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and Maintaining Quality of Fresh-Cut Pear
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Table 1. L*and a* indices, total soluble solids, firmness, peroxidase and polyphenol oxidase
activity in fresh cut pear Shahmiveh at the beginning of the experiment.
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Table 2. Effect of different thermal or chemica treatments on L* and a* indices, total soluble

solids, firmness, peroxidase and polyphenol oxidase activity in fresh cut pear Shahmiveh after
6 days storage at 4+2 °C.

Tl las L* a sssls et doss eyl calla culla
Treatments sola Firmness Ll Sl P
S (N) 5os  Peroxidase Uy
Total Weight (Uag“v' ty Sans)
soluble loss (%
solid % Awiminy POy
: phenol
(Brix) oxidase
activity
(U gFW!
min?t)
Control 76.33b"  0.02ab 8.37c 540ab 25.05a 45.00a 128.66ab

AA+NAC+CaCl, 83.90a -86l1c 14.00 a 6.63a 1595bc 0.00e 88.50 bc

AA+CaCl; 79.73b -151b 1370ab 6.23a 11.67cd 2400cd 80.33c
AA+NAC 68.92 c 408a 13.03ab 4.33bc 20.67ab 40.00ab 89.00bc
AA+Cal 7649b  0.02ab 1423a 553ab 19.30b 1200de 81.00c
T40 77.25Db -303b 1343ab 335cd 1807b 30.00bc 165.66a
T80 7911b -404bc 1157b 336cd 664de 40.00ab 127.00ab
T120 77.26b -404bc 1317ab 2.76d 414e 46.00a 79.00c

T Heat treatments at 45 °C, for 40 min =T40, for 80 min =T80 and for 120 min =T 120, ascorbic acid 2% with N-
acetyl-L-cysteine 0.75% =AA+NAC, ascorbic acid 2% with calcium chloride 1% =AA+CaCl», ascorbic acid 2%
with calcium lactate 1% =AA+Cal and ascorbic acid 2% with N-acetyl-L-cysteine 0.75% and calcium chloride
1% =AA+NAC+CaCls.

" Means with the same letters are not significantly different according to LSD test at 5% level of probability.
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Fig. 1. The sensory analysis of fresh cut pear ‘Shahmiveh’ after 6 days storage in 4+2 °C. (Heat

treatments at 45 -C, for 40 min =T40, for 80 min =T80 and for 120 min =T 120, ascorbic acid
2% with N-acetyl-L-cysteine 0.75% =AA+NAC, ascorbic acid 2% with calcium chloride 1%
=AA+CaCl,, ascorbic acid 2% with calcium lactate 1% =AA+CalL and ascorbic acid 2% with
N-acetyl-L-cysteine 0.75% and calcium chloride 1% =AA+NAC+CaCl,).
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Fig. 2. Fresh cut pears Shahmiveh after 6 days storage in 4+2 °C. (Heat treatments at 45 -C, for 40 min

A+NAC+CaC|2—/\ ‘u..JS..u).\S K] 7+ IVO Oy — J!

=T40, for 80 min =T80 & for 120 min =T 120, ascorbic acid 2% with N-acetyl-L -cysteine 0.75%
=AA+NAC, ascorbic acid 2% with calcium chloride 1% =AA+CaCl,, ascorbic acid 2% with
calcium lactate 1% =AA+Cal and ascorbic acid 2% with N-acetyl-L-cysteine 0.75% and
calcium chloride 1% =AA+NAC+CaCl,).

slos slaslass) o greales da 50 YEY (slou 50 (sIagS0 555 7 5l ug s e ol a8, (IS 80,58 (B sla s gae -Y S
=5 ol yea 0 /Y wlSa Kl T120=4a85 VY- 5 T80=aasu A+ T40=4885 ¥+ e 4 L gaeules 4o, YO
AA+ CaClo=/\ av 5K L ebA.A 7Y S, <l AAHNACS 7-/V0 Gt —J- st
Ofienses ookl 8l 508 4 7Y wrsl S5 Sl s AAFCAL =7\ SBSY arcalS L ol 50n 7Y wresl s 5 oSl

(AA+NAC+CaC|2=/\ 'Af.u.l-‘sd;i‘)ls K] °Z/VO


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.1.2.2
http://journal-irshs.ir/article-1-109-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-26 ]

[ DOR: 20.1001.1.16807154.1397.19.1.2.2 ]

e 5 s ST

S5 Al
oaals (piche Gials L AAHNACHCECI: [las 3l sulital wls glas Siole)] ) Jola sladasss
Koo 508l G e Sl T cullad 5 8 Gadls (558 5 Jslas wols slassls 5 o L* (S,
S ol Lasd (IS sussa Gos slassae Ho bl Bl Guy sae s CdS Il Sl W53 e Lasles
38l @ G s Ll s JSES el il 5 AA+CECls 3 AAFNACHCACls 5 olos slaslas
L osadolas lasgas wl olas Ghaledl oLl 5o (I8 sujsa (hos gladald s L5 0 S
A B (650 4S8 Jgb Ho 1) usd cudS el 8 sall sla S5 sk 5 AA+NAC+HCaCl?2

References &l

1. Abreu, M., SM. Beirao-da-Costa., E. Goncalves, M.L. Beirao-da-Costa, and M. Moldao-
Martins. 2003. Use of mild heat pre-treatments for quality retention of fresh cut ‘Rocha’
pear. Postharvest Biol. Technol. 30:153-160.

2. Arias, E., P. Lopez-Buesaand R. Oria. 2009. Extension of fresh-cut ‘Blanquilla’ pear (Pyrus
communis L.) shelf-life by 1-MCP treatment after harvest. Postharvest Biol. Technal.
54:53-58.

3. Altunkaya, A. and V. Gokmen. 2009. Effect of various anti-browning agents on phenolic
compounds profile of fresh lettuce (L. sativa). Food Chem. 117:122-126.

4. Beirao-da-Costa, S., A. Steiner, J. Correia, Empis, and M. Moldao-Martins. 2006. Effects of
maturity stage and mild heat treatments on quality of minimally processed kiwifruit. J.
Food Eng. 76: 616-625.

5. Buta, J.G. and A. J. Abbott. 2000. Browning inhibition of fresh-cut ‘Anjou’, ‘Bartlett” and
‘Bosc’ pears. HortScience, 36:1111-1113.

6. Chen, Z., C. Zhub, Y. Zhang, D. Niub and J. Du. 2010. Effects of agueous chlorine dioxide
treatment on enzymatic browning and shelf-life of fresh-cut asparagus lettuce (Lactuca
sativa L.). Postharvest Biol. Technol. 58:232-238.

7. Cichello, S.A. 2015. Oxygen absorbersin food preservation: areview. J. Food Sci. Technol.
52:1889-1895.

8. Djioua, T., F. Charles, F. Lopez-Lauri, H. Filgueiras, A. Coudret, M. Freire Jr, M. N.
Ducamp-Collin and H. Sallanon. 2009. Improving the storage of minimally processed
mangoes (Mangifera indica L.) by hot water treatments. Postharvest Biol. Technol.
52:221-226.

9. Gui, F., J. Wu, F. Chen, X. Liao, X. Hu, Z. Zhang and Z. Wang. 2007. Inactivation of
polyphenol oxidases in cloudy apple juice exposed to supercritical carbon dioxide. Food
Chem.100:1678-1685.

10. Hodges, M. 2004. Postharvest Oxidative Stressin Horticultural Crops. International Book

Distributing. Co. India. 266p.

11. Hong, K., H. Xu, J. Wang, L. Zhang, H. Hu, Z. Ji, H. Gua, Q. He and D. Gong. 2013.
Quality changes and internal browning developments of summer pineapple fruit during
storage at different temperatures. Sci. Hort. 151:68-74.

12. Jiang, Y., L. Penand J. Li. 2004. Use of citric acid for shelf life and quality maintenance of
fresh-cut Chinese water chestnut. J. Food Eng. 63:325-328.

13. Koukounaras, A., G. Diamantidis and E. Sfakiotakis. 2008. The effect of heat treatment on
quality retention of fresh-cut peach. Postharvest Biol. Technol. 48: 30-36.

14. Lamikanra, O., Bett-Garber, K. L. Ingram, D. A. and Watson, M. A. 2005. Use of Mild
Heat Pre-treatment for Quality Retention of Fresh-cut Cantaloupe Melon. J. Food Sci.
70:1.


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.1.2.2
http://journal-irshs.ir/article-1-109-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-26 ]

[ DOR: 20.1001.1.16807154.1397.19.1.2.2 ]

e Gtid (o 58 ) s S sl s (laasdd 5 ole S slalas wwlis

15. Leea, J.Y., H.J. Parka, C.Y. Leec, and W.Y. Choi. 2003. Extending shelf-life of minimally
processed apples with edible coatings and anti-browning agents. Swiss Soc. Food Sci.
Technol. 36:323-329.

16. Mao, L., F. Lu, and G. Wang. 2007. Application of 1-methylcyclopropene reduce wound
responses and maintain quality in fresh cut apple. Clinic. Nutr. 16:111-115.

17. Negi, P.S. and G.K. Jayaprakasha. 2003. Antioxidant and antibacterial activities of
Punicagranatum peel extracts. Food Sci. 68:1473-1477.

18. Oms-Oliu, G., R. SolivaFortuny and O. Martin-Belloso. 2008. Edible coating
withantibrowning agents to maintain sensory quality and antioxidant properties of fresh-
cut pears. Postharvest Biol. Technol. 50:87-94.

19. Pasguariello, M. S., P. T. Rega, L. Migliozzi, M. Rita Capuano, Scortichini and M.
Petriccione. 2013. Effect of cold storage and shelf life on physiological and quality traits
of early ripening pear cultivars. Sci. Hort. 162:341-350.

20. Perez-Cabrera, L., A. Chirdt and C. Gonzalez-Martine. 2011. Effectiveness of
antibrowning agents applied by vacuum impregnation on minimally processed pear. Food
Sci. Technol. 44:2273- 2280.

21. Plotto, A., JA. Narciso, N. Rattanapanone and E.A.J. Baldwin. 2010. Surface treatments
and coatings to maintain fresh-cut mango in storage. J. Sci. Food Agr. 90:2333-2341.

22. Ricoa, D., A.B. Martin-Dianaa, JM. Baratb and C. Barry-Ryan. 2007. Extending and
measuring the quality of fresh-cut fruit and vegetables. a review. Trends Food Sci. Tech.
18:373-386.

23. Robles-Sanchez, R.M., M.A. Rojas-Grau, |. Odriozola-Serrano, G. Gonzalez-Aguilar and
O. Martin-Belloso. 2013. Influence of aginate-based edible coating as carrier of
antibrowning agents on bioactive compounds and antioxidant activity in fresh-cut Kent
mangoes. Food Sci. Tech. 50:240-246.

24. Rojas-Grau, M.A., R. Soliva-Fortuny and O. Martin-Belloso. 2009. Edible coatings to
incorporate active ingredients to fresh cut fruits: a review. Trends Food Sci. Technol.
20:438-447.

25. Veickova, E., E. Winkelhausen, S. Kuzmanova, V.D. Alvesand M. Moldao-Martins. 2013.
Impact of chitosan-beeswax edible coatings on the quality of fresh strawberries (Fragaria
ananassa cv. Camarosa) under commercia storage conditions. Food Sci. Technol. 52:80-
92.

26. Wawrzynczak, A., K.P. Rutkowski and D.E. Kruczynska. 2006. Changesin fruit quality in
pears during CA storage. Fruit Orna. Plant Res. 14:77-84.

27. Xiao, C.L., LW. Zhu, W. Luo, X.Y. Song and Y. Deng. 2010. Combined action of pure
oxygen pretreatment and chitosan coating incorporated with rosemary extracts on the
quality of fresh-cut pears. Food Chem. 121:1003-1009.

28. Xiao, Z., Y. Luo, Y. Luo and Q. Wang. 2011. Combined effects of sodium chlorite dip
treatment and chitosan coatings on the quality of fresh-cut d’ Anjou pears. Postharvest Biol.
Technol. 62:319-326.

29.Yan, S, L. Li,L.He L. Liangand X. Li. 2013. Maturity and cooling rate affects browning,
polyphenol oxidase activity and gene expression of “Yali’ pears during storage. Postharvest
Biol. Technol. 85:39-44.

30. Yang, G., J. Yue, X. Gong, B. Qian, H. Wang, Y. Deng and Y. Zhao. 2014. Blueberry |eaf
extracts incorporated chitosan coatings for preserving postharvest quality of fresh
blueberries. Postharvest Biol. Technol. 92:46-53.

31. Yazdani, N., K. Arzani, Y. Mostofi and M. Shekarchi. 2011. a-Farnesene and antioxidative
enzyme systems in Asian pear (Pyrus serotine Rehd.) fruit. Postharvest Biol. Technol.
59:227-231.

AR


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.1.2.2
http://journal-irshs.ir/article-1-109-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-26 ]

[ DOR: 20.1001.1.16807154.1397.19.1.2.2 ]

e 5 s ST

32. Zhang, C.F. and S.P. Tian. 2010. Peach fruit acquired tolerance to low temperature stress
by accumulation of linolenic acid and N-acylphosphatidylethanolamine in plasma
membrane. Food Chem. 120:864-872.

33. Zhou, R., Y. Li, L. Yan and J. Xie. 2011. Effect of edible coatings on enzymes, cell-
membrane integrity, and cell-wall constituents in relation to brittleness and firmness of
Huanghua pears (Pyrus pyrifolia Nakai, cv. Huanghua) during storage. Food Chem.
124:569-575.

\Y


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.1.2.2
http://journal-irshs.ir/article-1-109-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-26 ]

[ DOR: 20.1001.1.16807154.1397.19.1.2.2 ]

Iranian Journal of Horticultural Science and Technology 19 (1): 1-12 (2018)

Comparison of Chemical and Thermal Treatmentsto Prevent Browning
and Maintaining Quality of Fresh-Cut Pear

E. Akbari and M. Gholami*!

One of the most important limiting factors for the postharvest life of many minimally
processed fruits is enzymatic browning. In this study to evaluate the effects of heat and some
chemical treatments on preventing cut pear browning, different time/hot water (45 °C)
treatments were used including (40 min (T40), 80 min (T80), and120 min (T120)). Also, slices
of pears were dipped in solutions of ascorbic acid 2% with N-acetyl-L-cysteine 0.75%
(AA+NAC), ascorbic acid 2% with calcium chloride 1% (AA+CaCl>), ascorbic acid 2% with
calcium lactate 1% (AA+Cal) and ascorbic acid 2% with N-acetyl-L-cysteine 0.75% and
calcium chloride 1% (AA+NAC+CaCl2) for 15 min prior to storage in air for up to 6 days at
4+2 °C. Theresults showed that post-cutting dip treatment of AA+NAC+CaCl» had the highest
L*, firmness and total soluble solids and the lowest & and peroxidase activity compared to the
control and the other treatments. The hot water treatments, AA+NAC+CaCl, or AA+CaCl>
significantly reduced weight losses compared to the control.

Keywords: Ascorbic acid, Calcium chloride, Pear, Phenolic compounds, Thermal treatment.
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