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2. Thermosonication (TS)
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1. Ultrasound (US)
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4. Tryptic Soy Agar
5. Yeast Glucose Chloramphenicol Agar (YGC)
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3. Plate Count Agar
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Table 1 Effect of heat treatment and sonication at different treatment times and temperatures on the
survival of microorganisms in olives.

) . Total mesqphilic Total thermpphilic Total Molds/Yeasts
Treatment T (°C) t (min) bacteria bacteria (log CFU/g)
(log CFU/g) (log CFU/g) g &
Untreated - - 5.28+40.05% 2.55+0.10* 3.87+0.05*
Heat 85 15 ND’ ND ND
45 5 4.25+0.12° 2.50+0.07° 3.1940.06°
45 10 3.95+0.09° 2.4140.05° 1.69+0.11°
45 15 2.9840.06¢ 2.3620.09° ND
55 5 3.03+0.04" 2.31+0.10° 1.560.08¢
Sonication 55 10 2.7240.10° 2.02+0.07¢ ND
55 15 ND ND ND
65 5 1.98+0.08" 1.39+0.09° ND
65 10 ND ND ND
65 15 ND ND ND

Values are means + standard deviations. Values followed by different letters within the same column are
significantly different (P<0.05)
"ND: not detected
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Table 2 Effect of heat treatment and sonication at different treatment times and temperatures on color
attributes of olives.

Treatment T(C) t (min) L* a* b*
Untreated - - 55.01+0.21° -7.25+0.08" 27.63+0.15°
Heat 85 15 40.71+0.38¢ -1.4840.05° 35.45+0.16"
45 5 54.74+0.06" -7.27+0.14° 27.61£0.21°
45 10 53.98+0.09° -7.24+0.15° 27.63+0.08°
45 15 54.23+0.32° -7.22+0.03" 27.64+0.04°
55 5 54.21+0.20° -7.21+0.09° 27.62+0.13°
Sonication 55 10 54.3240.34° -7.25%0.09° 27.58+0.06°
55 15 50.48+0.28° -6.94+0.07° 27.62+0.12°
65 5 49.56+0.45" -5.2940.04° 29.07+0.07°
65 10 47.19+0.16° -5.20+0.08° 29.11£0.05"
65 15 44.55+0.30° -4.65+0.06" 29.19+0.09"

Values are means + standard deviations. Values followed by different letters within the same column are

significantly different (p<0.05)
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Fig 1 Effect of heat treatment and sonication at
different treatment times and temperatures on
firmness of olives. Error bars indicate the standard
deviation of firmness of olive samples. The same
lowercase letters are not significantly different
between various treatments at p > 0.05.

H: Heat treatment, TS-45-5: Thermosonication at 45
°C for 5 min; TS-45-10: Thermosonication at 45 °C
for 10 min; TS-45-15: Thermosonication at 45 °C for
15 min; TS-55-5: Thermosonication at 55 °C for 5
min; TS-55-10: Thermosonication at 55 °C for 10
min; TS-55-15: Thermosonication at 55 °C for 15
min; TS-65-5: Thermosonication at 65 °C for 5 min;
TS-65-10: Thermosonication at 65 °C for 10 min;
TS-65-15: Thermosonication at 65 °C for 15 min.
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Fig 3 Effect of heat treatment and sonication at
different treatment times and temperatures on DPPH
scavenging activity of olives. Error bars indicate the

standard deviation of DPPH activity of olive samples.

The same lowercase letters are not significantly

different between various treatments at p > 0.05.
H: Heat treatment, TS-45-5: Thermosonication at 45
°C for 5 min; TS-45-10: Thermosonication at 45 °C
for 10 min; TS-45-15: Thermosonication at 45 °C for
15 min; TS-55-5: Thermosonication at 55 °C for 5
min; TS-55-10: Thermosonication at 55 °C for 10
min; TS-55-15: Thermosonication at 55 °C for 15
min; TS-65-5: Thermosonication at 65 °C for 5 min;
TS-65-10: Thermosonication at 65 °C for 10 min;
TS-65-15: Thermosonication at 65 °C for 15 min.
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Fig 2 Effect of heat treatment and sonication at
different treatment times and temperatures on total
phenol content of olives. Error bars indicate the
standard deviation of TPC of olive samples. The
same lowercase letters are not significantly different
between various treatments at p > 0.05.

H: Heat treatment, TS-45-5: Thermosonication at 45
°C for 5 min; TS-45-10: Thermosonication at 45 °C
for 10 min; TS-45-15: Thermosonication at 45 °C for
15 min; TS-55-5: Thermosonication at 55 °C for 5
min; TS-55-10: Thermosonication at 55 °C for 10
min; TS-55-15: Thermosonication at 55 °C for 15
min; TS-65-5: Thermosonication at 65 °C for 5 min;
TS-65-10: Thermosonication at 65 °C for 10 min;
TS-65-15: Thermosonication at 65 °C for 15 min.
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Fig 4 Effect of heat treatment and sonication at
different treatment times and temperatures on sensory
qualities of olives.

H: Heat treatment, TS-45-5: Thermosonication at 45
°C for 5 min; TS-45-10: Thermosonication at 45 °C
for 10 min; TS-45-15: Thermosonication at 45 °C for
15 min; TS-55-5: Thermosonication at 55 °C for 5
min; TS-55-10: Thermosonication at 55 °C for 10
min; TS-55-15: Thermosonication at 55 °C for 15
min; TS-65-5: Thermosonication at 65 °C for 5 min;
TS-65-10: Thermosonication at 65 °C for 10 min;
TS-65-15: Thermosonication at 65 °C for 15 min.

S 4o 4
s 05l e Slact 45 513 LS aalllan ol 31 ool s
A 05 el S O G o ol Al
S S ay O 5l S 0y (S gl sl oLl
e 53 AE sdslis Sl slas s a5 L gsU
$sad S 5 2l Ol Oley 5 Les G531 L 0 50nlSS 5
Lo eag3hl (63,5 Oy 5 L a8 (goblas b 4 s
S 5 (Sl 03) el [leg ¢t Oljpe (P<t/00)

ABR

Sl st b B e L5 0 0 50l g cilies Slallle
Ol &es 5 Sulaiman [V4] 5,2 e e 3 OS]
s S g S s Sl Dpel b dingel 1S (YY)
331 eS| as SS 5 adp slaanTs  al il
Lo 5 ol b Oloy e il 3l Lol (S o S o5 0500 ]
=l ol ae A o (LS LS (ol alS s w0
WV _=alS «(Y+A) Frigola , Esteve [£Y] 555 o S5
| SISO V| W SIS i SN DU B W Iy PUIE 2 R y-% W S
bl VT 00 8 (218 I 5y T 53 O gl 555
o Ol o Al 3 (YY) O, LKes 5 Bhat axllas
LYOT a5 5 sed slatise 55 SIS T el il 3l
b)) 2 0alSS g 5 S Sl ST

0525 Sl 4 g0d (>
Sloyas 0l 5 SOl sbd JI I Jol ml
JSs 5l s shailen ol odd s ,5T £ S 55 D5 e
sls L 1y S0 3l S ol sl cind sl
Sl il glales 5 Ol 55 0 pulSG s slaslas
e o3 (P>e/00) w3l jla Ol 4 sl Ly (5513 e
a5 N0 sles 4 bg e slaal 26 05l s gl slas
Sl oled 53 epe 5 aabslasl a5 423510 Oles 5 e gendes
3 b Ll Sl gl pre sl g basles Lo 51 S
i edalie 05l g slaslas 5 dalld as yad 55 050
330 las (0wl s slasles s g3 (P>0/00)
2l LD (g %S 5 5 b slaal 4dds V0 Oley 5 sl
Al S S (Sl slad 5 ol s sk a4 3L Sl
Sles 53 Ol g bl o 53 (P<0/00) 55 Lajles
Lo adalie dald S gas b Sl wpedor 425500 5 80
V0 5\ Ola) o L gmtbos 45310 (gles 3 Lol (P>4/v0)
Al diben g dald € 5ad 5l S 5 C3L als 3L 5Ll
ol ol 53 (S Bl Slmel Olge xS (s, S
Slagd 5 dald alsal 5o S 50 sl S sdalis
bz 53 Lal (P<4/00) 510 0LaS Sls pxs sl O gl gun
S Pl sl @310 5V Oleg s s 455 0

35 O pnelS e AT 5 4 il s Ol )il ralS


http://dx.doi.org/10.22034/FSCT.19.127.211
https://dorl.net/dor/20.1001.1.20088787.1401.19.127.29.2
https://fsct.modares.ac.ir/article-7-62198-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-04 ]

[ DOR: 20.1001.1.20088787.1401.19.127.29.2 ]

[ DOI: 10.22034/FSCT.19.127.211 ]

w0 gl 325 g2l 5 (Sl O el K g sladsl b 3l alis

xR AP s e e

Yanniotis, S. (2013). Analysis of thermal
processing of table olives using computational
fluid dynamics. Journal of Food Science,
78(11), E1695-E1703.

[6] Jafarpour, D., Hashemi, S. M. B,
Mousavifard, M. & Sayadi, M. (2022). The
combined effect of different concentrations of
Vitex pseudo-negundo extract and different
temperatures against food-borne pathogens in
chicken salad. Journal of Food Measurement
and Characterization, 16(3), 2365-2374.

[7] Argyri, A. A., Panagou, E. Z., Nychas, G. J.
E. & Tassou, C. C. (2014). Nonthermal
pasteurization of fermented green table olives
by means of high hydrostatic pressure
processing. BioMed Research International,
515623.

[8] Hashemi, S. M. B. & Jafarpour, D. (2020).
Ultrasound and malic acid treatment of sweet
lemon juice: Microbial inactivation and quality
changes. Journal of Food Processing and
Preservation, 44(11), e14866.

[9] Hashemi, S. M. B. & Jafarpour, D. (2021).
Antimicrobial and antioxidant properties of
Saturn peach subjected to ultrasound-assisted
osmotic  dehydration. Journal of Food
Measurement and Characterization, 15(3),
2516-2523.

[10] Piyasena, P., Mohareb, E. & McKellar, R.
C. (2003). Inactivation of microbes using
ultrasound: a review. International Journal of
Food Microbiology, 87, 207-216.

[11] Adekunte, A., Valdramidis, V. P., Tiwari,
B. K., Slone, N., Cullen, P. J., Donnell, C. P.
O. & Scannell, A. (2010). Resistance of
Cronobacter  sakazakii in  reconstituted
powdered infant formula during ultrasound at
controlled  temperatures: a  quantitative
approach on microbial responses. International
Journal of Food Microbiology, 142(1-2), 53-
59.

[12] Sagong, H. G., Lee, S. Y., Chang, P. S.,
Heu, S., Ryu, S., Choi, Y. J. & Kang, D. H.
(2011). Combined effect of ultrasound and
organic acids to reduce Escherichia coli O157:
H7, Salmonella Typhimurium and Listeria
monocytogenes on organic fresh lettuce.
International Journal of Food Microbiology,
145(1), 287-292.

[13] Ertugay, M. F. & Baglar, M. (2014). The
effect of ultrasonic treatments on cloudy

YY

odalive 5 ol8 s gk 453 00 5 80 (las 53 O sl 5
Lo s N0 Glos 5o 05l s Slad 53 AL
St ol al bl EalS ke Ol Ol il
Sheslinal (2l 0535 SleeST BT led 5 IS S
Ol 52 423510 Olej 5 o sonds 453 00580 (gles
ClS S e bis Corse Jseme Sl Al 4 o
055 AS Do sar p el p kS 5 Ad e e
st ml el s b SlS 5 o e bl ool
&S J hls lawisad a5 5k i edalin 055 sladsed
P (e S e PP e WO B OO [P L
£0 los 53 Ol s Dled 5 ol O sless ol 0L
S VS s s e Sl eseeds 455 00
oAl s AS bbbl 4 axs b opaeme 3 Lased
V0 e g 453 00 (glos 3 0 50l g (25 S

Gl Jb ol b ds Ol g o e Olse 4 4id>
S S5y » ol 05l Sl oy Gl e
el 5L 5550 IS 053 Isb 53 O5n5 &S

CLA -0

[1] Charoenprasert, S. & Mitchell, A. (2012).
Factors influencing phenolic compounds in
table olives (Olea europaea). Journal of
Agricultural and Food Chemistry, 60(29),
7081-7095.

[2] Marsilio, V., Campestre, C. & Lanza, B.
(2001). Phenolic compounds change during
California-style ripe olive processing. Food
Chemistry, 74(1), 55-60.

[3] Jafarpour, D. (2021). The effects of modified
atmosphere  packaging on  biochemical
parameters and sensory properties  of
pomegranate seeds during cold storage. Food
Science and Technology, 18(112), 261-269.

[4] Hashemi, S. M. B., Jafarpour, D. &
Gholamhosseinpour, A. (2022). Antimicrobial
activity of Carum copticum and Satureja
khuzestanica essential oils and acetic acid in
vapor phase at different relative humidities and
temperatures in peanuts. Journal of Food
Processing and Preservation, 46(2), e16269.

[5] Dimou, A., Panagou, E., Stoforos, N. G. &


http://dx.doi.org/10.22034/FSCT.19.127.211
https://dorl.net/dor/20.1001.1.20088787.1401.19.127.29.2
https://fsct.modares.ac.ir/article-7-62198-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-04 ]

[ DOR: 20.1001.1.20088787.1401.19.127.29.2 ]

[ DOI: 10.22034/FSCT.19.127.211 ]

Ve )ﬁj@"“"\q 092 MYV D)LA.J#

[22] Pires-Cabral, P., Barros, T., Nunes, P. &
Quintas, C. (2018).  Physicochemical,
nutritional and microbiological characteristics
of traditional table olives from Southern
Portugal. Emirates Journal of Food and
Agriculture, 611-620.

[23] Hashemi, S. M. B. & Jafarpour, D. (2020).
Synergistic properties of FEucalyptus caesia
and Dracocephalum multicaule Montbr &
Auch essential oils: Antimicrobial activity
against food borne pathogens and antioxidant
activity in pear slices. Journal of Food
Processing and Preservation, 44(9), e14651.

[24] Hashemi, S. M. B. & Jafarpour, D. (2021).
Bioactive edible film based on Konjac
glucomannan and probiotic Lactobacillus
plantarum strains: Physicochemical properties
and shelf life of fresh-cut kiwis. Journal of
Food Science, 86(2), 513-522.

[25] Bhat, R., Kamaruddin, N. S. B. C., Min-
Tze, L. & Karim, A. A. (2011). Sonication
improves kasturi lime (Citrus microcarpa)
juice quality. Ultrasonics Sonochemistry,
18(6), 1295-1300.

[26] Jabbar, S., Abid, M., Hu, B., Wu, T,
Hashim, M. M., Lei, S., Zhu, X. & Zeng, X.
(2014). Quality of carrot juice as influenced by
blanching and sonication treatments. LWT -
Food Science and Technology, 55, 16-21.

[27] Paniagua-Martinez, 1., Ramirez-Martinez,
A., Serment-Moreno, V., Rodrigues, S. &
Ozuna, C. (2018). Non-thermal technologies as
alternative  methods for  Saccharomyces
cerevisiae inactivation in liquid media: a
review. Food and Bioprocess Technology,
11(3), 487-510.

[28] Hayer, K. (2010). The effect of ultrasound
exposure on the transformation efficiency of
Escherichia coli HB101. Bioscience Horizons.
3(2), 141- 147.

[29] Basumatary, B., Nayak, P. K.,
Chandrasekar, C. M., Nath, A., Nayak, M. &
Kesavan, R. K. (2020). Impact of thermo
sonication and pasteurization on the
physicochemical, microbiological and anti-
oxidant properties of pomelo (Citrus maxima)
juice. International Journal of Fruit Science,
20(sup3), S2056-S2073.

[30] Jafarpour, D., Hashemi, S. M. B. &
Mousavifard, M. (2022). Inactivation kinetics
of pathogenic bacteria in persimmon using the

YY)

quality-related quality parameters in apple
juice. Innovative Food Science & Emerging
Technologies, 26, 226-231.

[14] Gabriel, A. A. (2012). Microbial
inactivation in cloudy apple juice by multi-
frequency Dynashock power ultrasound.
Ultrasonics Sonochemistry, 19(2), 346-351.

[15] Dias, D. D. R. C., Barros, Z. M. P., de
Carvalho, C. B. O., Honorato, F. A., Guerra,
N. B. & Azoubel, P. M. (2015). Effect of
sonication on soursop juice quality. LWT-
Food Science and Technology, 62(1), 883-889.

[16] Barba, F .J., Koubaa, M., Do Prado-Silva,
L., Orlien, V. & Sant'Ana, A. D. S. (2017).
Mild processing applied to the inactivation of
the main foodborne bacterial pathogens: a
review. Trends in Food Science &
Technology, 66, 20-35.

[17] Anaya-Esparza, L. M., Velazquez-Estrada,
R. M., Roig, A. X., Garcia-Galindo, H. S.,
Sayago-Ayerdi, S. G. & Montalvo-Gonzalez,
E. (2017). Thermosonication: An alternative
processing for fruit and vegetable juices.
Trends in Food Science & Technology, 61, 26-
37.

[18] Herceg, Z., Lelas, V., Jambrak, A. R.,
Vukusi¢, T. & Levaj, B. (2013). Influence of
thermo-sonication on microbiological safety,
color and anthocyanins content of strawberry
juice. Journal of Hygienic Engineering and
Design, 4(1), 26-37.

[19] Jasmi, N., Mansor, N., Lim, E. J., Yusof, N.
L., Hajar-Azhari, S. & Rahim, M. H. A.
(2019). The effect of sonication and heat
treatment on the physicochemical, nutritional
and microbiological properties of different
sugarcane variants. Food Science and
Technology, 40, 551-556.

[20] Kiang, W. S., Bhat, R., Rosma, A. &
Cheng, L. H. (2013). Effects of
thermosonication on the fate of Escherichia
coli O157: H7 and Salmonella Enteritidis in
mango juice. Letters in Applied Microbiology,
56(4), 251-257.

[21] Sayadi, M., Mojaddar Langroodi, A. &
Jafarpour, D. (2021). Impact of zein coating
impregnated with ginger extract and
Pimpinella anisum essential oil on the shelf
life of bovine meat packaged in modified
atmosphere. Journal of Food Measurement and
Characterization, 1-14.


http://dx.doi.org/10.22034/FSCT.19.127.211
https://dorl.net/dor/20.1001.1.20088787.1401.19.127.29.2
https://fsct.modares.ac.ir/article-7-62198-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-04 ]

[ DOR: 20.1001.1.20088787.1401.19.127.29.2 ]

[ DOI: 10.22034/FSCT.19.127.211 ]

w0 gl 325 g2l 5 (Sl O el K g sladsl b 3l alis

xR AP s e e

Science Letters. 4: 150-153.

[38] Hooshyar, L., Hesari, J., Azadmard,
Damirchi S. & Sengul, M. (2019). The Effect
Of Thermal Sonication Of Bioactive
Compounds And Some Of The Quality
Parameters Of Sour Cherry Juice Compared
To The Usual Pasteurization Method. Journal
of Food Hygiene, 9(1(33)), 21- 33. [in persian]

[39] Nguyen, T. P. & Le, V. V. M. (2012).
Application of ultrasound to pineapple mash
treatment in juice processing. International
Food Research Journal, 19(2), 547-552.

[40] Aadil, R., Zeng, X., Mehmood Abbasi, A.,
Saeed Khan, M., Khalid, S., Jabbar, S. & Abid,
M. (2015). Influence of power ultrasound on
the quality parameters of grapefruit juice
during storage. Science Letters, 3, 6-12.

[41] Yikmis, S. (2020). Sensory,
physicochemical, microbiological and
bioactive properties of red watermelon juice
and yellow watermelon juice after ultrasound
treatment. Journal of Food Measurement and
Characterization, 1-10.

[42] Sulaiman, A., Farid, M., & Silva, F. V. M.
(2017). Quality stability and sensory attributes
of apple juice processed by thermosonication,
pulsed electric field and thermal processing.
Food Science and Technology International,
23 (3), 64-71.

[43] Esteve, M. & Frigola, A. (2008). The effect
of thermaal and non thermal processing on
vitamin C, carotenoids, phenolic componds
and total antioxidant capacity in orange juice.
Tree and Forestry Science and Biotechnology,
2, 128-134.

[44] Raju, S. & Deka, S. C. (2018). Influence of
thermosonication treatments on bioactive
compounds and sensory quality of fruit
(Haematocarpus validus) juice. Journal of
Food Processing and Preservation, 42(8),
el13701.

Yyy

combination of thermosonication and formic
acid. Food Science and Technology
International, 10820132221095718.

[31] Amjadi, S., Alizadeh, A. & Roufegarinejad,
L. (2018). Cavitation effects of sonication on
microbial load and physicochemical properties
of orange juice. Food Science and Technology,
15 (83), 217-226. [in persian]

[32] Huang, H. W., Chang, Y. H. & Wang, C. Y.
(2015). High pressure pasteurization of
sugarcane juice: evaluation of microbiological
shelf life and quality evolution during
refrigerated storage. Food and Bioprocess
Technology, 8(12), 2483-2494.

[33] Jahanbakhshiyan, N. & Hamdami, N.
(2008). The effect of temperature and time of
thermal process on the quality properties of
canned green olives. 18" National Congress of
Food Technology, 1-6. [in persian]

[34] Islam, M. S., Igura, N., Shimoda, M. &
Hayakawa, 1. (2003). Effects of low
hydrostatic pressure and moderate heat on
texture, pectic substances and color of carrot.
European Food Research and Technology,
217(1), 34-38.

[35] Aday, M. S., Temizkan, R., Biiylikcan, M.
B. & Caner, C. (2013). An innovative
technique for extending shelf life of
strawberry: Ultrasound. LWT-Food Science
and Technology, 52(2), 93-101.

[36] Gani, A., Baba, W. N., Ahmad, M., Shah,
U., Khan, A. A.,, Wani, L. A., ... & Gani, A.
(2016). Effect of ultrasound treatment on
physico-chemical, nutraceutical and microbial
quality of strawberry. LWT-Food Science and
Technology, 66, 496-502.

[37] Saeeduddin, M., Abid, M., Yan, Y., Jabbar,
S., Wu, T., Riaz, A., Muhammad Hashim, M.,
Hu, B., Wang, W. & Zeng, X. (2016).
Response  of Certain Poly Phenolic
Compounds to Sonication in Fresh Pear Juice.


http://dx.doi.org/10.22034/FSCT.19.127.211
https://dorl.net/dor/20.1001.1.20088787.1401.19.127.29.2
https://fsct.modares.ac.ir/article-7-62198-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-04 ]

[ DOR: 20.1001.1.20088787.1401.19.127.29.2 ]

[ DOI: 10.22034/FSCT.19.127.211 ]

JEST No. 127, Vol. 19, September 2022 ABSTRACT
Iranian Journal of Food Science and Technology gj
Homepage:www.fsct.modares.ir “*‘:;;;-’[:_,'::;r;:;’?

Scientific Research

Comparison the impacts of thermal sonication and pasteurization
process on qualitative and microbial features of canned pickled olive

Molayem, A.l, Jafarpour, D.”"

1. M. Sc. Graduated of the Department of Food Science and Technology, Fasa Branch, Islamic Azad University,

Fasa, Iran.

2. Assistant professor of the Department of Food Science and Technology, Faculty of Agriculture, Fasa Branch,

Islamic Azad University, Fasa, Iran.

ARTICLE INFO

ABSTRACT

Article History:

Received 2022/ 06/ 13
Accepted 2022/ 08/ 02

Keywords:

Green Olives,
Thermal Sonication,
Bioactive Compounds,
Microbial Inactivation.

10.22034/FSCT.19.127.211
DOR: 20.1001.1.20088787.1401.19.127.29.2

*Corresponding Author E-Mail:
Do.Jafarpour@iau.ac.ir

Thermal methods are among the common methods of food processing
that increase the shelf life of food products by reducing the microbial
population and inactivating enzymes. Despite the favorable effects of
the traditional thermal process, this method reduces the nutritional and
sensory quality of food products. Increasing consumer demand for food
products with minimal changes in characteristics has provided the basis
for examining new methods of food processing. Therefore, in the
current work, the impact of conventional pasteurization and
thermosonication (TS) on the microbial populations, antioxidant activity
and quality parameters of fermented green table olives was studied.
Olives were subjected to ultrasound treatment (30 kHz, 100 W) at
different temperatures (45, 55, and 65 °C) and times (5, 10, and 15 min)
and compared with the conventional heat treatment (85 °C, 15 min).
After treatment, TS at 45 and 55 °C markedly (p < 0.05) improved
firmness, color parameters, and sensory attributes relative to the
thermally processed olives. Furthermore, TS enhanced total phenolic
content (8.45-25.37%) and antioxidant activity (8.43-31.21%) compared
to the untreated samples. TS at 55 °C-15 min, 65 °C-10 min, and 65 °C-
15 min successfully reduced the microbial counts to nil. However, TS at
65 °C notably diminished the quality parameters. Thus, TS can improve
the safety and quality of table olives and can be used as a suitable
alternative to the thermal processing.
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