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ABSTRACT 
Several bio-techniques have been developed to recover the essential nutrients and bioactive 

compounds that would help to improve human health by protecting from several diseases. In this 

study, fish fingers were produced from common carp (Cyprinus carpio) for preparing ready-to-eat 

with high safely, having a good quality and better acceptability. The substitution material soybean 

flour (SF) and pectin was used by different levels in this investigation to improve the sensory 

evaluation of fish fingers. According to the obtained results, the most abundant amino acids in carp 

in the group monitored were Glu (14.11%), Asp and Leu (%). Fatty acids profiling of the carp fish 

indicated that palmitic acid (C16:0), was the primary saturated fatty acid (SFA) in carp fish (16.68 

%). Oleic acid (C18:1), was identified as a primary monounsaturated fatty acids (MUFA) in the carp 

fish (27.90%). Data showed that linoleic (C 18:2) was in high level (16.64 %). Freshwater fish 

normally contain ω 6, whereas marine fish are rich in ω 3 fatty acids. The ω 3 /ω 6 ratios was found 

to be 0.58. Moreover, PUFA/SFA ratio in Carp fish found to be (1.39). The data of calcium content 

found to be 35.87 mg/100 g minced fish only and increase in minced fish with pin bones up to 

46.34 mg/100 g. However, the high concentration of calcium may be due to the bony nature of carp 

fish. However, carp fish is considered to be optimal for nutritional purposes. The proximate 

composition of raw common carp fish moisture, crude protein, total lipid and ash were found to be 

77.93, 16.71, 2.94 and 1.96 % respectively. Chemical and microbiology quality were found to be 

14.91 mg/100g for total volatile basic –nitrogen, (TVB-N), peroxide value (PV), 1.81 meq of O2 

/Kg, pH, 6.29 and total plate count (TPC), 2.06 log10 cfu/g. The results of the proximate chemical 

composition of fish fingers, showed that the decrease in moisture, crude protein, total lipid and 

increase in ash and carbohydrate during storage at - 18±2°C for 6 months. Whereas, increase TVB-

N, PV, pH values and (TPC) of common carp fish fingers (Cyprinus carpio) during storage at - 

18±2°C for 6 months were observed. Addition of (1%) pectin improved hardness, cohesiveness, 

gumminess, chewiness, springiness and resilience of fish fingers measured by instrumental texture 

analysis (Texture profile analysis (TPA). Sensory parameters of colour, odour, texture and overall 

acceptability of fish fingers decreased during the frozen storage period (p < 0.05) but were still 

within acceptable limits. It could be recommended that common carp fish (Cyprinus carpio) can be 

utilization for production of fish fingers in a large scale with the addition of soybean flour (10%) 

and pectin (1%) to improve their quality attributes and more stable than the other fish fingers 

(control) during storage at - 18±2°C for 6 months. The texture parameters obtained by instrumental 

methods were also a clear correlated with those obtained from sensory analysis 
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INTRODUCTION  

Probably the most challenges for 

food market is to maintain the quality of 

food and shelf-life. The industry of fish 

needs to expose new consumer products 

depending on fish mince which will be 

more stable, favourite and nutritive. 

Increasing of fish in the meals not really 
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 تحسين القوام والمحتوي من النالسيوم  في الاصابع السمنية من سمل المبروك العادي اثناءالتخزين المجمذ 

 أيمن محمذ أبواليزيذ

 خبٍعٔ الاسنْذسٝٔ. –ميٞٔ اىضساعٔ سببب ببشب  –قسٌ عيً٘ الاغزٝٔ 

ٍِ شأّٖب أُ حسبعذ  ْٕبك اىعذٝذ ٍِ اىخقْٞبث ىلاسخفبدٓ ٍِ  اىعْبصش اىغزائٞت ٗاىَشمببث اىْشطت اىخٜ

عيٚ ححسِٞ صحت الإّسبُ ٗ حَب ٝخٔ ٍِ اىعذٝذ ٍِ الأٍشاض. فٜ ٕزٓ اىذساست، حٌ إّخبج الأصببع اىسَنٞٔ ٍِ 

سَل اىَبشٗك اىعبدٛ صغٞش اىحدٌ  ٗ اىغٞش ٍقب٘ه ىذٛ اىَسخٖينِٞ لإعذاد  ٍْخح خبٕض ىلأمو عبىٜ الأٍبُ 

(  بخشمٞضاث  ٍخخيفت ىخحسِٞ اىَْخح ٍِ SFنخِٞ ٗ ف٘ه اىص٘ٝب )ٗامثش قب٘لا ٍِ اىَسخٖينِٞ .  حٌ اسخخذاً اىب

حَط  مبّجالا صببع اىسَنٞٔ. ٗٗفقب ىيْخبئح، ، فإُ الأحَبض الأٍْٞٞت الأمثش ٗفشة فٜ سَل اىَبشٗك اىعبدٛ 

٪( ٗالاسببسحل ٗاىيٞ٘سِٞ. اٍبالأحَبض اىذْٕٞت  فٜ سَل اىَبشٗك اىعبدٛ فٖٜ عذٝذٓ ٗ 14.11اىدي٘حبٍٞل )

٪(. SFA( )16.68(، مبُ امثشّسبٔ فٜ  الأحَبض اىذْٕٞت اىَشبعت )C16: 0اُ  حَط اىببىَخٞل ) ٗخذ

( فٜ سَل MUFA( ٗخذ  أّٔ الاعيٜ فٜ الأحَبض اىذْٕٞت غٞش اىَشبعت الاحبدٝت )C18:1اٍبحَط الأٗىٞل )

صٝبدة الأحَبض  ٪( ادٛ اىٜ 16.64) (C 18: 2)٪(. ٗأظٖشث اىْخبئح اُ حَط اىيْٞ٘ىٞل 27.90اىَبشٗك )

، فٜ حِٞ أُ الأسَبك ω 6.حخَٞض أسَبك اىَٞبٓ اىعزبت عبدة ببّٖب ححخ٘ٛ عيٜ (PUFA)اىذْٕٞت غٞش اىَشبعت 

.ببلاظبفٔ اىٜ رىل، ٗخذث ّسبت ω 3 / ω 6  ٜٕ0.58. ّسبٔ ω 3اىبحشٝت غْٞت فٜ الأحَبض اىذْٕٞت 

PUFA / SFA ( ٜٕ اشبسث اىْخبئح اىٜ ا1.39فٜ سَل اىَبشٗك .) ُ35.87ُ  اىَحخ٘ٙ اىنبىسٍٜٞ٘ مب ٪

ج فٜ ىحٌ الأسَبك اىَفشٍٗٔ ٗاىخبىٞٔ ٍِ الاش٘اك اىشفٞعٔ اىَخخيطٔ ٍع اىيحٌ ٗاىَخ٘اخذٓ غبٞعٞب  100ٍيح / 

اٍبعْذ فشً ىحٌ اىسَل ٍع ٕزٓ الاش٘اك ّخح عْٔ صٝبدٓ فٜ اىَحخ٘ٙ اىنبىسٍٜٞ٘ فٜ الا صببع  .ٍع اىيحٌ 

ٗك ٍِ الاسَبك اىََٖٔ ىلأغشاض اىخصْٞعٞٔ اىغزائٞت. اظٖش اىخحيٞو اىخقشٝبٜ اىسَنٞٔ. ٗىز ىل، ٝعخبش اىَبش

ٗ  2.94، 16.71، 77.93ىسَل اىَبشٗك: اُ ّسبٔ ملا ٍِ اىشغ٘بت   ، اىبشٗحِٞ ، اىذُٕ٘ ٗاىشٍبد ٕٜ 

، اىَحخ٘ٙ اىنيٜ pH٪ عيٚ اىخ٘اىٜ. ٗأظٖشث ّخبئح الاخخببساث اىنَٞٞبئٞت اُ قَٞٔ اىشقٌ اىٖٞذسٗخْٜٞ 1.96

(  (TPC،ٍِٗ اىْبحٞٔ اىَٞنشٗبٞ٘ى٘خٞت )اىعذد اىنيPVٜ)  ((، سقٌ اىبٞشٗمسٞذTVB-Nاىْٞخشٗخْٞٞٔ )ىيق٘اعذ 

 عيٚ اىخ٘اىٜ. meq of O2 /Kg  ،2.06 log10 cfu/ g 1.81ج ، 100ٍيح / 14.91،  6.29ٕٜ  

سبٔ اىشغ٘بت، اىبشٗحِٞ ، ٗ مزىل، فإُ اىخشمٞب اىنَٞٞبئٜ ىلأصببع اىسَنٞٔ، أظٖش اّخفبض فٜ ّ

أشٖش. فٜ حِٞ  6دسخت ٍئ٘ٝت ىَذة  2±  18 -اىذُٕ٘ ٗصٝبدة فٜ اىشٍبد ٗاىنشبٕ٘ٞذساث أثْبء اىخخضِٝ عيٚ 

( فٜ الأصببع اىسَنٞٔ ىسَنٔ اىَبشٗك أثْبء TPC، قٌٞ اىشقٌ اىٖٞذسٗخْٜٞ ٗ)TVB-N ،PVأُ صٝبدة 

 Texture profile ب٘اسطٔ ثخحيٞلاث اىش. اظٖشأشٖ 6دسخت ٍئ٘ٝت ىَذة  C°  2±  18 -اىخخضِٝ عيٚ 

analysis  (TPA( اُ ّسبت )اىبنخِٞ ادٙ اىٜ ححسِٞ  اىقٞبسبث اىخبصٔ ببىق٘اً ٍثو اىصلابت، 1 ٍِ  )٪

اىحسٞت ٍِ ىُ٘، سائحت، ٗق٘اً ٗاٝعباىقب٘ه  بثاّخفعج  اىخقَٞٞٗ اىخَبسل، اىيضٗخت، اىَعغ، ٗمزااىَشّٗت.

( ٗىنِ لا حضاه ظَِ اىحذٗد اىَقب٘ىت. P <0.05ه فخشة اىخخضِٝ اىَدَذ )اىعبً فٚ أصببع اىسَل خلا

أشٖش  6أشٖش ٗ  4أشٖش  ىينْخشٗه ٗ  3ٗأظٖشث ّخبئح اىخقٌٞٞ اىحسٜ أُ ٍذٓ اىخخضِٝ ىعْٞبث اىسَل مبّج 

 (.P <0.05ببىْسبت ىببقٜ اىعْٞبث عيٚ اىخ٘اىٜ )

بشٗك لإّخبج الاصببع اىسَنٞٔ فٜ ّطبق ٍِ خلاه اىذساسٔ حبِٞ أّ ٍِ اىَفعو اسخخذاً سَل اىَ

±  18 -٪( ىخحسِٞ خ٘دة  أصببع اىسَل  أثْبء اىخخضِٝ عيٚ 1٪( ٗاىبنخِٞ )10ٗاسع  بإظبفت  ف٘ه اىص٘ٝب )

(  ٍطببقت TPAاىقٞبسبث اىخٜ حٌ اىحص٘ه عيٖٞب ٍِ ) ٗاشبسث اىْخبئح اىٜ اُأشٖش.  6دسخت ٍئ٘ٝت ىَذة  2

 .ّخبئح اىخقٌٞٞ اىحسٜىخيل اىخٜ حٌ اىحص٘ه عيٖٞب ٍِ 

: سَل اىَبشٗك اىعبدٛ، الاصببع اىسَنٞٔ، اىخشمٞب اىنَٞٞبئٜ، اىَحخ٘ٙ ٍِ اىنبىسًٞ٘ ملمات البحث

(، اىد٘دة، TPA) Texture profile analysis،الأحَبض الأٍْٞٞت، ،الأحَبض اىذْٕٞت ، ححيٞو اىق٘اً 

 اىخخضِٝ اىَدَذ.


