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1. B-(1—>4)-linked D-mannuronic acid
2. a-(1=>4)-linked L-glucuronic acid
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5. Plasticizer

Yy

e S E S ol (,.l.:_e 3,8 (FY
5 Lag S s, S (63b5 Dlm A B 0L
2l (F) Las o (2alS 1) o O sl
3 ey 5 (OTAV) Ol 5 olblb s
i dde 351 SUs 55 (0FAY) 0 LSen
Sl La s, S i L ablie o iesldls
A0 FY)

SIS Sl asS el Syt s Y5
3 09h0 (g Sl 5 34 00 OIS 0lS 1S
S e dd g 58 5 Al il SUle Ol gl
Gl L lanls Olid 5 il o5 esle oyl
OseeS| p3o8 & psls 5 Cnlin SSS 5 Sluis
3l cmbes LS o sl olie esle ol bl T
COPN N U S V. PR I PR
o535 10 5 edd S A 5 e S e O preelnS|
63 gla sy (7)Ao 5l (g Bl
ol bl gl NS g Slesla il 5,50 s
R <=L?L}\ B B R L PP S| c e
Fy e ) (Y ) el

5l el sl WS Sl S 5t sl
S B BRSO R EA{ R E PE P
"5 s S1a sl s oS 5 shls olS
Sla S5 sdame Slidss 55 Al fdy.g B
o (PS5 5 L SLas) (SIS
el S0 Y A Y ) el et el il
Ly sldee sl 3l ol s B0k Oy e 54
e el sl

Cllus Clidss el 5 W s 4 x5 L
A eS| ST s b Slas gl Shis 550 s
ol S 5 s HS e la il Sl plas

1. Laminaceae
2. Carvacrol
3. Eugenol

4. Thymol
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Table 1. Research treatments
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(S ad) dals Vb

Treatment 1
Yok

Treatment 2
Y ooles

Treatment 3
Yok

Treatment 4

s Blsl fols oS 5 ki O 2 e T
O.b\ :)U M).S\ awlis QJLAJIJL;LM /0 o

o ol 03OLST Sl da A A of o3

Jsdowe Ll 55 ol i 1) Jgdoms SO odinll

STy 3o 5 25 de o /0) Sl s b Jeol
33 05aS OV ST ks e ) el )
= V0T s S (V) A8 ailoms oz p S LS
aSg0s 055 W 5 ab SN (3 2e Ol g

ol O,.&))

YA

3 S 3 e slajasli (g Sl
P eSS e P PV anS T sae
Sl i 0 510 sl 55185 4 Ile 2 s
N RNEN WS r NS ETRCIEIE o S5 IRPRIRT ¢
s LSS 5U a B ooy o3l 4ISs a4 lade
YO 5 Jime ol SO o3 56 51 1) e Y
o ¥ e L) dl Szl 53508 20 s
el Do oo /0 Al e 3 Al S

1. Proxide value



PUle Lo e 9 Jgy (Slw ) Jagew

St S dsbe (G sl ) e 285 18 e
L e 3 035580 0T 0 il b 0 Ja3 ¥ LY 5

M)ij_z:\)'T <, dLAJ\:.wlj o) > g

ol ol 53 (V) At ™ alal; 5 el S
J_QLS\JJ v_ef,aa J‘}MJ::JL;L\A cVz LJ)M- ASJLAJ.: cN
Jald $sal ja Gl B ime ssw 1 e Vi ges

N x(V2-V1) x2.82
w

FFA = A

fopdﬁvﬁongfM%:pHdi@
Oy 5 bslsn aids S e oy Shite O 2 s
S35 (WTW 7110) 2o pH ol&xces LpH
(FP)as

3 Sl Jbare las L) s S LT
s e e 1C1 5l s slags S
ol 3 (oSS 0553 Jsb Lo ajles slags SL
V53 ol Tl S Tl 5 3 asad o SN
5 e O s A ke b S o
St s ae I slas) (sl )
2 s S 4 St S sl 235 e
G b S 13 (PCA) LT Cils oy laes
YA Sde @y ladgad cpl (b s e slas SL 5ol
S sl a3 YV sles L sl STl s el
Lo S oled sl Oy 5 Lo opl L 3
25 oY 5ol Bl e Ve G e S
s Roled e 2dS sl 0 50l 5531 pladl Sl sy
(FP) Las ssl58 Logio CFU /g &y 50

Trb B s s (ol Joos 5 420
S5l 5 50 el ST ke a5 ) balas Sals
0T O a3l = b 5l Laesls s S eslizal SPSS

&Q}Lﬂé}\b&#)eﬁw)ﬂéﬂag{ J,J.Li)\J

4. Mesophilic bacteria counts

5. Psychrophilic bacteria counts
6. Pour plate

7. Plate Count Agar
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1. Thiobarbituric acid
2. Total volatile basic-nitrogen
3. Free Fatty Acids
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Table 2. Peroxide value of treatments (meq O,/kg lipid)

(es sla idg +ald) F LY lajlas 5 (K ald) dals €500 Jolis bajlas

Treatments containing control (shrimp fillet, treatment 1) and different coatings (treatments 2-4) 330
Foles Tl Yok Voles Day
Treatment 4 Treatment 3 Treatment 2 Treatment 1
1.43+0.14 1.35+0.51* 1.29+0.36* 1.34+0.15% 0
2.82+£0.19% 2.76 £0.05 1.45+0.884 4.97+1.22% 3
5.14£0.66° 5.11£0.15° 2.75+0.215% 7.98+0.17¢ 6
8.66+0.42°¢ 6.32+£1.19™ 437+0.14“ 12.25+1.15™ 9
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o Values in the rows followed by different lowercase letters are significantly different (P<0.05).
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o Values in the columns followed by different uppercase letters are significantly different (P<0.05).

233 (e Q).J._BJ_{{:ui_.iﬁy«_gg;?_m}
I U N [ P
55 53 5 sl m LS Ry res
sl =S g 4 S 5 38 15 s
03 .Sl HSde el blada o VL LS
Sl sl sl a3l 5l &S Liags
s o3lial OLS S5 VIU 3 ale ald (oIS
Aol S s0bs8 RS 5 Rl cpl YL 21
oI el ol 15 Ly iamen 5 ald
el ladlas 53 .(V8) W el (6, s
ol boddiodid gy £ e 2d ald 5o Al S 25l 55
0535 Jsb o3 dals an ol iyl - Y3
B A, ol G Al 5 S (eSS
Lo slas 53 (oSS Oy Rl L) S jaxls
eV ity 03 ks (1) s 35
J_:LM_;YLA:;-\ S b 55 4 S &:._.,JT
e S 5oV eI T S35 0550 58
B O PG PN WS IV RPN W
Sy Sl alae U olacas a0 Slalas
ol o il jalls V5 Gid e s SlheS] o
Gol LS (Y440) O 5 5 JLS 5 5 ol
Yo sles 53 55, V0 Cde a1y 5l ale cs S

.,\_:.SJS Ls)\"l—@i" JJ‘}U u:n..;ﬁ BE b\;&hﬂ LEB

AA|

Aile 5 Al S5 ) 525l 505 2de el G 5 5L 05
O ileeS| s g et US| s
Y gama odasOlis oS Ol ul b el ban )
Ny ¥ s il n o O selodonS] 45 536
Gldae s e 0L 1) bajlas el S5 ) 52000 58
Lasles (e uloime O hs 555 50 oJodr
Sad G o S0 03 (P00 0) 550 ool edalis
L P 0) F ST Y sl s aal s
Coss ol gme BV Ll G gL g Lo
SIS S O gy e ol S (P<e/40) A
Ol 1 S 4 57 lasg, s sl Lot s
P</00) A Sl Y Hles 35Sk Laxls
TBA Ui 1 51 ¥ 5T slales 5m & 555
s 0o Ll (P>4/00) Sl 5 m s sime L3Sk
slan (P<e/00) 55 alimSle LB vl 14
oerls Ay o d e edalle Y ol js &S
Lol il Lasles alad 5o Al S5 52000 58
Lo e il il cad eSS el Sgline O il
3 4aS Gl Sa ey J;,{ﬂ—v.:.)mutijﬂ Sl @
Pslaiss pramen 5V o Slass, g sled
(P>2/00) 345 5l gme HSde Jaxls 51314
Al S 50l a8 DS ) S s bes

sl = bl T i oS sl Ol el



VFe e ) oyloud IT) la (213 g0 (5,10 9 (55918 @ puid

oy les ) 5 s el gDl i
LS)‘-’Ls—;M g 4—14}%‘ J-’Lg j:;l—." L.,\..:b).g IS °j':;.-5
S sems m Ok S s el (1) sl

(EY) s ol V) g s slenST 2T

V) aid edalie O s wlinST s _ialS Ll
dond OganldenST 288 53 oV R oS s S

i Ly S Ol ale 5§50 8 23S 5o

(4 p 5 5hS 52 A dlT(30 Jo p 5 s o ) o slad sl S5 5205 95 ol Y Jgur
Table 3. Thiobarbituric acid values of treatments (mg MDA/kg fillet)

(s sla idg +ald) F LY Glajlas 5 (K ald) dals €500 Jolis bajlas

Treatments containing control (shrimp fillet, treatment 1) and different coatings (treatments 2-4) 335
¥ oles T ol Yok Voles Day
Treatment 4 Treatment 3 Treatment 2 Treatment 1
0.24 £0.06™ 0.22 £0.08" 0.22 £0.05™ 0.24 £0.04™ 0
0.36+0.12" 0.32£0.17" 0.31+0.09" 0.83+0.06" 3
0.95+0.07" 0.93+£0.19% 0.62+0.01" 1.52+0.01 6
1.86+0.05% 1.25+0.09 0.71+0.14% 2.77+0.21™ 9
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o Values in the rows followed by different lowercase letters are significantly different (P<0.05).
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o Values in the columns followed by different uppercase letters are significantly different (P<0.05).
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Table 4. Free fatty acids contents of treatments (% Oleic acid)

(s sla idg +ald) F LY Glajlas 5 (K ald) dals €500 Jolis bajlas

Treatments containing control (shrimp fillet, treatment 1) and different coatings (treatments 2-4) 330
Foles Tl Yok Voles Day
Treatment 4 Treatment 3 Treatment 2 Treatment 1
0.28+£0.18™ 0.26+0.15% 0.22+0.11" 0.25+0.12" 0
0.32+0.14 0.3+0.04 0.26 +£0.05™ 0.94+0.22% 3
1.44 +0.09 5 0.98 +0.06 0.61+0.15 1.95+0.53 6
1.93+£0.16 1.32£0.11¢° 0.65+0.13 ™ 2.68+0.42™ 9
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o Values in the rows followed by different lowercase letters are significantly different (P<0.05).
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o Values in the columns followed by different uppercase letters are significantly different (P<0.05).
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Table 5. Total volatile basic-nitrogen of treatments (mg N/100g fillet)

(s sla idg +ald) F LY Glajlas 5 (K ald) dals €500 Jolis bajlas

Treatments containing control (shrimp fillet, treatment 1) and different coatings (treatments 2-4)

foles

Treatment 4

vk

Treatment 3

026+1.56™
10.14 + 1.63
19.39+£0.21%
25.45+1.18

9.11+0.96™
10.38 + 1.05 %
16.94+1.19%
20.45 +0.89

Js0

Vol Vb Day
Treatment 2 Treatment 1

8.77+1.82% 8.48+0.7142 0

9.4740.594 14.35+1.02% 3

12.64 +0.1 5 25.12+1.37% 6

16.56 + 0.54 ¢ 36.29 +1.93 ™ 9

(P<e/00) ol iy OF glaasls s ome GVl 3 g 5 wlis sy ,a s osline S S oy >~ @

¢ Values in the rows followed by different lowercase letters are significantly different (P<0.05).

(P</00) ol gz O Slaesls o la sme GV 5 gy GliS O gt a3 Sgline Sy by~ @

o Values in the columns followed by different uppercase letters are significantly different (P<0.05).
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Table 6. pH changes in different coating treatments of shrimp fillet

(ses sla idg +ald) F LY Glajlas 5 (K ald) dals €500 Jolis bajlas

Treatments containing control (shrimp fillet, treatment 1) and different coatings (treatments 2-4) 330
ol ¥ oles Vb Vb Day
Treatment 4 Treatment 3 Treatment 2 Treatment 1
6.24+0.114 6.26+0.1344 6.24 +0.084° 6.22+0.044 0
6.24 +0.024° 6.29+0.164 6.25+0.194 6.25+0.054 3
6.33+0.06"° 6.37+0.024 6.35+0.014 7.26 +0.07 % 6
7.3+0.18% 7.23 +0.09 5 6.41 +0.0349 7.97+0.12 9

AP<e/00) ol iy O (glaesls (o ol sime OVl 352 5 LS sy pa > sline S S oy~ @

o Values in the rows followed by different lowercase letters are significantly different (P<0.05).
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o Values in the columns followed by different uppercase letters are significantly different (P<0.05).
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Table 7. The average counts of psychrophilic bacteria in different treatments (Log;o CFU /g)

(e sla idg +ald) F LY Glajlas 5 (K ald) dals €500 Jolis bajlas

Treatments containing control (shrimp fillet, treatment 1) and different coatings (treatments 2-4) 330
ol ¥ oles Vb Vb Day
Treatment 4 Treatment 3 Treatment 2 Treatment 1
236014 2.32+0.08™ 2.28+0.03" 2.34+0.02™ 0
2.92+0.04 ™ 2.91+0.075 2.89+0.01% 436+0.12% 3
4.75+0.05 41£01 3.25+0.04 5.53+0.26% 6
5.41£0.12"7 4.88+0.16™ 3.98+0.05™ 6.33+0.11™ 9

(P<e/00) ol iy OF glsasls s gme Dl 3 g 5 Wl sy o s Sosline S S oy >~ @

o Values in the rows followed by different lowercase letters are significantly different (P<0.05).
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o Values in the columns followed by different uppercase letters are significantly different (P<0.05).
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Table 8. The average count of mesophilic bacteria in different treatments (Log;o CFU /g)

(ee sla i +ald) F LY Glajlas 5 (K ald) dals €500 ol bajlas

Treatments containing control (shrimp fillet, treatment 1) and different coatings (treatments 2-4) 395
Foles T ol Yok Voles Day
Treatment 4 Treatment 3 Treatment 2 Treatment 1
2.16£0.01™ 2.14£0.05™ 2.1+0.02% 2.76 £0.01* 0
2.89+£0.11% 2.88 +0.06 ™ 2.84 +0.09 % 4.11£0.05" 3
5.42+0.03 4.81+0.08< 3.32+0.01 6.98+0.18¢ 6
6.87 £0.07" 6.11+0.15 4.2540.04" 7.67+0.01™ 9
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o Values in the rows followed by different lowercase letters are significantly different (P<0.05).
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o Values in the columns followed by different uppercase letters are significantly different (P<0.05).
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Abstract

Background and objectives: The most important way to keep shrimp is freezing. However,
this technique may change the quality of the product at the end of the period, depending on the
method of freezing, temperature fluctuations, freezing rate and defrost. On the other hand, some
consumers tend to consume non-frozen shrimp (refrigerator temperature). In addition, the use of
chemical preservatives raises concerns for consumers. Therefore, it is necessary to study the use
of preservatives that are both natural and able to maintain shrimp quality in a short period under
non-freezing conditions. The present study was carried out to evaluate and compare the
performance of three coating of sodium caseinate- thyme, sodium alginate- thyme and gelatin-
thyme in preserving the qualitative properties (chemical and microbial) of shrimp fillets
(Litopenaeus vannamei) stored at refrigerator temperature (4+1°C).

Materials and methods: Fresh shrimp fillets from Gomishan (Golestan Province) were
transferred to the laboratory after 3 hours of harvest in ice containers and stored under
appropriate conditions after cutting, peeling, and washing. After the preparation of the coating
solutions, shrimp fillets were coated with immersion method and stored at refrigerator
temperature in the form of four treatments of 1 (fillet, control), 2 (fillet + sodium alginate 4% -
thyme 1.5%), 3 (fillet + sodium caseinate 4% - thyme 1.5%) and 4 (fillet + gelatin 4% -thyme
1.5%). In order to study the qualitative properties of shrimp fillets and to compare the
antioxidant and antibacterial power of coatings, PV, TBA, TVN-B, FFA, pH, aerobic
mesophilic and psychrophilic bacteria were measured at 0, 3, 6 and 9 days.

Results: The use of these three types of coatings can maintain the quality of the fish fillets until
the end of preservation at the refrigeration temperature. However, in general and especially in
the final days, the fillet coated with sodium alginate-thyme showed significantly lower values in
all the chemical and microbial indices than the other coatings (P<0.05). In addition, the results
indicated that the antioxidant and antibacterial power of sodium caseinate- thyme coating was
significantly higher than gelatin- thyme coating, especially in the final days (P<0.05). It should
be noted that although the control sample was at standard level in terms of qualitative indices in
days 0 and 3, but most of chemical and microbial indices of this treatment exceeded the allowed
limit at the end of storage time.

Conclusion: According to the results, all three types of coatings used in the study were able to
maintain the chemical and microbial properties of the fillets at the standard level until the end of
the storage time. However, the combination of sodium alginate and thyme is more effective than
caseinate-thyme and gelatin-thyme coatings (less than 10 days at refrigerator temperature) in
maintaining the quality of shrimp fillets
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