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Abstract

Introduction: Shrimps are highly sensitive to oxidation at refrigerator temperature. On the other hand, storage of
shrimp in freezing conditions leads to a decrease in product quality after thawing. It should be noted that shrimp oxidation
also occurs in freezing conditions, but the oxidation rate in these conditions is much slower than storage in refrigerated
conditions. Therefore, it seems necessary to use a method that can control the oxidation of shrimp in both freezing and
refrigerating conditions. The aim of this study was to evaluate the feasibility of controlling shrimp oxidation (at
refrigerator temperature) using whey protein coating containing ascorbic acid or a-tocopherol, and to compare the efficacy
of these antioxidants (in combination with whey protein).

Materials and Methods: In order to advance the purpose of the research, shrimp fillets were stored in four treatments,
including treatments No. 1 (control), 2 (shrimp fillet coated by whey protein), 3 (shrimp fillet coated by whey protein +
ascorbic acid) and 4 (shrimp fillet coated by whey protein+ a-tocopherol) at refrigerator temperature for 9 days . In order
to evaluate the oxidation intensity and also the stability of the treatments against oxidative damage, peroxide indices, free
fatty acids, anisidine and thiobarbituric acid of the treatments were determined on days 0, 3, 6 and 9. This study was
implemented in form of completely randomized design and data were analyzed by one-way ANOVA. Significant
differences among means were tested by Duncan's test at 95 confidence level.

Results and Discussion: The results showed that whey protein alone (treatment 2) as shrimp coating can partially
control the oxidation process of fillet fats compared to control. But when whey protein was combined with ascorbic acid
(treatment 3) and a-tocopherol (treatment 4), the coatings' strength against oxidative deterioration significantly increased
(p<0.05). According to our findings, during the storage period, the lowest amount of peroxide, free fatty acids, anisidine
and thiobarbituric acid indices were related to treatment 3 (p<0.05). During the storage period, all the mentioned indicators
(in all treatments) had an increasing trend, but the slope of this trend was different and the lowest slope was related to
treatment 3. Comparison of fresh shrimp fillet fatty acid profile with fatty acid profile of treatments at day 9 showed that
the whey protein coating combined with ascorbic acid (treatment 3) had the most protective effect on the structure of fatty
acids. Overall, according to the results of the present study, it can be claimed that whey protein- ascorbic acid coating is
more effective than whey protein-a-tocopherol coating to increase the oxidative stability of shrimp fillet. Therefore, the
ascorbic acid is more efficacious than o -tocopherol (in combination with whey protein) in controlling the oxidation of
shrimp fillets.
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Table 3- Amount of free fatty acids in the treatments during storage (%Oleic acid)

Storage time (day) Treatment 1 Treatment 2 Treatment 3 Treatment 4
(595) S oo (Control) Y e Y sl € 5l
(22L) 3 Lo
0 0.25+0.17 0.26+0.05% 0.24+0.0242 0.25+0.094
3 1.81+0.118¢ 1.75+0.1B¢ 0.77+0.01B2 1.04+0.058°
6 2.93+0.08% 2.11+0.02¢¢ 1.16+0.042 1.62+0.01°
9 4,7520.24 3.62+0.15P¢ 1.98+0.01P2 2.73+0.04P"
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The lowercase and uppercase letters indicate a significant difference between the data in each row and column, respectively

(p<0.05)

Ol 1y 393 ulblb ors 5 pdid (slojg) 50 Lol (j5e aSls s
Lol Gy sladuwl I (6ym08 polie (o)l gae Sygo 4 g 3
b ] oSon silegid (p<e/+0) o olis ald 4 o
Ol B ab g (F )las) Jg 968 5lall g (1 )loss) ol S 8]
Blie > g0l Sypo 4 Y e 5 el 4 Cund Job>

s b aals Hles 3 3l Gy (lassl (adls jimgh ol o

Jor > VO NN g b Bl 6)lSS 0593 Jsbo )3 63
51 oolan] iy w0 59, 50 dawl gl o pd FIVD £4/YF & yowo
4 Comd pges 5oy U a2 S (Y slog) Al sy O g (ids,
N pger 9 50 jg) 53 s sine NS 3925 pas) cuslys SLI als



1P o) Coligs 5l = (3995958 ) 0 lods IA wd> (Il 2108 asloo g pole Sleidgly 4 pis  \FF

Olen g Toluel guizs > a8 s dald 4 Cuwd ()l
397 5345 25 b 3588 b a5 3 Jy 85 Sl eslizal (v211)
(Jbse slod) b8 65y VIR (ale 3 1) 0 sl Mg

2,5 s seld & Cond

OseliinS] 456 SV game i)l Car il Gpdpes]
L JUSITY) vl Jlaie 31 (g une Bl 53 g ol oy (slonnad
ady) N gama S Sy & wbbe (s ¥oY
(Shahin et al., 2014) Sai o g (LapuSTyg)0m) iolus]
s oloj €335 b o (3 idey (S55ee (s12 sl D05 5]
i cailos ) bty (92890 Sl pol ol Al a8 Sald 4
ol 8l oy pgmlinns]

lysals 5 Gidy s sladisel sl pasls ¥ Jgie
blajles ) )55 padld jho jo) )3 Joia Billae s oo LS
2 Ol pa3lS palie pow oy 3 (p>+/+0) Cul o
oy (1) 253,55 &) (glalan o b5 M1 ¥ 4 ¥ (gl ylas
Sy 3 p<t/+0) 25 S T Jlo )3 yaSlE (nl o pieS” A
S sine SHS] (gl (a3 L5 o sz 2 ot 9 it
(p<+/+0) 592 ¥ Jloss @ bgsye o b el (pl Jolio o8 2l
& cpdasl (a3 ls Bg) ()15 0y93 il b la ey den ,
(p<+/+0) 392 (&l ()l gime & y900

slajg) dod y> (S psbods 48 Canglie L slaco 2 (grlinns]
JSS 4 ¥l @ cund ¥ ke o gyl g 4 S
5 0b Ui amwlicnST ply 3 355 5l (gyiin clblB (gl xe
2l ol 292 sl e & b po il oz slaasl olio (a8
9t SpsSol (mnb a1l 93 o & Cusline ol
el Gl sl it @S dsl SpsSsl (g 35 1l
b (S 8Ll 2l (il g b S5 52) oo il
o 4 bgrpo on 5 Iayled o 53 3031 0 (sladenl 155 ot
Sl 4SOl & dn g b oyld o)Ll gadae cped 4 6B ol ¥
Sl 103 8 Gl Byl (sl AT 0 (slodsasl jloe e
38 leal 4o o (Kirk & Sawyer, 1991) cusl o 4o)l35 Aol
@ sl Olie a5l )l 0)93 b U bjless e o5
(o26) 285! 595 )3 4l Jlogs a8 225yl )13 5 kil s o
5 S35 padls nl Jod BB e 4

39255 jre (oialaST (o)lul (Alj3) jglateds o' cdingly ol
ol 3 oLt ol il wiile )5 oolitel o] (g GSs;
2l lasl Ag g5 tals ) slogilly Uly e
(Hoseini & Milani, 2016) 55 93,5 320

5l & (V+))) Mottalebi 4 Seyfzadeh &.dss )0 (yiseed
bis cop miw Sl 5 i O ofign S Oids
ol s ealatel slesdl bylps o "L Lale a8 Slaogas

095 Job ;0 1y dljl Gy (olan] il K9, Cudly Liide

S5 293 Jsb 15 Blod (rrdwansil dae - € Jgoa
Table 4- Anisidine value of treatments during storage

Storage time (day) Treatment 1 Treatment 2 Treatment 3 Treatment 4
(597) 519655 ol (Control) Y slew ¥ jlow £ o
(92L5) 3 Lo
0 1.06+0.062 1.04+0.0242 1.04+0.0142 1.05+0.0542
3 4,02+0.03B¢ 2.81+0.098b 1.72+0.0182 2.78+0.1B0
6 7.81+0.43¢ 5.99+0.05¢¢ 3.14+0.05¢2 4.89+0.02¢0
9 12.87+0.110¢ 9.52+0.19°¢ 4.22+0.09P2 6.23+0.46"P
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The lowercase and uppercase letters indicate a significant difference between the data in each row and column, respectively
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Table 5- TBA value of treatments during storage (mgMDA/Kg)

Storage time (day)

Treatment 1

Treatment 2

Treatment 3

Treatment 4

(395) 55105 Gslo (Control) Y e ¥ b £ Jlow
(22ld) Y jlow
0 0.39+0.1% 0.390.06% 0.39+0.09% 0.370.04%
3 1.57+0.048° 0.99+0.018° 0.42+0.1% 0.98+0.018°
6 2.88+0.05C¢ 2.05+0.02¢ 0.89:+0.0282 1.41+0.02¢
9 4.11+0.310¢ 3.01+0.03% 1.42:+0.01 2.16+0.09%
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The lowercase and uppercase letters indicate a significant difference between the data in each row and column, respectively
(p<0.05).
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Table 6- Comparison of fatty acid profiles of treatments in ninth day and fresh shrimp (g/100g lipid)

Fatty acids Fresh Treatment 1 Treatment 2 Treatment 3 Treatment 4
Oy ol shrimp (Control) Y sl Y low £ Jlow
EPA 11.31+0.03¢° 2.53+0.062 5.11+0.01° 8.97+0.07¢ 6.85+0.08°¢
DHA 8.56+0.09¢ 1.14+0.022 3.91+0.01° 6.16+0.04¢ 5.33+0.02°
¥> (n-3) 24.63+0.46° 5.54+0.03? 12.63+0.05° 19.38+0.41¢ 15.96+0.21°
£y (n-6) 9.15+0.28¢ 2.25+0.042 4.19+0.01° 6.41+0.06° 5.27+0.01°
EPA + DHA 19.87+0.02¢ 3.67+0.162 9.02+0.04° 15.13+0.23¢ 12.18+0.15°
DHA/Palmitic 0.59+0.02¢ 0.12+0.03? 0.24+0.02° 0.46+0.01¢ 0.35+0.01°¢
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Different letters in each row indicate a significant difference between the data in that row (p<0.05).
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