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The utilization of pectinases for juice clarification is well established; however, their application in complex
Detox juice blends containing both pectin-rich and low-pectin fruits and vegetables remains underexplored. This
study aimed to (i) optimize the activity of pectinase derived from the halotolerant bacterium Bacillus vallismortis
MH 10, (i) assess s effectiveness in clarifying two distinct detox juice formulations, and (iii) evaluate its impact
on juice yield, total phenolic content (TPC), and antioxidant activity. A concentrated “Detox” beverage was
developed containing bottle gourd in one formulation and apple in the other, with cucumber, ginger, carrot,
lemon, and mint common to both. Optimization of pectinase activity was performed using Central Composite
design (CCD). Subsequently, the Box-Behnken design (BBD) was employed to optimize enzyme-assisted juice
extraction, resulting in significant improvements in juice yield, TPC, and antioxidant capacity measured by DPPH
and ABTS assays. Under optimized conditions, pectinase treatment enhanced juice yield by up to 25 %, increased
TPC by 40 %, and improved antioxidant activity by 35 % in both Detox juice formulations. These findings
provide valuable insights for the beverage industry, demonstrating that the application of B. vallismortis MH 10
pectinase can substantially enhance the nutritional and functional qualities of detox juices during production.

1. Introduction gourd vegetables [6]. Among other dietary additives, ginger possesses

inherent preservative qualities and offers a multitude of health advan-

The pursuit of a healthy diet has led to an increasing interest in
functional beverages enriched with bioactive compounds [11. In this
context, “detox” juices or blends of fruits, vegetables, and other health-
promoting ingredients have gained popularity for their purported health
benefits [2]. Plant-based liquid refreshments usually contain beneficial
bioactive compounds such as flavonoids, lignans, phenolic acids, and
phytosterols [3]. Bioactive components derived from plants through
metabolism, known as secondary metabolites, exhibit promising thera-
peutic properties, particularly in terms of antioxidative effects [4]. For
instance, apple and its products contain secondary metabolites with
bioactive properties, such as polyphenols, along with varying amounts
of dietary fiber [5]. In addition to polyphenols, saponins, which are
classified as glucosides, are present in various vegetables, especially
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tages. These include anti-inflammatory, anti-emetic, anti-allergic, anti-
‘mutagenic, anti-ulcer, hypoglycemic, and bactericidal properties [7].
Mint is well known not only for its diverse culinary applications but also
for its several therapeutic benefits. Its main ingredients, such as
menthol, menthone, and different flavonoids support gastrointestinal
health while exhibiting potent antioxidant and antibacterial properties.
Scientists have also reported that mint contributes to inhibiting infec-
tious growth, reducing oxidative stress, and improving immune func-
tion. For instance, menthol relieves gastritis and bloating by comforting
the smooth muscles of the digestive tract. The gastroprotective and anti-
inflammatory properties of mint are attributed to its high polyphenol
content [5]. Extraction of juice from fruit and vegetable puree and pulp
‘commonly contains many structural components, such as pectin-protein
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