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Evaluation of Postharvest Quality of Three Blackberries Fruit in Bio-
degradable and Non-biodegradable Packaging
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Fig. 1. Changes in fruit weight loss of three types of blackberries during storage at 4 °C in two biodegradable (left) and
non-biodegradable (right) packaging. Means in each column with similar letters are not significantly different
at 1% level of probability.
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Fig. 2. Color change in three types of blackberries during storage at 4 °C in two Biodegradable (left) and Non-
biodegradable (right) packaging. Means in each column with similar letters are not significantly different at
1% level of probability.
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Fig. 3. Change in aroma of three blackberies fruits during storage at 4 °C in two biodegradable (left) and non-
biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 1%
level of probability.

9 (G2) 1Y o PP e (00 L 90 )0 wgmmdis 4250 T (glos ;o (5oLl (b olw SLied g4 dws ogie jlas y0 o T S
ol 2o )0 S ol mhas (o o] s re e gley Sl Lo (ygim S e gl B o (Col) 3l g5 G


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.4.2
https://journal-irshs.ir/article-1-333-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1399.21.3.4.2 ]

P Sy B5b 93 pm 0 @i 55, B gl 5, 5l QWS 2l S 4 4z sl b Stied (bvogae g lik
A5 (F S8 adonus 68 4w 2 30 &g, (nl a5 5 5bar g b 1) (paalS Wy, pdil e B8 S s Yy
b ndl coBS Can) )b 4 Cond p8y co B Senj gt 50 iy il 1l Wy, 45 oy e
Congy B, 50 O ) gt JEl Sl @ az g b a5 whpe (25 5055 5 0351 ol e (63 b S
(17) wdlon ez g5 JB ol (plogan (ol CodeS (523 S 3l g pdy 58

188888 Thornless
~——-Floricane crop
Primocane crop

90 a 90
85 ab - ab ab - be 80
80 bed . = B 0 5
o © - K
SN = 60 . =
2 270 = % E
D= = 0T Z
3 5 65 = s
3 = 40 92
9 2 60 = =
e -
g 55 ‘:: 30 =S
50 = 20
45 iy 10
40 : = X 0
0 day 3 days 0 day 3 days 8 days
JIRVRUERE TR 2Rl san o ay
Biodegradable packaging Non-biodegradable packaging

Fig. 4. Marketability of three blackberries fruitsduring storage at 4 °C in two biodegradable (left) and non-
biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 1%
level of probability.
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Fig. 5. Comapring fruit flavor of three blackberries fruits during storage at 4 °C in two biodegradable (left) and non-
biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 1%
level of probability.
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Fig. 6. Total acidity changes in three blackberries fruits during storage at 4 °C in two biodegradable (left) and non-
biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 1%
level of probability.
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Fig. 7. Total anthocyanin content in three blackberries fruits during storage at 4 °C in two biodegradable (left) and non-
biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 1%
level of probability.

)BT ) (G A 90 50 ugedis 4250 T sled 10 (5,00,L5l (b ol il g9 dws ogan 50 S uilwgsl Jlaie-Y S

ao0 S Jlisl mlaw o La:o] o gre e Solas Silas o gt S i sl By (Conl)) pdul o B G g (G2) pdy

Ll

maagAd Thornless
-~ Floricane crop
Primocane crop

72 66
efg

~ a —

g 70 ab == = 65 =

= 068 = = =

8 - iy 8

E 66 T = 64 E
3 5 o h = = 6 % 5
= g = - - g
w g 62 A < v 3

S 60 L= iy 62 s

£ k 1= -z 5

< 58 = = = 61 &

s = = - =

s 0 = = = 0 ©

! = = =

52 = = == 59
0 day 3 days 8 days 0 day 3 days 8 days
JIRVRUERE S JE g 24l o ok ay
Biodegradable packaging Non-biodegradable packaging

Fig. 8. Total phenol content in three blackberries fruits during storage at 4 °C in two biodegradable (left) and non-
biodegradable (right) packaging. Means in each column with similar letters are not significantly different at
1% level of probability.
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Fig. 9. Total flavonoid content in three blackberries fruitsduring storage at 4 °C in two biodegradable (left) and non-
biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 1%
level of probability.

(S2) Ry Polem ) (Souding 59 )0 (wgmduw a0 Foloo 1o (5,0 Ll b ol Sias £45 ds 0ga0 j0 JS adeigdld Jlade -1 IS
izl gl 5o lagl s (e o Sslis Silis b (g S it glo B (Cenly) il 56 Gy il P8 g

JONRUSNES

S 5 Ao

iy o5 Sl 59 6 5 oS s (o550 e L, 50 o gl S0y b gm0y o S sl
ol Oyee a4 oyl @08 o 09l led, S Ll «(floricane  bearing)  wes oo b
Sz, siog 455 05l sbogas olo Lis g ol sloazas (Ve) wws oo 5l 5 (primocane bearing)
Ol 5o b sl b (ais)lsy Jodo & Lol i)l laogee plo b Sz (5 0ll Solis ba Sy ple 9 S5, Ll

Yo£


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.4.2
https://journal-irshs.ir/article-1-333-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1399.21.3.4.2 ]

$95° SletsSTs (5505 Do 43 Wl oo 03l Sied oge (lpls w39 (e ilie Culad 28l I s,
b anlss ls 5 5 (6 i CadeS l uilewsil jlade Siol38 b g eogei JaeSS | 095

sba FSesS slagyd g M 5l (S8 e Cagb; Laas Jds a4 pdL cu B Cen) (Sl gl b
B 4,0 Ban (By Wiz pe aisges i i 5o, By gy (al pdy e B8 S Slad 5l e sl e
S e e 45 ol 5laigS 4 o] Lol 45T g o3lisil oy oy 505 o 50,5 51 g 3Ll &
5o ileie obml ol loogee ;5 poms 39, U (Seiwdly 3l o y5d Cengj G )b 4 S |y il 5]
o)l oS (6 pd 35k 4 a9 L g 009 o e ol Stied (Sl 5o aidias 53 ST S (g e Sols
@bl 5l sl cnl Bl s s9zge Jlg) ek pdimand lad)b 4 o (Setdl) pdl )5 S
5 (po 39,) b Sy 3l eSS sl Lol il 55 0 ol Sied slagd) il ogee (5SS Sl A
St 0978 bl b ndy )P S Gl )0 65l Wls (6 Slas 5 ()9 45 ogmly sbeoges s
A5 aalgs ol yen (6,15 Jgl 595 4 50) bl laie

References &bw

1. Abdi, N., H. Moradi. and M. Hadadinejad. 2018. Evaluation of morphological diversity in thornless
blackberry in Mazandaran. Ir. J. of Hortic. Sci.,49(1):279-290. (In Persian)

2. Almenar, E., H. Samsudin, R. Auras, B. Harte, and M. Rubino. 2008. Postharvest shelf life extension
of blueberries using a biodegradable package. Food Chem. 110:120-127.

3. Ashournezhad, M. and M. Ghasemnezhad. 2012. Effects of cellophane-film packaging and cold
storage on the keeping quality and storage life of loquat fruit (Eriobotrya japonica). Ir. J. of Nut. Sci.
& Food Tech., 7(2): 95-102. (In Persian)

4. Chang, C.C., M. H. Yang, H. M. Wen, and J. G. Chern. 2002. Estimation of total flavonoid content in
propolis by two comple mentary colorimetric methods. Food. D. Anal. 10(3): 178-182.

5. Deneh nia, R., Y. maghsoudlu. m. Khamiri, and M. Kashani nejad. 2015. Effects of chitosan— aloe vera
gel complex edible coating on maintain quality and prevent fungal growth of table grapes (Shahroodi)
CV. In proceeding of: The second research is the new findings in the environment and agricultural
ecosystems.11 Sep.tehran University. (In Persian).

6. Ding, C. K., K. Chachin, Y. Ueda, Y. Imahori, and C. Y. Wang. 2002. Modified atmosphere packaging
maintains postharvest quality of loquat fruit. Post. Biol. Technol. 24: 341-8.

7. Ebrahimzadeh, M.A., S. F. Nabavi, S. M. Nabavi, and B. Eslami. 2010. Antihemolytic and antioxidant
activities of Allium paradoxum. Cent. Euro. J. Biol. 5: 338-345.

8. Finn, C.E., B. M. Yorgey, B. C. Strik, H. K. Hall, R. R. Martin, and M. Qian. 2005. 'Black Diamond'
thornless trailing blackberry. HortScience, 40(7): 2175-2178.

9. Gongalves, A.Z., H. Mercier, R. S. Oliveira, and G. Q. Romero. 2016. Trade-off between soluble protein
production and nutritional storage in Bromeliaceae. Ann. Bot.118(6):1199-1208.

10. Gorny, J.R. 2001. A summary of CA and MA requirements and recommendations for fresh-cut
(minimally processed) fruits and vegetables. In VIII International Controlled Atmosphere Research
Conference 600 (pp. 609-614).

11.Han, Y. R., H. Linton, and P. E. Nelson. 2004. Effects of recovery, plating, and inoculation methods on
quantification of Escherichia coli O157:H7 and Listeria monocytogenes from strawberries. J. Food
Prot. 67 (11): 2436-2442.

12.He, F., L. Mu, G. L. Yan, N. N. Liang, Q. H. Pan, J. Wang, M. J. Reeves, and C. Q. Duan. 2010.
Biosynthesis of anthocyanin and their regulation in colored grapes. MOL. 15: 9057-9091.

13.Horvitz. S., D. Chanaguano, and I. Arozarena. 2018. Andean blackberries (Rubus glaucus Benth)
quality as affected by harvest maturity and storage conditions. Sci. Hort. 226: 293-301.

14. Hosseinian, F.S., W. Li, A.W. Hydamaka, A. Tsopmo, L. Lowry, J. Friel, and T. Beta. 2007.
Proanthocyanidin profile and ORAC values of Manitoba berries, chokecherries, and seabuckthorn. J.
Agr. Food Chem. 55(17): 6970-6976.

15. Tranian Agriculture's statistics, horticultural products. 2016. (In Persian).

16.Joo, M., N. Lewandowski, R. Auras, J. Harte, and E. Almenar. 2011. Comparative shelf life study of
blackberry fruit in bio-based and petroleum-based containers under retail storage conditions. Food
Chem. 126: 1734-1740.

17. Junqueira-Gongalves, M.P., E. Alarcon, and K. Niranjan. 2016. The efficacy of potassium sorbate-
coated packaging to control postharvest gray mold in raspberries, blackberries and blueberries. Post.
Biol. Technol. 111: 205-208.

B


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.4.2
https://journal-irshs.ir/article-1-333-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1399.21.3.4.2 ]

18. Kéhkonen, M.P., A.I. Hopia, and M. Heinonen. 2001. Berry phenolics and their antioxidant activity. J.
Agr. Food Chem. 49: 4076-4082.

19. Mellisho, C. D., I. Egea, Galindo, A. P. Rodriguez, J. Rodriguez, W. Conejero, F. Romojaro, and A.
Torrecillas. 2012. Pomegranate (Punica granatum L.) fruit response to different deficit irrigation
conditions. Agr. Water Manag.114: 30-36.

20. Meydani, J. and S.A. hashemi dezfoli. (1997) Post-harvest physiology. Agricultural education

publication. (In Persian)

21. Mohebbi, Sh. Y. Mostofi, and Z. Zamani. 2015. Quality Maintenance and Storability Extension of
Cornelian Cherry Fruit by Modified Atmosphere Packaging. J. of Crop production. and
proc.,5(15):155-164. (In Persian)

22.Moralesa, M.L., R. Callejona, M.C. Ubedaa, B. A. Guerreiroc, C. Gagoc, M. G. iguelc, and M.D.
ntunesc. 2014. Effect of storage time at low temperature on the volatile compound composition of
Sevillana and Maravilla raspberries. Post. Biol. Technol. 96:128-134.

23. Perkins-Veazie, P., J. K. Collins, and J. R. Clark. 1993. Changes in blackberry fruit quality during
storage. Acta Hort. 352: 87-90.

24, Perkins-Veaziea, P. 2017. Postharvest Storage and Transport of Blackberries.In Blackberries and Their
Hybrids book. K. Harvey and M.S. Hall. (Ed).

25. Perkins-Veaziea, P., J. K. Collins, and J. R. Clarck. 1996. Cultivar and maturity affect postharvest
quality of fruit from erect blackberries. Hort Sci. 31(2):258-261.

26.Qin, L., D. S. P. Guimaraes, M. Melesse, and M. C. Hall. 2016. Substrate recognition by the Cdhl
destruction box receptor is a general requirement for APC/CCdhl-mediated proteolysis. J. Biol. Chem.
291(30):15564-74.

27.Rana, G. S. and K. Singh, 1992. Storage life of sweet orange fruits as influenced by Fungicides, oil
emulsion and packages practices. Crop Res. 5: 150-155.

28.Rezaee Kivi, A., N. Sartipnia, and M. Babai Khalkhali. 2014. Effect of storage temperatures on
antioxidant capacity and bioactive compounds in raspberry fruits. Intern. J. Plant, Ani. Environ. Sci.
4(3): 343-349.

29. Segantini, D. M., R. Thelfall, J. R. Clark, and L. R. Lawless. 2017. Changes in fresh-market and sensory
attributes of blackberry genotypes after postharvest storage. J. Berry Res.7(2):1-17.

30. Segantini, D.M., R. Threlfall, J. Clark, L. Howard, and C. Brown miller. 2018. Physiochemical changes
in floricane and primocane blackberries harvested from primocane genotypes. Hort Sci. 53(1):9-15.

31. Strik, B. C., J. R. Clark, C. E. Finn, and M. P. Bafiados. 2007. Worldwide blackberry production. Hort
Tech., 17(2), 205-213.

32. Tezotto-Uliana, J.V., N. D. Berno, F. R. Q. Saji, and R. A. Kluge. 2013. Gamma radiation: An efficient
technology to conserve the quality of fresh raspberries. Sci. Hort. 164:348-352.

33.Van de Velde, F., M. H. Grace, D. Esposito, M. E. Pirovania, and M. A. Lila. 2016. Quantitative
comparison of phytochemical profile, antioxidant, and anti-inflammatory properties of blackberry
fruits adapted to Argentina. J. Food Comp. Anal. 47: 82-91.

34.Wang, W.D., and S.Y. Xu. 2007. Degradation kinetics of anthocyanins in blackberry juice and
concentrate. J. Food Engine. 82(3):271-275.

35. Waterhouse, A. L. and V.F. Laurie. 2006. Oxidation of wine phenolics a critical evaluation and
hypotheses on antioxidant capacity and bioactive compounds in raspberry fruit. International Journal
of Waterhouse, Amer. J. Enol. Vitic. 57(3): 306-313.

36. Wrolstad, R. E. 1976. Color and pigment analysis in fruit products. Oregon Agriculture Experiment
Station Corvallis, Oregon. Bulletin, 624.

37.Wu, R., B. Frei, J. Kennedy, and Y. Zhao. 2010. Effects of refrigerated storage and processing
technologies on the bioactive compounds and antioxidant capacities of ‘Marion’ and ‘Evergreen’
blackberries. Food Sci. Technol. 43: 1253-1264.

38. Zafrilla, P., F. Ferreres, and F. A. Tomas-Barberan, 2001. Effect of processing and storage on the
antioxidant ellagic acid derivatives and flavonoids of red raspberry (Rubus idaeus) jams. J. Agr. Food
Chem. 49(8): 3651-3655.

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.4.2
https://journal-irshs.ir/article-1-333-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1399.21.3.4.2 ]

Iranian Journal of Horticultural Science and Technology 21 (2): 195 - 208 (2020)
Research article

Evaluation of Postharvest Quality of Three Blackberries Fruit in Bio-
degradable and Non-biodegradable Packaging

A.A. Mohammadi, M. Hadadinejad* and K. Ghasemi!

Perishability and short shelf life of blackberries fruit is the most important limiting
factor in their post-harvest. In this study, three types of blackberry fruits (spring, summer
and autumn bearing) with three storage times (0, 3 and 8 days) in two packaging
(biodegradable and non-biodegradable) in factorial in a randomized complete design with
3 Repeat at 4 °C and 85% relative humidity. The results showed that the apparent quality
of fruits decreased with increasing storage time. Spring fruits showed more reduction in
aroma and color than other fruits. The amount of total anthocyanin in summer fruits
decreased from the beginning (276.98 mg 100g™) to the end of the experiment (23.38 in
the biodegradable container and 34.18 in the non-biodegradable container). Anthocyanin
levels of spring fruit (floricane bearing of Rubus Sanctus) and autumn fruit (primocane
bearing of Rubus Sanctus) fluctuated in different containers. The amount of phenols of
spring fruits decreased with increasing storage time in biodegradable containers (58.31
mg 100g!) and increased in biodegradable containers (62.32). This increase can be due
to water loss and increase in cell sap concentration and decrease due to decomposition.
Storing this fruit in biodegradable containers compared to biodegradable containers can
have less negative effect (17%) on maintaining this important feature.

Keywords: Floricane bearing, Thornless blackberry, Primocane bearing, Fruit
postharvest.
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