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Index Ash Protein Fat Moisture
Treatment Minced Fish ball  Minced Fish ball  Minced Fish ball Minced Fish ball
Sampling fish fish fish fish
time (Month)
Zero time & 1.98+1.3 19.54+1. 1857+1. 5.32+1.15 518+1.26 74.84t1.1 73.30+1.34
1.27+0.23 3? 422 148 a a 72 a
First 1.27+0.33 1.98+1.1 19.49+1. 18.19+1. 5.32+1.21 5.18+1.17 74.64+1.1 73.15+1.96
a 42 25 11ab a a 62 a
Secound 1.14+0.19 1.93£1.1 19.37+1. 17.97+1. 5.21+1.12 5.13+1.11 74.53+1.1 72.23+1.85
a 72 232 12bc a a 8ab b
Third 1.11+0.24 1.80£1.1 19.31+1. 17.61+1. 5.19+1.15 4.96+1.16 74.13+£1.1 71.81+1.41
a 62 242 14¢ a a gbe b
Fourth 1.05£0.25 1.72£1.2 19.26£1. 17.53t1. 5.12+1.23 4.90+1.37 73.89t£1.2 71.16%£1.39
a 78 272 34cd a a 1cd c
Fifth 1.05£0.32 1.58+£1.2 19.23t+1. 17.42+1. 4.94+1.38 4.82+1.51 73.50£1.3 70.35%£1.76
a 3 p3IR 38d a a 5de d
Sixth 1.01+0.42 1.52+1.2 19.12+1. 17.24+1. 4.85+£1.56 4.71+1.73 73.36£1.3 69.12+1.34
a 62 732 56d a a 0e e

Dissimilar letters in a row indicate a significant difference at the 5% level (p<0.05).

cqjla) k.ﬁ)&;-_).: ‘;fi'hfd odalie ) dj.,b- BL) 456)}»4;
a3l slasles (51 P Sl 5 s e

P> +/00) Wl olis Dls pme Ol pns Ails s

sle i Dids 4 (5,15 PR ol ks s ols S 503 S F o b S e sled bt b (S5 L3I - Y o

PHE T
Index PV value(meg/kg lipid) pH TBARS (mg MDA/Kg) TVB-N (mg/100g)
Treatment Fish ball Minced Fish ball Minced Fish ball Minced Fish ball Minced
Sampling fish fish fish fish
time (Month)
Zero time 0.53+0.12 0.35+0.18 6.12+1.17 6.14+1.57 0.19+0.05° 0.21+0.12F 9.83+1.56° 9.87+1.12f
c c c b
First 0.87+0.36 0.68+0.44 6.19+1.22 6.22#1.21 0.42+0.23d 0.62+0.14% 10.70+1.89 10.90+1.95
bc c bc b e d e
Second 1.75£0.54 1.97#0.73 6.27+1.11 6.26+x1.13 0.67+0.32¢ 0.84+0.24d 11.26+1.39 1.99°+11.21
a a b b e c
Third 1.65+0.35 1.85+0.38 6.41+1.14 6.39+1.43 0.83x0.35% 0.97+0.32° 11.98+1.48 1.03%11.7
a a b b b
5
Fourth 1.59+0.49 1.74+0.41 6.56+1.28 6.54+1.23% 1.1440.21*° 1.36+0.25" 12.36+1.37 12.56+1.23
a a ab b ab c
Fifth 1.47#056 1.53+0.52 6.75+1.33 6.73+1.21* 1.34+0.59% 1.54+0.38®® 12.78+1.56 13.47+1.38
a ab a a b
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Sixth 1.29+0.59 1.39+0.76 6.92+1.39 6.89+1.17% 1.67+0.49% 1.89+0.52% 13.53t1.68 14.25+£1.43
ab b a a a

Dissimilar letters in a row indicate a significant difference at the 5% level (p<0.05).
3 Al Soosroslss oSty PH Y Jsa bl
OLb b lesl glasles 3 ol 355 a8 slasl ¢ sezms
Lsls bae ol Ll e 3 (OIS b
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Treatment Fish ball Minced fish

Index Overall Taste Texture Color Odor Overall Taste Texture Color Odor
Sampling  acceptance acceptance

time

(Month)

Zerotime 4.26%1.62% 4.19+1.60° 4.15+1.43% 4.03+1.27% 4.34+1.34® 3.71+1.39% 3.76+1.36° 3.52+1.41% 3.52+1.13% 3.93+1.38?
First 4.21+1.28% 4.11+£1.218 4.12+1.49% 3.99+1.672 4.30+1.57% 3.70+1.25% 3.75+1.28%  3.52+1.47% 3.41+1.42% 3.89+1.42°
Second 4.1441.39% 4.04+1.328 4.07+1.75% 3.96+1.59% 4.24+159* 3.62+1.27% 3.66+£1.22%  3.46+1.68% 3.37+1.28% 3.78+1.56°
Third 41241978 3.92+1.94* 3.95+1.73% 3.85+1.82% 4.23+1.65% 3.53+1.56% 3.57+1.53% 3.37£1.79% 3.31+1.34%® 3.72+1.68°
Fourth 3.95+1.80° 3.90+1.88% 3.86+1.49% 3.83+1.97% 4.15+1.73% 3.47+1.528 3.52+1.58% 3.32+1.49* 3.29+1.18% 3.67+1.64%
Fifth 3.94+1.71% 3.84+1.75% 3.84+1.28° 3.74+1.89% 4.12+1.68% 3.40+1.62° 3.45+1.69% 3.30+1.27% 3.21+1.24* 3.60+1.48%
Sixth 3.90+1.78% 3.80+1.70° 3.72+1.44° 3.68+1.93%* 4.10+1.57% 3.39+1.76° 3.42+1.72% 3.24+1.29% 3.15+1.35° 3.52+1.572

Dissimilar letters in a row indicate a significant difference at the 5% level (p<0.05).
P> +/20) wadls ls gme 3l 651 53 IS Olos (b 03 S 5o iS5 ansS slasles 53 JS Bl 5 s 5 eab (3L oK) op s e sla S35
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(log CFU/qg) auaﬂ,“ugug.uqd,wisfmw,lww@ua,s,u,s Err S slsles 2980 sl Shy 2bil— Edsdr

Treatment Fish ball Minced fish
Bacteria Staphylococcus  Salmonella Coliform Yeast Total Salmonella Coliform Yeast Staphylococcus Total
Sampling bacteria and and mold bacterial and and mold bacteria bacterial
time Escherichia counts Escherichia counts
(Month) coli coli
Zerotime  1.90+0.98% <10 <10 <10 2.72+0.36* <10 <10 <10 2.11+0.63? 3.11+0.832
First 1.49+0.87% <10 <10 <10 2.59+0.43* <10 <10 <10 1.59+0.76° 2.89+0.18%
Second 1.05+0.75° <10 <10 <10 2.31+0.53* <10 <10 <10 1.26+0.59° 2.71+0.19°
Third <10 <10 <10 <10 2.18+0.35% <10 <10 <10 <10 2.58+0.57°
Fourth <10 <10 <10 <10 1.95+0.24% <10 <10 <10 <10 2.37+0.43¢
Fifth <10 <10 <10 <10 1.7240.48¢ <10 <10 <10 <10 2.18+0.29
Sixth <10 <10 <10 <10 1.53+0.52¢ <10 <10 <10 <10 1.75+0.434

Dissimilar letters in a row indicate a significant difference at the 5% level (p<0.05).
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Abramis brama of Aras Dam is not consumed fresh for reasons such
as small size, unpleasant smell, and many bones. Abramis brama
accounts for more than 1000 tons of the annual catch in Aras Dam.
Due to the high volume of catch in a short time and inappropriate
storage and transportation, about 90% of these fish are used for fish
meal processing. Therefore, the present study was conducted to
produce ground meat and fishballs from these fish, evaluating their
chemical, microbial, and sensory quality and shelf life at freezing
temperatures. The treatments included ground meat and fishballs (2
treatments). 0.2% BHT antioxidant was used to ground meat
production. The treatments were kept at -18 °C for six months.
Salmonella, Pseudomonas, coliform, Escherichia coli, mold, and
yeast were not observed in the samples. In minced fish and fishballs
TVB-N (13.53-14.25 mg/100g), pH (6.89-6.92), peroxide (1.29-1.39
meqg/kg lipid), TBARS (1.67-1.89 mg MDA/kg) and the total bacterial
counts (1.53-1.75 logCFU/g) were acceptable at the end of storage
time. Staphylococcus was not observed in these treatments after two
months of storage. Sensory properties including texture (3.24 - 3.72),
odor (3.52 — 4.10), color (3.15 - 3.68), taste (3.42-3.80), and overall
acceptance (3.39-3.90) were of good quality in fishball and minced
fish treatments. Moisture, protein, fat, and ash were 69.12 - 73.26%,
17.24- 19.12%, 4.71 - 4.85%, and 1.01 - 1.52%, respectively in
fishball and minced fish treatments. Because the nutritional value of
the examined treatments was high, and chemical, microbial, and
sensory characteristics were determined acceptable at the end of the
storage time, the food industry is advised to prepare fishballs and
ground meat from Abramis brama.
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