[image: ]
image1.jpeg
ABSTRACT
STUDIES ON PRODUCTION OF APPLE

Title of the Thesis
HERBAL WINE USING Picrorhiza kurroa
Royle ex Benth

Name of the student Parveen Kumari

Registration No. J-23-MBS-18

Major Subject Microbiology

Name and Designation of Dr. Brajeshwar Singh

Major Advisor Professor & Head (Microbiology)

Degree to be awarded MSc. (Agri.) Microbiology

Year of award of degree 2025

ed out with the aim to develop a nutraceutically
f Picrorhiza kurroa Royle ex

e and antioxidant properties.
vitamins, and organic acids,

The present investigation was carri
enriched apple herbal wine through the incorporation 0

Benth, a medicinal herb known for its hepatoprotectiv

Apple (Malus domestica), being naturally rich in sugars,
served as an ideal base for fermentation. Grade C apples (American Delicious) were
the local markets of Jammu and Picrorhiza kurroa, collected from

fKishtwar District. A standardized protocol for apple wine production
strain Saccharomyces cerevisiae MTCC 475, followed
f P kurroa. Physiochemical and

procured from

Galhar village o

was developed using the yeast
by enrichment with biotransformed extracts o
biochemical parameters of the base apple wine were assessed, revealing acceptable
. and antioxidant activity. Fermentation monitoring over a

alcohol content, pH, acidity.

45-day period showed that alcohol content increased from 2.2% (day 15) to 7.2% (day

45), while total sugar content decreased from 10.50% to 4.20%, indicating active

fermentation. The total phenolic content and total flavonoid content of P. kurroa

extract were highest at 48 hours (TPC: 13.68 £ 1.82 mg GAE/g fw; TFC: 2.24 + 0.48
duration for enrichment. The

mg QE/g fw), making it the most bioactive fermentation
different concentrations: 1:2

wine was enriched with fermented P. kurroa extracts at
:4 (SKN-125). GC-MS profiling revealed the

(SKN-124), 1:3 (SKN-121), and 1

presence of key bioactive compounds such as 2-Methoxy-4-vinylphenol, phenol-2-
methoxy, glycerin, erythritol, ethanol and complex esters. The 1:4 concentration
(SKN-125) showed the most promising profile, with balanced ethanol (46.55%), high
phenolic content, and strong antioxidant components. In ponclusion, the results

demonstrated the successful developme o
antioxidant potential, bioactive compound diversity, and consumer acceptability. The

1:4 enrichment ratio delivered the best outcome, offering a potent, palatable, and

commercially viable functional beverage. Moreover, the study promotes the
sustainable utilization of endangered Picrorhiza kurroa through value-added

processing in the wellness and nutraceutical industries.
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