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Table 1 Scoring the sensory evaluation

Quality characteristics

Taste and Overall

Estimate Score Flavor Odor Color Texture SKin
Appearance
Fresh, crispiness, pleasant White and Tissue as well as
. taste and aroma of fish transparent, fish flesh was skin is
The use of essential . L . -
P - commonly understood. Mild but inside the integrated. The brightness
oils improves fish : 4 . -
. ; While chewing meat with a  flavor fish flesh was  texture does not and
taste intensively. 5 . . - . .
little sense of elastic string slightly pink change by transparent
texture was understandable color mechanical stress.
The use of essential Fish taste was The odor Opaque white Tissue as well as .
P understandable but . color but ; Skin
oils improves the L {s the same .°~. fish flesh was
. X : crispiness and freshness o inside the . somewhat
fish taste which this o . of fresh integrated. .
fish is reduced. While meat was lost its
method appears 4 . . . salmon : . However there was .
chewing partially is . slightly pink - - brightness
favorable. -2 fish Slight tear in tissue
destroyed elastic tissue color
Waxy yellow
color with .
The effect of Fishy non- Cru;hmg ar]d .
S ' softening the tissue Brightness
essential oil uses Taste and flavor of fish  odor,and  transparent
. . ; . can be seen, the and color of
cause to slight disappeared. Crumbling oil so feel the and opaque ; .
. . L mechanical stress the skin has
improvement of fish 3 aroma was detected. rancidity appearance.
- can change the changed
taste odor but inside the :
X tissue structure.
fish flesh was
not pink color
Rancidity Skin lacks
The effect of The taste corruption of oil and Tissue is severely -
S . ; . - . brightness
essential oil uses is dominant oil. Rancidity unpleasant  Brownish- crushed. However
. o A ) . and color
was intense and 2 flavor is highly tangible in  odor is yellow A small piece of has
unbearable the mouth quite tissue is seen. .
. disappeared
sensible
The effect of
essential oil uses Rancidity could Severe
was predominant dramatically change taste, stink and Pasty texture which
and the reduction of and it tend to bitter and fish rancidity Dark brown is not seen

natural flavor fish
was severe and
undesirable

(=Y

tissue in the mouth is like
porridge.

smell,
smell

integrated texture

A
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Table 2 Primary lipid oxidation product (Peroxide valueEqO,/kg lipid) changes during storage time in
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slurry Ice containing Ginger extracts and essentlal

Time (day) Control Extract Essential ail
0 0.81+0.29D 0.81+0.29D 0.81+0.29D
4 2.82+0.94Ca 2.57+.75Ca 0.43+0.245Cb
8 3.31#0.15Ca 3.06+0.13Cb 1.7+0.85Bc
12 5.9+0.22Ba 5.63+0.08Ba 2.23+0.59Bb
16 8.54+0.05Aa 6.84+0.36Ab 4.00+0.895Ac

Data represent mean + SD of three replicationdeRint capital letters in each column indicate sigant
differences during chilled storage. Different loa&se letters in each row showed significant diffees between
treatments.
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Table 3 Secondary lipid oxidation product (TBA: mg MA/Kghanges during storage time in slurry Ice

ol Ol Lo Sl glaisas ol s 53 Ao
ol Sl Ladd Sl @sad 5 VY 555 3 Joos oslae
L 3 Olsee ) & (MG 053 sl o Ll
(TBA)dwl ) 525505 L Y-V
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containing Ginger extracts and essential oil

Time Control Extract Essential ail
(day)
0 0.11+0.03B 0.11+0.03Ca 0.11+0.03Ba
4 0.13+.03ABa 0.1+0.07Ca 0.11+0.01Ba
8 0.14+0.05ABa 0.1+0.03Ca 0.13+0.02ABa
12 0.21+0.02Aa 0.17+0.01Bb 0.15+0.015ABb
16 0.14+0.07ABa 0.21+0.02Aa 0.17+0.04Aa

Data represent mean + SD of three replicationdeRint capital letters in each column indicate sigant
differences during chilled storage. Different loa&se letters in each row showed significant diffees between
treatments.
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Table4 TVB-N (mg/100 g) changes during storage time imrglice containing Ginger extracts and

essential oil
Time (day) Control Extract Essential oil
0 11.86+1.2C 11.86+1.2C 11.86+1.2D
4 15.37+7.06Ca 16.85+4.47Ba 15.27+2.87Ca
8 32.214+6.01Ba 23.16+2.42Bb 23.41+1.30Bbc
12 40.3+16.47Ba 32.56+£10.48ABa 31.62+6.57Ba
16 67.56+3.054Aa 40.47+11.30Ab 50.391+6.09Ab

Data represent mean + SD of three replicationdeRint capital letters in each column indicate sigant
differences during chilled storage. Different loa&se letters in each row showed significant diffees between
treatments.
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Tableb. FFA (oleic acid percentage) changes during stotiagzin slurry Ice containing Ginger extracts
and essential oil

Time (day) Control Extract Essential oil
0 0.01+0.01C 0.01+0.01C 0.01+0.01C
4 0.07+0.07Ca 0.07+0Ca 0.063+0.01Ca
8 0.17+0.06Ca 0.087+0.06 Ca 0.14+0.08Ca
12 1.22+0.27Ba 1.12+0.26Ba 1.15+0.19Ba
16 5.27+0.9Aa 4.61+0.47Aa 4.7+0.36Aa

Data represent mean * SD of three replicationseRint capital letters in each column indicate igant
differences during chilled storage. Different loa&se letters in each row showed significant diffees between
treatments.
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1. Total Viable Count
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Table 6 Total Viable counts (logCFU/g) changes during storage time in slurry Icetaiming Ginger
extracts and essential oil

Time (day) Control Extract Essential ail
0 5.63+0.41D 5.63+0.41D 5.63+0.41D
4 6.7+0.17Ca 6.4+0.2 Da 6.35+0.05Db
8 7.35+0.18Ba 6.7+0.3Cb 6.58+0.1Cb
12 7.6610.04Ba 7.2+0.27Bb 6.86+0.05Bc
16 8.31+.08Aa 7.751£0.05Ab 7.31+0.07Ac

Data represent mean * SD of three replicationseRint capital letters in each column indicate igant
differences during chilled storage. Different loa&se letters in each row showed significant diffees between
treatments.

Table 7 Psychrotrophic counts (IegfCFU/g) changes during storage time in slurry lcetaiming Ginger
extracts and essential oil

Time (day) Control Extract Essential ail
0 5.4+0.19D 5.4+0.19C 5.4+0.19C
4 6.48+0.02Ca 5.52+0.11Cc 5.8+0.1Cb
8 6.61+0.07BCa 6.53+0.12Bab 6.4+0.1Bb
12 6.71+0.06ABa 6.73+0.1ABa 6.64+0.13Aa
16 6.87+0.1Aa 6.81+0.1Aa 6.75+0.09Aa

Data represent mean * SD of three replicationsefint capital letters in each column indicate iigant
differences during chilled storage. Different loa&se letters in each row showed significant diffees between
treatments.
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Table 8 Sensory indices change during storage time imyslae containing Ginger extracts and essential

oil
Sensory index Treatment Storage time
0 4 8 12 16
Control 50Aa 44 17Aa 30.71Ba 13.54Cb 9.08Da
Texture Essential oil 49Aa 45.83ABa 30.38Ba 19.13Ca 8.17Ca
Extract 49.08Aa 46.25Aa 31.17Ba 15.17Ca 10.83Ca
Control 53.5Aa 40.5Ba RJ RJ RJ
Taste and Overall . .
estimate Essential ol 49.5Aa 43.83Aa 33.58Ba RJ RJ
Extract 51.00Aa 39.88ABa 34.96Ba RJ RJ
Control 49.00Aa 43.33Aa 34.33Ba 14.00Ca 11.83Ca
Color Essential oil  49.00Aa 47 .5Aa 29.00Ba 17.00BCa 16.00Ca
Extract 49.5Aa 46.67Aa 29.25Ba 16.25BCa 10.83Ca
Control 51.5Aa 42.42Ba 29.92Ca 17Da 11.67DEa
Skin Appear ance Essential oil 50.5Aa 44.83Aa 29.63Ba 17.13Da 10.42Ea
Extract 52.00Aa 42.08Aa 28.58Ba 18.42Ca 11.42Ca
Control 47.58Aa 44 75Aa 33.92Ba 18Ca 8.25Db
Odor Essential oil  48.08Aa 43.83Aa 32.75Ba 15.67Ca 12.17CDa
Extract 48.13Aa 42.63Aa 35.88Ba 11.25Ca 14.63Ca
Control 50Aa 43.83Aa 33.04Ba 16.75Ca 8.88Db
Flavor Essential oil 46.5Aa 41.88Aa 37.71Aa 16.21Ba 10.21Ba
Extract 52.5Aa 41.71Aa 22.71Ba 22.71Ba 12.88Ba

Mean rank comparison of each treatments duringagéotime is shown in capital letterp.<0.05). A >B >C >D.
Different lower case in each column indicate sigaifit differences between traetments. RJ meanstedjeExtract
means samples stored in slurry ice contain gingtaet, Essential oil means samples stored inslige contain

ginger essential oil.
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In this study, the effect of bioactive ice slurgntains ginger extract and essential oils, wasuewatl on
maintenance quality improvement of rainbow troutmiy short-term storage. Fish were stored for i&da
in three ice slurry types (containing extracts aadential oils of ginger and control samples). Bthe
four-day intervals chemical (Peroxide, Thiobarbiuacid, Free fatty acids and Total volatile nitag
bases), Microbial (Total Viable Count and Psychiliplzount) and Sensory (Taste, Flavor, Color, Odor
Texture and Skin appearance) tests were perforifteel.results revealed a significant difference ia th
quality of samples stored in ice slurry containgigger essential oil and extract with the contahple.
Ginger extract and essential oils had a positifecefon the taste and visual quality acceptance of
samples. Oxidative and microbiological decay wastraied with ginger extracts and essential oilinds
bioactive ice slurry, rainbow trout storage penieak increased four days.
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