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Fig 1 Standard curve of the additional volume of colored solution (milliliter) against absorbance read at 500 nm.
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Fig 2 The effect of whey protein concentrate and modified atmosphere packaging on the firmness of tangerine fruit
during storage Duncan's uppercase letters represent the effect of time and lower case letters indicating the effect of
treatments on samples. The numbers are not significantly different with the same letters (p <0.05).
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Fig 3The effect of whey protein concentrate and modified atmosphere packaging on the total soluble solids of
tangerine fruit during storage. Duncan's uppercase letters represent the effect of time and lower case letters
indicating the effect of treatments on samples. The numbers are not significantly different with the same letters
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Fig 5 The effect of whey protein concentrate and modified atmosphere packaging on the titratable acidity of
tangerine fruit during storage.
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Fig 6 The effect of whey protein concentrate and modified atmosphere packaging on the weight loss percentages of
tangerine fruit during storage Duncan's uppercase letters represent the effect of time and lower case letters indicating
the effect of treatments on samples.. The numbers are not significantly different with the same letters (p <0.05).
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Fig 7 The effect of whey protein concentrate and modified atmosphere packaging on the on the gas
Composition (A:O», B:COy)) in the packages during storage. Duncan's uppercase letters represent the effect of time
and lower case letters indicating the effect of treatments on samples. The numbers are not significantly different
with the same letters (p <0.05).
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Table 1 The sensory evaluation (flavor, colour,
texture, and overall acceptability) of tangerine

fruit during storage. The numbers are not
significantly different with the same letters

(p <0.05).
Treatments Storage time
(day)
0 20 40 60
Texture
Control-Air 4.60a 3.65¢ 2851  1.75m
Control-MAP 4.60a 4.10e 3.35h 2.151
5%WPC-Air 4.60a 4.30d 330h 235k
5%WPC-MAP  4.60a 4.50c 4.00ef 3.55¢
10%WPC-Air  4.60a 4.40cd 3.35h 2.35j
10%WPC-
MAP 4.60a 4.56b 4.00ef  3.60g
Color
Control-Air 4.70a 3.60hi 2701  2.00m
Control-MAP 4.70a 4.10f 3.30j 2.;01
5%WPC-Air 4.70a 420e 3.70h 2.301
5%WPC-MAP  4.70a 440c 3'i0g 3.501
10%WPC-Air  4.70a 4.30de 385g  2.50k
10%WPC-
MAP 4.70a 4.60b 390g 3.70h
Flavor
Control-Air 4.85a 3.55¢g 2.65j 1.52n
Control-MAP 4.85a 3.90e 3251  1.70mn
5%WPC-Air 4 85a 4.15cd 3.251 1.851
5%WPC-MAP  4.85a 4.30bc 3.45h 3.251
10%WPC-Air  4.85a 4.30bc 3.?10g 2.00k1
10%WPC-
MAP 4 85a 4 45b 3.75f  3.38h
Overall
acceptability
Control-Air 4.60a 3.35¢ef 2.70g 1.60j
Control-MAP 4.60a 3.85d 3.15f 1.95i
5%WPC-Air 4.60a 4.00c 340ef 2.25h
5%WPC-MAP  4.60a 4.35bc 3.85d  3.40ef
10%WPC-Air  4.60a 425¢ 3.60e  2.20h
10%WPC-
MAP 4.60a 4.55b 390d  3.50ef
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Influence of Whey Protein Concentrate ( WPC) Coating and
Modified Atmosphere Packaging (MAP) on Quality Properties of
Tangerine ( Dancy) during Storage

Boghori, P. !, Shahidi, F. **, Sedaghat, N.>

1. Master Student, Department of Food Science and Technology, Collegeof Agriculture, Ferdowsi University of
Mashhad
2. Professor, Department of Food Science and Technology, Faculty of Agriculture, Ferdowsi University of Mashhad
3. Associate Professor, Department of Food Science and Technology, Faculty of Agriculture, Ferdowsi University
of Mashhad

(Received: 2017/10/27 Accepted:2018/06/17)

The purpose of this research was to study the effect of different concentrations of whey protein
concentrate based coating (0, 5 and 10% w/v) and modified atmosphere packaging (5% oxygen, 15%
carbon dioxide and 80% nitrogen) and atmospheric conditions (21% oxygen, 0/03% carbon dioxide and
78% nitrogen) on shelf life of Tangerine (Dancy) fruit at 0, 20, 40, and 60 days of storage at 4[J. In this
study, firmness, total soluble solids (TSS), pH, acidity, weight loss, the concentration of oxygen and
carbon dioxide changes in the packaging, ascorbic acid and the organoleptic characteristics of tangerine
fruit under different treatments were investigated. The results showed that coated fruits with 10% whey
protein concentrate and packed under modified atmosphere packaging had the highest tissue firmness,
ascorbic acid and acidity. The lowest amount of pH (3.74), soluble solids (12.15) and weight loss
percentage (5.12) related to these samples. The package containing sample coated with 10% whey protein
concentrate showed the highest oxygen content and the lowest amount of carbon dioxide. Also the
organoleptic characteristics of these samples had gained higher score by the panelists. The results of this
study showed that using of modified atmosphere and whey protein concentrate coating improved the
quality of stored tangerine.

Keywords: Tangerine, Whey Protein Concentrate, Modified Atmosphere Packaging, Quality Properties
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