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Since last decade, need for novel processing technolo-
gies to improve and maintain food products quality, espe-
cially fresh juices and beverages increased. High pressure 
processing (HPP) emerged as non-thermal technique uti-
lising hydrostatic pressures (100–1 000 MPa) to  inacti-

vate pathogenic microbes and maintain sensory attributes 
for fruit juices (Tenuta et al. 2023). Sweet cherry, known 
as (Prunus avium L.), is highly coveted fruit owing to its 
organoleptic attributes like taste, softness, aroma, nutri-
tional value, and health benefits (Di Matteo et al. 2017; 
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Abstract: Sweet cherry juice rich in phenols and anthocyanins is highly perishable and typically undergo thermal pas-
teurisation, which can diminish its nutritional composition. High pressure processing (HPP), a non-thermal technique 
using pressure to inactivate the microbes while preserving nutrients, offers a more effective alternative for extending the 
shelf life of fruit juice. Accordingly, present study evaluated comparative impact of high pressure processing and thermal 
pasteurisation on phytochemicals, antioxidant activity, microbial and sensory attributes of cherry juice during storage. 
For study, cherry juice subjected to two different HPP levels (400 and 600 MPa) for 5 min and thermal pasteurisation 
(95 °C) for 30 s, followed by storage (60 days at 4 °C). Results showed HPP and thermal pasteurisation had significant 
impact (P < 0.05) on phenolics, flavonoids, and antioxidants compared to control, however, thermally pasteurised juice 
showed rapid deterioration compared to HPP juice, whereas anthocyanin and cyanidin-3-glucoside levels remarkably 
different in both groups. Microbial findings revealed safety of HPP pasteurisation juice with shelf life (45 days) however, 
better sensory acceptability for HPP treated juice. In nutshell, HPP pasteurisation is pragmatic approach for enhanc-
ing shelf life with better nutrients for cherry juice and findings useful for beverage industry and health professionals.
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Gonçalves et al. 2019). It  is also reported sweet cherry 
consumption improve human health and believed to of-
fer benefits in  combating diabetes, cancer, inflamma-
tory, and cardiovascular diseases (Mahmoud et al. 2022). 
The health benefits of sweet cherry are associated with 
the presence of  high content of  phenolics, flavonoids, 
and anthocyanin compounds. Additionally, sweet 
cherry is  hailed as  superfood owing its low-calories, 
nutrient-dense and rich source of  antioxidants notably 
anthocyanins like cyanidin-3-glucoside and cyanidin-
3-rutinoside (Szpadzik et  al.  2022). These compounds 
mainly responsible for antioxidant activity and possess 
capacity 4 times higher than vitamin E and surpass ef-
fectiveness of vitamin C in human health promotion (van 
der Werf et al. 2018). Pakistan produces over 8 000 met-
ric tons of cherries annually for the year 2023. However, 
due to inadequate infrastructure, longer distances from 
major markets, and the fruit's short shelf life around 
1–2 days, much of the fruit spoils in local markets. Cher-
ry being perishable fruit processed into purees and juices 
to  improve shelf life. However, to maintain juice safety 
and quality, thermal pasteurisation is  used which re-
sults loss of nutrients (Mandha et al. 2023). Additionally, 
in conventional processing, Maillard reactions, ascorbic 
acid oxidation occur which adversely affect organoleptic 
and sensory attributes of juices. Thus innovative process-
ing technologies like HPP used to preserve nutrients and 
enhance shelf life of juices (Kathuria and Thakur 2023). 
Although heat treatments highly effective in eliminating 
microbes, they can diminish nutritional and sensory at-
tributes of products (Garcia-Parra et al. 2017). Therefore, 
alternative technologies are in effect, with special consid-
eration given to high pressure processing with relatively 
low temperatures compared to  conventional thermal 
methods (Waghmare 2024). HPP can inactivate patho-
gens and spoilage microbes but cannot affect covalently 
bonded molecules so physiochemical properties of food 
remain unchanged so  product remain fresh and nutri-
tious compared to  conventional processing (Queirós 
et al. 2015; Sehrawat et al. 2021).

Although HPP is  globally recognised non-thermal 
treatment but limited literature available on  effect 

of  HPP  on  organoleptic properties and phytonutri-
ents of sweet cherry juice so present study conducted 
to investigate effect of HPP in comparison to thermal 
pasteurisation on  phytochemicals (anthocyanins, fla-
vonoids), antioxidant [2,2-diphenyl-1-picrylhydrazyl 
(DPPH)], microbial and sensory attributes using indig-
enous cherry at storage intervals.

MATERIAL AND METHODS

The present study conducted to assess impact of ther-
mal and HPP pasteurisation on phytochemicals, micro-
bial aspects, and sensory parameters of cherry juice.

Research material and chemicals. Cherry fruit 
(Prunus avium L.), purchased at maturity from Gilgit-
Baltistan transported in commercial packaging to uni-
versity laboratory. Folin-Ciocaltue reagent, sodium 
carbonate, DPPH, sodium hydroxide, and gallic acid 
purchased from Merck (Germany). Aluminum chloride 
(6H2O) from CHEMIZ (UK), quercetin from Targetmol 
(USA) whereas, plate count agar from Merck and rose 
Bengal agar from HIMEDIA (India) were purchased.

Juice extraction. Before processing of  juice for 
pasteurisation, cherry fruit (Prunus avium  L.), stems 
and pits of  removed and sterile juice extractor (Cold 
Press, JE-B03B MIUI; MIUI Smart Home Appliances, 
China) used for juice extraction and 100% pure cherry 
juice was collected in the sterile vacuum (500 mL flex-
ible pouches) without adding sugar and preservatives 
by  following the procedure of  Ekanem and Ekanem 
(2019). After the juice extraction, samples were sub-
jected to  different treatments which were selected 
considering literature review for the preservation po-
tential of HPP, microbial safety and cherry juice shelf 
life as  well as  thermal treatment (commercial condi-
tions) as per plan mentioned in Table 1.

Thermal treatment of juice. Cherry juice subjected 
to thermal pasteurisation using water bath (WNB 14; 
Memmert GmbH +  Co.  KG, Germany) temperature 
set (95 °C for 30 s) following the procedure of Saeedud-
din et al. (2015). Afterwards, juice samples transferred 
to ice bath for cooling, storage for study analysis.

Table 1. Study plan of cherry juice subjected to thermal and HPP treatments

Treatments Description
T0 control in which sweet cherry juice is not subjected to any treatment
T1 sweet cherry juice subjected to HPP treatment at 400 MPa for 5 min
T2 sweet cherry juice subjected to HPP treatment at 600 MPa for 5 min
T3 sweet cherry juice subjected to thermal treatment at 95 °C for 30 s

HPP – high pressure processing
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High pressure processing. After extraction followed 
by  packaging of  juice, subjected to  non-thermal pro-
cessing using HPP unit (HPP L2-600/2; Tianjin Huatai-
Senmiao Bioengineering Technology  Co.,  Ltd., China), 
equipped with jackets contain water for pressure medi-
um, deploying two levels 400 MPa and 600 MPa for 5 min 
following protocol as mentioned by Gouvea et al. (2020).

Analysis of  juice subjected to  thermal and high 
pressure processing treatments. After the applica-
tion of processing treatments to cherry juices, placed 
at 4 °C for storage (0, 15th, 30th, 45th, and 60th day) and 
subjected to analysis as mentioned below.

Total phenolics. Total phenolics of  juices were de-
termined using Folin-Ciocalteu method following 
the procedure of Singleton et al.  (1999). Cherry juice 
mixed with reagents, incubated, and absorbance was 
at 760 nm and total phenolics content (TPC) estimated 
in mg GAE·mL–1.

Total flavonoids. Total flavonoids were deter-
mined using colourimetric assay as discussed by Saeed 
et al. (2013). First of all, 0.5 mL juice added to reagents 
and incubated for 30 min at room temperature. After-
wards, absorption taken at 510 nm, and concentration 
expressed as quercetin in mg·mL–1 of juice.

Antioxidant capacity. Cherry juice scavenging free 
radicals' activity was assessed using the DPPH  assay 
by following the method of Brand-Williams et al. (1995). 
Accordingly, 100 µL of  cherry juice containing 290 µL 
of DPPH solution (0.004% in methanol) was added, fol-
lowed by test tubes shaking, left in the dark for 30 min, 
and measured absorbance at 517 nm. The percentage in-
habitation of DPPH was estimated by using Equation 1.

DPPH JUICE

DPPH

100%
A A

inhibition
A

= ×
−

	 (1)

where: ADPPH – absorption value of  DPPH blank; 
AJUICE  –  absorption value measured for cherry juice 
samples.

Total anthocyanins level. Total anthocyanins esti-
mated using pH differential method, in which juice was 
used at pH (1 and 4.5) using two buffer solutions by fol-
lowing protocol of Giusti and Wrolstad (2001). After-
wards, solutions prepared using potassium chloride and 
sodium acetate buffer. After incubation for 15 min, ab-
sorbance taken at 510 nm and 700 nm for buffers 1 and 2, 
respectively, and total anthocyanins determined.

Anthocyanin determination. Cyanidin-3-O-glu-
coside determined using high pressure liquid chro-
matography using autosampler (Agilent 1100; Agilent 
Scientific Instruments, USA) by  following the proce-

dure of Sang et al.  (2017). Then, for analysis, station-
ary phase using C-18  column (250 mm ×  4.6 mm), 
with  10  particle sizes and mobile phase containing 
mixture of ethanol and 0.25 mol·L–1 tartaric acid aque-
ous solution at  20 : 80  (v/v). Fresh cherry juice mixed 
with mobile phase in  ratio (50 : 50) and centrifuged 
at  4 000 rpm (revolutions per minute) for 10 min af-
terwards, supernatant filtered through syringe filter 
(0.22 µm) followed by samples injected for analysis. 

Microbiological analysis. Juices samples subjected 
to microbial analysis for safety assessment and shelf-life 
testing. For total plate count, serial dilution made and 
poured onto agar plates: for total plate count, nutrient 
agar at 37 °C for 48 h and rose Bengal agar (HIMEDIA, 
India) for yeast and molds at 30 °C for 72 h. Colonies 
were counted by  using the colony counter (CC-J2; 
Jintan Rongjin Medical Equipment  Co.,  Ltd., China) 
by following the procedure of Usaga et al. (2021).

Sensory evaluation analysis. Sensory evaluation 
(taste, aroma, colour, and overall acceptability) of juic-
es done using 9-point hedonic scale by adopting proto-
col of Liu et al. (2016).

Statistical analysis. Collected data analysed using 
SPSS (version 21), and data represented as mean ± stand-
ard deviation (SD) with significance (P < 0.05). Descrip-
tive statistic and one-way analyses (ANOVA) were also 
employed by following the guidelines of Han et al. (2022).

RESULTS

The present study conducted to assess impact of pro-
cessing techniques including thermal and HPP, on phyto-
chemicals, microbial and sensory analysis of cherry juice.

Phytochemicals of  juices. Results (Table  2) re-
ported T2 (600 MPa HPP) has the highest total phe-
nolics, total flavonoids, and free radical scavenging 
activity, reported as 76.95 ± 3.42 mg·(100 mL)–1, 44.62 
± 3.10 mg·(100 mL)–1, and 62.81 ± 2.61%, respectively 
at the start of storage, whereas the lowest values reported 
in T3 (90 °C for 5 min) as 62.24 ± 3.71 mg·(100 mL)–1, 
31.51 ± 4.81 mg·(100 mL)–1, and 30.81 ± 2.31% for said 
traits that were decreased to 61.62 ± 3.31 mg·(100 mL)–1 
and  50.17 ±  3.32 mg·(100 mL)–1 for total pheno-
lics content, 36.12 ±  0.41 mg·(100 mL)–1 and 27.02 
± 1.36 mg·(100 mL)–1 for total flavonoids, 25.27 ± 1.41% 
and 19.32 ± 1.51% for free radical scavenging activity 
in  T2  and  T

3
, correspondingly at  storage termination 

(60  days). T2  significantly outperformed T0  and  T3 
in preserving total flavonoids, and overall storage has 
a declining effect on phytochemicals profile irrespec-
tive of treatments.
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Anthocyanins in  sweet cherry juice. Results 
(Figure  1) for total anthocyanins reported highest 
the value in  T2 as  26.80 ±  1.42 mg·(100 mL)–1, fol-
lowed by T0 [26.03 ± 3.31 mg·(100 mL)–1] and lowest 
in T3 [22.72 ± 0.72 mg·(100 mL)–1] at study initiation, 
that were decreased to 14.41 ± 3.15, 9.32 ± 1.21, and 
9.13  ±  1.62 mg·(100 mL)–1, correspondingly at  the 
termination of  storage. Similarly, the concentration 
of  anthocyanin (cyanidin-3-glucoside) in  cherry juice 
subjected to  HPP and heat treatments showed a  sig-
nificant difference (P  <  0.05) as  reported in  Figure  2. 
A  declining trend noted during storage and signifi-
cant reduction in  cyanidin-3-glucoside in  control T0 
[22.06 ±  0.21 mg·(100 mL)–1] and heat treatment  T3 
[17.92 ±  0.54 mg·(100 mL)–1] compared to  T2 [27.42 
± 0.42 mg·(100 mL)–1].

The results (Table 3) reported total plate count, yeast, 
and mold in cherry juice treated with HPP and heat pas-
teurisation indicated at day 0, total plate count load was 
(1.0 × 102) CFU·mL–1 in T0, whereas yeast and mold not 
present in control and treatment groups (CFU – colo-
ny-forming unit). After 45 days, these values increased 

for TPC (2.0  ×  1010), yeast (2.0  ×  107), and mold 
(1.84  ×  103) log CFU·mL–1 compared  to  heat-treated 
and high pressure processing. T2  results comparable 
to  those of  thermal group, as  it  successfully inhibited 
TPC, yeast, and mold count upto 45th day of trial. More-
over, mold was absent in T2 and T3 groups throughout 
study intervals. Nevertheless, results by HPP and ther-
mally pasteurised samples were more promising.

Sensory evaluation. Organoleptic qualities encom-
passing taste, flavour, colour, and overall acceptability 
of  sweet cherry juice, remained satisfactory through-
out storage, with exception in  control (T0) and ther-
mal (T3). Results indicated noticeable deterioration for 
colour and taste after 30th  storage day and was a sig-
nificant disparity for acceptance and taste of thermally 
treated juice at  onset compared to  HPP-treated and 
control juice. Regarding taste, highest score attributed 
T2 (8.66 ± 0.53), followed by T1 (8.61 ± 0.44), while low-
est in T3 (5.15 ± 0.12). However, these scores declined 
to 7.83 ± 0.16 and 7.12 ± 0.12 for T2 and T1, respective-
ly, whereas T3 experienced more significant decrease 
3.32  ±  0.82 by  termination of  experiment (Table  4). 

Table 2. Total phenolics of cherry juice subjected to thermal and high pressure processing

Parameters Day
Study groups

P-value
T0 T1 T2 T3

Total phenolics 
[mg·(100 mL)–1]

0 66.22A ± 1.32 71.12A ± 2.42 76.95 ± 3.42 62.24A ± 3.71 0.102
15 61.73AB ± 1.01 71.73A ± 2.12 71.21 ± 3.21 56.82B ± 2.82 0.096
30 51.21bBC ± 6.43 67.21aA ± 1.61 69.45a ± 8.71 55.81ab ± 0.81 0.003*
45 57.72bAB ± 6.61 65.75abA ± 4.41 69.74a ± 2.01 54.22b ± 8.82 0.006*
60 45.84cC ± 2.80 54.74abB ± 5.72 61.62a ± 3.31 50.17bc ± 3.32 0.009*

P-value 0.016* 0.012* 0.129 0.420 –

Total flavonoids 
[mg·(100 mL)–1]

0 42.02aA ± 2.10 38.12ab ± 5.31 44.62a ± 3.10 31.51b ± 4.81 0.018*
15 34.94B ± 1.71 40.54 ± 1.62 39.21 ± 6.81 31.32 ± 4.02 0.223
30 29.34bBC ± 1.06 36.81a ± 3.51 39.42a ± 3.52 30.32b ± 0.71 0.003*
45 28.30bBC ± 1.82 34.62a ± 1.62 37.17a ± 1.71 28.81b ± 1.42 0.000*
60 25.20cC ± 3.21 31.91b ± 1.54 36.12a ± 0.41 27.02c ± 1.36 0.000*

P-value 0.001* 0.055 0.132 0.364 –

Free radical  
scavenging  
activity (%)

0 59.61aA ± 3.41 61.92aA ± 1.82 62.81aA ± 2.61 30.81bA ± 2.31 0.000*
15 38.52bB ± 3.72 48.51aB ± 3.93 46.14aB ± 1.82 26.02cB ± 1.06 0.002*
30 33.91bC ± 1.72 40.06aC ± 1.31 43.23aB ± 2.31 28.51cAB ± 3.31 0.000*
45 22.22bD ± 1.51 32.92aD ± 1.32 35.42aC ± 2.06 17.12cC ± 0.62 0.000*
60 16.12cE ± 0.62 18.51bE ± 0.81 25.27aD ± 1.41 19.32bC ± 1.51 0.000*

P-value 0.000* 0.000* 0.000* 0.000* –

*Said parameters are statistically significant differences for treatments and storage intervals; a–csmall superscript letters 
showed statistical difference in rows; A–Dcapital letters in each column indicate significant different group for each group 
separately (P < 0.05); data are expressed as means ± SD (standard deviation); T0 – control in which sweet cherry juice 
is not subjected to any treatment; T1 – sweet cherry juice subjected to HPP treatment at 400 MPa for 5 min; T2 – sweet 
cherry juice subjected to HPP treatment at 600 MPa for 5 min; T3 – sweet cherry juice subjected to thermal treatment 
at 95 °C for 30 s; HPP – high pressure processing
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Figure 1. Total anthocyanin [mg·(100 mL)–1] of sweet cherry juice subjected to high pressure processing and thermal 
treatment stored at (4 °C) for 60 days

T0 – control in which sweet cherry juice is not subjected to any treatment; T1 – sweet cherry juice subjected to HPP treat-
ment at 400 MPa for 5 min; T2 – sweet cherry juice subjected to HPP treatment at 600 MPa for 5 min; T3 – sweet cherry 
juice subjected to thermal treatment at 95 °C for 30 s; HPP – high pressure processing
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juice subjected to thermal treatment at 95 °C for 30 s; HPP – high pressure processing
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Table 3. Microbiological analysis of sweet cherry juice subjected to high pressure and thermal processing stored (4 °C)

Parameters Treatments
Storage intervals (days)

0 15 30 45 60

Total plate  
count

T0 1.01 × 102 1.51 × 104 1.81 × 108 2.01 × 1010 2.17 × 1012

T1 ND ND 1.10 × 102 1.53 × 104 1.78 × 107

T2 ND ND ND ND 1.74 × 105

T3 ND ND ND ND 1.01 × 102

Yeast

T0 ND 1.54 × 102 1.57 × 106 2.01 × 107 2.20 × 1010

T1 ND ND ND 1.22 × 102 1.93 × 104

T2 ND ND ND ND 1.62 × 102

T3 ND ND ND ND ND

Mold count

T0 ND ND 1.47 × 102 1.84 × 103 2.60 × 105

T1 ND ND ND ND 1.57 × 103

T2 ND ND ND ND ND
T3 ND ND ND ND ND

Data are expressed as mean; ND – not detected (below the detection limit: 1 log CFU·mL–1); CFU – colony-forming unit; 
T0 – control in which sweet cherry juice is not subjected to any treatment; T1 – sweet cherry juice subjected to HPP treat-
ment at 400 MPa for 5 min; T2 – sweet cherry juice subjected to HPP treatment at 600 MPa for 5 min; T3 – sweet cherry 
juice subjected to thermal treatment at 95 °C for 30 s; HPP – high pressure processing

Table 4. Sensory evaluation of cherry juice subjected to thermal and high pressure processing processing

Parameters Treatments 0 15 30 45 60 P-value

Taste

T0 8.60aA ± 0.31 7.22bB ± 0.32 6.51cC ± 0.82 5.52bD ± 1.21 5.03dA ± 0.25 0.000*
T1 8.61aA ± 0.44 8.11abB ± 1.31 7.61bC ± 0.21 7.12aD ± 0.12 6.92eB ± 0.18 0.001*
T2 8.66aA ± 0.53 8.58aAB ± 0.43 8.22aB ± 0.16 7.83aC ± 0.16 7.53eC ± 0.08 0.000*
T3 5.15bA ± 0.12 5.06cB ± 0.74 4.71dC ± 0.12 3.32bD ± 0.82 3.10dD ± 0.12 0.000*

P-value 0.000* 0.000* 0.000* 0.000* 0.002* –

Aroma

T0 8.72aA ± 0.22 7.60bA ± 0.32 7.06bB ± 0.25 4.62bC ± 0.12 4.35eA ± 0.10 0.000*
T1 8.94aA ± 0.15 8.60abA ± 0.41 8.51aA ± 0.12 7.72aB ± 0.16 6.95eB ± 0.22 0.003*
T2 8.71aA ± 0.51 8.23aB ± 0.16 8.32aB ± 0.24 8.06aC ± 0.12 7.61eC ± 0.14 0.017*
T3 5.32bA ± 0.14 5.62cB ± 0.18 5.34cB ± 0.16 4.81bC ± 0.44 4.74dD ± 0.06 0.009*

P-value 0.000* 0.000* 0.000* 0.000* 0.001* –

Colour

T0 8.54aA ± 0.42 8.34bB ± 0.31 8.06cB ± 0.12 7.90cC ± 0.20 7.41eA ± 0.39 0.000*
T1 8.71aA ± 0.10 8.25abA ± 0.34 8.02bAB ± 0.12 8.12bB ± 0.12 7.77dAB ± 0.32 0.002*
T2 8.63aA ± 0.12 8.42aA ± 0.26 8.12aA ± 0.14 8.16aB ± 0.26 8.33abB ± 0.62 0.001*
T3 5.36bA ± 0.46 5.16cB ± 0.28 4.04dB ± 0.12 4.02dC ± 0.17 4.07cC ± 0.19 0.001*

P-value 0.000* 0.000* 0.000* 0.000* 0.004* –

OAA

T0 8.84aA ± 0.21 8.34cAB ± 0.15 7.88cB ± 0.21 6.32bC ± 0.11 6.07eA ± 0.21 0.000*
T1 8.91aA ± 0.13 8.61bA ± 0.21 8.47bAB ± 0.16 8.04aB ± 0.12 7.92dA ± 0.42 0.002*
T2 8.67aA ± 0.25 8.22aAB ± 0.15 8.34aB ± 0.14 8.09aC ± 0.16 8.02cB ± 0.47 0.000*
T3 7.12bA ± 0.15 6.95dA ± 0.15 6.76dB ± 0.07 6.25bC ± 0.21 5.72dC ± 0.28 0.001*

P-value 0.001* 0.000* 0.001* 0.004* 0.002* –

*Said parameters are statistically significant differences for treatments and storage intervals; a–dsmall superscript letters 
in each column represent significant different groups at each interval separately; A–Ccapital superscript letters in each row 
represent significant different intervals in each group separately; data are expressed as mean ± SD (standard deviation); 
OAA – overall acceptability; T0 – control in which sweet cherry juice is not subjected to any treatment; T1 – sweet cherry 
juice subjected to HPP treatment at 400 MPa for 5 min; T2 – sweet cherry juice subjected to HPP treatment at 600 MPa 
for 5 min; T3 – sweet cherry juice subjected to thermal treatment at 95 °C for 30 s; HPP – high pressure processing
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Overall, sensory attributes of HPP-treated cherry juice 
stood out compared to thermal treatment.

DISCUSSION

The nutritional analysis of  processed foods allows 
us  to  determine values of  vital nutrients present, 
which ultimately influence consumer health. Non-
thermal processing techniques offer advantages over 
traditional thermal methods, such as  reduced energy 
consumption, preservation of sensory and nutritional 
qualities. thus, non-thermal processing techniques 
are gaining popularity in  food processing, especially 
juices and beverages for consumers. These nutrition-
al compounds in  cherries are considered optimal for 
human health (Nunes et  al.  2021). Our study results 
supported by Hayaloglu and Demir (2015), who con-
ducted study to assess antioxidant activity and physi-
ochemical properties of  sweet cherry, reported total 
phenolic contents ranged 58.31–115.41 mg·(100 g)–1, 
which is  comparable with our study finding report-
ing total phenols at 66–76.9 mg·(100 mL)–1. A similar 
trend reported in pomegranate's fermented juice treat-
ed by  HPP comparison to  thermal treatment (Chen 
et al. 2013; Ma et al. 2019), increased phenolic contents 
attributed to  increased extractability of  phytonutri-
ents by HPP (Lou et al. 2022). Similarly, another study 
reported that high pressure processing of  vegetable 
baby puree enhanced total phenolic content, showing 
better performance than controls (Javed et al. 2023).

Sweet cherry is rich source of flavonoids like querce-
tin, which possess antioxidant and anti-inflammatory 
potential. Jang et  al.  (2018) also reported quercetin 
as primary flavanol in sweet cherry and level in cherry 
depends on  agronomic practices and climatic con-
ditions. Additionally, Tahir Mahmood et  al.  (2013) 
reported that total flavonoids in  sweet cherry fruit 
ranged from 36.6–51.8 mg·(100 g)–1. Comparable re-
sults reported in current investigation in which of fla-
vonoids concentration in  sweet cherry juice ranged 
38.1–44.6 mg·(100 mL)–1. Our results align with Vieira 
et  al.  (2018), who also observed increased retention 
of  total flavonoids in  HPP treated orange juice com-
pared to  thermal. Our findings of  antioxidant assays 
are consistent with Rios-Corripio et  al.  (2024), who 
documented antioxidant activity of fresh black cherry 
juice processed at 400 MPa (for 10 min) and 600 MPa 
(for 5 min) was higher than thermal and fermented pro-
cessing. Moreover, Hassanpour et  al.  (2011) assessed 
antioxidant capacity of sweet cherry and revealed that 
inhibition% ranged from 38–82%. This effect was due 

to  the documented ability of  high pressure process-
ing to maintain antioxidants, which contributes signifi-
cantly to  the overall antioxidant activity of  juice that 
is degraded by thermal pasteurisation.

Anthocyanins naturally occurring glycosylated pig-
mented compounds classified within phenolic and 
flavonoid groups. Our study reported anthocyanin 
ranged 227–268 mg·L–1 at  baseline, and these find-
ings align with Jakobek et  al.  (2007), who reported 
256 mg·L–1 anthocyanins in  cherry juice. A  study as-
sessed effect of  HPP and thermal sterilisation re-
vealed higher anthocyanin in  HPP-treated cherry 
juice compared to  thermal (Peng et  al.  2018). Fur-
thermore, studies reported anthocyanins better pre-
served in  strawberry juice treated with HPP during 
storage compared to  puree (Aaby et  al.  2018). Our 
study revealed cyanidin-3-glucoside in  cherry juice 
ranged from 17.9–30.3 mg·L–1 after processing, cyan-
idin-3-glucoside concentration decreased up to 40.9% 
in post thermal group and increased in HPP-processed 
juice, with maximum retention in HPP 600 MPa cher-
ry juice. A  comparable pattern documented by  Gar-
cia-Parra et  al.  (2017). Findings of  investigation are 
comparable with Ballistreri et  al.  (2013), who found 
0.55–34.84 mg·(100 g)–1 of  cyanidin-3-glucoside con-
centration in  sweet cherry. On  other hand Queirós 
et al. (2015) reported 8% increase in anthocyanin con-
tents of HPP treated cherry juice.

Ensuring microbial safety of  juices essential to pre-
vent foodborne illnesses from pathogenic microor-
ganisms, contaminate products. Our study suggested 
HPP and thermal pasteurisation decreased initial mi-
crobial load and reduced TPC, yeast, and mold to un-
detectable levels (< 1 log CFU·mL–1). These finding also 
supported by literature, which documented favourable 
outcomes under HPP treatments. Results suggested 
HPP is effective in inactivation microorganisms in red 
fruit pomegranate (Ma et al. 2019). Only HPP treated 
cherry juice at  600 MPa showed comparable efficacy 
to thermal for inhibiting microbial growth, sustaining 
inhibition until storage (45th day). These findings align 
with results of  (Queirós et  al.  2015), HPP efficiently 
reduce microbial load in  fruit juice (Wu  et  al.  2021). 
The  microbial inactivation owing to  HPP treatments 
occurs due to  disruption of  cell membrane integrity, 
inactivation of key enzymes, damage to DNA strands, 
and the irreversible denaturation of  proteins (Kultur 
et  al.  2017). Additionally, another study results are 
also aligned with Ricardo et  al.  (2022), who reported 
500 MPa for 10 min prolonged the shelf life of  juices 
by  52  days by  suppressing the growth of  microbes 
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(Ferreira et  al.  2022). Moreover, sensory properties 
more refined in HPP compared to thermally pasteuri-
sation as it uses pressure to deactivate microbes at low 
temperature. Sensory results showed lower score for 
control (T0) and thermal (T3) groups of  cherry juice 
than HPP groups, which is  consistent with findings 
of Liu et al. (2016), who indicated HPP-treated cherry 
and fresh cucumber juice exhibited  superior quality 
in aroma, taste and colour compared to thermally pro-
cessed juice.

CONCLUSION

Our study showed HPP and thermal treatments ef-
fective in  reducing microbial load up  to  45th  storage 
day compared to  control whereas, significant reduc-
tion for flavonoids, anthocyanins cyanidin-3-glucoside 
and antioxidant observed after thermal pasteurisation 
of juice compared to control and HPP processing. Ad-
ditionally, HPP 600 MPa most efficient in  retaining 
phenols, flavonoids and antioxidant potential of  juice 
compared to thermal due to which not only bioactive 
profile of juice maintained along with better sensory at-
tributes than thermal group. Findings provide valuable 
insights for juice industry for application of  HPP  for 
preserving nutrients, phytochemicals and better con-
sumer acceptability to develop safe, health and nutri-
tious juices for better health.
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