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ABSTRACT

Rosemary (Rosemarinus officianalis L.) or sage (Sakvia officinalis L.) was
incorporated at level of 1.5 or 3% in common carp {Cyprinus carpio) fish fingers.
Quality and shelf life of the control and treated carp fingers during storage at 4 +1 C
were investigated periodically using organolyptic (appearance color, odor, taste,
tendemess, juiciness, and overall acoeptability), chemical (TVB-N, TMA, TBA, AV,
and PV) and microbiological (mesophilic, psychrophilic, and Enferobacteriacea
counts) analysis, All studied chemical parameters were significantly (P<0.01)
correlated with storage time, Although, total volatile basic nitrogen (TVB-N) values
were higher than 40 mg/100 g, the carp fish fingers were accepted based on the
organolyptic ¢valuation. Trimethylamine-nitrogen (TMA-N) exhibits a great
difference between treatments and seems to be a better index of spoilage for fish
products processed from the freshwater such as common carp fish The bacterial
growth was significantly inhibited due to using rosemary and sage, where the
enumeraled mesophilic bacteria and psychrophilic counts did not excess than 4 log
cfu/g and 2 log cfiv/g, respectively during storage period at 4 £1°C.

The obtained results indicated that, using of rosemary or sage at level of 3%
led to delay the onset of organolyptic spoilage of carp fish fingers to the tenth day of
“cold storage, while to the fifth day in control sample.
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INTRODUCTION

Common carp fish is considered as one of the main types of fish widely
produced in fish farms, due to their faster growth rate and easy breeding. Howeyver,
the fresh common carp fish did not find acceptance by consumers (Darweash 1996).
Therefore, it has been an increasing interest in the consumption of restructured
minced fish products in recent years (Montero et al., 2005). Lipid oxidation, leading
to rancidity, is one of the major reasons of fish products’ quality deterioration, mainly
because of their increased fat content, which characterized by the presence of
polyunsaturated fatty acids (PUFA). In this sense, lipid oxidation causes degradation
of PUFA and generation of residual products and lipid-derived volatiles (Bicchi et al,
2000). The important biochemical parameters commonly used for the shelf-life
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estimation of seafoods are pH, trimethylamine nitrogen (TMA-N) and total volatile
bases nitrogen (TVB-N). The rate of pH decreases due to the formation of lactic acid
in the flesh just after death; but then the decomposition of nitrogenous compounds
leads to an increase in pH. The TVB-N and TMA-N values increase during storage
(Sikorski ez al. 1990). Under refrigeration conditions, lipid oxidation compounds have
shown to facilitate protein denaturation (Mackie, 1993; Sikorski and Kolakowska,
1994) and nutritional losses (Castrillon et af, 1996). On the other hand, formation of
carbonyl groups has been widely used as a measure of fat oxidation (Srinivasan and
Hultin, 1995). These imeversible changes contribute to the development of
unaceeptable organoleptic characteristics and are more important in fish products
preserved under cold or frozen conditions (Sikorski and Kolakowska, 1994),

To store and commercialize fish products in a safety and high quality state,
deterioration occurring from lipid oxidation may be reduced by incorporation of
natural or synthetic antioxidants (Bicchi e af, 2000). The increasing consumer
awareness and health consciousness, however, resuits in pressure to avoid the use of
synthetic additives, which nccessitates the use of natural additives or alternative
methods to extend shelf life and/or improve safety (Bicchi ef al,, 2000). Thus, many
researches have been focused on the positive role of antioxidant molecules present in
plants (Miyake and Shibamoto, 1997, Sebranek ef al,, 2005; Estevez ef al., 2007).

The Labiatae family includes a large number of plants that are well known
for their antioxidant properties. Among these, rosemary (Rosemarinus officianalis L.)
and sage {Salvia officinalis L.) have been widely studied (Zheng and Wang 2001,
Dorman, et. al, 2003). The anttoxidant activity of sage and rosemary essential oils is
mainly related to two phenolic diterpenes: carnosic acid and camosol which are
considered two effective frec-radical scavengers (Dorman ef af, 2003; Thanez e al,,
2003). The antioxidant activity of these moiecules has been compared to that of other
recognized synthetic antioxidant substances (Richheimer et o/, 1999; Ibanez ¢f al,
2003; Bicchi et af., 2000; Sebranek, et al, 2005; Estevez et al,, 2007). The antioxidant
potential of the camosic acid was higher than that of BHT and BHA (Richheimer et
al,, 1999). Generally, the main phenolic compounds identified in rosemary and sage
are rosmaarinic, camosic acids, carnosol, methyl carnosate, rosmanol, epirosmanol and
rosmadial (Richheimer et af, 1999; Zheng and Wang 2001). A number of researchers
have reported the effectiveness of rosemary extracts for achieving higher sensory
scores and retarding lipid oxidation in various foods (Shahidi and Wanasundara,
1992; Sebranek ef al, 2005). In addition to inhibition of lipid oxidation, colour
changes during storage were inhibited by the addition of rosemary exiract in irradiated
ground beef (Formanek, et al, 2003).

Antimicrobial activities of spices and herbs and essential oils have been well
known for long time. Many studies reported the activities of spices and herbs or
essential oils to a variety of bacteria (Hirasa and Takemasa, 1998; Yutaka ef al,
2006). :

Nevertheless, the protective activity of rosemary and sage against lipid
oxidation on a product with the oxidative instability of common carp fish products
remains unknown, The aims of the present work were to investigate the effect of the
addition of sage and rosemary as natural sources of antioxidants on the lipid oxidative
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stability of carp fish finger during cold storage. 'Iheanhmlcroblaleﬂ'ectsofthcse
plants were also studied.

MATERIALS AND METHODS

Materials:

Fresh common carp fish of the species Cyprinus carpio were obtained from
El-Sarwo farm, El-Dakahlia Governorate, Naticnal Institule of Oceanography and
Fisheries, at July 2006 season. The comimon carp fish weze approximately 2.5-3.0 kg
weight each. The fish samples were put in ice box and transferred to Department of
Food Science, Faculty of Agriculture, Ain Shams University for further technological
treatments and analysis. Rosemary, sage and other matetials used in spices mixture
were obtained from the local market. The spices mixture was consisted of 42% black
pepper, 23% cumin, 18% all spices, 5% ginger, 5% cardamom, 2% cubeb, 2% clove,
2% coriander and 1% red pepper.

Preparation of common carp fish fingers:

Fish samples were manually washed, deboned and cut to small pieces. These
pieces were washed again to remove any blood traces and then drained for a few
minutes. Fish meat was ground using a laboratory universal kitchen machine
(Varimix- Spomoasy, Poland) and allowing passing through a 0.64 ¢m plate, Carp
fish finger were prepared by mixing: 75% minced fish meat, with 9% vegetable oil,
8% broken ice meal, 2.3% sodium chloride, 2.5% onion, 0.5% garlic and 2% spices
mixture (Chandrasekhar and Mohite, 1978).

To evaluate the effect of rosemary or sage as a source of antioxidant and
antimicrobial agents, 1.5 or 3.0 % of each was added to the final mixture. Fish fingers
(7.0 cm x 2.0 cm) were formed, packaged in polyethylene bags and stored at 4 + 1°C
for 10 days.

Proximate chemical analysis:

Moisture, cmdprotem,fatandashcontcntsofcommoncmpﬁshmwt
before and after mixing with the mgrednems (control sample) were determined as
described by A.O.A.C. (2000).

Trimethylamine-nitrogen (TMA-N):

TMA-N was determined as described in A Q.A.C. (2000).
Peroxide value:

was determined as described in A O.A.C. (2000), the peroxide values were
expressed in units of meg/kg of oil.

Acid value (A.V.): was determined as described in A.O.A.C. (2000).

Total volatile basic nitrogen (TVB-N):

TVB-N associated with fish spoilage was determined according to the
method of Conway (1950) which modified by Harold ef al., (1987).
Thiobarbituric acid (TBA):

TBA values of common carp fish finger were determined
spectrophotometrically according to the procedure described by Harold et al., (1987).
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Total mesophilic acrobic bacterial coants:

Total mesophilic acrobic bacteria were determined as described in ICMSF,
1986). Ten grams of common carp fish fingers were homogenized for 1 min at room
temperature in 90 ml of sterilized 0.9% NaCl saline using a Stomacher 400
homogenizer (Seward, Basingstoke, England). Serial decimal dilutions were prepared
in 0.9% NaCl saline solution. Spreading plate technique was applied to determine the
total aerobic count on plate count agar (Difco). The cfu were enumerated after
incubation at 37 °C for 48 h. The experiment was carried out three times in duplicate.

Psychrophilic counts:

Psychrophilic bacteria were determined in a similar method to that for total
aerobic bacterial counts except that plates were incubated at 7 °C for 10 days
(Baumgard, 1986.)

Enterobacteriaceae counts;

Enterobacteriaceae counts were enumerated by the pour plate technique on
Violet Red Bile Glucose Agar (VRBGA,; Difco, Detroit, Michigan, USA). The plates
were ovetlaid with a virgin layer of the same growth medium and then incubated at
37 °C for 48 h (ICMSF, 1986).

Sensory evaiuation:

The organoleptic properties of fried common carp fish fingers were
evaluated by a group of 10 trained panelists from the staff members of the Dept. of
Food Sci., Fac, of Agric., Ain Shams Univ. Samples were fried in an electrical fryer
pan using corn oil at 170 °C for 5 min just before sensory evaluation The panelists
were asked to evaluate the color, odor, texture, taste, tendemness, juiciness and overall
acceptability according to 9-point hedonic scale (Larmond, 1974). Data from the ten
independent panelists were pooled and statistically analyzed.

Statistical analysis:

The statistical analysis system (SAS, 1996) was used to carry out mean of
three values, standard error in addition to an over all analysis of variance (ANOVA)
and least significant differences (LSD) at 0.01.

RESULTS AND DISCUSSION

Proximate composition of raw common caryp fish meat and fingers:

Main chemical composition of raw common carp fish meat and fingers were
presented in Table (1). A reduction in moisture and protein contents was noticed after
addition of spices mixture to carp fish meat. This result may be due to low moisture
and protein content of the spices (Pradeep ef al., 20035). On the other hand addition of
vegetable oil led to increase the fat content of the formulated fish finger. Also the ash
content of carp fish finger was increased by addition of the spice mixture and other
ingredients such as onion due to the high ash content of these additives (Nwinuka ef
al., 2005; Pradeep et al., 2005), This result indicates the high content of minerals in
the formulated carp fish finger compared with carp fish meat.

Organolyptic evaluation of common carp fish fingers during cold storage:
Table 2 summarized the organolyptic properties of common carp fish
fingers contained different concentrations (1.5 or 3 %) of either rosemary or sage in
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addition to the control samples which contained all other ingredients and spices
mixture, No significant effect due to incorporation of rosemary or sage at amy of the
studied concentration was recorded except the odor and taste which were significantly
enhanced. During the first three days of storage, the overall acceptability of all tested
samples was significantly reduced (P < 0.01), except that contained 3 % rosemary or
sage. The control samples were rejected according to the organolyptic evaluation
(onset of spoilage) after on the third day of storage at 4 x1°C. The onset of
organolyptic spoilage was recorded on the seventh day of cold storage by carp fish
fingers contained 1.5% of rosemary or sage, Whereas, incorporation of rosemary or
sage at level of 3% led to extending the shelf-life of carp fish fingers to ten days under
conditions of cold storage (Table 2).

Table (1): Proximate compaosition (= standard error) of raw common carp fish
meat and fingers.

Moisture | Protein*

% %

76.52 78.86
.12 10.25
68.36 68.15
+0.22 40131

*On dry ;: Free nitrogen extract, calculated '. o

Effect of rosemary and sage on chemical changes of common carp fish fingers
during cold storage:
Total volatile basic nitrogen (TVB-N):

The determination of TVB-N is widely used to estimate the degree of fish
decomposition. So the mean values of TVB-N of different carp fish fingers were
determined and are summarized in Table (3). The initial values of TVB-N were
ranged between 34.04-35.4 mg/100 g dry weight in the different samples. TVB-N
values of common carp fish finger samples increased significantly on the third day of
storage (P < 0.01). The highest value of TVB-N for control sample was 67.01 mg/100
g on the fifth day of stérage. This value was significantly higher (P < 0.01) than the
TVB-N value of the fresh common carp fish fingers. On the third day of cold storage,
the control samples and carp fish fingers contained 1.5% rosemary showed TVB-N
values higher than the level of 40 mg TVB-N/100g. Lakshmanan (2000) stated that
this level is usually regarded as spoilage limit of fish muscle. On the fifth day of cold
storage of carp fingers, all samples showed TVB-N values higher than the
abovementioned limit, although only the control sample was organolyptically rejected
by the panellists. This result indicated that the TVB-N test was not the bitter index of
spoilage of the common carp fish fingers.

Trimethylamine-nitrogen (TMA-N):
TMA-N is also used as an index of quality for deciding the state of freshness
of fish. At the beginning of storage TMA-N values were 3.22 -3.95 mg/100g based on
dry weight (Table 4). Significant increases in the TMA-N values were noticed on the
third day of cold storage of all tested samples. However, the development rate of
TMA-N in the control sample was higher than those of the samples contained
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rosemary or sage. At the onset of organclyptical spoilage of control sample (on the
fifth day), the TMA-N value was reached to 17.42 mg/100 g. On the seventh day of
cold storage of carp fish finger contained 1.5 % of rosemary or sage, the TMA-N
values were reached to 14.98 and 15.12 mg/100 g, respectively. Also, carp fish finger
contained 3% of rosemary or sage were organolyptically rejected on the tenth day of
cold storage when the TMA-N values were reached to 15.05 and 15.25 mg/100 g,
respectively. The values of TMA-N determined in the present study at the onset of
organolyptic spoilage were closed to the limit of acceptability for human consumption
{15 mg/100 g) in chilled fish (Connell, 1975). The obtained results in the present
study demonstrated that the TMA-N provide adequate quality index for common carp
fish fingers stored at 4 £1°C. This conclusion is in accordance with Manju et al
(2007); they stated that TMA-N could be used as 2 quality index for refrigerated fish
fillets.

Thiobarhituric acid (as 0.D.);

Data of TBA of different samples of common carp fish fingers during coid
storage were tabulated in Table (5). There were incremental patterns in TBA, values
for different treatments. Both sage and rosemary were significantly reduced the
increasing rate compared with those of control sample during storage period. These
results suggest that the amtioxidant content of both rosemary and sage retarded lipid
oxidation during cold storage as mentioned by Giménez et al., (2005). The addition of
either rosemary or sage at the level of 3% was significantly improved the storage
stability of carp fish fingers at 4 £1°C. The ability of rosemary and sage to inhibit
lipid oxidation may be tue to its high content of phenolic constituents which act as
inhibitors for radical reactions on autoxidation as mentioned by Ihatiez ef /., (2003).

Acid and peroxide values;

Acid and peroxide values are commonly used to determine quality in fish
and meat rmscle treated under different conditions of handling, processing and
storage through the changes of proteins, water and lipids of muscle food (Ruiz-
Capillas and Moral, 2001.). Data in Table 6 showed significant increasing in both acid
and peroxide values of all tested commion carp fish fingers during cold storage. At the
onset of organolyptic spoilage, the measured acid and peroxide values were higher
than 7 mg KOH/g oil and 20 meg/Kg oil, respectively, in all tested carp fish fingers
(Table 6). These values showed a general trend to increase in lipid oxidation products
with cold storage time in both control and treated carp fish fingers.

Effect of rosemary and sage on microbiological criteria of common carp fish
fingers during cold storage:

Microorganisms are one of the important reasons for spoilage because they
break down the food into a form that they can utilize. Therefore, food quality
decrcases and spoilage starts at this stage and estimation of the quality of food
products relies on the quantification of total numbers of microorganisms (Turantas,
2000). In the present study, total mesophilic and psychrophilic aerobic counts were
determined as microbiological criteria for fish spoilage. Data in Figure (1) illustrate
the effect of rosemary and sag on total bacterial counts of common carp fish fingers
during celd storage (4 £1°C).
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Table (2): Senso

roperties of different common

fish fingers stored at 4 +1°C.

Storage Common carp fish fingers contained
period Control 1.5% 3.0% 15% 3.0%
(day) Rosemary Rosemary Sage Sage
K?pearance -
Zero g 875 8.67 8.88 878
3 667 7672 755 743 3.
5 5000 §.66° T 6.86> 733
7 3.75°° 6.6 5.00% 632
10 555% 5.00™
. Color i
Zero 367> 867 3.67 867 3.67
3 6.67-° TETR T35 733> 3.
5 300 6.66 7007 6672 7.33
7 555" 655 5127 611
10 : 567% 3.
- Odor o
Zero 8. no*“’ .55 867 9. 955
3 785> 7737 800 8.35% 9007
3 6.55= 6.66°" 7.55: 7550 8.55
7 335" 6.67 6.00° 7.
10 5677 5,50
Taste
Zero 785 3672 8672 8672 967
3 6672 700" 333 73557 g,
g 5.00% 6357 7.00° 6.55° 850
7 5750 655" 6.00-° 7552
i0 [ 5127 550
Tenderness
Zero .00 §35° 362 8.65° 3.65
3 7552 7672 8127 755% 8.12
5 5.00° 6.66 7.00: 6.55" 7.
7 5457 6.67 6.00° | 667
10 - 555" 5.66
Juiciness
Zero 8.007 3552 XY 8672 8.67
3 7 5508 7672 8.00 755 2.
5 3. 5. ssﬂ 7.002';I 6.55~ 7.
7 5.55°° 6.67 6.00 6.67
10 5672 567
Zero 8.672 %vg;g e 9.67Kzi 8672 9.67
3 6.67" 7672 8337 7350 9.
5 5.00° 6.66°" 7.55° 6.55 8.55
7 555 6.55= 5.50% 7.
10 555> 3.55

»  Onset of the organolyptic spoilage.
»  Different superscripted small letters mean significant differences between

treatments in the same storage periods (p < 0.01).

+  Different superscripted capital letters mean significant differences between
different storage periods in the same treatment (p < 0.01).
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Table (3): Total volatile basic-nitrogen (mg/100 g dry weight) of commonr carp

fish fingers stored at 4 + 1°C
Common ca

fis fingers contained

Control

1.53%
Rosemary

3.0%
Rosemary

1.5%
Sape

33.40%

34 307

34.97%

35.08%

53.41%

43 43°°

37.13%

37.82%

67.01%*

54.52°°

46.63Cc

48.50™

64,07

54,657

58.26"°*

*  Onset of the organolyptic spoiiac.

62.97°%

s  Different superscripted small letters mean significant differences between
different treatments in the same storage penods (p < 0.01).
»  Different superscripted capital letters mean sigmificant differences between
diffcrent storage periods in the same treatment (p < 0.01).

Table (4): Trimethylamine-nitrogen {mg/100 g dry weight) of common carp fish
fingers stored at 4 +1°C.

Storage Common carp fish fingers contained
Period Control 1.53% ] 3.0% 1.3% 3.0%
{day) Rosemary | Rosemary Sage Sage
Zero 3.95% 3617 3337 3.48 322
3 .07 5.95%7 420" 534% 3.54
3 17.42%5% 8.72%% 5.32% 851% | 428¢
7 14.98%%* 8.41% 15.18%* 7.23
10 15,059 15.257%*

»  Onset of the organolyptic spoilage.
+  Different superscripted simali letlers mean significant differences between

different treatmerts in the same storage perieds (p < 0.01).
»  Different superscripted capital lctters mean significant differences between

different storage periods in the same treatment (p < 0.01).

Table (5); Thiobarbituric acid (presented as OD} of common carp fish fingers
stored at 4 +1°C.

Storage
Period
(day)

Common carp fish fingers contained

Control

1.5%
Rosemary

3.0%
Rosemary

1.5%
Sage

Zery

0.238%

0.198%°

0.156™

0.179%

0.944%

0.435%°

0.346"

0.320

14757

0.785%

0.525%

0.736>

1.056™5%

0.727%

Onset of the organolyptic spoilage.

1.177%*

»  Different superscripted small letters mean significant differences between
different treatmenis in the same storage periods (p < 0.01).
»  Different superscripted capital letters mean significant differences between

different storage periods in the same treatment (p < 0.01).
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Table (6): Acid (mg KOH/g oil) and peroxide (meq/Kg oil) values of common
fish stored at 4 +1°C.

Storage Common carp fish fingers contained

period Coatrol 1.5%% Rosemary | 1.0%% Rosemary L5% Sage 1P
(day) AV Py AY PV AY PV AY PV AV Y
Zere | 210" | 575 | 2100 | 515 | 198 | 498" | 210" | 502> | 185 | 4.
3 455 | 1017" | 2.05" | gag” | 215" | 775 | 298" | 792" | 212" | 7
5 | 718 2531 0| 415 | 1502 | 355" | 1282° | 420" | 1475 | 3.25
7 AT | 2215 ] 525 | 1eTr | 708 | 2189 | 512 | 1852
i 715 s 685 | 20.75

*  Onset of the organolyptic spoilage.

AC, acid value; PV, peroxide value;

e Different slpcrsmptnd small lefiers mean significant differences between

different treatments in the same siorage periods (p < 0.01).
* Different superscripted capital letters mean significant differences between
different storage periods in the same treatment (p < 0.01).

Total mesophilic aerobic bacteria counts were low for all samples (4 log
cfi'g) at the beginning of storage and this value increased slowly during cold storage
of both control and treated samples. However, the increasing rate of mesophilic
counts in control sample was higher than those of the carp fish fingers which
contained either rosemary or sage. The unacceptable level of mesophilichacteria in
seafood is higher than 5 log cfu/g, (CDPH, 2000), or over 6-7 log cfi/g in freshwater
fish (Turantas, 2000). Interestingly, in the present study, the number of total
mesophilic aerobic bacteria remained lower than 5 log cfu'g during the cold storage of
carp fish fingers (control, and treated samples) even if they organolyptically spoiled.
This result could be explained by the antimicrobial effect of most ingredients
specially, rosemary and sage, used in the preparation of fish fingers, where the shelf-
life was extended by increasing the concentration (up to 3%) of rosemary and sage
(Figure 1).

Same behaviour was recorded when pschrophilic bacteria were determined
in this study (Figure 2), however, their counts were at the level of 2 log cfu/g at the
beginning of storage.

|

[C0gey oidays mSdays @F doys  m 10 days

Ml gt Bt oo ks AT kg
L) 7] " ]
" L i

ey grd EEE e ith T CFF writh 3% OFF with 1.8% OFF with % 8A
RA A A

= onsal of the orpahclyplic spocilage, CFF, camp fish Singer, R, oeesmery; S8, sage

Fig. (1): Total mesophilic aerobic bacterial counts of common carp fish fingers
contained rosemary or sage during cold storage (4 = 1°C)
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[:nd-, C3deya mEcays @7 cays @10 days

Tl Pyt S sl craritn (o 30 o)
M ] -

el CFF wih 1.5% CFF with % CFF with 1.0°% CFF with 3 8A
P et SA

= onset of the organclyptic spoilage; CFF, carp fish Snger. RM, rcasmary; SA, sage

Fig., (2): Total psychrophilic aerobic bacterial counts of common carp fish
fingers contained rosemary or sage during cold storage (4 = 1°C).

The obtained results demonstrated that the number of total mesophilic and
psychrophilic aerobic bacteria is not adequate to reflect the quality of chilled fish
products which contained spices, especially in the early days of storage. Scott et
al,(1992) studied the quality changes of ice-stored smooth Oreo dory (Pseudocytius
maculatus) and did not estimate a significant growth of mesophilic aercbic
microorganisms during the first 4 days of storage, Kdse and Erdem (2004) stored
anchovies at ambient and refrigerated temperatures. They estimated the counts of total
mesophilic and psychrophilic aerobic bacteria counts in the samples stored at ambient
temperatures. However, they preferred to analyze only psychrophilic aerobic bacteria
when studying fresh fish samples stored at refrigerated temperatures and did not
estimate the others. From the data obtained in the present study, it was seen that total
mesophilic and psychrophilic aerobic bacteria counts did not indicate the spoilage of
fish products that contained spices, where their counts remaining lower than the Limit
of spoilage. This conclusion is due to the inhibition effect of rosemary or sage against
both mesophilic and psychrophilic bacteria. The inhibition effect could be explained
by the high phenol content of both rosemary and sage and by the highly
electronegative nature of aldehyde and carbonyl moieties afford bacteriostatic
characteristics as described by Dorman and Deans (200(0) and Dorman ef al, (2003).

Enterobacteriaceae is a family of microorganisms that live in the intestines
of man and animals. Included in this family is a bacteria known as F .coli, a strain of
which, E.coli 0157, is harmful and can cause severe illness in humans, Therefore, in
this study, Enterobacteriaceae counts were determined as indicator organisms and the
results are shown in Figure 3. Generally, there was increase in Enterobacteriaceae
counts of all samples during cold storage. Carp fish fingers contained rosemary and
sage at both concentrations (1.5% or 3%) had the lowest values of this indicator. This
result indicates that both rosemary and sage had antimicrobial effects against Gram-
negative bacteria (Santoyo er al, 2003) during cold storage even at the onset of
organolyptic spoilage of samples.
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[ oooay Cicays @mSdays @7 oays 010 days |

e cderkenss couris (00 oligh
“

control CFF with 1.9% CFF with 3% CFF with CPFF with % 8A
L L =

T onest of the organalyptie spollage: SFF. camp fsh Inger. Rk, rossmary: 54, ssge

Fig. (3): Enterobacteriaceae counts of common carp fish fingers contained
rosemary or sage during cold storage (4 £ 1°C).

CONCLUSION

From the results obtained in the present study it can be concluded that
rosemary or sage can be incorporated in common carp fish fingers at level of 3% to
improve its shelflife at 4 £1°C. The traditional methods that measure primary
changes such as acid value and peroxide values and those that measure secondary
changes such as TMA-N and TEA tests, could be applied for determination of the
quality of common carp fish fingers supplemented with rosemary or sage. However,
the relationship between the organolyptic spoilage, on one hand, of carp fish fingers,
and TVE-N and the microbiological criteria. on the other hand, was not demonstrated
in this study. This may be due to the antimicrobial effect of the ingredients added to
the carp fish finger mixture, which inhibit the microbial growth during storage. At the
same time, other deterioration factors such autolysis enzymes may be responsible to
the organolyptic spoilage. Also, TMA-N exhibits a great difference between
treatments and seems to be a better index of spoilage for fish products processed from
the freshwater such as common carp fish. This conclusion is in accordance with those
stated by Scherer et af, (2006).
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