
significantly (p≤0.05) lower than boiling and steaming but 
higher than pressure cooking and sautéing. Pressure 
cooking produced an intermediate increase, significantly 
(p≤0.05) higher than the raw. Sautéing, however, caused a 
slight (non-significant) decrease in phenolic content (-
6.9%), significantly (p≤0.05) lower than all treatments that 
showed enhancement in phenolic content. Overall, all 
processing treatments had positive impact on phenolic 
content of curry leaves. This may be attributed to the 
breaking of cell walls, which promote the release of soluble 
phenolic compounds that were previously bound to 
insoluble ester linkages within the cell wall matrix [31]. 

Şengül et al., (2014), Geetha et al., (2018), Chin et al., 
(2022) also reported significant (p≤0.05) improvement in 
phenolic content after cooking process [32,33,34]. 

3.3 Flavonoid content 

Flavonoid content of curry leaves, both raw and processed, 
ranged from 31.81 to 413.5 mg QE/100g (Table 2 Fig 1). 
Highest flavonoid content was observed in the pressure-
cooked sample, while the raw sample exhibited the lowest 
flavonoid content. Further Tukey HSD analysis revealed 
significant (p≤0.05) increment in all the processed sample 
than raw. Pressure cooking extremely increased flavonoid 
levels (1199.91%), significantly (p≤0.05) different from all 
other process. Microwave cooking also significantly 
(p≤0.05) enhanced flavonoid content over raw while 
sautéing significantly (p≤0.05) enhanced flavonoid content 
compared to boiling and steaming. All the cooking 
processes increased the flavonoid content in curry leaves. 
The observed increase in flavonoid content after cooking 
may be attributed to improved extractability, resulting from 
the more efficient release of polyphenolic and flavonoid 
compounds from intracellular protein complexes and 
modifications in the plant cell wall structure [35]. Similar 
trends in some vegetables were observed by Hossain et al., 
(2017), Gunathilake et al. (2018), Alide et al., (2020), 
Hassan et al., (2021), Etu et al. (2024) [36,37,38,39,40].  
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Fig: 1   Impact of different processing on antioxidant activity and flavonoids of curry leaves 

 

 

Fig: 2   Impact of different processing on ascorbic acid, β-carotene and total phenol of curry leaves 

 

3.4 Radical scavenging activity 

Radical scavenging activity (IC50 value) of curry leaves, 
both raw and processed, ranged from 1714.29 to 45.22 
μg/ml (Table 2 Fig 1). All cooking methods had a significant 
(p≤0.05) impact on the antioxidant activity of raw curry 
leaves. Microwave cooking, steaming, and sautéing 
enhanced the radical scavenging activity, whereas boiling 
and pressure cooking led to a reduction. Among the 
treatments sautéed and steamed samples exhibited the 
highest antioxidant potential, with improvements of 81.19% 
and 74.75%, respectively, compared to all other samples 
(raw and processed), and the differences were significant 
(p≤0.05). Further Tukey’ post hoc test indicated that 
microwave treatment also significantly (p≤0.05) enhanced 
antioxidant activity relative to raw, boiled, and pressure-
cooked samples, although its efficacy was lower than that 
of steaming and sautéing. Boiling resulted in the most 
substantial loss of antioxidant activity, representing a 
greater than 600% increase in IC50, and was significantly 
different (p≤0.05) from all other processing methods. 
Among the treatments, sautéed and steamed, samples 
exhibited the moderate antioxidant potential, with 
improvements of 81.19% and 74.75%, respectively, 

compared to all other samples (raw and processed), and the 
differences were statistically significant (p≤0.05). The 
impact of cooking on the antioxidant activity of curry leaves 
is multifaceted. Microwave cooking, steaming and sauteing 
enhance the antioxidant activity of curry leaves. Increment 
after some processing due to breaking down cell walls and 
releasing bound phenolic compounds [41].  Gunathilake et 
al. (2018), Chin et al. (2022), and Etu et al. (2024) reported 
that steaming, microwave cooking, and sautéing enhanced 
the antioxidant activity in various leafy vegetables, 
including Cassia auriculata and Centella asiatica, Chinese 
kale, and fluted pumpkin and garden egg leaves, 
respectively [34,37,40]. These findings are consistent with 
the results of the present study, supporting the positive 
impact of certain cooking methods on antioxidant potential. 
In the present study, pressure cooking and boiling 
significantly (p≤0.05) reduced the antioxidant activity of 
curry leaves (Murraya koenigii). This reduction may be due 
to the thermal breakdown of heat-sensitive and water-
soluble antioxidants like ascorbic acid through leaching in 
water and some polyphenol.  [42]. These results align with 
earlier studies (Hwang et al., 2012, El-Hamzy and Ashour, 
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2017) that reported losses in antioxidant potential in red 
pepper after boiling [43,44,]. 

     However, contrary findings were reported by Geetha et 
al. (2018), who observed an increase in antioxidant activity 
after boiling and pressure cooking of curry leaves [33]. The 
discrepancy between the current study and Geetha et al.'s 
findings could be due to differences in cooking duration, 
leaf maturity, or assay methods used to measure antioxidant 
capacity. 

3.5 Ascorbic acid 

Ascorbic acid content of curry leaves, both raw and 
processed, ranged from 0.2 to 3.18 mg/100g (Table 2 Fig 2). 
Raw curry leaves had significantly (p≤0.05) more AA than 
all processed samples statistically. Tukey post hoc analysis 
showed that no processing method demonstrated significant 
(p≤0.05) difference over the others. Sautéing was 

numerically the highest among processed samples, but 
statistically not different from boiling, pressure cooking, 
microwaving, or steaming. All processing methods 
significantly (p≤0.05) reduced ascorbic acid while sautéing 
preserved the most among them. This loss is mainly 
attributed to rapid oxidation, which transform AA to 
dehydroascorbic acid, sunsequently undergoing hydrolysis 
to 2,3-diketogulonic acid and polymerization. Furthermore, 
leaching of nutrients into boiling water contributes to the 
reduction in AA levels [45]. As per present findings, various 
researchers also reported loss of vitamin C during different 
cooking technique [46,47,48,49]. ‘Vitamin C is a water-
soluble and heat-sensitive vitamin, making it prone to 
degradation during cooking. High temperatures and 
extended cooking times can lead to significant losses of this 
nutrient’ [50]. This confirms that ascorbic acid is highly 
vulnerable to thermal and water-based treatments. 

Table 2: Impact of different processing techniques on antioxidant activity and phytochemical content on Curry Leaves 

Curry 

leaves 

Raw Boiling Pressure 

cooking 

Microwave 

Cooking 

Steaming  Sautéing 

Antioxidan
t activity 
(μg/100g) 

240.51±1.54c 1714.29±4.03a 619.98±9.62b 215.01±5.74d 60.72±1.29e 45.22±1.36e 

Flavonoid 

(mg 

QE/100g)  

31.81±0.93e 72.43±1.58d 413.50±1.23a 335.78±7.23b 54.33±2.26d 111.19±5.41c 

Phenolic 

content 

(mg/100g 

GAE)  

483.81±2.3d 801.41±0.57a 561.79±16.42c 697.95±7.16b 754.15±19.13a 450.32±4.91d 

β-carotene 

(μg/100g)  
5912.34±37.55

a 

5061.02±52.13
c 

4699.31±44.61
d 

3631.45±32.31
e 

5623.46±72.71
b 

5719.16±45.17a

b 

Ascorbic 

acid 

(mg/100g)  

3.18±0.33a 0.20±0.25b 0.20±0.31b 0.50±0.27b 0.40±0.47b 0.57±0.25b 

The mean value having different alphabets are significantly different (p≤0.05) using Tukey’s test for different processing 
treatments                 

Mean value are presented as mean±SD and referred to the fresh weight  

 

3.6 The β-carotene  

The β-carotene content of curry leaves, both raw and 
processed, ranged from 3631.45 to 5912.34 μg/100g (Table 
2 Fig 2). Raw curry leaves had the highest β-carotene 
content. Tukey post hoc revealed that all the processing 
methods reduced β-carotene content significantly (p≤0.05) 
except sauteing. Steaming resulted in to better retention 
significantly (p≤0.05) higher than boiling, pressure 
cooking, and microwave cooking. Boiling (−14.41%) 
showed significant (p≤0.05) reduction in comparison to 
pressure cooking (20.51%) and microwave cooking 
(38.57%). Overall, sautéing technique preserved β-carotene 

significantly (p≤0.05) while microwave caused significant 
(p≤0.05) loss. This study supports findings from previous 
researchers which showed reductions in carotenoid levels in 
cooked vegetables compared to their raw counterparts 
[51,52]. This loss may be attributed to the different 
intracellular distributions of β-carotene, which is stored 
within crystalline chromoplasts surrounded by polar lipid-
rich membranes in vegetables. As well as thermal 
processing can alter the physical state of carotenes, making 
them more soluble as cellular lipids dissolve [53]. 
Additionally, some carotenoids are lost through leaching 
during cooking, contributing to the decrease in β-carotene 
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retention. This change is likely a result of heat-induced 
isomerization, converting trans-carotenes into their more 
bioavailable cis forms, which have greater solubility in 
micelles, thereby enhancing their bio accessibility and 
bioavailability [52]. 

3.7 Antimicrobial activity 

Table 3 and Figure 3 represents the impact of different 
processing on antimicrobial activity against Candida 
albicans and Staphylococcus aureus, Escherichia coli. 
Against S. aureus, raw curry leaf extract exhibited a strong 
inhibitory effect with a zone of 19.56 mm. This is 
significantly (p≤0.05) lower than the positive control 
(ciprofloxacin). However, most thermal processing 
methods significantly (p≤0.05) diminished this activity. 
Significant (p≤0.05) reduction in antimicrobial activity was 
found after steaming (9.34 mm), sautéing (8.6 mm), and 
microwave cooking (5.4 mm). Boiling led to a substantial 
reduction, showing an inhibition zone of only 4.8 mm. 
Notably, pressure cooked curry leaves was not effective 
against Gram-positive bacteria. The positive control 
(ciprofloxacin) recorded the significantly highest (p≤0.05) 

inhibition (22.8 mm), and the negative control (DMSO) 
showed no activity, confirming the validity of the method. 
Tukey’s post hoc analysis indicated that the raw sample 
demonstrated significantly (p≤0.05) higher antimicrobial 
activity than all processed forms. Sautéed and steamed 
samples produced a significantly (p≤0.05) larger ZOI 
compared to microwave cooked and boiled sample. 
Maximum inhibitory activity was observed of steamed 
sample against S. aureus among all the processed sample. 

     In the case of Escherichia coli, curry leaves 
demonstrated significantly (p≤0.05) lower antibacterial 
activity, with the raw extract producing a small inhibition 
zone of 5.78 mm in comparison to positive control. No 
inhibitory effect was recorded for any of the processed 
samples highlighting the compound’s weak effect against 
Gram-negative bacteria due to the complete degradation of 
bioactive compounds during cooking. Nevertheless, the 
positive control still displayed high efficacy (19.36 mm), 
emphasizing that the low activity was specific to the curry 
leaf extracts rather than procedural limitations. 

Table 2. Impact of boiling on antimicrobial activity of curry leaves 

Plant 

foods 

Microorganis

m 

Zone of inhibition in mm 

Raw Boiling  

Pressu

re 

cookin

g 

Microwa

ve  

Cooking 

Steamin

g 

Sautéi

ng 

DM

SO 

Ciproflaxa

cin 

Amphot

ericin 

Curry 

leaves 

Staphylococcus 

aureus 

19.56±0.

49b 

 

4.8±0.12
d - 

5.4±0.26
d 

9.34±0.7

6c 

 

8.6±0.5

9c 

 

- 22.81±0.31a nt 

Escherichia 

choli 

5.78±0.2

3b 
- - - - - - 19.36±0.42 a nt 

Candida 

albicans 

11.45±0.

84b 

 

- 
8.7±0.6

5c 

8.8±0.23
bc 

3.66±0.5

7d  

10.3±0.

65b - nt 
19.57±0.

32a 

Values are the mean ± SE of three independent determinations; 

 

 

Fig 3: Impact of processing on antimicrobial activity of curry leaves 

The column having different alphabets are significantly different (p≤0.05) using Tukey’s test for different processing treatments 
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     For C. albicans, the raw extract of curry leaves showed 
markable antifungal activity (11.45 mm), followed by 
sautéed (10.3 mm), microwave cooked (8.8 mm) and 
pressure-cooked (8.7 mm) samples. Steaming produced the 
significantly (p≤0.05) least effect (3.66 mm) while no 
inhibition was observed in boiled sample. This may be due 
to the leaching of phytochemical in water [54]. Tukey’s post 
hoc analysis indicated that the raw sample demonstrated 
significantly (p≤0.05) higher antimicrobial activity than all 
processed forms. Significant (p≤0.05) difference was found 
in the inhibitory activity of pressure cooked, steamed and 
sauteed sample. These results indicate that curry leaves 
maintain moderate antifungal activity under certain cooking 
conditions. The antifungal control (Amphotericin) showed 
the highest inhibition (19.57 mm). Among all the cooking 
method, sauteing exhibited minimal reduction in 
antimicrobial activity of curry leaves against C. albicans.  

     In summary, curry leaves demonstrated strong 
antimicrobial and antifungal activity in their raw form, 
especially against S. aureus and C. albicans. However, most 
cooking methods particularly boiling and steaming 
significantly (p≤0.05) reduced this activity. It is well 
established that the functional properties of phenolic 
compounds can be significantly diminished during thermal 
processing, leading to reduced antioxidant and 
antimicrobial activities [55]. The extent of this loss may 
vary depending on factors such as the type of sample, 
duration of cooking, and the temperature applied [56]. The 
absence of inhibitory effects against E. coli in cooked 
samples further highlights the structural resistance of Gram-
negative bacteria and the importance of processing on 
bioactive compound retention [57]. These findings 
underscore the potential of curry leaves as a natural 
antimicrobial agent, particularly when consumed raw or 
minimally processed. Similar results were reported by 
Sutradhar et al. (2020) for Emblica officinalis [58]. They 
observed that 5 min boiling reduced the antimicrobial 
activity due the reduction of vitamin C. Bordoloi et al. 
(2017) also confirmed decreased effectiveness against S. 
aureus after being boiled [59]. 

 

IV. CONCLUSION  

The study demonstrated that processing methods 
significantly influence the nutritional and bioactive 
composition of curry leaves. While all cooking techniques 
led to some degradation of heat-sensitive compounds like 
ascorbic acid and β-carotene, they also promoted the release 
and bioavailability of phenolics and flavonoids. Microwave 
cooking and steaming emerged as the most favourable 
techniques, preserving antioxidant and phytochemical 
properties effectively. Boiling and pressure cooking, though 

common, may lead to substantial losses in nutrient content. 
These findings are relevant for optimizing culinary and 
industrial processing of curry leaves to retain their 
functional benefits. These findings underscore the 
importance of selecting appropriate cooking methods to 
maximize the health benefits of curry leaves. 
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