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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 1 2.52ns 0.001ns 21392.45* 0.00033ns 7.49ns 2115.76**
Postharvest treatments 5 5.32%*  0.0147** 84293.05** 0.00033ns 5.26ns 844.70**
Packaging x postharvest 5 55, 00006ns  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
TSS Ascorbic acid TA (%) Phenol Antioxidant
Postharvest treatments o ) pH (mg/100 )  (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° 3448
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

. ot Ascorbic acid TA (%) Phenol Antioxidant
Packaging  TSS (*Brix) pH (mg/100 g)  (Citricacid)  (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

VSl dl + ade T lajles 53 Lo g Sl T e
N VSl dd  VOC 8 Ty Ve e bolegd 5 i o3ba Sl ilols e Jadr 4 e 57
5 doy3 0 gllast b 53 5 4 S sSal denl Olpe

9 e ol Ol @l:.? A Jsa) 55 s pme Loy )

Q.i:l-:uv.:“.«-ﬂ J.“MI+VO°C €J§ s.J‘)La:SU:;LA‘ Al GML:J
dos Yy Snl el + VO°C S ol s Ve ke
Sl Al + V0°C (o S Ol oS 5 Sl 53 Silas]

) JS0) el oy 058 s ain b 5¥5m e

Ol S5 e 53 i 4 bose & ualiys Olgs o j5eS
Al edalie Aald 5 du s Yo, Sl el + V0°C ¢S

YooKl del +VO°C o8 O S5 Jbeg o

" AP #Vieum 5 ko ¥ S sSl el e OF lajleg L doss

@ . b - me 2l Y5 Je 1 Sl sl + Vo°C ¢S ol
S i . ‘ mogn L3S S5S i (Y Jsds) CoSIL e sl
é fo 44y : i Slyn S Sl dond b sdipled o sl 036 sla
: z I ol aali sladised & oo 5V & ol
q : Slregee Jlas oS Al s (WA ) Gdome 5 (520l (rioman
) - Sy Sl el S sSal dnl b o ol 036

W HW CW+SA CW+AA HW+8A HW+AA
ol Sl Bk ol il b oS VY] 5 p8 e & el
J3 Bl o dald Glaoses 03 O el s Gl SRalS

Fig 1 Effect of cold water 20°C (CW = Control), . _ b )
hot water 75 °C (HW), salicylic acid 6 mM and LY T AL 5leesST donl Sy sSal ile: oo 51 dles
cold water 20°C (CW + SA), ascorbic acid 2% and 7 : . . .7
$ . . 5} | 5161 ol - “SlaSt Sl

cold water 20°C (AA + CW), salicylic acid 6 mM G sladiSesly il els 4 ) S ilaest 2

and hot water 75 C (HW + SA), ascorb.ic apid 2% I vy 5 sles bz 5 gduai les i
and hot water 75 °C (HW + AA) on antioxidant of o
Berberis vulgaris Sy sl pme Aoy ) gl C]a...v 05 laoge Slaast ol

STl i 5 S s 0 mls (0 Jsa)

YV



vy Sapp Sl d o 5 0N 3l 5l e slasles U

Q‘)K&A}ué\,\.& Ao gm0

J°L.T§L§LQJ)L”‘§)'°JL§%€QL§JJ>§LAJ}L”C‘?‘M

Sl Sy Sttty 53 0l (IS Sl g ien

[YY] 555 0 050 Lzils MAP suan 4 ool g 2i oS! L;:..T
K, -t Slr 03 sy Ol 6 Sl sl (7 Jax)

S5 XS e Jes (oS ST else) SISl 5 LIS
cHyOn Llas 55 s G b 5l etiS e 6,8 5k 0 e
LT3 o e 4 A5 Jas 050 ek ,S Olpe
el g e3ls S350 Cou 1y ke 5 O sl denS]

DTS o 65 s sk elie
Gl s oS el ot B350 b s & S )
3 St oo Sl dauls 4 olS ezl LS Ly
Silaise pslie il slai blae s 1 olS (S sl

sl olS 55 5T ladSCsl, W ple Ol 4 oS

5 Gt g5 G0 cow CFp a* ) slaasls
Jsd) @35 13 s g AU e b* (K aasls
Gt Slaogee oS 55 O Sy S0k alis b5 (¢
Gt ) b 5 S8 Ol paSs Sogo 4 odd
Ll zils MAP & 5o w0 ol (g s (gloe g 40
Ole MAP ot lao s b* ) wasls 5 50 3
Sy et Olge o S (0 Usdr) Sudls (520 5355
Y SpsSal dd + V0°C S T S5 Jles 5 b
Olyee 55,8 5,18 cpdises (N Jdr) A sdalie Aoy

i . BT Gdesly daelusl Loyl L OLlE
Y S sSKo] sl Slad 55 s 0500 55 b* SNy aatls W1 sladisesl, AP S S o olaly

@ el LT gadSosly cllas 48 S o 5 1) (g 2

Calls s o @l:.'.L.AS[Y‘f,] 34 dald 5l S s s
Sols

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 61.993802Ins  1031.1948%*  0.14040033ns 377.2508649%* 870.0950984%*
Postharvest treatments 5 15.1998671ns  30.4364733ns  26.304555%  116.9894095** 21.92716107ns
Pa"kag‘t‘r’ega;f;‘l’fttsharve“ 5 16393887Ins  12.917875ns  18.4996363ns  59.01764567*  17.85350677ns
Error 36 204841507 15.0846736 796464422  18.10055814  18.41297776

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° 2721° 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* a* b* c h
CW 20°C 28.96° 29327 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 2.5° 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° 446" 1.71°
AA 2% + HW 75°C 4.87° 4.87° 1.37°

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
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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.
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