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Table 1 Analysis of variance for the effects of packaging and postharvest treatments on chemical
properties of fresh seedless barberry after 45 days of cold storage

MS
Source of variation df TSS pH Ascorbic acid TA Phenol Antioxidant
Packaging | 2.52ns 0.001ns 21392.45%* 0.00033ns 7.49ns 2115.76**
Postharvest treatments 5 532%  0.0147*%%  84293.05%* 0.00033ns 5.26ns 844.70%**
Packaging x postharvest s 55 0006ns  2037.58ns  0.00011ns 1.23ns 328.88%*
treatments
Error 36  1.15972  0.00071 0.00014 3478.24074 1.0165 30.5552
ns = not significant at (p< 0.05); * and **, significant at p< 0.05 and p< 0.01, respectively
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Table 2 Effect of postharvest treatments on chemical characteristics of fresh seedless barberry fruits
Postharvest treatments TSS H Ascorbic acid TA (%) Phenol Antioxidant
(°Brix) P (mg/100g)  (Citricacid)  (mg/100 g) (%)
CW 20°C 18.37b 2.85b 610° 0.11° 0.64" 28.07°
HW 75°C 18.87b 2.81cd 730 0.10° 0.64" 34.48"
SA 6 mM + CW 20°C 19.62ab 2.80d 742° 0.11° 0.64" 32.28°
AA 2% + CW 20°C 19.62ab 2.90a 847° 0.10° 0.64" 4127°
SA 6 mM + HW 75°C 19.12b 2.79d 847° 0.10° 0.64" 53.61°
AA 2% + HW 75°C 20.75a 2.84bc 883° 0.12° 0.64" 50.43°

In each column, means with the similar letters are notsignificant different (P< 0.05) using LSD test
CW 20°C = cold water 20°C (Control), HW 75°C = Hot Water 75°C, AA = Ascorbic Acid, SA = Salicylic Acid

Table 3 Effect of packaging on chemical characteristics of fresh seedless barberry fruits

. T Ascorbic acid TA (%) Phenol Antioxidant
Packaging - TSS (*Brix) pH (mg/l00 g)  (Citric acid)  (mg /100 g) (%)
MAP 19.62° 2.83% 755.83° 0.11° 0.64° 33.12°
VP 19.16* 2.84° 798.05° 0.10° 0.64° 42.90*

In each column, means with the similar letters are not significant different (P<0.05) using LSD test.
MAP = Modified Atmosphere Packaging, and VP = Vacuum Packaging
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Table 4 Analysis of variance for the effects of packaging and postharvest treatments on color
characteristic of fresh seedless barberry fruits after 45 days of cold storage

MS

Source of df L* a* b h° ¢
variation

Packaging 1 61.9938021ns _ 1031.1948%*  0.14040033ns 377.2508649%* 870.0959984+*

Postharvest treatments 5 15.1998671ns  30.4364733ns  26.304555%  116.9894095%* 21.92716107ns

Packaging X postharvest 5 ¢ 39300710c  12.017875ns  184996363ns  59.01764567%  17.85350677ns
treatments

Error 36 20.4841507 15.0846736 7.96464422 18.10055814 18.41297776
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ns = not significant at (p< 0.05); * and **, significant at p< 0.05 and p< 0.01, respectively

Table 5 Effect of modified atmosphere packaging (MAP) and vacuum packaging (VP) on color
characteristic of fresh seedless barberry fruits

Packaging L* a* b* c h’
MAP 28.39* 24 .85° 10.37° 27.21° 22.60°
VP 26.12° 34.12° 10.48° 35.72% 17.00°

Means with different letters (a, b) in each column indicate significant differences (p<0.01)

Table 6 Effect of postharvest treatments on color characteristic of fresh seedless barberry fruit

Postharvest treatments L* 2% b c he
CW 20°C 28.96° 29.32° 9.82° 30.97° 19.09°
HW 75°C 26.40° 29.71° 9.49° 31.23° 17.86°
SA 6 mM + CW 20°C 28.94° 28.09° 14.03* 31.91% 26.80°
AA 2% + CW 20°C 27.16 32.89° 9.75° 3431° 16.38°
SA 6 mM + HW 75°C 26.20° 27.18° 10.35° 29.23° 21.30%
AA 2% + HW 75°C 25.87° 29.74° 9.11° 31.16° 17.35°

Means with different letters (a, b) in each column indicate significant differences (p<0.01)
CW 20°C = cold water 20°C (Control), HW 75°C = Hot Water 75°C, AA = Ascorbic Acid, SA = Salicylic Acid
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Fig 2 Effect of cold water (CW) 20°C, Control, hot
water 75 °C (HW), salicylic acid 6 mM and
cold water 20°C (CW +SA), ascorbic acid 2% and
cold water 20°C (AA + CW), salicylic acid 6 mM
and hot water 75 °C (HW + SA), ascorbic acid 2%
and hot water 75 °C (HW + AA) on Hue of fresh
seedless barberry fruits

Table 7 Analysis of variance for the effects of packaging and postharvest treatments on sensory
characteristic of fresh seedless barberry fruits after 45 days of cold storage

MS
Source of Variation df Taste Appearance Contamination
Packaging 1 3* 12.25130%* 5.67187**
Postharvest treatments 5 5.915625%* 3.58567** 6.43125%*
Packaging x postharvest treatments 5 0.328125™ 0.89817" 0.65625™
Error 36 0.518229167 0.4865478 0.481770

ns = not significant at (p< 0.05); * and **, significant at p< 0.05 and p< 0.01, respectively
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Table 8 Sensory evaluations of fresh seedless barberry fruits treated with postharvest treatments

Postharvest treatments Taste Appearance Contamination
CW 20°C 250 2.96° 3.62°
HW 75°C 4* 4® 2.87%
SA 6 mM + CW 20°C 4.40° 3.78% 2.84%
AA 2% + CW 20°C 4.75° 4.43% 1.62°
SA 6 mM + HW 75°C 421° 4.46® 1.71°
AA 2% + HW 75°C 4.87° 4.87° 137°

Means with different letters (a, b) in each column indicate significant differences (p<0.01)
CW 20°C = cold water 20°C (Control), HW 75°C = Hot Water 75°C, AA = Ascorbic Acid, SA = Salicylic Acid

Table 9. Sensory evaluations of fresh seedless barberry fruits packed in modified atmosphere
packaging (MAP) and vacuum packaging (VP)

Packaging Taste Appearance Contamination
MAP 387 3.58" 2
VP 4.37° 4.59° 2.68°

Means with different letters (a, b) in each column indicate significant differences (p<0.01)

[4] Zargari, A., 1991, Herbs, Fourth Edition,
Publications of University of Tehran, 942 P.
[5] Samsam Shariat, E., and Moattar, F., 1992,
Herbs toxicity (toxicity signs and treatment),

Esteghlal publishing house, 461 P.

[6] Lemoine M. L., Civello P. M., Chaves A.
R., and Martinez G. A, 2008, Effect of
combined treatment with hot air and UV-C
on senescence and quality parameters of
minimally processed broccoli (Brassica
oleracea L. var. Italica), Postharvest Biology
and Technology, 48, 15-21.

[7] Escribano, S. and Mitcham, E. J., 2014,
Progress in heat treatments, Stewart
Postharvest Review, 10, 1-6.

[8] Asghari M. and Shirzad H., 2008,
Determination of the effect of salicylic acid
application in post harvesting stage on
qualitative properties, caries index and fruit
durability in some apple, pear and grape
varieties, Final report of the real plan, p 87.

[9] Moradinezhad, F., and Khayyat, M., 2014,
Effects of intermittent warming and
prestorage treatments (hot water, salicylic
acid, calcium chloride) on postharvest life of
pomegranate fruit cv.‘Shishe-Kab’during
long-term cold storage, International Journal
of Horticultural Science and Technology, 1,
43-51.

[10] Litao Peng , Y. J., 2006, Exogenous
salicylic acid inhibits browning of fresh-cut

S S aomii —t

VO'C ¢S O Ol G a3 Jools s 4 ax 5 L
A+ VO°C 08 T 5 ¥ae oo 1 Sl el +

STl B 3 byl e b doss VoSSl
o Sl B S Sl el Ol JS
odliul (pman 38 (B pme s o S35 30 e ol
S Slosar b= el esSs sduan
U s s s G T s il sds (5 ,Sel

RGN

clﬂc -0

[1] Alemardan, A., Asadi, W., Rezaei, M.,
Tabrizi, L. & Mohammadi, S., 2013,
Cultivation of Iranian seedless barberry
(Berberis  integerrima  ‘Bidaneh’): A
medicinal shrub, Industrial Crops and
Products, 50, 276-287.

[2] Tehranifar, A., 2002, Barberry growing in
Iran, XXVI International Horticultural
Congress, 620, 193-195.

[3] Martynov, E., Stroev, E., and Peskov, D.,
1984, Polysaccharides of Berberis vulgaris,
Chemistry of Natural Compounds, 20, 99-
100.


https://fsct.modares.ac.ir/article-7-12767-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

VAV OLT V0 655 AY ojlad

u.l\.l.'c GW}(}J&

the physical quality of minimally processed
potatoes, Food Service Technology, 3, 81-88.
[22] Sandhya., 2010, Modified atmosphere

packaging of fresh produce: Current status
and future needs, LWT - Food Science and
Technology 43, 381-392.

[23] Ghorbani, M., Sedaghat, N., Milani, E.,
2014, New packaging to maintain quality
overall quality of minimally processed
pomegranate arils modified atmosphere
packaged and treated with UV-C, Postharvest
Biology and Technology, 37(2), 174-185.

[24] Ranganna, S., 2001, Hand book of
analysis and quality control of fruits and
vegetable products, In: Ranganna, S. (Ed),
Proximate analysis, color measurement and
sensory evaluation, Tata McGraw Hill Co.
Ltd., New Delhi, India.

[25] Singleton, V.L., and Rossi, J.A., 1965,
Colorimetry of total phenolics with
phosphomolybdic-phosphotungstic acid
reagents, American Journal of Enology and
Viticulture,16(3), 144-158.

[26] Swain, T., 1965, Analytical methods for
flavonoids, In the chemistry and
Biochemistry of plant pigments (T.W.
Goodwin, ed.), 543- 544.

[27] Turkmen, N., Sari, F. and Velioglu, Y. S.,
2005, The effect of cooking methods on total
phenolics and antioxidant activity of selected
green vegetables, Food chemistry, 93, 713-
718.

[28] Wu, C.S., Gao, Q.H., Guo, X.D., Yu, J.G.,
and Wang, M., 2012, Effect of ripening stage
on  physicochemical  properties  and
antioxidant profiles of a promising table fruit
pear-jujube (Zizyphus jujuba Mill.), Scientia
Horticulturae, 148(December), 177-184.

[29] Hosseini, M., Mostafavi, M., Hadavi, A.,
Rezaei M., 2011, Review of the effect of
ascorbic acid, citric acid and sodium meta
bisulphite  on  physicochemical  and
organoliptic ~ characteristics of  apricot
(Prunus armeniaca L.) cultivar Jahangiri
Journal of Horticultural Science (Agricultural
Sciences and Technology) , 26, 67-63.

[30] Salukha, D.K., Jadha, S.J., and Yu, M.H.,
1974, Quality and nutritional composition of
tomato fruits influenced by certain
biochemical and physiological changes,
Qualitas Plantarum, 24(1-2).

[31] Javdani,z., Ghasemnezhad, M., Zare, S.,
2013, A comparison of heat treatment and
ascorbic acid on controlling enzymatic

v\

Chinese water chestnut, Food Chemistry,94,
535-540.

[11] Raskin, L., 1992b, Salicylate, A New Plant
Hormonel, Plant Physiol, 99, 799.

[12] Jalili Marandi, R., Shafai Abbas Abad.,
1392, Effect of post-harvest treatments of
citric acid and salicylic acid on quality
characteristics of pear cherry variety in
storage period, Agricultural Scientific
Journal, 38, (1).

[13] Rohi, Z., Asghari, M., R., Aslani, Z.,
2010, The Effect of Salicylic Acid Removal
on Some Qualitative Characteristics and
Antioxidant Activity of Kiwi Fruit of
Hayward, Journal of Horticultural Science, 1,
102-108.

[14] Wang L. J., Chen S. H. J., Kong W. F., Li
S. H. H., and Archbold D. D., 2006, Salicylic
acid pre treatmeant alleviates chilling injury
and affect the antioxidant system and shock
protenins of peach during cold storage,
Postharvest Biology and Technology, 91,
244-251.

[15] Zheng Y, Zhang Q., 2004, Effect of
polyamines and salicylicacid postharvest
stronge  of  ‘ponkan’mandarin,  Acta
Horticulture, 632, 317.

[16] Babalar M., Asghari M., Talaei A., and
Khosroshahi A., 2007, Effect of pre- and
postharvest salicylic acid treatment on
ethylene production, fungal decay and
overall quality of Selva strawberry fruit,
Food Chemistry, 105, 449-453.

[17] Olivas, G., Mattinson, D. and Barbosa-
Canovas, G., 2007, Alginate coatings for
preservation of minimally  processed
‘Gala’apples, Postharvest Biology and
Technology, 45, 89-96.

[18] Ozdemir, K. S. and Gékmen, V., 2016,
Extending the shelf-life of pomegranate arils
with chitosan-ascorbic acid coating, LWT-
Food Science and Technology.

[19] Liu, J., Sui, Y., Wisniewski, M., Droby,
S., Tian, S., Norelli, J. and Hershkovitz, V.,
2012. Effect of heat treatment on inhibition
of Monilinia fructicola and induction of
disease resistance in peach fruit. Postharvest
Biology and Technology. 65: 61-68.

[20] Wang, L., Zhang, P. and Wang, S., 2001,
Advances in research on theory and
technology for hypobaric storage of fruit and
vegetable, Storage and Process, 5, 3-6.

[21] Rocha, A. M., Coulon, E. C., and Morais,
A. M., 2003, Effects of vacuum packaging on


https://fsct.modares.ac.ir/article-7-12767-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

s S Sl Al 0 5 0D il 5l ey slasles 3G

Qb&.q.a)&@j\.k:& LV PWEY)

Korean Journal of Food Preservative 19, 323-
327.

[35] Rabbani, M., Victory, M., Diamond, ¢ .,
2016, The effect of oral coating and vacuum
packing on chemical, microbial and sensory
properties of ready-to-eat pomegranate seeds,
Journal of Biomedical Engineering, Iran, 4,
633-642.

[36] Asghari, M. R., Asghari, F., Farkhi, G.,
The Effect of Salicylic Acid and Potassin
Acid Application on Some Quantitative and
Qualitative Characteristics of Strawberry
Fruit (Salwa cultivar, Plant Production
Technology, 14 (1), 109-97 .

vy

browning of fresh-cuts apple fruit,
International Journal of Agriculture and Crop
Sciences, 5, 186-193.

[32] Klein BP, 1987, Nutritional consequences
of minimal processing of fruits and
vegetables, Journal of Food Quality, 10, 179—
194.

[33] Wolucka B. A., Goossens A., Inzé D.,
2005, Methyl jasmonate stimulates the de
navo biosynthesis of vitamin C in plant cell
suspensions, Journal of Experimental
Botany, 56, 2527-2538.

[34] Cho,J., Jeong, M., Moon,K., 2012, Effects
of Ultrasound and Ascorbic acid Cotreatment
on Browning of Fresh-cut ‘Tsugaru’ Apples,


https://fsct.modares.ac.ir/article-7-12767-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

JEST No. 81, Vol. 15, Nov 2018 ABSTRACT

Effect of postharvest treatments (hot water, ascorbic acid and
salicylic acid) and packaging on quality attributes of fresh seedless
barberry fruit (Berberis vulgaris L.)
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This research was performed to investigate the effect of hot water, ascorbic acid and salicylic acid
treatments, and type of packing on physical and chemical properties of barberry fruit. The data were
statistically analyzed as a factorial experiment in a complete randomized design with four replicates.
Fruits were treated with distilled water + salicylic acid (6 mM), distilled water + ascorbic acid (2%),
hot water (75 °C), hot water (75 °C) + salicylic acid (6 mM), hot water (75°C) + ascorbic acid (2%),
distilled water (control) and packed as MAP or vacuum and were then stored at 4 + 1 °C for 45 days.
Parameters of pH, soluble solids, titratable acidity, vitamin C, antioxidant, color, sensory and taste
properties were evaluated. The results showed a significant effect of treatments and packaging on
evaluated traits. All treatments preserved vitamin C and taste properties of fruit compared with control
and effectively prevented fungal decay. A combination of hot water and salicylic acid 6 mM or 2%
ascorbic acid significantly preserved antioxidants. Vacuum packaging samples had more redness (a*)
and brightness (L*) compared to the MAP. Results of this study showed that hot water (75 °C) and
salicylic acid 6 mM or hot water (75 °C) + 2% ascorbic acid 2% pre-treatments and vacuum packing
can improve effectively the quality of fresh seedless barberry fruit.

Key words: Ascorbic acid, Antioxidant, Packaging, Postharvest treatments, Seedless barberry
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