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Table 1 Chemical composition (%) ddypophthal michthys molitrix in different treatments

Chemical Treatments
composition % Control Treatment 1 Treatment 2 Treatment 3
Total lipid 2.65+0.0% 2.83+0.01" 2.85+0.01" 2.83+0.01"
Protein 19.16 + 0.0 23.10+0.0% 23.26+0.0 23.27+0.01
Moisture 76.75+0.0"  72.40+0.02 7225+0.0f 72.17+0.0P
Ash 1.44 + 0.02 1.71 +0.02 1.73+0.02 1.73+0.01"

Values are mean + standard deviation of three ohixations.
Capital letters in the same line indicate signifiicdifferences (p<0.05) of treatments
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Table 2 Effect of gelatinZataria multiflora Boiss based edible coating on pH of silver cdtetfi
during refrigerator storage

Storage time Treatments
(days) Control Treatment 1 Treatment 2 Treatment 3
0 6.73 + 0.02" 6.69 + 0.01° 6.63 + 0.02° 6.60 + 0.03°
3 6.69 + 0.0 6.63 + 0.0 6.56 + 0.01° 6.53 + 0.01°
6 6.65 + 0.03" 6.61 + 0.03 6.47 + 0.029 6.43 + 0.01%9
9 6.79 + 0.02* 6.72+0.01®  6.56 +0.01° 6.51 + 0.0%"
12 7.09 + 0.0 7.03+0.02" 6.83+0.01° 6.76+0.01
15 7.36 + 0.01° 7.26 + 0.01°° 7.10 + 0.01°° 7.03+0.02°
18 7.53 +0.02° 7.44+0.01%  7.24+00F" 7.16+0.01°
21 7.81+0.01° 7.78 +0.01° 7.34+ 0.0 7.24 +0.01®

Values are mean * standard deviation of three aétations.
Capital letters in the same line indicate significdifferences (p<0.05) of treatments.
Small letters in the same column indicate signifiadifferences (p<0.05) of storage.
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Table 3 Effect of gelatinZataria multiflora Boiss based edible coating on PV (meqg/kg lipid3iter

carp fillet during refrigerator storage

Storage time Treatments
(days) Control Treatment 1 Treatment 2 Treatment 3
0 0.91 + 0.02" 0.88 + 0.019 0.71 + 0.02" 0.68 + 0.039
3 2.91 +0.03Y 2.81+0.0F 1.88 + 0.0F¢ 1.75 + 0.01°
6 5.45 + 0.0 5.20 + 0.03¢ 4.41 +0.01¢ 4.39 + 0.0F¢
9 7.81+0.02° 6.21+0.0°°  6.41+0.01° 6.35 + 0.01°°
12 9.71 + 0.01° 9.31 + 0.01% 8.11+0.01°®  6.35+0.01°°
15 7.50 £ 0.01%° 7.19+0.0X* 5.46+0.01° 7.71 +0.02%
18 6.62 + 0.03 6.20+0.0F° 5.08+0.0FY 4.68+0.01°
21 6.21 + 0.02*® 6.08 + 0.01%¢ 4.47+0.0F%  4.07 £0.0%*

Values are mean * standard deviation of three ohitetions.

Capital letters in the same line indicate significdifferences (p<0.05) of treatments.
Small letters in the same column indicate signiftadifferences (p<0.05) of storage.
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Table 4 Effect of gelatinZataria multiflora Boiss based edible coating on TBA (mg /kg) ofesilv
carp fillet during refrigerator storage

Storage time Treatments
(days) Control Treatment 1 Treatment 2 Treatment 3
0 0.16 + 0.01°° 0.15 + 0.0 0.09 + 0.01%9 0.07 £ 0.0
3 0.23 + 0.0 0.21 + 0.0 0.15 + 0.0 0.09 + 0.0Ff
6 0.26 + 0.01M¢ 0.23 +0.01% 0.20 + 0.01°¢ 0.18 + 0.01°¢
9 0.54 + 0.03° 0.50 + 0.07° 0.44 + 0.0F¢ 0.31 +0.01°
12 0.78 + 0.01 0.71 + 0.01% 0.59 +0.01°®  0.51 +0.01°®
15 0.65 + 0.0 0.63 +0.03" 0.50 + 0.0 0.45 + 0.03"
18 0.62 + 0.02" 0.61 + 0.0 0.48 + 0.01%° 0.40 + 0.01°°
21 0.55 + 0.01°° 0.52 + 0.02'° 0.39 + 0.01% 0.35 + 0.0

Values are mean * standard deviation of tdeterminations.
Capital letters in the same line indicate gigant differences (p<0.05) of treatments.
Small letters in the same column indicateificant differences (p<0.05) of storage.

AA



W“\'\ ..L.Lw‘ c\i 09> ¢VY1 O)LA.«.:

sl Glmpjfjl&

03U e b iled sl sl Dlast 1T
o o S s o ST, 055 0 dadnS] s Gl
OeS) 5 JoeS 50 Sl Gl ¢ oS oen sls IS0l
SIS s 6,8 NS e s [YO] ail s SIS
pds 5| llin s il B el Sl
33 Ogailden ST Ol il 5s 2N5 tigy (61850
SIS sz 02 (700 0) UL 5 5 JLE= 5 5 el
5 Szl 5 NS Gy gl o ale i S gla
oealS oy Y RS U e s (YY) O
S35 3T b e LS B S s e 0 gt

v sv] calens S 518
03 el aalome 13 55580 LSk ¢ geme Sl Dl kS
53 S b s o8 S ale Cilie lajlas

) 0 aé)‘jY od}.l;_- BE dleoq

Table 5 Effect of gelatinZataria multiflora Boiss based edible coating on TVB-N (mg N/100g) of
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silver carp fillet during refrigerator storage

Storage time

(days) Treatments

Control Treatment 1 Treatment 2 Treatment 3
0 7.45+0.0™ 7.41+0.01" 6.32+0.01" 6.14+0.0"
3 10.24 +0.029 10.20+0.02¢ 9.63+0.02% 9.43 +0.01*°
6 14.43+ 0.0 14.40+0.08" 13.38+0.0" 12.85+ 0.0
9 19.74 + 0.0¥°® 19.61+0.03® 17.46 +0.07°® 16.31+0.02*
12 25.83+ 0.0 2574+0.08¢ 23.48+0.0%% 22.43+0.03
15 33.02+0.03° 32.92+0.0%° 30.38+0.01° 29.34+0.07°
18 37.11+0.02°* 36.91+0.0° 3528+0.01° 33.23+0.0f"
21 40.79 £ 0.0 40.51 +0.0F2 35.22+0.05% 34.19 + 0.0

Values are mean * standard deviation of three ohtations.
Capital letters in the same line indicate significdifferences (p<0.05) of treatments.
Small letters in the same column indicate signifiadifferences (p<0.05) of storage.
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Table 6 Effect of gelatinZataria multiflora Boiss based edible coating on TVC (Log cfu/g)ilvies

carp fillet during refrigerator storage

Storage time

Treatments

(days) Control Treatment 1 Treatment 2 Treatment 3
0 3.86 + 0.0 3.70 £ 0.01°" 3.66 + 0.01°" 3.60 £ 0.02"
3 4.72 +0.02 4.52 +0.01%9 3.41 + 0.0%¢ 3.27 + 0.01%°
6 5.65 + 0.0 5.21 + 0.0 4.74 + 0.0F" 4.57 + 0.0
9 5.91 + 0.02*® 5.84 + 0.01%° 4.93+0.0F®  4.85+0.0F°
12 6.14 + 0.01¢ 6.07 + 0.0 5.55 + 0.0 5.41 + 0.01™
15 7.33 +0.03° 7.27 +0.07° 5.93 + 0.01% 5.82 + 0.01°¢
18 7.48 + 0.02° 7.41 +0.01%° 7.12 + 0.01°° 7.08 + 0.01°°
21 7.58 + 0.02% 7.50 + 0.0F? 7.20 + 0.01°® 7.15 + 0.01°®

Values are mean + standard deviation of three ohitations.
Capital letters in the same line indicate significdifferences (p<0.05) of treatments.
Small letters in the same column indicate signiftadifferences (p<0.05) of storage.
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Table 7 Effect of gelatinZataria multiflora Boiss based edible coating on PTC (Log cfu/g)ilués

carp fillet during refrigerator storage

Storage time Treatments
(days) Control Treatment 1 Treatment 2 Treatment 3
0 3.77 £ 0.01" 3.68 + 0.01°" 3.61+0.01°" 3.51 +0.02"
3 4.68 +0.02 4.44 +0.01% 3.85+0.0F%  3.60+0.01%
6 5.57 + 0.0 5.11 + 0.0 4.65 + 0.01“ 4.47 + 0.0
9 5.88 + 0.02*® 570+0.01%  4.92+0.0%F°  4.84+0.03%°
12 6.08 + 0.01 6.10+0.02¢ 594+003F" 580+0.01"
15 7.30 + 0.07°° 7.34 +0.02¢ 6.24 + 0.01°° 6.15 + 0.01°°
18 7.43+0.03° 7.40+0.07°  7.04+0.01®  7.02+0.0
21 7.51+0.01 7.54 +0.032 7.18 + 0.01%2 7.13+0.01°®

Values are mean + standard deviation of tHeterminations.
Capital letters in the same line indicate Bigant differences (p<0.05) of treatments.
Small letters in the same column indicate ificant differences (p<0.05) of storage.
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Table 8 Effect of gelatinZataria multiflora Boiss based edible coating on sensory charadtsrist
(texture, odor, color) of silver carp fillet durimgfrigerator storage

Storage time Treatments
(days) Control Treatment 1 Treatment 2 Treatment 3
0 5.00 £ 0.0 5.00+0.02% 5.00+0.02% 5.00+0.02%
3 5.00 £ 0.0 5.00+ 0.0 5.00 + 0.01* 5.00 + 0.01*
6 4.79+0.03° 5.00+0.02% 5.00 + 0.0 5.00 + 0.01*
Texture 350+0.0° 362+0.01°° 451+00F  4.68+0.02"
12 3.00+0.0°  3.05+0.01° 4.25+0.0% 4.50 + 0.03¢
15 1.19+0.02° 1.31+0.0F% 421+00F 4.32+002¢
18 1.00 +0.0*" 1.10+0.03¢ 3.76 £ 0.01 3.80 + 0.0
21 1.00 £ 0.0  1.00 + 0.01°' 3.00 + 0.03 3.10 + 0.0
0 5.00 £ 0.0 5.00+0.01  4.89+0.0®®*  4.87+0.0%
3 500+0.02 500+0.02  4.83+0.01  4.80+0.0%F°
6 473+0.01% 474+003° 484+001"  4.83+001"
Odor 9 3.38+£0.03° 3.62+0.01 450+0.0*° 4.68+0.02°
12 225+0.0 245+0.01°° 3.25+00F°  4.50+0.03¢
15 1.09+0.01°® 1.12+0.0F® 3.38+0.0F 4.32 +0.02¢
18 1.00 £ 0.0  1.00 + 0.01°' 3.05 + 0.02% 3.80 + 0.0
21 1.00 +0.0"  1.00+0.01° 3.00 + 0.0 3.10 + 0.0
0 5.00+0.02% 500+0.0® 5.00+0.02%  5.00+0.02%
3 5.00 £ 0.0 5.00+ 0.0 5.00 + 0.01 5.00 + 0.01
6 423+00 460+00F" 479+0.0F° 4.85+0.03°
Color 9 3.09+0.01° 3.12+0.02° 435+003° 4.40+00r°
12 2.32+0.02¢ 255+0.01° 4.28+0.0F%  4.35+0.02¢
15 1.94+0.0°° 198+0.0X® 4.21+0.01  4.30+0.02¢
18 155+ 0.0  1.60+0.0F 3.20 + 0.02% 3.30 £ 0.0
21 1.28+0.01%¢  1.30+0.01% 3.00 + 0.029 3.00 + 0.0

Values are mean + standard deviation of three ohitations.
Capital letters in the same line indicate significdifferences (p<0.05) of treatments.
Small letters in the same column (for each sensbayacteristic) indicate significant differences@m5) of
storage.
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Effect of gelatin-Zataria multiflora Boiss based edible coating on
guality characteristics and shelf life of silver carp
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In this study the effects of gelatin edible coatigd Zataria multiflora Boiss essential oil were
examined on the quality of silver carp fillet dgi@1 days of refrigerated storage (4°C). Treatments
were included: raw fillets without any treatmento(@ol), treated fillets with 4% gelatin edible
coating

(treatment 1), fillet with gelatin coating and 0.2Z26multiflora essential oil (treatment 2) and fillet
with gelatin coating and 0.4% multiflora essential oil (treatment 3). Treatment the filgh gelatin
coatingZ. multiflora essential oil has significanP < 0.05) effects on microbial count. Total viable
count reached to maximum acceptability limit (7 &fg/g) at day 15 for control and treatment 1 while
it was happened at day 18 for treatments 2 andc8oring tosensory test, treatments 2 and 3 had
longer shelf life comparing to control sample.

Key words: Silver carp, Edible coatin@ataria multiflora Boiss essential oil, Gelatin, Shelf life
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