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ABSTRACT 

The purpose of this investigation was to determine the effects of grape seed extract on some physic-chemical characteristics 

of fresh fish fillets stored at 4ºC for six days. Fish fillets were untreated as control (T1) sample. Grape seed extract were 

prepared at the concentration of 0.5, 1 and 1.5% (w/v). Fillets were dipped with pre-chilled SL up to 10 minutes (T2: 0.5%, 

T3: 1%, T4: 1.5%). The samples were then stored under refrigerated conditions (4.0°C). Two replicate samples were taken 

on 0 (before treatment), 1, 2, 4 and 6 days of the storage time. In the last day of storage (6th day) T4 recorded the lowest pH 

value (6.16) while the highest value recorded in T1 (6.91). In the last day of storage there were significant differences 

among treatments, the highest WHC percentage recorded in fish fillets of T4 (49.33%), while the lowest percentage 

recorded in fish fillets from T1 (31.67%). After 6th day of storage, the fish fillets of T4 recorded the lowest T.V.N value 

(13.4 mg N/100gm), while the fish fillets of T1 recorded highest value (28.3 mg N/100gm). In the last day of storage (6th 

day) the fish fillets of T3 recorded the lowest TBA value (1.7 mg MDA /kg meat), while the highest value recorded in T1 

(1.9 mg MDA /kg meat). We can concluded that use of grape seed effect on some physio-chemical properties of fish fillets 

but it need more investigate and use more concentration.  
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Introduction 
 

The high cost of some naturally occurring and biologically active agents constitutes a major limitation on the use of 

this type of compounds in food production, as a result, efforts have been focused on less expensive sources such as 

agricultural wastes rich in polyphenols. Grape seed extract (GSE) is an industrial derivative from whole grape seeds, 

and is a good origin of monomeric phenolic compounds such as (+)- catechins, (-)- ‎epicatechin, (-)-epicatechin-3-o-

gallate, gallic acid and dimeric, trimeric and ‎tetrameric procyanidins, which have antioxidant (AOX) and 

antimicrobial (AM) ‎advantages. GSE AM activity is dependent according to the part, type and condition of plant that 

extract. GSE ‎can be applied to edible films and coatings and is one of the most favorable ‎envelope materials for 

different food model (Rubilar and Cruz 2014). The pharmaceutical and nutritional importance of grapes (Vitis 

vinifera) has been heralded ‎for millennium of years. Among other profitable effects of parts of a grape, grape ‎seeds 

are approve to have a powerful antioxidant property due to its good source ‎of polyphenol compounds‎ (Nawaz et al., 

2006; Carcia-Marino et al., 2006). One of the most food products susceptible to deterioration is fish; during curing 

and ‎storage, freshness drop of fish rapidly take place and decline the shelf life ‎of the product (IFST, 1993). The 

quality of fish could be degenerate through a long process, in which the ‎physical, chemical and bacteriological forms 

of decay are involved; ‎enzymatic and chemical reactions are usually responsible for the incipient loss of ‎quality 

whereas bacterial action is responsible for the clear damage and ‎thereby established food shelf life ‎ (Gram & Huss, 

1996). Several factors lead to the perishability of fish meat, which are: more rapid autolysis by fish enzymes, high 

pH of fish meat which activate microbial growth, many of fish oils seem to be extra susceptible to oxidative 

deterioration, softness of the fish flesh and high water content (Huss, 1994). The quality drop is due to action of 

bacteria and chemical reaction. The most ‎common form of chemical drop is the deterioration of meat lipids. Lipid 

‎corrosion is a complex process and depends on chemical composition of meat, ‎storage condition; it is also affected 

by some ‎ procedures steps to which meat is subjected during processing (Karakaya ‎et al., 2011). Lipid oxidation can 

be reduced or block and shelf-life ‎can be improved by the use of ‎antioxidants in meat and meat products.‎ 

 

The aims of this will be use of grape seed extract as preservative for fish fillets storing in Refrigeration temperature.  

Material and Methods 
 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1780258/?tool=pubmed#R19
http://www.ncbi.nlm.nih.gov/pubmed/8913813
http://www.ncbi.nlm.nih.gov/pubmed/8913813
http://www.ncbi.nlm.nih.gov/pubmed/8913813
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Fresh common carp fish (Caprinus caprio) was purchased after being harvested, from a local market. After removed 

head and eviscerated, transported to the laboratory in cool box. The fish were prepared to produce fillet manually. 

The muscular part was used for the physiochemical traits test. 

 

Fish fillets were untreated as control (T1) sample. Grape seed extract were prepared at the concentration of 0.5, 1 and 

1.5% (w/v). Fillets were dipped with pre-chilled SL up to 10 minutes (T2: 0.5%, T3: 1%, T4: 1.5%). The samples 

were stored in cooling conditions (4.0°C). 

 

Three replicate samples were taken on 0 (before treatment), 1, 2, 4 and 6 days of the storage time.  

 

Analysis 

 

Water holding capacity (WHC) was measured according to Wardlaw et al., (1973), The pH of the meat specimens 

were measured according to Naveena & Mendiratta (2001), Total volatile basic nitrogen (TVB-N) (Malle and 

Poumeyrol, 1989), Thiobarbituric acid (TBA) value analysis was analyzed according to Tarladgis et al., (1960). 

 

Statistical Analysis 
 

The XL Stat program for Windows was used to study factors examined (treatment and period) in traits. Duncan 

multiple ranges used to significantly compare between means (0.05) (Steel et al., 1996). 

 

Results 
 

As shown in table 1, the results of pH shown there were significant different among treatments in day 1, 2 and 6
th

, in 

1
st
 day, T4 recorded the lowest pH value (5.75), while the highest value recorded in T2 (5.98), after 2

nd
 day of 

storage, T4 recorded the lowest pH value (5.60) while T1 recorded the highest value (5.76). In the last day of storage 

(6
th

 day) T4 recorded the lowest pH value (6.16) while the highest value recorded in T1 (6.91).  

 

Table 1. pH of fish fillets treated with different concentration of grape seed extract storage for 6
th

 day in refrigeration  

Treatment 
Day of storage 

0 1 2 4 6 

T1 6.20 a 5.89 ab 5.76 a 6.11 a 6.91 a 

T2 6.19 a 5.98 a 5.74 a 6.12 a 6.43 b 

T3 6.21 a 5.86 ab 5.74 a 6.16 a 6.23 b 

T4 6.18 a 5.75 b 5.60 b 6.01 a 6.16 b 

The different letter in same column mean significantly differ (P ≤0.05).  

 

The Water holding capacity percentage shown in table 2, there were no significant differences among treatments in 0, 

1
st
, 2

nd
, 4

th
 days of storage, while in the last day of storage there were significant differences among treatments, the 

highest WHC percentage recorded in fish fillets of T4 (49.33%), while the lowest percentage recorded in fish fillets 

from T1 (31.67%).  

 

Table 2. W.H.C. percentage of fish fillets treated with different concentration of grape seed extract storage for 6
th

 day 

in refrigeration  

Treatment 
Day of storage 

0 1 2 4 6 

T1 31.66 a 53.33 a 51.67 a 36.67 a 31.67 b 

T2 30.00 a 46.67 a 53.33 a 46.67 a 41.67 ab 

T3 32.50 a 40.00 a 50.00 a 40.00 a 48.33 ab 

T4 32.83 a 53.33 a 55.00 a 46.67 a 49.33 a 

The different letter in same column mean significantly differ (P ≤0.05).  

The total volatile nitrogen value (mg N/100gm) of fish fillets shown in table 3, the results show there were 

significant differences among treatments in 0, 2
nd

 and 6
th

 day of storage. In 2
nd

 day after storage, fish fillets from T4 

recorded lowest T.V.N. value (12.0 mg N/100gm), while the highest value recorded in T1 which recorded (20.6 mg 

N/100gm). After 6
th

 day of storage, the fish fillets of T4 recorded the lowest T.V.N value (13.4 mg N/100gm), while 
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the fish fillets of T1 recorded highest value (28.3 mg N/100gm).  

 

Table 3. T.V.N value (mg N/100gm) of fish fillets treated with different concentration of grape seed extract storage 

for 6
th

 day in refrigeration  

Treatment 
Day of storage 

0 1 2 4 6 

T1 1.96 a 2.04 a 2.06 a 27.2 a 28.3 a 

T2 1.72 a 2.84 a 2.01 a 14.0 a 18.8 ab 

T3 0.84 b 1.91 a 2.16 a 23.3 a 18.8 ab 

T4 0.78 b 1.54 a 1.20 b 14.6 a 13.4 b 

The different letter in same column mean significantly differ (P ≤0.05).  

 

Table 4 show the results of TBA value of fish fillets after 6 days of storage, results show that there were significant 

differences among treatments in 1
st
, 2

nd
, 4

th
 and 6

th
 days of storage. After 1 day of storage, the fish fillets of T2 

recorded the lowest TBA value (0.09 mg MDA /kg meat), while the highest value recorded in fish fillets of T1 (0.13 

mg MDA /kg meat), after 2 days of storage, the fish fillets of T3 recorded the lowest TBA value (0.13 mg MDA /kg 

meat), and the highest recorded in fish fillets of T1 (0.18 mg MDA /kg meat). In 4
th

 day of storage, the fish fillets of 

T3 recorded the lowest TBA value (0.12 mg MDA /kg meat) and the fish fillets of T1 recorded the highest value 

(0.17 mg MDA /kg meat), in the last day of storage (6
th

 day) the fish fillets of T3 recorded the lowest TBA value                

(1.7 mg MDA /kg meat), while the highest value recorded in T1 (1.9 mg MDA /kg meat).  

 

Table 4. TBA value (mg MDA /kg meat) of fish fillets treated with different concentration of grape seed extract 

storage for 6
th

 day in refrigeration  

Treatment 
Day of storage 

0 1 2 4 6 

T1 0.13 a 0.13 a 0.18 a 1.7 a 1. 9 a 

T2 0.14 a 0.09 c 0.13 b 1 3 b 1.8 b 

T3 0.14 a 0.10 b 0.11 b 1. 2 b 1.7 c  

T4 0.13 a 0.10 b 0.13 b 1.3 b 1 8 b 

The different letter in same column mean significantly differ (P ≤0.05).  

  

Discussion 
 

Benjakul et al. (2002) showed that the decay of nitrogen component lead to rise in pH ‎of fish meat with the storage 

time. The results (table 1) exposed that pH mean rise with progress in storage time‎, which was recorded by Jayesh 

and Venkatarmanujam (2000) and Kandeepan and Diswas (2007). The same results of increased pH observed in this 

study seen in refrigerated stored chicken (Aksu et al., 2005, 2006). 

 

The estimation of the WHC gives conclusions about the ‎stage of decay of the proteins and therefore the freshness 

value of the fish ‎ (Skipnes et al., 2007). The results revealed that there are no significant differences (p>0.05) among 

treatments after 6 days of cold storage at 4º C (table 2), on the other hand, results showed a gradual decrease in WHC 

as a storage time was progressed, it may be due to the protein lose their buffering capacity as the distance from 

isoelectric point increases (Offer and Trinick, 1983) or due to increase moisture loss during storage (Lawrie, 2002). 

The use of grape seed extract effect on water holding capacity as reported in table 2, the fish fillets treated with grape 

seed extract recorded best results as compared to control (Delgado and Sun 2002). 

 

If the TVB.N. value were 30mg N/100g most researcher would theorize the ‎fish to be stale, however at 40 mg N/100 

g the fish is consider as unfit for ‎consumption. The level of TVBN for white fish is generally considered to be ‎fresh if 

the T.V.N. is less than 20mg N/100 g sample if TVB.N. assay by steam distillation ‎ (Egan et al., 1981). However, 

levels exceeding 28 mg N TVB-N/100g meat has been reported “unacceptable” according to the Turkish Manual of 

Seafood Quality Control Limits (Anonymous, 2008) in high of Turkey being neighbor country. Sikorski et al. (1990) 

suggest that fish and fish products is unfit for human consumption when exceeding the value (T.V.N) 30mg N/100g 

meat. Fish fillets in all treatments are within the acceptable limited of T.V.N, but the fish fillets treated with the 

Grape seed extract. 
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All treatment in last days of storage recorded TBA values within the good quality product (Günşen et al., 2011) who 

suggested that TBA values in fresh product should not be exceeded 5mg malonaldehyde/kg‎. While Connell (1995) 

specify that rancidity evidence in fish when TBA becomes more than 1-2mg malonaldehyde/kg, all treatment are 

within the acceptable limited but the treated with Grape seed extract recorded lowest value in comparison to control 

treatment (Mielink et al., 2008).  

 

References 
 

[1] Anonymous. 2008. Regulations for Changing in Turkish Manual of Seafood Quality Control Limits. Turkish 

Republic Formal Paper, 21st of September, 2008, No. 27004. 

[2] Aksu, M.I., Karaoǧlu, M., Esenbuǧa, N., Kaya, M., Macit, M. and Ockerman, H.W., 2005. Effect of a 

dietary probiotic on some quality characteristics of raw broiler drumsticks and breast meat. Journal of 

Muscle Foods, 16(4), pp.306-317. 

[3] Aksu, M.I., Karaoglu, M., Esenbuga, N., Kaya, M. and Macit, M., 2006. Effect of meat piece, packaging 

and storage on pH, thiobarbituric acid reactive substances and microbial counts in broilers fed diets 

supplemented with ram horn hydrolysate. Food science and technology international, 12(2), pp.133-143. 

[4] Benjakul, S., Visessanguan, W. and Srivilai, C., 2001. Gel properties of bigeye snapper (Priacanthus 

tayenus) surimi as affected by setting and porcine plasma proteins. Journal of Food Quality, 24(5), 453-471. 

[5] Connell, J.J., 1995. Methods of assessing and selecting for quality In: Control of fish quality. (4th 

Eds.). Fishing News Book., a division of Backwell Science Ltd. Farnham, England, pp.152-161. 

[6] Delgado, A.E. and Sun, D.W., 2002. Desorption isotherms and glass transition temperature for chicken 

meat. Journal of food engineering, 55(1), pp.1-8. 

[7] Egan, H., Kirk, R.S. and Sawyer, R., 1981. Pearson’s Chemical Analyses of Foods; London-UK. 

[8] García-Marino, M., Rivas-Gonzalo, J.C., Ibáñez, E. and García-Moreno, C., 2006. Recovery of catechins 

and proanthocyanidins from winery by-products using subcritical water extraction. Analytica Chimica 

Acta, 563(1-2), pp.44-50. 

[9] Gram, L. and Huss, H.H., 1996. Microbiological spoilage of fish and fish products. International journal of 

food microbiology, 33(1), pp.121-137. 

[10] Günşen, U., Özcan, A. and Aydın, A., 2011. Determination of some quality criteria of cold storage 

marinated anchovy under vacuum and modified atmosphere conditions. Turkish Journal of Fisheries and 

Aquatic Sciences, 11(2), pp.233-242. 

[11] Huss, H. H. 1994. Assurance of seafood Quality. Rome: FAO Fisheries Technical Paper, No.334.  

[12] IFST, 1993. Shelf life of foods–guidelines for its determination and prediction. 

[13] Jayesh, V. and Venkatarmanujam, V. 2000. Effects of chilling and freezing on physical, chemical quality of 

mtton. Indian Veterinary Journal.79, pp.743-745. 

[14] Kandeepan, G. and Biswas, S., 2007. Effect of low temperature preservation on quality and shelf life of 

buffalo meat. American Journal of Food Technology, 2(3), pp.126-135. 

[15] Karakaya, M., Bayrak, E. and Ulusoy, K., 2011. Use of natural antioxidants in meat and meat 

products. Journal of Food Science and Engineering, 1(1), p.1. 

[16] Lawrie, R.A. 2002. The eating quality of meat. P:173-176.In: meat Science, 5
th

 edition, Pregemon press, 

184-188. 

[17] Malle, P. and Poumeyrol, M., 1989. A new chemical criterion for the quality control of fish: 

trimethylamine/total volatile basic nitrogen (%). Journal of food protection, 52(6), pp.419-423. 

[18] Mielnik, M.B., Olsen, E., Vogt, G., Adeline, D. and Skrede, G., 2006. Grape seed extract as antioxidant in 

cooked, cold stored turkey meat. LWT-Food science and technology, 39(3), pp.191-198. 

[19] Naveena, B.M. and Mendiratta, S.K., 2001. Tenderisation of spent hen meat using ginger extract. British 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 3818 - 3822 

Received 25 April 2021; Accepted 08 May 2021.  
 

3822 http://annalsofrscb.ro 

poultry science, 42(3), pp.344-349. 

[20] Nawaz, H., Shi, J., Mittal, G.S. and Kakuda, Y., 2006. Extraction of polyphenolsfrom grape seeds and 

concentration by ultrafiltration. Separation and Purification Technology, 48(2), pp.176-181. 

[21] Offer, G. and Trinick, J., 1983. On the mechanism of water holding in meat: the swelling and shrinking of 

myofibrils. Meat science, 8(4), pp.245-281. 

[22] Rubilar, J.F. and Cruz, R.M., Grape Seed Extract Antioxidant and Antimicrobial Properties: Use in Active 

Packaging. 

[23] Sikorski, Z.E., Kolakowska, A. and Sun-Pan, B., 1990. Nutritional composition of the main groups of 

marine food organisms. Seafood technology: resources. Zaragoza: Acribia, pp.41-72. 

[24] Skipnes, D., Østby, M.L. and Hendrickx, M.E., 2007. A method for characterizing cook loss and water 

holding capacity in heat treated cod (Gadus morhua) muscle. Journal of food engineering, 80(4),                

pp.1078-1085. 

[25] Steel, R.G. and Torrie, J.H., 1996. Principles and procedures of statistics, a biometrical approach (No. Ed. 

3). McGraw-Hill Kogakusha, Ltd. 

[26] Tarladgis, B.G., Watts, B.M., Younathan, M.T. and Dugan Jr, L., 1960. A distillation method for the 

quantitative determination of malonaldehyde in rancid foods. Journal of the American Oil Chemists' 

Society, 37(1), pp.44-48. 

[27] Wardlaw, F.B., Mc Caskill, L.H. and Acton, J.C., 1973. Effect of postmortem muscle changes on poultry 

meat loaf properties. Journal of Food Science, 38(3), pp.421-423. 

[28] Witte, V.C., Krause, G.F. and Bailey, M.E., 1970. A new extraction method for determining 2‐thiobarbituric 

acid values of pork and beef during storage. Journal of food Science, 35(5), pp.582-585. 


