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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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p <0.05).

Yoo



JLM.?‘LQJ.\.:M }J':"‘-“'JTU'J:')J‘-’ oJ:;LMSU,MJIﬁJS‘

O 5 4 s

PH ons —Y-¥
5 S Oy a8 sl Ol bl BT 51 Lol =k
- dlao &j.s Lfb ( p<'/'0) Sl 03 g )\D@M pH 2 U’:“';f-
Blasll gl me 3 PH o ol Llaw o3 5 i
L pH i 58 a0l 8 S8 (i)
ﬁgiwﬁjﬁaﬁww)b\' l{aﬁab\sﬁﬁduéﬂ
Jals 6LAL;<J)U @ by PH 0lhe 5 i 5 Llazisls
SOob slad ses pH 2ol 5l (Y o) Oyl 5 J5 86 Lol
SN CN Coy e S PR PV SV DTS (UeCS S| P S

4.2

4.1

3.9
3.8
& 3.7
3.6
35
3.4
33
3.2

0 20

40

Storage time(days)

Logee SLbI ol i3 s b VS bl b bty
deeSliss il QST 1alS) (s jheadl Zl o e
e od S5 3l Npd e S o RS 5 (0 S
5 Ml s ol [TV o5d o0 Jsloms Lol 3150 (2alS
Solsgmn ssb as dals o5 8 oS sl QLS 55 (Y0VY) OSes
bl Sty Sbadi sl 4 S VL Jpbs ol ol
O sls s 31 s 4 Vot 8 5505 Slo,ll b s JTs 5
5oty s e ey dals sladisei e
OLKes 5 o 5 (VAY) OLKaa 5 e o(Y0V) 0L

LY& YA V] Gl ol Gaioed s b 5 (Y4)))

==@=_Control Air
=@=Control MAP
5% WPC Air
e 5% WPC MAP
== 10% WPC Air

== 10% WPC MAP

60

Fig4 The effect of whey protein concentrate and modified atmosphere packaging on the pH of tangerine fruit during

YY) oL

[ry-va.vy]

el calke Lol Gaes L
&5 s Lsﬂfejl.ﬂl —£-Y

5 K Oy i aS sl olas bty T 51 Lol =l
r0) Sl ed g Sl3 e gl A5 WG andedd A
2 Sl b T blie O3 5 v g5 Js (P
olzs o JKE P>/ o) Kladlh Gael i3 LB ag ]
S n o ALS don N Ledkdesls A s gl pa a0
e Ly anded adie Mol pal] sty il

ML;L;J)U)JQ@\)\Mw;rsj_xj\u;j'ﬁb.éjg&ﬁ

storage.

yoi

A odalie dals € pad 53 PH Olss 0 5 0 LOT s b
5C0; wile s 51 Jols Sl o 45 33 S pShel Lo
D] s e axilaS ol o g 03l 25 LG Hp

PH 2l & L5 ool ((VVY) 0L 5 SIS0
£l 5 Sl boaals gladsad Odew, skaspli
5 ek i 1355 Sladped el 315 Sl ax
sy b Sl Aals wpe s eddpdll il
[Y¥]csls

5 BV OLKes 5 e (Y00 A) O 35S el
5 s 5 (T OLKan 5 1Sy (YY) OLes



\VQV <S> Mo 692 L/\VQ)L@..L

A B Sol oge S S A G55 i
(Yerf) O 5 Ll b [ro]uss ST sladl
St (S gl el (610 0553 OLL L3 S 55 0L
LSt 63 Ul S V5 05S KL Gls Y70 L osas
ol o amdd Jlbe als ol al fals Lo s VY S
I sss ot Silsl 315 badad eslizal s 4 badd sas
5 (T OLKr 5 e (YOI OLKa 5 CLJ
]l cilas Lol g L (YY) 0L 5 81,8

[TV 5va

0.8
0.7
0.6
0.5
0.4

0.3

Titratable acidity(%)

0.2

0.1

0 20

Storage time(days)

40

1E5150 sbhoss e S 0 S b 0f 31 .ol sl oo
Sl Woge ool po andnl 3 PH @l cs o s
S b s bl S5 el JoS LS5 laese
[rYlosls bpasls ol St 2 (oS 1 ssecl L
Jole T slaad ool ls JT al (gl s b SSG
S sSal 5 S o SSY Sl (SLLE (SIS
3 S Aol 4 by e Jlie 5 A e opl 03 Sl e
ol b i )b [YAJ L o Sl el OF 51 sy
b s i 353 Oy o8 & JT (sladsd 5 Ll o 0l

2L Shst slaidn [Tl e S bad 4 s

==@==Control Air
==@==Control MAP
5% WPC Air
== 5% WPC MAP
e 10% WPC Air
=== 10% WPC MAP

60

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 3.65g 2.851  1.75m
Control-MAP 4.60a 4.10e 335h  2.151
5%WPC-Air 4.60a 4.30d 330h 235k
5%WPC-MAP  4.60a 4.50c 4.00ef 3.55g
10%WPC-Air  4.60a 4.40cd 335h 235
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 Z.iOI
5%WPC-Air 4.70a 420e 3.70h 2301
5%WPC-MAP  4.70a 4.40¢ 3'i°g 3.50i
10%WPC-Air  4.70a 4.30de 3.85g 250k
10%WPC-
MAP 4.70a 4.60b 390g 3.70h
Flavor
Control-Air 4.85a 3.55¢ 2.65j 1.52n
Control-MAP 4.85a 390e 3251  1.70mn
5%WPC-Air 4.85a 4.15cd 3.25i 1.851
5%WPC-MAP  4.85a 4.30bc 345h 3251
10%WPC-Air  4.85a 4.30bc S.iOg 2.00kl
10%WPC-
MAP 4.85a 445b 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 3.40ef 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
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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[]. 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.
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